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FOREWORD

This volume is one of a set of seven giving key characteristics of

Earth-to-Mars ballistic trajectories during the period 1964-1977, which

period is divided into seven launch intervals (one interval per volume),

spaced about 25 months apart. Within each interval, trajectories are

calculated for each launch date and further subdivided into flight time

ranges graduated in 2-day increments. Launch dates and approximate

flight times for this volume are as follows (only trajectories requiring

vis viva geocentric energies of less than 40 km/sec are included).

Launch date ( 1971 )

March 6--August 10

Flight time range (days)

70--280

The applicability of these books may be extended by noting the

15-year cyclic recurrence of Earth-Mars trajectories. Thus trajectories

in 1979 approximate 1964 trajectories; 1982 trajectories approximate

1967 trajectories, etc. Simply by updating the trajectories by 15 years,

the results may be reapplied.

It is intended that these books provide trajectory and guidance

analysts with data, in volume, so that preliminary design studies,

investigations of the properties of ballistic interplanetary trajectories,

and interplanetary guidance and orbit determil_ation analyses may be

performed. While not exact, these trajectories are sufficiently accurate

to be quite useful for the above purposes.

In generating such a large amonnt of data, it is impossible to check

the correctness of each number. Should the reader detect any errors, the

authors would appreciate being advised.

Companion volumes (Ref. 1 ) give the characteristics of Earth-Venus

trajectories during the period 1964-1970.

This volume would be incomplete without an expression of gratitude

to V. C. Clarke, Jr., W. E. Bollman, T. W. Hamilton, and C. G. Pfeiffer,

who laid the foundation upon which this document is based.
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I. INTRODUCTION

This report presents the results of extensive machine

computations of three-dimensional ballistic interplanetary

trajectories. The analytic model used to represent these

trajectories is based upon two-body, inverse-square, force

field mechanics. A brief explanation of the model is pre-
sented in Section II.

Basically, the trajectories are calculated in two distinct

parts: (1) the heliocentric transfer ellipse and (2) the

launch-planet-centered escape traiectories. Following

these trajectories, differential corrections or error coeffi-

cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying

the launch date and flight time only. Given these, the

positions of the launch planet on the launch date and the

target planet on the arrival date may be obtained by

interrogating the ephemerides. By assuming the planets

to be massless, a unique heliocentric traiectory may then

be computed which passes through the centers of the

launch and target planets. Though this assumption may

at first seem gross, experience has proved it to be per-

fectly reasonable for this purpose. After the solution has

been obtained by an iterative procedure, the orbital ele-

ments, heliocentric position, and velocity vectors at launch

and arrival are computed. Other heliocentric quantities

of engineering interest are also computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and

arrival hyperbolic-excess velocity vectors are computed

by subtracting the velocity vectors of the launch and tar-

get planets from the heliocentric launch and arrival veloc-

ity vectors of the probe. The launch hyperbolic-excess

vector is, in fact, the most important result of these com-

putations because it yields the energy and direction of

fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties

of the near-Earth portion of the trajectories. Given the

launch hyperbolic-excess vector, a launch site (Cape

Kennedy ), a launch azimuth, and certain properties of

a typical interplanetary boost vehicle, and assuming a

100-nm parking orbit, quantities such as launch time,

injection position and velocity vectors, parking orbit

coast time, and injection time are computed. In essence,

then, approximate traiectories are obtained from the

launch pad to the target. The terminal portions of the

trajectories are assumed to impact vertically on the

target planet.

C. Differential Corrections

To augment the trajectory parameters, differential cor-

rections or error coefficients relating variations in the

launch hyperbolic-excess velocity vector to variations in

target miss and flight time are computed. Actually, the

variables at launch in these coefficients are the square of

the hyperbolic-excess speed, or vis viva energy C3, and

the declination and right ascension of a unit vector S,

co]linear with the outgoing asymptote of the escape

hyperbola. The target variables are the components of

the impact parameter B, defined below, and the flight

time. These coefficients are obtained by a numerical

differencing technique developed by William Kizner

of JPL.

Based upon these error coefficients, guidance and track-

ing parameters are calculated as described below.

D. Mid-Course Guidance

Interplanetary guidance is currently being accom-

plished by determining the orbit of the probe from radio

tracking data and then applying one or more impulsive

velocity corrections to null the predicted target error.

The guidance task closely parallels the traiectory prob-

lem, for it is convenient to define the following guidance

"phases":

1. Planetocentric phase, in which, after the launch

vehicle has placed the probe on its escape hyperbola,

the orbital elements of this trajectory are determined

and the hyperbolic-excess velocity is corrected to

the desired value.

2. Heliocentric phase, in which additional velocity

corrections may be made to correct any error in

orbit determination and/or maneuver execution in

phase 1.

3. Approach phase, in which the probe is in the sphere

of influence of the planet and the final vernier

corrections may be made to trim the results of

phase 2.

The preflight analysis of phase-1 guidance is primarily

concerned with the statistical problem of determining

how much propellant to carry aboard the spacecraft in

Vii
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order to correct a "three-sigma" injection guidance error.

These studies are well-documented elsewhere (Ref. 2,-4)

and will not be discussed here. Suffice it to say that

correcting the hyperbolic-excess velocity is a reasonably

good approximation to nulling the miss components at

the planet. Such an analysis need only be concerned with

the planetocentric phase of flight.

The analysis of the heliocentric phase is more compli-

cated, since maneuvers there depend upon errors in

ap_lying the first midcourse maneuver (phase 1). In order

to understand the effect of phase 1 errors, or to specify a

tolerance on them, it is convenient to ask how a unit

error in hyperbolic-excess velocity maps to miss at the

target. This unit velocity error can be thought of as due

to uncertainties in phased maneuver execution and orbit

determination, Conceptually, this analysis can be accom-

plished by letting a unit velocity error trace out a sphere

at the tip of the hyperbolic-excess velocity vector and

observing the semimajor and semiminor axes of the miss

ellipse at the target (only two miss components are

normally of interest). Mathematically, this is (tone by

simply forming a matrix of the differential corrections,

multiplying this matrix by its own transpose, diagonal-

izing the resulting symmetric matrix, and observing

that the two diagonal terms are the desired semimajor

and semiminor axes of the unit error ellipse.' It is easy

to show that if the coordinate system chosen to describe

the target error is collinear with these axes, the rows

of the resulting differential correction matrix (which are

gradient vectors) are orthogonal, and their norms are the

magnitudes of the error-ellipse axes.

The approach guidance phase is not conveniently

treated with this kind of analysis, and is not discussed
further.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the

current generation of launch vehicles requires the accn-

racy obtainable using Earth-based radio guidance in order

to accomplish most planet-oriented experiments. The

steps in radio guidance are:

1. Track the transponder signal from the spacecraft

from several stations located at a spread of latitudes

to determine the orbit of the spacecraft.

_It should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

2. Calculate the velocity changes required to alter the

orbit to pass through the desired region at the target.

The maneuver is then applied with a small rocket

motor; the pointing direction and burning time (of

the velocity increment) are calculated to perfectly

correct the orbit if both the estimate of the orbit

and the application of the maneuver are without

error.

3. Track the spaeeeraft after the first maneuver for a

sufficient interval to form a new estimate of the

perturbed orbit.

This process of tracking and maneuvering may be

repeated several times to achieve high accuracies at the

target. There is, however, a limit to the process imposed

by our uncertainties in the actual location of the target

planet as well as the unpredictable forces acting on the

spacecraft.

For extremelv high accuracy at the target planet, on-

board measurements must be used in conjunction with

the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of

this report to discuss on-board measurement systems but

rather to describe the capabilities of current Earth-based

radio guidance techniques when applied to interplane-

tary trajectories.

An adequate description of the accuracy to which orbits

may be determined and maneuvers executed for the case

of several corrective maneuvers is beyond the scope of

this report. The results presented here may be strictly

interpreted as corresponding to the accuracy capabilities

for a single mid-course maneuver occurring anywhere

between 1 and 14 days after injection. The relative con-

tribution to the target uncertainty caused by orbit deter-

ruination errors and mid-course execution errors depends

directly upon the size of the correction required on a

particular flight. For this reason, then, the two error sources

are considered separately. While our results do corre-

spond to the single maneuver case, they are very valuable

in providing a general description of the way in which

these errors vary over the selected set of trajectories.
Such utilization of the results is discussed later herein.

F. Accuracy of Computations

Extensive accuracy studies were performed to verify

the adequacy of these trajectories for preliminary design

use. Both Mars and Venus trajectories were computed on

the JPL precision-integrating trajectory program using

VIII
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initial conditions obtained from the approximate trajec-

tories contained herein. Of 56 Mars cases run, 29 missed

the target by less than 500,000 kin; 16 missed by between

500,000 and 1,000,000 km; and 5 missed by between

1,000,000 and 1,500,000 km. The worst case missed by

3,500,000 kin. For the flight time errors, 16 varied between

1 and 2 days; 14 varied between 2 and 3 days; and 9 were

greater than 3 days. The worst case was 7.2 days. No

systematic properties of these errors were noted except

that they appear to get worse for the higher-energy

trajectories.

For Venus, the accuracy was considerably better, aver-

aging 322,000-km miss error and 0.67-day flight time

errors. Based on these comparisons, the model used to

generate the trajectories contained herein is considered

to be adequate and the results suitable for preliminary

mission design studies. These results are very useful for

initializing a precision trajectory search program.

When used for the stated purposes, these trajectories

provide an excellent source of data obtained at consider-

ably less time and expense than precision cases.

II. ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases

of two-body motion: (1) an escape hyperbola near the

launch planet, (2) elliptical 2 motion under the attraction

of the Sun, and (3) terminal hyperbolic motion near the

target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained

first under the following assumptions:

1. The launch and target planets move in orbits about

the Sun as given in the national ephemerides. Their

velocity components are obtained by using two-body

conic formulas, mean orbital elements, and their

tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus

the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch

planet. Its position at arrival on the heliocentric

orbit is the center of the massless target planet.

: Hyperbolic heliocentric motion is not considered herein.

Thus for solution to the heliocentric phase of motion,

the attractions of the launch and target planets are tem-

porarily disregarded. The primary result to be obtained

from the solution of the heliocentric transfer problem is

the hyperbolic-excess velocity vector relative to the launch

planet.

1. Determination of Planar Orientation

Since the launch and arrival positions of the probe

are assumed to be the centers of the launch and target

planets, they can immediately be determined, given the

launch and arrivaP times, by consulting the ephemeris.

Further, the orientation of the heliocentric transfer plane

can immediately be found. Let R,, be the Sun-launch

planet position vector at launch time TL, and let Rv be

the Sun-target planet position vector at arrival time T v

(Fig. 1), Then, planar orientation is found from the unit

normal W to the plane as follows:

W - RL X R_ (1)
RL Rl, sin ,I,

:'Or, for convenience, the launch date and flight time can be speci-
fied.
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/
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K l
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\
RL NEOF
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Fig. 1. Heliocentric transfer geometry

where the angle ,t, is defined below. The inclination _ i to

the ecliptic plane can be found by

cos i = W. K' (2)

where K" is a unit vector pointing in the direction of the

ecliptic north pole.

and the path angle I" is found from

• IV ]sm 1? = (1 - e_(2a - R) e sin v (7)

In Eq. (6) and (7), GMs is the universal gravitational

constant times the mass of the Sun (= 2.959122083 X 10 -*

o thetranaU_/day2)'asandeare the semimaior axis and eccentricity
f t fer ellipse, respectively, and v is the true

anomaly of the probe given by

a (1 - e L')- R
cos v - (8)

eR

3. Lambert's Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-

vent their immediate evaluation. These two unknowns are

the semimajor axis a and the eccentricity e. The deter-

mination of these quantities is the main problem. Battin

(Ref. 5) has shown that the eccentricity is actually a func-

tion of the semimajor axis. Thus it is first necessary to

determine a. The semimajor axis is related to the time of

flight TF by Lambert's Theorem, which states: The trans-

fer time betwecn any tuso points on an ellipse is a Junction

oJ the sum oJ the distances of each point from the focus,

the distance between the points, and the semimajor axis

of the ellipse. Functionally, the theorem is stated as

2. In-Plane Relations

The heliocentric central angle _t, (Fig. 1) is also readily

determined by utilizing the positions of the launch and

target planets. This angle may be obtained from

cos _/" -- IlL " IlL (3)

IRLIIRpl

Tr= Tr(RL+RpC, a) (9)

where the distance C between the launch planet at launch

time and the target planet at arrival time is shown in

Fig. 2 and is obtained from

c = IB_- a,.I (lo)

sin g, = sgn [(Rc × Rp)-K'] (1 - cos "__t,)_ (4)

The velocity vector V of the spacecraft anywhere along

its path may be obtained from

V
V=-_- [(W×R) cosr+RsinP] (5)

Here, R is the heliocentric position vector, R = IR},
and V is the heliocentric speed obtained from

(6)
Fig. 2. In-plane transfer geometry

'In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
O _--.t .,= qr/2.

Since the time of flight Tr and the launch and arrival

positions RL and Rp are knowns, only the semimajor axis
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remains to be found by iterative solution of Eq. (9). After

the semimajor axis a is obtained, the heliocentric veloci-

ties of the probe at launch and arrival time VL and Vp

may be evaluated from Eq. (5) under the conditions

R---R_ and R = Rp. The path angles FL, rp and true

anomalies _ VL, Vp at launch and arrival times may also be

evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess

velocity VhL relative to the launch planet may be found

(Fig. 3) by

V_L = VL - V1 (11)

where V1 is the velocity of the launch planet at launch

time.

vI

Fig. 3. Determination of the hyperbolic-excess
velocity vector VhL

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer

is the hyperbolic-excess velocity vector V_L at launch. The

reason for the importance of this vector is that it tells the

direction in which the probe must be traveling relative

to the launch planet when just leaving its gravitational

influence. There are an infinite number of escape tra-

jectories (all hyperbolas) which can have the same

hyperbolic-excess velocity vector. However, only a por-

tion of these are practical for use when related to existing

launch sites and boost vehicle constraints. For example,

it would be ridiculously costly in payload-and imprac-

tical-to shoot a vehicle straight up. Criteria for selection

of a family of feasible escape trajectories are given below.

1. Assumptions

The solution of the escape phase of motion is obtained

under the following assumptions: (1) The probe is acted

on only by the gravitational force of the launch planet,

and (2) the oblateness effects of the launch planet are

neglected.

_The details of quadrant choice for these angles are found in Ref. 5.

The direction of the asymptote of the escape hyperbola

is found by normalizing the hyperbolic-excess vector VhL.

The injection energy _ C:, of the escape hyperbola is found

by squaring the hyperbolic-excess speed, or

c3 = vh (12)

Thus, in contrast to the heliocentric problem, the launch

planet is now "massy," while the influence of the Sun is

neglected. However, the hyperbolic-excess velocity vec-

tors found by solving the heliocentric problem are used

as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number

of escape trajectories are practical. Two of the practical

aspects of a set of trajectories are the sizes and shapes

of the hyperbolas.

Size is basically determined by the energy C3, which

in turn is a function of boost vehicle capability. For boost

vehicles in use (or shortly to be available) at this writing,

values of energy less than or equal to 25 km_/sec z are

considered reasonable. The larger the value of energy

that the booster is required to deliver, the smaller the

payload and launch period over which the vehicle may

be fired.

The shape of the hyperbola is determined by its eccen-

tricity, which is a function of both the energy and peri-

focal distance according to

Rp C,
e = 1 + - ' (13)

GM

where Rp is the perifocal distance and GM is the uni-

versal gravitational constant times the mass of the launch

planet. From Eq. (13) it can be seen that for a fixed peri-

focal distance the eccentricity increases linearly with the

energy. The value of perifocal distance is not arbitrary,

but depends strongly on the boost vehicle trajectory. It

has been shown (Ref. 6) that in the great majority of

cases it is necessary and desirable to use a circular park-

ing orbit as part of the preinjection phase of the escape

trajectory. It is further an interesting fact that the altitude

of the parking orbit determines the perifocal distance.

If h is the parking orbit altitude and R,, is the launch

planet's radius, then, to an extremely close degree of

approximation,

Rp = R o + h (14)

_C_ is actually twice the total energy per unit mass, i.e., the v/s
viva integral.

XI
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or the perifocal distance is equal to the launch-planet-

centered radius of the parking orbit. In Ref. 6 it also has

been shown that the lowest possible parking orbit (80--100

nm) allows greatest payload capability. Thus, using

100 nm for the parking orbit altitude, a practical value

of perifocal distance is 6560 km. The perifocal distance

will vary only slightly about this value for other parking

orbit altitudes, or even for direct-ascent-type preiniection

trajectories. Therefore, both the size and shape are essen-

tially determined by the energy alone, which is found

from Eq. (12).

Given the size and shape of the escape hyperbola, its

planar orientation must be determined, and this can be

done by considering two vectors: (1) the direction of the

hyperbolic-excess vector, denoted by a unit vector S, and

(2) a unit vector R_ directed from the center of the launch

planet to the launch site. The vehicle's flight plane will

essentially be determined by these two vectors, as shown

in Fig. 4. A unit normal W to the launch-planet-centered

flight plane is determined by

w = __]_L× s (15)
InL×sl

NORTH POLE

/

LAUNCHER

K

I

RL

W

d

VERNAL

EQUINOX

Fig. 4. Vehicle flight plane

xrr
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with the constraint that the Z component of W is always

positive.

Since R_, is a function of time, according to the rotation

rate of the launch planet, the planar orientation must

continually change. In effect, this says that the launch

azimuth is a continuous function of launch time.

A detailed description of the geometrical aspects of

the launch planet ascent trajectory is not given here but

may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-

planetary trajectories may be accomplished in several

ways and depends on choice of independent and depend-

plane normal to the incoming asymptote S. The orienta-

tions of the reference axes in this plane are arbitrary, but

one is usually selected to lie in a fixed plane. Thus, define

a unit vector T, lying in the ecliptic plane according to

S×K'
T - (16)

IS ×K'I

where K' is a unit normal vector to the ecliptic plane.

The remaining axis is then given by a unit vector R,

defined by

R = S × T (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

ent variables. In this report, a numerical differencing o X

scheme is used. Basically, the independent variab]es- K'
TARGET

the injection energy Ca, declination (P._.,and right ascen- / / _ • BODY

sion @s of the outg.oing asymptote S of the escape hyper- / / / _ ___'bola-are varied, one at a time, to produce variations in

the dependent variables-the components of the impact R".,J,../[{{{_/\
parameter B and the time-of-flight Tr.

The impact parameter B is defined as a vector origi-

nating at the center of the target planet and directed per-

pendicular to the incoming asymptote of the target-

centered approach hyperbola (Fig. 5). The impact param-

eter B is resolved into two components which lie in a ECLIPTIC PLANE_

\

PATH OF PROBE

CENTER OF

TARGET BODY $

INCOMING

ASYMPTOTE

//
Fig. 5. Impact parameter B

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in the R-T plane and has

miss components B'T and B,R. B'T=B'R=0

denotes vertical impact on the target. Thus, B" T, B" R,

and TF are the three target-dependent variables. If Qi

represents a set of generalized independent variables,

such as injection position and velocity or other con-

venient variables, then the partial derivatives _B • T/aQi,

_B" R/_Q_, _Tr/_Qi are first-order differential corrections

or error coefficients relating miss at the target and flight

time errors to the independent variables.

A convenient set of independent variables for inter-

planetary trajectories is the vis viva injection energy C3,

the declination q's, and the right ascension o._ of the

asymptote of the escape hyperbola. These variables essen-

tially describe the launch hyperbolic-excess velocity vec-

tor since

VhL : (C_)_ (cos 4_ cos ®s, cos _s sin ®s, sin (0s) (18)

As stated above, the differential corrections are calcu-

lated by a numerical differencing method which uses

XIII
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quantities obtained from the conic trajectory. The basic

idea is to compute a varied or perturbed trajectory and

then difference it with the reference case. Let primed

quantities denote variables on the perturbed trajectory.

A small variation AVhL in the hyperbolic-excess velocity

vector is equivalent to a small variation AVL in the launch

heliocentric velocity vector. The launch heliocentric

velocity on the perturbed trajectory is, then,

V_ = VL + AVhL (19)

where

AVhL = (Ca)_ Aeps [ - sin Os cos Os, - sin q_s sin @s, cos _s] +

(C3)_ A®s [ -- cosCs sin Os, cos qbs cos @.4,0] +

AC._ [cos q_,_cos Os, cos ep_ sin Os, sin dPs]
2 (c:,)'_

where AcI,s, AOs are small angular variations (0.2 deg), and

the energy variation is AC3 = 0.005 C3.

The semimajor axis a' is obtained from

a' - R_ (20)
P2

2 VL RL
GM_

The radial rate Rt,' is

/_, V_. R,. (21)
Rt,

The semilatus rectum p' and eccentricity e' are

pl

- R_')R_(V_: "'°

GM_
(22)

e' = (1 - PZ'_'_a'] (23)

The eccentric anomaly at launch E_ is

•t
RL Rt,

sin E'I, e' (a'GM,_)_
(24)

The mean anomaly at launch M_ is obtained from

M' ' ' (25)L = EL -- e' sin EL

The mean orbital rate n' is

n'- (GMs)_ (26)
aP3/2

The mean anomaly at the target M_ is

M_ = n' TF + M'L (27)

The eccentric anomaly at the target E_ is obtained from

the expansion

1

E_ Ep+(" 1 elcosE_)_,M-'_[(1 e'sinE, "1= - - e' cos Ep)3] AM2

l I3(e'sin Ep)2 - (1- e' cos Ep) (e' cos Ep)l txM3+ (1 - e' cos Ep) 5
(28)

if

cos Ep _ 0

e' cos Ep -- 1 + _ (e' cos E, -- 1 )"+ (2e' sin E, ) AM

if

where

e' sin E,,

cos Ep < 0

(29)

2xM = M_ - (Ep - e' sin E,,)

t P

The true anomalies at launch and the target vL and vp

are found from

p' - RL (30)i _

COS t) L et RL

0 < v_ < 7r if R'L is positive

rr <V pL < 27r if R_, is negative

cos E_ - e'

cosv_- 1-e'cosE_

(1 - e'2)_ sin E_
sin t

l) p
1 - e' cos E_

(31)

The heliocentric central angle _z' is

q/"= v_' -- v'_ (32)

The angular momentum h' is

h' = Rt, × V'_ (33)
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The heliocentric position vector at the target is

where

R_ = R_ cos xl,' + _ sin _" (34)

R_ = a' (1 - e' cos E_) (35)

A vector in the direction of perihelion with magnitude e' is

t' = V_ x h' RL
GM_. Rz. (36)

The heliocentric velocity at the target is

h, (.,;+)v;= x \K, ,'

The hyperbolic-excess velocity at the target is

(37)

V_p = V_ - V._, (38)

The difference between the heliocentric position vectors

on the perturbed and reference trajectories is

The impact parameter B is

(39)

B = (aR_. v_) v_.
v_ + aR_

The flight time error is

t e I

ATe = ARp Vap
v_

(40)

The partial derivatives are formed by dividing Aos,

Acs, and AC._ into the miss components B-T, B" R, and

flight time error ATF. In addition to the component par-

tials, the quantity OB/OQi is defined by

(41)_B [(3B-Ty (_B-R_2q _
_Q---]= L\ _-_]-, / + \-T_-, / j

The three partials, _B/OOs, _B,/_¢s, OB/3Ca, are impor-

tant measures of the error sensitivity of a trajectory.

The effect of uncertainty in the knowledge of the

astronomical unit-to-kilometer conversion factor on target

miss and flight time may be determined by the following

formulae,

from whence

and

_B'T_ -2C_ _B'T

_au au _C3

_B'R_ --2C a _B.R

_au au _C_

(42)

OB 2C_ aB
(43)

_au au _C3

3Tr. =-2C3 aTr (44)
3au au _C3

where au is the astronomical unit-to-kilometer conversion

factor.

The effect of solar radiation pressure acting on the

probe may also be evaluated as follows: In Eq. (19) let

AVh_ = 0, but in Eq. (20), (22), (24), (26), (36), vary GMs

by adding an increment AGMs. This procedure gives rise

to a varied trajectory from which the impact parameter B

and flight time error ATp may be obtained. The partials

_B/_GMs and _Tr/_GMs may then be calculated. Since

the acceleration caused by solar radiation pressure acts

opposite to the gravitational attraction of the Sun, radia-

tion pressure has the effect of decreasing the Sun's gravi-

tational attraction, or decreasing GMs. A decrease,

AGM., = -1.25 X 10" km_/sec _ corresponds to the solar

radiation pressure acting on a 8500-kg spacecraft having

a perfectly reflecting area of 22 square meters. Thus the

miss, always being a positive number, is obtained by

AB,p _ 1.25 X 10 '__B/_GM._, and the corresponding flight

time error is ATria, = --1.25 × 10 '_ 3T_./_GM.% which is

sign sensitive.

D. Mid-Course Execution Accuracy

The effect of mid-course execution errors on target

accuracy can be rather simply described if it is assumed

that the guidance maneuver is made on the asymptote

of the escape hyperbola and that the velocity errors are

spherically distributed (that is, the three-dimensional

statistical distribution of velocity errors is composed of

three orthogonal, independent velocity errors, each with

the same variance). The mapping of these errors to the

target (Fig. 7) results in a three-dimensional ellipsoid of

position errors, which is the "one-sigma ellipsoid." The

semiaxes are the respective standard deviations of the

position errors. As pointed out above, this ellipsoid can be

thought of as the locus of target errors that results from

a unit velocity error at the mid-course point tracing out

a sphere.

Let the differential corrections discussed above be

expressed in matrix form as
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8B.R

MAPPING BY

_...--"'_D IF FE R ENT I AL CORRECTIONS

_arFv

SPHERE OF MIDCOURSE

VELOCITY ERRORS

ELLIPSOID OF TARGET

ERRORS

g =

aB.T aB.T

a_ s a®s

_B.R aB.R

a_x aOs

_Tr aTr

a*s aOs

Fig. 7. The mapping of mid-course execution error

aB • T

_C:_

_B.R

aC:_
(45)

aT___.£

aC:,

Now define a Cartesian coordinate system X1, X.,,,X3

such that

8X, = VhL8%

,_-_ = - (%L cos ¢_) _e_

8c3
,_x_ = 8VhL =

Then a new matrix F can be formed,

aB .T

_B" R

aT_
---g..

aX2

(46)

m

aB • T

o2_

aB • R

a2_ (47)

_Tr

aX3

where

aB • T

aB • R

17= _2,

aTv

aX,

aB • T 1 aB • T

aX_ VhL a_,_

aB.T --1 aB.T

aX,_ VhL cos cl,,_ a®s

aB .T OB .T
- 2VhL-

a.'_:, aC:_

aB • R 1 aB • R

aX, VhL a¢_

aB.R -1 aB.R

aX2 VhL cos _ aq)s

aB • R aB • R
-- 2Vht ' .--

aX:, aC:,

aTe 1 aTe,

aX, VhL a_s

_Tr _ -1 aTr

_]¢_ Vht, cos _s Dos

aTr aTF
"-r'--= 2VhL_

_X3 _C3

(48)
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Let the spherical distribution of midcourse velocity

errors be described in the Xa, X_, X3 system as

[ I 'statistical expectation 8 X_ + 8 X_ + 8 Xsz = 3 cr_ (49)

where _ will be taken equal to 0.1 meters/sec. The

resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

where

and

8M h -a 8M r = 1 (50)

[ J)tll )_12 )t13

A = a_ FF r = X22 A23 (51)

symmetric Xz._

8M = (SB • T, 8B. R, 8Tr)

The elements of the A matrix are:

,F 1 (aB.T'_' 1 p_.ry

/OB • T\ 2"]

+'c,k-ZeT)J

2 [" 1 {aB" T_[aB'B_ 1 (_B'T_

\-TG-_ / 4c_ C-_F/\-T67/j

,r_ (_,._(_,_ '___#_'T_(_ %

+ 4c_ \-_-_-) \T_,_/j

F' f_"'"Y ' P"'"/'

,F1/_B'R_/_TA I___L__(_B..'_f_r,"_A23 = a_ -- _ -- +

_B • R _T r+
_:,_=a_._.--. _ +4c,_,_)

(52)

The quantities in the A matxix can be interpreted as

standard deviations (sigmas) and correlation coefficients

(rhos) according to

% = (k22)_

o> = (X_)_

Per = (X_)t_z)_

Prr = (X_ X3_)_i

)tea

Per = (k22 X_._)_

(53)

Then the A matrix becomes

I a_, Pnr ae ar PTr'arar

,A = a_ Per an ar

symmetric a_

(54)

It is often of interest when describing only miss com-

ponents to consider

a. = (,,_ + af)_ (55)

and to diagonalize the upper 2 X 2 portion of the A (the

miss component elements) to get

r-

A*= LAL r = [ a'_

Lsymmetric

0

a_

t)I3 O'l a31

P23 0"_ o" 3

a_

(56)

where the matrix L is given by
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L _

cos 8 sin O 0-

--sin 0 cos 0 0

0 0 1

(57)

The angle _7 is positive when turned counterclockwise

from the T axis, and has been chosen such that (r_---_ (r:.

This is accomplished by

1 F. .G

_
(58)

where 0 is in first quadrant if pRr is positive and _7 is in

second quadrant if pR7 is negative. Notice that (r_ = (re.

The two-dimensional error ellipse described by a,, (r_,

and O is the projection of all points of the three-

dimensional ellipsoid of position errors (discussed in Sec-

tion IIE) onto the T-R plane, as shown in Fig. 8.

B.R

B,T

Fig. 8. Projection of three-dimensional error ellipsoid

on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic' model used for describing

orbit determination accuracy (tracking error) for inter-

planetary trajectories is discussed, and the factors upon

which the tracking error depends are reviewed. The dom-

inant error sources are defined for the easterly launchings

from Cape Kennedy using tracking coverage supplied

by NASA's Deep Space Instrumentation Facility (DSIF).

Probable generalization to other situations is suggested.

Finally, the method of describing target errors is pre-

sented along with all formulae relating the tracking

errors to the target error parameters chosen.

1. Method of Describing Orbit Determination Accuracy

As discussed in Section IID, the uncertainties in our

knowledge of an interplanetary trajectory are well de-

scribed in terms of the direction and magnitude of the

geocentric hyperbolic-excess velocity vector, V_,L. Fig-

ure 9 defines the right-handed Cartesian coordinate sys-

tem we have adopted for describing uncertainties in VhL.

The X:_ axis is along Vh_; the X_ axis is in the direction of

a positive differential change in asymptote declination

q,._; and the X_ axis completes the system.

VERNAL

NORTH POLE

/ \./°, I

EQUINOX 'I_

Fig. 9. Orientation of the Xi Cartesian coordinate system

to describe uncertainties in the hyperbolic-excess

velocity vector VhL

Let X represent the vector of velocity errors in the Xi

system just described; X = (SX_, 8X2, 8_C._)r, where _r indi-

cates the transpose. The average of any function of _f,

f (X), over an ensemble of randomly generated tracking

runs may assist in describing our statistical knowledge

of X based on tracking noise, station location, and physi-

cal constant uncertainties. T_he ensemble average is

usually written Ef (X) or as f (1i_). When X has a Gaussian

(normal) probability density function, the distribution

can be describc_, completely by specifying EX and
E [(X- X)(X-X)r], tl_e mean and covariance of X,

respectively.

When all parameters influencing our knowledge of

have been considered, E_C should be zero and then the

description of our uncertainties in X can be adequately

given by Covar _C, defined above. For convenience, the

symbol A_, for Covar X, is introduced.

Ax - Cowu i_ = E (X - X"_ (,'tTC- X)T (59)
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Note that

*_ = _1 _._8_ 8_28_3_ (6o)

is a 3 X 3 real symmetric matrix, The diagonal terms are

the variances of the three components, and the off-

diagonal terms measure the correlation between the three

components.

Before describing how Ak has been "mapped" into

target error uncertainties, a discussion is given of the

dependence of A_ upon the relevant factors describing

near-Earth tracking as well as the typical errors assumed

in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in
terms of X and its associated covariance A:i, the depend-

ence upon almost all trajectory parameters has been

eliminated. The remaining relevant trajectory parameters

are listed in Table 1.

Table 1. Trajectory parameters influencing

tracking accuracy

1. Launch site

2. Launch azimuth EL .............. Depends on launch time.

3. Injection region ................. Depends on time in parking orbit;

short or long coast less than 1

revolution is current practice.

4. Declination of VhL, qb_ ........... Depends on target position at

arrival date and injection

energy, C3.

5. Magnitude of VhL _ V_L _ (C_) vz

Note the limited number of trajectory parameters on

which A_ depends. Table 2 summarizes the key tracking

station parameters which influence accuracy in the geo-

centric tracking phase.

The first three factors listed in Table 2 define the

tracking configuration, whereas the last three are station

performance factors. Usually, tracking accuracy studies

are carried out with the tracking configuration relatively

fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-

ical constants. The influence of GM-Earth errors is some-

what smaller than the above-mentioned errors and should

be reduced to negligible contribution in the next two

Table 2. Tracking station parameters influencing

tracking accuracy

1. Station locations .............. h spread of latitudes is very

desirable.

2. Total tracking time

3, Tracking data types ........... Range R, range rate R, and angles

are most commonly taken.

4. Delay in acquiring first data... Delay is measured from the injection

region as well as stotlon acqui-

sition delays.

5. Trocklng data accuracies ....... Expressed in terms of equivalent

uncorrelated noise at a given

sampling rate.

6. Uncertainty in tracking ........ Important when high data accuracies

station locations are available. Longitude errors

usually are most important.

years. Sections IIC and IIIC describe how the uncertainty

in the astronomical unit affects the target error; this error

can be important for very long flights, but should also be

reduced to a negligible contribution in the next two years.

Errors in the target's mass cause minor variations in flight

time Tr and negligible effect on B. The last important

target error source currently recognized is the uncertainty

in the effect of the standard solar radiation pressure on

spacecraft traiectory. The source of uncertainty is that

effective reflecting area (largely solar panels) is not per-

fectly known. Techniques for the accurate measurement

of this quantity are currently under development. Our
studies show that unless this error is held below 5_ it will

be the dominant error source on many of our flights.
Sections IIC and IIIC describe the calculation of the

standard solar radiation pressure on a typical spacecraft

deriving electrical power from the Sun.

The tracking accuracies reported here are representa-

tive of those Foreseen for the 1971 time period. Range rate

data were taken from the DSIF stations in South Africa,

Australia, and the United States. The measurements were

assigned standard deviations at 0.00I meters/see, cor-

responding to a 60-see sample rate. Station location

uneertail_ties were assumed to be uncorrelated, with

standard deviations of 0.001 deg in latitude, 0.0005 deg

in longitude, and 30 meters in geocentric radius. Simul-

taneous tracking by more than one station was not allowed.

The uncertainties quoted are those to be expected in the

absence of other error sources, notably solar pressure and

astronomical unit uncertainties.

The A_ matrix used in these calculations was assumed

to be independent of the trajectory parameters listed in

Table 1. This approximation is good for the range of

energies and asymptotic declinations considered to be
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most feasible. In ti_e future these approximations will be

refined as necessary. The h_ used for orbit determination

accuracy in this report is given in Section IIIE. The target

accuracies calculated here are typical for any reasonable

multistation tracking configuration, with the data types

and accuracies corresponding to this conservative repre-

sentation of DSIF capabilities.

3. Calculation of Target Errors

The representation of tracking accuracy in the geocen-

tric phase in terms of A_, the covariance of the VhL in a

particular rectangular coordinate system, was developed

_arlier in this section. In order to express the effect of

tl,ese uncertainties in VkL in terms of target error, two

:_ 'i _ must be performed. First, a set of coordinates M_ at

the target planet for expressing tile errors (M1 cannot

exceed 3 dimensions) must be chosen. (A convenient set

with desirable linearity properties is the T-R-S system

defined previously.) The matrix U1, which maps ii_ to the

desired M1, is then determined.

M_= U1X= 8B.

8S

(61)

The covariance of M1 is given by

Covar [Ma] = M_M'f = U,AIU r = AM, (62)

The determination of U1 for the coordinates chosen

follows the lines of Section IID. It is presumed that the

K-matrix is given, where

_B • T
o

_B • R
K=

_4, s

_T_.._

_q5s

By postmultiplying K by

OB. T OB • T

Oox OC_

_B • R _B • R

_T.__Z _Tr

_@s _C3

(45)

A =

1

VhL

0

u

0 O

-1
0

VhL cos qbs

0 2VhL

(63)

the F matrix is obtained.

F = KA (47)

The F matrix must now be adjusted to transform into the

T-R-S coordinates used for M1. This transformation B

is simply

I: 11 O 0

B= 1 0

0 - Vhj,

(64)

since 8S = -VhpSTt,. Thus our U, matrix is given by

V_ = B (KA) = BF (65)

Now the mapping given in Eq. (62) to obtain AM, is

applied. Since all of the coordinates of M_ have the same

dimensions (length squared), the one-sigma ellipsoid de-

scribed by the quadratic form

8M, A_, 8M_r = 1 (66)

has physical significance. The three principal axes of this

ellipsoid are the square roots of the 3-eigenvalues of

the AM, matrix. The formulas used are standard and are

not reproduced here. The projection of the three-

dimensional ellipsoid on to the T-R plane is an ellipse.

Its major and minor semiaxes and orientation of the

major axis are calculated by the same procedure used

in Section IID. It is often convenient to write AM, in an
alternate form:

cry, Onrar_rR Orseres 1
AMt-- ORTO'RO'T O'g pR,_O'RO',S[ (67)

It can be seen that AM, is completely described by at, c,,,

-s, prs, pRs, orR, because of its symmetry.
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III. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-

centric and planetocentric trajectories, differential cor-

rections, guidance, and orbit determination parameters

are given at 1-day launch date intervals and 2-day flight

time intervals over the selected launch period. The launch

period is selected to encompass the minimum energy

transfer dates obtained from Ref. 7 and 8. A summary

of the characteristics of these trajectories is given in
Ref. 7.

Each trajectory begins with a header giving launch

date, flight time (in days), and arrival date. All the helio-

centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date

and arrival at 0 hours of the arrival date. Later, however,

when the launch-planet ascent trajectories are computed,

the actual launch times during the launch day for each

launch azimuth are given.

Each page lists four trajectories, each of which is

divided into five basic print groups: HELIOCENTRIC

CONIC, PLANETOCENTRIC CONIC, DIFFEREN-

TIAL CORRECTIONS, MID-COURSE EXECUTION

ACCURACY, and ORBIT DETERMINATION ACCU-

RACY. Each quantity is assigned an identifying alpha-

betic symbol of no more than three letters. The definitions

of the symbols and quantities they represent are given

below. All pertinent quantities are referenced to the

mean equinox and equator, or ecliptic, of launch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-

acteristics of the heliocentric transfer ellipse, such as the

position and velocity vectors at launch and arrival, some

orbital elements, and other quantities of engineering inter-

est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE

RL LAL LOL VL GAL AZL HCA SMA ECC INC V1

RP LAP LOP VP GAP AZP TAL TAP RCA APO V2

RC GL GP ZAL ZAP ETS ZAE ETE ZAC ETC LVI

After the words HELIOCENTRIC CONIC, the helio-

centric arc DISTANCE traveled by the spacecraft from

launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions

of kin; speeds are in km/sec):

Line 1

RL, RL : IRL [

LAL,/3L

LOL, _.L

VL, VL = IVLI

GAL, r_

AZL, 5,_

HCA,

SMA, a

the heliocentric radius of the launch

planet at 0 hours of the launch date.

the celestial latitude of the launch

planet at 0 hours of the launch date.

the celestial longitude of the launch

planet at 0 hours of the launch date.

the heliocentric speed of the probe at
0 hours of the launch date.

the path angle of the probe at 0 hours

of the launch date, i.e., the comple-

ment of the angle between the posi-

tion and velocity vectors, RL and VL,

defined by

sin F_ = RL * VL _ Lrr__ FL _ rr
RL VL 2 2

the azimuth angle of the probe at 0

hours of the launch date, i.e., the

angle, measured in a plane perpendic-

ular to the radius vector RL, between

the projection of the ecliptic north and

the projection of the velocity vector

VL on the plane perpendicular to RL,

defined by

VL, '_1

cos EL = VL cos Ft, 0 "_ EL _ 2=

(RL × VL) " XF_

sin EL -- IRL × VLI

where W1 = (K' - R_ sin ilL) See EL,

where the superscript 1 denotes a unit

vector.

the heliocentric central angle, or angle

between the position vector RL, of the

launch planet at 0 hours of the launch

date and the position vector Rp, of the

target planet at 0 hours of the arrival

date. This angle is defined by Eq. (3)

and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric

transfer ellipse.
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ECC, e

INC, i

V1, V_ ---

Line 2

RP, Rp =

LAP, tip

LOP, x_

VP, Vp =

GAP, Fp

AZP, Xp

TAL, vL

TAP, vp

RCA, ReA

APO, Ra

V2, V_ =

Line 3

RC, Re.

V1

ap

Vp

V2

the eccentricity of the heliocentric

transfer ellipse.

the inclination of the heliocentric

transfer ellipse.

the heliocentric speed of the launch

planet at 0 hours of the launch date.

the heliocentric radius of the target

planet at 0 hours of the arrival date.

the celestial latitude of the target

planet at 0 hours of the arrival date.

the celestial longitude of the target

planet at 0 hours of the arrival date.

the heliocentric speed of the probe at
0 hours of the arrival date.

the path angle of the probe at 0 hours

of the arrival date, defined the same

as PL except that Rp and Vp are sub-

stituted for RL and Vc.

the azimuth angle of the probe at 0

hours of the arrival date, defined the

same as zL except that Rp and Vp are

substituted for RL and VL.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours

of the launch date.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours

of the arrival date.

the perihelion distance of the helio-

centric transfer ellipse. This distance

is printed even though the probe may

not transit perihelion.

the aphelion distance of the heliocen-

tric transfer ellipse. This distance is

printed even though the probe may

not transit aphelion.

the heliocentric speed of the target

planet at 0 hours of the arrival date.

the communication distance, or dis-

tance between the launch and target

planets at 0 hours of the arrival date.

GL, 7L the angle between the launch hyper-

bolic-excess velocity vector VhL and its

projection on the orbital plane of the

launch planet, defined by

sin VL -- Wl "VhL _ --Tr_ _ 7r
VhL 2 -- 7L -- -_

GP, _'v

ZAL, ¢L

where Wl is a unit normal to the

launch planet's orbital plane. This

angle is useful in describing the direc-

tion in which the probe leaves the

launch planet.

the angle between the incoming

arrival hyperbolic-excess velocity vec-

tor Vhp, and its projection on the target

planet's orbital plane, defined by

sin _,p W 2 • V_p __.Lrr _: rr

where W2 is a unit normal to the target

planet's orbital plane. This angle is

useful in determining whether the

probe is approaching from above or

below the target planet. If yp is posi-

tive, the probe approaches from below

-if negative, from above.

the angIe between the outgoing launch

asymptote (or hyperbolic-excess veloc-

ity vector) and the launch heliocentric

radius vector Rr, at launch time. This

parameter is a good approximation to

the launch-planet-probe-Sun angle as

the probe leaves the launch planet.

It is an important quantity in the de-

sign of attitude control systems which

use the Sun and launch planet as

optical references. The quantity _t, is

defined as

cos _L - VhL " R_ 0 --_ _L -_ _r
Vht,

The next six quantities, all angles, have the same gen-

eral definition. They are important in the design of the

near-target trajectory and are used in determining the

aiming point for interplanetary flyby trajectories. Con-

sider the target-centered geometry of Fig. 10.

In this diagram, the reference coordinate system is the

same target R, S, T system defined in Section IIC. A unit
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$
1

CENTER OF 1 _;8

TARGET ,__ I'-_/i IN8

-%-_r _

T

Fig. 10. Generalized geometry for aiming point angles

vector NB (subscript B for body) is directed from the tar-

get center to another celestial body. The angular quantity

._8 is the angle subtended at the target center between

the incoming asymptote S and the target-celestial body
line NB. Thus

Vhp "NB
cos_R= S'Nr_- 0_,_Tr

V_p

since

Wh,

S=--

Vl_p

The angle _z is the supplement of the angle between the T

direction and the projection of NA on the R - T plane,

defined by

-R. NI_
sin_R- sin_B 0_r/B_2_r

-T • NB

COS'OB= sin _i_

These quantities are computed for three celestial bodies:

the Sun (,L_ and _,_), the Earth (_: and _v:), and the star

Canopus (¢, and w). Thus,

ZAP, _ (or _,) This angle is useful in that it indicates

the direction of the probe's approach

to the target. If _ < ,_/2, the probe

approaches from the target planet's

dark side. If ¢_ > ,r/2, it approaches

from the light side. Thus the parameter

is equivalent to the Sun-probe-target

angle a few days before encounter.

ETS, _/_ defined as above.

ZAE, _: This angle is useful in locating the

Earth as the probe approaches the tar-

get. The parameter is equivalent to the

Earth-probe-target angle a few days
before encounter.

ETE, _w defined as above.

ZAC, _e the Canopus-probe-target angle a few

days before encounter.

ETC, _e defined as above.

LVI,% r the declination (latitude) of the vertical

impact point referenced to the target

planet's equator. The vertical impact

point is that point on the surface of the

target planet that the incoming asymp-

tote would intersect if it were to pass

through the center of the planet. This

quantity is defined by

sin ,I,_ = -- (cos O_pcos ¢_pcos O, cos _l,p

+ sin O_p cos ev,p sin Op cos ,I,p

+ sin (I% sin _I,_)

where ®_, and ,I,, are the Earth equa-

torial right ascension and declination

of the Mars north pole, and O,_, and ,b,,

are the right ascension and declination

of the incoming asymptote with re-

spect to the Earth's equator (Fig. 11).

'Because of its iluportance in trajectory studies, the parameter LVI
has been substituted in place of CLP, which was given in previous
volumes,

Fig. 1 1. Vertical impact point geometry
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B. Planetocentric Conic Group

The second group, PLANETOCENTRIC CONIC,

gives the characteristics of primarily the launch-planet

ascent trajectories, but also includes the hyperbolic-excess

vector at the target. Injection conditions are given for

seven launch azimuths, assuming only short coast time

parking orbits. As explained in Ref. 6, there may be two

launch times per day for each launch azimuth, resulting

in a short and long parking orbit. The injection condi-

tions for each set are given in geocentric space-fixed

spherical coordinates and, by assuming a 100-nm parking

orbit altitude and typical boost vehicle trajectory char-

acteristics, the longitude of injection is calculated, along

with the latitude and longitalde of ignition of final burn

out of the parking orbit.

A special case may arise when the declination of the

outgoing asymptote of the escape hyperbola is greater

than the launch site latitude (Cape Kennedy ). In this

case, owing to geometrical restrictions, it may not be

possible to fire in a symmetrical band of azimuths about

clue east, as explained in Ref. 6. This band of restricted

azimuths may eliminate part or all of the selected launch

azimuth band 50 to 110 deg. VVhen this happens, only

those trajectories with permissible azimuths are printed,

in addition to the limiting azimuths, or the most northerly

and southerly azimuths, that are possible.

The ascent trajectory profile is as shown in Fig. 12. Its

characteristics are defined as follows:

ep_ the are subtended at Earth's center during ascent

from launch into parking orbit.

t_ the time from launch to parking-orbit injection.

4_: the arc subtended at Earth's center during final

burn out of the parking orbit, to injection.

to_ tile time of final burn.

k4 the inverse parking orbital rate, equal to 1 ,],,.

v_ the true anomaly in the hyperbolic orbit at

injection.

_,r the longitude of thelaunch site.

0a the latitude of the launch site.

The values of these quantities for all trajectories con-

tained herein are:

,b_ = 28 deg

tl = 700 sec

'1'2 = 25deg

t_ = 800 see

k_, = 14.689 see/deg

vl = 12 deg

R I, = 6560 kln

4,L = 28.28 deg

0L -= 279.5 deg

_n inherent assumption here is that these quantities

are relatively invariant with injection energy. This is a

reasonable assumption and will affect the injection coordi-

nates only slightly.

INITIAL

BURNING-k COASTING _INAL BURNING41,--7 INJECTION

%

Fig. 12. Ascent trajectory profile

Rp the perifocal distance of the escape hyperbola,

taken equal to the Earth-centered radius of the The print array for the PLANETOCENTRIC CONIC

parking orbit, group is:

C3 VIIL DLA RAL RAD VEL PTH VHP DPA RAP ECC

LNCttAZMTH LNCIITIME L-ITIME INJLAT INJ IX)N(; INJRTASC INJAZMTH INJTIME POCSTTIM INJ2LAT INJ2LONG
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The quantities are defined as follows (all angles are in
deg; distances are in kin; speeds are in km/sec, launch-
injection (L-I)time and parking orbit coast time (PO CST
TIM) are in sec; launch time and injection time are in
hr, min, and sec, GMT):

Line 1

C3, C_

RAL, Os

RAD, R = IRI

VEL, V = IVl

PTH, r

RAP, Osp

ECC, e

the vis viva integral (Moulton),
or twice the total energy per unit
mass, expressed in km2/sec 2 and
defined by C3 = V_hL.

the launch hyperbolic-excess
speed.

the declination of the outgoing
asymptote of the escape hyper-
bola defined in Eq. (18).

the right ascension of the out-

going asymptote of the escape
hyperbola defined in Eq. (18).

the launch-planet-centered injec-
tion radius.

the inertial injection speed.

the injection path angle defined
by

sinF=_V*R -___Tr_p___.
VR £ 2

the hyperbolic-excess speed at
the target.

the declination of the incoming
asymptote at the target. The ref-
erence coordinate system here is
vernal equinox, Earth equatorial,
mean of launch date

the right ascension of the incom-
_ng asymptote at the target. Same
reference coordinates as for csp.

the eccentricity of the escape
hyperbola.

Line 2

LNCH AZMTH, _,,

LNCH TIME, TL

the launch azimuth measured in

a plane tangent to the surface of
the launch planet at the launch
site, positive east of true north.

the launch time. For the range of
launch azimuths given herein,
launch time may cross 0 hours,

L-I TIME, tl.r

INJ LAT,

INJ LONG,

IN] RT ASC, (9

INJ AZMTH,

IN] TIME, TI

PO CST TIM, tc

INJ 2 LAT, ff._

INJ 2 LONG, 0.,

or midnight. In this case, the
launch date may be advanced to

the following day for times after
midnight, or it may be retarded

to the previous day for times
before midnight, whichever the
reader wishes.

the launch-to-injection time.

the injection latitude (or declina-
tion ¢).

the injection longitude, measured
positive east of Greenwich, 0 "_

_2_r.

the injection right ascension.

the injection azimuth, or angle
between the projection of the
velocity vector V, on the local
horizontal plane and the projec-
tion of true north on this plane,
measured positive east of true
north.

the injection time. The same
comment applies to this quantity
regarding launch date as applied
to the launch time. However,
both times must be consistent.

For example, if launch time is
on the previous day, injection
time may fall on the launch date

shown, or it may be on the fol-
lowing day.

the coast time in the parking
orbit, in see.

the latitude of the start of final

burn out of the parking orbit.

the longitude of the start of final
burn out of the parking orbit,
O_ Sz _ 2rr.

The quantities TI, R, e_, O, V, F, Y_form a consistent set

of injection conditions; i.e., they are the time and the
space-fixed spherical coordinates which can be used to

initialize an integrating trajectory program.

C. Differential Corrections Group

The DIFFERENTIAL CORRECTIONS group is com-
prised of sixteen error coefficients relating variations in
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injection energy C3, declination q's, and right ascension

os, of the outgoing asymptote of the escape hyperbola,

the astronomical unit, and solar radiation pressure to

variations in the miss components B" T, B" R, and the

flight time. These coefficients are very useful in gaging

the error sensitivity of an interplanetary trajectory. The

printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE TRA TC3 BAU

RDE RRA RC3 FAU

FDE FRA FC3 BSP

BDE BRA BC3 FSP

The symbols are defined as follows:

Line 1

_B .T
TDE, _--_-s

PB'T
TRA,

DOs

_B'T

TC3,

_B

BAU,

_B" R

RC3,

_TF

FAU,

Line 3

FDE, 3T-----!-F
_4,s

the partial derivative of the T component _TF
of the impact parameter B, with respect FRA,

to the declination of the launch escape

asymptote _s, in megakilometers/deg.
aTF

-- the partial derivative of the T component FC3,

of the impact parameter B, with respect

to the right ascension of the launch escape

asymptote Os, in megakilometers/deg. BSP, AB,p

the partial derivative of the T component

of the impact parameter B, with respect

to the injection energy Ca, in megakilom- Line 4

eters/km2/sec_' BDE, ___B
_cI,s

the partial derivative of the magnitude

of the impact parameter B, with respect

to the astronomical unit-to-kilometer con-

version factor. This derivative is dimen- _B

sionless and indicates the target miss BRA,

caused by an uncertainty in the value of
the astronomical unit.

Line 2

_B.R

RDE, _ the partial derivative of the R component
of the impact parameter B, with respect

to the declination of the launch escape

asymptote ,I,s, in megakilometers/deg.

_B" R
RRA, _ the partial derivative of the R component

of the impact parameter B, with respect

to the right ascension of the launch

_B

BC3,

FSP, ATF,p

escape asymptote ®s, in megakilom-

eters/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-

eters/km2/sec 2.

the partial derivative of the flight time

TF, with respect to the astronomical unit-

to-kilometer conversion factor. This deriv-

ative has dimensions of see/kin and

indicates the error in flight time caused

by an uncertainty in the value of the

astronomical unit.

the partial derivative of flight time TF,

with respect to the declination of the

launch escape asymptote q_s, in days/deg.

the partial derivative of flight time TF,

with respect to the right ascension of the

launch escape asymptote ®s, in days/deg.

the partial derivative of flight time TF,

with respect to the iniection energy Ca,

in days/km_'/sec 2.

the target miss (in km) caused by solar

radiation pressure acting on a 8500-kg

spacecraft having an effective perfectly

reflecting area of 22 square meters.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the declination of the launch escape

asymptote ,I% in megakilometers/deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the right ascension of the launch

escape asymptote os, in megakilometers/

deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the injection energy Cs, in megakilom-
eters/km2/sec _.

the flight time error (in sec) caused by

solar radiation pressure acting on a 8500-

kg spacecraft having an effective per-

fectly reflecting area of 22 square meters.
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D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group

gives the parameters of the "one-sigma" three-dimensional

ellipsoid of target errors, resulting from a spherically

distributed mid-course guidance execution error with

a_, equal to 0.l m/see (see Eq. 49). It is assumed here that

a single mid-course guidance maneuver is applied dur-

ing the time the spacecraft is essentially traveling radially

outward from the launch planet. This time is approxi-

mately from several hours t,_ several days after launch

and is a practical period in which to perform a mid-course

maneuver. These quantities are quoted in the useful R,

S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3

RRT RRF RTF

SGB R23 R13

SG1 SG2 THA

The quantities are defined as follows:

Line 1

SGT, ar

SGR, aR

SG3, cr._

the standard deviation of position errors

along the T axis, in km.

the standard deviation of position errors

along the R axis, in km.

the standard deviation of flight time errors,

in sec.

Line 2

RRT, p_r

RRF, p_,

I_TF, prF

the linear correlation coefficient relating

position errors in the R and T directions

(dimensionless).

the linear correlation coefficient relating

position errors in the R direction and flight-

time errors (dimensionless).

the linear correlation coefficient relating

position errors in the T direction and flight-

time errors (dimensionless).

Line 3

SGB, an the square root of the sum of the squares of
a_ and -r.

R23, p_3

R13, p_3

Line 4

SG1, _

the linear correlation coefficient of a: and

a3 (= aF). The same remarks apply to this

number as to p13, except that the a2 direc-

tion replaces the al direction.

the linear correlation coefficient relating

a_ and _r3 (= at). This number statistically

relates position errors in the or1 direction to

flight time errors. If p_ = 1, then a position

error in the cr_ direction will always be

accompanied by a flight-time error which

is linearly related to that position error;

_,3 is dimensionless.

the semimajor axis of the error ellipse

formed by projecting the three-dimensional

error ellipsoid onto the T-R plane (Fig. 8),
in kin.

the semiminor axis of this error ellipse (Fig.

8), in kin.

the angle between the T axis and the direc-

tion of the cr_ axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group

is comprised of 12 numbers which describe the uncer-

tainty in target coordinates due to tracking errors

described in Section IIE. The printout array for this

group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS

CRT CRS CST

LSA MSA SSA

EL1 EL2 ALF

The first two lines describe the covariance of M, by the

method described in Section IIE (Eq. 67):

Line 1

ST, ar

SR, ,_

SS, as

the standard deviation of errors in the

coordinate B • T, in km.

the standard deviation of errors in the

coordinate B • R, in km.

the standard deviation of errors in S,

in km.
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the linear correlation coefficient relating

errors in B" R to errors in B" T, dimen-

sionless.

the linear correlation coefficient relating

errors in B • R to errors in S, dimensionless.

the linear correlation coefficient relating

errors in B" T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-

sigma position ellipsoid described by M1A-1M r = 1.

Line 3

LSA, _ the largest semiaxis of the position ellip-

soid, in kin. (_a_ is the largest eigenvalue

of AM,, in km2.)

MSA, _ the middle semiaxis of the position ellip-

soid, in km. (emia is the second-largest, or

middle, eigenvalue of AM,, in km_.)

SSA, _ the smallest semiaxis of the position ellip-

soid, in kin. (Emin is the smallest eigenvalue

of AM_, in kmL)

The fourth line describes the projection of the above

position ellipsoid on the T-R plane. This projection is an

ellipse with major and minor semiaxes and orientation as
described below:

Line 4

EL1 the major semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

EL2 the minor semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

ALF, the angle measured counterclockwise from

the T-axis to the major semiaxis direction,

in deg (0 _ a -_--180 deg).

The A:_ matrix used in generating the results for this

report is

0 0 )( myA x = 0 2.25 X 10 -_ 0
0 0 .0225 X 10 -a_

In all cases LSA > > SSA, so that the information con-

tained in lines 3 and 4 of the printout is very useful

in visualizing the error ellipsoid. The general shape

of the ellipsoid is a thin elliptical "pancake." When

MSA < < LSA, the "pancake" degenerates to approach

a pencil shape. By inspecting the "shadow" of the pancake

or pencil shape on the T-R plane, its orientation may be

visualized.

If it is desired to estimate the flight time Tr, this can

easily be done by the relation

1
ffF _-* -- (78

Vhp

The correlation coefficients between TF and B.T are

those given by CST; those between Tr and B'R are

given by CRS.

IV. CONSTANTS

Constants used in trajectory calculations at the Jet

Propulsion Laboratory are given in Ref. 9. For purposes

of ready reference those constants used in the calcula-

tions contained herein are given below.

Gravitational Constants

1. Sun

CMs = 2.959122083 × 10 -_ au_/day 2

2. Earth

GME = 3.986032 × 10 _km'_/sec _

Astronomical Unit-to-Kilometer Conversion

Factor
i au = 149.599 × i0 _ km

Earth's Rotation Rate

,o_ = 4.1780742 × 10 -3 deg/sec
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Earth-Mars Trajectories, 1971

This data presentation has been photographically reproduced (enlarged 9

times) from microfilm generated by computer magnetic tape.
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LRUNCN DATE MAR 6 197l PLIGHT TIN([ R18.00

NELIOCEN?81¢ CONIC DISTAIK[ 34?,9?0

RL 148,40 LAL -,80 LOL IG4.?? VL 32.|23 GAL _G,33 AZL 81,98 HCA 120.76 8NA

RP 20T,?3 LAP "1,50 L_ 395,42 VP 23,t|t GAP S,?| AZP 9?,90 TAL 320,39 TAP

6C 8S,969 GL 45,68 GP -40,?E ZAL 929,63 ZAP lID,S3 ET8 tg?,?3 ZA[ 135,93 ETE

PLANETOC[MTRIC ¢_49¢

C3 39.42| YHL 9.2?9 OLA 29.?0 RAL 308.03 RAO i850.3 V(L 12.621 PTH ?,4? YHP

LMCH AZN?H LNC_ ?1ME _-I ?IRE INJ LAY

SO,D0 94 SY 6 3898.29 "45,42

6D.00 14 36 4 3901.03 .-36,97

?Q.OD 14 54 5 3906.99 "2?.93

80,00 94 4? $2 3928,47 "93,93

84.92 14 17 3 4029,79 -t|,9?

100,00 17 30 44 3400,94 "|9,93

110.00 tG 53 32 2953.70 -27.93

OIFFERENYtAL COIRECTION8

TDE .3405 TRA -.7684 TC3 *.3626 8AU .5|24

ROE 2,13|$ RRA 4,93|3 RC3 -,9020 FAU ,088|3

FOE 3,6858 FRA ?,4403 FC3-|,9354 BSP 8376

802 2,1586 BRA 4,2396 BE3 ,9722 FSP 1283

ARRIVAL DATE OCT SO 1971

EA_?N TO NARG

t?l.48 ECC .20043 IHC 9.0568 Vl 50.024

959,06 RCA 942,69 APO 294,23 VE 26,3?5

252,?0 ZAC 9t,?I ETC 271.96 LVI 2?.89

5.4_8 OPA -02.99

INJ LONG )NJ 21 A3C ZNJ AZMTH INJ TIME PO ¢ST ?IN

165,75 210,00 ?3.95 tO 2 4 2898.3

162.45 208,45 ?I,95 13 t 5 2901.0

159.31 202.84 89.S0 15 S9 12 2906.9

156.63 |98.88 64.47 15 53 |$ 2926.5

|60,73 195.48 63.68 95 24 9 3025.8

tt8,1g 198,98 66,47 18 2? 25 2400,9

88.23 202,84 69,50 20 42 45 1953.?

MID-COURSE EXECUTION ACCURACY

SOT 97|,0 8GR 43?9.3 $83 ?58,8

RRT -,4940 RRF .9989 RTF -,4732

SOB 497S,0 223 ",0405 R13 ,9983

381 4905,5 $02 840,t THA 95,?8

RAP 30?,98 ECC 1.6468

INJ 2 LAY INJ 2 LON_

"46,68 t3D.?l

-40,26 931,93

-33,?3 I32,14

-26,97 132,31

"21,70 |37,93

-26,9? 83,68

-53.73 61.06

OdqGIT DETERMINATION ACCURACY

9T 19.6 88 117.0 $8 97.1

CRY ,5194 CR8 -.8999 CST -,304£

LSA 152.t NSA 10.? $8A .3

EL| tl?.t EL2 t_,6 ALF 86,89

LAUNCH DATE MAR 8 997! PLIGHT TIME 220.00 ARRIVAL DATE OCT 12 1979

LQL 1A4,?? VL 31,392 GAL -6,31 AZL

LOP 356,68 VP 23,075 GAP 6,44 AZP

GP -38,44 ZAL 132,39 ZAP 110,04 ETS

DISTANCE 532,088 EARTH TO MARS

82,g1 HCA lg2.00 6MA 176.26 ECC .t_gs3 |HE 7,0932 Vt 30.024

96,94 TAL 320,24 TAP 152,24 RCA 142,69 APO 213,85 V2 26,357

1g5.75 ZAE 936.30 ETE 229.98 ZAC 63.9g ETC 271.65 LVI 25,93

DLA 25,07 RAL 308,88 RkO 6648,9 VEL

L-! TINE INJ LAT INJ LONG INJ

12.450 PTH 7.35 VHP 5.172 DPA -60.83 RAP 305.88 ECC 1.9778

RT ASC INJ AZMTH INJ T|HE PO COT TIM INJ 2 LAT INJ 2 LONG

HELIOCENTRIC COMIC

Rb 940,40 LAL -.OQ

RP 207,86 LAP -1,47

RC 87.728 GL 42.02

PLANETOCENTRIC CCNIC

C3 35.t08 VHL 5,925

LNCN AZNTH LNCH ?tHE

90.00 IS 19 IS 378?,64 -47.01

60,00 15 26 94 3?68,99 -38,95

?O,DO IS 38 6 3734,09 "31,45

80,00 16 2 33 365?,28 -25,_6

90,00 t? 0 43 3469,30 -22,50

100.00 IS 45 25 3131.76 -25.26

110.00 20 3? 33 2?80,83 -31,45

Dt_FERENT|AL C_RECTIONI

TOE .3427 TRA -.6179 TC3 ".4458 BAU ,4834

ROE 1,9221 RRA 3,9312 RE3 ",9293 FAD ,09543

FOE 3,8805 FRA 8,3883 FC3"2,3834 BSP 8120

DOE 1,9523 ERA 3,9795 OC3 1,0300 FDP 1483

LAUNCH DATE MAR 6 1971

155.57 204,90 81.65 96 22 22 2797.6 -44.8! 120.70

131.98 203,00 78,72 96 29 3 2769.0 "39.35 t20.63

147,09 200,94 75,93 98 40 20 2734,0 "34,09 t19,68

139,36 199,02 ?3,52 l? 3 31 2657,3 -29,68 112,61

124,64 198,09 ?2,49 17 58 34 2469,4 -2?,?0 9_,83

100,73 199,02 ?3,52 19 37 3? 2931,8 "_,68 74,16

?6.0| 200,94 ?5,93 21 23 54 |?30,8 -34,09 4?,59

NZD-COURSE EXECUTION ACCURACY ORB1? D_T[RMINAT|ON ACCURACY

SOT 907.8 $GR 4?20,1 $03 872.8 ST t9.3 32 112.3 88 105.1

ART ",3867 RRF ,9986 RTF -,3479 CRT ,4235 CR8 -,g99? CST -,5999

GOB 4803,6 223 ".032? R13 .9935 LSA 152.8 NSA IT.? 3SA .3

301 4732,2 SO2 642,4 THA g4,t? _Lt 912,6 EL2 17,5 ALF 85,73

FLIGHT T|I_E 222.00 ARRIVAL gATE OCT 14 1971

HELIOCENTRIC CONIC DISTANCE 356.21? EARTM TO MAR8

RL I48.40 LAL -.00 LOL 164.?7 VL 32.309 GAL "6,30 AZL 83.6? HCA 193.24 8NA t78.08 [CC .19874 INC 6.3295 VI 30.024

RP 208,09 LAP -l,48LOP 33?,93 YP 23,039 GAP 6,18 AZP 98,16 TAL 320,95 TAP 153,40 RCA 142,69 APO 213,47 V2 28,340

RC 89.594 GL 58.?2 GP -36.41EAL 134.34 2AP 109.23 [Y8 193.83 ZAE 137.07 IT[ 22?.06 ZAC 66.05 ETC 2T|.68 LVI 24.27

PLAN£TOC[NTRIC CON|C

C3 31,985 VHL 5,656 OLA 21,85 RAL 309,60 RAO 164?,8 VEL 12,525 PTH 7,25 VHP 4,992 OPA -58,99 RAP 503.93 ECC 1,5264

LNCH AZMTH LNCH TIME L-! TIME ZNJ LAY IHJ LONG INJ RY AGE INJ AZNTH |NJ TIN[ POCST TIN |NJ 2 LAT |NJ 2 LONG

50.0D |5 37 44 3693.90 -47.53 946.58 200,18 88.55 18 59 IT 2693.9 -42.53 ll2.b5

80.OD 15 50 32 3689,79 -40.02 142,90 199.55 84,79 18 51 31 2659,8 -37,75 ll2.OD

70,08 |6 ID 50 5600,00 -33,23 137,0G 198,54 89,61 17 10 50 2600,0 -33,25 108,32

80.00 16 48 57 3486,75 -26.01 127.45 197,52 79,20 17 45 3 2480.8 "29.?0 SOU,iS

90.00 t? 52 56 3E?$,?t. -23,90 111.33 997,05 ?8,23 18 4? 29 2275,? -28,26 84,5?

100.00 19 29 48 2981.22 -23.01 88.82 197.52 ?9.20 20 19 |0 1981.2 -29.70 61.52

lto.DD 21 10 IS 2946.82 -33,23 83.97 1go.s4 89,89 21 54 23 1_40.8 -_3.25 _?.23

DIFFERENTIAL CO_RECYtON8 NIO-COUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .35?0 TRA -.4537 TC3 -,5330 BAD .4638 SOT 859.9 3r*R 6369.2 803 950.G ST 19.6 82 105.9 6S 108.$

ROE 1.?561 flRA 3.7832 8C3 *.9441 FAU ,10210 RRT -.1851 RflF ,6987 RTF -._v80 CRY .5482 CRI ",9993 C|| ",$1?9

FOE 4.0482 FRA 8,2659 FCS-2,Y635 |3P ?578 8GB 484t.4 825 ".0238 RI3 ,8986. LtA 155.2 NSA 15,? 63A .4

609 1,7640 ERA 3.?S67 8C5 t,0842 rGP 1e77 881 457|,! 882 844.6 THA 92.0? ELI 108.5 EL2 18,3 ALF 84,20

LAUNCH DATE MAR I 1971 FLIGHT TIN( It4,00 ARRIVAL DATE OCT 18 19YI

HELIOCENTRIC CONIC

RL 148.40 LAL ".00

RP 208.16 LAP "t.42

RC 91,337 GL 38,?4

PLANETOCENTRI¢ C_t¢

¢3 29.884 VNL 5.446

LNCH AZNTH LtICH TI_E

SO,Q0 15 53 32

GO.DO 16 10 30

70,00 18 3? l

8O.OO 17 20 10

GO.DO 10 29 88

1DO.D0 20 3 2

110.00 El 36 52

OIITANCE 980.358 EARTH TO MAEI

LOL 184,?? VL 32,290 GAL -G,50 AZL 84.51 NCA 184,49 IRA I77,92 [CC .19805 ZNC S,8883 VI 30.024

LOP 359_99 YP 23.004 GAP 5,92 AZP 95.51 TAL 320.06 TAP 154.54 RCA 942o08 APO 293.15 VE 22,325

GP -34,5? ZAL |3?,01 ZAP |08,|5 ET8 191,89 ZA[ 137,$0 ETE 224,04 ZAC 67,99 ET¢ 2?1.49 LV! 22.81

OLA 18.|3 RAL 390.42 RAO 6(146.5 VEL 92,251 PTH ?.18 VHP 4.700 DPA -57.35 RAP 302.07 [CC |.4882

L-t TINE |NJ LAY |HJ LONG INJ RT A3C |NJ AZNTH INJ TINE PO C3T TIM INJ 2 LAT tNJ 2 LONG

3615.48 -47,41 138.89 196,02 94.53 16 53 4G 2613.5 -40.14 908.62

338?,42 -40,30 133,07 196,42 gO,tO t? 90 t? 2307,4 -55,95 104,80

3490,t0 -34,00 128,50 198,19 83,56 t? 35 16 2490,1 -31.88 t00,05

3358.0? -29.31 117.89 195.74 84.06 18 16 5 2353.t -28.81 90.48

3129,?S -2?.49 101,10 t95.50 83.10 19 22 8 2129.8 -27.61 74.10

2829,$4 "29,31 ?9,26 195,74 84,06 20 SO 92 1829,S -26,81 51,85

2536.92 -34.00 S?,4G t96,tg 86,56 22 98 49 1536.9 -31,86 28,9?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 846.5 SGR 4424.6 8G3 9082.t GT 20.5 82 104.0 SS 192,6

RRT ,0428 RRF ,9986 RTF ,0589 CRT 16711CR3 -,9989 CST -,6367

808 4504,8 R23 ",0937 Rt3 ,9996 LSA 153,8 MGA IS,9 8SA ,4

$81 4424,7 802 845,? THA 99.51 ELI |04,9 EL2 IS,t ALF 82,29

DIFFERENTIAL CORRECTION8

TD[ .3798 TRA ".E?96 TC3 ".6226 BAU .4518

RDE 1.6238 RRA 3,9486 RC3 -,9330 FAU ,90842

FOE 4,1998 FRAID,0748 FC3-3,9641 83P 7623

BOG t,6698 BRA 3,8596 B¢3 1,9384 F3P 9986



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) .

LAUNCH DATE MAR 6 19?1

HELIO¢EHTRIC C_lC

flL 148.40 LAL _,00

RP 208.32 LAP "1,39

RC 93.190 GL 33.05

PLANETO¢ENTRI¢ CONIC

C3 2?.SO3 VNL 5.282

LNCN AZNTH LNCHTINE

30.00 16 ? 18

60.00 16 28 15

T0.00 16 59 4

8D.00 17 4? 1

90.00 18 59 16

100.00 20 29 53

110.00 21 58 30

FLIGHT TIME 226.00 ARRIVAL DATE OCT 18 1311

D|STANCE 594,$00 EARTH TO MARS

LOL 164.?? VL 3_.280 GAL -6,30 AZL 94.85 HCA |95.73 3NA 1FT.?? ECC .19747 INCS. lSDT Vl 30.024

LOP ,44 VP 22.D69 GAP 5.66 AZP 94,96 TAL 319.95 TAP 135.66 RCA |42,66 APO 212.87 V2 2G.304

GP-32.92 ZAL 139,93 ZAPI06.9O ET3 190,26 ZAE 137.61 EYE 221o00 ZAC 09,59 (TC 271.29 LYI 21.54

OLA :6,31 RAL 311,13 RAD R646.2 VEL 18,1S9 PTH ?.12 VHP 4,524 DPA -59.69 RAP 300.28 [CC t,4598

L-! TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3543.80 -46.93 132.18 192.35 99.60 17 "6 22 2543.8 -3T.T9 101.82

3418.06 -tO,OR 129.33 193.72 94,66 17 26 23 2488.1 -33.86 99.10

3397,34 -34,14 121.34 194.0T 90,84 1? 55 41 2397.3 -30.24 93.31

324?.05 -29.81 109,g1 19¢.03 88.23 16 41 8 2247,0 -27.51 62.72

3013.86 -29,16 92.69 193,96 87.26 19 49 30 2013.9 -26.49 65.82

2721.92 -29.81 71,2T 194.03 08.23 21 15 15 1721,5 -27.51 44.09

2444.16 -34.14 50.26 194.0T 90.84 22 39 14 1444.2 -30.24 22,23

DIFFERENTIAL CORRECTIONS

TOt .4092 TRA -.0374 TC3 -,7147 DAU ,4446

ROE 1.5163 RRA 3.385? RC3 -,9544 FAU .|1424

FDE 4.3198 FRAIO.OZOT FC3-3.5446 DSP 7393

ROE 1.5725 DRA 3.3871 6C3 1.1923 FSP 202?

MID-COUR8E EXECUTION ACCURACY O_BXT DETERMINATION ACCURACY

6GT 962.7 6GR 4266.1 603 11TG.9 6T 22.3 3R 100.4 33 116.3

RRT .2831 RRF .9984 RTF .2961 CRT .7754 CRS -.9g85 CST -.73g3

SGB 4376.1 R23 -.0022 R13 .9965 LSA 154.5 NSA 15.1 33A .5

601 4293.7 SG2 843.1 ?HA 66.53 EL1 101.9 EL2 13.9 ALF 80.05

LAUNCH DATE MAR 6 1971 FLIGHT TIN£ 228.00 ARRIVAL DATE OCT 20 1g71

HELIOCENTRIC CC_IC DISTANCE 568.651 EARTH TO MARS

RL 148.40 LAL -.00 LC_. 164.?? VL 32.272 GAL "6.30 AZL 65.31 H¢A 196.97 8HA 177,63 ECC .19699 INC 4.6906 Vt 30.024

RP 208.49 LAP -1.37 LOP 1.68 VP 22.934 GAP 5,41 AZP 94.49 TAL 319.83 TAP 156.80 RCA 142.64 APO 212.63 V2 26.284

RC 95.074 GL 30.60 GP -31.41 ZAL 140.64 ZAP 105,47 £T8 168.64 ZAE 137.44 ETE 217.9g ZAC 71.12 ETC 271.08 LV1 20.44

PLANETOCENTRIC CONIC

C3 26,54? VHL 5,152 DLA 13.95 RAL 311.79 RAD 6645.6 VEL 12.104 PTH 7.06 VHP 4.3?6 DPA "54.56 RAP 298.55 ECC 1.4369

LNCH AZNTH LNCH TINS L-I TIME INJ LAT INJ LONG IHJ RT ARC INJ AZNTH INJ TINS PO C6T TIN INJ 2 LAY INJ 2 LONG

80.00 16 19 28 3482.94 -45.98 126.35 189.72 103.87 17 1? 31 24d2.9 -35.55 97.52

60.00 16 43 27 3419.11 -39.93 122.59 191.46 98.55 1? 40 26 2419.1 -31.g0 94.31

?0.00 17 17 57 33i7,59 -33.89 115.13 192.26 94.50 18 13 14 2317.6 -28.54 8?.72

80.00 18 9 37 3155.67 -29.81 103.12 192.53 91.60 1g 2 13 2155.7 -26.04 ?6.33

90.00 19 23 39 2916.76 -26.2? 85.60 192.57 90.81 20 12 15 1916.8 -25.09 sg.04

100.00 20 32 29 2630.14 -29.81 64.46 192.53 91.80 21 36 19 1630.1 -26.04 37.69

110.00 22 17 23 2364,41 -33.89 44.05 192.26 94.50 22 56 47 1364.4 -28.54 /6.64

DIFFERENTIAL CORRECTIONS MIO-C_/RSE EXECUTION ACcuRAcY ORBIT DETERNINATION ACCURACY

TOE .4432 TRA .0910 TC3 -.8092 8AU .4426 SGT 974,2 3GR 4|51.6 SG3 1264.G ST 24,? 8R 97,0 S8 119.S

ROE !.4295 RflA 3.2364 RC3 -.9496 FAU .11961 RRT ,4910 RRF .9982 RTF .5019 CRT .8535 CRS -,99?9 C3T -.9179

FOE 4.4340 FRAIl.SO3? FC3-3.9006 8SP 7163 SGB 4264.5 R23 .0107 R13 .9982 LRA 153.2 NSA 14.4 SSA .6

606 1.4966 BRA 3.2377 6C3 1,2476 FSP 2186 801 4160.4 802 642.8 THA 63.15 EL1 9g.3 EL2 [2.6 ALF ?7.53

LAUNCH DATE MAR 6 1971 FLIGHT TIME 230,00 ARRIVAL DATE OCT 22 1971

HELIOCENTRIC CONIC

RL 148.40 LAL -.00

RP 209.9? LAP -1.34

RC 96.988 GL 28.36

PLANETOCENTRIC CONIC

C3 25.49! VHL 3.048

LNCH AZMTH LNCN T|N[

30.00 16 30 21

• 0.00 16 59 $S

?0.00 I? 34 _g

80.00 18 29 10

90.00 19 44 34

100.00 21 12 1

110.00 22 33 53

DIFFERENTIAL CORRECTIONS

TOE .4814 TR4 ,ERRS TC3 -.R043 BAU .444T

ROE 1.$547 RRA 3.0984 RE3 ".9408 FAU .124G2

FOE 4.3332 FRAIE. 1673 FC3-4.2325 69P 6996

DOE 1.4378 SRA 3.1113 6E3 1.3049 FIP 2332

DISTANCE 572.809 EARTH TO MAR8

LOL 164.?? VL 32._64 GAL -6.)1AZL 85.71HCA 196.21 9NA 177.32 ECC .19660 INC 4.2962 Vl 30.024

LOP ?.93 VP 22.900 GAP 5.17 AZP 94.08 TAL 319.T0 TAP 157.91R¢A 142.62 APO 212.41 V2 2_.264

GP -30.03 ZAL I42,16 ZAP /03.90 ETS 187,13 ZAE 137.03 ETE 213.06 ZAC 72,$2 _TC 2T0.83 LVI 19.47

DLA 11.82 RAL 312.41 RAD 6643.2 V[L 12.061 P?N ?.04 VHP 4°231 OPA -33,36 RAP 296.8? ECC 1,4195

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME POEST TIN |NJ 2 LAT INJ _ LONG

3429,42 -43.00 121.77 187.44 107.44 17 2? 30 2429.4 -33,43 94.12

3338.6T -38.91 117.59 189.61 101.85 1T 52 54 2358,Y -30.02 90.30

3248.15 -33.39 109.77 190.74 97.63 19 28 3? 2249.2 -28.87 83.02

30?6.86 -29.50 97.28 lgl.26 94.85 lg 20 26 2076,9 -24.33 70.96

2833.49 -28.04 ?9.52 191.39 93.85 20 31 4? 1833.5 -23.84 53.3?

2531.33 -29.30 58.65 191.26 g4.85 21 54 33 1551,3 -24.33 3_.33

2294.97 -33.39 36.4R 190.78 97,63 23 12 10 1295.0 -26.87 11.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1114.5 SGR 4021.2 303 1343,3 ST 27.8 9R 93,9 93 12Z.e

RRT .1481RRF .V8?9 RTF ._JAS CRY .807/ CRS -,997Z CRT ".873V

806 4IT2.9 R23 .0248 RI3 ,R977 LSA I56.0 MS4 13,e SSA .8

801 4060.1SG2 836.8 TNA ?9,40 ELI 97.3 EL2 11.3 ALF 74.?4

LAUNCH OAT[ MAR 6 1371 FLIGHT TIME 232,00 ARRIVAL OATS OCT 24 19Y|

HELIOCENTRIC CCqlC

RL 146.40 LAL -,00

MP 208.85 LAP "1.31

RE 98.92S GL 2i,33

PLANETOCENTRI¢ CONIC

C3 24.615 VHL 4.033

LNCH AZMTH LNCH TIME

80.00 16 40 S

90,D0 1? i O

?0.00 I? 49 11

80.00 16 46 22

90.00 20 2 $4

100.00 21 29 13

llO.O0 22 48 3?

DIFF(RENTIAL CORRECTIONS

TO_ .$233 TRA .4842 TC3-1.0009 DAU .4499

ROE 1.2910 RRA 2.9692 RC3 ".92?2 FAU .12919

FOG 4.6244 FRAIZ.RD1R FC3-4.3343 63P 6836

BDE 1.3931 ERA 3.0085 BC3 1.3644 FSP 2464

DISTANCE S?6,DT! EARTH TO MARS

LOL 164.?Y VL 3|.EST GAL "6.32 AZL 66.06 HCA 199.45 8N4 171.41 [CC .19631 INC 3.9430 Vl 30.024

LOP 4.1T VP 22.860 GAP 4.92 AZP R3.?Z TAL 3|R.$6 TAP lSg.O0 RCA 142.53 APO 212,24 v2 23.243

GP -26,?6 ZAL 143,52 ZA@ |02,23 ETS IS5,72 ZAE 133,40 ST( _12,24 ZAC T3,92 ETC 270.$3 LVI 18.62

DLA 9,6? RAL 313.00 MAD 6644,9 VEL |2.02? FTH T,02 VN_ 4,146 OPA- 52,23 RAP 299.22 EC¢ 1.4039

L-I TINE INJ LAT INJ LONG |NJ RT AGC INJ AZNTH INJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

_382,07 -43,95 117.69 i85.62 110,43 17 36 3i 2382.1 -31.32 91.26

3305.30 -3?.97 113.29 188.13 104.66 16 4 5 2305.3 -28.23 86.88

3167.09 -32,?4 t05,13 139.54 100.31 19 42 16 _187. I -23.25 79.01

3007.9T -28.99 g2.22 1g0.23 9?.46 lg 36 30 2008.0 -23,04 66.39

2760.99 -2?.60 ?4,26 190,42 96.44 20 48 55 1761.0 "22.20 49.$4

2482,43 -26.99 53.5g [90,23 g?.46 22 10 36 1482.4 "23.04 2?.?6

2233.91 *32.?4 34.05 189.34 100.31 23 23 31 i233.9 -25.25 ?,93

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1294.1SGR 3893.1 $03 1418.8 ST 31.4 SR 90.9 $S 124.5

RRT .7916 RRF .99?6 RTF ,7569 CRT .g433 CR3 -.9964 CST -.9121

$06 4102.6 R23 .0398 R13 ,9969 L3A 136.8 N$A 13.4 $$A ._

SGI 4018.3 SG2 82?.0 THA ?S.34 ELI 95.? EL2 g.g ALF 71.75



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUkCN OAT[ NAR I 19?|

HELIOCENTRIC CCNIC

tL |Ai,40 LAL ",_

RP lOG,04 LAP "1,88

RC IOO,AGR GL 84,50

PLAMRTOCENTR|C CCNI¢

C3 84,018 VNL 4.9DE

LNCN AZMTH LNCN TIME

50.00 IS 49 5

IO.OO t? 99 5S

TO,DO II 8 83

e0.0O t9 t 45

90.00 80 19 |)

1DO.DO El 44 )5

llO.oO 8) ! SO

ELfiN? TIlE l)4,0O ARRIVAL DATE OCT 8t lt?l

OIITANC[ NI,137 [ARTN TO MARl

LC_ tlA,?T VL $|,lit IkL "l,$4 AlL iS,AS HCA |DO,if iMA STY,3l [C¢ ,S$IID IN(: $,i$58 Vt )O,OIi

LOP 1,4l VP 88,1)1 GAP 4,ll AZP 9),40 TM, $|1,4D TAP lig,Ot RCA 141,S5 APO 818,09 V8 86,88|

GP -!?,$9 ZAk 144.73 ZAP 100,4? ITS 184.4| ZA( 13|.5R [TE 809.5S ZAC ?5.08 8TC 8?D.)9 LVl I?.AG

OLA i,II RAL )|3,Sl RAD )U4,R VEL |l,O00 PTN 6,91 VHP 4,031 DPA -Sl,8) RAP 2R),68 ECC t,$V|)

L'| TINE INJ LAT |NJ LONG |NJ RT A$C INJ AZNTH |MJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

)))l,l? -48.89 114.20 |84,IS 118.95 17 44 4S 2)40.0 -89.?4 RR.))

$237.ll -3Y.09 tQ9.IT 181.95 lOT.D4 te 14 t4 225?._ -IG.GO i3.91

3138.97 -38.D! SOl.OR IlE.SI 108.60 I8 54 36 8133.0 -23.78 ?S.S6

2947.tS -88.3R 8T.Rt EGg.At g9.TO 1g 50 50 1g47,2 -21.$0 G2.45

• 8G97.0S "87.08 IS,e8 189.66 g8.O? 81 4 lO ldG?.O "80.?g 44.)R

842|.93 *8e.36 49.i8 |89.41 99.?D 22 84 56 1422.6 -81.sO 23.82

8|?|).TR ")8.01 )0.00 188.58 |02.90 83 38 |O ||?9.8 "8),72 4.4?

DIFFERENTIAL COqRECTIOlll , MID-COURSE EXECUTION ACCURACY ORBIT D_TERHINATZON ACCURACY

TOE .5686 TRA ,68?2 TC)-1,0974 IAU ,4583 6GT 1508,6 6DR 3765,S $G) 14R4.3 87 )5.4 8R 8),1 88 126,4

ROE 1.2347 RRA 8.8460 RC3 -.9186 FAU .|3361 RRT .8217 RRF .69T8 RTF .82?6 CRT ,96R3 CRS -,9954 CSY -.937?

FOE 4.GgGG t'RAt5.tGIg FC5-4.EtSt BGP GGgT 866 4054.3 R83 ,0550 RE3 .6959 LGA 157.5 M6A 1).O SSA .G

ODE 1.3S95 liRA 2.9276 6C3 1.4273 FGP 8578 6G1 3972.8 $68 811,8 THA ?I.O2 ELI 94.3 EL2 8.5 ALF 68.58

FL|GMT TIH[ 236.00

DISTANCE 585,304

LOt. 154,77 VL 32,246 GAL -6.36 AZL )6.64 HCA 201,98 8NA 17?,24 [CC .19598

L_ I 6.66 VP 22.796 GAP 4.44 AZP 93,12 TAL 319.23 TAP 161.15 RCA 142,50

GP -86.49 ZAL 145.83 ZAP 98.64 ETS 163.20 ZAE 134.59 ETE 207.0! ZAC 76.13

DLA 8.49 RAL 314.10 RAD 6644.4 VEL 11,979 PTH 6.98 VHP ),980 DPA -50.28

L-! TIN) INJ LAT IMJ LONG |HI RT AGC INJ AZNTN INJ TIN) POCST TIN

3302.40 -4|.83 II1.20 183.08 115.08 17 52 |9 2308.4

3215.57 -36.20 106.33 186.04 log. OR 18 23 30 2215.6

3084.72 -31.24 97.53 187.84 104.5? 19 S 48 2084.7

2893.0) -2?.69 83.94 188.?g 101.63 20 3 48 1893.0

8640.28 -86.38 65.65 189.08 lOO,5g 21 17 55 1640.)

2387.52 -27,69 45.)0 t88,79 101.63 22 37 54 1367.5

2131.S4 "31,24 26,45 187,84 104,57 23 49 21 _131.5

LAUNCH DATE NAR 6 1971

NELI¢_ENTRIC CCNIC

RL 148o40 LAL -.DO

RP 209.24 LAP -1.2)

MC t02.893 GL 22.80

PLANET_ENTRIC C_IC

C3 23.51) VHL 4.049

LNCH AZN?H LNCH TIME

5O.OD 16 5? 19

GO.0O l? 29 54

TO.D0 18 14 83

80.00 19 15 35

GO.DO 2O 33 $5

IO0.O0 81 58 27

tED.DO _3 13 49

ARRIVAL DATE OCT 28 19?1

EARTN TO MARS

INC 3._6|? V1 )0.024

APO 211.9? V2 28.198

ETC 270.16 LV! I?.IG

RA_ 292.05 £CC 1.3870

INJ 8 LAY IMJ 2 LONG

-28.11 86.?3

-25.07 61.42

-22.26 72.5S

-20.23 59.01

-19.45 40,?6

-20.23 2D.38

-28.26 1.4?

DIFFERENTIAL cCRRECTION3

TDE ._132 TRA .8908 TC3-1,8018 BAD .4586

ROE 1.1931RRA 2.7364 RC3 -.6818 FAU ,13386

FDE 4.7930 FRAI3,6?D6 FC)'S.DOI9 BSP 69?6

ROE |.3415 6RA 2,R??? 6C3 1.4897 Flip 87|6

LAUNCN DATE MAR 6 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1T33,2 SGR 3_4?.6 SG3 1545,3 ST )9.6 6R 65.? 66 129.9

RRT *R642 RRF .9967 RT_ .8708 CRT ,9818 CR$ -.9945 CST -.9556

8DE 4038,? RI) .0696 R13 ,9945 LEA 159,0 NSA 12.6 634 .9

86| 395?.9 968 603.7 THA 66.66 ELl 94.2 EL2 ?.O ALF 65.48

FLIGHT TIE 236.00 ARRIVAL DATE OCT )O IR?t

HELIOCENTRIC CCtiIC DI)TANCE 589,476 EARTH TO MARl

Rb 248.40 LAL -.OO LOL 164.77 VL 38,84| GAL -6.)8 AZL 66.)6 HCA 20).13 )NA l??.l? ECC .19594 1NC 3.|160 V! )0.084

NP 209.44 LAP -1.22 LOP 7.69 VP 82.?63 GAP 4.21AZP 92.6T TAL )tg.D6 TAP 168.21RCA 142.45 AFO 2_1.88 V2 _.t?4

RC 104.913 GL 21,23 _ -23.46 ZAL 146.68 2AP 96,75 [T$ 182.07 ZAE 133.47 [TE 204.63 ZAC 77.18 ETC 269,93 LVI 16.59

ffLANETOCENTRIC CONIC

C3 23.127 VNL 4.EOR DLA ).Ol RAL 314.68 RAD 4644._ TEL 11,963 PTH 6,96 VNP ).916 DPA -49,38 RAP 290.5) [CC 1.3806

LNCN AZNTM LNCN TIME L-I T|NE INJ LAY INJ LONG INJ RT A$C INJ AZNTN INJ TIME PO CIT TIN INJ 8 LAT INJ 8 LONG

50.00 IT 4 49 38¢,1.75 -40.85 I06.60 132.23 116.99 IT 59 18 8868,? "_6.62 84,9|

60.00 1? 39 4 31?7.63 -35.)1 103.50 135.34 I10,83 18 38 I 81??.) -23._6 79.8!

TO.DO 16 25 8t 3041.46 °)0.46 94.40 t67.80 106.26 19 16 2 8041.S -IO.g4 69.91

80.OO 19 28 I) 2444.60 "26.98 8O.Sl 188.33 103,30 80 1S )? 1844.) "16,94 Ss,9g

gO.DO 20 4? 17 856_.15 "25.69 68.09 183.65 102.25 81 )O 86 1569.3 -16.19 )?.57

lOO.OO 82 II 5 2319.07 -85.98 41.88 I88.33 103.30 82 49 44 1319,1 -18.94 17.36

IlO.OO 23 24 47 2088.29 -30,46 23,32 I87.28 106.26 83 99 36 1088.3 -20.94 )S0.83

DIFFERENTIAL CCRR(CTION8 MID-COUR5[ EXECUTION ACCURACY O_6IT DETERMINATION ACCURACY

TOE .6629 TRA |.029S TC3-1.2966 BAD ,4ill $GT 1978._ )GR )585.3 )63 |593.7 iT 44.2 8R 83._ IS 129,1

R0E I,tStTRRA t.6tl) RC3 -,ISGT FAU o130TT RRT .8352 RRF .DgE2 RTF ,_aO9 CRT .iDOl CRI -.9933 CIT *.ll?l

F0( 4,8599 FRAI4.068S FC3-5.1948 68P 6645 )DE 4042.4 R23 .0334 RE) .9929 LSA 160.0 M)A 12.3 IRA .9

6DE 1.3269 6RA 2.0471 6C3 1.5560 FSP 2616 )01 3965.7 SG8 763.6 TNA 62.14 EL! 64,1EL2 S,S ALF $8.18

LAUNCH DATE NAR6 1971 FLIGHT TIN) 940.00 ARRIVAL DATE NOV I 1971

HELIOCENTRIC CONIC

ML t4G,40 LAL -,OQLOL 164.?Y VL

RP 809.66 LAP -I.I9 LOP 9.13 VP

R¢ ID6.G56 GL 16.76 GP

PLANETOCENTflIC CONIC

C) 28.0)5 VHL 4,779 DLA

LNCH AZNTN LNCH TIN[ L'! TIME INJ LAT

50.00 17 It 49 3838.S| -39,89

60.00 17 47 31 3143,S1 "34.46

?0.00 18 35 26 )008.5) "89,66

60.00 lg )6 46 8601.00 -26._6

9Q.O0 20 59 )1 254).74 -24,R9

IOQ,O0 22 28 4D 88?5,4? -Z6,86

ltQ.O0 23 34 33 2049,3? -29.68

OlffF[RENTIAL CCIqRECTION8

TDE ,71)| TRA 1.3107 TC3-1,3647 |AU,4964

RDE 1.1|16 RRA 2,5166 RC$ -,R339 PAU ,14205

POE 4.8909 FRAt4,3693 FC3-5.3646 66P 6624

60E 1.3280 6RA 2.6376. BC3 1,6259 P8P 8884

D|)TANCE 363,i31 EARTN TO MAR8

38,2)6 tAL -6.4| A|L 6T, II HCA 204,)9 8NA ITT.tl ECC ,IRSG) INC 2.9943 VI 30,084

28.731 GAP 3.98 AZP 92,64 TAL 318,97 TAP 163,23 RCA 142.40 APO 8El,BE V8 86,150

-24.46 ZAL 147.76 ZAP 64.03 ET6 16_.03 ZAE 132.23 ETE 2D2,48 ZAC 78,16 ETC 269.69 LV! 16,06

3,65 RAL 613,|2 RAD 6i_14.| VEL 11.65| PTH 6.95 VNP 3.)62 DPA *48.S) RAP 239.D$ [CC I.)7S)

INJ LONG INJ RT A8C INJ AZNTH ZNJ TIME PO C)T TIN ZNJ 8 LAT INJ 8 LONG

ID6,33 |81.59 118,45 18 S 47 2238,S -85.26 )).)2

101.01 t84,83 112,34 18 39 54 2143,3 -82,)6 ?7,86

91,34 106.38 |07,?) l) 89 29 2Q02.6 -Ig.69 67.56

?T,47 166,01 t04,74 2D 86 2g 1601,0 -17.73 |3,)E

)8,92 106.37 |0).68 81 41 55 1543,? -1?,00 )4,?5

68,84 168,01 _04.74 23 D 35 1275.S -17,?) 14,69

20,36 t86,88 107,73 24 6 2 1049,4 -19.69 )36,50

M|O-COQREE EXECUT|ON ACCURACY _ltGIT DETERNINATION ACCURACY

)GT 2_34,8 IGR 3396.8 6G) 1638.9 ST 4g.o 8R 8D.6 86 1)0.?

RRT .9175 RRF .993? RTF .9229 CRT ,6953 CR$ -.9920 CST -,9756

86| 4068,2 R23 ,0651 R13 ,9914 L5A 160,? M8A 12,3 6SA 1.0

6G! 369?,4 662 ?53,6 THA 5?,6| EL1 g4,3 EL8 4.1 ALF 56.78



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCHDATE MAR S li?t

H[rLIQCENTR I C CONIC

RL 146.4Q LAL -.00

RP 209,87 LAP -|,16

RC 109.026 GL tO,iS

PLANETO¢ENTR / C SONIC

C3 22.625 VHL 4,7S?

LNEN AZMTM LNCN TIME

S0.00 17 18 20

SO.GO 17 SS 22

1'0.00 18 44 47

80.00 19 50 30

90.00 21 10 49

100.00 22 33 22

110.00 23 44 13

FLIGHT TIN( |4_.00 ARRIVAL DATE NOV 3 I671

DISTANCE 59?.827 EARTH TO MA88

LOL 164,17 VL |2,Z|4 GAL -6,44 AZL 81.31 HCA 20|.e| SNA I?T.O? [CC .|96|1 IHC 2.6930 VI 30.024

LOP 10,36 VP 82.698 GAP 3,75 AZP 92.43 TAL 318,67 TAP 164,26 RCA 142.34 APO 211.79 V2 26,124

GP -23.59 ZAL 149.53 ZAP 92,8? ITS 180.06 ZAE 130.89 ETE 200.36 ZAC ?9.09 ETC 269.4? LVI IS.ST

DLA 2.39 RAL 315.$1 MAD t644.0 V[L 11,942 PTM 6,95 VMP 3.919 DFA -47.72 RAP 287.62 ECC 1.3?29

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

3211.29 -38.99 104.35 191,13 119,78 19 1t 51 2211.3 -24.02 81.92

3112.?4 -33.64 98.81 184,47 113.64 18 4? 15 2112,7 -21,16 ?5.53

2967.41 -28.93 8g.18 186.62 109.00 19 34 14 1967.4 -18,54 65.51

2761.60 -25.53 74.76 197,82 106.00 20 36 32 1761.6 -16.61 $0.93

2502.44 -24.30 56.10 188.20 104.93 21 52 31 1502.4 -15.88 32.23

2236.07 "25.55 36,13 167.82 106.00 23 10 38 1236.1 -16.61 12.30

2014.23 -28.93 18.10 186,62 109.00 24 17 48 1014.2 -18,S4 354.43

DIFFERENTIAL C¢RRECT[ON$

TOE .7682 TRA 1.5228 TC3-1.4913 BAU .5129

ROE 1.0792 RRA 2.4143 RE3 -.8072 FAD .14399

FOE 4,9323 FRA14.6796 FC3-3.5099 BSP 6692

BO£ 1.3247 BRA 2,8544 8C3 1.6957 FSP 2957

LAUNCH DATE MAR 6 1971

MID-COURSE EXECUTION ACCURACY ORBIT OET[RNINATION ACCURACT

SOT 24g7.9 SGR 3279.0 SO3 1675.1 8T 53,9 68 78,3 GS 131.5

RRT .9323 RRF .9930 RTF ,9379 CRT ,9982 CR9 -.DOGS CST -.9814

808 4122.1 823 .1045 813 .9899 LSA 161.8 HSA 12.2 S64 1.0

SO1 4056.9 $02 730,2 THA 53.23 EL1 95.0 EL2 2.7 ALF 55.49

FLIGHT TZ_ 244.00 ARRIVAL DATE NOV 3 1971

HELIOCENTRIC CONIC OI3TANCE 602.003 EARTH TO MARS

RL 148,40 LAL -.DO LOL 164.77 VL 32.232 GAL "6.48 AZL 87.49 HCA 206.84 3HA 177,03 ECC .19631 |NC 2.3094 Vt 30.024

RP 21G.10 LAP -1.13 LOP 11,5g VP 22.664 GAP 3.52 AZP 92,24 TAL 318.46 TAP 165,30 RCA 142.28 APO 211.78 V2 26.098

RC 111.121 GL 17.20 GP -22.71 ZAL 149.28 ZAP 90,91 ET8 179.17 ZAE 129,47 ETE 198,46 ZAC T9.97 ETC 269.24 LVI 15.12

PLANETOCENTRIC CONIC

C3 22.484 VML 4.742 DLA 1.24 RAL 316.08 MAD 6643.9 V[L 11,936 PTH 6.94 VHP 3.784 OPA "46.95 RAP 286.23 £CC 1.3700

LNCH AZNTM LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT AOC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

5O.OG 17 24 28 3186.74 -38.15 102.60 180.81 120.93 18 17 32 2186.7 -22.69 80.66

60.00 18 2 42 " 3084.93 -32.67 96,86 184.24 1t4.77 18 54 7 2084.9 -20.06 74.00

70.00 19 53 29 2935.58 -28.20 86.99 186,47 110.12 19 42 24 1935.6 -17.47 63.66

60.00 20 0 26 2725.89 "24.86 72.34 187.T3 107.09 20 43 52 1725.9 -15.56 48.69

DO.DO 21 21 18 2464.99 "23.82 53.36 168.14 106.02 22 2 23 I465.0 -14.64 29.97

100.00 22 43 18 2200.37 -24,86 33.71 187.73 107.09 23 19 59 1200.4 -15.56 10.17

110.00 23 52 55 1982.40 -28.20 15.91 186,47 110,12 24 25 57 982.4 -17.47 352.58

DJFFERENTIAL CCRR[CTION9 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8228 TRA 1.7360 TC3-1.5663 BAD .5309 SOT 2766.6 9GR 31§g.7 $03 1703.9 8T 58.9 6R 76.1 66 132,0

ROE 1.0502 RRA 2,3154 RE3 ".7794 FAD .14533 RRT ,9427 RRF .9942 RTF .9467 CRT ,9995 CR6 ",9889 C$T -.9656

FOE 4.9660 FR414.9104 FC3-5.5960 BSP 6785 SOB 4199.7 823 .1115 R13 .9885 LSA 162.9 NSA 12.2 SSA 1.1

BD[ 1.3341 BRA 2.8939 6C3 1.7661 FSP 3018 601 4140,3 SO2 704.3 THA 49.02 ELI g6.2 EL2 1,4 ALF 52.27

LAUNCH DATE MAR 6 lg71 FLISHT TIME 246.00 ARRIVAL DATE NOV T 1971

HELIOCENTRIC CC_IIC

RL 149.40 LAL -,90 LOL 164,77 VL 32.230 GAL

RP 210.33 LAP -1.10 LOP 12.62 VP 22.631 GAP

RC 113,239 GL 16.94

PLANETOCENTRIC CONIC

DISTANCE 606.181 EARTH TO MARS

-6.51 AZL 87.66 MCA 208.07 6MA I??.OO ECC .|9658 INC 2.3411 Vl 30,024

3,29 AZP 92.07 TAL 318.23 TAP 166.30 RCA 142,21 APO 211,60 V2 26.07!

GP -21.88 ZAL 149.97 ZAP 88.93 ET9 178.34 ZAE 127,98 ETE 196,71 ZAC 80.80 ETC 269.02 LVI 14.70

C3 82,403 VNL 4.733

LNCH AZMTH LNCH TIHE

50.00 17 30 9

90.00 18 9 33

79.00 19 1 36

8O.OO 20 6 42

90.00 21 31 4

100.00 22 52 34

110.00 O 4 59

OIFFERENTIAL

TOE .0789 TRA 1,9499

ROE 1.0238 RRA 2.2192

FOE 4.9892 FRA15,0916

SO_ 1.3492 9RA 2,9S4|

DLA .17 RAL 316.53 RAD 6643,9 VEL 11.933 PTH 6.94 VHP 3,75? SPA -46.21 RAP 264.90 [CC I.S697

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3164,57 -37,36 101.07 180.62 121,93 18 22 54 2164.6 -21.86 79.59

3059,75 -32,13 95.13 184.12 115,76 19 D 33 205g.7 -19.09 T2.63

2906.71 -27,51 85.03 186.43 111.09 19 50 3 1909.7 -16.48 62.00

2693.44 "24.19 70.16 |87,74 108,06 20 54 36 1693.4 -14.59 48.08

2430.93 -22.96 5|,29 188.16 106.98 22 11 35 1430.9 -13.88 2T.93

2187.91 -24.19 31,53 187.74 108.06 23 28 42 !167.9 -14,59 8.25

1953.52 -27.51 13.95 186,43 111,09 0 37 32 953.5 -18.48 350.92

C_RECTION6

TC3-1.6794 BAU .3502

RE3 -.7447 FAD .14621

FC3-5.850| 88P 6930

8C3 1.8371 FSF 3066

LAUHCM DATE MAR 6 19T1

MELIOCENTRIC CONIC

RL 148.40 LAL -.O0

RP 210.57 LAP -!,07

RC 115.380 GL 14.98

PLANETO¢ENTRIC CONIC

C3 22.376 VHL 4.?30

LNEM AZMTN LNCM TIME

30.00 17 35 33

60,OO 18 16 O

?O.O0 19 9 13

9O.OO 20 18 23

90.00 21 40 12

100.00 23 1 15

110.00 0 12 35

DIFFERENTIAL C(_[RECTION8

TOE .9358 TRA 2.1638 TC3-1,7698 BAD ,5706

RDE 1.0002 RRA 2.1260 RE3 -.7119 FAD .14653

FOE 5.0043 FRA15.2241 FC3-5.8693 63P 7116

BOE 1.369T BRA 3.0334 8C3 1,9076 FSP 3105

NID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3038.1SGR 3041.3 $03 1725.5 3T 63.9 88 T3.9 88 132,4

RRT ,9502 RRF .IS33 RTF ._vSY CAT .9997 Cfl9 -.9872 CST -._80Y

8G9 4298.8 823 .1158 R13 .98?4 L$A 164.1M$A 12,2 SSA 1,1

iS1 4245.0 $02 678.2 TMA 45.03 ELI g?.? ELI 1.2 ALF 49.14

FLIGHT TIME 248,00 ARRIVAL DATE NOV 9 1971

OIGTANCE 610.358 EARTH TO MARS

LOL 184.77 VL 38.229 GAL -6.56 AZL 87.81HCA 209.29 8MA 176.99 ECC .19693 INC 2,1861 Vl 30.024

LOP 24.04 VP 28,597 GAP 3.0? AZP g|.91 TAL 318,00 TAP 167.28 RCA 142.13 APO 211.84 v2 26.044

GP -21.09 ZAL 150.61ZAP 96.96 ST3 177.58 ZAE 126.44 ETE 193,10 ZAC 81,59 ETC 298.81 LYE 14.32

OLA -,82 RAL 316,98 RAG 6643,9 VEL 11.932 PTH 6,94 VHP 3,?3? OPA -45.49 RAP 283.63 ECC 1,3693

L-| TIME ZNJ LAT INJ LONG ]NJ RT AOC INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

3144.54 -36.63 99,71 t80.53 122,79 18 2? 58 2144.5 -20.g2 76.91

3036.93 -31.45 93,58 184,10 116,62 lg 6 37 2038.9 -18.14 71.41

2690.46 -26.65 93.27 186.47 111.94 19 57 13 1880.5 -IS,56 GO.S[

2663.98 -23,55 68.1g 187.83 108.g0 21 2 4? 1663.9 -13.69 45.15

23gg,$8 "22.33 4g.23 188,27 107.82 22 20 12 1399.g -12,98 26.10

2138,35 -23.55 29.56 167.93 I08,90 23 36 53 1138,4 -13,69 6,52

1927.28 -26,85 12.19 186.47 111.94 0 44 42 927.3 *15.58 349.43

MIO-COURGE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9ST 3310.4 8OR 2924.6 SO3 1740.1 ST 6g.D 6R 71.8 SS 132.5

RRT ,9885 RRF .9923 RTF ,9628 CRT .gggo CR$ -.g882 CST -.g91G

SOB 4417.2 823 .1178 813 .g865 LSA 165.3 NSA 12.4 S$A 1.2

SGI 4368,6 802 653.5 THA 41.30 EL1 99.6 EL2 2.2 ALF 46,13



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCH DATE MAR 8 I191 PLISHT Ti_[ ||D.DO ARRIVAL OAT[ NOV I1 I191

HELIOCENTRIC CON!¢ OIITAN¢E $14.53| EARTH TO MAR8

RL 148.40 hAL -,DO bO_ 1t4.7? VL 32,ITS GAL -t,iO AZb ST,Re HCA 2lO,ll iNA t78,81 [¢C ,|$735 INC 2,042? Vl SO.DE4

RP E|D,6E LAP -1.04 bOP IS,96 YP 82.S14 GAP 2,8S AZP 91.96 TAL 3|?,?I TAP 1t8,97 RCA 149,DS APO 911.1D V9 _6.813

R¢ I19.343 _t. tS.tS GP -DO.S4 ZAL tSt.SQ ZA9 IS.gO ET8 tT$.68 ZAE 224.81 ETE 193,89 ZAC 82.34 [T¢ 986,69 L¥I 13,61

PLANE¥OCENTRI¢ CONIC

C3 28.39G VHL 4,732 DLA "|.?4 RAL 3|?,42 RAD 8043,9 V[L 11.935 PTH S,94 YHP 3,?94 DPA -44,8D RAP 908,42 ECC I,3SSl

bNCH AZMTH LHCH 11_ L-| T|k_ INJ bAT IHJ LOHG INJ RT ARC |NJ AZMTM ]NJ ?|HE PO CRT T%M IHJ 9 LAY INJ 2 LONG

SO.OO l? 40 39 3|23,44 -35,95 96.5| 120,53 193,55 18 59 45 9199.4 -SO.DR 97.94

IO.O0 18 82 3 3018.94 -30,51 99,20 194.16 11?,38 19 19 91 2016,8 "1T.99 90.31

70.00 19 18 23 8658,55 -88,94 81.69 I86.59 |12,68 90 S 59 18_6,6 -14,?4 S9.17

69,00 EQ ES 39 9656.92 *29,95 I_S.42 12T.99 109,64 21 tO 29 1688.9 "|2,66 43,S8

90.00 21 48 4? 2371,54 "2|*79 47,37 1t8,44 I08,56 29 98 IS 1371,3 "12.|3 24,43

100,00 83 9 94 211|.40 "22,65 97.79 187,89 106,94 93 44 35 !111,4 "12,36 4.9S

110.00 D It 45 1903.41 -26.84 10,81 186,59 112,63 D $1 28 903.4 -14,94 346,08

D|F'FERENTIAb C¢RRECTION8 HID'COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

TOE .9940 TRA 2,3?74 TC3-1,85?6 BAU .5923 8GT 3588.3 S_ 8602.4 SG3 |74?,9 ST 74.1 SR 69.8 SS 132.4

ROE .9785 RRA 8,0351RC3 -.6?9| FAU .14649 RE? .9593 RRF .gg|8 RTr .96T5 CRT .99?7 CRS -.gBs! CST -.9927

FOE 5.oOgs FRAtS,3071FCS-3.8_t9 ESP ?332 888 4852.5 623 ,1196 613 ,1859 LSA 166.6 MSA 12.5 SSA t.2

DOE 1.3948 DRA 3.1294 8C3 1.9781FSP 3130 $81 4508.7 $82 830.5 THA 39.82 ELI ID1.S EL8 $.S ALF 43.26

bAUH0t DATE MAR $ 1971 FLIf#IT TTIAE 282.D0 ARR|VAL DATE NOV 13 1g71

HEL|OCENTR|¢ CCWIC

RL 148,40 LAL -.DO

RP 211,09 LAP -1.00

RC 119.934 GL 13.01

PLANETOCENTRZC CONIC

C$ 22*468 VHt. 4.739

LNCH AZ_TH LNCH T|H[

SO.D0 1? 45 $0

60.00 18 27 SO

70.00 19 25 8

80.Oa 2Q $4 13

90*80 21 56 52

lO0.O0 23 1? 5

110.00 0 26 $0

D|FFERENTIAL CCRRECTION8

TD[ 1.0329TRA 2.5901 TC3-t,9428 BAU ,6148

MDE .9884 ERA 1.9466 2C3 -.648S FAU .14602

FDE 9.0028 FRA15,344? FC305,6888 BSP 75?3

BD£ 1.423? BRA S,2401 BC3 2.0478 FSP 3141

DISTANCE 818,911 EARTH TO MARS

LOL IS4.?? VL 32,229 GAL -6.65 AZL 8B.09 HCA 211.72 8NA |?8.N ECC .19784 INC 1.9095 Vl SO.D24

LOP 16.48 VP 22,531 GAP 2,63 AZP 91,62 TAL 317.50 TAP 189,23 RCA 141,98 APO 811,g9 V2 25.966

GP -19.62 ZAL |51,?5 ZAP 83.06 ETS 196,23 ZA( 123.28 ST[ 192.27 ZAC 83.06 ETC 268.40 LV| 13.62

OLA -2.SO RAb 317.85 RAD 8643,9 VEL 11.935 PTH 8.g4 VHP 3.717 OPA -44.13 RAP 281.27 EC¢ 1.3QgS

L-| TIME INJ LAT INJ LONG INJ RT ASS INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT |NJ 2 LONG

3110.09 -35,33 97.44 180.61 124.21 18 37 20 2110.1 -19.29 76.96

2997.48 "30.21 90.9? 184.28 118.05 19 17 48 1997.5 -16.52 69.33

2834,85 -25.68 80.87 186.79 113,36 20 10 23 1834.g -I$,99 37°95

2612.31 "22,38 $4.82 188.20 110,30 21 17 45 1612.3 -12.09 42.16

2345,68 -2|.15 45.69 188.68 109,22 22 35 57 |345.6 -11.38 22.92

2086.76 "22,38 96.19 166.80 110.30 23 51 51 1086.$ -12.09 3.53

1881,67 -23.66 9.18 18_.97 113,36 O 57 52 831,7 -13.99 346.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 3851.8 SGR 2898.0 SG3 1949.3 ST ?9,2 $R 67.9 $$ 132.1

RRT .96|S RRF .9898 RTF .9711 CRT .9959 CRS -.9807 CST -.9941

SGB 4701.6 623 .1156 613 .9855 LSA 167.8 HSA 12.7 8SA 1.2

SG! 4661.9 SG2 609.6 THA 34.62 ELI 104,2 EL2 4,7 ALF 40.56

LAUNCH DATE NAR 6 1971 FLIGHT TINE 254.00 ARRIVAL DATE NOV 15 1971

DISTANCE 622.88T

-S.71 AZL 86.21 NCA 212,94 SNA

2,4! AZP 91.50 TAL 3/7.24 TAP

El,IS ET$ 175.64 ZA[ 121.64 ETE

EARTH TO MAD6

176,99 [CC .19840 IRC 1.7657 V| 30.024

ITO.|) REA 141.87 APO 212.10 V2 25.957

|91,03 ZAC 83.74 ETC 266.22 LVI 13.30

HEL10CEHTR|C CONIC

RL 146.40 LAL -.00 LOL 164.77 VL _9.289 GAL

RP 211.33 LAP -,97 LOP 17.69 VP 82.497 GAP

R¢ 121.945 GL 12,12 GP -18.98 ZAL 158.27 ZAP

PLAN£TCH_ENTRIC CON1C

C3 22.563 VHL 4.75_DLA -5.40 EAL 518.2? RAP $644,0 V[L 11.940 PTH G.94 VHP 5.915 DPA -43,46 RAP 880.19 ECC 1.3713

LMCH AZNTH LNCM ?1ME L-I TIHE INJ LAT INJ LONG INJ RT ARC INJ AZRTH INJ TIN| PO CST TIM INJ 2 LAT INJ _ LONG

SO.OD 17 50 6 3095.34 -34.T6 96.49 180.75 124.88 18 41 41 2095.3 -18.53 T$,26

60.00 t6 33 17 2980.47 -29.86 89,86 184.47 118.63 19 22 ST 1980.5 -15.82 68.44

?O,OD 16 29 32 2815.07 -25.1_ 78,93 189.0D !13.94 20 16 21 1815.1 -13.26 56.6t

80.00 20 41 28 2569.83 -21.34 63,3? 138.48 12Q.88 21 24 38 1589.8 -!1.31 40,87

90.00 22 4 SO 2321.94 -20,61 44.16 1so.g6 tOg.SO 22 43 12 1321,9 -tO.ST 21,34

IOO.OD 23 24 80 2964.30 -21.84 84,73 138.43 110.68 23 38 44 1064.3 -11.38 2._4

liD.DO D 32 54 ]861.89 -25.!2 7,98 187,0D 113,94 I 3 56 861.9 -13.26 345,77

DIFFEREMT|AL CORRECTION8 HID'COURSE EXECUTION ACCURACY ORDIT DETERNINAT|ON ACCURACY

TOE J.llSO TRA 2,8024 TC3-2.0233 |AU .i37? SGT 4118.? )DR 85|5,3 $63 1145,0 ST 84.2 8R s6.g 86 131,1

ROE .64D? RRA 1.8611RC3 -,6130 FAU ,I4498 ART ,9633 RRF ,6683 RTF ,_,40 CRY .Vg$8 CR8 ",9T82 CST -.llSl

FOE 4.992S VEALS.342? FC3-5,5821 88P 7853 $83 4862.8 R23 ,|122 R13 ,5855 LS4 169.1 MS4 13._ 8BA !.2

902 1.45T$ 8RA 3.3641EC3 2.114| FSP 3|4? SG[ 482_,T SG2 551,9 THA 31,68 ELI 106,8 EL2 5,9 ALl 38.04

LAUNCH DATE MAR 6 1871 FLIGHT TIME 25$,00 ARRIVAL DATE NOV |? tiT|

HELIOCENTRIC CONIC

RL 146.40 LAL -,DO

RP 811.60 LAP -,94

6C 1_4,t?? f_. 11,29

PLANETOCENTflI¢ CONIC

C) 22,793 VHL 4.?65

LNCN AZHTH LNCH TIME

SO.OO t? 54 29

90.00 16 3S 29

7O,o0 19 33 36

90.00 EO 4S 21

90.00 28 11 48

lOO.O0 23 31 12

|10.00 OSS 56

DIFPEREHTIAL CCRRECTION$

TOE 1.1936 TRA 3,0|35 TCS-2.10DB |AU .6814

ROE *9243 RRA 1.???9 RC_ -.5804 FAD .|436|

FOE 4.9?E$ FRAIS,3QIt _C$-5,4781 BSP 6|47

602 1.4936 BRA 3.4868 8C3 2.1?9_ FSP 3|4|

OISTANC[ $29.060 EARTH TO MARS

LOL 114,97 VL 32,230 SAL -6,/6 AZL $3.53 HCA 2|4.15 |RA I??.DD ECC .|gg02 INC |.AIDS VI 30,824

LOP 16,9| VP 92,454 GAP 2,19 AZP 91,53 TAL 316.99 TAP |?|,11RCA 14t,77 APO 212.23 V2 25,928

rip -|S,IT ZAL tS2,98 ZAF 79.24 ETS 1TS,_Q ZAE 120,01 [TE 189,S0 ZAC 6&.40 ET¢ 268,94 LV| _2,66

DLA -4,14 RAL 3|6,$9 RAD 6644,0 VEL I|.$45 PTH 8,95 VHP 3.719 DPA -48.66 RAP 279,13 [C¢ 1,3736

L-I TIME INJ LAT INJ LON_ INJ RT ARC 1NJ AZNTH 1NJ TIME PO ¢ST TIN 1NJ 2 LAT ]NJ 2 LONG

3082,03 -34,25 95,64 130.25 |25,30 18 45 51 2082,t -19,95 ?S,64

2965.07 -26.16 $8.86 184,72 112,15 19 2? 52 1965,| -15.18 6?,65

279?.0? "94.62 ??,$3 t87.29 |14,46 20 92 13 1797.| -12.62 55.66

2869.28 -91.33 52,05 tS$,SD ||1.40 21 31 10 |589.3 -10.72 39.69

2300.25 -20.1| 42.?7 189.30 110.3| 22 50 4 150D.3 -ID,D| 20.29

2843.?? -8|,33 23.42 |86,S0 1|1.40 24 S |6 |845,6 "10,92 1,06

1843.88 -24,69 $.?4 |ST,IS 1|4,46 1 9 42 343.g -12,62 344,?8

HIO-COUR$E [XECUT|ON ACCURACY ORBIT DETERMINATZON ACCURACY

8GT 4351.6 $GR 24??,| $83 1755.! 8T 89.2 SR 64.9 88 |30.S

RRT ,$64! RRF .9865 RTF .9?65 CRT .sgos CRS -,STS4 CST -,S959

$_1 5033,3 RE3 _1098 R13 ,9359 LSA 170.4 HSA 13.2 S6A 1.2

88! 5000,2 $62 5?6.7 THA 29,01 EL1 I89.? EL2 ?.0 4LP 38,6T

5



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, i971)

bAUN¢N DATE MAR 8 1971

HELIOCENTRIC CI:NI¢

RL 148.40 bAh ",00

RP 111,87 LAP "*t0

R¢ 126.43t _ IDiSO

PLANETOCENTRIC ¢C_!¢

¢3 22.9?? VHb 4.T83

LNCH AZMTH LNEH TIN_

50.90 17 58 39

6D.OD 19 43 23

70.09 19 41 21

80.O0 20 54 52

90.00 22 18 34

100.00 23 3? 44

110.00 O 44 43

VLIG_T T|N_ 298,00 ARRIVAL DATE NOV 1| 19Tt

OI|TANCE t_!o23t EARTH TO MARl

38.838 GAb °8.82 AZb 88.44 HCA Z1S.3I IRA I77,0! (CC .19971 fNC 1.$613 ¥1 30.024

V2 26.088

LVI 12.99

bOL 164,77 VL

LOP 80°18 VP 22,430 GAP 1.98 AZP 81,27 TAb 316.98 TAP IT_,03 RCA 141,6? APO _1_.38

GP ofT.S3 ZAL 1§3.22 ZAP 77.38 ET| 174.60 ZAE 110.38 EYE I88.87 ZAC 85.02 ETC 28T.ST

OLA -4,89 RAL 319,10 RAO 6144.1 VEL 11.953 PTN 6,95 VNO 3.?29 DPA -42.25 RAP 278.83 ECC 1.3765

L-I TIME |NJ LAT ]NJ LONG |NJ RT ADC INJ AZNTH IMJ TIME PO CDT TIM |NJ 2 LAT INJ 2 LONG

3070.10 -33.77 94.90 181.20 125.75 18 49 49 2070.1 -17.37 75.09

295t.15 -28.89 8T.99 185.01 119.61 19 32 34 1951.1 -14.59 96.93

2780.?0 o24.13 78.78 187.62 114.92 20 27 42 1780.? o12,02 84.9?

2530,54 -20,89 60.86 189.16 111.86 21 3? 22 1559.5 -10.12 38.63

2280.A4 -19.63 41.31 189.67 110.77 22 56 35 1280.4 -9,4D 19.15

2025.01 -20186 22.22 189.16 111.86 24 11 29 1025.0 -10.12 360.00

192?,52 -24.15 5.?O 187.62 114.92 1 15 11 82?.5 -12.02 343.88

DIFFERENT IAL CCRRECTION8

TOE 1.2349 TRA 3.2233 T83*2.1?37 BAU .6857

ROE .9094 RRA 1.6973 RC3 -.5486 FAU .14197

FOE 4.9448 FRA15.Z241 FC3-8.3727 DSP 8455

BDE 1.5336 DRA 3.6428 6C3 2.2419 FSP 3124

LAUNCH DATE MAR 6 1971

HELIOCENTRIC CCNIC

RL 148.40 LAL -.DO

RP 212.14 LAP -.87

RC 128.706 GL 9.77

PLANETOCENTRIC CONIC

C3 83.083 VHL 4.804

MJD-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 4639.8 8GR 2371.8 SG3 172D,4 87 94.1 8R 62.5 85 130.1

RRT .9641 RRF .9845 RTF .9T82 CRT .9879 CR$ 0.9724 CST 0,9956

SGE 5210.9 R23 .I028 213 .9852 LDA 171.8 NSA 13.5 SSA 1.2

SG! 5180.2 SG2 364.3 THA 26.58 ELI 112.7 EL2 8.1 ALF 33.45

FLIGHT TI_ 26D.00 ARRIVAL DATE NOV 21 1971

DISTANCE 635.401 EARTH TO MARS

LOL 164.77 VL 32_234 GAL -6.89 AZL 88.54 HCA 216.56 9MA 177.03 ECC .2DG46 INC 1.4593 Vl 30.024

LOP 21.32 VP 22.397 GAP 1.76 AZP 91.17 TAL 316.38 TAP 172.94 RCA 141.56 APO 212.85 VZ 25.864

CoP -17.D3 ZAL /83.66 ZAP 75.55 ET$ 174.14 ZAE 116. ?6 £TE 167.93 ZAC 85.62 ETC 26?. 71 LVI 12.39

LNCH AZNTH LNCH TIME L-I T1HE INJ LAT

60.00 18 2 39 3089.40 -33.34

60.00 18 48 5 2938.59 -28.27

TO.DO 19 46 50 2768.84 -23.72

80.00 21 I 4 2833.44 -20.42

90.00 22 25 5 2262.3t -19.|9

100.00 23 43 55 2007.91 -20.42

110.00 O 50 12 1812,65 -23.72

DIFFERENTIAL CCRRECTION8

TOE 1.2973 TRA 3.4323 TC3-2.2419 BAU .7100

RDE .8961 RRA 1.6198 RE3 -,5|66 FAU .13978

FOE 4.9130 FRA15.I|97 FC3-5.24_4 BSP 8786

60E 1.5767 8RA 3.7953 BC3 2.3006 FSF 3104

hAUNCH DATE MAR 9 lg?l

HELIOCENTRIC CONIC

DLA -5.48 RAL 319,50 RAD 6644.2 VEL 11.961 PTH 6.96 VHP 3.742 DPA -41.67 RAP 277.35 ECC 1.3799

]NJ LONG INJ RT ADC INJ AZMTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

94.23 181.49 126.14 18 83 39 205g.4 -16.85 74.59

87.20 185.34 120.01 19 37 3 1938.6 -14.07 66.29

75.84 187.99 115.32 20 32 55 1765.8 -11.48 54.15

59.77 189.56 t12.28 21 43 17 1533.4 -g.57 37.66

40,38 190.08 111.18 23 2 48 1262.3 -8.84 16.11

21.14 189.56 112.26 24 17 23 1007.9 -9.57 359.03

4.76 187.99 115.32 1 20 25 812.7 -11.48 343.0?

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

8GT 4893.1 $GR 2270.3 SG3 1701.5 ST 99.0 SR 80.9 SS 129.2

RRT .9934 RRF .9822 RTF .9?gT CRT .9846 CRS -.9691 CST -.9971

8GD 53g4.1 R23 .0972 215 .9853 LSA 173.2 NSA 13.8 SSA 1,2

SG1 5365.5 SG2 355.0 THA 24.36 EL1 115.8 EL2 9.1 ALF 31.40

RL 148.40 LAL ".00

RP 212.43 LAP -.83

RC 13D.999 GL 9.07

PLANETOCENTR|C CONIC

C3 23.320 VHL 4,829

LNCH AZNTH LNCH TIRE

SO.DO 18 6 29

90.00 18 52 34

70.00 19 52 3

eo.oo 21 8 98

90.00 22 31 |7

100.00 23 49 49

110.00 O 88 25

FLIGHT TIE 262.00 ARRIVAL DATE NOV 23 1971

DISTANCE 839.568

LOL 184.77 VL 32.236 GAL -6.95 AZb 88.64 HCA 217.76 8MA

LOP 22,52 YP 22.363 GAP 1.55 AZP 91.08 TAL 316,08 TAP

GP -18.44 ZAL 154.07 ZAP 73.77 ET3 173.73 ZA[ !15.14 ETE

EARTH TO MARS

ITT.O9 DEC .20128 INC 1.3630 Vl 30.024

173.64 RCA 141.45 APO 212.7A V2 25.832

187.07 ZAC 86.19 ETC 297.57 LVI 12.10

DLA -6.D8 RAL 319,90 RAD 9644.3 VEL 11.971 PTH 6.97 VHP 3.?80 OPA -41.10 RAP 276.54 ECC 1.3838

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT lNJ 2 LONG

3049.84 -32.98 93.65 181.83 126.49 18 S? 19 2049.8 -18,39 ?4.IS

2927.28 -27.98 86.49 185.?! 120.37 19 41 21 1927.3 -13.59 85.71

2752.3? -23°33 ?5,OO 188.40 115.69 20 37 55 1752.4 -10.99 53.42

2517.85 -20.02 59.79 109.99 !12.63 21 48 55 1517.8 -9.D8 36.78

2245.77 -18.78 39.32 190.53 111,54 23 8 43 1245.8 -5.33 17,17

1992,32 -20.02 20,16 189.99 112,63 24 23 2 992.3 -9,08 358.15

1789.19 -23,33 3,91 188.40 !15.89 I 25 24 799.2 °10.99 342,34

DIFFERENTIAL CORRECTIONS

TOE 1.3598 TRA 3,S392 TC$-2.3073 8AU .7352

ROE .8839 RRA 1.5443 tiC3 -.48S8 FAU ,1_755

FOE 4.8?29 FRAI4.9815 FC3-5,108| 88P 9113

8DE 1.9218 ERA 3.9532 6C3 2.3580 FSP 3099

bAUHCH DATE MAR 8 1971

HELIOCENTRIC C_lC

RL 148,40 LAL -.DO

RP 212.72 LAP ".80

RC 133.318 GL 8.41

PLANETOEENTR1C CONIC

C3 23,597 VHL 4.85?

bNCH AZNTH LNCH TIHE

90.DO 18 10 9

80,00 18 86 I1

TO.DO 19 87 2

80.00 21 12 35

90.00 22 3? 12

tOO.OR 23 85 t?

110.00 1 0 24

DIFFERENTIAL CORRECTION8

TOE 1.4234 TRA 3,8453 TC3-2,36?0 BAU .7602

ROE .8732 RRA 1.4719 RE3 -.4389 FAU .13490

FOE 4.8299 FRA14.8233 FC3-4.9314 BSP 9456

ODE 1.6699 ERA 4.1174 BC3 2.4107 FSP 3033

RIO-COURSE EXECUTION ACCURACY ORBIT DET[RH|NATION ACCURACY

3GT 5140,4 3GR 2171.8 $83 1678.2 ST 103.7 32 59.3 38 180.1

RRT .8521RRF .8798 RTF ._08 CRY .9810 CNS -,_65T CSY -.gg76

502 3550.E R23 ,0915 Rt3 .9854 LSA 174.8 MSk 14.2 89A 1.3

55| 5553.3 852 547.9 THA 22,35 ELi 119.1 EL2 10,0 ALF 29.90

FLIGHT TIME 264.00

DI8TANCE 643.732

LQL 154.7? VL 32.239 GAL -7,02 AZb 88.73 NCA 218,96 8NA

LOP 23.72 VP 22.329 GAP 1.33 AZP 90.99 TAL 515.76 TAF

GP -15.89 2AL 194,48 ZAP _.03 [T3 173.35 ZAE !13,54 ETE

DbA -9,64 RAL 320.30 RAO 9644.4 VEL 11.992 PTH S,98 VHP 3,781 OPA -40.55 RAP 2?5,80 [CC 1.3882

L-I TIME INJ LAT |NJ LONG INJ RT ADC ]NJ AZMTH INJ TIRE PO CST TIM |NJ _ LAT INJ 2 LOqG

3041,34 -32.61 93.13 192.20 126,78 19 0 81 2041.3 -13,98 ?3.77

2917,13 -2?,$3 83.86 186,12 120,69 19 45 28 1g17.! -13.16 65,20

2?40,20 "22.98 ?4,24 188,84 116,00 20 42 42 1740.2 "10.54 52,75

2503.68 -1g,65 37,gl 190.48 112,g5 21 54 19 1503.7 -8.80 35,98

2230.68 -18.40 38.38 191,0D 111,86 23 14 22 1230.T -?.88 18.31

1978,15 -1g.65 1g,28 190.46 112,95 24 28 25 g78.1 -8.$0 357.33

1787.02 -22,96 3.15 t68.84 116,00 1 30 11 787.0 -10.$4 341.88

N]D-COURDE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

8GT 5381,$ 8DR 2077.1 $G3 1851.9 ST 108.4 SR 57.9 $9 126.9

RRT ,9803 RRF .g768 RTF .g819 CRT .9771 CR9 -,9620 CST -.ggTg

8GB 5768,8 R23 .0859 R13 .9855 LSA 176.1 NDA 14.5 SSA 1.3

501 3743,1 $G2 543.3 THA 20.53 EL! 122.4 EL2 10.9 ALF 27.76

ARRIVAL DATE NOV 25 lgT|

EARTH TO MARS

177,14 ECC ,20219 INC 1.2725 Vl 30,024

174.73 RCA 14/.33 APO 212.94 v2 29,799

186,28 ZAC 86,74 ETC 287.A3 LV| 11,82



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 19713

LAUNCH DATE NAN 9 1971

NELIO¢ENTRI¢ CONIC

RL 149o40.LAL _,00

RP 923,0! LAP -oTI

RC t35,143 GL ?,?9

PLANETOCENTRIC ¢ONI¢

¢3 23.892 VHL 4.89?

LklCH AZNTN LNCH TIME

50.00 13 13 41

60.00 19 O 57

?0.0O 20 1 43

80.00 21 t? 51

90.00 22 42 SO

100.00 0 4 45

110.00 1 5 10

FLI+NT Till[ tiE.00

DIITANCt |17,992

LOt. 194.?7 VL 32.242 GAL "7.10 kZL 98.91HCA t20.11 IMA

LOP 24,9l VP 29,285 GAP 1,12 AZP 90.91 TAL 315,44 TAP

GP -19,35 ZAL 154,99 ZAP */I),3) [73 173,D1 2AE 111,99 ET[

ARRIVAL DATE NOV 2? 1871

EARTN TO MAR8

177,19 ECC .tDID9 ]NC t,1992 Vt 30.024

178,90 RCA 141,20 APO 213,17 VZ 29.796

185,97 ZAC 97.29 ETC 267,3! LVI 11,14

OLA -7,17 RAL _2D_99 _AD 9844,9 VEL 11,994 PTH 9,99 VHP .3,307 DPA "40,D3 RAP 275.13 ECC 1,3930

L-I TINI[ INJ LAT INJ LONG INJ RT A$C |NJ AZNTH |NJ T|HE PO ¢$T TIN INJ 2 LAT INJ E LONG

3033.34 "32.31 92.09 I02.90 127.04 19 4 t5 2933.0 -15.92 ?3.43

8908,11 "27.21 95.30 186.55 120,95 19 49 26 1008,1 -12.79 64.?4

2?29.23 "22,64 73.58 189.30 119.29 20 4? 17 172g.2 -10.14 52.17

2490.82 "lg.3o 57.91 190.95 113.23 21 59 28 1490.9 -8.18 35.29

2219.99 -18.05 37.52 tgl.SO 112.14 23 19 47 1217.0 -7.43 IS.S3

t965.29 -19.30 10.47 190.95 113.23 O 37 30 965.3 -8.10 356.63

1776,05 "22.94 2,47 189.30 116.29 1 34 49 776.t -10.14 341.09

OIWFERENTIAL CCRRECTION9

TOE 1.4673 TRA 4,0497 TC3-2.4230 BAU .7887

ROE .8636 RRA 1.4020 RC3 -,4289 FAD .13214

FOE 4.7895 FRA14,9415 FC5-4.7901 SIP 9799

6DE 1.7198 DRA 4.2855 BC3 2.460? FSP 2989

NID-CGURSE EXECUT|ON ACCURACY 0_B|7 DETERMINATION ACCURACY

3GT 3019,9 3r.,R 1986.3 SG3 1622.5 9T 113.0 _R 56,4 SS 125.9

RRT .9578 RRF .9731 RTF .9827 CRT .9729 CRS -.9580 CST -.9982

$00 5957.7 R23 .0805 R13 .9897 LSA !?7.5 NSA 14.9 SSA 1.3

801 5933.1 $02 540.5 THA 18.87 ELI 125.7 EL2 11.7 ALF 26.15

LAUNCH DATE MAR 6 1971 PLIGHT T|NE: 268.00 ARRIVAL DATE NOV 29 1971

HELIOCENTRIC CONIC DISTANCE 652.048 EARTH TO MARS

NL 148.40 LAL -.00 LOL 164.77 VL 32.246 _AL -7.17 AZL 80.90 HCA 221.35 9MA 1?7.24 ECC .20409 INC 1.1045 Vt 50.024

RP 213.31 LAP -.73 LOP 26.11 VP 22.291 GAP .91 AZP 90,83 TAL 315.11 TAP 176.49 RCA 141.D? APO 213.41 V2 25.732

RC 137.991 GL 7.20 GP -14.84 ZAL 155.23 ZAP 68.97 ET9 172.69 ZAE 110.49 ETE 164.92 ZAC 9T.TT ETC 26?.20LVI 11.26

PLANETC_ENTRIC C(_N|C

C3 24.206 VHL 4.920 OLA -7.66 RAL 521.06 RAO 8644.T VEL 12.008 PTH 7.00 VHP 3.836 DPA -39.$2 RAP 274.53 ECC t.3904

LNCH AZHTH LNCH TIME L-| TINE |NJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

SO.OO 19 17 S 3027.26 -52.04 99.28 163.03 127.27 Ig T 32 2027.3 -15.50 73.13

60.00 19 4 54 2900,09 -26.93 84.9d 187.01 121.19 19 53 14 1900.! -12.44 64.34

1"0.00 20 6 25 2719.40 -22.34 72.95 169.00 116.53 20 51 40 1719.4 -g.?s 51.94

BO.O0 21 23 5 241_9,19 -18.99 56,39 191.47 115.48 22 4 24 1479.2 -7.90 34.61

90.00 22 46 13 2204.52 -97.73 36.75 192.03 112.40 23 24 ST 1204,5 -7.04 14.02

tDO.O0 0 9 52 /953.66 -18.99 t?.75 191.47 113.48 O 42 26 053.7 -7.80 335.98

110.00 1 g 43 1766,22 "22.34 !.97 969.80 116,53 t 39 g ?66.2 -9.?6 340.36

DIWF_RENTIAL C(_RECTION8 NID-COQRSE EXECUTION ACCURACY _9|T DETERMINATION ACCURACY

TOE 1.5816 TRA 4.2526 TC3-2,4T46 EAU .9113 SGT 5845.2 $GR 1899°5 $G3 9590,7 ST 117.5 SR 55,1 3S 124.3

NO[ .8531 RRA 1,3348 RC3 -.401? FAU .12911 RR7 ,9547 RRF .9993 RTF .9833 CRT .9684 CRS -.9539 CST -.9985

WOE 4.7282 FRA94.4423 FC304.6178 liSP 10141 308 1146.0 R23 .0794 R13 ,9850 LIA t?g.o MSA 15.2 3SA 1.3

80[ 1.77|? BRA 4.45?2 BC3 2.50?0 FSP 2941 SGJ $122.2 8G2 539.7 TNA 17.39 ELl 129.1 EL2 12.5 ALW 24.67

LAUNCH OAY£ NAN 6 1971 FLIGHT TINE 270.00 ARRIVAL DATE DEC 1 1971

HELIOCENTRIC CON/C DISTANCE 659.200 EARTM TO NARD

RL 140.40 LAL -.00 LOi. 1(14o77 VL 3_.250 GAL -7.85 AZL 98.97 HCA 222,54 3HA 177.30 ECC .20514 INC 1,0269 V[ 30.024

RP 2Z3.61 LAP -.69 LOP 27.30 VP 22.227 GAP ,70 AZP 90.76 TAL 314.7? TAP 177.30 RCA 140.g3 AFO 213,67 V2 25.69?

RC 140.356 GL 6.64 GP -14,35 ZAL 155,59 ZAP 67.06 ET3 172.41ZAE 108.07 ETE 104.33 ZAC 88.25 ETC 267.ID LYE 10,98

PLANETOCENTRIC CONIC

C3 24.556 VHL 4.953 OLA -8.12 RAL 321.47 RAD 8644.8 VEL 12.082 PTH 7.01VHP 3.099 DPA -39.93 RAP 273.99 ECC 1.4041

LNCM AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG ]NJ R? ASC INJ AZHTH lNJ TINE PO CST TIN INJ 2 LAT IHJ 2 LONG

50.00 18 20 21 308t.55 -31.90 91,g4 183.48 127,48 19 10 48 2021.6 -15,02 7_.8?

60.00 19 8 41 2093.01 -26,90 04,58 187.50 121.40 19 58 54 1093.0 -12.14 83.98

?0.00 20 lO 43 2710,92 -22,07 72.41 190.33 !16,75 20 S$ 53 l?IO.6 -9.45 Sl,l?

80.OO 21 27 59 2468.72 -19.79 55.74 192.00 lI3.?l 22 90 1468.7 -7.45 34.02

90.00 22 93 21 2193.2? -17.44 36.09 192.57 112,92 23 _9 55 1193.3 -8.69 14.18

Io0.oo O 14 4? 1943.19 -10.70 17.11 192.00 113.71 O 47 IO 943.2 -7.45 3§5.39

IIO.OO 1 14 S 1757.43 -22.07 1.33 190.31 116.75 | 43 22 757.4 -9.45 340.09

DIFFERENTIAL CCMRECTION$ N|D-COURIE EXECUTION ACCURACY ORBIT DETERH|HATION ACCURACY

T0[ 1.6174 TRA 4.4550 TC3-2.52t2 DAU ,8398 8GT lOS?.4 8GR 1018.8 3031536.9 8T I21.9 SR 53.8 33 129.9

ROE .8479 flRA 1.2703 RC3 -,375T FAU .12§90 flRT .9510 RRF .9640 RTF ,_30 CRT ,8637 (R8 -.9495 CIT -,1917

FOE 4°6?$8 FRA14,2881 FC3-4,4399 |SP 10499 SG8 6333.9 R23 .0708 RI3 .90S8 LIA 180,6 HSA 15.6 883 I.Z

DOE 1.8262 ERA 4.8325 BC3 _.5490 FSP 2880 SG1 6310.5 $02 540,2 THA 19,02 ELI 132.6 EL2 13.2 ALF 23.31

LAUNCH DATE MAR 6 tDTI FLIGHT TIME E?2,OO ARDIVAL DATE DEC ) 1971

HELIOCENTRIC CCNIC OlITANC[ 690.340 EARTH TO MAR8

RL 146,40 LAL -.00 L¢_t. 184°1? VL 32.214 6AL -7,34 AZL 80,08 NCA 223.78 8MS 17T°3? ECC .20628 INC .9§29 Vl 30.024

RP 213.92 LAP -,66 LOP 88,40 VP 22.193 GAP ,48 AZP g0.89 TAL 314.42 TAP 170,14 RCA 140,79 AFO 213,99 V2 2f,96_

RE 142.739 GL 6,12 GP -13,96 ZAL IS5,94 ZAP 85,50 ET3 172.15 ZAE 107,39 ETE 983o?8 ZAC 88,70 ETC 267.01L¥1 1Q.?t

PLANETO¢ENTR]C CONIC

¢3 24,g$4 VHL 4.993 OL_ -3,93 RAL 329.69 RAO 6045,Q V[L 12,039 PTH T,D3 VHF 3,903 DPA -30,56 RAP 273,51ECC t.4103

LNCN AZNTH LNCH 71NE L-| T|ME |NJ LAT |NJ LONG |NJ RT ASC INJ AZNTN ]NJ T|NE PO CST TIN ]NJ 2 LAT INJ 2 LONG

50.00 13 23 30 3018,65 -3t.80 91.85 183,96 t27,62 t9 13 46 2019,T -t4.76 ?E,68

60.00 19 12 13 2886.83 "28,46 84,01 188,01 121,58 20 0 25 1086.8 -_1.87 63.6?

?Q.QO 20 14 $3 2702.63 -29,93 79.93 lg0.65 118,94 20 99 56 1702.8 -9.96 80.?5

90,00 21 32 40 2459.32 -16.45 59.19 192.56 113,g0 22 13 40 1459.3 -'.14 33,50

90.00 22 9D 17 2933.94 -17,tT 39.43 193.14 192.82 23 34 40 1183.1 -6.3? 13,69

100.00 O 19 29 1933.90 -18.45 16,53 192,56 113.90 0 91 42 933.8 -?.14 354.8?

t10,00 t 13 96 t?49.64 -21,83 ,05 100,05 118,94 I 47 25 749,6 -9.19 339.67

DIWFERENTIAL CCRRECTION3 N]O-COUR_E EXECUTION ACCURACY CRB]T DETERMINATION ACCURACY

TOE 1.6826 TRA 4.6553 TC3-2,5653 |AU .8639 3GT 8882.5 3GR 1737,9 303 1521,1 ST 126.1 8R 52.? 39 121,9

RD[ .8414 RRA 1.2081RC3 -.3317 FAU ,12277 RRT .9486 RRF ,9800 RTF .9948 CRT .9588 CR8 -.9349 ¢9T -,9980

WOE 4.6123 FRA13,9934 FC3-4,2826 63P t0928 9800518,4 R23 ,0691RI3 .9839 LIA 182.0 MSA IS,9 SSA I.E

BDE 1.2912 |RA 4,8099 DC3 2.9893 FSP 2829 $018493.9 $02 541.8 THA 14,78 ELI 135.9 EL2 13.g ALP 22.09



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUKH OATE MAR | 197!

HELIOCENTRIC ¢0N1¢

RL 14S,4D LAL -,DO

RP 214,24 LAP ",62

RC 149,131 GL S,82

PLANETOCENTRIC ¢_NIE

C3 29,338 VHL |,D34

LNCH AZMTM LNCH TIME

50.00 IR 26 32

80.00 19 tS 48

1'9.00 20 18 54

gO,DO 21 37 10

gO.DO 23 _ 59

IOD.DD O 23 58

110.00 I 2_ |8

FLIGHT TIH[ |?i,O0 ARRIVAL DATE DEC 9 ISTt

DISTANCE 8S4,49| EARTH TO MARS

LOS. |64.?? VL )2.256 SAL -?°48 AZL 89.18 HCA 824.90 SHA |77.44 ECC ,2D742 INC .98_2 Vt 30,D24

LOP 26.6? YP 22.|SB GAP ,27 AZP i0,63 TAL 314.06 TAP |7D.98 RCA 140.84 APO 214.25 V2 29,827

GP -I3,4"5 ZAL IS6.88 ZAP 63.98 ETS IT1.62 ZAE 105.69 ETE 283,29 ZAC 88,14 ETC 266.94 LV! I0,43

OLA °8.96 RAL 322.23 RAO 6t45.1 YEL t2.054 PTH ?.04 VHP 3.941 DPA -38,11 RAP 273.10 ECC t.4170

L-I TIME |MJ LAT INJ LONG INd RT ASC IHJ AZMTH INJ TIME PO ¢ST TIM INJ 2 LAT INJ 2 LONG

3012,92 -31.43 91,41 |64,48 127.73 29 t8 44 2012.5 -14.58 72,47

2881,48 -28,27 83,68 188.54 t21.73 20 3 49 1881.5 -11.85 63,41

2695.98 -21,62 7t,S1 181.41 117,11 21 3 SO 1896.0 -8.91 50,38

2450,95 -18,21 54.65 193,14 114.08 22 18 1 t450.9 -6.88 33.03

2174,07 -16.93 34.88 193.73 112.99 23 39 13 1174.1 -6,05 13.10

1925.42 -28.2! 16.02 193.14 114.88 D 56 3 925.4 -6.86 354o40

1742,76 -21.82 .43 191.41 117.11 I 51 19 742,8 -8.81 33g.30

DIFFERENTIAL CCRRECTI(_IS

TOE 1.7468 TRA 4,8526 TC3-2.6073 UAU .8903

ROE .8331 RRA 1.1476 RE3 ",3303 FAU .11996

FOE 4.3397 FRA]3,?4g9 FC3"4.0g88 6SP 11137

ODE 1.93_1 8RA 4.9864 Be3 2.6282 FSm 2758

MID-C_JR$E EXECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

SOT 6489.2 5GR 1662.1 SO3 1483.4 ST 130.1 SR 51.5 S$ 119.5

RRT ,9417 RRF .9544 RTF .g846 CRT ,9535 CflS -.9599 CST -.gggo

SOB 6698.7 R23 .D613 R13 ,9860 LSA 183.3 NSk 16,3 SSA 1.2

SO1 8676.6 562 543.• THA 13.65 ELI 139.2 EL2 14.5 ALF 20,91

LAUNCH DATE MAR g lg71 FLIGHT TIME 276,00 ARRIVAL DATE DEC ? 1971

NELIO([NTRIC CONIC

RL 146,40 LAL -.DO

RP 214.59 LAP ".58

RC 14?,555 GL 5,14

PLANET_ENTRIC CONIC

C3 25.769 VHL 5.076

LNCH AZHTH LNCM TIME

9D.DD 18 29 28

• O.OO 19 19 10

TO.SO 20 22 45

80.00 21 4I 28

gO.DO 23 ? 3D

IOO.O0 0 28 16

110.00 1 26 7

L(_L 164.T? VL 32.264 GAL

LOP 30.85 VP 22.225 GAP

GP -13.00 ZAL 156.61ZAP

DISTANCE 888.828 EARTH TO MARS

-7.51 AZL 89.19 HCA 228.08 SMA 1T7,52 ECC ,20864 IN¢ .8145 Vl 30.024

• 88 AZP DO.S? TAL 313.68 TAP 279,77 RCA 140.48 APO 2/4.56 V2 25,581

62,52 ETS 171,71 ZAE 104.44 ETE 182,84 ZAC 89.57 ETC 26•.87 LV! 10.15

DLA -g.33 RAL 322.61 RAD 6645.3 VEL 12.072 PTH 7,05 VHP 3.981 OPA -3?.68

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM

3009.11 -31,28 91.21 184,98 127.87 19 19 37 2008.1

2878.94 -26.11 83.4! 189.09 121.86 20 ? 7 1876.9

2689.99 -21.43 71.15 lgl.g8 I17,25 2! 7 35 1690.O

2443.54 "18.01 54.19 193,74 114.23 22 22 12 1445.5

2168.00 -16,72 34.38 194.33 !13.15 23 43 38 1168.0

lg18.01 "18,81 15,56 193.74 114.23 1 O 14 918.0

1736.81 -21.43 .08 191.98 117.25 I 55 4 738.8

RAP 272.?S ECC 1,4241

INJ 2 LAT INJ 2 LONG

-14.4] ?2.3]

-11,45 63.16

"8.Eg 50.06

-8.62 32.62

-5.83 12.64

-6.62 353.99

-8,69 338.9g

DIrVERENTIAL CORRECTZON$

TDE 1.8172 TRA 5.0551 TC3-2.6380 6AU .9148

ROE .6324 RRA 1,092D RC3 ".3061 PAU .11577

FDE 4,4939 FRA13.5199 FC3-3.8893 88P 11512

BDE 1.9ggs ERA 5.1717 BE3 2.655T PIP 2713

LAUNCH DATE NAN • 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 8•94.3 SGR 1593.• SG3 1447.0 ST 134.4 SR 50.8 85 118,2

RRT ,9357 RRF .9483 RTF ,9847 CRT .9483 CRS -.9354 CgT -.g992

SGB 6881.4 R23 ,0587 R13 ,9859 LSA 185.2 MSA 16,• SSA 1.2

SGI 8859.5 8•2 548.7 THA 12,64 EL! 142,8 EL2 15,1 ALP Ig.g?

FLXGMT TIME 276.D0 ARRIVAL DATE DEC g 1971

DISTANCE 872.761 EARTH TO MARS

-7.81 AZL 89,25 HCA 227.25 8NA I?7.SD (CC .20g92 IN¢ ,74g? Vl 30,024

".13 AZP 90,51 TAL 3|3.31 TAP 180.57 RCA 140.32 APO 214,88 V2 25,554

61,09 [T8 171,52 ZA[ 103.03 ETE 152.43 ZAC 89,9? ETC 266,81 LVl 9,87

HELIOCENTRIC CONIC

RL 14g.40 LAL ",00 LOL 184,77 VL 32,269 GAL

RP 214.88 LAP -.55 LQP 32.03 VP 22.090 GAP

RC 14g.988 GL 4.8g •P -12,58 ZAL 156.94 TAP

PLANEY_ENTR|C CONIC

C3 26,225 VHL 5.121 DLA -9.88 RAL 322.99 RAD 8649,5 VEL 12,091 PTH 7.07 VHP

LNCH AZNTH LNCH TIN[ L-I TIN[ INJLAT

50.00 lg 32 18 3008.3? -31,17

gO.DO 19 22 24 2873.14 "25.97

70,00 2D 20 27 2684.84 "2J.27

80.00 21 45 36 2437,03 -17.82

50.00 23 1| 49 2159.87 "18,52

lOO.O0 0 32 24 1911.50 -17.82

110.00 I 29 49 1731.65 -21,27

DIFFERENTIAL CCIIRECTION$

TOE !.8019 TRA 5._49? TC5-2,8758 DAU .942g

ROE .62Y? RRA 1,0561RC3 -,28?8 PAU .lISOO

POE 4.4141PRA|3.2534 FC3-3,7303 DSP !1799

602 2.0559 ERA 5,3510 8C3 2.8893 PIP 2333

4.OIA DPA -3?,2? NAP 2?2.45 ECC 1,4316

ZNJ LONG [NJ RT ASC INJ AZMTfl INJ TEN( PO CST TIM IkJ 2 LAT IMJ 2 LONG

91,05 185,52 127.g8 19 22 84 2006.4 -14,28 72.19

S3.|8 189,85 121.97 20 10 17 1873.1 -11,2g 62.gg

70,83 292.5? 117.37 22 lJ |1 2684.8 -8,49 49.79

53.80 194.55 114,38 22 26 13 143?,0 -6.40 32,28

35,95 194.95 113,25 23 47 48 !158.9 -5.SO 12,24

15,17 194,35 114,36 I 4 15 91|.5 -8,40 353.82

359.?5 192,57 117,37 I 58 40 731.Y "8.49 338,?D

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 6887.4 8GR 1525,8 863 1407,2 ST 158,2 3R 4g.S S6 11_,3

RRT ,R283 RRF ,R413 RTP ._vSO CRT .2426 ERE -.iSUO C$T -,_993

868 7054,3 R23 ,0544 RI3 .986D LSA 188.5 NSA 17.0 93A 1.2

8St ?032,? 362 55|,9 THA 11.?0 ELI 145,9 EL2 15,? ALF 18,90

LAUNCH OATE MAR • 19YI FLIGHT TIME _8D,OO ARRIVAL DATE DEC 11 19?!

HEL|O¢ENTRIC CONIC DISTANCE 8?6.88| EARTH TO MAR8

RL 148.40 LAL ".DO LOt. 184,?? VL 3E.EYS GAL "?.TO AZL 89.31 HCA Z18.43 6HA 177,68 ECC ,21126 INC .6875 Vl 30,024

RP 215.21 LAP ".51 LOP 33.20 VP 22.056 GAP ".36 kip 90,4_ TAL 312,93 TAP 181,36 RCA 140.15 kPO 215.22 V2 25.518

RC 15R,435 •L 4,26 GP "12.18 ZAL IST,2S TAP 58.7| [T| 171.36 ZAE 10!,64 ET[ 182,06 ZAC 90.36 ETC 286,?Y LVI 9,80

PLANETOCENTRI¢ CONIC

C3 26.708 VML 5.188

LMCH AZMTM LNCH TIME

50.00 18 35 E

60.00 19 25 3!

70.00 20 30 D

gO.DO 21 4g 34

90.00 23 13 58

tOO.DO 0 38 21

110,00 I 33 22

DIFFERENTIAL CCNRECTIONS

TDE 1.D497 TRA 5.447D TC3-2.7D28 6AU .9698

RD_ .8251 RRA .g838 R¢3 -.2688 VAU *lOggO

FOE 4.3464 FRA12,gg83 FC3-3.5527 88P 12189

BDE 2,t171 BRA 5,5351 BC3 2.7198 PgP 2565

DLA -10.01 RAL 323,36 RAO SS45,? V[L 12,tli PTH ?.DS VMP 4.069 DPA -3_.88

L*! TIN( INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH 1NJ TIN( PO CST TZM

3004,27 -31.09 80.92 188,D? 126.03 lg 25 ? 2004,3

2870,04 -25,88 82,99 180,24 122,08 20 13 21 1870.0

2380.47 -21,13 78,37 193.18 117.48 21 14 40 1680.5

2431,38 -17.67 $3,45 !94,g? !14.47 22 30 5 1431.4

2152,63 " -15,36 33,5? 1g5,58 113.40 23 51 SO 1152.8

1905,88 -17.67 14,82 |g4,g? 114.47 1 8 ? 9Ds.g

1727.29 "21,13 35g.49 1g3,18 117,48 2 2 g 727.3

MID-EC_RS[ EXECUTION ACCURACY

SGT 7078.8 SGR 1483.1 $G3 1388,2

RRT ,92|g RRF ,9337 RTF .g85/

8GB ?226.4 R23 .0313 R13 ,9860

SG1 7205,D SG2 $56.8 THA 10.88

RAP 2?2.22 [CC 1,43g5

INJ 2 LAT INJ 2 LONG

-14.18 72.18

-11.18 •2.84

-8,53 4g,$5

-S,21 31*94

-5.41 11,8g

"8,21 353.31

-8.33 338,4?

ORg|T DETERMINATION ACCURACY

ST 142.D SR 48,7 $8 114.•

CRT .936g CR$ ",g247 CST ".g994

LSA 188.0 MSA 17.3 5SA 1.2

ELI 149.2 EL2 16,2 ALF !g,02



,e
JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

bAUMCN BATE NAN P liT!

N|LI(X[NTIIC CONIC

RL 148,44 LAL -.DO

RP 807.94 LAP -1,4J

R¢ I1.111 GL 4|,J1

PLANEVOCENTRIC CONIC

C3 1,51| VHL S.JSJ

LNCN A2NTN LNCN Y/N[

SO.DO 1| 11 11

NO.DO 15 IS 6

T0.00 I| E4 40

80.00 ll 43 30

90.00 18 37 6

tOO.DO 18 29 30

110.00 20 24 9

FLIGNT TIN| I_O.O0 ARRIVAL DAY| OCT li 1971

D|ITANC[ 551,631 EARTH TO MARl

LOL II|,?f VL $8,51| GAL "t.Z3 AZL 82,?4 HCA |ll,i$ IRA |?8,$1 [CC ,|Jill |HE 7.25JR Vl 50.O|f

LOP $57,$| VP [),0?4 GAP 1,40 AZP IT, l| TAL 3CO,TO TAP tS[,32 RCA 14[,$? APO [15.15 ¥[ [8,149

GP "39.19 ZAL I]|,S8 ZAP 101.41 ITS SiS,IS ZAE |53,3| [T[ [30,|9 [AC 93,25 [TC 2?l.lJ LV| El, if

OLA 26.11 RAL ]02.1$ RAO ie4J,| V[L 12.4|6 PTN T.3D VHP S,[OI DPA "il. 51 NAP 306.54 [CC t,|844

L'! TIME INJ LA7 |NJ LONG INJ RT AIC IMJ AZMTN INJ TIME PO CIT TIN [NJ 2 LAY |NJ [ LONG

50|$.36 "4D.Y$ 197.99 [06.40 ?l.l| |8 14 43 281],4 -45,35 112,98

3JO0.t? -lO,SO 154,5[ t04,11 ??.05 16 |J 2D _OO,3 -39,17 |_),41

3?7S.03 -30,73 150,0? [01.70 ?4,30 18 2? 35 2??5,0 "34.|5 |21,11

3715.48 -24,07 143.[8 |19,4[ ?|.?l II 43 33 2715,5 -29.31 ||?.ll

354[,?? 0[0.02 129.43 198.23 ?0.52 I? 35 8 2542.8 -27.08 t04.1t

3189.99 -24,07 104.65 lgt.42 ?|.7t IS 19 40 2|lO.O -29.36 70,4|

2121.J5 "30.?3 ?8.99 [01,TO ?4,30 [| 11 I |821,J -34.15 SO,SO

01PlrERENTIAL CCItRECTIONS

TOE .3751 TRA -.5973 TC3 ".4504 IAU .497S

ROE 1.9960 RRA 3,9803 RC3 -,9412 FAU .Q9444

rOE 3.9004 PlqA 1.1254 FC3"2.3022 BSP 8217

60( 2.0330 IRA 3.996T DE3 1.0479 FiP 1441

N|D-COUR6[ iX|CUT|ON ACCURACY _llT D[TERNINAT|ON ACCURACY

IGT 887,3 6DR 4787.[ 3G3 892.2 8T 20.2 8R 115.2 88 102.8

RRT' -.3003 RRF .9989 RTF -.|DO9 CRY .4957 CR3 -.9997 C$7 -.4754

iGB 4861.4 R23 -,0301 R13 .JIB6 LJA 154.? NSA IT.? 8|A .3

891 4?95,5 692 645.0 THA 93.29 ELI 115.6 (L2 I?.5 ALF 44.Jt

LAUNCH DATE MAR 7 1971 FLIGHT TI_ 2[2.00 ARRIVAL DATE 1DE7 15 1J71

HELIOCENTRIC CON|C -- DI8TANCE 555.T69 EARTH TO MARl

RL 148.44 LAL -.00 LOL 195.?7 VL 32._00 GAL -6._2 AZL 83.55 NCA 192,8T IRA |TO.SO [CC .19121 |NC 6.4492 Vl 30,01 ?

RP 209.00 LAP -I.43 LOP 358.S6 VP 23.038 GAP 6.|4 AZP 96.29 TAL 320.D| TAP IS3.4D 2CA 142.06 Also 2|3.50 V2 29.332

RC 90,42| GL 39.48 GP -3?.D7 ZAL 134.10 ZAP |08.60 [T$ 193.72 ZAE |36.40 [T[ 2[?,27 ZAC 65.38 ETC 271.T2 LV! 24.03

PLANETOCENTRIC CONIC

C3 32.174 VHL 5.6?2 DLA 22.74 RAL 309.98 RAO 6647,8 V[L 12.333 PTH ?.26 VHP 4.133 DFA -59.60 RAP 304.50 ECC I,$29S

LNCN AZMTN LNCH TIN[ L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO C3T TIN INJ 2 LAT INJ 2 L(_4G

50.00 1S 30 49 3714.89 -47.50 148.&1 201.33 16.99 19 32 44 2714,9 -43.10 114,5|

90.00 18 42 5 3684.87 -31,64 143,01 200.64 83.37 16 43 30 2$tA.g -30.10 113.99

TO.D0 19 0 15 3931.34 -32,89 131.44 tgJ.39 80,24 _T 0 4T 2931,3 -33.33 11D,72

80.00 16 33 40 3528.58 -27.47 130.29 |98.18 77.80 17 32 26 2S26.6 -29.82 103.11

90.00 17 39 1 3318.79 -23.[4 114.46 |iT.G2 76.60 18 33 20 2318.8 -29.29 97,99

100.00 19 16 31 3001.05 -27.4? 91,65 198.18 77.80 20 _ 32 _OOl.O -_.82 84,48

110.00 20 39 42 2978.19 -32.89 68.36 199.39 80.24 21 44 20 197_.2 -33.53 39.94

DIFFERENT|AL CCmRECTION8 N|O-COUR$[ EXECUTION ACCURACY (_91T DETERMINATION ACCURACY

TOE .38?3 TRA -.4053 TC3 *.3319 IAU .4?39 3iT 05|,6 SiR 4t31.7 $93 963.1 1T 2D,? SR 110.1 is 109,1

ROE 1.8181RRA 3.7313 RE3 *,9649 FAU ,1013? RRT -,I|04 RRF ,9988 RTF -.Oil| CRT .6064 CR$ -.9994 CST -.3?Jl

FOE 4.D?sIF'RA 9.02i0 FC)-_,_?l aHIP ?973 898 4?09.3 223 -,021| R|3 .998? LSA 153.1MSA 19.8 9SA .4

ODE 1.ISOF iRA $.7731DCI 1.1099 FiP 1647 $G| 4932.6 SO2 846.[ THA 9|.20 ELI 1||.3 [L2 16.3 ALP 03.39

LAUNCN OAT[ NAR 7 16?I FL|GNT T|ME [24.00 ARR|VAL DATE OCT IT 1971

MEL|OCENTRIC CCNIC DIJTANCE 539.907 EARTH TO MARS

RL 140.44 LAL -,DO LOL 113.77 VL 32,21D GAL -6.[_ AZL 84,2[ NCA IS4.|| 8HA 178,0[ [CC ,19753 INC 5.7830 Vt 30.017

NP tD8.24 LAF -S.4t LOP 3It.it VP El,DOS GAP 1,88 AZP iS,St TkL 3[0.ll TAP 154.9[ RCA 142.85 APO EI3.tg ¥| 29,313

NC 92.250 El. 59,40 GP -31,19 2AL 139.33 ZAP tOT.el iTS tJt.88 ZA[ |3i.89 [T[ [24.23 ZA¢ 67.31 [T¢ 2T1.54 LVI 23.30

PLAN(TOCENTRIC C_|C

C3 29.?!A VHL 5.451 DLA 1J.73 RAL 3|O.TI MAD 114O,9 V[L 12.233 PTN ?,lO VHP 4,T11 DFA -5?.tl RAP 302. SY ECC 1,4090

LNCH AZNTH LNCN Y|M[ L-| 7|ME |NJ LAT INJ LONG |NJ RT A3C |NJ AZNTN |NJ TIN[ PO CIT TIM INJ 2 LAT |NJ Z LONG

SO.DO 15 4? 29 3630.76 -47,41 |40.40 19?.23 J3,25 |l 48 O 2630.8 -40.69 |fl?,g_

00.00 11 3 34 33IT.iS -40.29 131.81 197.42 88.92 17 3 Z4 2507.9 -36.31 t04043

?0.00 11 28 1J 3515.00 -33.08 130,52 157.D2 05.42 t? 26 54 25|5.1 -32.23 101.99

80.00 !? $ 41 3305,41 -29006 |[0.12 151.44 82.J1 18 6 I 2385.4 -29.08 92.19

90.00 $l 19 35 3163.00 -2?.2D 103.49 ISloJl lt.g4 19 1I |8 2163.0 -2T._4 YI.SU

100.00 10 52 33 2851,10 "1J,O1 81.48 198.44 02.9| 20 40 13 1859.9 -29.08 $4,01

110,00 21 IT 45 2541o80 -33.80 5J,43 1iT.02 03.42 22 IO 28 1561.J -32.23 30.82

DIFrCRENTI AL CORRECTIONS RIO'COURSE EX[CUTIQN ACCURACY OiJlT OET[RNI NATION ACCURACY

TDE .4013 TNA -.2332 TC3 *.03[3 DAU .4J20 3QT JS3.O I_q 44t1.0 SO3 lOJT.O iT 21.8 JR 109,3 19 112.1

RD[ t.tY3? RNA 3.5195 NC3 ".5781FAU .tO?S4 RRY .1183 NRF .Slit RTF ._,34 CNT .7132 CRI -.5111 CAr -.Sill

VDE 4.1259 FRA 9.l$24 _¢3-3,14lJ lip T?_9 JGI 45J|,4 22_ -.D110 113 .Jilt L$& 155.J NSA 15,J ilk .4

10[ 1.7828 Ill 3.573| IC3 |.1631 FIR |832 8GI 4401.2 IG2 84l.1 THA II.16 ELI IOT.S EL| 15.1 ALF 81.S9

LAUNCH OAT2 MAR ? 1971 FLIIHT TI_[ [[I,O0 ARllVAL DATE OCT II ll?l

M[LIOC[NTRI¢ ¢ON1¢

NL 144.44 LAL -,00

RP 201,41 LAP -1.38

Re J4o!21 GL 33.91

PLAN[TOC[NYRIC CONIC

C3 27.891 VNL 3.[70

LNCN AZNTN LNCN T|N[

50.00 ID I 19

9O.OO 18 21 15

TO*O0 16 51 34

9D.OD 17 38 |7

9D.DO 11 41 lJ

tQO.O0 20 21 I

110.00 21 51 0

DISTANC[ §64,DB4

L_ IDSo_T VL 31.180 DAL -l.tt AZL D4,T8 NCA

LOP |.09 VP [[.198 lAP 3.63 AZP 95,04 TAL

GP *33.44 [AL |31,33 ZAP |O1,41 [T$ 190.|3 ZA[

[ARTN TO MAIl

!1|.3i 8NA ITToI? [¢{ ,1Jill INC 5,2234 Vt 30.017

310,41 TAP 153.?I NCA 142,83 APO 212.91 ¥2 250294

|3T,OS [T[ [[|,IT ZA¢ 6J.06 [TC 271.33 LV! 2|.9?

DLA 17.02 RAL 31|.30 RAD t446.2 V[L |2.158 PTH ?.|2 VHP 4.S[[ DPA -56.3T NAP 300.T2

L'| T|N( IN| LAT |NJ LONG IN| RT AlE |NJ AZNTN |NJ TIME PO ¢IT TIN |NJ 2 LAT

3SSe.|I "46.98 133.53 1t3,60 g0.57 1? I 14 2558.1 -38.2J

3504,J| -40.|t |29.?6 194.6| 93.?0 1? [D [0 2504.g -34.31

3417,11 "34,15 122,93 194.85 El.gO 17 48 31 241ToT -30.62

3271.22 -29.?3 1|1.7D 1g4,72 17.El 18 3[ 48 2271.2 "2?,04

303t,9? -28.D6 94,60 194.6| 69.3| 19 40 36 2040.0 -26.?6

2743.99 -29.75 73,0? 194.?2 17.29 21 6 $3 IT43.7 -2T.84

2464.4? "34.13 51.84 194.85 69.90 22 32 4 ]464,5 -30,62

O|_WER[N?IAL CCRRECT[_445

TO[ .4394 TRA ",0527 TC3 *.7271 IAU .4540

RD[ t.Sl?t RRA 3.1993 RE3 ",l?6D FAU .1136J

FOE 4.3549 FRAIO.9138 FC3-3.S3R9 lip 7484

ROE 1.8171 IRA 3,3t87 BE3 1.21DI FiP 2D07

M|O-¢OUR$[ EXECUTION ACCURACY

SOT 904.3 3DR 4336.| 393 |163.9

RRT ,34?5 RRF ,9983 RTF ,3601

lOB 4429.0 223 .O00e R13 .9986

691 4348,3 892 845,$ TMA 15,6J

[CC I,A511

INJ 2 LON_

102.11

IOD.51

94.?7

94,44

67,_$

4 S. 8O

23 • 61

ORg|T DETERMINATION ACCURACY

IT 23.? SR 102.4 S$ 116.4

CRT .8026 CR$ -.gg96 CIT -.??09

LIA 156,2 NJA 15.1 8SA .!

ILl |04,2 ILl 13.J ALF ?9.[7



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN OAYE _41 T |l?|

MEklKIMTIIC CONIC

RL t48.44 LAL *.DO

RP 20l.lS LAP "I,3S

I¢ li,OIT GL )l,OI

PLANETOCENTRIC CHIC

C3 tl.443 VHL $.|48

LMCM A2NTH LKN TIME

SO.DO II 14 3S

lO.OO 18 3? 50

TO.DO 17 It 23

8D,OO 18 2 8

IO.OO 19 IS 42

IO0.DO 29 44 59

liD,DO 22 10 SO

;LIGM! ?IN! Ill.DO

OilTINC[ lti,201

LW. Ill.?? VL ll.l?l IAL "l,ll AlL IS.IS NCA II1.11 INA

LOP 2.31 VP 11.135 GAP i,38 AlP 94ols TAL 3tO,ll TAP

lP -$1.11 ZAL I4D,lO ZAP 104,93 [T8 188,50 ZA[ 131,91 [T[

DLA 14.$1 NAL 312,11 lAB ll43.1 V[L ll,tDO PTH ?,Ol VHP 4.3?? DPA -14,99 RAP 298.94 2C¢ 1,4312

L-! TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTM INJ TIN[ PO ¢IT TIN 1Ha 2 LAT INJ 2 LONG

$414.14 -4S.17 127.14 liD.t3 ID3.0S 17 It 54 |494.1 -31.00 11.3D

3433.11 "33.t? $23.?I I92.13 l?o?? 17 39 3 2433.1 -32.31 IS.2?

3334,37 "33,9? 111,43 192.90 95.?4 II I §8 2334.4 -28,92 ll.ll

3175.39 -29.14 lO4.Sl 193.I8 91.03 II SS 3 1175.4 -26.39 7?.li

2937,i2 -28,26 ST,IS 193,20 SO,D4 20 4 40 193?,9 -25,41 IQ,50

2949.87 -29.84 65.9S 193.18 91,03 21 29 S 1849.8 -26.39 39.06

2311.19 -33.97 49.33 192.98 93.?4 22 30 31 1381.2 -28.92 17.80

AIIIYAL OAT[ OCT 21 IS?I

[ARTN TO MAll

l??.f4 [¢( .ltlt5 INC 4.7415 vl 3D.Ol?

Ill.2? R¢I 142.3i APO 21l.ll V2 ll.lYd

218.13 IA¢ ?0.15 [T¢ 271.12 LVl 2D.lI

DIFFEI[MTIAL C_R[CTIONS

TO[ .4890 TRA ,|337 TC3 ".825I |AU ,4518

tOE 1.4597 RRA 3.2442 RC3 ".9?St FAU .11914

FOE 4.4658 FRAI1.3062 FC3-3.9|88 BIP ?256

DO[ 1.9332 eRA 3.2489 BC3 1.2779 FSP 2145

MID-COURSE [X(CUTI_ ACCURACY OABIT OETERN1NATI_ ACCURACY

$GT 1DOS.4 8GR 4195.5 383 |253.3 8T 26.3 SR 98.0 Sl 119.8

MR? .5301 RRF .9982 RTF ,5404 CRT .8698 CRS -.9931 CST -.8377

SG! 4315.0 R23 .0134 R13 ,9982 LSA 158,? NSA 14.4 SSA .I

SGI 4231,9 $82 842.? TNA 82,32 [LI 101,4 EL2 12.8 ALF 74.77

LAUNCH DATE NAI ? li?t FLIGHT TIM( 230.00 ARRIVAL OAT[ OCT 23 11?1

HELIOCENTRIC CONIC

ML 141.44 LAL "._

MP 208,78 LAP -1.33

MC 9?,935 _ _8.79

PLAN[TOCENTRIC C_ZC

C3 25.341 VHL 5.034

LNCH AZHTN L_H_N TIN_

3U.O0 16 25 58

GO.DO 16 51 53

?0.00 l? 28 40

80.00 10 22 55

90.00 19 3? 39

100.00 21 5 27

110.00 22 28 6

DISTANCE 572.314 EARTH TO MARS

LCL 185,?? VL 32.244 GAL -4,23 AZL 85,67 HCA 197.83 SMA 177,4| [CC .19618 INC 4.3347 Yi 30.0|7

LOP 3.55 VP 22.898 GAP 5,14 AZP 94.13 TAL 320.15 TAP 15?.98 ICA 142.79 APO 212.47 V2 28,234

GP -30.44 ZAL 141.66 ZAP 103,44 ETS 189.98 ZAE 136.54 [TE 215,1l ZAC 72.11 [TC 270.89 LVi ll.?l

DLA 12.37 tAL 312.04 RAG S645.I VEL 12.055 PTN ?,04 VHP 4,249 DPA -$3.74 RAP _97,22 [CC 1.4171

L-I T|M£ INJ LAT INJ LONG INJ RT ASC [NJ AZNTN INJ TIM[ PO ¢ST TIN INJ 2 LAT |NJ 2 LONG

3439.$4 -45.20 122.64 188.24 10_.79 17 23 18 2439.3 -35.95 94.74

3370.37 -38.96 110.53 190.34 101.25 1? 48 4 2370.4 -30.39 91.06

3262.15 -33.51 I|0.85 191.42 97.01 19 23 2 2262.1 -27.22 83.96

3093.21 -29.59 98.49 191.87 94.22 19 14 8 2093.2 -24.86 ?2.06

2850.96 -28.1! 80.79 191.99 93.21 20 25 10 185/.0 -23.96 54.55

256?.69 -29,59 59.88 Ill.l? 94.22 21 48 15 1567.7 -24.08 33.43

2308.98 -33.5! 39.76 19!.42 97.0! 23 6 35 1309.0 -27.22 12.07

DIFF(RENTIAL C_RECTIONS

TO( .5082 TIA .3258 TC3 -,9242 BAU .4527

NO£ 1.3801 RtA 3.1038 RC3 -.9844 FAD .12457

FOE 4.5?08 FRAIl,5439 FC3-4,2548 OSP ?0?9

BD[ !.4700 iRA 3.t208 BC3 1.3560 FSP 2318

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1138.4 SGR 4060.6 SG3 1535.9 ST 29.4 SR 95.5 33 122.5

RRT .6764 RRF .9980 RTF .6840 CNT .9170 CR3 -.9974 CST -.8892

3GB 4222.6 R23 ,0273 R13 .gg?? LSA 157.4 NSA 15.8 S3A .6

SGI 4135.8 S_2 037.1 ?HA 78.61 ELl 99.2 EL2 11.3 ALF ?4.02

LAUNCH DATE MAR ? 1571 FLIGHT TIE 232,00 ARRIVAL DATE OCT 25 1971

NEL|OCENTRIC CONIC

RL 148.44 LAL -.DO

RP 208.94 LAP -I.3O

I¢ 99.910 GL 28.$1

FLAN(TOCENTI!C CONIC

C3 24.48! VHL 4.541

LNCH AZMTH LNCH T|N(

50.00 18 31 10

IO.O0 |? 4 26

TO.00 17 43 57

80.00 18 40 30

90.00 |9 5R 46

IO0.O0 2t 23 22

IIO.00 22 43 23

DISTANCE 576.527 EARTH TO MARS

LOL 1S5.77 VL 32.258 TAL -6,25 AZL 89.02 HCA |99.07 3NA 177.53 [CC .19588 IN¢ 3.9755 Vt 30.0|7

LOP 4.40 VP 22.864 GAP 4,89 A2P 93.76 TAL 320.00 TAP 159,07 RCA 142.75 APO 212.30 V2 _8.232

GP -29.t5 2AL !43.08 ZAP 10!.78 ETS !85.56 ZAE 135.94 ETE 212,3| ZAC 73.45 ET¢ 270.87 LVl 10.90

OLA 10.37 RAL 3!3.49 RAD 6644.8 VEL 12,0!9 PTH 7.01 VHP 4,141 OPA -52.59 RAP 295.55 ECC !.4031

L-! TIN[ INJ LAT INJ LONG |NJ RT A3C INJ AZNTH INJ TIN[ PO ¢3T TIN |NJ 2 LAT INJ 2 LONG

3590.37 "44,15 !!6.40 189.54 109.92 17 32 40 2590.4 -31.87 91.76

3315.12 -38,!4 114.07 !88.?9 104.15 17 59 41 2315.1 -28.58 87.50

3198.85 -32.88 !06.02 190.16 99.00 18 3Y 19 2199.0 -23.57 T9.?e

3021.80 -29.11 95.25 190.00 91.95 19 30 52 202!.? -23.34 87.29

2775.57 "27,70 75,32 190.99 95o93 20 43 ! |775°_ "22.50 49._1

2499.16 "29.|| 54.60 190.80 9_.95 _2 4 SO 1498.2 -23.34 28.S6

2245.66 -52.88 34.95 190.11 99.80 25 20 49 1245.7 -25.57 8.69

DI?FERENT IAL CCRR[CTIONS

TO[ .5472 TRA .5228 TC3-1.0231 lAD .45?5

ROE 1.3115 3Rk 2.5712 RC3 -.9310 FAU ,12924

FOE 4.4591FRAt_,5154 FC3"4.$S89 63P 6910

ODE 1,4211SRA 3.0169 SC3 t.39?2 FSP 2453

LAUNCH DATE MAN ? t9?t

MELIOCENTIIC CONIC

IL t4i.44 LAL ".00

RR |09.14 LAP "l.t?

R¢ !Ol.li2 GL 24.TI

PLAN[TOCENTRIC CONIC

C3 23,024 VHL 4.$0I OLA

LNCN A2MTN LNCM TXME L-I TIME 1NJ LAY

50,00 il 45 14 334t.92 -45,08

80,00 t? tS 41 321A.IS -37,29

?O,DD 17 37 31 3142.11 "32,11

t0.00 II 98 II 2958,?S -21.3|

10,00 lO 13 4_ 2709.49 "27,!5

100.00 21 39 18 2433.22 "28.51

110.00 22 5? 3 2189,73 -32.19

DIFF[N[NTIAL CGqt[CTION8

TOE .5t22 TMA ,?243 TC3-1.1220 iAU ,4658

RD[ 1.2303 NRA 2,$442 Re3 ".9372 FAU .13392

FDE 4,?283 F'RA13.01?4 FCS-4,S61S BIP S?IS

lO[ 1.3834 IIA 2,93tD IC3 1o4619 FSP 2565

MIO-COQISE (X((UT|ON ACCURACY ORBIT OET[RNINATION ACCURACY

3ST 1344.1 SGR 3g27.0 3G3 1410.5 ST 33,0 IR 92.3 SS 124.S

RRT o7701 RRF .89?? RTF ,:,71 CRT .9415 CRI -,ll47 ClY -,1117

SG| 4!50,S R23 ,0421 R13 ,llGg LIA 158,1HIA !),3 $5A .?

381 408?.4 $82 127,0 ?HA ?4.5? ELI 97.5 EL2 R,9 ALF ?|,OS

FLllHT TIME 234,00 ARRIVAL DATC OCT l? t9?t

DISTANCE $50,$94 EARTH TO HARS

L_ lii.TT VL )l,|l! tAL -I.2S AZL 81.$4 HCA tDO,)O INA 177.44 [CC ,IS599 INC 3,159! V| 50,0|?

LOP 8,04 VP 22.850 GAP 4.SS AZP 93.43 ?AL 3t9.15 TAP ISD,1| lea 142.?! AFO 2!2.16 V2 2t.109

GP -27,91 2AL 144,5! ZAP 100,03 E?S 184.25 ZAE 135.14 IT[ 209.60 ZAC ?4.KS [TC 270,43 LV! !1,10

S.$S RAL 314.01 RAD 1644,5 VEL !!.992 PTH 8.$9 VHP 4,050 DPA "51,53 RAP 293,92 (CC t.3921

INJ LONG INJ RT AIC INJ AZNTH |NJ ?|ME PO CIT TIM INJ 2 LAT IMJ | LONG

t14,7? 184.35 112,55 1? 41 tt |349,S *30.04 ll. Z2

!10.21 187.Sl 106.63 18 lO 11 2299.2 -26.69 14.46

101,$2 II9.15 102,19 IS 50 2 2542.g -24.01 ?S.18

18.65 IS9.96 gg.21 19 49 45 1958.7 -?!.el 63.19

TO.SO 190.20 98.29 2D SB 52 tTD9.4 -21.D? 45.1{

50.02 189.99 19.28 22 19 51 1433.2 -2!.88 24.56

30,75 189.16 102,1g 23 33 35 1119.? -24,0! 5.10

MID-CQUR$[ EXECUT[(_N ACCURACY ORBIT D(T(tNINATION ACCURACY

SGT 1556.3 SGR 3793.4 SG3 |476.? ST 37.1 SR 89.2 SS 126.5

RRT .8342 RRF .99?3 _TF .t491 CRT .9688 CR8 -.9958 C$T -.9423

$88 4100.2 R23 .9572 R13 .ggl? LSA !58.8 NIA 12.g SlA .8

$GI 4019.4 SG2 899.g THA ?D.27 ELI 96,2 EL2 8.5 ALF S?.86

10



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 197/)

LAUHCN DATE NAN ? It?1 fL|lHY TIJR |)I.00 ARRIVAL DATE OCT NO IlYl

NELIOCENTIIC CONIC

RL t4|,44 LAL -.DO

eP tOS.14 LAP -1.14

eC 103.t00 GL |5.03

PLANETOCENTRIC CONIC

C3 85.508 VNL 4.8|8

LNCN AZNTH LNCN TIN|

SO,Q0 IG S5 SE

IO.OO 17 11 3

71D,OO 18 tO 5

80.00 19 IO 4?

90.DQ 80 28 55

tO0.OO 21 53 5D

liO.O0 23 9 89

OlffFERENTIAL CORRECT|ONI

TO( .$$S2 TRA ,Ills TCl"I.22)D iAU .4741

ROE 1,8091 RRA 2.7312 RC3 ".1910 FAU .1$519

FOG 4,8408 FlqAII.S|01 FCl"l.0111 liP I704

IO£ |.lit5 BRA 2.8965 ICl |.Slit FSP |724

OIIIAIK| 114.111 EA2TN TO NARI

LOL Ill. T? YL 31.14f iAL "t,t! AlL 11.3| NCA 101,14 INA lY?,il [CC .ill11 INC 3.5719 ¥1 3§.OIY

LOP ?,17 VP 21,711 _AP 4.41 AlP I),14 TAL $Sl,II TAP I1|,1| RCA 141.17 APO llt.O! ¥2 ll, Iil

GP "It.?? IAL 141.43 ZAP _J,ll [TI !|3,D) 2AE 134,|1 EYE lOT,04 3A¢ ?l,|5 ETC !70.10 LVI IT,4D

DLA I,II HAL $14,11 lAD t144.3 ¥[L 11,t70 PTH 1.17 VNP 3.173 DPA -SO.S4 RAP t_12.14 [CC t,llli

L-| ?|HE INJ LAT |NJ LONG INJ RT AIC |NJ AZN?H |NJ TIN| PO C|T TIN INJ l LAT INJ 2 LONG

130e.13 -42.02 llI.li 133.?0 114.?1 17 41 D llOi,! -21,97 IT,Oi

$281.91 -31,$5 I01,11 Ill.l| 10t,79 11 |l 4t |!22,1 "!9.$9 41,14

5055.11 -31.38 38,$l 135.33 104.|3 13 I 31 2DI3.2 -1_.54 TI,DT

2902.81 -1?,05 84.14 109.$1 IOl.19 IN iS |0 l102,l -80.48 99.l$

tllO.?? -II,II tl.39 II3,SI 100,14 |111 I !190.1 -tl,?l 41,45

1577.35 -|?.11 41.OI 111,31 101.|t 2l 33 I1 137?.4 "!0.45 21,00

2130.98 -$1.31 27.01 181.$9 104.|3 23 49 9 lilO.O -21.$4 l,ll

MID-COURSE EXECUTION ACCURACY ORD|T DETERMINATION ACCURACY

SGT 1713.5 SCR 31?l,8 SG3 114O.t IT 41.2 IR 57,0 IS 121.0

RRT .ITII RRF .1919 RTF ,OTTO CRT .9011 CRI 0.9949 ClY -,959|

3GB 4088.1 R13 .0711 RI3 .1944 LIA 180.t NIA 12,4 SIA ,9

$Gt 4001.0 SG2 IOl.? THA IS,gO EL| gl,o ELI I,I ALF 44.19

LAUNCN OAT[ MAR T 1971 R. IBT TIN( 251.00 ARRIVAL DATE OCT 51 ll?l

N[LIOCENTRIC CONIC

NL 148.44 LAL -.DO

RP 209.lS LAP -|.2|

NC t01.835 GL 2|.42

PLANETOCENTRIC CONIC

C3 22.9I! VHL 4.78?

LNCH AZNTH LNCH TIN|

SO.D0 17 I 38

80.00 I? 55 30

?0,00 18 2! 21

8O,O0 18 25 48

9O,OO 20 42 42

IO0.O0 28 6 41

tlO,OO 23 20 4?

O/FlrENENT IAL CCNRECTION8

?DE ,4lll TRA I.|328 TCl-l,31?I BAU .4271

ROE t.1881 RRA 2.120G RC3-.8702 FAU .1390|

fOG 4,8878 FRA|3.iD4? FC5-$.2990 lip 37ll

iO[ |.3494 BRA 2,4950 |C3 1,5920 FSP 2809

DIITANC[ $89.031 EARTH TO NAR8

LOL Ii5,?Y VL 32.145 GAL -I.31AZL 86.8? HCA lot,?? 8HA I??.L_ ECC .19957 INC 3.1298 Vl So,or ?

LOP 8.91 VP 82. 711 GAP 4.19 AZP 92.88 TAL 319.50 TAP 11_.27 RCA 142.12 APO 211.97 v2 21,1i2

_e -El.?| ZAL 148.44 ZAP 94.33 [T5 181.90 Z/dE Ill,D1 ETE |04.14 ZAC ?6.9) ETC 269.1T L¥1 14.74

DLA 5.57 HAL 51|.14 RAO |M4,1 VEL !1.954 PTH 6,91 VHP l.lOl DPA -49.11 NAP 290.82 ECC 1,5??t

L-I TIRE INJ LAT INJ LONG |NJ RT A$C |NJ AZNTH INJ ?1HE PO CIT TIN INJ I LAT INJ 2 LONG

52?3.85 -41,00 105,97 182.51 116.t4 17 51 1_ 1273.9 -29.84 IS.t?

5105.95 035.46 109,94 115,89 110.96 IN 28 33 1183.5 -21.81 ?O,ll

304R.l? -)O.19 94.91 187.81 105.t8 I| 12 9 £048.7 -21.18 ?O,IS

2855.05 -|?,It I1.11 186.64 t03,01 tO 11 tl 1653.0 -19.1? IS.IS

299R.41 -15.82 12.?1 189.16 101.91 11 21 O 1598.5 -1R.41 38.13

2527.S! -1?,1| 41,47 118.14 103.01 12 49 28 |317.9 -IN.|? 1?,18

205S.40 -lO.li 13,84 187.11 105.11 29 95 45 1095,$ -lt.tl 319.11

NID-COURSE [XECUTION ACCURACY ORBIT OET[RNINAT|ON ACCURACY

SGT !031.5 SGR 3S49.l $G3 1590.9 IT 49,9 IR 84.1 88 llO. t

RRT .90GO RRF .9114 RTF ,tOll CRT .9901 CR8 -.9957 C&T ",llll

568 4088.3 R13 .0890 R|9 .9929 LSA 111,1 NSA 12,2 $1A .f

5G! 4013.9 IG2 71D.9 THA 01,47 ELI il.I EL! 5.9 ALP ll.S3

LAUNCN DATE NAN ? II?I FL|;NT TIN[ |4O,OO ARRIVkL DATE NOV 8 1971

NEL/C_EN?RIC CONIC

NL 148,44 LAL -.DO

NP 80t.?l LAP -1.1|

RC 10?,880 GL 11,13

PLANETOC[N?RIC CONIC

C3 21.115 VHL 4.?IS DLA

LNCN AZNTN LNCN TIME L'I TIME INJ LAT

IO.O0 l? 8 SO 3142,10 -4O,Ol

80,00 t? 44 t| 5141.9| -34.95

?0,00 14 31 44 3008,70 -15.11

lO.O0 19 3S 44 2808.29 -11.55

80.00 to 35 t4 tilt,So -25.tt

IOO.OO 88 II 31 8281.72 -ll.3|

I|O.O0 83 91 10 20i9,92 -11,1|

DIFFERENT IAL ¢ORRECTIONI

TOE ,731t YRA 1.941i TCI-I.41SI IAU .lOll

ROE 1,1197 RRA 2.9088 RC$ -*1114 FlU .!4|49

POE 4.9174 FRAI4.Zt?| _C_'9.45|5 J|P Ill1

JOE 1,3493 IRA 2,0450 IC9 tRIER! FIP |174

D|ITANC[ 993,110 EARTH TO MAR1

LOL Ill.?? VL 12,211 GAL -1.94 AlL 8?,ID HCA |04,00 IRA !??.24 ECC ,19513 INC 2.9003 Vl $O.Gt?

LOP 1.74 VP I!,TR$ GAP 5.11 AZP $2.15 T_. 3|1,$1 TAP 115,31 RCA 142.57 A_O 111.$1 VR 81.157

GP -14,?1 ZAL 147.91 ZAP R4,42 [T8 18D,RI ZA[ 151,ll EYE 102.4| ZAC ??,94 ETC IGg,T4 bVl ll,2g

3,97 RAL 511.11 RAO IIAA.Q VEL 1|.942 PTH 1,14 VNP $.154 DPA -48.73 lAP Zig. DR [CC 1.378|

|NJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CIT T|H INJ I bAT |NJ I LONG

|Ol.13 Ill. IS 1|8,|4 |l ! 51 1241.R -19.48 83.99

tOt.l? tOS.ll It_.tt tO 11 40 |14|,5 -tR.$S ??.34

It.O? 18T,40 tD?,$O 11 t| 81 E008.? -!1,82 I?.ls

?T,91 |t3.Sl ID4.|0 2D 12 31 2308,3 -17,94 $3,71

Sl,4t tll.ll |03,44 21 9T 41 1151,S -17._0 9S.tR

3t.35 |38.Sl ID4,SO 21 91 3t |Z81.T -t?.94 28,13

10.91 liT,40 ID?,SD 24 | 19 |053.5 -2_,89 351.41

N|O-¢OURIE EXE(UT|ON ACCURACY ORllT OETCRHINA?ION ACCURACY

8GT 11tl.3 )DR 9419.9 399 1193.t IT 50.R 3R 81,3 31 230.4

RRT ,1214 RRF .1198 RTF ._tS CRT .tl$5 CRI -.1114 C4! ".tY41

3G8 4t!9.0 R19 .0111 Rll .|114 LIA tit.? NIA 11.t IIA t.O

IGI 4043,1 3G! T9|.4 TNA 91.11 ELI R$.? (LZ 4.! ALF |3.11

LAUNCH OAT| NAN T |17| rL|GHT TIk_ t4t.O0 ARRIVAL OATE NOV 4 tlTI

NELIO¢ENTRIC CONIC

NL 148.44 LAL o.00

NP 2D5.58 LAP "1.19

NC lID,D?1 $4. 11.91

PLANETOCENTRI¢ CONIC

C3 21.3R5 VHL 4,?35

LNCH AZNTH LNCH TIN|

30,00 IT t) 32

eO,O0 !? $2 IS

?0.00 tN 41 1t

80.00 13 41 43

8O.OO 21 I 84

19D.DD 22 2t 31

110.00 23 40 41

DIFFERENTIAL C(_R2CTION&

TO[ .?GIl TNA I.$S_?

ND[ 1,0884 NRA 2,405|

FDE 4,931| FNAI4,9114

lOG t,5420 IRA 2,1%81

OIITANC[ 917,|11 [ARYN TO NAR8

L_. 111,?? VL 32,1|t |AL "1.37 A|L t?,$D HCA I01,11 INA If?.lO |CO ,IIS?T I_C !.1111 Vl 90.027

LOP |0,17 VP It.ill tAP $,?_ AlP 1|.44 TAL 3|3,10 TAP !14,91 RCA 14|,|1 APO 1It,It VR 81.111

GP -13.?? ZAL 143.|1 lAP 11,41 IT3 I?l,ll ZA[ 19D,90 [T[ 1D0.34 ZAC TI.ll [TC 281,12 LVl 23,11

TC3-1.$251 SAU .S|_O

RC3 -.8_$9 FAU .td4)|

r¢3-S.5782 BlP 1713

IC3 1.7353 FIP 2gSO

OLA l.IR RAL 311,|t RAO 1141,9 VEL II,819 PTH 1.14 VHP $,11| DPA -47.90 RAP 187.14 ECC 2.3888

L-! TIN[ INJ LAT INJ LONG INJ RT AIC |NJ AZNTN INJ TIME PO CIT TIN /NJ 8 LAT INJ I LONG

92|4.71 -31,21 |04,9t ll|,l? 1|1.61 II t 1 11|4.? -24.28 88.t0

3111.99 -33,71 It.ll |14.91 Ill.41 13 44 II !117.0 -21.33 ?3.??

|t?l.IR -25.04 11,95 157.15 ID8.11 11 3D !1 lg?2.? -18.?! 85.88

1?17.87 -25.17 ?1,1t 188.51 |09.10 20 lZ SI !787.9 -16.79 St.31

IS01.11 -14,4| 5t,51 !18,69 104,73 2| 41 43 |509,2 -18.07 92.83

224|.$1 -2S.l? $1.$1 188.31 IDI.AD Z) I $5 1142.3 -18,?? 12,88

8018,S0 -29,04 11,47 ll?.13 101.82 IA 14 89 |01g.s -18.71 314.74

NID-C_URIE EX[CU?|ON ACCURACY _l|T D£TENNINAT|ON ACCURACY

IGT _5t5.4 IGR 3191.1 IG3 1153.? ST St.S 5R 78,g 81 131._

RRT ,1510 RRF .Dlll RTF ,9404 CRT .9983 CR3 o.lgtO CST -.9823

$GD 4|67.1 R23 ,lOl? RI3 .98R9 LSA 182.8 HIA 12,0 88A t.D

Ill A105.| Ill 711.8 THA ll,ll ELI I_.! EL_ 2.? ALF $4.@8

|l



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCH lATe W ? lift

HtLI(KKM?RI¢ CClllC
RL t48.44 LAL -,GO

RP lEO,It LAP -I,tt

AC Ill.it? _ $?,Ig

PLAM[TOCtN?NI¢ CONIC

C3 |t.tll VNL 4,718

Lk¢N A|HTM LNEM TIME

SO.DO l? 81 4?

Im.oo tT 58 46

TO,DO lg SO 14

8O.O0 tg 3g 54
gO,GO tt tT 38

100.00 99 39 48

liD.G0 93 48 40

fL|l_T ?|iN II4,00 AIRIVlL DATE NO¥ I II?l

OI_TA#C[ lOt.ill

L_. Ill,T? VL lt.tl4 tAL -I.4t AZL IT.41 HCA t|l,4l IHA

LC_ St,tO VP !!.8t1 lAP I.SO AlP It.|l TAL 311,81 TAP
SP -It,is ZAL |4t.lS tAP tO,SO ITS 171,00 ZA[ |El,O| ST[

EARTN TO NARI
I?Y.ll |C¢ .lille INCI. sOll Vt IO.OIY

S|l,|4 RCA 141.44 APO Ill.tO Vl ll, OII
Ill,i| ZAC 79,10 [TC tit,tO LVi ll,tO

OL4 I,II RAL 3lI.Q4 nAO l143.l VEL II.ltT PTN I,tl VHP },f?l OPA "4?.It tAP tei,lO ECC l,]gg)

L'l TIME INJ LAY INJ LONG INJ mY AiC INJ AZNTH 1NJ TINt PC) CiT TIM INJ | LAT INJ t LONG

3t|l,gO "38.85 lO|,8t lit,lS 180.80 11 14 51 818t,t -=3.02 80,81

3088.99 -It.t? tT.l$ ll4°T8 114.13 ll It 14 8088.l -tO.It f4.tO

9840.1) o80.31 07,30 198.El lOt.t8 18 50 14 1040.1 017,19 83,|9

9731.34 -iS.OF 78.?1 1tO.It 101.93 tO 42 tl 1731.3 -13.78 At. It

t4TO,83 -13,73 53,91 108.82 tOS,8i 81 58 49 1470.8 -11.01 30.39

8105.8! -84.9? 34.0? 188.88 108.93 _3 |J 31 180S.J -13,71 10.49

lgOO.JS -18.31 It.t8 lJJ.9J 109.96 14 81 47 tJJ.9 -it.El 352.84

OIFVENENT IAL CONNECTION8

TOE .4498 TNA |.TILE TC3-1.68|3 BAU ,SIYt

ROE 1,0549 NRA 9.3044 RC3 -,7949 FAU ,14530

FOE 4.gilt FRAt4,T489 FCI-S,g?|S lip 8863
8DE 1.3499 8NA 9.8010 BC3 l.iOSR FiP 3010

NID-CO4JRSE EXECUTION ACCURACY ORBIT OETERMI)LITION ACCURACY

8GT 2J83.4 8_q 311J,T 803 IJJi,S ST JO,$ JR 74,1 88 139.1

RRT ,9447 RR; .9944 RTF .|SO4 CRT ,9995 CRJ -.J893 CiT -.giSt
8GB 4844.1 RE3 *1124 R13 .9996 LJA 163,8 NiA iZ,O 8lA 1,t

GGI 4185.8 JGt ?00.9 THA 48.4J ELI • 9?.g EL9 I.S ALF 9|.F1

LAUNCH DATE MAN ? 1071 FLIGHT TINt 840.00 ARRIVAL DATE NOV 8 19Ft

NELiOCENTRIC CONIC DIJTANC[ J09,741 EARTH TO MAR8

RL 148.44 LAL -.00 LCL IG5.?Y VL 31,838 GAL -G.4S AZL 8?.66 HCA tOT.it 8MA 177,14 [CC ,|lily IHC t.33?0 Vt 30.017

NP 910.45 LAP -1,09 LCd_ 13.43 VP tt.itJ GAP 3.tO AZP 92.0T TAL 310,69 TAP 190,34 RCA 14E,37 APO 211.91 V9 9S.OSD
RC 114,30? GL il, ID GP -29.03 ZAL 149,15 ZAP 88,34 ST8 |78.18 ZAE lt?.Jl ST[ 191.97 ZAC SO.IS ET¢ 9S9.Oi LV! 14,??

PLANETOCENTNI¢ CONIC
C3 99.173 VHL 4,709 OLA ,41RAL 3it. El RAt J643,J VEL 11.923 PTH O.g3 VMP 3,74J OPA -4J.34
LHCN AZMTN LN_N T|N[ L-i TIME IMJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIN[ PO CiT TIN

SO.DO 17 2F 38 3166.96 -3T.44 101.23 191.15 121.81 IS 80 tS 1147.0

DO.DO 10 S 4? 3061.93 "3t.92 95.34 184.64 115.64 1J 57 50 8069.8

YO.O0 10 58 32 9910.64 -17,61 03.30 186,93 110.96 ig 4? 3 1910.6

00.00 20 S _3 2698,19 -84.29 ?0.48 108.23 107,92 tO 51 t1 tJg8,2
DO,GO 21 9737 2436.04 -23,06 91,63 188.65 106,84 tt O 13 1436.0

100.00 92 49 15 9172.66 -24.99 31.84 188.23 107.92 83 15 ST tSYt.?
110.00 D I 94 1957.45 -iT.6l 14.21 188.93 110.96 O 34 39 957.5

DIFFERENTIAL CCNR[CTION8 MID-COURSE EXECUTION ACCURACY
TOE .isis TNA 1,9736 TC3-1,7197 BAU .5585 8GT 3093.9 3OR 3047.4 803 1780.0

nO( 1,0263 RNA 9.2071RC3 -.7813 FAU ,14060 RRT ,gilt RRF .9939 R?F ,9380
FOE S.OOg3 FNAI4.9309 FC3-5,7219 lip 7003 SOB 4342.7 923 ,1167 R|3 ,SOTS

802 1,3340 ERA 9.1809 9C3 1,J?71FJP 3058 SOt 4190.0 lot J74,? THA 44.54

RAP 905.17 ECC 1.3849
INJ 9 LAT INJ 9 LONG

-91.9T TO.TO
-19.18 P9,80

-tO.St Gt. Z3
-14.73 47.1t

-14.0_ 20,24
-14,73 0.53

-il.lt 391.14

CAGIT OETERNINATION ACCURACY
IT 03.5 89 74,3 88 132.4

CRT .9997 CRJ -.1877 CiT -.0891
LiA 1J4,9 MIA 19,1 8lA t.t

ELl g9.t EL! 1,9 ALF 48.69

LAUNCH OAT[ MAN ? 1971 FLIGHT T|H[ 948.00 ARNIVAL DATE NOV 10 19Y1

H[LIOC[NTNI¢ CONIC DIITANC[ 600.918 EARTH TO MAR8
RL 148.44 LAL -,00 LOL |l|.?? VL 31.931GAL -I.4G AZL IT,it HCA tOO.GO 8MA t?T.II [CC ,11163 IN¢ 9.1794 Vl 30.OIY

RP 210.70 LAP -1,0S LOP 14,99 VP 18,S94 GAP 3,0J AZP 9|,tl TAL 318,43 TAP |J?,33 RCA 141.30 APO 911.GS V2 2J,010

NC 118.440 GL 1S.00 GP -11,89 ZAL 130,30 tAP 88,37 ST8 17?.41 EAt 126.00 EYE 195,09 ZAC 8|.4J [T¢ 288.85 LVl 14.38

PLANET_ENTNIC CONIC
C3 22.148 VHL 4.?08 DLA -,SO RAL 31 ?,ST RAt 8343.3 VEL 11. get PTN J,93 VHP 3.T|9 OPA -45,80 RAP 993,G0 ECC 1,3845
LNCN AZNTN LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CiT TIN INJ 2 LAT INJ 2 LONq

50.00 1? 33 10 3141.53 "31.?0 g9.84 Eli.Q8 lt2,?! IS IS 3J 9141,5 -21,01 ?l,rI

SO.O0 19 13 2_ 3030.36 -31.33 93.T6 184.6| 116.33 19 4 2 |039.S -19.14 Tl.5S

70.00 19 6 19 9493.8Y -86.94 83.50 186.97 !!1.03 19 54 13 1883.9 -13.69 80.T0

00.00 20 13 14 1664.03 -83.63 J8.4Y 188.31 108.70 |0 SO 43 IG6$.0 -13.01 43.38

90,00 91 38 5? 2404,39 -tt.49 49,33 108.?6 107.?0 tt 1? t 1404.4 -13,tI 98.3S

100.00 92 58 9 9149,$2 "tl,l$ 29,94 I98.32 |09.70 13 33 49 114_.3 -I3.8_ 8.T$
1to,00 D 9 41 193_,89 -tO.G4 12,42 toG.g? !!1.03 0 41 St $30,? -13,G9 349,69

DIFFERENTIAL CORRECTION8 NIO-COU98[ EXECUTION ACCURACY ORBIT OETEgNINATION ACCURACY

YD[ .9$44 TRA 2.1849 TC3-I.IOJ9 JAU .3??8 807 $3J4.7 3OR 2917.8 |03 |734.t ST 70.3 IR Tt.I II 112.|

IOE 1.0019 RRA 2.91t] R¢3 -.Yte4 FAU .94793 RgT .gSGT RRF ,9||5 RTr ,_.3T CRT .1991CRG -.9854 C|T -.989R

FOE |.Otgt FRAIl.OIl| FCI-$.?St7 |$P Tti| 341 4410.t RE3 .1185 R|3 .18G1 LIA ltl.t MIA It.2 GGA 1.t

10¢ t,313t IRA 3,0314 IC3 1.9494 FSP $05| IG| 441t,| IGt J41,T TNA 40,95 [L| |00.9 ELI t.t ALF 45.45

LAUH¢N OAT[ NAI T I$T1 PL|GHT TIM[ 850,00 ARRIVAL DATE NOV tt tl?t

H[LIO¢[NTIIC CONIC OIJTANCE J14,013

NL 148.44 LAL -o00 LOt. tlg,?T VL 31,t3t QAL -i,$4 AZL IT.it HCA riO.|| INA
RP 910,95 LAP "|,0| LOP 13,17 VP _8o$Jt GAP t,14 AZP lI.Tt TAL 3|1.11 TAP

RC 198,S3Y CA. 13,t? GP -t0.41 2AL l$O,JO ZAP 84,J8 IT8 I?J.T3 ZA[ 1|4.|l ETE
PLANET¢_ENTgIC ¢0541¢

C8 98.1gg VML 4,T09 DLA -t,$4 RAL 318.0t RAO le43,J V[L It,gt3 PTN

LN¢H AZNTH LNCH TINt L'I TINt INJ LAT INJ LONG INJ R? AiC

90.0O 1T 31 tt 3lEg,tO -lJ.Ot II,St lJl,0J 183,40 18 30 30

GO.O0 19 II $3 3011.49 -30,98 08,33 184o67 11T,30 |J J |3

?0.00 19 13 3T tiD1.lJ "ti.3t 81.39 10T.09 lit.gO 10 I t?
80.00 tO 93 33 li40,10 "t3.03 ll,JJ 108.48 IDJ,34 81 T 34

90,00 81 43 41 83?$,33 -||.8| 47,J3 lJJ,94 108.41 tt |5 IS

tO0.O0 93 G 85 tl!l.0T -83.03 tJ.03 188.48 109.$4 83 41 40

110.00 0 l? O 19DJ.38 -|9.31 10oj0 18T.DJ lit.gO 0 4G 4J
DIFFENENTIAL COINE¢TIOM8 MIO-CQUR8[ EXi¢UTIQN AC¢uRACT

TOE !.0112 TRA 8.3993 TCl-l,99T1 8AU .$087 8GT 3131,1 $GR 8J10.3 $03 1?4_.l

ND[ .D?gg RgA 9oD_OtNC3 -,8940 FAU o1470| NRT .HOE _F .J913 R?F .JUt
FDE 9.0219 FRA19.1441 FCl-$,T41G BJP 7404 8G8 4194,? RE3 .1183 R13 ojj60

BDE 1.4079 IHqA 3,13410¢3 9.0904 FiP 31|8 JGI 43§1+? SO2 G17.% THA $?,41

30.OtY

Ill.30 RCA 14_.tt APO tit. Or tJ.O01

193.|? ZAC 81.13 [TC 180._$ 13.91

EARTN TO MARl

tT?.tt E¢C ollTOI IM¢ t.0340 Vl
V2

LV!

J,J$ VNP 3,T|J OPA -44,90 RAP 991.70 tCC t.3848

INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 8 LONG
tltl.l -tO.t4 °T.it

8018.$ -t?.34 T0.43

1819.J -%4*84 |9.'3
$J40*J -19,J? 43.?9

13T5.5 -19.97 94.iT

1115,t -12.9T |.1J
9DJo4 -14.14 341.93

OR,IT DETERMINATION ACCUNqACY

8T TS.S 89 TO.l 83 132.4

CRT ,99FI CRJ -,903T CST -.9830
LgA 18T.3 NIA 19.$ JgA 1.2

ELl 103.0 EL8 3.4 ALF 49.83

18



JPL TM 33-1OO . EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE MAR ? !171

MELIOC[NYRIC CONIC

RL 148.44 LAL ",00

RP R11.80 LAP -.19

RC 180.839 GL 13.01

PLAMEYOC£NTRIC CONIC

C3 88.880 _HL 4.TtS

LNCH AZMTM LNCN TIME

5O.oD IT 43 18

SO.D0 19 ES 26

?O,OO 19 EO 30

RO.OD 20 31 82

90.00 9153 56

100.00 23 14 14

itD.O0 D t3 l)

LOt. Ill,?Y VL

LOP - IT,09 VP 18,S8? GAP

GP -1R,Tt ZAL15|.49 ZAP

FL|DHT TIN[ 258,00 ARRIVAL DATE NOV 14 18f1

O||TAIK[ I|l,RT2 [ARTN TO" NARI

32,21| SAIL "S,SR AZL DR.|O NCA 2||,19 8NA |77,12 ECC ,IRTS8 ZNC 1.8991 VS lO.OlY

2,92 AZP 91.62 TAL $t?,93 TAP 181,28 RCA 142.19 APO 212,11

82°89 ET8 |76,09 ZAE |22,91 EYE |R2,22 ZAC 62.97 ETC 268.45

OLA -2,41MAL 311.48 hAD 8843.8 YEL 11.928 PTH 8,83 VHP 3.TO9 DPA -44.21 RAP 881.$9

L-! TIN[ |NJ LAT |NJ LONG ]NJ RT ASC |NJ AZMTH INJ T|NE PO CST TIN INJ 2 LAT

3191,47 -35,39 9?,S3 181,14 t24.18 18 31 SO 2111.5 -IR.IS

29_H).41 -30.28 RI,IO 184.80 117.98 19 ll 2t 1999.4 -16,80

R63?.48 -Rt,73 80.44 187.27 113,28 20 ? 48 1857.t -14,08

HiS.s? -22,45 65.03 t88.TO tt0,22 21 14 S8 1811.6 -12.19

2549.19 -21.23 45.92 189.17 109.11 22 33 t 134R.2 -11.48

2090.05 "22,41 26.40 188,?0 110,22 23 49 4 1020,0 "12,19

1884.28 -21.7_ g.lt 187.27 113.28 O 55 1? 884,3 -14.06

V2 23.878

LVl IS,R2

ECC 1o183R

ZNJ 2 LONG

TY.D8

89.43

58.18

42.15

23.1S

3.?1

84T.D2

DIFFERENT IAL C_RRECTION8

TOE 1,0705 TRA 8.6081 TC3-|.9828 BAU ,8210

ROE °95?8 RRA 1.8319 RC3 -.8599 FAD ,14830

FOE 5.0170 IrRAiS.182? FC3-5.?053 BSP 7652

80[ 1,4365 8RA 3.8448 8C3 2.0895 FSP 3131

N|D-COUR8[ [XECUT|ON ACCURACY ORBIT DETERN|NATION ACCURACY

SGT 3903.1 SGR 2695,0 883 1743.3 ST 80.i SR 68.0 88 112.0

RRT .N26 RRF ,9900 RTF ,9717 CRT .9960 CR8 -,9614 CRY -.9948

8GB 4743,2 R23 .|162 R13 .9858 LSA 168.1 MSA 12.S 85A 1.8

$G1 4704,3 382 808,0 THA 34.28 EL1 |05,4 EL2 4.6 ALF 40,13

LAUNCH OAT( NAR ? 1871 FLIGHT TIN[ 2t4.00 ARRIVAL OATE NOV 16 1871

NELIOCENTRZC CONIC DISTANCE 622,447

RL 148.44 LAL -.DO LOL 115.77 VL 32,232 GAL -6.64 AZL 88.23 HCA 212,14 8NA

RP 811.46 LAP -.85 LOP 18.30 VP 22,494 GAP 2.40 AZP 91.50 TAL 3t?.R6 TAP

Re 123.058 GL 12.10 GP -19o01ZAL 151.96 ZAP 80.77 [TI 1?S.50ZA[ t21.30 [T_

PLAN[TOCENTRIC CONIC

C3 28.334 VHL 4.726 DLA -3.21RAL 318.89 RAD 6643.2 VEL 11,930 PTH 6.85 VHP

LNCH A2MTM LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ARC

SO.D0 17 47 Sg 3096.49 -34,81 98.58 181,2R 124.71 18 39 36

60.00 [8 30 59 2982.14 -29.72 89.97 185.00 118.58 19 20 41

?O.O0 19 27 1 281?,37 "25.18 79.13 187.51 113.87 20 13 18

SO.DO 20 38 45 2592.75 -21.91 83.5t 188.98 110.81 21 21 18

90.00 22 1 41 2325.14 -20.69 44.36 189.47 109,72 22 40 2?

100.00 23 21 3? 2067.22 -21.91 24.92 188.98 110.81 23 56 4

1t0.00 O 30 23 1864,18 -25.t8 8.05 187.51 113.87 1 I 27

DIFFERENTIAL CCRRECTION8 HID-COURSE EX[CUT|ON ACCURACY

TOE 1.1199 TRA 2.8158 TC5-2.0949 BAD .6440 SGT 4188.2 IGR 2582.5 883 1736.8

ROE .9591RRA 1.8458 RC3 -.68S7 FAU .14551 RRT .9640 RRF .8885 RTF .9744

FDE S.DOll FRA|S,1808 FCS-S.6408 aSP 7925 SG8 4903.4 R23 ,|127 RI3 .9854

80£ 1.4698 BRA 3.8668 BC5 8.1588 FSP 3134 881 4068.0 882 188.0 THA 31.36

3O,Ol?

170,20 RCA t42.04 APO 212.23 2S.848

180,98 ZAC 83.6? ETC 268.2? 13,88

EARTH TO NARI

t77.13 ECC .19813 INC 1.T?37 Vl

V2

LVI

3.708 DPA -43.55 RAP 280,49 ECC 1.5878

|NJ AZNTfl INJ T|NE PO CST TIN |NJ 2 LAT INJ 2 LONG

2086.5 -18.64 T$.32

1982.1 "15.89 88.53

1817,4 -13.35 $8.98

1592.7 -11.47 41.03

1325.1 -10.?6 21,73

1067.2 -11.47 2,40

884.2 -13.3S 343,90

_81T DEYERMINATION ACCURACY

8T 85.8 SR 68._ 89 151.8

CRT ,9938 CR8 -.9?89 CST -.9992

LSA 169.8 NSA 12.6 SSA 1.8

ELI |08.0 EL8 5.8 ALF 37.83

LAUNCH DATE MAR ? 1971 FLIGHT TIME 258.00 ARRIVAL DATE NOV 18 1971

HELIOCENTRIC CONIC DISTANCE 828.820 EARTH TO MARS

RL 148,44 LAL -.DO LOL 185o?? VL 32,213 GAL -8,70 AZL 88,34 MCA 213.?t 8MA |?T,|! ECC .t9876 INC 1.6566 Vl iO.OtT

RP 211,73 LAP ".12 LOP 19.51 VP 22°480 GAP 2.18 AZP 91.58 TAL 317.38 TAP 171.13 RCA 141,94 APO 212.36 V8 R%911

RC 183.808 81. 11.28 6P 018.33 ZAL 1t2.47 ZAP 78.89 ET8 ITA.8712AE 119.67 [TE 18R,8t ZAC 84.33 ETC 268.99 LVI 18.9S

PLANETO¢ENTRIC CONIC

C3 28.d74 YML 4.74! OLA "5,87 RAL 118.1R RAO 8643.9 V£L 11,936 PTH 6.94 VHP 3.712 OPA -42,92 RAP 2?8.48 ECC 1.3899

LNCH AZMTH LNCH TIN£ L-| T|N[ |NJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

SO.DO 17 52.26 3083.01 -14.28 IS.?1 t81.49 125.27 18 43 49 2083.0 -1?.9_ Y5.69

60.00 16 38 14 2966.12 -89,21 80.5? 185.29 119.10 19 25 41 1966.5 -15.24 87.72

?0.00 19 33 10 2789.|1 -24.8? ?7.96 187.81 114,40 20 19 49 l?gg.l -12.69 55.96

80.OD 20 43 44 297|.91 -2|.40 _..22 189.31 111.33 2! 28 36 1571.9 -10.61 39.84

go. Go 22 9 8 2303.16 -20.18 42.58 189.80 110.25 22 4? 25 1303.2 -tO.1O 20.46

100.00 23 88 36 2049.40 -21,40 23,59 189.31 111.33 24 t 42 1048.4 -10.61 !.21

110.00 0 36 32 1845.93 -24.87 6.80 187.81 114.40 ! T 18 849.9 "1_.6_ 344.09

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1609 TRA 3.0247 TC3-8.t410 8AU .66?8 8GT 4429.8 $GR 24T3.5 583 |T29,3 ST 90.6 IR 64.S $l 150.9

ROE .9225 RflA 1.7827 flCl -.S918 FAU .14409 RRT .t846 RRF .Ill? RTF ._,68 CRT .9912 CSl -.9712 CST -.ISIS

FOE 4.98S| Fflk15.1438 rCS-l.9498 RiP 8220 368 5073.4 R23 .|084 R|3 .ITS3 LSA l?l.2 MSA IS.0 SSA 1.2

80[ 1.S059 IRA 3.$008 8C3 2.2220 FIP 3190 8G! 5040.9 882 5?3.4 THA 28,?1 EL! IlO.g EL2 8.9 ALF 35,28

LA_CM OAYE _AR 7 ltYl fL|GMT T|N( Ill.DO ARRIVAL OATE NOV lO 19Yt

MELIO¢ENTRIC CONIC

RL 148.44 LAL -.60 L(_. 189,TY VL 32.R39 _AL

RP 818,01 LAP *,88 LOP RO.?2 VP R2.428 GAP

RC 18?,IR8 GL 10,48 GP "17.89 ZAL 15_.13 ZAP

PLANETOC[NYRIC CON|C

C$ 88.848 VHL 4,759

_NCH AZMTM LNA_H TIME

SO,DO 17 18 41

80,00 18 41 14

70.00 19 38 1

80,00 80 18 81

90.00 2R 19 lg

100.00 _3 55 18

110.00 O 42 23

DIFFERE_T|&L C(:RRECTION8

70[ 1.8513 7RA 3.2323 TC3-2.215t IAU ,6917

ROE .90?1RRA 1.8885 RC3 ".5581 FAD ,14221

FOE 4.95?4 FRA15.0768 FC3-5.4561DSP 8531

BOE 1.5455 BRA 3.6439 BC3 2.2843 FSP 3116

DIITANC[ 630,?R| EARTH T0 MARl

-I.?l AZL 88.41 HCA 214.98 IMA 177.1? 2CC ,18946 INC 1.$419 Vl $O.Ol?

1,97 AZP 91.2? TAL 317.09 TAP |?2.OR RCA 141,84 kPO 212.$1 V2 R9.BRO

77.04 ET8 174,48 ZAE 118.05 IT[ IDD,D1 ZAC 84,87 ETC 26?o91 LVI IR,84

OLA "4.RT RAL 316.74 RAO 8444.0 V[L ||,843 PTH 8,9| VHP 3.721 DPA -42,30 RAP 2Y8,$S [CC I,SYRY

L-I YI1_ |NJ LAT |RJ LONG |NJ RT ARC |NJ AZMTM |NJ TIN[ PO CST TIN INJ 2 LAT INJ R LONG

3070.90 -33.80 94.gS 181,?t 121.72 11 4? $2 2070,9 -17.41 Y5.13

2992,41 "28,?4 88.07 189,54 |ID.S? 18 30 27 1852.4 -14,65 86,98

2782,$3 -24,20 ?6,90 188,15 114.8? 20 29 23 I782.5 -12.08 95.07

8992,84 "20.92 81,01 188,88 111.80 21 34 $4 1592.g -10,20 38.76

2283,09 1-19,79 41.88 Ig0.1g 110.71 22 $4 2 1283.1 -g.48 IS.30

2027,41 -20,92 22,38 18g.68 |1t,80 24 9 0 1027.4 *10.20 .13

1829,35 -24.20 5,82 188,1t 114.87 I 12 $2 829.4 -12.09 343.88

NIl-COURSE EXECUT|ON ACCURACY OROIT DETERMINATION ACCURACY

$GT 4686.1 $GR 236?.3 $83 1714.8 ST 85.5 5R 82.S $$ 230.1

RRT .9645 RRF .884? RTF ,g?83 CRT .9883 CR$ -.9?32 CRY -.9g67

8GB 9290.1 R23 .1035 R13 .g852 LSA 172,5 NSA 13.5 8SA i,2

881 5220.0 $82 561.S THA 26.30 ELI 113.8 EL2 8,0 AL_ 31.|$
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCN OATE NAR ? tiT|

NELI(_ENTR |C CON|¢

RL 248.44 LAL -,OO

RP tlR.2S LAP ",88

RC 129.890 _ 1.71

PLANETO¢ENTR ] C CONIC

C3 E2,ISS YHL 4,781

LN¢N AZNTN LNCN TINI[

SO,DO IS 0 48

1O,0O IS 48 0

?0.00 tS 44 84

IO,nO 20 98 3?

99,00 28 88 38

t00.OO 23 41 22

frO.D0 0 4? 54

LOt. SiS.T? VL

LOP 82.9| VP 8|.392 GAP 1.7S AZP 91.17 TAL 915.80 TAP IT8.96 R¢A 141,73 APO |12.68 V8 89,848

6P -l?.OT ZAL 199.37 ZAP ?S.2S [TS |?4.03 ZA[ tIQ.4S [T[ 187.87 ZkC 85.59 [TC 867.?? LVI 18.33

OLA -S,S8 NAb 980,tS RAO ll44.| V[L St,gS8 PTN 6.95 VHP S,?Sl ORA -41,?t RAP t??.G8 [CC l,S?tt

L'| T[N£ [NJ LAT |NJ LONG |NJ RT ARC XNJ AZflYN ZNJ T|l_ PO CRT T_N [NJ 8 LAT INJ 8 LONG

SOlo,o? -SS.3? 94.8? 288,0S 18R,22 tO S! 45 2060.t "18.9_ ?4.99

8998.?0 -tS,_! 87.t? 285,08 119.98 19 3S 0 1999,? -14,21 ll,S4

|?IT,SO -IS,T? TS.OS 188o5_ 11So28 tO SO 41 ITE?.S -11.S4 S4,24

8SIS.Q4 -80.48 39.91 190,08 112.61 _1 40 SS ISSS.S "9,94 S?,78

8_84,76 "|9,85 40.SZ 190.60 111.18 83 0 19 1664,9 "1.98 18,25

6010.11 -60.48 61,28 190,08 11_.61 64 14 59 1010.1 -9.14 RIO.IS

1824.32 "63.?? 4.87 118.52 ITS,88 l 18 10 814.3 -I1,84 343.18

PL|£NT TINE 660.00 ARRIVAL OAT6 NOV 86 S971

O|RTANC[ 634,661 [ARTN TO NAR8

_|.137 4AL -1,9| AZL $9.SS N¢A ttl.$1 iRA 177.61 [¢C .rOOSt IUC 1.4499 Vl 30.Or?

DIFPERENTIAL CORNECTIGN8

TON 1.3126TRA 3.4181 TCS-2,284Q BAU .7164

ROB ,8930 RRA |.8041 RCS -,8693 FAU ,|4ORS

FOR 4.9212 FR414.8924 FCS-8.3125 lip 8848

lOS !,8t77 6RA 3,7939 8CS 8.344S FIP SOlO

LAUNC_ DATE NAN ? 19?1

NCL[O¢[NTNI¢ CONIC

RL 148,44 LAL -.0O

N? 212.57 LAP -.18

RC 132.153 _ 9.01

PLAN[TOCENTflIC CONZC

C3 23,093 VHL 4.801

LNCH AZNTH LNCN TIN[

SO.DO 10 4 38

60.00 18 50 33

70.00 12 49 51

80.00 21 4 31

90,00 22 28 SI

100.00 23 4? 2?

riO.D0 0 53 13

HID-COURSE EXECUTIC_ ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4896,9 3GR 8814,| SOS 1195,8 ST 100.3 98 60.9 19 129,1

RRT °9639 RRF *9624 RTF ,9?98 CRT .gRID CR9 -.9700 CST -,9972

SGB S4Sl,S R23 .0979 RIS .9858 LOA 178.9 NSA 13.7 SSA 1.3

981S40S.Z 382 581,? THA 64,|1 6L1 116.9 ELI 9.0 ALF 91.08

FL;GH? T;_ 862,00

DIS?ARC[ ISO,12?

L_ 118.?? VL 38.699 GAL "6.89 AZL 98.65 HCA 817,96 3NA 30,b17

LOP 83.12 V? 28.359 GAP 1.54 AZP 91.07 TAL 3tl.49 TAP 2S.81S

6P -16.49 ZAL 158.79 ZAP ?3.45 [T3 173.62 ZA[ 114.86 [T[ 18.03

DLA "5.93 RAL 380.SS RAO 1944.6 VEL 11.gu PTH 1.96 VHP S.?S3 OPA -42,13 flAP 871.98 [CC 1.9801

L'I TINS INJ LAT gNJ LONG INJ RT A$C INJ ASNTH INJ TINS P_) CST TIN INJ 2 LAT INJ 8 LONG

3050,40 -32,98 93.68 182,39 125.47 18 55 28 8050.4 -16,42 74.18

6926,29 -67.96 81.55 116.66 180.34 19 3g 21 1928.5 -13,63 t8.?l

2753,90 "23,3? ?3.89 188,94 119.84 20 39 43 1759.8 "ll,DS 89.50

2919.90 "20,07 58.92 190,52 118,58 21 46 95 1519.9 -9.13 96.89

2646.05 "|8.64 39.47 191,05 111.48 89 I 19 |248.! -8.40 17.30

2994.37 "60,07 80.69 190,52 118.58 84 20 46 994.4 "9.19 958.26

1800,76 "23,37 4.01 188.94 115.64 I 69 14 800.7 "11.05 342.42

4RRIVAL DATE I¢OY 84 1971

EARTH TO MARS

177,29 [CC .60104 INC 1.9470 Vl

173,95 RCA 141.91 APO e12.eJ v2

1t?.01ZAC S6.|S ETC 867,93 LVl

DIFP£RENTIAL CORRECTIONS

TD[ 1.3788 TRA S.6436 TC$-2.349S BAU .?4Ot

RDE .8608 RR41.5292 RC3 "°494S FAU .IS??t

FD[ 4.8631 FRAI4,831? FCS-8,1149 8SP 9189

ODE 1.6333 6RA 3.8918 BC3 8,3998 FIP 3081

'LAUNCN DAY( NAN 7 1971

NKLIO(ENTR|C CONIC

RL 148.44 LAL -.00 L0L t95.?? VL 38.648 GAL

RP 212.8G LAP -.79 LOP 84.38 VP 66,925 SAP

RC 134.475 GL 8,34 GP -|8.91 ZAL 154,19 ZAP

PLANSTOC2NTNIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T $188.7 9DR 8115.3 3G3 1672,3 ST lOS,O 88 5go3 89 128,0

RRT ,9665 RRF .9?99 RTF .9910 CRT .9815 CRS ".9666 CST -.98T8

966 5116.8 R2S ,0963 RIS .9854 LSA 175.S NSA 14,0 3SA 1.3

861 5590.3 362 944.9 ?HA 28.13 ELI 120.8 EL2 9.9 AL_ ?9.20

FLIGHT ?ZN( 864.00 ARRIVAL OA?E NOV 86 1972

DISTANCE 643.290

"6.91 AZL 98.74 NCA 619.51 8NA

1.38 AZP g0.98 TAL 816.1? TAP

71.76 ET$ 175.65 ZA[ 113.23 [tE

C3 23.380 VHL 4.833

LNCN AZNTH LNCN TIN6

80.00 16 821

80.00 16 $4 53

Y0.OO 16 54 SS

80.00 21 tO 17

80.00 22 34 49

100.00 23 S) 9

ttO.OO O SO tG

EARTH TO MARS

177,69 [CO .20192 INC 1.6553 Vl SO.D1?

174.?S RCA 141.49 APO 6_3.09 V2 65.782

196.69 Z^C 86.76 [TC 667.50 LVI 11.73

DLA -t.80 RAL 380,98 MAD 9044.S VEL 11.973 PTN 6.97 VHP 3,778 DPA -40.58 RAP 676.1S ECC 1.3844

L-I TIN[ INJ LAT INJ LONG INJ RT ARC |NJ AZNTN INJ TINS PO CST TIN INJ 2 bAT INJ 6 LONG

3_41.89 -32.93 93.16 186.76 1_6.77 18 58 S 2041,8 -IS.DO 73.79

tOte,OR -67.99 85.92 189.87 160,85 19 43 31 1910.1 -13.20 65.24

6?41,6_ -|3.01 74.39 109.30 115.97 60 40 35 1741.6 -10.60 52.84

8508.91 -i9.?O 58,09 190.99 112.90 61 52 2 1505.9 -8,69 38.09

2638.94 -19,48 59.51 191.53 111.81 28 12 6 1232.8 -?.93 19.43

1980.08 -19.70 19.40 190.99 !16.90 24 29 9 990.1 -0.89 957.48

1768.44 -83°01 3,64 189.38 115.97 I _8 4 788.E "10.60 341.78

DIF?£RENYIAL CORRECTIONS

TOE 1,4379 TNA $.8441 TC_-2,40SS JAU .?GS4

RDC .8S94 RRA 1,45S9 RC$ ",4149 _AU °I$SDG

VDE 4,8389 rRAi4.ITZ6 PCS-5.0190 |SP 9519

ODE 1.9803 IRA 4.1131 9CS 6.4540 FIP SDS_

NID-COURSE [XECUT|O_ ACCURACY ORBIT DETEgNINATION ACCURACY

SOT $4_1.6 8GR 6069.9 SO3 184_.8 8T lOg,S 88 57.8 88 1_8.0

RRT ,990S RRF ,9?48 RTF ._v|9 CRT .9776 CR| *.9869 ClY -.ella

t$i 9003.3 R_S .oil? R13 .9899 LSA 176.7 MJA 14.3 SSA 1.3

SGI S7?8.1SG_ 340.1THA 60._ ELI 123,4 EL6 10,8 ALF 87.48

LAUNCH DATE NAR T 1971 FLIGHT TIN[ tit,DO

NELIO¢ENTRIC CONIC DISTANCE 64?.450

RL 241,44 LAL -,OO LO_ |98.77 VL S_,849 6AL -?,03 AZL lO.8S HCA 818.7S IRA

RP 213.1t LAP ".?S LOP 6S.St VP 6_.691 lAP 1.It AZP 90.90 TAL SIS.IS TAP

R¢ 139,814 6L 7.?1 6P "1S.$? ZAL IS4.S6 ZAP TO.OR (T9 |78.91ZA[ 111,69 IT[

PLANETO¢IN?R|¢ CONIC

C3 69.tSl VHL 4,894 OLA -?.O_ RAL 961°36 RAO 6_44.4 V[L 1|.98S PTH 1.9i VHP

LNCH AZN?H LNCH TIN6 L'I TIME INJ LAT INJ LONG INJ RT AAC INJ AZNTH INJ TIN[

SO.DO 26 11 55 3094,8? -36.96 98.?9 _93,17 16?.09 19 6 69

DO,DO 11 99 2 6908,94 "8?,84 8_,31 ll?.|l ]_D.OS 19 4? 31

?0.00 16 59 46 6?SO,S? -66,18 79,64 189.85 216.69 60 45 23

80.00 21 tS 42 6498,16 "tl.3S 57.88 |g/,49 Ill,19 81 57 15

80.00 82 40 30 8619.03 -19,11 3?,65 192,04 116,10 69 l? 69

100.00 0 2 30 19t?,13 -19,35 18,8g 191.49 113,19 0 35 17

110.00 1 3 4 17??.39 "66,69 8.96 189,85 ||6.65 1 32 42

olirlrERENTIAL CORNECTION6 NID-COURSE _XECUTION ACCURACY

TO8 1.8017 TNA 4,0491 TC3-8.4946 _AU ,7916 9GT 9654.9 3DR 1676.1 SGS 1116,S

RDE .8569 RRA 1.SS?Q RCS ".495? FAU .13240 RRT .g981RRF .9?IS RTF .982?

FD8 4.?6?S FRA14,4950 FCS-4,B4S? BSP gl62 3GB 599_o0 R_3 .6812 RI3 .98_6

ODE 1.7303 BRA 4._802 RCS 6.5091FSP 6976 961 5966.9 $66 SS?.4 THA 18o6g

ARRIVAL DATE NOV 88 1971

EARTH TO NAR9

177.34 [CC .60206 INC 1.1848 Vl SD.DI7

_?1,90 RCA 141._7 APO 213,32 V6 |S,?49

ISS.|I ZA¢ 8?.IS ETC |6?.$8 LVI 11.44

S,900 DPA '40,DR RAP |75,49 ECC 1,9898

PO CST TIH |NJ _ LAT INJ 6 LONG

6034.S -I§.14 ?3.45

19D8.9 -16.81 64.78

1730.9 -10.19 52.64

1492.7 -_.24 35.36

121g.D "?.SO 15.94

987.1 -8.24 396.73

?7?.4 -ID.Ig 341,18

ORD|T OETERNINATION ACCURACY

ST 114.2 38 56.3 39 928.S

CRT .9739 CR9 -.gsgD CST -.gg83

L$A _79.2 NSA |4.? 88A 1,3

ELI 12G,8 EL2 11.6 ALF _5.89
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° JPL TM 33-100 EARTH.MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE HAl T tRY1

HEL|O¢ENTR|C ¢_llI¢

RL t40.44 LAL *.00

RP RtO,4D LAP ",?l

MC 139.|71GL ?.tR

PLANtTQ¢tNTRI¢ CONIC

C3 RO.D?D VHL 4.99?

LNCM AZNTN LNCN TIRE

50.00 18 15 It

60.00 tO 3 t

TO.GO 80 4 tO

DO.OR 21 DO 52

OR.DO 12 45 51

tOO.DR O • 40

lID,DO t ? 40

DIFFERENTIAL CCRR[¢TION8

TDE t.565D TRA 4.tROD TC3-R.SIR? |AU .0|?3

ROE .990• RRA t.3EOO RC3 "o4Oi2 FAU .12942

FDE 4.7339 P_AI4,Rgoo FC3-4.6?26 DOP 1DOOR

DR[ S.?8:O IRA 4.d$03 BC3 2.540$ FDP 8929

LAUNCH DATE NAR ? t97|

NEL|OC[NTR|¢ ¢_NI¢

FLIDMT TIN( RRO.0O

OllTANCE ROt .QDI

LOL |l|,Y? VL U.I4R SAL °?.l| AZL 88.$I HCA EZO.|4 ONA

LOP RO.?I VP 2E,257 GAP ,RI AZP ID,i2 TAL 315.Sl TAP

GP -14.03 tab I54,93 tAP M,)9 [?8 1?2.D1ZA[ liD.tO ETE

_A -7.33 RAL 321.?R RAO lg44.1 V[L 11,998 PTN R.I9 VHP 3,ROR DPA "30.53 RAP [?4.0O ECC J,_04R

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO COT TIN INJ [ LAT INJ R LONG

3027.83 -32.0S $2,31 133.40 lET.El 19 5 48 202T.6 -15.31 ?3.15

2gOD.DR -[I.RD t4,iO tiT.SO ![1.17 tD S1 2[ |900.9 -tt.47 64,38

EYED,OR -2[.38 73,03 190.35 |SO,DR [O 49 39 I?OD.? -9.83 31,71

24OR.OR -19.04 DR,SO 192.02 113.45 [[ 2 13 1431.O -7.85 34.71

REDO. S| -17.?8 36,88 IRE.S? 1|[,36 23 [2 43 1[06.5 -?.11 14.93

t955.43 -19.04 I?,ID 192,02 113,45 O 40 10 955.4 -?.85 356.06

|?$?.49 -2[.38 |,94 19D.35 I|$.S0 t 3? O 707.5 -9.63 340.03

NID-COUROE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SOT 3881.4 $GR 1891.3 $63 Oil4.? 8T tl8.O DR 55.0 89 124.0

ART .254D RRF .9D95 RTF .9633 CRT .969D CRD -.9549 COT -.gODS

3G8 6178,| R23 .D?R1 R13 .9857 LOA t?9.0 NSA 15.0 88A t.3

861 6|34,? DOE S36.5 ?HA l?.Ol ELI 13O.t EL2 12,4 ALF 24.43

ARRIVAL DATE NOY )O tOYl

EARTH TO MARl

I??,4O ECC ,oooao IMC I.OO|5 vt 3O,OSY

lTD.43 RCA 14|.84 APO R!3.33 V2 R5.714

984,$? ZAC l?.?t ETC 2R?.2T LVI IS.tO

F?.IGHT TIME 2'/'O.OD ARRIVAL DATE DEC E 1971

Di8TANCE 655.750 EARTN TO NAR8

RL 148.44 LAL ".DR

MP 213.?? LAP -.OR

RC 141.543 6L R.SO

PLANETOC[NTRIC CONIC

¢3 24.329 VHL 4.93E

LNCH AZNTH LNCH TZN[

SO.DO 1D'18 39

60.00 19 S 50

?O.OO 2D D 42

80.00 21 25 49

90.00 22 91 ?

IO0.OO O IE 37

tED.DO I 12 4

LCL 165.?? VL 32,254 GAL

LOP 2?.RD VP _.[28 GAP

GP "!4.36 ZAL 155.$1 tAP

"?.19 AZL 88.99 HCA 22[,13 8NA

• _) AZP 9O,?S TN. 315,|? TAP

M.79 ET3 172.35 ZAE tD8.58 ETE

17?.4R [CC .2U492 INC 1.0D04 VI 3D.DtT

t??,5D RCA tAr.to APO 813.03 Vt IS.ODD

154.28 ZAC 80.24 ETC 267.19 LVI 1D.97

_-A -?.DR RAL 3_.13 RAD R644.T VEL 1[.D23 PTH ?.DO VHP 3.061 OPA -3D.D4 RAP 2?4.3? ECC 1.4004

L-I TIN[ INJ LAT INJ LONG |NJ RT ARC ZNJ AZHTH INJ TINt PO COT TIN INJ E LAT tMJ E LONG

3ORI.Dt -31.02 91.9D 104.06 127.45 tO R 1 8021.9 -15.04 ?[.9D

[695.?0 . "[6.71 84.43 tOO.D? I21.58 tO 55 4 1893.6 -12.17 04.02

2711.8D -[2.1! ?[.48 190.88 ttO,?t 20 53 54 l?tt.g -9.50 51.[3

[4?0,44 -18.73 55.89 192.56 113.67 22 O 99 1470.4 -?.51 34.1[

2195.2[ "t?.49 36.18 tOO.13 |It.S8 25 [? 42 !195.2 -$.75 14.29

1944,91 -|0.?5 |?.[1 192.5R 113.67 D 43 2 944.9 -?.51 355.4D

ITSO.GT -[2.11 |.40 190.88 _16.?t t 41 23 ?56.7 -g.SO 340.19

DIFlrERENTIAL COqRECTIONR

TOE 1.03OT TRA 4.45D0 TCO-R.SOOD |AU .843D

ROE .9433 RRA 1.2599 RC3 -.381R FAU .IZO|i

FOG 4.0?D? FRAt4.DO87 FC3-4.4905 |OP ID546

BOO 1.9559 8RA 4.0238 DC3 2.59|9 FOP 2875

LAUNCH DATE MAR 7 JOYS

HELIOCENTRIC CONIC

RL 148.44 LAL -.00 LOL SIS.?? VL 38.238 GAL

RP 214.09 LAP -.94 LOP [D.OO VP [[.188 GAP

RC 245.934 GL $.OO GP -13.$8 ZAL 159,86 ZAP

PLANETOCENTRIC CONIC

N|D-¢OURS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

DOT ilOl.6 8GR 1808.? SO3 1351.D 8? t2[.9 8R 53,? 88 |ll.T

RRT .ROt2 RRF ,ROD1 RTF .9838 CRT .9644 CR8 -.950D ¢8T -.ODOT

8GB R3S4.D RE3 .O?14 RE3 .0858 LDA |01.2 NSA 15.4 OSA 1.3

861 6341.3 OG2 537.3 THA |5.80 ELl 153.5 ELI 13.1 ALF 83.09

FLIGHT TIN[ 2?2,DR ARRIVAL OAT[ DEC 4 tO?!

DIITANC[ D59.905 EARTH TO MARl

-1.[? AZL 09.0? HCA [23.3| 8MA 177,53 [CC .[DID3 IMC .9339 Vl 30.011

• 49 AZP 9D.05 T/d. 3t4.81 TAP 178.13 RCA |4D.95 APO [14.11 VE [5.945

R3.[4 ET3 171.08 2AE lO?.O$ ETE 133.?4 ZAC $8.?! ETC DOT.OR LVI tO S9

C3 24.700 YHL 4,971

LNCH AtNTN LNCN TIME

SO.OO |D 2149

• DO.DO tO 10 3D

TO.DO [O 12 95

OR.DO It 30 32

90.00 tO 50 4

tOO.gO O t? tO

riD.DO t J9 IT

_.A -0.48 RAL 3[t.S4 RAO 5t44.9 V[L |2.OtO PTM ?.02 VMP 3.$98 DPA -35,57 RAP t?3.91 ECC 1.4ODO

L-I TIME INJ LAY INJ LONG INJ RT A$C INJ AZNTH INJ TIRE PO COT TIN INJ R LAT INJ R LONG

SOrT.DO -31.01 91.67 184.53 t[?.Ot 19 22 G 2OtT.D -14.9Q ?2.9T

toll. 51 -28,42 34.D5 188,5R 121,56 19 58 3? 1857.6 *It.g0 $3.1t

t?04.O4 -OR.iT ?|.GO 191.42 tie.S1 20 57 59 I?D4.0 -9._1 50.01

2481,02 -t$.4l |5.[7 193.13 113.87 22 11 33 140t.O -7.20 33,59

2105.D$ -17.22 35.55 193.7D 112.78 23 32 29 1185.1 -O.43 15.Tt

1035.50 -19.49 16.83 193.i3 ttS.$Y 0 45 35 935.5 -7.19 354.9O

t?5O.$O 021.07 ,92 191.42 119.91 | 45 20 750.9 09.91 339.?5

DIFFEREMT IAL COqRE¢TION9

TD[ 1.9993 TAM 4;448T TCS-2.0O4I IAU .$95D

ROE ,8_ll RRA 1.594t R¢3 -.OSTO FAU .It30D

rO2 4.0192 FRAI3,1944 FCO-I.31Dt J3P 10883

ODE $.0925 5RA 4.Tigi Be3 2.3310 F8P 2920

LAUNCH DATE MAR T 1971

_fl[LICKENTRIC CONIC

RL 14D.44 LAL ",DO

RP 214.30 LAP ".gO

RC 14D,344 6L S,S2

PLANETQC[NTRIC ¢ONI_

C) IS.tOO VML 5,01!

LNCN AZNTH LNCH ?END

OR.DO 18 24 53

SO.DO 19 14 1

TO.DR 20 tO S?

80.DO El 35 4

DO.OR 23 0 49

IOO.OO O 21 51

llO,OO I 2D ID

NID-COQR3E EXECUTION ACCURACY ORBIT DETERN1NAYION ACCURACY

$_T SOTS.2 S_q tTtg.o $G5 1525.O 3T t_T.R SR 52.$ 39 Ill.t

RRT .t418 RRF .|902 RTF ._J4t CRT ,9595 CR$ ".9460 CI1 *.9015

$68 1547.9 R23 ,6658 RID .9555 LSA 182.7 NIA I5.Y 85A 1.t

8G| 312S,? 362 S$IoR THA 14.64 ELI 139.$ ELI 13.0 ALF 21.09

FLiDMT TIN( 8?4,OO ARRIVAL DATE DEC 9 t?fI

DIITANC[ 594,048 [ARTM TO MARS

L_. 113.?? VL 3[.233 G&L "?,33 AZL 3D,14 HCA |24.4D IMA 177,t0 |CC .ID?[0 |NC ,8599 vt )O,OIT

LOP 30.JR VP 22.154 RAP .28 AZP 90.52 TAL 314,4| TAP 178,95 RCA 140,8D APO Z14.40 Vt [|.ODD

GP -13.43 2AL 15R,O0 tAP 63,?4 (T8 171,R| ZA[ 105,01 ET2 153.25 ZAC 59,15 EYC 25?,02 LVl 10,30

OLA -3,33 RAL 322.93 RAO DI45,0 YEL _2,045 PTH ?,03 VHP 3.234 DPA -58,12 RAP 273,51

L-I TIME |_J L&T INJ LONG INJ RT AOC |NJ AZMTH INJ TIME RO COT TIR INJ t LAT

3012.30 -31,44 91,43 tOO.OR 1[?,75 19 15 6 2Dt[.9 -14.60

2882.21 -[0.30 83.?3 289,12 221.71 20 2 3 1852.[ -tt,68

209?.t? -2|.60 71,58 tgl.g8 tIT.OR 21 | 54 1697.2 -8.05

0452.04 "18.20 54.75 195.Tt 114.04 22 15 56 1451.6 -9.gt

[175.98 -16.98 54.gg 194.29 |12.96 25 37 4 !176.0 "6.15

t92?.tl -10.26 IO,12 193,7! |14.D4 0 53 58 go?,| -6.92

t?43.99 "21.06 .SO 191,98 917.08 t 49 25 744.0 -9.95

OIFPERENTIAL C_RRECTI_

TDE t.?QO0 TRA 4.C439 TC3-2.0480 DAU .RgR3

ROE .830[ RRA 1.1330 RC3 -.3352 FAU .12DID

FOE 4.546D FRA13.0191 FCO-4.t430 BOP 12290

ODE t.9400 BRA 4;DT49 2¢3 2,6699 FOP 2?48

ECC 1.4132

INJ 2 L_G

72.45

65.44

50.45

33.13

13.21

354.49

33g.36

ON, IT DETERMINATION ACCURACY

IT 131.2 3R 51.4 55 11_.4

CRT .9543 CR$ -.g4t! COT -.9990

LOA 184.D HDA to.t 33A 1.2

ELI |40.2 EL2 14.4 ALF tO.?|

NIO-COUROE EXECUTION ACCURACY

• DOT 6520.2 $GR 1654.0 563 14T?.9

RRT ,t4|3 RRF .D54R RTF .9540

O_ $?20.? R23 ,OG2D R13 .9860

SG! 6704,9 8G2 540,? THA 13.53

|5



JPL TM 33-100 EARTH--MARS TRAJECTORIES '(VOL. 4, /971 )

'fL||MT ?Ill[ |?t,00 AtmlVAL DATE D|C I 1t?1

O|ITAN¢t Ill.IS4 EARTH TO NAml

bOL Ill.T? VL it.DiG GAL -T.4S AZL 81.80 HCA 8||.ST iRA S??.U ECC .IO145 INC .T94i VI |O.DI?

LOP 31.44 YP |toll9 GAP .Ol AZF SO.SQ TAL 314.D| TAP tTO.T| RCA 14Q.GS Vt IS.ST!

GP -I$.0D ZAL IS4.]4 ZAP _.ll IT8 lTl.lS ZAE I04.1F iT( |ll.ll ZAC 19.$8 LV| tD.O|

DLA -1.11RAL 3|3.3| |AD IMS.9 VEL |E.DS3 PTM T.OS VHP 3.DT4 DPA -iT.ll RAP R?3.1T ECC 1.490_

L*l TIME INJ LAT INJ LONG INJ AT AIC INJ AZMTH INJ TIRE PO CIT TIN INJ E LAT |NJ 9 LONG

3001.A4 -31.30 91,93 ItS.S| l|T,ll 19 18 0 9001.S -14.A3 ?9.33

Ei?T.SG -El.|4 83.45 |lg.6i Ill.e4 90 S 91 |G77.7 -|I.48 43,£E

llll.EI -91,47 TI.IE t)8.56 1!7.99 91 5 40 1891.9 -8.73 SO,t3

_443.23 "18,D3 34,30 |94,31 ||4.I9 E2 ID I I445.9 "l.l? 3E,T|

lilT,g3 -II.TT 34,50 194,gO I|3,II 93 4I E8 lIeT.t -l.ll II,?S

Illl.78 -ll.O5 |3.87 194,31 tI4,I9 0 Sl 1! 919,T -G.47 324.00

1738.05 -II.4T .t4 192.56 1_7.|9 t $3 t T38.0 -I,T3 939.04

LA_MCH |ITS IA! ! !171

M[LIG¢ENTRIC CGNIC

RL 148.44 LAb -.DO

RP |14,?_ LAP "*ST

R¢ 141oT?D 21. $.04

PLANETO¢[NTRI¢ CQNIC

C3 9S.S4O YML 5,024

LNCH AZNTN LNCM TIRE

SO,O0 18 97 SI

SO.DO 1l I? t4

?D.OD ED _0 41

ID.DD _I 39 E3

RO.OD 93 Itl

|OD,O0 0 96 11

lID.DO I E4 1|

DiPPENENTIAL CCRRECT|ON1

?DE I.R3E? TRA S.04T3 ?C3-_.B734 I4U .Silo

ROE .eElS RRA t.O?gt RC3 -.3D88 FAU .|!539

FOE 4.2118 FRAIi.40SI FC3-3.9113 DR? 11596

DOE R.OIIE DRA 2.Ills BC3 9.1939 FSP 871?

LAUNCH DATE MAR ? 1171

HELIOCENTRIC CONIC

RL |43.44 LAL *.DO

RP 215.04 LAP -.53

RC 151.21l CA. 4.21

PLANE?OCEH?RIC CONIC

C3 25.994 VHI. 2.096

LNCH AZHTH LNCH TIME

SD.GO 18 30 42

6D.DD 19 ZD 32

TO.DO 20 24 32

8D.DO 21 43 39

9D*DO 23 9 41

tOO.DO O 30 EO

liD.DO l E? 54

NIO-CQURi[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET S?ES.? SC_ !SOG.O $G3 I442,8 8T 135.S 8R SO.i 8S 118.3

RRT ,g351 RRF .g483 RTF .9845 CRT .g4gI CRS -.9318 CIT -.gggE

8GD 6910.4 R23 .0602 R13 .Slit LSA I66.2 MSA IG.4 8SA 1.9

IGI G188,? 8G_. 546.9 THA |2.53 ELI I43,9 EL9 li,O ALF ll.?I

FLIGHT TIME 178.00 ARRIVAL D4T( DEC lO 1971

LOt. 1iS.T? vL
bOP 3E.It VP

DISTANCE 679.317 EARTH TO MARS

32.E73 GAb -?.54 AZL t9.ZT HCA 92G.84 8HA 177.7? ECC .EU9?I INC .Tlg9 V! 30.0!?

92,DOS GAP -.IS AZP gO,SB TN. 3!3.?I TAP !6D.S3 RCA 14D.49 APO 212.04 VR 23.231

GP -12,58 2AL 15G.RI ZAP i0.87 iTS |71.4? ZA[ IOZ.?6 iT[ 182,4D ZAC 8g,98 ETC 2t6oiD LVI 9.73

DLA -9.51 RAL 323.69 MAD 6643.4 VEL 12.08_ PTH ?.O6 VHP 4.017 DPA -3?.9? RAP 2?2.89 ECC 1.4278

b-i TIME INJ LAT INJ LONG INJ AT ASC INJ AZNTH INJ TEN[ leo CST T_4 IHJ 2 LAT INJ 2 LONG

3001.73 -31.|8 9!.07 18t. I3 127.95 lg 20 49 20Ol.? -14.30 72.21

2D73.88 -EI,BO 83,23 193.93 121.95 20 8 33 1873.9 -11.32 _3.03

2686.0? -El,31 /1).91 !93.11 117.34 2I g 18 IIll. I -8.24 49.82

E434.75 -17.37 53.90 194.93 114.3_ 92 E4 I1 1438,8 -_.46 32.32

ZIBO.II 011,$8 34.07 !93,52 _13.94 23 45 49 ISSB.8 -2.47 I2.33

1913.E9 -IT.e? 13.97 194.93 114.39 I 2 13 913.9 -I.46 323.72

1732,89 -21.31 359.83 193.16 117.34 I $6 4T 739.g -I.i4 338.??

DIFFERENTIAL CCRRECTICN8

TD[ 1.8942 TRA 5.2372 TC3-2.TI4S BAU .g488

ROE .8228 RRA 1.0233 RC3 -,E02D FAU ,113E3

FOE 4.4195 FRAI3.1211 FC3*2.??|I BIP 11844

ODE E.Oltl RRA 5.3318 BC3 9.7309 F1P _623

LAL/NCH DATE NAN ? |l?|

HELIOCENTRIC CONIC

RL 14R.44 LAL -,O0 LOt. |IS.?? VL 39.971 _AL

R? Et2.37 LAP ".|0 LOP 33.71 VP 19tOll GAP

RC 103.400 IL 4°15 GP "19°19 ZAL Ill.gO ZAP

PLANETOC[NTR|C CONIC

C3 94.476 VHL 2.I4|

LNCH AZHTH LNCH TIH[

20.DO 18 33 R?

GO.DO 19 23 47

TO.DO .20 28 I

80.00 2! 47 30

IO.OO 23 |3 20

IOO.OO 0 34 I8

IlO.OO I 31 22

DIFFER[NTIAL CCNRECTION8

TOE 1.9420 TRA 2.4355 TC3-8.7480 IAU oi?2l

ROE .|ltl RRA o1714 Re3 "_9?27 FAU .lOll9

FOE 4.3282 ?RAII.8?IS ?C3"3.2110 lip IEISS

IO[ t,12R4 IRA 2.2|94 BC3 2,7213 FSP 2257

HID-CQURGE EXECUTION ACCURACY ORDIT DETERNINATION ACCURACY

8GT 6gIS.I IC_ ISI?.l IG3 1402.3 IT 139.1 8R 49.4 ID ltt. E

RRT ,9223 RRF .9414 RTF ,9t49 CRY ,9434 CRI -ol31E CST -.9993

3GB ?B?9,? R93 .0551 RI3 ,9829 LSA li?.I NIA 16.8 IRA 1,E

3GI 7338,3 3G2 $49,| TMA ll°_O ELI 146.6 EL9 13,2 ALF 18.?4

PLIGHT TIME |8B.BB ARRIVAL BATE DEC |t 1971

DIITANC[ 671.443 EARTH TO MARS

-?.t4 AZL 89.35 MCA t|l.B! IRA |??.l! [CO °tl104 INC .tiT4 Vl 30.017

*.3B AZP 9D.AS TAL 313°_9 TAP |81.33 RCA I40.32 APO 915.39 V9 92.A99

iS.SO [T8 571.30 ZAE 101.58 ETE tiE.B3 ZAC 90.37 ETC 816.86 LVl 9.45

OLA -I.il .RAL 394.07 IAO IUS.I VEL 59.101 PTN 7.08 VHP 4.061 DFA -32.87 lAP 9?2.66 [CC 1.432T

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZflTH INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

3DO4.16 -31.1D Io,g5 Ill,El 128.02 lg 93 32 9004.7 -14.1g 72.11

2870.01 -25.89 83.04 190.84 I22.03 90 II 38 1870.8 -11.1g 62.87

268I.?3 -91,17 70,64 193.77 117.45 21 12 47 1601.7 -0.38 49.49

2432.14 -17.72 53.56 195.56 114,43 _9 28 4 1433.1 -6.27 32.04

• |14.11 -18.4| 33.6t Ill. 16 113.36 93 4g 42 1124.6 -5.47 12.flO

SlOT.e| -1?.?9 14o93 IiS.SI 114.4_ | I i 907.6 -I.2? 322,4I

1?98.35 "21.17 )Si. SI 193.77 117,45 2 O 17 728,5 "8.28 338.54

RID*COURSE EXECUTION ACCURACY ORBIT OETERN_NATION ACCURACY

lET 7|03,2 2DR 145S,3 SG3 1313,i 3T I43.0 SR 42.2 3| 114.2

MR? .9319 RRF ,1338 RTF ,_SO CRY .i377 CR$ ".2210 C37 °,9994

3G3 CliO.? R23 *OS_o RI3 .9859 LSA 188.7 MSA 17._ 334 _.2

_GI T999°S SG2 iS4,0 THA |O*?l [LI 150,1 EL9 t$,l ALF 17,2?

II



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUH¢H OAT2 MAR t IS?|

MELIO¢EHTII¢ CONIC

RL 148.48 L&L -.00

RP 806.90 LAP -!.84

RC 5T.)30 _ -19.31

PLANETOCENTRIC CONIC

C5 59,8?0 VNL $.314

LNCH A2NTN LNCM TIME

50.00 22 4 49

57.48 O S4 St

57.48 O 54 Sl

57.48 0 54 St

57.46 O 54 St

57.48 O 54 5!

57,48 O 54 51

FL|$MT TINE 170.00 ARRIVAL 04Y[ AUG 29 lOTS

O|RTANCE 4IS,eli EARTH YO NAN8

LO(. t$1.TT VL $$.tte _AL -?.IT &ZL $S.t4 HCA 159.44 GNA |$2.tQ (CC .25|$6 IMC 5.2552 Vt 30.005

LOP 3R$.29 VP 24,331 GAP 14.52 AZP 85,$0 TAL 321,$S TAP 121.OR RCA t49,R3 APO 242,$6

GP 15.19 ZAL 140.4T ZAP 151.19 ETS IS0,04 ZAE 156.86 EYE 191,27 ZAC tt$.RO[YC 2?4,4R

V2 2l. dRR

LV! -21.88

0L4 _42,05 RAL 331,4R RAO l$50.6 VEL 12,R)9 PTN ?.49 VHP 7.$79 DPA -8.78 RAP 300,89 £CC 1,8582

L-! TIME INJ LAY INJ LONG |NJ RT ARC INJ AZNTH INJ ?INE PO CRT YIN INJ 2 LAT INJ 2 LONG

234R.32 .2! 10.05 20T,02 137,58 22 43 57 1348o3 18.37 45.82

19C, S.44 t_.53 35.70 222.47 129.23 t 26 40 90R.4 30.83 14.52

1908.44 19,53 35.?0 222.4? 129,23 I 26 40 908.4 30.53 14.52

1905.44 16,53 35.?0 229,4T 129,_3 1 96 40 908.4 30.93 14,52

1908.44 15.53 33.?0 222.47 129.29 I 26 40 908.4 30.93 14.52

1908.44 15.33 35.70 222.4? 129.23 I 26 40 898.4 3O.R3 14.52

1908,44 19,53 35.70 222,47 129,23 l 96 40 908.4 3O.R3 14.52

DIFFERENTIAL CCRRECTION8

TOE-1,4629 TRA-I.9447 TC3 -,0733 |AU ,1724

ROE -.6021NRA -,759R RE3 ,3148 FAU ,05637

tO[ 1.9514 FRA 3.6154 FC3-1.2241 9$F 5185

80[ 1.5815 BRA 2.0878 BC3 .3235 FRP 638

RIO-COURSE EXECUTION ACCURACY ORBIT OET[RNINATION ACCURACY

5GT 9723.6 S_q 1147.9 303 422.3 8T 7_.3 RR 50.7 99 81.?

RRT ,9253 RRF -.9774 RTF -.g|?G CRT .9995 CRS ,9500 CRT .865S

SUE 9955.7 R23 -.2854 R13 -.9351 LSA 101.2 MSA 13.1 88A .T

SGI 992?.8 $02 405.0 THA 21,74 EL! 81.3 EL2 ,9 ALF 22,14

LAUNCH DATE NAR 8 1971 FLIGHT TIME 172.00 ARRRVAL OATE AUG 2? 19?1

HELIOCENTR|C CONIC DISTANCE 453,293 EARTM TO HARD

RL 148.49 LAL -.00 LOL 158.?? VL 33.057 $AL -7.35 AZL 95.55 HCA t60.7| RNA 190,99 ECC ,25679 INC 5.5490 VI 3O.DD8

RP 206.85 LAP -1.83 LOP 327.58 VP 24°235 GAP t4.tt A2P 84.T8 TAL 321.68 TAP 122.39 RCA 141.94 APO 240.03 Y2 26.4TI

RC 58.494 GL -50.14 GP |8.40 ZAL 139.40 ZAP 149.56 ET$ 149.36 ZAE t56.05 ETE 110.86 ZAC 118.I? £TC 2?4.54 LVI -28.12

PLANET_ENTN|C C_IC

C3 39.820 VHL 8.310 DLA -43.64 RAL 332.94 RAO 6650,6 VEL 12,637 PTN 7,49 VHP 7.225 DPA -5.49 RAP 300,71 ECC 1,6553

LNCH AZMTH LNCH TIHE L-I TIME INJ LAT INJ LCqG ]NJ RT ARC INJ AZMTH INJ TIME PO CRY TIM 1NJ 2 bAT INJ 2 LONG

50.00 22 30 13 2288.09 3.23 57.53 210.61 137.49 23 8 21 1288.1 21.23 dO.US

55.26 0 50 43 1932.66 17.06 38.31 224.15 130.80 ! 22 56 932.7 32.00 17.41

55.26 D 50 43 1932.68 17.06 38.31 224.15 130.80 ! 92 56 932.7 32.00 17.41

55.26 0 SO 43 1932.$6 17.06 38.31 224.15 130.80 1 22 56 932.? 32.00 17.41

55.26 D 50 43 1932,66 17,06 39.31 224,13 130,80 I 22 56 932.7 32.00 17,41

55.26 0 50 43 1932.66 17.06 38.3! 224.15 130.80 1 22 56 932.7 32.00 17.41

55.26 0 SO 43 1932.66 17.08 3f.31 224.15 130.90 t 22 55 932.7 32.00 t?.41

DIFFERENTIAL CCRRECTION$ HIO-COURS[ EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

TOE-1.5189 TRA-1.8??6 TC3 -.0709 BAU .1848 SGT 2730.3 $GR 197t.7 $03 441.2 5T ?_.t 9R 33.2 95 84.2

ROE -.6458 RRA -.8320 RE3 .5398 FAU .05790 RRT .9297 RRF -.9830 RTF -.9187 CRT .9996 CR5 .9696 CST .9651

FOE 1.6747 FRA 3.6727 FC3-1.2588 BRP 5273 9GB 3012.0 R23 -.2906 R13 -.9392 LSA 105.0 NSA 13.5 88A .6

B0£ 1.6485 ERA 2.0537 DC3 .3471FRP 691 $GI 9981.3 SG2 428.9 TNA 23.94 ELI 84.2 EL2 .8 ALF 23.24

LAUNCH DATE NAR 6 1971 FLIGHT TIkR: 220.00 ARRIVAL DATE OCT 14 1671

HELIOCENTRIC CONIC OI3TANC[ 56L.199 EARTH TO NAR8

RL 148.48 LAL ".00 LOL 158,77 VL 32.311 GAL -5.13 AZL 82.37 HCA t9|.25 RNA t79.43 ECC .19844 INC 7.4294 Vl 50,009

RP 208,01 LAP -1.45 LOP 357.93 VP 23.073 GAP 6.36 AZP g7.29 TAb 321,19 TAP _52,41 flCA 143,04 APO 213,88 V2 25.540

RC 89.514 GL 43.83 GP -39.95 ZAL 130.71 ZAP 108.87 [TS |95.53 ZAE 134.7? ETE 230.39 ZAC 62.48 ETC 2?1.93 LVI 2?.24

PLANETOCENTRIC CONIC

C3 35,9?8 VNL 5.998 DLA 27,17 NAL 309,3? RAO 6649.2 VEL 12,495 PTH ?.3R VHP 5,243 OPA "62,21 RAP 307,21ECC 1,59_1

LNCH AZNTH LNCH TIME L-I TIHE INJ LAY INJ LONG INJ RY ARC INJ AZNTH INJ TIHE PO CRT TIM INJ 2 LAT INJ 2 LONG

50.00 15 2 45 5840,42 -48.37 150.50 207.90 77.90 16 6 45 2840.4 -45.82 125.39

60.00 15 5 21 3833,46 -37.96 137,18 205,20 75.32 18 9 15 2833.5 -39.94 126.21

?0.00 15 10 4 3819,58 -29.66 133.25 202.40 72,60 15 13 43 2819.6 -34,18 t85.38

60.00 15 21 38 3783,36 -22.56 147,TS 199,53 $9.90 16 24 _9 2783.4 -28.00 122.07

90.00 16 R 30 3038.22 -18.63 135,$0 198.03 $8.33 1? T 6 2538.2 -25.54 110.88

100.00 18 4 27 3257,83 -22.56 109.12 199.63 69.90 18 58 45 2257,8 -28.00 55.44

110.00 20 9 30 285R.40 -29.86 82.17 202.40 72.60 20 37 |6 1866.4 -34.|2 54.2?

DIFFERENT IAL CC_RECTION8 RIO-COURSE [XECUT|ON ACCURACY ORBIT OETERNIN_T|ON ACCURACY

TOE .4118 TRA -,5155 TC5 -.4530 BAD ,5112 5GT 869.? 5r,,R 4056.9 503 830.9 ST 21.4 SR 118.3 95 102.4

RD¢ 2_029T RRA 3.9537 RE3 -.9$tS FAD .09320 RRT -t2273 RRF .5989 RTF "._75 CRT °5528 CR8 ".9555 CST ".5499

FOE 3,5189 FRA ?,5579 FC3-2,2427 88P 8331 SUB 4934.1 R23 -,0274 RI3 .9987 LSA 156.9 NSA 1?.5 SSA .3

80[ 2.1201 IRA 4.0195 mE3 1.0529 PRP 1415 5Gt 4955.0 $G2 945.2 THA 92.40 EL1 119.9 EL2 1T.6 ALF 84.07

LAUNCH DATE MAR l 1871 FLIGHT TIME 222,00 ARRIVAL DATE OCT 16 IiYI

HELIOCENTRIC CONIC DISTANCE 5S|.320 EARTH TO MARS

RL 149,48 LAb -,00 LQL 111.T? VL 32,300 $&L "8,I5 AZL 93.42 HCA |02°49 8HA I78,23 (CC ,197?0 INC $.379? Vl 30.005

RP 208,18 LAP "1.42 LOP 359.19 VP 23,09T GAP 6,10 AZP 96,43 TAL $21.07 TAP |53,S6 RCA 143,03 APO 213.52 V2 29.323

RC 91,33T _L 40.28 GP -37,74 ZAL 133,84 ZAP 105,14 [TS 193,80 ZAE _3,70 [TE 22?,46 ZAC 64,71 ETC 271.77 LY: 25.40

PLAN2TOCEHTRI¢ ¢ONI¢

C3 32,400 VHL 3.992 DLA 23,68 RAL 310.28 RAD $647.9 YEL |2.342 FTH ?,27 VHP 4.956 DPA -60,22 RAP 305.08 ECC I. 5332

LNCM AZHTH LNCH TIME L'I TIN[ INJ LAY INJ LONG INJ RT ARC ZNJ AZMTH ZNJ TIHE PO CST TIN INJ 2 LAY INJ 2 LONG

50.00 15 23 58 3?39.93 -4?.40 130.72 202.92 85.3? 18 25 SS 2?35°9 -43.65 116.37

80.00 15 33 15 3711.21 -39.$1 147.22 201.72 91.89 16 35 $ 2?1t.2 -38.59 116.10

?0,00 15 49 4 3664,64 -32,49 141,g$ 200.22 79,81 16 SO 8 2664,6 -33.7? 123.29

60.00 I_ 19 18 3559,80 -25,91 13_.53 196,79 ?_.33 17 15 4? 2569,8 -2g,88 106.32

90.00 17 21 38 3368.30 -24.42 117.87 198.11 75.2? 18 17 46 2368.5 -28.20 91.50

100.DD 19 2 9 3044.2? -26.81 94.?0 198.78 ?$.33 19 52 34 2044.3 -29.86 G?.Rg

It0.00 20 49 30 2711.48 -32.48 ?0.8? 200.22 78.81 21 33 41 1711.5 -33.?7 42.20

OIFFERENTIAL CORRECTIONS NID-COUR3E EXECUTION AccuRAcY _RBIT DETERNINATIO_I ACCURACY

TOE .419T TRA -.35?3 TC3 ".3453 BAU .4875 3GT 848.4 $GR 4594.4 $03 944.4 ST 21.9 SR 113.3 $5 108.0

RD[ 1.8820 RRA 3.??2? RE3 -.983? FAU .10043 RRT -.0330 RRF .9988 RTF -.0156 CRT .6577 CR8 -.9995 CRT -.6345

FOE 4.1013 FRA 8.??93 FCI-2.$63T ERP 9077 RUB 4?70.5 R23 -.0185 R13 .ggR$ LIA 157.2 NRA 16.8 SSA .4

BOG 1.9285 RRA 3.78g6 BC3 1.1254 FRP 1518 301 4694.5 SG2 548.0 THA g0.35 ELI 114.3 EL2 16.4 ALF 82.59

IT



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAt,.C'MOAT: MAR 9 8971

H[LIOCENTRI¢ CONIC

RL 149,48 LAL -,00

RP 209.3E LAP "|,39

RC 13.190 GL 3T'07

PLANETOCENTRIC CONIC

C3 29.?97 VHL S,4S8

LNCH A2MTN Lk_H TIME

SO,O0 IS 41 IS

90.00 IS 99 8

TO.00 19 19 tO

80.00 19 99 37

90.00 le 8 29

100.00 19 41 IS

lID,DO 21 18 3t

FLIGNT Till( 1|4,00

OIITANC[ 519,ilO

L04. Ill,?? VL $2.289 SAL "O. IA AZL 14,1! HCA lt},Y3 |MA

LOP ,44 VP t$.0Ol GAP $.8§ AZP IS,?t TAL 3|0,9T TAP

GP "ll,?i ZAL 195,87 ZAP |0T.|3 ET8 lll.?S ZA[ lit.El [T[

ARRIVAL DATE OCT II II?l

EARTH TO MARl

I?l.l| [CC ,|)?D$ INC 8.882| Yl 80.009

tS4.?$ RCA 143.02 AFO 213,EE V2 28.804

_£4o41ZAC 84.71ETC E71.58 LV[ E$.80

OLA e0.88 RAL 3/8.01 RAO I_l,9 V[L II,Elt PTH l.lt VlIF 4,Tl| OPA "|8,44

L-I TIME |NJ LAT |Ha LONG |NJ RT ASC INJ AZMTH INJ TIME PO CIT TIM

314I.?S -4?.IS |4t,Ei 198.46 91.81 86 A2 3 8848.?

3609,I9 -lO._S 188.82 |g8.4E 8T.89 16 56 IS 2609.E

3541.ES -$3.T2 182.54 |97.85 84,E3 17 18 It 2541.3

3417,5? -E8,79 1E2.46 197.13 81.7t |? 58 34 _4|T.8

319t.48 -_8.84 IOG.0E 188.79 80.?3 18 sg 4? t|90.5

E892.05 -28.79 83,83 197.13 81.71 20 29 41 |892.0

2888.07 -33.T_ 81.48 IgT.SS 84.23 2E | 44 ISSl.l

DIFFERENTIAL CC_RECTION8

TO( .4388 TRA -.1871 TC3 ".64E8 BAU .47|8

ROE !o7289 RRA 3.884? RC3 "°9940 FAU ,|0893

FOE 4,2611 FNA 9.6325 FC3-3.1090 88P 7848

80[ 1.781T ERA 3.5898 RE3 1.I889 FIP 1814

NID-C_RIE EXECUT|ON ACCURACY

8GT 064.6 8GR 4840.5 IG3 10St.6

RRT ,1916 RRF .9987 RTF .2084

8GB 482E.1 R23 -.0083 R13 .9988

46! 4543.7 882 848,0 THA 8T.84

LAUNCH DATE NAR 8 197! FLICHT TIV_ E28.00

RAF 303°07 ECC 1,4902

INa E LAT INJ 2 LONG

"41,24 109.29

-38.78 108.08

-32.S1 tO3.18

"29.39 9S.OS

"28.03 79.08

"29.39 58.42

"32.50 32.78

D|STANCE 563.807

LOL 186.77 VL 3E,280 GAL "6.14 AZL 84.70 HCA I94.97 8HA

LOP 1.98 VP E2.966 GAP 5.60 AZP 95.I2 TAL 320.86 TAP

4P -33.97 ZAL 137.T2 2AT 105.92 ET8 190.00 ZAE 138.48 [TE

CNBIT DETERMINATION ACCURACY

8T 28.3 8R 108.9 IS 112.8

CRT .7498 CR9 -.R992 CSY °.7229

LtA I5?.T HSA 16.0 8SA .4

(LI 110.3 _L2 $5.2 ALK 8D.72

HELIQC(NTRIC CONIC

RL 148.48 LAL -,00

RP 208.49 LAP -1,3?

RC 95.074 CA. 34,18

PLANETOCENTRIC CONIC

C3 27.835 VHL 5.278

LNCH A2HTH LNCH Tl_[

SO.O0 IS 56 E5

80.00 18 15 E4

TO.DO 18 43 48

80.00 17 29 I2

90.00 18 40 10

100.00 20 12 3

lID.DO 21 43 14

ARIIVAL OAT( OCT 20 1971

EARTH TO MARS

IT7.98 ECC *19852 INC S.2999 Vt 30.009

I55.83 RCA 143.01APO 212.96 V2 28.264

221.3E ZAC 68.53 ETC 2TI.37 LVI 22.40

OLA IT.TS RAL 811.08 RAO 8_48.1 TEL 12.157 PTH T.I2 VHP 4.536 DPA -56.85

L-1 TINE |NJ LAT |NJ LONG INJ RT AtE ZNJ AEMTH INJ TIH( PO ¢8T TIM

39TE.94 -4?.12 184.94 194.67 97.50 16 55 58 8572.9

352E.40 -40.23 I3|,2_ 19$.SE 82,70 [? |4 8 2522.4

3438.81 -84.I4 124,58 195.63 88,93 17 4I 8 E438.8

3298.52 -E9,IS I/8,57 195.41 86.3! 19 E4 8 2296.5

3067,39 -27.92 96.59 198.26 85.32 19 31 18 _867.4

2770.99 -E9.65 74,94 195.4I 86.38 20 58 14 1771.9

2485.83 -34.14 93,80 J95.63 88,93 22 24 39 |498.6

RAP 301.16 ECC 1.4381

INJ 2 LAT INJ E LONG

-38.80 103.67

"34.76 101.57

-31.01 98.29

-28.16 88.25

-27.05 89.82

-28.18 47.61

-31,9| 29.21

DIFFERENTIAL COqRECTION8 NXD-COUROE EXECUTION ACCURACY

7DE .4848 TMA -.DOll YC3 -,7403 BAU .48_0 lOT 930.2 SGR 4388,8 883 l|30.6

flOE 1.5988 RRA 3.4|13 RE3 -.999T FAU .11380 RRT .4073 RRF .9g85 RTF .4195

FO[ 4.3212 FRAlO.4038 FC3-3.8238 88P 7594 888 4493.8 R23 .8032 R13 ,9986

BOE 1.8848 BRA 3.4119 8C3 1.2440 FSP 1990 881 4405.8 882 846.3 THA 84.88

LAUNCH DATE MAR R 1871 FLIGHT TIN( 228.00

QRBXT DETERMINATION ACCURACY

8T 23,3 8R 104.8 88 118.8 +

CRT .8264 CRS -.9988 C3T -.?977

LIA 158,0 HgA 15.2 RSA .3

ELl 508,? ELE 14.0 kLF ?8.Sl

HELIOCENTRIC CONIC OISTANCE 567.?8!

RL 140.48 LAL *.DO LOL Ill.T? VL 3|.272 8AL -8.13 AZL 95.20 MCA 198._1 8HA

RP 208.87 LAP -|.34 LOP 2.83 VP E2.931 GAP 3.39 AZP 94.61TAL 320.74 TAP

RC 98.988 GL 31.S? GP "32.88 ZAL 139.54 ZAP 104.52 (T8 186.36 ZAE 138,40 ETE

PLANETOCENTRIC CONIC

C3 28.351 VHL 5.193 DLA 13.22 RAL 31E,$9 RAD 8SAS.S TEL 12.096 PTH 7.07 VHP

LNCN AZNTN LNCH TIHE L-I TXHE

SO.00 18 9 43 3507.12

80.00 16 32 5 3441,98

TO,DO 17 4 38 3391,74

8D.DO 17 34 23 3193,07

9O.OO 19 Y 29 Egsl,12

lOG,DO 20 3? 13 2870.34

llO.00 22 4 S 2391,96

O|FrER£NYIAL CCNRECTIONI

TOE ,4908 TNA .1715

ROE t.41Sl RIA $.ESlt

FOE 4.5048 FRAIt.III$

ROE 1,S73? ERA 3,2980

ARRIVAL OAT( OCT E2 IiYt

EARTH TO MAR3

S77.98 ECC .1980t IMC 4,8045 VI 30.009

138,95 RCA 142.98 kPO 21E.73 VE E8.284

RIO.El ZAC ?0,19 ETC E71.18 LVI 21.19

TC3 -,1403 8AU .4SO?

RC3 ".9813 FAU ,11119

PC3-3,9tSI |lP 738t

lC3 1,3041 F|P tilt

"4.319 DPA *55.42 RAP 299.34 ECC 1.4331

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ E LONG

-46,36 1E9.77 191.96 102,29 17 8 tO t501.1 -36.46 99.12

°39.80 124.92 193.07 96+96 17 29 32 2447.6 "32.73 96.28

-34,04 117.78 193.70 92.94 18 0 30 2351.7 -29,30 9o.og

-29.06 109.19 193.83" 90.23 18 47 39 2195.9 -26.73 79.1E

-28.27 O8.?S 193.82 89,23 19 58 49 tgs9.g "25,?4 62.03

"2t,88 97.47 193.03 90,23 21 21 45 16?0.3 "26.73 40.48

-34.04 46,70 193.70 92,94 22 44 3 1398.8 "Z9,30 19.91

NIO'COURI[ EXECUTION ACCURACY 0_8|? DETERMINATION ACCURACY

IG7 1048.9 3GR 4241,4 SO3 1|4_.1 IT 2?.9 IR 100,? II 111.9

MR7 ,Sl$O RRF *RIO3 RTF ,_aOI CRY .8t42 CRi -,9989 _li -.lS$_

lOB 43|0,4 RES ,0180 RI$ .0983 LRA 15t,3 MIA 14,4 ItA .S

SOl 4|OI.S 882 842.1THA 81.52 [L| |OS.? EL2 13.7 ALr Yl,Ol

LAUNCH DATE MAR IllT$ FLIG_AT TIME 330.00 ARRIVAL OATE OCT 14 tO?l

HELIOCENTRIC CONIC DIITANC[ ITS,lEO EARTH 70 MARS

RL 141,41 LAL -.00 LOL |iS.T? VL 32,29§ IAL "8,I8 AZL 89.82 HCA |8T.43 8HA I??,74 [¢C .J8373 1NC 4.3718 VI 30.009

RP 201,IS LAP -I,31 LOP 4.$? VF 22.69? GAP S,|I AZP R4.18 TAL 320.80 TAP 858.09 RCA I42.99 APO 21E,C3 V2 28,243

RC 88.RtR 8t. 29.20 8P -30.98 3AL I41.19 ZAP 102,98 ETI |86,8E ZAE |35.03 ETE 218.2R ZAC 71,69 ETC 2?0.93 LVl 20,12

PLANETC_ENTRI¢ CONIC

C3 21,298 VHL !.029 DLA 12.R4 RAL 313,27 MAD 6645,t YEL 12,949 @TH ?,03 VHP 4,248 DPA -14.12 RAP 297,98 ECC 1,4t4R

LNCM AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT AlE INJ AZMTH |NJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

|0,D0 IR 21 30 3448,95 -49,49 |23,|S IRE,08 I06,12 17 |8 0 2449,S -34,28 88.38

80,00 18 48 44 338E,40 -39.I2 119.52 19I,D? 800.5? 17 43 8 2362,4 -389.?? 91.05

TO,DO l? 2E 42 32T8.$S -33.83 ltl.g6 192.08 96.36 19 17 I9 2278,8 -27, S? 84.13

90.00 !0 IS 30 3110.08 "29.86 82,?4 192.49 93.57 19 7 40 2110.1 -25,19 ?3.2[

80.00 19 30 82 E$68.00 -28.17 8E.I1 192.$8 g2,98 20 I8 21 186g.0 -24.29 55.??

tDO,O0 20 59 42 2984.95 -29,66 81.10 !92,49 93,97 2] 4[ 47 1914.8 -25,19 34.5?

110.00 22 22 g 2328.3? -33.83 40,87 |92.03 98,36 23 0 52 1323,4 -27,S? 13.84

OIFFERENTIAL CCRRECTIONI HID-COURSE EX(CUTIC)Iq ACCURACY ORBIT OEYERMINATIOq ACCURACY

TOE .SIET TRA .3087 TO3 -,94E2 |AU ,49D8 8GT 1203.3 8OR 4098.8 883 1828,? 9T 3|,1 3R !?.0 88 122,6

NO( t.4084 RRA 3.|072 RE3 -.990I FAU .|2489 RRT ,?049 RRF *998I RTF .?I28 CRT ,92b0 CR9 -,gg78 CIT -.8970

FOE 4.6027 FRA|I,T331 F¢3-4.2778 8RP 7198 8GB 42TI.? R23 ,029g R13 .997? LSA 158.8 HtA 13.1 ItA .6

ROE 1.t030 DRA 3.|281 RE3 t,3688 FIP 230| 881 4889.2 882 835.4 THA ??.8I ELI 101.2 EL2 11.3 ALF T3.27
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" JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LA_# OATS HA8 8 t97t

HELIOCENTRIC CCNIC

RL [48,49 LAL -,00

RP 266.04 LAP °|,69

R¢ lOg.ill 8_ 2?°04

PLANETQCENTRIC CONIC

C3 24.323 VML 4,832

LNCM AZMTH LNCH TINS

50,00 [6 32 5

60.00 18 56 47

?O.OO 17 38 3?

80.00 18 34 32

90.00 19 50 30

100.00 2[ 17 23

110.00 22 38 3

'LIGHT TIME 232.00 ARRIYAL DATE OCT 21 II?l

Di8TARC[ $76,083 EARTH TO MARl

LOL 188.77 VL 3t.2S$ tAL "i,17 AZL 85092 NCA 195.68 IHA 177.14 ECC .10547 INC4.ODDi Yl ]O,DOt

LOP S.42 VP 82,682 SAP 4,8? AZP 83080 TAL 386.45 TAP [39,14 RCA |42,92 APO 2[2.3? V2 28.221

GP -29,49 ZAL 148.59 ZAP 10[,33 ET8 |85,40 ZAE 156,47 2TE 212,38 ZAC 75,08 [TC 270.?$ LV| 18.10

DLA 10.89 RAL SIS,g| tAD 8144.? VEL [2,012 PTH ?.DO VHP 4.IS? DPA "52,92 RAP 295.68 ECC 1.4OO)

L-| TIME INJ LAY |NJ LONG INJ RT ARC ZNJ AZNTH INJ TIME PO COT TIN INJ 2 LAT [NJ 2 LONG

3399.88 -44.34 [[9.12 187.07 [09.39 1? 29 44 2398.9 -52.22 92.28

3323,18 -39,30 1|4,87 I89,45 103.83 17 55 12 2325.2 -28.92 88.14

32[0.89 -33.02 |09.93 lgo.?? g9.20 t8 32 8 2210.9 -25.89 IO.S6

3033.79 "29.22 94.28 191.39 96.42 19 25 7 2035.? -23.66 80.22

2?90.57 -27.80 76.40 191.55 95.39 20 3? 0 1790.6 -22.81 SO.SO

2510.22 *29.22 55.63 19[.38 96.42 21 59 14 [510.2 -23.66 29.59

2257.?[ -33.02 35.85 1go.?? 99.28 23 IS 41 1257.? -25.89 9.48

DIFFERENTIAL C(5qRECTZON8

TOE .5766 TRA .5619 TC3"[,0444 8AU .4848

ROE 1.3322 RRA 2.972[ RC3 -.9738 FAU .12g33

FOE 4.6921 FRA[2.3347 FC3-4.8032 DiP 6998

60E 1.4501 ERA 3.024? 8C3 1.4293 FSP 2439

LAUNCH DATE NAR 8 |97l

HELIOCENTRIC CONIC

RL 146.48 LAL -.DO

RP 209.24 LAP "1.29

RC 102.6g3 GL 25.07

PLANETOCENTN[C CONIC

C3 23.638 VHL 4.862

LNCH AZMTH LNCN 71HE

50.00 [6 41 40

60.00 17 11 30

70.00 17 SZ 49

80.00 18 51 4

go.o0 20 8 6

100.00 21 33 $6

510.00 22 52 16

HID-COURSE EXECUTION ACCURACY ORB!T DETERMINATION ACCURACY

$GT [394.9 8DR 3980.3 $63 140[.9 ST 34.8 69 g3.? 88 125.0

RRT ,?egO RRF .9978 RTF .7955 CRT .9528 CR$ -.9969 COT -.9284

3GB 4[90.8 R23 .0443 913 .9969 LSA 159.4 MSA 13.5 88A .7

8G1 4117.0 362 824.5 THA ?3.80 £L1 99.4 EL2 9,9 ALF 70.31

'LIGHT TZV_ 234.00 ARRIVAL DATE OCT 28 lg?l

DI8TANCE $80.281

LOL 188,?7 VL 32.253 GAL -6,19 AZL 86.32 HCA 199.92 8HA

LOP 6.88 VP 22.829 GAP 4.63 AZP 93.46 TAL 320.29 TAP

6P -28,23 ZAL [43.88 2AP 99.59 ETS 184,08 ZAE [34,?0 ETE

EARTH TO HAR8

177,58 [CC .19530 INC 3.8833 Vl 3Q.009

[80.22 RCA 142.88 APO 212.23 V2 26.168

209.64 ZAC ?4.36 [TC 270.4? LV| [8.34

DLA g.oo RAL 314.$2 RAO 6644.4 YEL 11.984 PTH 6.98 VHP

L-| T|HE INJ LA7 INJ LONG INJ RT ASC /NJ AZMTH ]NJ TIME

3334.01 -43.26 115.35 185.51 112.13 17 3? 34

3274.60 -37.42 110.97 188.18 106.21 18 6 S

3153.04 -32.30 102.57 189.73 101.76 18 45 22

2970.57 -28.63 89.50 190.50 98.85 19 40 35

2722.00 -27.27 71.46 190.73 97.81 20 53 28

2445.05 -28.63 SO.B? 190.50 98.85 22 14 4/

2199.86 -32.3Q 31.49 199.73 101.76 23 28 55

HID-COURSE EXECUTIQN ACCURACY

SGT 1810.6 SGR 3021.2 363 1489.0

RRT .845g RRF .9974 RTF .8514

36§ 4146.0 R23 .0593 R13 .9957

361 4DS7.S 8G2 806.9 THA 69.54

DIFIrERENT/AL CCRRECTICtt9

TOE .6168 TRA ,7611 TC3-1,[458 8AU .4727

RDE 1.2663 RRA 2.84/9 RC3 -.9820 ,AU .[3418

FOE 4.7560 FRA!E.8418 ,C3-4.91§[ 88P 6843

DOE 1.4085 8RA 2.8421 8C3 !.498[ FSP 2551

4.044 DPA -51.82 RAP 294.23 ECC 1.3690

PO COT TIM [NJ 2 LAT INJ 2 LONG

2354.0 -30.34 89.63

2274.6 "27.19 84.98

2153.0 -24.30 76.83

19?0.8 -22.16 63.96

1722.0 -2[.36 46.00

1445.0 -22.26 23.32

1199.9 -24.30 S.7S

OR|IT DETERMINATION ACCURACY

ST 38.8 8R 90.3 95 [28.?

CRT .9711 CR8 -.996[ CST -.9484

L8A 159.8 NSA [2.9 88A .8

ELI 97.g EL2 8.8 ALF 6?.[3

LAUNCH DATE MAR 9 [97t ,LIGHT TIHE 236.00 ARRIVAL DATE OCT 30 19?[

HELIOCENTRIC CONIC

RL 148.48 LAL -.DO

RP 209.44 LAP -1.22

RC 104.915 GL 23.24

PLANETOCENTRIC CONIC

C3 23.143 VHL 4.611

DISTANCE 584.345 EARTH TO HAR8

LOL 188.77 VL 32.246 GAL -6.22 AZL 86.60 HCA 201.18 6HA [??.48 [CC .19530 INC 3.3950 Vl 30.009

LOP 7.89 YP 22.794 GAP 4.41 kIP 93.17 TAL 320.07 TAP 191.23 RCA 142.82 APO 212.15 V2 26.174

GP -2?.05 ZAL 145.07 ZAP 97.85 ETS 182.90 ZAE 133.82 ETE 207.12 ZAC 75.56 ETC 270.28 LVl 17.56

LNCM AZNTM LNCH TIN[ L-| TIH[ INJ LAT

OR.DO [6 50 36 3314.38 -42.[9

DO.DO 11 22 22 3229.84 -36.31

lO.OO 15 5 51 3101.88 -31,53

lO.OO [9 6 9 291$,04 -27.98

gO.DO 20 24 3 2681.36 "26.63

tOO.DO 21 49 I 2387. S2 "27.95

lID.DO 23 5 18 2|49,70 "31.53

OIFFER[NTIAL C(_RECTIONI

TOE ,5504 TRA .8?49 TC3-1,4527 |AU °47|0

ROE 1,522[ RRA 3,0332 RC3 "o4077 FAU ,07180

FOE 6.2567 FRA[4,?83S PC3-2.8814 |SP 10281

8DE 1,6195 ERA 3,tS69 8C3 [,5377 'SP 42/S

DLA 7.28 RAL 315.14 RAD S644.2 VEL 11.964 PTH 6.96 VHP 3.967 DPA -SO.?8 RAP 292.75 ECC 1.3809

INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

112.14 104,38 114.42 17 43 SO 2314.4 -28.64 87.39

[O/.4E 18?.26 108.40 10 16 11 2229.8 -25.59 82.2?

98.78 189.00 103.88 19 57 33 21n!.9 -22.50 73.61

05.36 189.90 100.93 19 54 42 1913,0 -2D,74 60.2?

67,15 190.1? 59,89 21 8 28 1681.8 -Z9.97 42.[[

45.73 I08.90 100.93 22 28 48 1387.5 -20.74 2[.84

27.70 189.00 103.88 23 4t 8 1148.T -22.80 2.53

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1889.0 SGR 4087.0 SG} 1879,4 ST 36.4 SR 105.0 8S 155.0

RRT ,122D RRF ,SIT3 RTF ,_[S CRT ,9941CRS -.997U Cll -,1841

36_ 4502.4 R2_ .0724 R[3 .9962 LSA 192.6 NSA 8.6 SSA 1.9

861 4_30.1 S62 1233.7 THA 59.84 ELI 111.9 EL2 3.? ALF ?l.OO

LAUNCH DATE HAR 9 tiT[ ;L|;NY TINS 238.00 ARRIVAL DATE NOV [ toll

HELIOCEN7RIC CONIC DISTANCE S88.593 EARTH TO MARS

RL 148,48 LAL "oDD LOL /iS.?? VL 32,244 6AL -6.24 AZL 08.88 HCA 202.39 8HA 177.42 ECC .I9521 INC 3.1370 Vl SO,ODD

RP 209.66 LAP -t.19 LOP 9.[3 VP 22.760 GAP 4.15 AZP 92.90 TAL 319.94 TAP 162.33 RCA 142.79 APO 212.06 V2 28.150

RC [06.958 _ 21.6[ 6P "25.96 ZAL 148.06 ZAP DO.gO ETS 181.?3 ZAE 132.65 [TE 204.84 ZAC 76.6? ETC 270.01 LV! 16.93

PLANETOCENTR/C CONIC

¢3 22.66? VHL 4.784 DLA S.73 RAL 3[S.98 RAD 8644.0 VEL 11.946 PTH 6.go VHP 3.g0[ DPA -49.84 RAP 291.05 [CC 1.3/35

LNCH AZNTH LNCH TIHE L-I TINS INJ LAT INJ LONG INJ RT A$C INJ AZMTN /NJ TIHE PO C$T TIN INJ 2 LAT INJ 2 LONG

56.00 [6 36 25 3271.38 "41.15 I69.35 183.39 [16.38 17 53 4 22?8.6 -2?.06 85.44

60.00 17 31 33 3189.$2 -35.80 [04.38 186.44 [ID.29 19 25 2 212g.s -24.10 lg.gD

?0.00 18 !? 16 3055.93 -30.?3 95.44 188.33 IOS.?O [g 8 14 2055.g -21.39 70.79

80.00 18 lg 2[ 288[.S? -27.24 8[,71 189.34 102.72 20 ? 3 186/.6 -19.40 5?.04

90.00 20 38 4 280?.56 -25.95 63.35 18g.65 [01.66 21 21 32 [607.8 "18.65 38.70

100.00 22 2 13 2336.04 -27.24 43.08 [8g.34 [02.72 22 41 9 1336.0 -19.49 18.41

110.00 23 [6 44 2102.73 -30.?3 24.36 [88.33 105.70 23 5[ 4? 1102.8 "21.3g 359.71

ORBIT DETERMINATION ACCURACY

ST 47.6 $R 84.g 83 130.E

CRT .9911 CRS -.g941 CST -.9?[2

L5A 162,[ NSA 12.2 SSA .g

EL1 97.2 EL2 5,5 .LF 60.85

DIFFEREN71AL CORMECTION6 HZD-COUR$E EXECUT/ON ACCURACY

TDE .7081 TRA 1.1657 TC3-1.3563 8AU .4943 6GT 20g3.D [DR 3963.[ $63 1583.9

MO_ 1.1713 RRA 2.6127 RC3 -.9622 FAU .13970 RRT .9083 RRF .9965 RTF .gEE[

FDE 4.0085 FRA13.?313 FC3-5.3285 BSP 6?93 $68 4132.3 R23 .0866 913 .gg2g

BDE 1.3687 BRA 2.8609 BC3 [.6290 FSP 27g2 861 4058.9 SG2 ??s.g THA 60.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH DATE NAR i Ii¥t

HELIOCENTRIC CUN|C

IL tll.4lLkL -.OO

mP loS.IT LAP -l,ll LC_

R¢ lOt.Oil GL tO,Ol

PLAN[TQ¢ENTRI¢ CONIC

¢3 18,$l$ VHt, 4,TIt

LNCN AENTH LNCH T|_[

SO.DO IT I 4i

40.00 17 40 50

?0.00 18 tT IS

lO.OO ID 31 3A

9O.OD 2D S! 2

|DO.DO 22 24 30

liD.DO 23 27 2S

FI.|tNT TIK tl|.O0 ARRIVAL DATE UOV ] II?l

O|ITANCE i92.Yll EARTH TO NAil

LQL tIi.TT YL 38.840 GAL "I, ET AZL 87,09 HCA tO$,ll INA lTY,SY {C¢ .19521 INC t.9914 Vt 30.001

10,33 VP It.TEl GAP 3.94 AZP tt.6G TAL 3|9.74 TAP 1R3,$6 RCA 148,T3 APO t|2,O| V2 HI. SEA

GP "24,03 |AL t4T.OO ZAP 03.91 IT3 110.69 ZAE 13|,44 ETE 202,)R ZAC ??,7| ETC 2R9.?$ LVl lD,$$

OLA 4,80 HAL 31t,|8 HAD 1843,1 ill 1|,838 PTH 1,34 VHP 3,847 DPA "48.9| RAP Eli,Si ECC I,$lll

L-! TIME INJ LAT |Ha LONG INJ RT ADC |NJ AZMTH INJ TEND PO CIT TIM |Ha 2 LAT INJ I LONG

3148,_ "40.|l 10i,34 |81,?| 118,03 17 39 Sl 824i. T -2|.14 IS,?|

3133.17 "34.TE |01,74 |iS,iS |||.lO 18 35 85 2|53,1 -22.T4 ??.43

3Ol4.RO -2D,23 22,5| IR?,t| |DT,2T 19 Ii |4 _14,9 "2O,Ol Ai,32

28|S.S$ -28,S! ?2.48 tel,DO IO4.2D 2O |8 33 1815.6 -]8.24 84.21

255D.31 -25,24 3t,99 |89,3| |05.20 21 33 41 ISS9,3 -17.41 35.?0

2280.03 -28.51 39,85 189,00 104,28 22 52 40 1280.D -18.tA 15.57

20QI.TI -29.93 21,43 t87.91 107.27 24 I 47 1061.7 -ZO.O9 $S?.t$

DIV_ERENT|AL CORRECTIONI

TOE .?Si3 TRA I.STll TC3-1,4S75 BAU ,SOLO

NO2 1.|284 RRA 2.8012 R¢3 ",8758 FAU ,1425T

FOE 4.9484 FRA|4.0680 PCS-S.S118 88P 8788

ROE 1.35D5 BRA 2.852? De3 1.7003 F|P 28TO

LAUNCH DATE MAR D 197]

HEL|OCENTRIC CONIC

NL |48.48 LAL -.00

RP 210.1Q LAP -|.13

RC 121,121GL 1l.S?

PLAHETO¢ENTHIC C_IC

C3 22.174 VHL 4.709

LNCH AENTN LNCH TIME

SO.DO 1? 12 42

60.00 17 49 ?

70.00 18 37 SO

80.00 li 42 SS

90.00 21 2 St

IDD.OO 22 25 A?

110.00 23 3T IG

RID-COURSE [X[CUTI_ ACCURACY _BIT DETERMINATION ACCURACY

SGT 2348,5 8GR 348|,T 883 1827,1 IT 52,3 8R 82.1 G8 131.O

RRT .9248 RRF .9989 RTP .929T CRT .9DS? CR8 -.9929 ¢ST -.9780

8GB 4158.9 R23 .09?8 R13 .D914 LEA 162.8 HSA 12.D 8SA l.O

SGI 4090.? SG2 .?SO.l THA 56,]8 ELI 97.3 EL2 4.1ALF ST.SS

PLIGHT TIM( 242.00 ARRIVAL DATE NOV S 1971

DIITANC[ 596.945 EARTH TO MARS

LOL 188o77 VL 32.238 6AL -D, SD AZL D7.30 HCA Z04.D4 8HA |77.33 ECC ,19544 |NC 2.6971 V] 30.009

LOP |1.Re VP 22.692 GAP 3,71 AZP 92.45 TAL 319.54 TAP |64.3D RCA 142.67 APO 211.99 V2 26.098

GP -23.96 ZAL 147.8S TAP 92.08 [TS 179.72 ZAE 13D,11 [TE 200.31ZAC T8.?O ETC 269,55 LVl 1S.79

DLA 2.98 RAL 316.71 HAD 6643.8 VEL 11.923 PTH 6.93 VHP 3.803 DPA -48.07 RAP 288,1S ECC 1.3649

L-I TiN£ |NJ LAT |NJ LONG |NJ RT ARC INJ AZNTH INJ T|H[ PO CDT T|M |NJ 2 LAT INJ _ LONG

3218.14 -39.22 104.84 182.21 119.45 18 8 20 2218.1 -24.34 82.27

3121.26 -33.8T 98,41 185.51 113.28 |8 41 8 2121.3 -21,50 ?G,O]

2977.88 -29.16 89.92 t87.63 108.63 19 2? 28 1978.0 -18.09 66.13

2T74,|6 -RS.TD T5.62 188.80 105.60 20 29 9 tTT4.2 -]4.97 51.49

2515.89 -24.53 5T.Ot 189.|? 104.53 21 44 53 1515,9 -16.25 33.04

2248.63 -28,78 36,99 188.8D 105.60 23 3 15 ]248.6 -16.97 13.96

2024.80 -29.16 18.83 187.83 108.63 24 11 1 102A.8 -18.89 355.05

DIFFERENTIAL CCRRECTIONS

TDE .8102 TRA 1.5787 TC3-1,5578 8AU .5252

ROE t.DDIT RRA 2.3956 RC3 -.8442 PAU .14454

?'DE 4.8857 PRAId. SSY7 pCSoS.S433 88P 6849

BD2 1.359_ 8RA E8869A 8C3 1,TT17 P8P 2945

LAUNCH DATE MAR 8 197|

NID-COURS[ [XECUTIQN ACCURACY _RD|T DETERMINAT|ON ACCUHACY

$GT 2613.1 SGR 3303.9 $83 1664.3 ST $7.2 SR 79.6 8S 131.8

RRT .9375 RRF .8853 RTP .9428 CRT .9983 CR$ -.ggls CST -.9831

SG8 4212.4 R23 .1069 HI3 .98g8 LSA 163.0 NSA 11.9 $SA 1.0

881 4|49.? 882 724.2 THA 52.09 ELI gT.g EL2 2.? ALF 54.31

PLIGHT TIME 244,00 ARRIVAL DATE NOV 7 1971

D|ITANCE 801.122

-4.34 AZL 87.49 NCA 208.0? 8HA

3.48 AZP 92.25 TAL 319.32 TAP

9O. iO ET8 |78.84 ZkE _28.T1 [TE

EARTH TO MARS

177.30 [CC .19568 |NC 2.8046 V! 30.00|

165.39 RCA 142.61 APO 211.99 V_ 26.071

198.38 2AC 79°83 ETC 269,33 LVI |5.29

HELIOCENTRIC CONIC

RL 14A,44 LAL -,OO LOL 146.77 YL 32,238 GAL

NP 810.33 LAP -1.10 LOP 12.82 VP 22.658 GAP

RC 133,239 GL |7.378P -23.D4 ZAL |48.82 TAP

PLANETOCENTfllC CONIC

C3 £2.D28 VHL 4.893 DLA 1,77 2AL 317_20 RAD 6643,? V£L |1.9|? PTH 6.92 VHP 3.?6? DPA -47.ZS RAP 266.76 [CC 1.3423

LNCN AZHTN LNCH TIN[ L-| TIN| INJ LAT iNJ LONG INJ RT A3C |NJ AZNTH iNJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

SO,DO l? tD B 5192,45 -38,34 103,01 181,88 120.87 18 12 19 2198,5 -23,15 80.97

DO.D0 17 88 49 3082,15 -33.OT 8T,36 185._? 114.48 18 48 21 2092.2 020,33 ?4.40

70.00 18 40 ST 2844.86 °28.41 87,6! 187,47 tOg.DO 19 38 Z 1944.7 -17,70 84,19

80,00 |8 83 21 IT38,?? -28,07 TS,0T |88,Tt |08,78 tO 38 ST 1736.8 "15.80 49,45

SD.OD 21 |3 ST 2478,87 "23,83 84,35 189,10 103,89 21SS |4 1476.7 -15.17 30,87

tOO,D0 22 88 13 2211,|4 -IS.0? 34,44 188,T1 !Ol,Ye 23 13 4 ]211._ -15.88 SO.DE

1]0.80 23 AS24 1801.48 -28,41 t8,53 !87,4T 109,80 _4 t9 35 991.5 -17.78 $53,1D

DIFFERENTIAL CORRECTIC_I MID-COQR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

702 .8128 TRA 1.7873 TCS*I,ISTI IAU 01431 3GT I880,D SGR 31T3,1 383 |iiE.T l? 6_.1 In 77.0 is l)t.t

ADD t,OSiO ERA l.lllS RC3 -.1131FkU .14828 RRT ,14il RRF ,1143 RTr ._j|l ¢RT .liDS CNI -,liQO CIT -DIllY

FOE S.BO78 FRAt4.SDSt F¢3-5,7483 lip liST 888 4|87,6 HI3 *!|34 HI3 .5888 LIA 164.7 MDA 1|,9 ISA ].t

0DE t,SlS2 IRA 2,i0ll 8C3 |,8488 PiP ISiS 88| A230.? 862 387.2 YNA 47.08 ELI 88,8 EL2 I.S ALP St,IS

LAUNCH 8A72 NAN l |iT| PLIGHT YI_ 14l,OO 4k,_IVAL DATE NOT 8 |I?l

HELIOCENTRIC CONIC DIITANC[ 805.300 £A_TH YO MAR8

RL 148.48 LAL -.OO L_L 188.?T VL 32.234 8AL "t,Si AlL 87.87 HCA 20T.19 IRA |7T.28 [CC .|8598 INC 2.3326 Vl 30.DOS

RP 110.DTLAP oloD7 LOP 14,04 VP !!,825 GAP 3,16 AZP DR,O? TAL 3|8,10 TAP |86.31 RCA 14|.84 APO 2|2.02 VE 21.D44

Re tIS,38D GL |8,18 GP -tl. IT ZAL 149.33 ZAP 11,|4 ET$ |?8,01 ZAE |tT.2A ET[ |86,81 3A¢ 80,5! [T¢ 888.11LVI 14.83

PLAH[TOC[NTR|¢ ¢C_!¢

¢3 2t.14S VHL 4.1iS DLA .88 RAL 31T,88 HAD 8_43,T V[L |1,9|4 PTN i,g| VHP 3.T40 OPA -48,46 RAP 283,44 [CC 1,3432

LNCN A_HTH LNCH T|M[ L-I T|H[ |NJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIRE PO C8T TiN iNJ 2 LAT |NJ 2 LONG

80.OD IT 23 T 3188,33 "37.53 10t,40 |1|.86 |2|.T2 18 IT 56 2|68.3 -22.08 ?9,82

DO,DO !i 4 0 3085.88 "32,3| 83.SS 183.14 |13.52 18 $3 6 • 2083.g -19.30 ?E.S7

?O.OD IA 88 tT 2914.$4 "27,70 iS,S6 18T.42 1|0.83 19 44 2 1914.S -|8.75 _2.43

80.00 tO 3 2 270t,gt -24.3R ?0.79 188.71 tOT.78 20 46 5 1702.9 -14.88 47,44

I0,00 21 24 10 244/,13 "23.18 S|.DT |88,13 108.T0 22 4 51 |44t.! -]4.17 28,54

IOD.BD 22 48 $4 217T.38 "24,38 32,|6 t88.71 107,78 23 22 |2 !|T7,4 -14.88 8.81

|IO,OD 23 84 34 ID81,38 "_?.?D 14.48 |8T.42 ||0,83 24 27 33 96|.4 "16.73 381,37

DIFIr[RENTIAL ¢CRR[CTI_NI MID-COURSE EXECUTiON ACcuRACY _tDIT DET_RMIHATION ACCURACY

TDE .91TD TRA 1.9988 7C3-1.T5_3 BAU .5828 8GT 3|48.? $_R 3D53.4 $83 tT14o? ST 67.1SR 74.7 $3 ]32.S

HD2 1.0893 RHA _.1948 RC3 -.7TDO PAU .14702 RRT .833| RRP .9837 RTF .9882 CRT .Dg9T CR$ -.g823 CST -.g885

?DE 5.0303 F1_A14.?728 FCD-5,Tg99 88P T089 8GB 4388,8 R23 .11?S R13 .9878 LEA ISS.D MSA |1.9 SSA t,1

BO[ 1.3791BHA 2.987] 8C3 1.9|74 PEP 3051 881 4333,1 882 671.3 THA 44.0? ELI 100.4 EL2 1,2 ALF 48.D9

2O



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS MAR 8 tlYl

M[LI(X|NTMIC C_IC

eL tAS,4S LAL ",g0

mP 8t0.lt LAP -t.04

RC lIT.S4@ GL IS.O@

PLANETO¢ENTRIC CONIC

CS 81.817 VHL 4.$88

LHCH AZMTH LHCH TI_

SO.OO I? S0 AS

IO.DO IS 10 44

YO.O0 19 3 24

80.00 20 12 5

90.00 81 33 48

tOO.DO 28 $4 ST

tSO.O0 0 S 48

FLIGHT TIlE 148.00 AIIIVAL OAT[ IOV St IlYt

DIlTANCE 409,478 IARTN YO NANi

LEA. tlq.YY YL 3t.I$3 &kL "S,4t AZL IT.iS MCA lOS.S@ @MS STY.IS ECC .SIS$4 IHC |.tYlY ¥t 30,008

LOP IS.IS VP El,SO| GAP 3.04 AZP 3t.91 TAL 3IS.II TAP ISY.)e RCA 141.46

6P "II,S4 ZAL 149.98 ZAP $3.19 [T$ I?T.IY ZAE IIS.?I [TE |95.00 ZAC RS.34

OLA ".37 RAL S|8.1S MAD @14_.7 V[L 11,913 PTM S.II V I_ $.?1| DPA "45.T|

L'! ¥1NE |MJ LAY |HI LONG IRJ R7 A$C INJ AZMTM INJ TIME P0 ¢8Y TIM

9148,49 "33,?Y I9,98 135.$8 $22.63 IS 23 14 l148,S

3041.19 -35.61 93.93 1RS.SI |51.43 19 5 IS lO41.l

8087.84 -IT.Q3 83.?E IS?,47 515.72 59 55 31 5987.1

2678.t? -23.?4 GS.Y4 528.80 508.67 20 SS 38 |672.8

2408,84 -22.91 49,$2 189.24 107.50 21 53 Sl tAOS.S

8148.64 -IS.?4 30.55 IS8.80 508.87 23 30 44 5146.S

1934,06 -I?.OS 18.64 137,47 111.72 O 39 0 934,!

AP0 212.07 V2 8S.0IS

EYE 268°90 LV! 14.40

RAP 104.|? [CC t.$SO?

IMJ 8 LAT INJ 2 LONG

-21.50 78,80

"13,35 71.S8

-iS.el 60.80

-13.$4 43.$3

-13,24 86,$3

-13.94 7.00

"15.91 348.01

DIFFERENTIAL CCRRECTI_

TOE .979@ TRA 8,_053 TCS-5.S4S9 DAU .5935

ROE 1.0089 RRA 2.0989 ME3 -,7439 FAU .14?S0

FOE 5.0377 FRAt4.DOOS FCS-S.8284 DIP 7862

60E 1.3979 6ha S.0449 8¢3 S.9901 FSP 3066

MID-COQ2SE EXECUT5ON ACCURACY

SOT 3410.4 SIR 8930.? 363 8728.8

RRT .DS?S RRF .9927 RYF .9646

SGD 4SOS, S RI3 .J192 RIG .9897

SIS 4454.9 SG2 145.9 THA 40.49

LAUq_I DATE WAR 8 1971 FLIGHT TIME 250,00

HELIOCENTRIC COISC

hL 146.46 LAL -.00

RP 8tt*OY LAP "1.00

RC 119,734 CA. 13.98

PLANETOC_qTNIC CONIC

C3 2|.937 VHL 4.$84

LNCH A2MTH LMCH YZM_

GO.DO 17 33 4

60.00 IS 87 3

70.00 89 tO 51

80.00 80 80 34

90.00 88 48 37

100.00 23 3 83

110.00 D 14 14

LO(. tDD.?T VL 32.233 GAb

LOP |6.48 VP 22.537 GAP

GP -20.53 ZAL 150.59 ZAP

DISTANCE 613.69S

-6,4? AZL @7.9? HCA 20g.?2 6HA 1??.26 ECC .$9673

2,82 AZP 95.76 TAL 313.6! TAP 168.3] RCA 542.38

84.24 ITS 876.59 ZAE t84,25 IT[ 103.55 ZAC 82.|3

OLA -|.33 RAL 3SD.LI_ RAD 9643.Y VEL 15.953 PTH 6.92 VHP 3.Y08 DPA -44.99

L-[ TI_ 5MJ LAT 5NJ LONG IHJ RT ASC INJ AZNTH INJ TSME PO CST TIN

3SLq).?2 -36.00 99.?_ 191.38 123.42 18 28 14 2189.7

$080.69 -30.95 92.50 185,18 1t7.22 19 7 24 2020.7

8862.40 -ZS.39 82.08 187.S9 112.51 19 56 34 |862.S

2644.22 -23,19 66.90 588.97 509.4S 88 4 38 $644.2

23Y9.46 -81,39 47.89 199.48 t03.36 22 28 16 8379.S

2883.69 023,|1 28.27 538.9Y 109.45 83 33 44 5118.7

8909.90 -26.39 $5.00 IS7.39 |11,51 0 46 3 909.3

_qB|T D[TERMSNATION ACCURACY

ST 72,1 8R 72.S 89 138.S

CRY .9g91 CRS -.9064 CST -.9816

LSA 166.9 MSA tl.O SSA t.8

ELI 108.2 ELI 2.t ALF 49,1S

ARRIVAL DATE NOV 13 1971

EARTH TO MARS

IN¢ 8.OISt Vl SO.DOS

APO 218,84 V2 2S.DSS

ETC 869.70 LVl t4,OO

RAP ISS,DS ECC 1.36t0

INJ 2 LAT IHJ 2 LONG

-20,28 ?Y.IO

-17.47 tO.S@

-14.93 SO,SO

-13.08 44.00

-rE.St 84.90

-tS,0S S.S7

-14.95 34D.48

DIFFERENT|AL CCNNECT|OI_

TOE 1.0303 TRA 8.4837 TC3-S.936_ 8AU .6041

ROE .97@9 MRS 8°OO@D RE3 -.TOY9 FAD ,14733

FOE 5.0397 FRAt4.DSS? FC3-3.815| BSP 7496

BOA t.4812 DRA 3,1309 8C3 2.0016 FSP 31|5

MSD-CCURSE EXECUTION ACCURACY

3GT 3188.0 8C_ 2911.2 SG3 1736.5

RRT .gait RRF .9915 RTF .9_88

8GB 4937.l RI3 .5190 R13 .9860

8@1 4593.1 SG2 S13.4 TMA 37.08

LAUNCH DATE NAN 8 19?1 FLIGHT TIM( 852.00

HELIOCENTRIC C(_41C

RL t4S.4S LAb ".DO

RP 211.39 LAP - -.97

RC 128.943 GL 13.00

PLANETOCENTRSC CONIC

CS 82.DOt VHL 4.38|

LNCH AZMTH LNCH 7IRE

50.00 t? 48 6

40.00 10 83 !

70.00 19 17 52

80.00 80 28 32

90.00 81 St O

t00.00 83 It 24

110.00 0 If 84

DISTANCE 617.$31

LOL 5SD.?Y VL 32.234 6AL -6.5t AZL 89.51 HCA 110.94 SNA

LOP 17.99 VP 88.323 GAP 2.60 AZP 9_,62 TAL 319.35 TAP

GP -|9.S0 ZAL 131.13 ZAP 92.31 [TS 575.95 ZAE 122,SS ETE

OkA -2.85 RAL 389.07 had 9643.7 VEL 15.919 PTH S.92 VHP 3.705 OPA -44.29

L-I TIME |NJ LAY lNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO ¢8T TIN

3118.81 -33,44 97.65 131.67 124.11 18 32 $9 1112.8

3005.29 -30.34 91.28 183,32 517.91 t9 13 3 2001.3

2840.01 -23.80 90.@0 tST.TT 113,20 20 5 18 1040.0

8119.77 -22.$3 6|.24 189.80 110.13 21 12 IO 5618.8

23iI,SI -81°3! 46.t4 189.99 109,04 22 30 12 t352,?

809).24 "12.53 21.61 IS9.10 110.13 23 46 17 1093.2

1009.03 -25.80 9,52 liT.T? !!3.20 0 52 41 086.S

0105T DETERMSNATION ACCURACY

8T 77,1 SR 70,3 83 138.4

CRY ,99?9 CRS -.9644 CST -,9938

LSA 168ol MSA 12.8 SSA 1.2

ELi 104,3 EL8 3.4 ALF 42.3@

ARRIVAL OAT[ NOV 1S 1971

EARTH TO MARS

17?.2G ECC .t9729 IN¢ 1.6805 VI 30.00S

169.29 RCA $42.89 APO 812.24 V8 25.85?

192.15 ZAC $2.88 ETC 268.$t LVl 13.68

RAP 281.84 ECC t.SSSt

INJ 8 LAT INJ 2 LONG

-19.A2 77.08

-]S.S8 39.$3

-tA.tS 88.24

"12.29 42.53

-11.58 23.33

-12.29 3.90

"!4.t5 347.1S

OIFFERENTIAL CCflRECTIONS

70[ 1.0814 TRA2.I280 YC3-2.0821 |AU

ROE .9S?4 RRA t,9573

FOl 9.0388 FtAtS.02S9

102 1.448S IRA 3.8483

LAUNCH DATE MAN I 1971

HELIOCENTRIC CONIC

RL 143,48 LAL ".DO

RP 815,60 LAP ".94

RC t84.177 f_ 12.09

PLAMETOCEMTRSC CONIC

C3 It. SOS VHL 4,701

LNCM AZMTM

tO.DO

SO.DO

?0.OO

80.00

gO.OR

tOO.DO

liD.DO

DIFFERENT|AL

MID-COUDS£ EXECUTION ACCURACY

• SIll SGT 3254.8 S_ 2994.2 SG3 1737.1

RE3 ".$714 FAU .149Ti RRT ,8933 RRF ,1802 RTF ,_,21

FC31S,?759 ElF 7734 3GB 4795.3 213 ,1569 RI3 ,29S9

3C3 2.1310 FIP 3125 SGI 4747,2 SG2 902,3 THA 33.90

TOE 1.1469

ROE .9379

FOE S.DISS

ROE 1.4814

PLIGHT TIME 234.00

TRA 2.8288

RRA 1.8309

FRAI5.0833

BRA 3.3694

OIYTANC[ GZI.QO6

LOL ISS.?? VL 38.234 GAL -6.ST AZL 80.14 MCA 211.IS 8NA

LOP IS,91 VP ll,4gO GAP 2,32 AZP 25,41 TAL 353.0t TAP

GP -59.09 IAL 535.69 ZAP 80.42 ITS 173.37 ZA[ 510,93 ETA

ORS|T DETERMINATI_ ACCURACY

ST 82,1SR 69,2 83 138.0

CRY .9962 CR| ".1021 (ST -,9844

LSA |69,3 NSA 12.4 SSA 1.2

ELI 109,4 EL2 4,8 ALF 31,?|

TC3-8.1092 BAU .$500

RC3 -.63?3 FAU .84382

F¢S-3.?IOB 9SP 8000

2C3 8.1993 FSP 3125

ARRIVAL DATE NOV IT t97t

EARTH TO MARS

5_?,21 [CC ,19786 |MC !.7914 VI 30.009

170,2) RCA 542.2D APO 212,35 V2 23,926

|90,95 ZA¢ Ss,sg [TC 898,32 LVl 13,E?

OLA -3.03 RAL 359,$5 RAD 0643.8 v[L 15.921 PTM S,93 VHP 3.700 DPA -43.62

LNCH TIME L-I TIME INJ LAY INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

17 49 32 3097.$9 -34,83 99,63 181.$2 824,71 18 37 30 20g?.s

18 83 40 2993.?5 -89.77 90,09 193.31 t18,52 tg IS 24 5g83.7

lg 2A 23 2916.61 -25.24 ?g.26 163.02 193.$1 20 St 29 5StD.S

20 33 2 2593,S0 -21,gs 63.74 18g.48 110.74 21 lg t? 5595.G

28 89 53 8328.23 -20,?S 44,$6 889.96 109.63 E2 3? 41 1328,3

83 18 $4 2070.O? -21,g8 25,tD 599,48 110.74 83 33 84 1070.1

0 87 31 ISS6.43 "25,24 s.tg 128.02 113.81 D 58 58 866.4

CCRRECTI_I, MSD-COURS[ EXECUTS(_i ACCURACY

SGT 4117,? SGR 2579.8 SG3 1733.0

RRT ,9646 RRF .989? RTF ,9748

SGB 4944.1 R23 .1833 Rt3 ,9854

SG1 4909.4 SG2 384oS THA 31.03

RAP 280.78 [CC t.3638

INJ 2 LAT INJ 2 LONG

-18.sg ?S.3?

-15.g5 SS,61

-13.43 $7.11

"11.56 41.20

-10.89 21,gl

-11.$6 2.37

-13.43 346.02

(_REST DETEhMINATIOfl ACCURACY

ST 07.0 SR 66.2 OS 131.S

CRT .ggAO CRS -.9796 CST -.9g64

LSA 170.5 MSA 18.6 SSA t.2

ELI 10g.2 EL2 3.8 ALF 37,23

21



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUMCM OATE MAR O SSYt FLtGNT TIME 2H.O0 ARRIVAL OAT[ NOV I0 SITS

MEL|QCEMTRIC CCtttC O|ITANC[ ilG,|YG EARTH TO MARl

RL 148.48 LAL -,DO LOt. tGG,?? VL 3t,E$1 GAL -G,t3 AZL 30,3i HCA 833,3G 3NA IYT.30 ECC ,IOOSO IHC 1.G431 vt 30,ODD

RP 211.i? LAP *,SO bOP 80.12 VP 22.439 GAP 2.2? AZP tl.37 TAL }|?,lD TAP I?|.I$ RCA |42,t0 APO ZtZ.40 V2 21,1IS

nC teS.431 14. 11.23 GP -|0.4O ZAL tS2.t? ZAP 78.$4 ET_ $?4.84 ZAE ||0.33 ET[ |8S.?| ZAC i4.E? ETC 268.1S LVI 1_.92

PLANETOCENTRlC CONIC

C3 22.246 VHL 4o717 DLA -3.80 NAb 319.93 RAO IS43,O VEL ||,922 P?H 8.93 YHP 3,705 DPA "42.07 RAP 270.79 ECC |.lOOt

LNCM AZNTH bNCH T1NI[ b'! TIME |NJ LAT INJ LONG INd RT AIC INJ AZNTH INJ TIME PO COT TIN INJ R bAT |HJ R LONG

IO.O0 t7 IO 16 3081.91 -34.31 G3.79 102.02 $2S.13 19 4| 48 2003.0 *ll.g3 Tt. Yl

IO.OO tO 34 t 29G7.90 -29.83 99.0G |05.77 1tO.06 19 23 29 t967.9 -15.20 67.7R

TO,D0 19 30 44 2801,09 "24.73 79,06 188,32 114,34 EO 17 26 t80t.t *t2,T9 56.00

80,OO 20 43 ? 2|74.4G "21,4G e2,39 |iO,91 t||.2? 2| 26 2 1574.5 "I0,80 }O.P0

SO.DO 22 I |0 2303.99 "20.24 43.14 |90.31 110.19 22 44 46 1309.0 -10.18 EO.62

tOOoOD 23 E5 SO 2048.96 -21.40 13,?5 109o81 111,17 24 O 9 1049.0 -10,39 1.36

110.00 0 34 7 1847.91 "24.73 ?.gO 189.32 1t4.34 t 4 55 847.g -12.76 345.00

O|FFERENTIAb CCRRECTZON8 RID'COURSE EXECUT|_N ACCURACY _i_OIT DETERMINATION ACCURACY

TOE 1,2099 TRA 3,0Ill TCl'2.|12i ILAU .6?34 9GT 4477,1 9DR 2499,0 9GO 1723,2 9T 02,0 GR 64,4 l| |lO,O

ROE ,9801RRA t.T471RC$ -.S023 FAU .1443? RRT ,HSI RRF ,9969 RTF .9769 CRT .9g15 CRS -,0769 C8T ".9962

FOE 4,9943 FRA14.0000 FCl'l.6163 8GP 8298 998 5112,8 R23 ,1091 R13 ,9053 LSA 171,9 HSA 12,9 8SA 1.2

DOE t,$176 8R4 3.J022 8C3 2.2644 FOF 3129 991 5080.9 $92 34t.7 TMA 28.41 EL| tt2,D _L2 0.9 ALF 34.6!

bAUNCIH DATE NAR O tOTl FLIGHT TIN( 250,00 ARRIVAL DATE NOV 21 lOT1

HELtOCENTR|C CCNIC DIDTANCE 630.351 EARTH TO NARS

RL 140.48 LAL ",00 LOL 106.?? YL 3_.23T GAL "6.99 AZL 88.47 HCA 214.59 8HA |T?.32 ECC .19921 |NC I*5323 Vt 30.000

RP _12.14 LAP ",6T LOP 21,32 VP 22.422 SAP 1,96 AZP 91.26 TAL 317,51 TAP 172,07 RCA 142.00 APO 212,65 V2 25.864

RC 129,709 GL 10,42 GP "17.74 ZAL 152.64 tAP 76.70 ETA 174.35 ZAE 117.72 ETE 189,73 ZAC 84.02 ETC 267.99 LVt 12.59

PLAN2TOCENTR|C COMte

C3 22.421 VHL 4.?IS DLA -4.51RAL 320.38 RAD 6643.9 V[L 11.934 PTH 6,94 VHP 3,T14 DPA -42.34 RAP 278.86 EC¢ 1.3090

LNCH AZNTH LNCH TIN( L-! TIN( _NJ LAT INJ LONG |NJ RT ARC [NJ AZNTH INJ T|N( PO COT TIM _Nv 2 LAT [NJ 2 LONG

50,00 1? 54 43 3071,65 -33,83 94,99 182,29 125,60 18 45 54 2071.6 -IT.46 TO.19

60.00 10 39 5 2951,61 -28,79 88,15 186.07 119.51 19 20 19 1953._ -14.Tn 67.09

TO.DO !0 30 40 2?84.30 -24,25 77,0| 188.68 1|4.82 20 23 4 1784.3 -12.13 15.16

eO,OO 20 49 SO 2555.26 -20,98 61,13 190,19 111.?4 21 32 25 1355,3 -10,27 39.00

9D.OO 22 13 13 2285.66 -19.76 41.64 190,69 110.GS 22 51 29 120S.? -9.SG 10.4S

100,00 23 32 41 2029,73 -20,98 22.52 190,19 111,74 24 6 31 1029,7 -10.27 ,20

110.00 D 40 2 1831.12 -24.25 5.93 180,69 114.82 t 10 14 831,1 -12.t$ 344.00

O|FFERENTIAL CORRECTIONS MID-COURIE EX[CUTZON ACCURACY _91T DETERNZNATtON ACCURACY

TOE 1,2073 TRA 1.2403 TC3-2.25TO |AU .6977 3GT 4731,7 9GR 1361.? 893 1702.4 ST 96,8 SR 62.6 13 130.0

ROE ,9042 RRA t.6964 RC3 -,SGG3 FAU ,14291 RRT ,9949 RRF ,0849 RTF ,9789 CRY ,9887 CR3 -.9740 CST -,9998

FDE 4.9653 _RA14.Ot41FC3-5.5D6G BGP 9605 IGB 5299.3 R23 ,ID40 R13 .0853 L_4 IT3.2 NSA 13.2 SSA 1.2

BEE 1.5560 BRA 3.943T GC3 2,32TS FOP 310§ IG1 5258.0 9GZ 337.T THA EG.03 ELI 115,0 EL2 7.0 ALF 12.76

LAUNCN DATE MAR G llYl FLIGHT TIM_ 260.00 ARRIVAL DATE NOV 21 tOYS

HELIOC2NTRIC CONIC DISTANCE 634,319 EARTH TO MARS

flL 146.48 LAL -,OO LOL EGG.Y? VL 32.240 GAb -G.TG A2L 96.57 HCA 213,TG 3MA 177.39 ECC .|BOGY 1NC 1,4204 Vt 3Q.OQO

RP 212.45 LAP -,03 LOP 22,52 VP 29,309 GAP 1,7S AZP 91./6 TAL 317,21 TAP 172,97 RCA 141.69 Also 212.83 V2 2$.812

RC 130.999 GL O,t6 GP -17,11ZAL 133,08 _AP 74,90 ETA 173,91 24[ |16,10 ETE tOY,OR 2AC 65.54 ETC _67.64 LYE 12.27

PLANETOCENTRtC CONIC

C3 2£.Q29 VHL 4,757 DLA "3.17 RAb 320.20 RAD 0644.0 VEL It,D42 P?H G.OS YNP 3°729 DPA -42,74 RAP 271.01E_C to3724

LNCH AZNTH LNCH TIH[ L'I TIN[

50.00 17 50 SO lOlO.6O

60.DO 18 41 SS 2940,75

70.00 tO 42 tO 2766.tO

60.00 20 60 11 2317,27

60.gO 22 2D 4 2217.13

tOO.O0 23 It $ 2012,24

lID,DO O 45 40 |Ell. D2

DIFFERENTIAL CCRRECTIONS

TOG 1.3203 TRA 3,4444 TCI-2.IROO IAU .T||t

ROE .6601 RRA 1,SOil Eel -.534O FAU ,t4O4O

_09 4.9311FRAt4.3|t| FCI-S,3744 99P 8gel

BOG 1,6933 ERA 1,7931 9Cl 2,3991 F|P 300|

LAUNCH DATE MAR I $1?t

HEL|OCtNTRt¢ ¢_|¢

RL t43.43 LAL ".00

RP RIR.T2 LAP ",8O

RC 133.311 GL G,04

PLANETC_ENTRIC CONtC

C3 21,097 VHL 4.TO|

LNCH AZNTH LNCM TIME

tO,DO tO R 41

SO,DO 18 48 31

YO,OO. lg 4T 31

80.00 21 2 14

gO.DO 22 2G R5

IO0.OO 23 4S I

leO°D0 D S1 t

OIFFER2NTtAL CCRRECT|ONI

TDE |,3902 TRA 3°9439 TC3"2,_912 BAU °74?0

ROE *879R RRA 1.5135 RC3 ".SOLO FAU .13014

FOE 4.0087 FRAI4°GOO? FC3-5.2301 88F 923S

BEE 1,6436 ERA 3.9405 GO3 2.443S FIP 3049

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM tNJ 2 LAT INJ 2 LONG

"$3040 04,31 182.50 t96010 18 49 SO 20GO.Y "10,92 T4.SS

-28,34 97.33 186.42 liD.g4 19 32 3G 1040.8 -14.10 00.40

-23,82 79.05 lOg.US 115.24 20 29 27 2709.1 -It.60 64.33

-20,S4 90,05 tOO,lO 112,19 21 30 26 /537,0 -g. Yt 37.90

-10.31 4O.IT tOt. RE Ill.O? 22 ST 5| 1207.1 -A.gg 10.39

-20,54 21.41 tOO.SO 112.|6 24 12 3S 1012.2 -g.?t 3Sl.tT

-23.32 4,17 189,05 t15,24 ] 13 56 Bit.6 -21.60 343.P6

M|D*COURIE EXECUTION ACCURACY ORE|T OETERM|NATION ACCURACY

85T 490|,11GR 9258.t SG3 1902.3 ST 101,6 _R 60.9 lS 126.0

RAT ,$642 RRF ,9129 RTF ._#O0 CRY ,gIGS (RE -.l?Oe COT -,OTTO

3GB 5499.0 R25 .Otis R13 .0953 LIA 174.9 MSA tl,S I$A t,3

8GI 5441o5 3G2 $41.$ THA 15.87 ELI i11.1 EL2 I.R ALF 30.TS

FLIGHT T1NE 292.00 ARRIVAL OAT[ NOV RS lt?t

OI|TANC[ 639,99| EARTH TO MARl

L_. EGG,7? VL 32.242 _Ab -9.92 AZL 18,97 HCA 11t,II IRA 177,40 [¢C ,2DOle INC t,3303 Vt $0,006

LOP 23,?2 VP 12,334 GAP 1,|4 AIR OI,D3 TAL 3tG, OD TAP 173,89 RCA 141,71 APO 213.02 V2 25, Yt6

GP -10,51 1AL ISl,lO _AP 73,14 ET9 t73,31ZAE |14,30 ETE 169,09 ZAC 66.13 ETC |07.70 LV! 11.tl

DLA *5, TR RAL 321.Et RAO G_44,1 VEL 11, OR2 PTM G,OS VHP 3°?49 OPA -41,16 RAP 2Y?.22 ECC i.3703

L-! TIME INJ LAT INJ LONG INJ RT AOC INJ AZNTH INJ TIME PO CIT T!M INJ 2 LAT INJ 2 LONG

3030.02 -33.00 Gl.?t 102o04 129.4_ 18 13 3? 2030.0 -10.43 74,21

tDtO.tt -2?.GS SG,Gt tsG.eo 1_0.31 10 3? 21 192g.2 -13.07 63.31

2TlS.lG -23.41 ?S,18 189,47 t|5.91 20 33 34 1?$5.4 -11.10 53.58

2321.GT -tO.It SO,D5 121.05 112.53 21 44 19 1521,0 -g.tg 37,01

t2SO.2G -tG.89 39,60 10t,38 1tl.44 23 3 SS 1250,3 -8.4? IT.42

IGRG,34 -20,12 20,41 tOl,05 112,33 24 IG 22 096,3 -O.to 310.37

1902o18 "23.41 4.10 109,47 133.Gt 1 21 3 802.2 "11,10 342.S0

MID-COURgE EXECUTION ACCURACY _RBIT DETERMINAT!ON ACCURACY

8GT 5224,4 GGR 2159,2 293 I966,2 8T I96.2 OR 99.2 33 127.g

RRT ,HE8 RRF .0800 RTF ,961! CRT .g819 (R8 -.9674 CIT *.ggY?

9GB 5932og R23 .0929 R13 .9854 LSA 176.0 MSA t3.1 SSA 1.3

991 5629,G $92 $41,4 THA 21.g0 ELI 121,2 EL2 g.8 ALF 28.00
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAuMCH OAT2 NAR R IgT!

N[LI0¢2NTRI¢ ¢(_IIC

RL |48.49 LAL ",00

RP 1t3,01 LAP -,T&

RE 133.643 _. R.27

PLANETOC[NTRIC CONIC

C3 23.134 V,L 4,910

LNCH AZNTH LNCN TIME

SO.O0 18 I $2

60.00 18 S2 $5

?0.00 1_ SI 45

60.00 21 ? 59

90.00 22'32 2?

100,00 _3 SO 50

110.00 D 56 ?

FLIINT TIME 294,00 AR21VAL OAT[ HOV 21 lift

DlgTANC2 E42.54R EARTH TO MARl

LOL IS8.?T VL 32.845 6AL "6.99 AZL OR.TO HCA 2SO.tO 8HA IY?.45 [CC .2016g IHC 1.2563 V! 30.OO0

LC_ |4.02 VP 22.320 GAP 1.33 AZ_ gO.iT TAL 318.58 TAP IT4.T4 RCA 141.8i Also 213.24 V2 25.?66

GP -15,94 ZAL tS$.g$ ZAP T|.42 ITS 1?5.t5 ZA[ 112,02 [T[ 186.16 ZAC 86,TD [TC 267,5T LVI 11.85

OLA "0.36 RAL 321.82 HAD 6644.2 VEL 11.965 PTN 6.96 VHP 3.768 DPA -40.60 RAP 2T6.SI ECC 1.3807

L'I TIN2 INJ LAT INJ LONG INJ RT ASC INJ AZNTH XNJ TINE PO C5T TIM INJ 2 LAT IHJ _ LONG

3042.27 -52,65 93,19 183,32 t26.T5 15 ST 14 2042.3 -iS.03 73.81

2ill,90 -27.59 85,07 16T.22 520.62 19 41 34 1916.9 -13.24 65.29

2?42.9T -23.05 74.41 189.02 _15,03 29 30 28 1743.0 -10.65 52.gl

2507.40 -19.75 50.14 |91,53 |12.86 21 49 46 1507,5 -8.72 36.19

2234,92 -10,51 36.R4 192,06 ttt,?T 23 9 42 1254.9 -T.99 16.55

1981.93 "10.75 lg,s! 19h53 112.66 24 23 52 981.9 -9,72 357.56

1789,70 -23.05 5.33 189.92 115,93 I 25 57 789,8 -10.65 341.83

OIIrFERENTIAL C¢_RECTI_N8

TOE !,4532 TRA 3.8485 TC3-2.4510 BAU .7720

RDE *9657 RRA 1.4414 RC3 -,4717 FAU .13540

FOE 4,8461 IrRA14.5270 FC3-5.0670 BSP 9596

ODE h6915 BRA 4,togs BE3 2.4960 FgP 3014

LAUNCH DATE MAN 8 1971

HELIOCENTRIC CONIC

RL 148.48 LAL -.00

RP 213,31 LAP -.73

RC S37.996 CA. T.63

PLAN[TOC[NTRIC C(_IIC

LOL 166,77 VL 32,249 8AL

LOP 26.11 VP 22.286 GAP

GP -15.39 EAL 154.30 ZAP

HID-COURSE EXECUTION ACCURACY CR$IT DETERMINATION ACCURACY

5GT 5462,0 SGR 2062.6 363 1639.9 IT 110.9 SR ST.? SS 126.?

RRT .5608 RRF .9?70 RTF ,9820 CRT ,9781 CR6 -.0638 CST -.0980

56B 5858.5 R23 .0675 R13 .9855 LEA 1??.4 NSA 14.1 69A 1.3

6Gt 5613.T $62 537.1 THA 20.12 £L1 124.5 ELI tO.? ALF 27.20

FLIGHT TIHE 266.00

DISTANCE 647.007

-6.9? AZL 88.85 HCA 210.55 gNA

1.12 AZP 90.89 TAL 316,25 TAP

4_.T4 ET6 172.62 ZAE 1_1.35 ETE

ARRIVAL DATE NOV 29 1971

EARTH TO MARS

l??.3O ECC ,20263 INC 1.1508 Vl 30.009

175,60 RCA 141.53 AFO 213.47 V2 25.732

185.47 ZAC 67.23 ETC 267.45 IV! 11.35

C3 23.430 VHL 4.840

LNCH AZNTH LNCH TINE

50.00 18 10 9

60.00 18 5? ?

70.00 19 57 37

80.00 21 13 2?

90.00 22 38 11

100.00 0 0 15

110.00 I 0 99

DLA -6.90 RAL 522.05 RAD 6644,3 VEL 11.976 PTH 8.97 VHP 3.793 DPA -40.OgRAP 2?5,86 2CC 1.3896

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TZME PO CiT TIN INJ 2 LAT INJ 2 LONG

3034.64 -32.34 92,?3 163,73 127,02 19 0 43 2034.6 -15.66 73.46

2909.72 -27.27 85.40 187,66 120.90 19 45 5? 1909.7 "12.85 64,62

2731.84 "22.71 75J2 190.40 116.28 20 43 8 1731.8 -10.24 52,31

2404.42 -1g,40 57.33 192,03 113.15 21 SS 1 1494.4 -6,30 35.46

2221o0! -18,16 37.78 192.55 112,06 23 t5 12 1221.0 -T,56 15,?$

1964_60 -19,40 16.70 192,05 113.15 0 33 4 968.9 -8.50 356.63

1774.66 -22,71 2,64 190,40 |16.22 I 50 58 778.7 -10,24 348.23

DIlelrEHENTIAL CCRRECTICN8

TOE 1.5157 TRA 4.0480 TC3-2,5077 NAU .?97|

RD[ .8552 RRA 1,3718 RE3 -,4425 FAU .15286

FDE 4,?g30FRA14.3504 FC3-4,9016 BOP 0929

ODE |.7403 BRA 4,2741 BE5 2.5464 FgP _ggg

LAUNCH DATE MAR 8 1g71

HELIOCENTRIC CONIC

RL 148.48 LAL -,OO

RP 213,8| LAP -o6R

RC 140.358 GL ?.03

PLANETQ¢ENTRIC CONI¢

C3 23.753 VHL 4,974

INCH AZN?HLNCH TIME

S0,00 19 13 3?

60.00 Ie 1 6

70.00 20 2 t5

60.OO 2| 18 40

90.00 22 43 40

tOO.D0 O 5 26

110,00 1 S $?

HID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

9GT 5292.7 5GR lg?O.? 385 I810.6 3T 115.3 5R 56.3 8S 125.4

RRT ,R585 RRF ,9735 RTF ,9827 CRT .g?4o CR8 -.9599 CST -.9903

EGG 6024.2 R23 .0820 R13 ,9656 LgA 178.8 NSA 14.5 39A 1.3

881 6000.4 $82 554.4 THA 18.50 ELI 12?,8 EL2 Sl,5 ALF 25.8=

FLIGHT TIME 268,00 ARRIVAL DATE DEC 1 1971

DISTANCE 651,163 _ EARTH TO MARS

LOL 106.?7 VL 52.255 GAL -?.05 AZL 88.93 HCA 220.54 6MA 17T,56 ECC .20364 INC 1.0_81 Vl 30.009

LOP 27,30 VP 22.252 GAP .9! AZP 99,81TAL 315.02 TAP

GP -14,87 ZAL 154,67 ZAP M.II (T6 172,52 ZAE 109.80 EYE

178,4S RCA t41,4D

104,82 ZAC 87.75

DLA -?,40 RAL 322.43 RAD 6644.S VEL It,gig PTH 6.98 VHP 3,822 DPA -39.54

L-I TIN[ INJ LAT INJ LONG INJ RT ARC IMJ AZNTM INJ TIME PO ¢3T TIN

3027.98 -32,0T 92,33 184,17 t27.24 IS 4 5 2028.9

2901o59 "26,R9 84.9! 186.14 121.15 19 49 30 . 1901.6

2721,89 -22.4| 73,10 190.90 H6.4? 29 4? 57 1721.9

2482,66 -|9.08 56,60 |92. S6 113.4| 22 O 3 1482,?

2206,43 -17,65 3?.DO 193,12 112.32 23 20 26 1206.4

lOST,IS °19.06 IT,iT 192.56 115.41 0 30 5 957.1

t?66,71 -22o4! E.02 190,99 ttg,4T I 35 6 766.?

APO 213,72 V2 25.697

ETC 267,55 LVI 11.05

OIVFEHENTIAL CCNRECTION9

TDE 8.5793 TRA 4,2466 TC3-2,5594 iAU ,R2|4

ROE ,6461RRA 1.3050 RE5 -,4146 FAU .129TE

VOE 4.7386 FRA14.t560 FC3-4.T290 |8P |0|6_

ID[ 1.?917 iRA 4,4425 it3 |.5928 VSP |9|O

RAP 275.28 ECC 1.3909

|NJ 2 LAT INJ 2 LONG

-15.33 73.18

-12.50 64.41

-9,67 51.T?

"7,91 34.60

-?.!? 15,04

-7.91 356,17

"9,67 340.QR

LAUMC_ DATE MAH 6 1971

HID-COURSE EXECUTION ACCURACY ORBIT DET[RNINAT!ON ACCURACY

9GT S9|7,3 9GR 1583.1 663 1578.8 ST 119.7 SR 54.9 SS 114.0

FlRT .555_ RRF .9657 RTF ,_55 CRY ,9696 CR6 0,_$59 ¢SV -,VOI0

86B 6209,? R23 ,DTiJ RI3 Jilt LBA 100,5 MSA 14,6 88A 1.5

88| 5|66.5 56_ 558._ ?HA IT.G4 ELI IS1.| EL2 12.3 ALF 24.19

N2L|O¢EHTRIC CONIC

RL 148.48 LAL -.00

RP 213.98 LAP ".66

RC 14_.739 6L 6,4T

PLANETOC[NTRIE ¢ONZC

C3 24.103 VHL 4,g09

LNCH AZNTN LNCH TINE

60.00 19 16 ST

60.00 19 4 59

TO.OR 20 6 41

80.00 21 23 39

90.00 22 48 53

100.00 0 lO 2?

110.00 1 10 3

DIFFERENTIAL CCRRECTION8

TOE 1.8430 TRA 4.4449 TC3-2.6055 BAU .R418

HOE .8384 RIA 1.2412 RE3 -°3679 FAU ,12647

FOE 4.6831 FRA13,9507 FC3-4.5427 BRP 10607

00E 1.84S4 8RA.4,6150 BE5 2.6342 FOP 286?

FLIGHT TI)_[ 270.00 ARRIVAL DATE DEC 3 19?1

OISTANCE 65|o3t4

LOt. 166.?? VL )E.ES? GAL -Y,S3 AZL 89,01HCA 22h72 8HA

LOP 26,49 VP |2.21T GAP ,70 AZP g0.74 TAL 515.57 TAP

GP -14.37 ZAL 155.05 ZAP 66.52 (T6 IT2.25 ZAE !08,29 [TE

OLA -?.66 HAL 322.83 HAD 0644,8 VEL 12.003 PTH ?,DO VHP 3,854 DPA -39.05 RAP 2?4.16 [CC 1,3967

L-I TIME IMJ LAT INJ LONg INJ RT ASC ]NJ AZNTM INJ TINE PO C3T TIN INJ 2 LAT INJ 2 LONG

3022,22 -31.63 01,g8 164.64 12T,44 10 T 19 2022._ -IS.OR 72,g0

2804,45 -26,73 64,4? 188,64 12t,56 15 55 13 1894,5 -12,20 64.05

2T13,03 -82.14 ?2.56 1gl.43 116.69 20 5! 54 1713.0 -9.$4 $1.30

2472,0g -18.80 55.gS 1g3,1! |15.64 22 4 51 1472,1 -?,56 34.21

2107,09 -17,54 36.20 103.68 |18.$5 23 25 50 1197.1 -6.81 14.40

1946.56 -16.80 17,32 193,11 113.64 0 42 53 946.6 -?.56 355,58

1759,85 -22.14 1.47 191,43 116.69 ! 39 23 759.8 -g.54 340.21

MID-COURSE EXECUTION AccuRACY OROIT OETERNINATION ACCURACY

6GT 6155.8 3DR 1900,2 $83 1545.3 3T 124.0 SR 53.6 66 122.6

RHT ,0514 RRF .g655 RTF .9838 CRT .0650 CR$ -,g515 CIT -.9988

$GB 6394.4 R23 .D720 R13 .9858 LSA 181,8 NiA 13.2 SiA 1.3

$81 6372.1 682 534.0 THA 15.71 ELI 134.3 EL2 13.0 ALF 22.8?

EARTH TO MAR6

ITTo62 2CC .204?0 ZNC .9696 Vl 30,009

177,29 RCA 141,26 APO 213,98 V2 23.662

184,24 ZAC 88.24 [TC 267.25 LV! 10.75

25



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE MAR 8 ISTt

HILIKEHTRI¢ C_ilC

mL 141,48 LAL ",DO

RP |t4,14 LAP ".G|

RC t4S,238 ¢I. t.I$

P_.ANETOCENTR$¢ COMIC

¢3 E4,4lO VNL 4D148

LHCH AZMTH LNOH T|HE

SD.OO 18 EO 9

80.00 18 8 4!

TO,00 30 lO S8

8D.OO 21 R| 94

90.00 IR 53 SE

tOO.DO D IS t3

110.00 I 14 18

FLIGHT TIME tTt.O0 ARRIVAL DATE DEC

OID?ANCE iil.4iO EARTH TO MARl

_2,llI iAL "?+21AZL 9i,09 MCA 121.lO IMA 177,89 2CC ,fOiSt INC ,SILl Vl

StiTt

LOL II8,?! VL 30.009

LOP 11o97 VP t2.$93 GAP °49 AZP iD,9? TAL 315,25 TAP ITS,It RCA $AI,II APO lid.3? VE El,St?

lP -13.91 IAL ISl,3l ZAP 14°9R [IS tT|.0t ZA[ 109.Ti IT( IS!.?0 ZAC iS.Yt ETC tiT,It LVI 10.49

OLA "8°30 RAL )13,t3 SAD 1t44,0 V[L 12°019 pTH T,01 YAP 3,989 OPA "31,5? RAP :74,!I EC¢ I,lOl9

L-i TI_E INJ LAT INJ LONG INJ RT ARC IRa AZNTH IRa TIME PQ CDT TIN |Ha 2 LAT INJ R LONG

302T,89 -II,U 92,69 115,13 lET,S0 tO I0 26 ROt?,3 -is,St Yt,I!

2988,34 -tO,IS 84,00 109,19 121,54 19 96 49 1888,_ -II,93 6!,74

tTOD,RO -tt.90 ?I,07 tit.SO $19,99 tO 58 ! 1?05,2 -9.E5 SO.SO

3482.85 "|9.54 $!,37 I93,18 $|3,13 22 8 27 |462.? -?,3! 33.88

3198.91 -17.37 35,67 194.26 tel.?5 13 30 19 riDS.9 -6.49 13,13

1937.IE -18.54 19,73 193,90 113.03 0 4? Ig 93T,t -?.IS $55.05

l?!2,0t -81,90 ,99 t11.98 tED,SO I 43 30 ?SI.O -9.20 !30,79

DIFFERENTIAL CORRECTIONI

TDE 1.7095 TRA 4.6418 TC3-2.6494 BAU .9749

RD[ .8519 RRA t,1800 RC! "*3811FAU .13319

/roe 4.6350 PRAI3,TII! PC3-4.3568 28P 10947

8DE t,DOl8 8RA 4,?695 DC! 2,6?30 FSP 18IS

LAUNCH DATE HAS 8 1971

HELIOC[NTRIC CONIC

NIO-COUR8E EXECUTION ACCURACY CROIT DETERMINATION ACCURACY

8GT 6349.0 8DR |?RI,S $03 tSSDoI 8T 128.) SR 52.4 S$ 13t,l

RRT ,9469 RRF ,9603 RTF .9941 CRT ,9601 CRS -.9471 CDT -.9089

8G8 89?7.2 R33 .D$76 RI3 .8850 LSA 183.4 HSA t5,8 ASA 1.3

8GI 6555.4 8G2 5!5.9 THA 14.50 ELI 137.9 ELi 13.6 ALK 21.63

FLIGHT TIME !74,00 ARRIVAL OAT[ DEC ? tDYt

NL 148.48 LAL -,00

RP 224.55 LAP -.Sl LOP

RC 147,|55 GL 5,43 GP

PLAN[TOCEN?R]C C¢_IC

¢3 R4.883 VHL 4.988 DLA

LNCH AZMTH LNCH TIME L'ITIN( INJ LAT

50.00 tO 23 14 3013.10 -91.42

60.00 19 "IS 13 3813,89 "I8,3l

TO.DO 20 12 0 3698.33 -R1.89

80.00 31 33 5? 3454,37 "!8,31

90.00 32 58 32 3|?7.83 -1?,03

|00.GQ 0 29 45 1998,74 -18.31

220.00 I 28 93 2745.|4 "2|,89

DIFFERENTIAL coqNECTION8

TO( 1.T759 TRA 4.038? TC$'2.4854 OAU .9005

ROE ,8967 RRA 1.1916 RC3 ".3374 FAU .11959

POE 4.5871 FRAI!,DOSO PC3-4,|600 OSP 12132

80E 1.9549 8RA 4.9370 0C3 9.?06! FIT 2?5?

DISTANCE 66!,Q02 EARTH TO MAR8

L¢_. 136,77 VL 32.E08 GAL -?,30 AZL 8G.tl HCA 294.08 8HA 177.77 ECC .20199 INC .94!4 Vl $0,009

30.85 VP 93.149 GAP ,25 AZP 90,6I TAL 314o95 TAP 178,93 RCA 140,97 APO 914,50 V3 tS.!St

-13,43 2AL t55,79 tAP 83,40 iT8 t71.78 ZAE 105.35 iT[ 183.91 ZAC 89,16 ETC 267.10 LVI tO,ST

-8,70 RAL 323,13 SAD 6644,9 VEL 13.0!6 PTH ?,02 VHP 30927 SPA -39.19 RAP 973.99 ECC 2,409!

|Ha LONG INJ RT ADC INJ AZMTH INJ TIME PO CDT TIN INJ 9 LA? [NJ 9 L04_G

91,45 $95.05 t!?,74 19 13 97 2013,9 -14,51 79.50

83.77 I69.70 121.69 30 0 16 1889,9 -11.71 63.48

71,65 192,55 $17.05 20 59 $6 1099.3 -9.00 S0,51

S4,9S 194.97 $t4.01 23 23 52 1454,3 -6.97 33.99

35.tt 194.85 112.92 23 34 56 1177.8 "6.20 13.31

18.99 194,97 114.01 0 Sl 54 095.? -6.97 554,50

,!? 292.55 1|?,05 2 47 27 745.2 -9.00 839.43

HID-COURSE EXECUTION ACCURACY CI_SIT OETERHINATION ACCURACY

SGT 6553.9 8_ t64?.3 503 1474.0 5T 233+4 8R 52.3 33 ttS,G

RRT .9417 RRF ,9549 flTP .8844 CRT .955! CR9 -.0495 CST -,9991

SOB 8757,? R23 ,06!8 RID ,9852 LGA 185.0 HSA 15.9 SSA 1.9

SOl 9?36,$ 8G9 !39.2 THA 13.40 ELl 142.3 EL9 14.3 ALP 90.54

LAUNCH DATE MAR I 1372 FLIGHT TIME 2?8.00 ARRIVAL DATE DEC 9 1971

_L|O¢£NYR/C CONIC

RL 140.48 LAL ".00

RP 314,81 LAP -.55

RC 249.988 Gt. 4,94

P_ANETO¢ENTR|C CONIC

¢3 tD.Itt VHL 5,032

LNCH AZHTH LNCH TINS

5O,O0 28 95 IS

60.00 19 2S 38

70.00 30 29 53

IO.OQ 32 3? 28

SO.O0 23 3 It

SOD.GO 0 14 !

110.00 t 29 IS

DIFPER[NTIAL CGNRECTION9

TOE 1.449i TRA $.0411 TC3-2,?0!$ IAU ,!tEl

ROE .8933 RRA 2.0803 RC3 ",3Oil PAU ,11419

tOE 4,3371 FRAtIo300! rC!-3,9195 liP It?t3

lOG 9,09S4 8RA l,ISSl ItS 2,7171 FIP 9TIE

DISTANCE 067,736 EARTH TO HAR8

LOL lOS,?? VL 32.272 GAL -?,59 AZL 09,99 HCA 39|,9R SMA 17?.8! ECC .|0091 )HC .?739 Vt 30.003

LOP 5£,0! VP 33.1|4 GAP .07 AZP 90.55 TAL 314.49 TAP ITS,P4 RCA 240,82 APQ 314.88 V3 35.S$4

GP -15,00 ZAL 1!8,05 ZAP Ik_,04 iTS 171,59 ZA[ I03.90 ST[ SOl. T? ZAC 69,59 [TC 967,03 LV! S.OS

DLA -9.0S RAL 394,01 SAD 5645,1 VEL 19,053 PTN ?,04 VHP 3.99? SPA -3T,60 RAP 9?3.59 ECC 1.4163

L-I TIME IMJ LAT IMJ LONG INJ RT A8C ZNJ AZMTH INJ TIME PO CGT T|H INJ 2 LAT IHJ 9 LONG

3009.?? -31,31 91,25 |R6,28 |97,85 l! IS 23 9009.0 -24.44 79,34

3978.!9 -|5,|t 83.49 |t0.26 291,8_ 20 3 39 15?0,4 -12,52 93.95

2639,37 -21,$! 71,39 I53.|4 lIT, I! 3! 3 46 J692.4 -8,78 !O.IS

E440,88 -|9,10 54,40 194,08 214,10 92 t8 S 2443,9 -_,T3 3_.80

9150,70 -IS,R1 34,62 !$S.47 |13,0! 93 39 91 2269,O -5,g5 19.04

2321,39 -tS,lO 13,?? 194.88 1|4,16 0 56 ? 991.4 -6,?3 !34.17

1739.19 -92.51 .2| 193.14 II7.1! I 51 15 739,9 -e,78 !3g.tt

MIO-COUR!E EXECUTION ACCURACY ORBIT OETERNIMATION ACCURACY •

8GT 973!.| !OR IS00.? !93 1439.4 8T 13Q.O 3R 30,5 S& lt$,S

RRT *!3!3 RRF *S489 RTF ,_+A3 CRT *!300 CRI -.!384 (IT ",t_t)

!G| It40,t R_3 .0!|3 R15 ,1855 L!A t!7,3 NRA 16.3 $!A !.3

IGI 9919,4 8GE $4|,? TNA 12,42 ELI t4S,I EAR 14,! ALP I!.S4

kAUNCH OATS HAR 9 tt?l FLIGHT TIHE |T!,O0 ARRIVAL DATE DEC 21 2V72

HELI_[MTRt¢ ¢ONi¢ OIGTANC[ O?$.ITO EARTH TO RARS

RL 149,48 LAL "o00 LOL 118,?? YL 31.1T? GAL "?,41 AZL 99.|R HCA !!1,43 8NA I??,R| [CC .10!4R JNC ,70!! V2 30.D0|

RP ItS,St LAP -,it LOP 33,t0 VP ||.080 SAP -,$4 AZP 90.49 TAL 314.10 TAP 190.5) RCA |40.69 APO 9IS,21 V9 93, i20

R¢ t!3,438 GL 4,4! GP -22,!8 ZAL I$9,5R tAP e0.04 iT9 |?l,Al ZAE 102,S0 (TE IRR,3T ZAC 90,00 [TC 91!,98 LV! S.58

PLAN[TOCENTR|C CONIC

¢3 RD,T64 VHL |,Q?! OLA -8,45 RAL !94,3R RAO 1t_45,5 VEL 19.0?9 PTH ?,05 VHP 4,009 SPA -3T.DG RAP 9?3.39 Ice 2,4940

LNCH ADHTH LNCH TINE L-I TIME INJ L&T INJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO CGT T|H |MJ 9 LAT |NJ 9 LONG

!D,O0 t8 19 5 300?.03 -It.tO 91.09 t16.?3 tt7,94 19 19 |9 IO0?,O -24.31 79,ZE

30.00 19 18 34 tI?A.SR -IS,Or 8!.ST _90.84 121.93 20 8 48 18?4,6 -11,35 S3.CS

TO.00 90 99 3? 96!T,94 -|1.$5 ?0.98 193.74 117.39 91 7 94 1687,9 -8.38 4!,31

SO,DR 22 42 28 3440,41 -|?,92 54,00 195.50 |14.29 29 22 9 2440.4 -0,3] 39,44

SD.O0 93 7 33 2199.80 -$9.03 34.19 193.10 113,91 23 43 35 1162.7 -3.72 19.46

I00.O0 C 21 IS IR!4,89 -17.92 2!,!7 19!.S0 114,2g l 0 It 924.9 -4.$1 3!3,42

110.00 | 9! 39 1734.00 -II.!S 359.90 193,?4 117.39 I 54 5! ?34.2 -6.55 333.83

OIFPERENTIAL CGqRECT|ON8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE |.DQIS TRA S.1953 TC5-9.?!53 IAU .854! 8GT 6043.3 !OR 1209.S 803 130?.0 9T 240.9 iR 4g.3 83 116.1

ROE .817! RRA 1.0|03 RC3 -,99!9 FAU ,11333 RRT .G293 RRF .941! RTF ,0846 CRT .3449 CR8 -,0324 CST -,0993

POE 4.4R73 PlAII,0133 PC3-3.8083 18P 11103 9GB 7101.S R23 ,OSs9 RI3 .9855 LGA 187,5 HiA 16.S SSA 1.2

DOE 3.0?47 8RA !.399) BC5 9.7?13 FSP 2318 8GI ?084.4 509 !46.4 TNA 11,49 EL1 247,! EL2 15.4 ALF 18.38

R4



• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE _AR 8 ttTt PL|_HT T|N[ t$0.00 ARRIVAL DATE DEC 13 tOTS

N[LIOCENTIIC CONIC DISTANCE O?S,9IQ EAITN TO NAIl

RL 141,41 LAL _,O0 LOi. tSS.YT VL _t.E8$ SAL "T,S8 AZL 19,35 HCA tIT.SO $NA ITI,O| ECC .IDOl2 |NC ,liT3 Vl _O.OOI

RP 8IS,S4 LAP -,48 LOP 34.3? VP 2_,045 GAP ",35 AZP 9D,44 TAL 513.T| TAP 18|,31 RCA I4O,4l APO 215,SS V2 El.480

iC IS4olO4 GL 4.05 SP "12.|8 ZAL ISI.TI ZAP _,28 ITS |?I._S ZAE SOl.12 IT[ |22.00 ZAC 90.39 [YC 216,94 LVI 1.29

P_AN_TOCEHTR|C CONIC

¢3 RG.844 VNL S.IR3 DLA "9*?i RAL $_4.?8 NAO lllS,S VEL 18,09Z PTN ?,07 VHP 4,0S4 OPA "36.1Y RAP 273,10 ECC I,4311

LNCN AZNTN LNCN TIRE L-! TINE INJ LAY

S0.OO 18 II 52 3004.99 "31,11

SO.Q0 19 22 3 2171,$3 "23.9!

?0.00 t_0 IS 12 268_.93 -21,21

80.00 11 45 IT 2434.23 "|?,?l

90.00 23 11 43 2196.92 -16.46

t0O.O0 O 32 1S 1909.30 -tY.?6

110.00 t 29 34 1729.75 -21.2!

O|FF[R[NTIAL C¢I|R[CTION1

TOE 1.9740 TR& 5.4193 TC3-2.7835 BAU ,9814

ROE .8146 RRA .9588 RC3 -.2765 FAU .10999

FOE 4.3581 I_A12.YSlS FC3-3.6284 ESP S220g

BDE 2.1355 ORA 5.5034 OC3 Z.7972 FSP 2549

INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PC) CST TIK INJ 2 LAT |NJ 2 LONG

90,g? t87,29 128,0I Ig 21 ST 2OOS.O -14,21 72.13

83.08 191.43 122.0! 20 9 54 1871.5 -11,_2 62.91

79.?2 194.38 117.42 Z1 10 55 1682.9 -0.42 49.60

53,66 196, t4 114.40 22 26 2 |434.0 06,33 32.13

33.80 196,74 113.32 23 4? 39 1156,S -5.53 12.11

15.03 195.14 1_4.40 ! 4 4 909.3 -6.33 3Sl. SO

359.64 194.36 117.42 | 58 24 729,? -8.42 338.60

NID-COURSE [XECUT|GN ACCURACY OPBIT DETENNINATIO_ A¢CUNACY

SGT 7|29.? IC, R t447.2 IG3 1359.0 ST 143,9 IN 48.4 88 114.4

RRT .9218 RRF .9338 RTF .O849 CRY ,9385 CR9 -.9Z?l CIT -,9994

SGB 7275.0 R23 .0527 R13 .9852 LSA 189,3 NSA IT.O SSA 1.2

IGI 7254.1 $92 551,2 THA 10.66 ELI 151,0 EL2 15.9 ALF 1?.72

25



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN OAT( MAD $ 1871

HELIOCENTRIC C¢_IC

RL 148.32 LAL o.OG

6P 20?,01 LAP "1.84

RC S?.Z2S GL °24.9?

PLANETO¢ENTRZ¢ CONIC

CS 89.741 VHL 8,304

Lk_M A2MTH LNCH TII4_

90.00 21 22 S?

60.GO 23 40 18

92.11 1 S 31

62.1! ! 9 92

92.11 1 S 51

62.11 1 S S1

62.11 1 S 51

LQL lST.?T VL 33.838 GAL

LOP 324.39 VP 24.400 GAP 15.27 AZP 85,?5 TAL 322.04 TAP

GP 12.?2 2AL |42.02 ZAP ISA,O8 ET8 IS! .75 ZAE |58.52 [T[

FLIGHT TIME 1t8,00 ARRIVAL DATE AUG 82 1971

OI3TANCE 443.?$G [ARTN TO RAR8

-7,81AZL 24.84 HCA SIS,iS 8MA t84.4) ECC .27088 IHC 4°6388 Vl 30.001

v2 86.497

LV| _24.74

OLA -38.89 RAL $30.21RAO 6830.6 V[L 12.834 PTN 7.48 VHP ?,DSS OPA -9.08 RAP 301.53 (CC 1,8540

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2448.48 "4.82 G4,24 202.12 137.39 22 3 48 1448.S 13.$2 48.38

2081.58 T.26 42.79 213.56 1E9.?S 24 14 59 1081.8 22,50 23.45

!849,25 15.50 29.83 220.09 122.12 I 38 40 849.2 28.83 8.13

2849.25 15.59 29,83 220.09 226,12 ! 36 40 849.2 28.83 8o15

1849.25 15,50 29.83 220.09 t26.12 1 36 40 849,2 28.63 8,15

1849.85 /5.SO 29.83 220.09 126.12 I 38 40 849,2 88.83 8.15

1848.28 15.50 29.83 22D.09 126.12 I 38 40 849.2 28.83 8.15

!I8o80 RCA 141.83 APO 24?.94

125.38 2AC iJ4.SG ETC 274.41

DIFFERENT IAL C_RRECTION8

T02-1.362? TRA-2.0442 TC3 ".ODDS DAU .1521

ROE -.539? RRA -.8183 RC3 .2719 FAU .05380

POE 1.3547FRA 3.484? PCS"|.1?IO BOP 4998

80[ 1,485? BRA 2.1352 BC3 .2883 FSP SOl

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUSACY

SOT 2291.8 $GR 935.9 8G3 368.9 8T 71.5 88 26.8 88 S?.4

RRT ,9077 RRF ".9388 RTF -.913? CRT ,9938 CR8 .9337 CST .9986

8GB 2849.6 R23 ",2693 RI3 -.9289 LSA 94.? HSA 12.? 88A .6

881 2825,0 SO2 374.2 THA 17.84 ELI 76.3 EL2 2.8 ALF 20.45

LAUNCH DATE MAR 9 19?1 PLIGHT TIM( 168,00 ARRIVAL DATE AUG 24 1971

HELIOCENTRIC CONIC

KL 148.S2 LAL -.00

RP 206,94 LAP -1.84

RC S?.S?S CA. -28.49

PLANETOCENTR|C CONIC

DISTANCE 447.387 EARTH TO MARS

LO(. 167.77 VL 33,169 GAL -7,68 AZL 94,87 HCA 157.82 8NA 193,17 2CC ,26522 INC 4,8747 Vl 30.001

LOP 323.68 VP 24.408 GAP 14.84 AZP 85.48 TAL 322.07 TAP 119.89 RCA 141.94 APO 244.41 V2 28.466

GP 13.73 2AL 141.23 ZAP 152.67 ET6 151.22 ZAE 158.07 ETE 122.71 ZAC 115.49 [TC 274.49 LVI -23.74

C3 39.246 VHL 6.265

LNCH AZMTH LNCH TIME

50.00 21 39 11

60.00 O 42 49

60.11 1 O 15

60.11 1 O 15

60.11 1 O 15

60.11 1 O 15

80.11 1 O 15

OLA -40.22 RAL 331.15 RAD 6850.4 VEL 12.614 PTH 7.47 VNP ?.4?4 DPA -8.06 RAP 301.49 [CC 1.6459

L-| TtME |NJ LAY INJ LONG INJ RT ASC INJ AZNTH |NJ ?ZME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2404,79 -2.63 02.41 204.17 137.52 22 19 16 1404.8 15.65 46.42

I921.98 14.12 34.84 219.63 128.15 I I4 51 921.8 86.31 13.91

1672.59 16,08 32.24 221,20 127.38 1 31 28 6?2.8 29.84 10.?2

1672.59 16.08 32.24 221.20 12?.38 ! 31 28 872.6 29.84 10.72

1872.59 16.08 32.24 221.20 127,38 1 31 28 8?2.8 29.84 19.72

I872.$9 16,06 32.24 221.20 12T.38 1 31 28 872.8 _9.84 10.72

1872.59 18.08 32.24 221.20 127.36 I 31 28 872.6 29.84 10.72

DIPPERENTIAL C_RECTIQNS

708-1.3938 TRA-|.9870 7C3 -.0831 BAU .1603

ROE -.5608 RRA -.6759 RC3 .2939 FAU .85540

tO2 1.4468 FRA S.5710 FC3-1,2221 SSP 5067

DOE 1.904| BRA 2,0988 BC3 .3083 F$P 635

LAUNCH DATE MAR 9 1971

HELIOCENTRIC CONIC

RL 148.58 LAL -.GO LO(. 167.?? VL

RP 208.67 LAP -1.93 LOP 328.85 VP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2702.? 8_ 1026.7 883 408.8 87 73.1 8R 26.4 86 59.5

RRT .9185 RRF ".9685 RTF -.9156 CRT .9975 CR8 .9467 CST .9660

8GO 2891.1 823 ".279! 813 -,930! LSA 97.6 MSA 12.9 9SA .7

881 2865.0 382 387.5 THA 19,37 ELI 78.4 2L2 1.9 ALP 21.17

PLIGHT TINE ITS.GO ARRIVAL GATE AUG 28 19?1

DISTANCE 451.032 EARTH TO MARS

33,100 GAL "7,55 AZL 85.14 HCA 159,08 8HA 192,00 ECC ,28013 INC 5.1414 Vl 30.GOt

24.32? GAP 14,42 AZP 85.20 TAL 322.11 TAP 121.19 RCA 142.05 APO 241.94 V2 26,4?3

RC 50.203 ;L -28.12

ffLANETOC£MTRIC CONIC

C3 38,945 VHL 6.241

LNCH AZMTN LNCM TIM2

SO.GO 21 59 31

59.03 O SS 17

58.03 O SS 17

53.03 O S5 17

98.03 O SS 1?

$8.03 O 59 17

58.03 0 95 1?

GP 14.88 ZAL 140,32 ZAP 131,18 ET8 150.63 ZAE 157,44 [TE 120.20 ZAC 118.80 [TC 2?4.5? LVl -26.83

DLA -41.88 RAL 332.20 RAO 6650.3 VEL 12.602 PTH 7.46 VHP ?,304 OPA -6.93 RAP 301.38 [CC 1.8409

L-I TIME ZNJ LAT INJ LONG [NJ RT A$C [NJ AZMTH [NJ TIME PO C87 TIM INJ 2 LAT INJ 2 LOng

2355.?? -.IT 80.38 206.78 137.58 22 37 43 1355.8 18.02 44.17

1898.15 18.85 34.73 222,55 128.78 1 28 53 896.2 30.88 13.41

1898,15 16.65 34.73 222,35 128.?8 I _6 53 898.2 30,88 13.41

1898,15 18.65 34.73 222.53 128.78 I 28 53 896.2 30.80 13.41

1898, J5 18.85 34,73 222035 128,76 J 28 53 896,2 3D.68 13.11

1898.15 t6,65 34.73 222.55 128.76 I 28 55 096.2 30.88 13.41

I198.19 11,85 34.73 222.55 128,78 I 28 53 896.2 30.88 13.41

OlPPERENTIAL C_R[CTIONS

TD2-1.4931 TRA-I.9231 TC3 -,0740 8AU ,l?OO

6BE -.190_ RRA -.7401 RC3 .31?8 _AU .05887

FOE 1.352| FRA 3.8489 FC3-I.2884 ZIP 5117

9DE 1,5499 IRA RoGID8 8C3 ,3284 FBP 889

LAUMCN DAY[ MAR O IO?I

HELIOCENTRIC CONIC

8L 148.31 LAL -.GO

RP E09.82 LAP "1,83

RC 58.80? GL -29,80

PLANETQ¢ENTRIC CONIC

CS 38,85R VNL 8,234

LNCN AZNTN LNCH TIM_

SO.GO 22 28 17

85.85 O $1 I

55.85 G 31 1

55.85 G 51 1

55.85 O S1 1

59.85 O 51 1

55.85 G 51 1

MID-COURSE EXECUTIQM ACCURACY ORBIT OETERRINATION ACCURACY

SGT 2708.8 8GR 1131.3 8G3 428,8 8T 74,? SR 30.4 IS 41.9

RRT ,9138 RRF ".$182 fiT? -._,78 CRT ,t984 Cil ,9583 Clt ,lOll

808 1933,5 R23 -.E048 R15 -.9348 LIA 10008 MSk 13.1 88A .Y

88| |805.5 802 404.1 ?HA 2|,34 ELI 80.? 2L2 1,0 ALF 22,09

FLIGHT TIN[ 172.00 ARRIVAL GATE AUG 28 1871

OIDTANC( 454.?17 EARTH TO MAR8

LOt. |8?,T? VL 33.040 GAL "?.43 AZL g5.44 HCA 120,34 IMA |90.80 (CC ,E5532 INC $.4408 Vl 30.001

LOP 32|.19 VP 84.E33 GAP 14.01AZP 84.8? TAL 322;15 TAP 122.49 RCA 142,18 APO |39.84 V2 R8.479

SP 16.13 2AL 138,2| ZAP 148,54 ET3 149.98 Zk[ 159.82 ETE $17.8? 2AC 117,86 ETC 2_4.63 LVI "28.03

DL4 -43,2| RAL 333o41 RAO 8630,3 VEL 12.599 PTH ?.48 VflP ?.!49 bPA -3.8? RAP 3OI.RO

L-I TIME IMJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO ¢8T TIM |NJ 2 LAT

8288.81 2,89 $T,98 210,11 137.52 23 0 36 1298.8 20.?3

1920.21 17,19 3?.32 224.18 130.28 I 23 1 920.2 31.93

1820,21 17,18 3?.32 224.16 130,28 I 23 1 920,2 31.93

1820.21 17.19 3?.32 224.18 130,28 1 23 1 820.2 31.93

1920,21 17,18 37.32 224,16 138.28 I 23 1 820.2 31.83

1920.21 17,19 3?,32 224,18 130,28 ! 23 l 920.2 31,93

1920.21 17,19 3?.32 224,16 130.28 I 23 1 920.2 31.93

O/_ERENTZAL CGRR2CTION8

TDE*t.48R4 TRk-l.i381 TC3 -,0680 9AU .1821

ROE -,8303 RRA -,8114 RC3 .3438 FAU ,Q588|

POE 1.6719 FRA 3.7114 FCS-t.30S9 B$P $227

BDE 1.81Qg 8RA E.0273 BC3 .3508 F$P ?02

MID-COURSE _XECUT|ON ACCURACY

SOT 2712,0 3DR 1231.7 8G3 448.3

RRT .8282 RRF -,9821 RTF -,9184

SOB 2986,9 R23 ".2896 813 -.9386

881 2856.2 882 427.2 THA 23.?2

[CC t.839!

INJ 2 LONG

41,47

18.25

16.25

16.23

16,25

18.23

16.23

ORBXT OETERMINA?ION ACCURACY

ST 76.7 SR 32.8 63 64.3

CRT .999? CR8 .9681 C$T .9650

LSA 104,4 NDA 13.4 6SA ,6

ELI 83,4 EL2 .? ALP 23,16

28



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE MAR 9 187I

MELI(XENTR1C CONIC

RL 148,52 LAL -,00

RP 20S.77 LAP -I.8E

RC 59.483 GL -31.03

PLAHETO¢EHTRIC CONIC

C3 39.025 VML S.24T

LNCN AZNTH LNCH TIRE

SO.DO 22 83 21

39.56 O 47 35

53,39 O 47 35

53.56 0 47 35

53.56 O 47 35

53,56 0 47 35

LOL IS?,?? VL 32,989 GAL

bO_ 329;46 VP 84,181 GAP

GP 17,86 ZAL 138,18 ZAP 147,81 [T8 149,25 ZAE 155,58 ETE 115,76 ZAC 119,28 ETC 274,72

DLA -44,89 RAL 334.79 MAD 1680.3 VEL 1_,606 PTH ?,46 VHP 7,008 DPA -4,26 RAP 300,94

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT

2227.97 6,24 35o00 214,82 137.28 23 30 29 1228.0 24.03

1945,00 17,69 40,02 226,50 131,96 I 29 O 945.0 33.00

I945,00 17.69 40.02 228,10 131.96 I 20 D 845.D 33.00

1945,00 17,69 40,02 226,10 |31,98 ! 20 O 945.0 33.00

1945.90 17,69 40,08 226,10 131,98 I 20 0 945.0 33.00

1945.D0 17,69 40.02 228,10 /31.96 1 20 0 9AI,D 33.00

FLIGHT TIN( tY4,0O ARRIVAL DATE AUG 80 1871

OISTANC[ 458.440 EARTH TO MAR8

"?,3| AZL 95,78 MCA llt,iI 8HA 189.80 [CC .28075 INC 5,?798 Vt 30.001

13,81 AZP 84,5! TAL 3RE,IS TAP 123,78 RCA 142.28 APO 237.49 Y2 88,445

LVI -28,37

[CO 1,6423

INJ E LONG

37.85

19.27

19,27

19,27

19,27

19.27
53.56 0 47 35 1945.00 27.89

DIFFERENT IAL CCNRECTION8

T0[-1,9399 TRA-l.?844 TC3 -,0618 8AU o1863

HOE -,685! RRA -,8886 RE3 ,3711 FAU ,06014

FOE 1.8121 FRA 3.7568 FC3-1,3341 BSP 5326

BDE 1.6851 8RA 1.9935 BE3 ,3762 FSP 736

LAUNCH DATE MAR 9 19M

HELIOCENTRIC CONIC

40,02 226,10 131,98 1 20

HID'COURSE EXECUTION ACCURACY

$GT 2708,7 8GR 1390.4 883 466.8

RRT .93|8 RRF -.9866 RTF -.9193

SGB 3044.7 R23 '.2892 RI3 -.9433

SG1 3010,6 882 454,1 THA 26.20

FLIGHT TIE 176,00

OI8TANCE 462,197

RL 148.52 LAL -.DO

RP 206,74 LAP "1,81

RC 60.238 EeL -33.96

PLANETOCENTRIC CONIC

C3 39.499 VNL 6,285

LNCH AZNTH LNCH TIME

50.00 23 41 4

51.14 O 46 10

51.14 O 45 10

51.14 0 45 10

51.14 O 43 10

51,14 O 45 10

945,0 33.00 19,27

ORBIT DETERMINATION ACCURACY

8T 78.6 SR 35.9 88 67.0

CRT ,9987 CRS .9763 CST .gGSO

LSA 106.5 NSA 13.7 83A .9

EL1 88.4 EL2 1.6 ALF 24.49

ARRIVAL DATE 8[P I 1971

EARTH TO MARS

LOL 197,77 VL 32,935 6AL "7,20 AZL 99,17 HCA 192,87 8NA 186,02 [CC ,24643 INC 9,1671 VI 30,001

LOP 330,73 VP 24o112 GAP 13.22 AZP 84,10 TAL 322.23 TAP 125.10 RCA 142.38 APO 235.47 V2 29.485

GP 19.18 ZAL [36°79 ZAP 145,93 ET8 148.4? EAR 154.3! ETE 423,88 ZAC 420.89 ETC 274.80 LVI -30,98

DLA -46,?0 RAL 339,44 RAD9650,5 VEL 12.624 PTH 7.48 VHP 9,899 DPA -2,88

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN

2121,90 11,52 50.45 221.59 139.49 24 16 26 1121.9

1970.80 18.12 42.85 228.44 133._2 I 18 1 970.8

1970.80 18.12 42,85 228.44 133.82 I 18 1 970.8

1970.80 18.12 42.85 228.44 133.82 1 18 1 970.8

1970,80 18,12 42,85 228,44 133,82 1 18 1 970.8

1970.80 48,12 42,88 228,44 133.82 I 18 1 9?0.8

RAP 300.58 ECC 4.G500

INJ 2 LAT INJ 2 LONG

28.77 32,32

34.05 22.51

34.05 22,51

34.05 22.51

34,08 22.51

34.05 28,81
51,14 D 45 10 1970,80 18,12

DIFFERENTIAL CORR[CTI_i8

T0[-1,6094 TRA-I.YD35 TC3 -o0542 BAU .2131

MD[ -.7590 RRA -.9726 RE3 .3998 FAU .09157

FD[ 1.9765 FRA 3,?768 FC3-1.3498 BGP 5444

BOG 1.7794 8RA 1.9616 BE3 .4036 FSP 798

LAUNCH DATE MAR 9 1971

HELIOCENTRIC CONIC

42,85 228.44 133.82 1 18

HID-COURSE EXECUTION ACCURACY

8GT 2699,3 8DR 1550.3 883 483,9

RRT ,9341 RRF -,9901 RTF -.9198

8GB 31t2,8 RZ3 -.2850 R!3 -,9485

384 3074,7 882 485.9 THA 29.01

FLIGHT TIME 220.00

DISTANCE 550.739

970,8 34,05 22,51

ORDIT DETERMINATION ACCURACY

ST 80.8 9R 39.7 88 69,9

CRT .9968 CR8 .9829 CST .9658

LSA 113,1MSA 13.9 8SA .8

ELI 90.0 EL2 2.8 ALF 28.09

ARRIVAL DATE OCT 15 1971

RL :48.32 LAL -.DO

NP 208.08 LAP -1.43

RC 90.421 GL 44.79

PLAN[YOCENTRIC CONIC

C3 36.513 VHL 6.043

LNCH AZNTH LNCH TIME

50.0U 14 53 52

80.00 14 53 55

70.00 14 54 I

80,00 14 54 18

90.00 15 3 23

100.00 17 37 IO

EARTH TO MARS

LOt. 167,77 VL 32,310 GAL -6,07 AZL 82,39 HCA 190,88 8MA 178,58 [CC ,19791 INC 7,6135 Vl 30,001

LOP 358.$6 VP 23.072 GAP 6,33 AZP 97.48 TAL 321.62 TAP 152,80 RCA 143.21 APO 213.89 V2 28.332

GP -40.72 ZAL 129.83 ZAP !08,28 ET$ 185.41 ZA[ 133.99 [TE 230,56 2AC 61.T1 [TC 271.97 LVI 27.90

DLA 26.26 RAL 309.58 RAD 6649,4 VEL 12.506 PTH 7.39 VHP 5.285 DPA -62.92 RAP 30Y.Gt [CC 1.4009

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3868.83. -45.94 163.11 209,39 75.93 15 $8 21 2888.9 -46.28 127.99

3888.79 -37.32 159,98 206.24 73,53 15 58 24 2868.8 -40.|4 129.19

3868.50 -28.82 156,60 202,99 70.02 15 58 30 2888.5 -33.95 129.17

3867.83 -20.49 153.15 199.53 67.79 15 58 48 2867.6 -27.83 128.15

3838,22 °13.19 147.85 198.18 84,75 16 T 21 2838.2 -22.4Y 124.47

3342.10 -20.49 114,52 199.53 8?.79 18 32 52 2342.1 -27.83 89.51
110.00 19 53 28 2915,32 "28.82

DIFF[NENTIAL COqR[CTION8

TOE .4494 TRA ",4858 YC3 -,4583 9AU ,5280

ROE 2.1854 RRA 4,D099

FDE 3.9894 ?RA 7,5768

ODE 2,2113 ERA 4,0369

LAUNCH DATE MAR 8 1971

HELIOCENTRIC CONIC

RL 148.52 LAL -.DO

RP 206,24 LAP -1.41

RC 92,288 f_. 41,10

PLANETOCEMTRIC CONIC

C 3 $2,867 VHL 5,?1G

LNCM AZNTH LNCH TIME

50,00 19 16 6

60.00 15 23 59

70.00 15 37 9

69.00 16 3 34

9O.OO 17 3 15

100,00 16 48 26

110,00 20 38 35

05.59 202,99 70,02 20 42 3

MID-COQR3[ EXECUTION ACCURACY

3GT 458.8 SIR 4924,0 883 807.7

RC3 ",9740 FAU ,09206 RRT ",1508 RRF ,9989 RTF -,_03

rC3"2,1828 98P 8428 888 4398.3 R23 -,0248 R13 ,9R88

|C3 1,0?gE FSP 1374 881 4925,8 882 848.5 THA 91,55

FLIGHT TIME 222.00

DISTANCE 554,870

LOL IG?.?? VL 82,299 GAL "9,07 AZL 83,28 HCA 192o1_ 8HA 178,30 ECC ,19718

LOP 3sg,sI VP 23,035 GAP 8,07 AZP 96,57 TAL 321,53 TAP 153,65 RCA 145.21

GP "38,43 ZAL 132,58 ZAP 107,59 ET3 193,47 ZAE 185,00 [T[ 287,83 ZAC 84.01

DLA 24,84 HAL 340,52 MAD 6648,0 VEL 12,352 PTH ?,88 VMP 4,882 DPA "60,85

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME POCST TIN

3759.85 "47.85 152.82 204.33 83.88 16 18 48 2759.9

3738.gS "38.32 149.52 202.80 80.36 16 26 18 2?38.9

3700,17 "31.98 144.60 201,02 77.31 16 38 4g 2700.2

3617,25 -26.00 136.82 lg9,32 74,78 17 3 52 2617.2

3424.50 "23.40 121.38 I88,5! 73.65 18 0 20 2424.5

3081.72 -26.00 g?.gg 199.32 74,?8 19 37 58 2D91.7

2746°98 -31.98 73.52 201.02 77.31 21 22 22 1747.D

DIFFERENTIAL CCRR(CTION8 HID-COUR6E EXECUTION ACCURACY

TO[ .4546 TRA -.3094 TC3 -.552D BAU .4984 6GT 849.9 SGR 4758.3 8G3 925.0

HO[ 1.9502 RRA 3.7941 RC3"1.0016 FAU .0993? RRT .[1458 RRF .9989 RTF .0832

FOE 4.1255 FRA 8.$283 FC3-2.6335 DSP 8194 $GB 4833.8 R23 -,0158 R13 .g989

BOE 2.0025 DRA S.8067 BE3 1.1436 FSP 1588 581 4758.4 882 848.9 THA 88.52

!915,3 -33,95 $8.00

ORBIT O[T[RNIMATION ACCURACY

3T 22.6 3R 121.4 88 t01.8

CRT .6203 CRi ",ggg8 CiT "*8937

L3A 159,0 N3A 17,9 88A ,3

ELI 122.2 EL2 17,6 ALe 83,2?

ARRIVAL DATE OCT 17 1871

EARTH TO NAR8

INC 8.7177 ¥1 3D.001

APO 2t3,55 V2 28,313

ETC 271.81 LVl 25.98

RAP 305.67 ECC 1.5378

INJ 2 LAT INJ 2 LONG

-44.20 118,31

"38.98 116.36

-33.97 116.04

-29.80 109.85

-27.g8 g5.$8

-29.80 71.21

-33.g7 44.86

ORBIT DETERNINATION ACCURACY

8T 23.4 8R 118.2 $S 10Y.8

CRT *7025 CR5 ".9996 C6T ".6825

LSA 158.3 NSA 16.g _SA .3

EL1 117.4 EL2 16.S ALF 81.78
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUMCH OAT[ NAB 6 ISTt

H2LIOCEkTR|C ¢0NIC

RL |48,58 kAL -,00

RP 208,41 LAP "1,36

RC 94.129 _L 3?.78

PLANI[TOCENTRIC CONIC

C3 29.88? VNL 5.467

LHEH AZMTH LNCH TI_

50.00 15 34 46

60.00 15 48 18

?Q.00 16 9 34

80.00 18 46 53

9O,0O 17 53 33

100.00 19 29 45

110.00 21 8 D

FLIGHT T|N[ 224.00 ARRIVAL DATE OCT 19 19YS

O|STANCES58,01| EARTH TO MARl

LOt. 167,T? VL 3|,Z$9 GAL -8,06 AZL 84,01HCA 198,36 6NA t78.23 ECC .19657 INC 5.9867 Vl 30.001

LOP t.06 VP 23,000 GAP 9.82 AZP 55,83 TAL 3_1,43 TAP 154.?6 RCA 143,19 APO _13.26

GP -36.3? ZA_ 134.9? ZAP 508,62 IT8 191.6| ZA[ |35,82 ETE 224,58 2AC 66,10 ETC 271,62

V2 28.294

LVl 24.31

0L4 21.40 RAL 311.40 RA0 8e47,0 VEL 1_.240 PTM ?.18 VHP 4.740 DPA -$9,00 RAP 303,39 [CC 1.4619

L-I TINE INJ LAT INJ LONG INJ RT A3C INJ A2NTH INJ TIME PO CST TIN INJ 2 LA_ IMJ E LONG

366?.49 -47.5? 144,02 199,?! 80.52 18 39 54 266?,5 -41.79 110.75

363|.49 -40.17 140.51 196,44 88.41 16 48 49 2651,5 -37,22 109.78

3558,62 -33.51 134.67 168,67 82,69 17 9 3 2568.8 -32.91 105.94

3451,83 -28,43 124.94 19?.60 60.46 17 44 25 245t,8 -29.54 97.57

3236.5? -28,36 106.72 197.40 79,45 18 4? 30 2236.6 -28.1Y 91,05

2926.30 -28,43 86,31 167.80 80.46 20 18 31 1926.3 -89,54 59,94

2615.64 -33,51 63,58 188,67 8_.99 21 92 36 1815,6 -32.91 34.86

DIFFERENT ZAL CCRRECTION$

TOE .4704 TRA -.1420 TC3 -.6516 BAU

ROE t.?T62 RRA 3.596T

FOE 4,2850 PRA 9,3953

DOE 1.8394 ERA 3.6015

LAUNCH DATE MAR 9 1971

HELIOCENTRIC CONIC

RL 148.52 LAL -.00

RP 208.56 LAP -1.35

RC 96.027GL 34.76

PLANETC)CENTRIC CC_IIC

C3 27.826 VHL 5.2?5

LNCH AZNTH LNCH T|HE

SD.OO 15 50 44

60.00 16 8 40

70.00 16 35 44

80.00 17 19 42

90.00 18 29 57

100,00 20 2 34

110.00 21 35 10

MID-CO4JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,482? SGT 861.0 8DR 4595.6 663 1034,S 8T 24.8 5R 111.3 38 112.6

RC3-1,0172 FAU ,10636 RRT .262? RRF .9988 RTF ,2?72 CRT .780? CR6 "._993 CST -.7570

VC3-3.0815 BSP ?933 668 4679.3 R23 ".DOs? R13 .9989 LSA 159.4 MSA 16.0 S84 .4

8C3 1.2080 PSP 1784 561 4601.6 862 848,9 THA 87.02 ELI 113.0 EL2 15.3 ALP 79.93

PLIGHT T|I_ 226.00 ARRIVAL DATE OCT 21 1971

DISTANCE 563.159 EARTH TO MARS

LOL 167.77 VL 32.280 GAL -6.07 AZL 84.62 HCA 194.60 SMA 178.09 ECC .19605 INC 5.3786 Vl 30.001

LOP 2.31 VP 22,964 GAP 5.57 AZP 95.21 TAL 32/.32 TAP 155.91 RCA 143./7 APO 213.01 V2 26.274

GP -34.51 ZAL 137.10 ZAP 105.43 ET$ 189.85 ZAE 135.86 ETE 221.45 ZAC 67.98 ETC 271.41 LVI 22.85

OLA 18.49 RAL 312.21 RAD 6646.1 VEL 12.156 PTH 7.12 VHP 4.544 OPA -57.35

L-! TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST T]M

3588.32 "4?.25 136,40 165.76 96.38 16 50 32 2588.3

3549.58 -40,27 132.78 196.44 91.65 1? 7 40 2540.6

3460.88 -34.10 126.30 196,41 87.91 17 33 25 2460.9

3323.07 -26.52 //5,53 196.09 85.28 18 15 5 2323.!

3096.28 -27.?4 68.69 195.90 84.29 19 21 34 2096.3

2797.54 -29.52 76.90 196.09 85.28 20 49 11 1797.5

2507.70 -34.10 55.22 196.41 87.91 22 16 58 1507.7

RAP 301.61 ECC 1.4576

INJ 2 LAT INJ 2 LONG

-39.32 104.77

-35,21 102.90

-31.39 97.90

"28.4? 88.16

-27.53 71.69

-28.47 49.53

"31.39 26.82

DIFFERENTIAL CCRRECT|ON6

TDE ,4944 TRA .0341 TC3 -.7529 8AU .4738

RDE 1.6375 RRA 3.4|95 RC3-I.0272 FAD .11320

FOE 4.4134 FRA|O.|808 PC3-5.5221 DiP 7652

DOE !.7105 8RA 3.4187 6C3 1.2738 PSP 1958

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 959.6 SC_ 4435.7 863 1135.6 8T 26.9 8R 106.6 8S 116.5

RRT .4626 RRF .9966 RTF .4743 CRT .8460 CR3 -.9989 CST -.8204

8GB 4538.3 R23 .0058 R13 .9987 LSA 159.5 NSA 15.2 SSA .S

$01 4458.7 SG2 846.4 THA 84.07 EL| 169.0 EL2 ]4.0 ALP ?7.75

LAUNCH DATE MAR 9 1971 PLI6HT TIME 228.00 ARR|VAL DATE OCT 23 1971

DISTANCE 567,314

LOL 167.?7 VL 32.2?2 GAL -6.07 AZL 65.14 HCA 195.64 8MA

LOP 3.55 VP 22.929 SAP 5.32 AZP 94.68 TAL 321.19 TAP

GP -32.92 ZAL 136,98 ZAP 104.05 ET5 188.20 ZA[ 135.86 ETE

HELIOCENTRIC CONIC

RL 148.52 LAL -.00

RP 208.78 LAP -1.33

RC 97.955 $L 32.07

PLAN£TOC[NTRIC CONIC

C3 26.269 VHL 5.125

LNCH AZNTH LNCH TIME L-I TIHE INJ LAT

50.00 18 4 39 3519.61 -48.53

8O.OO 16 26 10 5462.53 -39,91

70.00 16 57 41 3389,73 -34,10

80.00 17 46 23 3217.|7 -29.85

90.00 18 58 58 2982.84 -26,24

IOD.DD 20 29 14 2491.64 -29,85

110.00 21 5? 8 2416.55 "34,10

DIFFERENTIAL CORRECTION8

TOE .5245 TRA .2172 TC3 ".8565 6AU .4693

6DE 1.5248 RRA 3.2583 flC3-1.OSI6FAU .1|916

FOE 4.5300 PRAlO.905O RC3"3.926| 83P 742?

80[ 1.9123 8RA 3.8855 |C3 1.3362 FSP 2126

EARTH TO MAR8

177.97 [CC .19563 INC 4.864? Vl 30.001

157.03 RCA 143.15 kPO 2|2.76 V2 26.254

218,36 ZAC 69.70 ETC 271.20 LVI 21.5T

OLA 15.88 RAL 312.97 RAO 6(545.5 VEL IE.095 PTH 7.07 VHP 4. 382 DPA -55.86 RAP 299.74 ECC 1.4323

INJ LONG |NJ fit ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

126.94 192,50 |OI.31 I? 3 19 2519.8 -36.92 99.87

126.18 193.89 96.12 17 23 52 2462.5 -33.16 97.30

119.19 194.42 92.11 1? 55 51 2369.7 "29.88 91.38

107,69 194,48 69,40 18 40 0 2217.2 -27.06 80.61

90,45 194.45 88.39 19 48 41 1982.6 -26.06 63.63

69.05 194,48 89.40 21 14 6 1691.6 "27.08 41.98

49,10 |94.42 92.11 22 57 24 1416.6 -29,86 20.27

NID'COURSE EXECUTION AcCuRACY ORB|T DETERN|NAT|ON ACCURACY

SGT 1085.5 8;R 4283.7 8G3 12_9,3 8T 26.8 SR 102.4 33 119.8

RRT .6190 RRF .9584 RTF ,_085 CRT .8989 CR8 ".9984 CIT ".8889

888 4419.1 R23 .0135 R13 ,6983 LSA 159,8 MSA 14.S 3SA .5

tGt 4358.1 862 841,9 THA Q0.73 ELI 105.9 EL2 12.? ALF 75.27

LAUNCH DATE MAR 9 1971 PLIGHT TIME 230,00 ARRIVAL DATE OCT 2S 1971

DISTANCE 5Tle4T4

"8.08 AZL 85.58 HCA 167,07 8MA

EARTH TO MARS

177.86 [CC ,19530 [NC 4,4244 V! 30,00!

RP 208.94 LAP -1.30 LOP 4.80 VP 22.66S GAP 5.08 AZP 94.23 TAL 321.05 TAP 158.13 RCA 143.12 APO 212.59 V2 26.832

RC 99.91Q GL 89.62 SP 031,26 ZAL 140.64 ZAP 102.53 [TS 186.88 2AE 135.55 ETE 215.34 ZkC 71,27 ETC 270.9? LVI 20.45

PLANETOCEMTRIC CONIC

C3 25.078 VHL 5.008 DLA 13.52 RAL 313.68 RAD 6645.0 VEL 1|.044 PTH ?.03 VNP 4.247 DPA -54.50 RAP 297,94 ECC 1.4127

LNCN AZNTH LNCM T|ME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST T|M |NJ 2 LAT INJ 2 LONG

50.00 16 16 57 3460.05 -45.59 124.49 109.68 105.42 17 14 37 2460.g -34.67 96.05

60.00 16 41 28 3394.79 -39.2? 120,53 191.80 99.90 t7 38 3 2394.8 -31.16 92.68

70.00 17 18 36 3291.40 "33°?3 113.10 192.74 65.69 16 11 27 2291.4 -27.93 85.83

90.00 16 8 54 3127.50 -29,73 101.03 193.10 92.89 19 1 2 2127.5 -25.53 74.39

90.00 19 23 13 2887.65 -28.22 83,47 1g3.17 91.88 20 11 21 1887.6 "24.61 5?.04

100.00 20 51 46 2601.g? "29.73 62,39 193,10 92.8g 21 35 8 1602.0 *25.53 35.76

110.00 22 16 2 2338.22 *33.?5 42.02 192.74 95.6g 22 55 0 1338.2 -27.93 14.85

DIPFERENTIAL CCRRECTION8 NID-COUR6[ EXECUTION ACCURACY C_BIT DETERN|NATION ACCURACY

TO( .SSD? TRA .4062 TC3 ",9611BAU *4686 8GT 1251.0 8DR 4136.S $63 1315.1 8T 32.8 8R 98.6 35 122.7

RDE 1.4312 RRA 3.1101 RC3-1.0160 PAU *_2454 RRT .7299 RRF .9g81 RTP ,?374 CRT ,931g CR8 -.9978 CST -.g063

FDE 4.6322 FR611.9597 FC3-4,2992 BSP 723? $68 4321.6 R23 *0323 R13 ,997? LSA 166.2 NSA 13,9 8SA .6

BD£ 1.5367 BRA 3,1365 |C3 1.3985 PIP 2283 661 4240.3 $62 834.2 THA ??,04 ELI 103.3 EL2 11.4 ALF 72.54

H2L1OCENTRI¢ CONIC

RL 848.52 LAL *.00 LOL 167.?? YL 32.285 GAL
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JPL TM 33-1OO I_ARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATR .,m m to?!

NCL|OC[MTRIC CONIC

RL 145.$t LAL ".DO

RP 206.14 LAP "|,E?

RC 1o1.891 6L IT.36

PLANETOCENTRIC CONIC

C3 24.160 VHL 4.915

LNCH AENTH LNCH TINS

S0.00 16 RT $6

60.00 16 58 t

70.00 IT 33 tO

60.00 IS 28 25

90.00 IS 44 8

100.00 21 11 17

llO.OO 22 32 3?

FLIGHT fINE tSl,OO ARRIVAL DATE OCT t? ll?l

DISTANCE 575.$36

36.656 GAL "S. IO AZL 85.66 HCA 116.31 8MALOt. lET.?? VL

LOP S.O4 VP tZ.660 GAP 4.84 AZP 93.64 TAL 320.90 TAP l$g.ll RCA 143.05

GP -69.65 ZAL 146.12 ZAP tQ0.89 ET8 18S.21 ZA[ 135.00 ETE tiE.43 ZAC ?t.?I

OLA il.SS RAL 314.35 MAD 6644.6 VEL 12.006 PTH ?.DO VHP 4,134 DPA 033.tS RAP R96.21

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CIT TIN INJ 2 LAT

3407.58 -44.54 119.87 187.80 |08.84 |? 64 44 2407.6 -32.87

3335.49 -38.46 lS5.?O |90.12 I03.0e IT 50 3? 2335.5 -28.26

3263,65 -33.I5 107.87 191.36 96.74 18 26 34 2223.2 -26.26

3050.18 "t);33 95.32 191.95 95.8? lg 19 15 2050.2 "23.97

2605.66 -2?,SO 77.52 292,11 94.84 20 30 SI 1806.0 -23.11

2524.S6 °29.33 56.69 191.95 95.67 21 5_ 21 1524.? -23.9T

tt?O.O6 -33.15 36.79 |9|.38 98.74 23 10 e? 1270.1 -26.22

EARTH TO MARS

I??.YS [CC .19506 INC 4.0425 VI 30.001

APO 212.44 V2 RE. tOE

[TC 2?9.74 LV! IS.AS

[CC

INJ

1.8976

2 LONG

92.?9

8S,SO

81.37

69.15

51.53

30.55

10.29

DIFFERENT IAL CCRRECTION8

TDE .5685 TRA .8990 TC3"I.OITO BAU .4725

ROE 1.$520 RRA 2.9710 RC3-l.00t3 FAU .12954

FOE 4.7186 FRAI2.1467 FC3-4.6410 BSP TOE?

BDE 1.4764 BRA 3.03011 BC5 1.4639 FOP 2461

LAUNCH DATE RAM g 1871

HELIOCENTRIC CONIC

ML 148.66 LAL -.00 LOL 167.7? VL 3t.tSS GAL

RP 209.34 LAP -t.64 LOP ?.t? VP tt.St6 GAP

RC 103.900 CA. 65.36 GP -68.56 ZAL 143.44 ZAP

PLANETOCENTRIC CONIC

C3 25.449 VHL 4.642

LNCH AZNTH LNCH TINS

50.00 16 3? 52

60.00 IT ? 11

?0.00 l? 47 58

80.00 18 45 36

90.00 tO t 13

100.00 21 68 68

110.00 21 47 21

HID-COURSE EXECUTION ACCURACY

IGT 1447.0 SGR 3991.9 863 1392.3

RRT .1048 RRF .go?8 RTF .8109

SOB 4246.0 R23 .046? R13 .9966

SO1 4165.5 8St 823.1 THA T3.05

FLIGHT TIHE 234.00

DISTANCE 579.80?

-6.11 AZL 86.29 HCA 199.54 8HA

4.60 AZP 93.49 TAL 320.?4 TAP

99.15 ST8 183.91 ZAE 134.2S ETE

ORBIT DETERMINATION ACCURACY

8T 36.5 SR " 95.0 8S 12S.1

CRT .9566 CR8 -.go?2 CST -.9322

DLA 9.46 RAL 314.98 RAD 5644.3 V[L t|.976 PTH 6.97 VHP 4.039 DPA -62.|2

L-I TIME INJ LAT INJ LONG INJ RT AS¢ INJ AZNTH INJ TIME PO CST TIN

336|.13 -43.44 115.65 186.17 Ill.TO IT 33 53 1361.t

3263.60 -37.58 t11.54 188.?9 103.?8 18 I 54 2283.2

3163.39 "32.44 lOS.35 190.30 101.32 18 40 38 2183.4

1982o65 "28.76 fO.S8 191.05 98.40 19 33 19 1982.?

tT34.88 -t?.38 ?8.39 191.26 S?.SS 20 4? 38 1734.9

145?.13 "18.?6 Sl.?5 Igl.OS 91.40 21 g 15 1457.1

2210.20 -31.44 31.26 180.30 10t.32 63 14 tl 1210.2

L6A 160.7 HSA 13.3 SEA .?

ELI 101.3 ELt 10.0 ALF $9.11

ARRIVAL OAT[ OCT 29 19?1

EARTH TO HAMS

|??,llS [CC ,19491 INC 3.7080 Vl 30.001

I60.ES flCA 143.05 APO 212.31 V2 26. tED

tOg.l? ZAC 74.04 ETC 270.51LVI 18.89

RAP 294,83 ECC |.)889

INJ t LAT INJ t LONG

-30.65 60.08

-t?.49 83,31

"t4.Sg 7?*45

"22.43 64*?4

"E|*64 46.14

"21.4$ 16.11

"24.86 6.41

DIFFERENTIAL CCNRECTION8

YD[ .6408 TMA .7963 TCS-I.I?I| 8AU .4100

RDE 1.2831RRA 2.6394 RC3 -.9657 FAU .t3464

FOE 4.7868 FRAI2.S661 FC3-4.9562 BSP 6924

BOE 1.4342 DflA 2.9459 BC3 1.8310 FSP t539

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

IGT 1S15,6 IGR 3849.1 SO3 1461.0 8T 40.6 6R gl.5 88 IRS.9

RRT .8559 RRF .9973 RTF .8610 CRT .9731 CRS ".9964 CST -.9502

8_ 4t94.! R23 .0613 RI3 .995? L8A 161.1MSA 12.6 SEA .?

8GI 4116.0 SG2 805.7 THA 68.83 ELI 99.? EL2 6.6 ALF $6.48

LAUNCH DATE NAR 9 16?1 FLIGHT TIME 236.00 ARRIVAL OAT[ OCT 31 1971

HELIOCENTRIC CONIC

RL 148.52 LAL • ".00

RP 209.55 LAP -1.21

RC 105.933 GL 23.50

PLANETOCENTRIC CONIC

C3 22.901 VHL 4.790

LNCH AZHYH LNCH T|HE

50.00 IS 46 53

SO.O0 17 18 11

70.00 18 I 10

80.00 19 0 58

90.00 20 IS 4|

100.00 21 43 50

IlQ.O0 23 0 38

O|FFERCN?IAL CCRRECYIONS

TOE .ISS2 YRA .9984 TC3-|.2?S8 |AU .460§

ROE 1.2R13 ARM R.?121RC3 -.8664 FAU .I3666

FOE 4.831l FRAI3.1OgY FC3"8.2540 lip 6800

602 1.4009 ERA R.8893 BC3 1.6021 FIP 2S31

DISTANCE 583.979 EARTH TO MARS

LOL 167.7? VL 32.246 GAL -6.14 AZL 86.59 HCA 200.77 6HA 1??.St ECC .19484 INC 3.4122 VI 30.001

LOP 0.51 VP 22.79! GAP 4.37 AZP 93.19 TAL 320.57 TAP 161.54 RCA 143.00 APO 212.21 V2 26.16_

GP -27.34 ZAL 144.61 ZAP 97.34 [T6 182.68 ZAE 133.32 [TE 297.06 ZAC 75.2T ETC 270.28 LVI 17.81

DLA ?. 70 RAL 315.59 MAD 8644.1 VEL ||. 954 PTH 6.95 VHP 3.960 DPA -51.06 RAP 292.92 ECC 1.3769

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO C8T TIM INJ 2 LAT |NJ 2 LONG

3360.18 -42.36 1|2.6! 184.92 t14.09 l? 42 13 2320.1 -28.89 67.?!

3236.85 -36.65 107.95 187.76 108.07 18 12 S 2236.9 -25.$5 82.69

3110.42 -31.66 9R.4! t89.47 103.53 16 53 0 2110.4 -23,05 74.14

2923.10 -26.09 86.08 190.35 100.57 |g 49 41 1923.1 "21.00 60.91

2572.31 "26.76 67.91 190.62 9R.51 21 5 13 1572.3 -20.22 42.80

2597.57 -28.09 47.45 190.55 100.57 22 25 48 1597.8 -21.00 22.26

2157.24 -31.66 20.35 189.47 105.55 23 56 33 1157.2 -25.05 5.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT liOI.2 $GR 3706.1 863 1520.3 ST 44.9 SR 88.1 S$ 120.1

RRT ,ill! RRF .8871RTF ._55 CRY .9840 CR$ ",9994 CST -.9SEY

SOB 4185.5 R25 .0712 R13 .9944 LOA 161.5 HSA 12.5 88A .S

861 409|.5 862 781.6 THA 64.45 ELI 98.6 EL2 7.2 ALF 95.21

LAUNCH DATE MAR 6 19?1 FLIGHT TIN[ 238.00 ARRIVAL DATE NOV 2 llYI

HELIOCENTRIC CONIC

ML 145.6R LAL -.DO

RP 109.?6 LAP -1.1|

RC 107.690 GL 21.80

PLAN[TOCENTRIC CONIC

¢S 22;485 VHL 4.746

LNCH A2NTH LNCM TIHE

$0.00 IS 58 9

60.00 l? 28 14

70.00 16 13 12

60.00 lg 14 51

90.00 20 $3 23

100.00 21 ST 43

110.00 23 12 38

DIFFERENTIAL CCRRECTION8

TOE .7311 TRA 1.1969 TCS-I,38568AU ,5015

ROE t.1753 RRA 2.6024 RC3 -.9296 FAU .14067

FOE 4.9192 FRA13.5486 PC3-5.4160 BSP $840

DOE 1.3867 ORA 2.$645 BC3 1.6685 FSP 2?6?

DISTANCE SOt. I|I EARTH TO HAS|

LOL 16T.?T VL 32.245 SAL "t.17 AEL 86.65 NCA 202.00 8HA IT?.53 ECC .19485 INC 5.1488 Vl 30.001

LOP 9.?4 VP 22.?S? GAP 4.14 AZP 92.92 TAL 320.58 TAP 161.58 RCA 142.95 AFO 212.14 V2 26.157

GP "26.21 ZAL 145.68 ZAP 95.48 ETS 181.$6 ZAE 152.24 ETE 204.63 ZAC ?6.42 [TC 270.05 LV% I?.10

OLA G.09 RAL 316.16 MAD 6643.9 VEL 11.636 PTH 6.94 VHP 3.894 SPA -$0.06 RAP 291.56 ECC 1.5700

L-I TIHE INJ LAT INJ LONG INJ RT AOC INJ AZHTH INJ TIH[ PO CST TIH INJ 2 L*T INJ 2 LONG

3283.56 -41.30 109.73 183.97 116.11 17 49 55 2285.6 -27.25 85.71

3195.37 -33.?4 104.83 196.99 110.01 18 21 29 2195.6 -24.33 80.29

3063.29 -30.86 gs.g? 188.85 105.42 lg 4 15 2063.3 -21.62 71.24

28?0.20 -2?.37 82.32 18g.84 102.42 20 2 41 1870.2 -19.63 S?.58

2616.76 -26.07 64.00 lg0.15 101.56 21 16 59 1616.8 -18.88 39.25

2344.6T -2T.37 43.68 18g.84 102.42 22 56 47 1344.? -19.65 18.gs

2110,11 -30.86 24.89 188.85 105.42 23 4? 48 1110.1 -21.62 .15

NIO-COURSE EXECUTION ACCURACY ONBIT OETERNINATION ACCURACY

SGT 2149.9 $GR 35?8.4 SG5 1576.1 6T 49.3 DR 85.6 85 130.0

RRT ,g119 RRF .9966 RTF .9165 CRT .g914 CRS -.9944 CST -.9?24

SOB 4174.6 R23 .0881 R13 .992g LSA 162,8 HSA 12,1 SEA .9

861 4103.0 SG2 ?69.5 THA 60.12 ELI 98.6 EL2 S.6 ALF 60.15

29



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

• LAUNCH DATE MAR D IITt

H[LIOC[MTRI¢ CCNIC

ML 145.3l LAL ,.DO

NP 809.99 LAP "!.13

RE li0.071GL tO.t3

PLANETO¢ENTRI¢ CONIC

E3 22.174 VHL 4.?09

LNCH AZNTH LMCH TIMI_

50.00 17 2 47

90,00 t? 3T ER

TO.DO 18 24 12

80.00 19 27 2S

90.00 20 46 44

lO0.OO 22 10 21

110o00 23 83 38

FLIGHT TIME t40,O0 ARRIVAL DATE NOV 4 IIYl

DIITAN¢[ )it.Ill EARTH TO MARl

L_ tiT.?? VL $2.248 GAL -Q.eO AZL 87.09 MCA ZO$.I) 8MA 17Y.SO EC¢ .|9494 INC 8.9|24 Vl 30.00t

LOP 10.97 VP 28.T13 GAP ).it AZP 98.68 TAL )ZO.tS TAP 563.48 RCA |42.90 APO 812.10 V2 89.111

GP -IS,iS ZAL |41.65 ZAP D3,58 ET9 180,51ZAE |)|,03 ETE 802.)S ZA¢ 77,50 [7C 299.82 LVI 19,47

DLA 4.88 RAL 310.?8 RAD 0643,0 VEL |5.925 PTH 8,93 VMF ),039 DPA -48.12 RAP 289,RR (CC 1.5849

L-I TINE INJ LAT INJ LONG |NJ RT A$C INJ A2NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

S250.86 -40.89 107,25 183.26 117.82 17 56 58 8250,9 -25.82 93.97

$152.93 -$4.65 t02.1| 186.42 t11.08 18 30 S 8158.8 -22.94 78.I9

3021.13 -30,06 92,95 188,41 107,04 19 14 33 2021.| -20.29 88.89

2522.92 -28,63 TO,DO 189.49 104,02 80 14 32 1822.9 -18.3S 54.88

ESE?.18 "25°36 00.54 IS9.83 102.95 21 29 )l t507.2 -17.81 56.19

2297.39 -26,63 40,37 189.49 104.02 22 48 )S 1297,4 -18.35 14,03

2057.99 -30.06 21.87 188.41 107.04 23 58 S 1087.9 -90.29 357.81

DiplrERENT |AL CGRRECTION8

TOE .?T99 TRA 1.4008 TC3"I.4SDE BAU °5150

202 1.1359 RRA 2.4920 RE3 -.8909 FAU .1429)

FOE 4.9791 FR213.9030 FC3-S.5813 BSP 6866

ODE 1.3778 DRA 2.RSOY DE3 1.7393 FSP 8862

LAUNCH DATE MAR 9 1971

HELIOC2NTNIC CCNIC

RL 148,52 LAL -.GO

RP 210.22 LAP -1.1|

NC 119.177 GL 18.79

PLANETOC_lqTR|¢ ¢0NI¢

C3 91.951VML 4.905

LNCH AZHTH LNCH TIME

50,00 I? 9 50

60,00 17 45 5?

70.00 19 34 15

80.00 19 39 4

90.00 20 58 58

100.00 99 91 59

110.00 23 33 45

LO(. 187,77 VL 32.839 GAL

LOP 12.20 VP 82.889 GAP

GP -24.15 ZAL 147.49 ZAP

MID-COURSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

SOT 8407.5 8C.q 3446,4 $03 1621.D ST 54.0 82 89.8 58 131,2

RRT .9250 RRF ,9961RTF .9387 CRT ,9959 CR9 -.9933 CST -.9791

ROB 4203.8 223 .0998 R13 .9914 LSA 163.8 MSA 11,9 9SA I.O

SO1 4136.9 902 ?4T.O THA 55.78 ELI 98.0 EL8 4.1ALF 58.9S

FLISHT TIN( 842.00 ARRIVAL DATE NOV 6 1971

DISTANCE 596.503 EARTH TO MARS

-6.23 AZL 6?.30 HCA 204.46 8HA I77.40 [CO .19311 INC 9.6988 VI 30.001

3,69 AZP 92.46 TAL 319.98 TAP 164.43 RCA 142.84 APO 919.09 V9 26.095

91,65 ETS 179.55 ZAE 129.72 ETE 800.2? ZAC 78.51 ETC 269.$9 LVI 15.90

OLA 3,2R RAL )17,25 RAO 664).?

L-! TIME INJ LAT INJ LONG

3281.58 -39.34 105.09

3125.33 -33.99 99.72

2983.28 -29.27 90.29

9790.46 -25.90 ?6.09

2529.65 -24.64 57.47

2254.94 -25,90 37.43

2030,10 -29.27 19.20

VEL 11.914 PTH 6.92 VHP $.795 DPA -48.24 RAP 299.41 ECC 1,3913

INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 9 LONG

182.75 119.88 10 3 38 9221.6 "84.49 92.45

186.02 113.10 18 38 9 2125.5 -21.68 76.25

IS8.12 ' 108,43 19 24 2 1963.3 -19.06 96.44

189.28 105.40 20 25 95 1780.5 -17.15 59.07

189.65 104.33 21 41 1 1522.6 -19.43 33.46

189.28 105.40 22 $9 31 1254.9 -17.15 13.44

190.12 108.43 24 ? 35 1030.1 -19.06 355.38

DIFFERENTIAL CCRRECTION8

70[ .9305 TRA 1.6055 TC3-1.599| SAU ,5322

ROE 1.0980 RRA 2.3956 RE3 -.8663 FAU .14526

FDE 5.0013 FRA14.19?I FC3"S.?990 RDP 6909

BOE 1.3751 BRA 2,8739 BE3 1.8134 FSP 2929

LAUNCH DATE MAR 9 19?1

HELIOCENTRIC CONIC

RL 149.59 LAL -.DO LOL 1$?,77 VL )2.ES? GAL

RP 910,45 LAP -|.09 LOP 13,43 VP 29.653 GAP

RC 114.30? GL 1?.45 GP -93.2| ZAL 14R.ER ZAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 8669,7 SGR 3313.6 SG3 185?.9 9T 58.8 SR 80.1 99 131.8

RRT .9399 RRF ,9954 RTF .9449 CRT .g984 CRS -.9919 CST -.9838

SOB 4255.3 223 ,1080 R13 ,9889 LSA 164.6 MSA 11.8 39A 1.0

SO1 4193.9 3G2 ?20.9 THA 51.52 ELI 99.3 EL9 2.7 ALF 55.?3

FLISHT TIME 844,00 ARRIVAL DATE NOV 8 19?1

DISTANCE EOO.SSO

-6.27

3.47

09.70

EARTH TO MARS

AZL 87,50 HCA 205,68 )HA 1??.45 ECC .19539 INC 2,5050 Vl 30.091

AZP 92.26 TAL 319.76 TAP 125,44 RCA 142.?? APO 919.09 V9 98,098

ET3 178.67 ZAE 198,33 ETE 196,33 ZAC 79.46 ETC 269.3T LVI 15.37

PLANETOCENTRIC CONIC

C3 21.809 VHL 4. 885 DLA 9.04 HAL 317.79 RAD 2643,6

LNCH AZNTH LNCH TIME L-| TIME |NJ LAT INJ LON8

50.00 17 16 95 5193.29 -38.44 lOS.91

80.00 17 53 50 3095.75 -33.17 97.61

70.00 18 43 40 2949,19 -28.52 97.92

80.00 19 49 48 9?42,20 -93,18 7).44

90.00 91 10 IS 9482.50 -93,94 §4,74

tOO.D0 92 32 38 2219.67 • -25,18 34,81

VEL II.9OS PTH S.92 VHP 3.760 DPA -4T.39 RAP 987.03 ECC 1.3588

INJ RT ARC INJ AZMTH INJ TIME PO CST T!M INJ 9 LAT INJ 2 LONG

162.40 120.53 18 9 40 2195.3 -93.29 91.11

IRS.?? 114.34 |8 45 26 9DOS.7 -20.49 74.80

187.96 109.65 19 39 49 1949.2 -17.93 94.45

109,19 106.60 20 39 28 1749.2 -16.04 45.11

188.58 105.52 21 Sl 37 1482.5 -15.$3 31.09

189.19 lOS.SO 23 9 34 1239.7 -IS.04 !!.!4

!10.00 93 43 4 |sgl.Ol -28.S9

O|FF[RCNTIAL CORRECTIONS

TOE .8830 TRA 1.Slt7 TC3-1.6R33 8AU .S4SD

ROE 1,061? RRA 9,2108 RE3 -,S)14 PAU ,14889

FOE 3.OtT? FRAI4.4238 rCS-5.StSt SIP 7017

ROE 1.3809 IRA t.SIDI 6C3 1.8084 YsP 2398

LAUNCH DATE MAR S 1R71

HELIOCENTRIC CONIC

RL 148.|t LAL

RP ttO.?O LAP

RC 11R°460 8L

le.14 Ii7.Ds 109.55 24 IS 22 586.0 -17.93 333.37

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SOT 1936.5 3GR 3184.4 IS3 1087.1 ST 53.? IR ??.S IS i39.1

SRT ,2414 RRF ,9947 2TF ._aSR CRT .gOlD Cnl -,Slur CIT -.98/3

|GO 4331.7 223 .1144 RE) .9885 LIA iSS.S N8A 15.7 88A t.I

SOt 48YS,O 8_2 693.? THA 47.44 ELI 100,3 EL2 1.5 ALF SO.SO

FL|GHT TIME 248.00 ARRIVAL DATE NOV SD 1971

OISTANCE SO4.ISl EARTN TO MAR8

".DO LO_ tiT,7? VL IS,liD iAL "S,31A_L i?,E? HCA |OE,IO |NA 117,4| 8CC ,tDSSS INC 8,3279 Vl 30,001

-1,05 LOP 14.iS VP 2|,821 SAP 3.IS AZP 92,05 TAL )19,53 TAP 112.43 RCA |42,?0 APO 219,13 V9 99.030

IR,99 8P "92.31ZAL 149.00 ZAP R?.TS ET8 I??,SS ZAE |25.86 ETE 196.$R ZAC 80.36 ETC 965,15 L¥1 14.89

PLAMETO¢EHTRI¢ CONIC

C3 91,711 VHL 4,960 OLA .90 RAL 318.99 RAO 2643,8 VEL 11,g04 PTM 6,91 VMP ).733 OPA "48.$9 RAP 955.70 ECC 1.3374

LNCH AZNTH LNCH TIHE L-I TIHE INJ LAT INJ LONE |NJ RT A3C IMJ AZMTH INJ TINE PO CST TIM INJ 9 LAT INJ 9 LONG

50.00 17 99 34 3171.97 -)?.61 t01.SS 182.18 121.61 18 15 2S 2171.7 -22,|9 ?9,94

80.00 18 1 11 30t8.91 -32,40 RS,?8 105,65 !15,40 IR $2 20 E068.9 -19.43 73.13

?0.00 15 59 22 29|8.41 -E?.79 RS.82 187.21 110.70 !9 41 0 1918.4 -16.89 69.6?

80.00 19 $9 41 9?0?.60 -94,49 YI.II 119,19 107.84 90 44 49 1707,8 -15,09 47.71

80.00 21 90 42 9446,18 -23.98 $2.30 189.61 106.$6 22 1 28 1446.2 -14,31 98,84

tO0.O0 92 49 33 _122.07 "24.49 )2.47 I09.19 107.84 23 18 55 1182.1 -15.09 9.08

I10.QQ 23 $1 48 1965.93 -97.79 14,74 187.91 110.70 24 24 33 965.2 -|6.89 351.59

OIFFERENTIAL COqRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DET[RNINAT1ON ACCURACY

TOE .9389 TRA 2,0181 TC3"1o?910 DAU .$889 SOT 3204,R $GR )057,7 $03 1708.8 ST 88.6 DR 75.1 99 132.$

ROE 1.0312 RRA 1,1811 RC3 -.?gsl FAU .14745 RRT .gs44 RRF *g938 RTF .g603 CRT .99g7 CR8 -.9588 C$T -.9899

FOE 5.0465 FRA14.DD90 FC3-S.8TSO B._P ?164 OGB 4489.S 223 .1184 213 .9875 LSA 166.7 NDA 11.8 89A 1.1

ODE 1.3933 BRA 2.9?15 BE5 1.9596 FDP 3042 $81 4375.8 882 668.0 THA 43.sg ELI 101.7 EL9 1.2 ALF 4?.58

3O



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DAT2 MAR O 1871

NILIOCINTRIC C_NIC

RL 146,62 LAL -,DO

RP 210.85 LAP "1,02

RC 116.637 4L IS.O?

PLANETOC2NTRIC CONI¢

C3 21.888 VHL 4.65?

LNCH AZMTH LNCM T1ME

50.00 !? 28 20

60.00 |8 8 A

?0,00 19 0 28

80.00 20 6 66

90.00 21 30 26

100.00 22 51 48

frO.DO O 3 51

FLIGHT TI_ |48,DO

DISTANCE 609.036

LQ4. 167,TY VL 32,239 GAL -6.39 AZL 8?,83 HCA 208.t2 8NA

LOP 15,87 VP 22,587 GAP 3,03 AZP 91,91 TAL 319.29 TAP

GP "21,46 ZAL 148.$6 ZAP 85,60 ET6 IT?,IIZAE |25,35 ETE

ARRIVAL DATE NOV 12 1671

EARTH TO MARl

177,40 ECC .18805 INC 2,1855 V! 30.001

18?.40 RCA 142,62 APO 212,16 V2 26.001

|94.98 ZAC 81.22 ETC 286,95 LYI 14.44

RAP 284,48 ECC |,3569

INJ 2 LAT INJ 2 LONG

-21,19 ?6.89

"18,45 71.83

-15.83 81,06

-14.07 45.6?

-13.37 28.69

-14.07 ?.24

-15.93 350.00

OLA -.15 RAL 318.74 RAO 9643.6 VEL 11.903 PTH 6,91 VNP 3. ?13 DPA -48.82

L-I TIN| 1NJ LAT INJ LONG |NJ RT A$C |HI AZMTN |NJ TIME PO CST TIN

3250.42 -36.84 100,11 102.10 122.54 18 20 SO 21SO,4

3044.71 -31,68 94.11 185.62 116.33 18 58 49 2044.7

2890.5? -27.11 83.95 187.95 111.62 19 48 39 18g0.6

2676,24 -23.82 69,01 169.29 108,55 20 53 32 1876.2

2413,25 -22.60 50.11 189,72 107.46 22 10 39 1413.3

2160.71 -23,82 30.38 189.29 108.55 23 2? 38 llSO.?

1937.3g -27.11 12.86 lsT.gs 1tl,62 O 38 8 937.4

DIFFERENT IAL C_RECTIOM$

T0¢ .9920 TRA 2.2246 TC3-1.8856 BAU .5894

ROE 1.0037 RflA 2,0849 RE3 ".7591 FAU .14790

FDE 5.0547 FRAI4,T409 FC3-5,9036 DSP 7348

80E 1.4112 BRA 3.0488 DC3 2.032? FSP 3079

MID-COUR3[ EXECUTION ACCURACY ORBIT DETERNINAT1ON ACCURACY

8GT 3473.3 8GR 2933.2 883 1723,3 8T 73.6 DR 72.8 68 132.6

RRT ,9588 RRF .9928 RTF ,9654 CRT .9992 CR3 -.9870 C$T -.9918

389 4546.2 923 .1200 913 .9867 LDA 167.? MSA ll.g $6A 1.1

3G1 4500.5 562 642.8 THA 39.98 [L1 103.5 EL2 2.! ALF 44,6?

LAUNCH DATE MAR 9 !871 FLIGHT T|V_ 250.00 ARRIVAL DATE NOV 14 1971

HELIOCENTRIC CCNIC

RL 148.52 LAL -.00

RP 211.20 LAP -.96

RC 120.836 GL 14.00

PLANETOCENTRIC CONIC

C3 21,7_9 VHL 4.659

DISTANCE 613.213

LOL 167.77 VL 32,239 GAL -6.40 AZL 87.98 HCA 209.33 SNA

LOP 17.09 VP 22.594 GAP 2.81 AZP 91.76 TAL 319,04 TAP

GP -20.66 ZAL 150.28 ZAP 83.67 ET3 176,43 ZAE 123.79 [TE

OLA -1.12 RAL. 319.82 RAD 6643.6 VEL 11.904 PTH 6.91 VHP

LNCH AZMTH LNCH TIME L-I TIN[ |NJ LAT

50.00 17 33 45 3131.30 -38.14

80.00 18 14 32 3028,86 -31.0t

70,00 lg 8 5 2863.35 -26.47

80.00 20 17 34 2647.78 "23.19

90,00 21 59 32 2383.33 -21.98

100.00 23 0 26 2122,25 -23,19

110.90 0 I1 27 1912,17 -26.47

DIFFERENTIAL CCRRICTION8

TD£ 1.0480 TRA 2.4303 TC3-1.9769 BAU ,6|08

ROE ,9764 RRA 1.9914 RE3 -,7224 FAD .14777

F02 5.0513 FRA14.8239 FC3-6,8932 BOP 7559

BDE 1.4337 894 3.1420 BE3 2,104? FSP 3100

LAUNCH DATE NAR 9 197t

HEL|O_ENTR IC CONIC

EARTH TO NAR$

t7?.40 [CC .19650 XNC 2.0159 V| 30.001

168.37 RCA 142.54 APO 212,26 V2 25.972

193.45 ZAC 82.02 [TC 268,75 LVI 14.02

FLIGHT TIE 252.00

OI3TANCE 617.389

RL 148.52 LAL -.00 LC4. 147.77 VL 32.238 6AL "8.45 AZL 88.t2 HCA 210.54 DNA

RP 21t.48 LAP -,95 LOP |8.30 VP 22.520 GAP 2,39 AZP 91.62 TAL 318.?? TAP

RC 123.058 GL 13,00 GP -I9.89 ZAL ISO.D4ZAP 81.95 ETS 175.80 ZA[ 122.21 ETE

FLANETOCENTR|C CONIC

¢3 21.773 VNL 4.868 DLA -2.02 RAL _1g.86 RAD 8643,8 VEL 11.80? PTH 8.81VMP

LN(H AZNTH LNCN TIME L'i TIME INJ LAT |NJ LONG IN,I RT A$C INJ AZNTH INJ TIN[

50.00 17 36 63 3214.09 -35.49 97.?0 182.19 124.05 18 30 4?

SO.OO 16 20 36 3003,tl -30.39 81.34 185,82 117,85 19 10 40

YO.O0 18 15 14 2342.50 -25.88 60.T? 100.27 113.12 20 2 36

80.00 20 25 41 2621.90 -22.60 65.44 189.69 110,03 21 9 23

90.00 22 46 3 2336.10 -21,39 46.37 190.15 106.68 22 27 19

t00,0O 83 6 33 2068;3? -22,40 28,81 186.88 110,05 23 43 29

110.00 D 16 36 1889.32 -25.88 9.68 188.27 1|3.12 0 50 S

OIFFERENTIAL C(_RECT|ON6 NIO-COQRSE EXECUTION ACCURACY

TOE J.lOS2 TRA 2.6358 TC3-2.0648 DAU ,8333 6GT 4005.3 SGR 269I,g 5G3 1731,8

ROE .6558 RRA 1.9DI8 RC3 -.8662 FAU .|4729 RRT .t84D RRF .0504 RTF ._,28

FOE 5.0413 FRAt4.8848 FC3-5,8568 DIP ?ODD 389 4025,5 RZS *liT6 RI3 .8857

ROE 1,4612 ERA 3.2502 9CS 2,178? FDP 3114 SGl 4T86,5 8G2 899,1THA 33,53

3,?00 OPA "45.07 RAP 263,25 [CC 1.3873

|NJ LONG INJ RT ASC XNJ AZMTH INJ TXN[ PQ CIT TXM INJ 2 LAT XNJ 2 LONG

98.83 182.10 123,38 18 25 57 2|31.3 -20,28 77.87

92.64 185.66 117.14 19 4 54 2022,9 -17.56 70.66

02.2? 188.08 1t2,42 19 65 50 1865.4 -15,05 69.66

67.13 189.45 109.35 21 1 42 1647.8 -13.19 44.21

48.14 189.90 108.26 22 19 15 1383.3 -12.30 23.12

28.50 189.45 109.35 23 35 48 /122.2 -13.19 5.58

11.19 188.08 112.42 0 43 19 912,2 -15.05 348.36

HID-COURSE EXECUTION ACCURACY ORBIT DET[RNINATtON ACCURACY

6GT 3740.3 SGR 2810.7 383 1730.5 ST 78.5 89 70.5 88 132.3

RRT ,9819 RRF ,9917 RTF .8684 CAT ,g880 CR3 -.8848 CGT -.9934

3GB 4678.6 923 ,1197 913 .9881 L8A 168.8 NDA 12.0 IDA 1.2

3G| 4687.4 8GE 619,9 THA 36,68 ELI 105.5 EL2 3.3 ALF 41,90

ARRIVAL OAT[ NOV 18 19?1

EARTH 70 MARS

177.41 ECC .19702 INC 1.8774 VI 30,001

169,32 RCA 142.46 APO 212.36 V2 25.942

192,09 ZAC 82.79 ETC 268,5b LVI 13.62

3.684 OPA -44.38 R_P 282.13 EC¢ 1.3563

I_ CST TIM INJ 2 LAT |NJ 2 LONG

2114.1 -19.d8 77.15

2003.1 -16.75 69.62

1842o5 "14,24 58.38

1621.9 -12.39 42,71

1356.1 -11.69 23,53

1096,4 "12.39 4.06

869.3 -14.24 347.30

ORBIT O£TERM|NAT|ON ACCURACY

ST 83,5 SR 68,4 88 131,9

CRT ,9563 CR6 -,0827 COY -*0548

L6A lTO,O M$4 12.2 6SA 1.2

ELI 107,8 EL2 4,5 ALF 39.25

LAUNCH DATE NAB 9 1971 PLIGHT TIME 254,00 ARRIVAL DATE NOV 18 1671

M[LIOCEMTRI¢ CONIC

RL 148.52 LAb ",00

RP 211,73 LAP ",92

RC 125.302 SL 12,0l

PLAN2TO¢ENTRIC CON|C

C3 21.878 VNL 4,677

LNCM AZNTN LNCH T|N_

50.00 17 43 44

80.00 18 28 21

70,00 19 21 57

80,00 20 33 19

go.o0 21 56 3

100.00 23 18 10

110.00 0 25 20

DISTANCE 82|.564

LOt. |S?,?T VL 38.137 GAL -i,St AZL 88.65 HCA 211.75 3NA

LOP 19,51 VP 82,486 GAP 2.S$ AZP 91,49 TAL 318,SD TAP

GP -19.16 ZAL 151.38 2AP 80.06 ET8 175.23 ZAE |20.$0 ETE

DLA "2.86 RAL 320,13 RAD 6648.? VEL 11,911PTH 6.92 VHP 3,693 SPA -43,68

L-I T|N[ |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH ]NJ TINE PO C3T T|N

3088°83 -34.88 86,70 162.34 124.67 18 35 23 2098.6

2885.30 "29.82 g0.16 166.03 118.47 lg 16 8 1985.3

2821.76 "25,30 ?9.42 188,52 1|3,74 20 8 59 1821.8

2598.37 -22.04 63.82 18g.g? 110,66 21 16 3? 13g8.4

2331.30 -20.88 44.76 190.45 109.37 22 34 56 1331.3

2072,84 -22.04 25.28 188.97 1t0.66 23 50 43 1072.8

1868.60 "25.30 8.33 188,52 11_.74 0 $6 28 868.6

DIFF£RINTIAL ¢CRRECTION$

TOE 1,1831 TRA 2.8493 TC3-2.1477 DAU .6863

ROE .9356 RRA 1.8147 RC3 -.6496 FAU ,14624

FDE 5.023? FRA14.864? FC3-5.7871 BSP 8072

DDE 1.4g28 BRA 3.3706 BC3 2.2438 FDP 3116

EARTH TO RAR8

|??,42 ECC .19761 INC 1,7488 Vl 30,001

170.28 RCA 142.36 APO 212.48 V2 25.811

190.85 ZAC 83.52 ETC 288.38 LVl t3.24

RAP 261.06 CCC 1.3601

INJ 2 LAT INJ 2 LONG

-16.74 ?6.42

"16.92 68.69

-13.30 5?.23

-11,65 41.36

-lo.g5 22.99

-11.65 2.73

-J3.30 346.15

ORBIT DETERNINATION ACCURACY

6T 88.4 89 GS.3 86 131.4

CRT ,9943 CR$ -.9803 CST -.9955

LSA 171.2 NDA 12.4 63A 1.2

ELI 110.4 EL2 5,? ALF 33,83

MID-COURSE EXECUTION ACCURACY

3GT 4266.4 S_ 2676.0 S03 1727.0

RRT o8651 RRF ,g889 RTF .9751

3GB 4g83.8 R23 .1142 913 ,9854

$81 4949.7 $G2 381.4 THA 30.?0
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JPL TM 33-1OO EARTH-_MARS TRAJECTORIES (VOL 4. 1971)

LAUNCH OAT[ MAR 8 tRTI

NELIOCEMTRIE ¢DNIC

RL 146oSR LAL -,00

RP 812.Q1 LAP ",19

RC it?oR88 6L |t.t9

PLAMETOCENTR|C CONIC

¢3 22,01R VNL 4.692

LNCH AZNTH LNCH TIME L-I TIME

80.DO IT 48 II 3094,TG

60.00 18 31 AT 29N.23

70,00 19 28 19 ZBD3.OO

80.DO 20 40 30 ZS76.99

9O.OO 22 3 39 2308.T2

IO0.DO 23 23 89 2051.44

lID.DO O 31 41 1848.82

Dllr_ERENT IAL CORRECTIONS

TOE 1.2224 TRA 3.0443

RDI_ .81?2 RRA 1.?308

FOE 8.0004 FRA14.827!

SOS 1.8982 8RA 3,8D19

t,.AUNCH DATE HAR 9 1971

HELIOCENTRIC CONIC

RL 148.52 LAL -.00

RP 219.29 LAP -,85

RC IRg.850 GL 10.37

PLANETOCENTRIC CONIC

C3 22.195 VHL 4.?11

LNCM AZNTH LNCH TIME

SO.DO 17 52 44

60.DO 16 36 56

TO.DO 19 34

SO.DO 20 47 19

90.00 22 10 48

100.00 23 30 10

l|O.OO O 3T 48

FLIGNT Till[ 288,00 ARRIVAL DATE NO¥ |D tRY1

DI8TAN¢_ 82S,T$? EARTH TO NAR$

LOL IS?.?? VL 8|,238 8AL "8. S8 AZL 88,37 NCA 218.R8 8NA ITT,4S [CO ,1989S INC 1.6291 Vl 30.001

LOP SO,T9 VP 88,45| GAP 2.1T AZP 91._? TAL 318,E2 TAP IT1,18 RCA 142,2T APO 812.63 V2 9S.IIO

GP -18.48 ZAL IRE.ST NAP 78,20 _T$ t?4.Tl ZA[ 118.99 ST[ 188.72 ZAC 94.22 ETC 268.21 LV| 12.89

DLA -3,83 RAL $2O.ST RAD 814_.? V[L ll,gl? PTN 8,92 VNP 3.888 DPA -43.82 RAP 260.09 Ec¢ 1.3624

INJ LAT ZNJ LONG INJ RT A8¢ INJ AZMTH INJ TIME PO CST TIN INJ 9 LAT INJ 2 LQNG

-34.33 98.82 182.15 |23.20 14 39 4S 2094,8 -19.09 Y§.??

-2R,SO 89.14 188,28 ItS.D1 19 21 18 1969.2 -15.35 67.66

-24.78 79.21 188.83 114.29 20 15 2 1803.0 -12.63 S6,19

-21.52 82,54 190.31 111,21 21 23 2? 15T?.O -10.97 40.13

-20.31 43.31 190.80 110.12 29 42 ? 1306.7 -ID.DT 20.T8

-21,52 23,91 190.31 111.21 23 57 34 1051.4 -10.97 1.SO

-24.?1 1.12 188.83 114.89 1 2 31 849.0 -12.83 345.11

TC3-9.8283 BAU .8798

RC3 -.6140 FAU .14486

FC3-5.6964 89P 8383

SC3 2.3095F8P 3t08

LOL IR7.77 VL 82.240 6AL

LOP 21.92 VP 22.418 GAP

GP -17.79 ZAL 152.34 NAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 4523.9 8DR 8483.9 893 1/17.0 8T 93.3 8R 64.4 69 130.?

RRT ._SS8 RRF .9871 RTF .9T71 CRT .9918 ERE -.9TT9 CST -.9993

8GB 5151.4 R23 .1097 R13 .9853 LSA 178.5 NSA 12.7 86A 1.2

SG1 5120.2 SG2 586.! THA 28.11 ELI 113.1 EL2 9,8 ALP 34.54

FLIGHT TIM( 258.00 ARRIVAL DATE NOV 22 19T!

DISTANCE 629.808 EARTH TO MARS

-9.63 AZL 88,48 HCA 214.t8 3HA 177.48 ECC .19897 INC !.5179 Vl 30.001

1.95 AZP 91.29 TAL 317.93 TAP 172.09 RCA 142.16 APO 218.79 V2 25.848

76.3? ETS 174,23 ZA[ 117.38 ST[ 188.89 ZAC 84.89 ETC 288.03 LVi 12,54

DLA -4.35 RAL 321.01 RAD 8643.8 VEL 11.924 PTN 6.93 VNP 3,TO? DPA -42.36 RAP 279.18 ECC 1.3653

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CBT TIN INJ ELAT INJ 2 LONG

3072.33 -33.98 98.04 182.82 125.67 18 43 56 2072.3 -IT.46 73.19

2954.75 -28.91 89.22 188.59 119.49 19 29 11 195A.8 -14.?4 67.11

2786.00 -24.30 77.12 189.18 |!4.77 20 20 46 1786.0 -12.22 55.86

2557.50 -21.04 81.30 1_0.69 111.69 21 29 58 1557.5 -10.34 39.02

2288.14 -19.82 42.00 19t.20 110,60 22 48 56 1288.1 -9.64 19.59

2031.97 -21.04 22.6? 190.69 111.69 24 4 2 1039.0 -10.34 ,39

1832.82 -24.30 6.04 189.18 114.77 1 6 15 832.0 -12.22 344.17

DIFFERENTIAL CCRRECTION6

TDE 1.2824 TRA 3.2473 TCS-2.3OD8 8AU .TO3i

ROE .9009 RRA I.SSO3 RE3 -.5785 FAD .14300

FOE 4.9?1S FRAI4,768S FC3-5.5?90 98P 8673

BOE 1.5672 BRA 3.6425 BC3 2.3721 FSP 3094

NID-COURS[ EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY

8ST 47?8.8 $GR 8355.9 393 1702.3 ST 98.1 SR 62.9 89 129.9

RRT .9653 RRF .9851 RTF .9789 CRT .9690 CR3 -.ST4? CST -.9969

SG8 5326.0 R23 .1048 RI3 .9853 LSA IT3.9 NSA 13.0 8SA I.N

891 5297,1 899 954.4 THA 25,78 ELI 116.1 ELM ?.6 ALF 3N.41

LAUNCH DATE NAN 9 1971 FLIGHT TIH[ 280.00 ARRIVAL DATE NOV N4 tiT|

HELIOCENTRIC CONIC

RL 148.5N LAL -.DO

RP N12.57 LAP -.82

NC !$N.113 GL 9.60

PLANETOCENTRIC CONIC

C3 22,483 VffL 4.733

DISTANCE 834,078

LOL IRT.?7 VL 92.243 GAL "8.49 AZL 88.59 HCA 215.39 3NA

LOP 93.12 VP 22.384 GAP 1,74 AZP 91.15 TAL 31?.69 TAP

GP -17.19 ZAL 132.79 NAP 74.5T ET8 173.80 ZA[ 115.79 ETE

DLA -S.D2 RAL 321.44 RAD 8443.9 VEL tt.933 PTN 9.94 VNP

LNCN AZNTH LNCM TINS L-I TIME INJ LAT

30.00 17 36 34 3081.24 -33.42

6O.OO |6 41 SO N941.74 -89.38

TO.G0 18 40 2 N770.62 -23.88

SO.DO NO 53 45 N539.0! -20.39

SO.O0 22 I? 34 2249.41 -I9,37

100.00 93 36 3T 9014.98 -2o.sg

tfO.O0 O 43 24 1817.44 -23,89

D:FPERENTIAL CORRECTIONI

TD[ 1.34£3 TRA 3,4489 TCS-N.3?OT 8AU .7993

ROE .1859 RRA t.STDI RE3 ".5441 FAU .14Oil

FOE 4.133? FRAI4.1530 FC3-3,4453 88P 8988

|DE 1,1084 IRA 3,TILT |{3 9,4384 FSP 3088

EARTH TO NAN8

tT?.51 [C¢ .19974 IHC 1.4129 Vl 30.001

IT2.99 RCA 142.06 APO 219.9T V2 MS.SIS

197.15 ZAC 83.81 ETC 287.90 LVI IN.NO

3.721 DPA -41.7? RAP 2?8.34 ICE 1.368T

INJ LONG INJ RT ASC INJ AZNTN INJ TIN[ PO CST TIN INJ 9 LAT INJ N LONG

94.3_ 183.13 128,08 18 4? 59 2091.2 -16.94 74.68

97.40 186.95 11g.91 Ig 30 52 1941.T "14.20 66.45

79,15 199.37 !13.20 20 26 13 1770.6 -11.66 54.41

60.18 191.19 119.11 El 36 5 1539.0 -g,T? 38,09

40.8| 191,93 Ill.D2 99 33 63 1269.4 -g.o6 IS,SN

81.54 191.19 !12.11 94 IO 11 1014.3 -9.?7 359.39

3,88 189.57 |15,20 I 13 42 817.4 -11.68 343.33

MID-COURSE EXECUTION ACCURACY O_81T DETERMINATION ACCURACY

3GT 3023.5 8GR 2260.8 863 1992.9 IT IO2.e 3R 60.8 83 INS.8

RRT ,9145 RRF ,9188 RTF ,_01 CRT ,9858 CR8 ",STIR CIT -.1174

862 li04o8 R23 .0994 R13 ,R893 LSA I79,2 NiA 13.3 38A 1.3

$Gt 54T?o5 $98 |45.2 TNA 23,68 ELI 118,t EL9 8.8 ALF 30.43

LAUNCN OAT[ NAN 9 19T| FL|_NT TIN[ 192,00 ARRIVAL DATE NOV 19 19T1

NELIO¢[NTRI¢ ¢0N1¢ OliTkNC[ 131,141

RL 148.12 LAL -.OD LO_ 187,?? VL 31.141 8AL -t,F8 A|L 18,11 HCA _11,11 IMA

NP 618,18 LAP -.?1 LOP 21,31 VP tI,$SD SAP 1,93 AZP il,a8 TAL 31T,31 TAP

EARTN TO NARS

IT?o|| |CC ,EO0|T INC 1,3139 Vl 30,DDI

t73,87 RCA 141,94 APO 913,17 VN IS,Tit

RC 134.4?8 _. 9,89 8P -19,34 ZAL It3,21 ZAP ?_o82 [Tl |73,41 Zl_ 114,18 [TE |88.9D 2AC 99,11 [TC 2IT. T8 LVI tl,81

PLAkETOCENTRI¢ ¢ONIE

C3 2_,641 VNL 4.781 OLA -3.94 RAL 321.89 RAD 8144.0 VEL tt.843 PTH 8.85 VHP 3,?38 DPA -41,18 RAN 277,36 ECC t.3726

LNCN ASMTN LNCN TIN( L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIHE PO CST TIN INJ 2 LAT INJ 9 LONG

RO.0D 18 0 34 3061.38 -33.09 |3,?4 183.48 121,43 18 31 48 E051.4 -16,4T T4.23

60.D0 16 49 30 1930,09 -2?,88 88.87 18?,34 120.98 |8 35 20 1930.! -13,71 61.61

?0.00 19 45 2? ETBS,T4 -23.43 ?3,2? 138,99 /13,37 28 31 24 1?38,? -lI.tS 33.66

90,DO NO 39 32 9593,TR -80,IT 39,16 |91,57 118.49 21 41 56 1523.8 -9.23 37.t!

90,0D 22 233R 9232.37 -18,83 3R,F4 192.DR Ill.40 23 I 31 1252.4 -8.54 IT. S4

IO0.QO 23 4N 44 1999,23 -80.1T 20.33 191.57 112.49 E4 16 E 998,2 -9,N5 338.46

ttO.QO 0 41 4R 1903.39 -23,43 4.IN 19g.g9 113.37 I 18 33 803,6 -I1.13 342.38

DIF'PERENTIAL CCRRECTION6 HID-COURSE EXECUTION AcCuRACY ORBIT DETERNINATION ACCURACY

TO_ 1.404£ TRA 3.848R TC3-Z.4338 8AU .?133 8ST 5285,4 8DR ZI|O.4 $93 1468,D 9T tDT. g 6R 39.2 66 IN?.8

ROE .67R9 RRA !,4974 RE3 -,SITS FAU .13851 RRT .9831RRF .9802 RTF .9618 CRT .g823 CR$ -.9669 ¢ST -.$978

FDE 4.8933 FRA14.$286FC3-9.2988 BSP 9317 $98 588T.8 R23 .8937 RI3 ,9834 LSA 176.6 N6A 13.8 88A 1.3

808 1.6534 8RA 3,9442 8C3 2.4888 FSP 3038 391 $682,! SG2 $38,2 THA 21.68 ILl 122.3 EL2 g,? ALF 26.6|
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE NAR 9 19T!

HELIOCENTRIC CONIC

R_ 94S.5| LAL -,gO

RP _15,19 LAP -,?S

RC tSl.St4 61 9,_9

PLAN[TO¢ENTRIC CONIC

C3 22,gD9 YH_ 4.TSG

LHCM AZMTM LNCH TIME

SO.0O tS 4 45

60.00 IS SO S?

TO,OO 19 SO SS

SO.DO " 21 5 41

gD.OO 22 _0 S

lOO.O0 23 48 33

riD,D0 O 93 sg

FLIGHT TIME 2Q4.00 ARRIVAL DATE NOV 29 1971

OlITANCE S42.404 EARTH TO MARS

LOL tGT,TY VL $2.24t SAL -G,G_ AZL GS.T9 HCA 2tT.?S SHA tTT.SO ECC .2gt4G IMC t,22D? Vt SO,gOt

LOP 25.$2 VP 22,31S GAP |,32 AZP 90,97 TAL 316.99 TAP 174.74 RCA 141,82 APO 213.39 V2 25.?49

GP -tS.DG ZAL 153.$2 ZAP Tt.lt (TS 1?3.03 2AS St2.GO ETE 186.12 ZAC 6S.65 [TC 2S?.G4 LVI lt.S$

DLA "S.22 RAL 322.28 RAO G64A.1 ¥[L 11.964 PTH G.gG VNP 3,?_1 DPA -40,91 RAP 27S,96 ECC t.$TTO

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TENS PO CST TIN INJ 2 LAT INJ 2 LONG

_D42.94 -32.ST 63,21 163.8T 126.74 16 35 25 2042.6 -16.04 75.83

2919.66 -27.62 86.02 18T.?S 120.60 19 39 36 19]9.? -13.27 65.33

2744.25 -23,09 T4.4g 190,45 115.90 20 39 21 1744.2 -10.69 5|.SS

2509.22 -19.79 58.25 192.0S 112.82 21 4T 30 1509.2 -8.78 36.29

2236.91 -18.56 38,TT 192.59 111.73 23 ? 22 1239.9 -S.O6 16.66

1993.TO -19.79 19.62 1S2.O5 112.82 24 21 36 983.T -8.?S 357.SS ,

ITSt.OT "23.06 3.41 190.45 115.90 t 23 59 791.t -ID.G9 341*9D

DIFFERENTIAL CORRECTIONS

TOE 1.4663 TRA S.S4Sl TCS-2,4656 6AQ ,TT2S

ROE *SSO9 RRA 1.4255 RCS ".4796 FAU .13579

FOE 4.64?S FR614.$781 FCS-5.1514 ESP 9655

BDE 1.?DO4 ERA 4.1037 BCS 2.5412 FSP 3002

NID-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5500.9 3DR 2054.1SGS 1_33.8 ST 112.0 SR 5T.6 SS 126.6

RRT .9611RRF .9772 RTF .9820 CRT .9786 CR5 -.9549 CGT -.9981

SG6 5671.9 R23 .0682 R13 .g955 LSA 178.0 MSA 14.D SEA 1,S

89! 5847.6 $92 533.8 THA 19.92 EL1 125.5 EL2" 1D.6 ALP 26.92

LAUNCH DATE MAR 9 1971 FLIGHT TIM( 266.0D ARRIVAL DATE NOV 30 !g71

HELIOCENTRIC CONIC

RL 148.52 LAL -.DO

RP 213.46 LAP ".71

R¢ I59.1?I GL T.SS

PLANETOCENTRIC CONIC

C3 25.205 VHL . 4.GtT

LNCH AZNTH LNCH TIME

50.00 16 6 22

60.00 IS 55 11

?O.OO 19 55 31

80.00 21 1i 12

90.00 22 SS 53

lOO.OO 23 54 4

110.00 O 58 55

DISTANCE 646.563 EARTH TO MARS

L_I,. 16T.77 VL 32.252 GAS,, -G.gO AZL 68.6T HCA 218.94 GHA 177.66 ECC .20241 INC 1.132T Vl $0.001

LOP 26.71 VP 22.281 GAP 1.11 AZP 90.88 TAL 316.66 TAP 175.60 RCA 141.70 APO 213.52 V2 25.714

GP -15.41 ZAL 154.01 ZAF 69.45 ET$ IT2.TS ZAE 111.04 ETE 165.4i ZAC 87.22 ETC 26T.52 LVI 11.25

OLA -G.TG RAIL 322.?Q RAO G944.2 VEL 11.gGG PTH 6.9T VHP 3.?ST DPA -4O.O? RAP 276.22 [CC t.5819

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3034.96 -32.$5 92.74 184.29 127.01 18 SG 5? 2035.0 -15.67 TS.4e

2910.43 -27.30 85.45 128.21 120.88 19 43 42 1910.4 -12.98 G4.GG

2733,04 -22.T5 ?s,?g 190.94 116,19 29 41 4 tT33,O -10.28 52,$6

2496.09 -19.44 57.43 19_.57 113.12 21 32 48 1496.1 "8.SS 35.S6

2222.90 -18,20 37,69 t93.tt 112,02 23 12 55 1222,9 "T,62 15,66

1970.59 "19.44 18.80 192.57 113.12 24 26 $5 g?O.S -8.35 359.92

1T?9,GG -22,75 2.T1 190,g4 119.19 1 26 33 779,9 -10.26 341,29

OIPPERENTIAL CCRRECTI_

TO[ 1.52@? TRA 4.0456 TC3-2.5520 8AU

RD( .EGOS RRA 1.3562

POE 4*7556 PR614*2045

BDE 1,7499 ERA 4.26?0

LAUNCH DATE NAR 9 1971

HEL|OCEN?RIC CON|C

RL /45,52 LAL -,DO

RP 213.7T LAP -.68

RC 141.545 GL E.94

PLANETO¢ENTRIC CONIC

C3 23.528 VHL 4.851

LNCH A2N?H LNCH TIME

50.00 iS 11 52

SO.O0 11 5g 15

?0.00 20 O 12

80.00 21 16 29

90.00 22 41 24

100.00 0 3 16

tlO.OO 1 ] 54

DIFPERENTIAL C_RECTIONS

TOE 1.592S TRA 4.2431TCS-2,iO2O |AU .129|

ROE .8415 RRA 1.2500 RC) -.4204 FAU .12957

FOE 4.7451PRAI4,0173 FCS-4,7786 BSP 10533

BOE 1.8014 ERA 4_4349 2C3 2.1335 FSP 2911

LAUNCH DATE MAR 9 19?1

HELIOCENTRIC CONIC '+

RL 148,$2 LAL -,DO LQL IGT,TT YL 32,2110 GAL

RP [14.De LAP ".64 LOP 29.08 VP 22.212 GAP

RC 143,999 GL G,37 SP -14,$? ZAL 154,T3 ZAF

NIO-COURSE EXECUTICN ACCURACY ONBIT DETERNINATION ACCURACY

.8039 GGT 3TSO,O $GR 1991,9 SG3 1604,3 ST 11G,3 8R 56.1SS 12S.2

RC3 -.4498 FAU .13304 RRT .9585 RRF .9737 RTF .982? CRT .9745 CRS -,9606 CST -.9984

FC3-4,9935 DSP 99ST SGB GOSS.G R23 .OG2T R13 ,DeSG LSA 179,4 MSA 14,3 SEA 1,3

8C$ 2.5914 FSP 2957 SG! 9033.3 802 531.1THA 18.32 ELI 128.6 EL2 11.4 ALF 25.$6

FLIGHT TIV_ 268.00 ARRIVAL DATE DEC 2 1971

DISTANCE 650.718

LOt. |67.?7 VL 32.259 GAL -6o98 AZL 88.95 PCA 220.15 SNA

LOP 27.90 VP 22.247 GAP .91 AIR 90.80 TAL 316.32 TAP

GP -14.69 ZAL 154.38 ZAP 67.83 ETS 172.44 ZAE 109.50 ETE

DLA "7.27 RAL 323.10 RAD 6644.4 VEL 11. 980 PTH 6.gs VHP 3.SIS DPA -39.55 RAP 2?S.SS

L-1 TIME |NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT

3026.29 -32.08 92.$4 184.74 127.23 19 2 20 2028.3 -15.35

2902.25 -27.01 84.95 198.69 121.13 19 47 37 1902.3 -12.53

2723.03 "22.45 75.17 191.45 116.44 20 45 35 1723.0 -9.91

2454.27 -19.13 59.70 193.10 113,37 21 57 52 1484.3 -7.96

22/0.26 -17.88 37.11 193.66 112.28 23 18 I4 1210.3 -7.22

1958.74 -19.13 18.07 193.10 113.37 O $5 55 958.? -7.96

1769.85 -22.45 2.09 19|,45 115.44 | 33 4 769.8 -g.g!

EARTH TO MARS

177.72 ECC .20342 INC 1.0496 Vl 30.001

17G.45 RCA 141.57 APO 213.S? V2 25.680

164.?? ZAC 87.75 ETC 267.42 LVI 10,94

MID-COURSE EXECUTION ACCURACY

GGT 5953.2 SSR !974.6 SGS 1575.1

RRT .$553 RRF .9G98 RTF ._.SS

SG2 $241.4 R2S .OT?7 RI3 ,9556

SGI 9218.8 SG2 530.4 THA 16.8?

ECC 1.3872

INJ 2 LONG

73.18

64.45

S1.84

34.89

]5.15

356.29

340.?S

ORBIT DETERMINATION ACCURACY

ST 120.9 5H S4,e 99 I23,S

CRT .S70_ CR8 -.9519 C91 +.9|94

LSA 181.0 NSA 14.7 SSA 1.$

ELl 152.1 EL2 12.1ALF 23.95

FLIGHT TIME 270,00 ARRIVAL OAT( DEC 4 19YI

DISTANC[ 6|4.568

"T,Ol AZL 8g,03 NCA 221,31 8HA

.70 AZP 90.?3 TAL 315.97 TAP

_,25 (TS 172,17 ZAE 10?,99 ET£

EARTH TO MARS

111,72 ECC .20449 INC .9703 Vt 30,001

177.29 RCA 141.45 APO 214.14 V2 29.945

184.19 ZAC SS,24 ETC 26?.33 LVI 10.65

PLANETOCENTRIC CONIC

C3 23.G?T VHL 4,SSG

LNCH AZMTN LNCH TIME

SO.OD 16 15 14

60.00 15 3 S

T0,DD 20 4 4D

80.00 21 21 29

go.o0 22 46 3g

1DO.D0 0 G IT

ltD.O0 1 S 3

OLA -?,T3 RAL 323,51 RAO 9644,S VEL tt,994 PTH G.92 VNP 3.848 OPA -$9,05 RAP 275,15 ECC 1,3930

L-! TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZNTM INJ T|ME PO CST TIN INJ 2 LAT INJ 2 LONG

3022,4T -31,84 92.00 tG5,21 127,43 19 3 36 2022,5 -IS,D6 ?2.st

2895,08 -2G.TG 84.51 189,2D 121,34 19 $1 23 1445.1 -12.22 94,09

2T14,13 -22,tG ?2,62 191,99 116.67 20 49 55 t714,1 -S.SS St.3G

2473.96 -IG.94 39.04 lg3.66 113.60 22 2 43 1473.? -T.Sl 34.30

2198,8T -1T,S8 36.4Q 194.22 112.$1 23 23 18 11g8.g -G.87 14.S0

1945.14 -IG.94 IT.41 193.66 113.SD 0 40 45 948.1 -?.51 355.S?

1720,95 "22,18 1.$4 lgl.gg 119.67 I 3? 24 761.D -9.55 340.2?

NID-COURGE EXECUTION ACCURACY ORBIT DETERMINATIC_i ACCURACY

SGT sIGg.1 $GR 1TDO.g 993 1539.4 ST 125.1SR $3.5 SS 122.4

RRT .9515 RRF .D654 RTF .g838 CRT .gGss CRS -.9524 CST -.9988

SGB 6423.G R23 .0727 R13 .9857 LEA 182.4 MSA 15.0 SEA 1.3

SG1 6401.9 SG2 530.8 THA 15.35 ELI 135.4 EL2 12.g AL_ 22.65

DIFPERENTIAL CCRRECTIONS

TDE 1.6558 TRA 4.4S83 TC3-2,6500 BAU .8552

RDE .8351 RRA 1.2262 R¢S -.3939 FAU .12655

FDE 4.6834 FRA13.6111 PC3-4.5996 RSP 10636

BOE 1.8535 ERA 4.6D46 GC3 2o6?g0 FSP 2554
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JPL TM 33-100 EARTH--MARS TRAJECTORIES EVIL. 4. 1971)

LAUNCH DATE MAm I IAYI

H[LIKtH?RI¢ CONIC

IL iAl.ll LAL -.H

RP l!4,31 LAP ",ID

RC |41,344 fA. |,1)

PLANETOCENTRI¢ CONIc

CI 14,113 VHL 4,11)

LNCH AZNTH LNCN TIP_

El.DO 18 tl El

80,DO Ii 6 51

?0,DO eO I 57

IGLOO 21 |l 17

ID,OO ee 51 41

tO0,OO O 13 4

110.00 1 12 IS

PLIIHT TIME |?|.DO ARRIVAL DATE IlC

OIITAN¢| ill,Ol4 EARTH TO NAIl

)l,lll iAL °7,16 AlL $),I0 HCA 21|,4R INA IYT,IR ECC ,|OilO INC ,Rill VS

i IITI

LOL |IT,T7 VL SO,DOS

L¢JP 30.el VP le,178 GAP .49 AZP SO.El TAt )||.RE TAP |71.11RCA 14t,EI Ye RS.IOI

GP -13,19 ZAL lS|.lO lAP t4,?2 [T$ |?|,14 lAD |OR,S1 EYE ll),il ZAC 88,78 LVI 10,35

OLA -$.17 RAL SES,9| RAD 1144.7 VEL ||.OtO PTH ?,OO VHP ),lie OPA -5R.57 RAP e74,71 E¢¢ I,Sltl

L-! TIN[ INJ LAT IRa LON6 |NJ RT A|C INJ AZNTfl IRa TIME PO CIT TIN INJ 2 LAT INJ e LONG

3017,|4 -It,iS iS.TO " IR|,T| |17,5R |e I 46 i01?,| -14,82 YI,II

_lOl,13 -16,54 64,1) Iel. 7} |el,Re IR 65 0 1186,I -11,14 13,77

l?Ol.e/ -21,94 72,14 163.54 ttl.86 eO 54 S l?OI.3 -9,1i SO,iS

• 414.e0 -13.58 55,46 164,24 I|3,RD _ 7 2| |464.2 -7,30 33°?7

2118.67 -17,3E 36,?? 194.01 t12.7! _3 E8 9 t186,7 -I,|5 13,9E

1938.67 -1R,56 13.83 194,84 |13,80 O 45 R) 936.7 -7.30 355.14

1753.10 -Z|.94 |,DR 16E,54 116,86 I 41 38 753.1 -9,39 339,ls

DIFFERENTIAL CCRRECTI_

TOE 1.7309 IRA 4,133E TC)-E,6983 BAU

ROE .Rill RRA 1.1GS4

FOE 4,11SO Pl_AS3,SIIR

DOE !.9010 eRA 4.777|

LAUNCH DATE MAR i |971

HELIOCENTIIC CONIC

RL 141,52 LAL -.00

RP E14,72 LAP -,57

RC 148.770 f_. 5,3E

PLANETO¢[NTRIC CONIC

C5 t4,155 VHL 4,9l|

LN(H AZNTH LNCH TIM_

5O,OO 18 81 35

IO,OO 19 IO 65

TO.DO 20 13 l

SO,DO 21 30 51

50.00 21 56 38

lOO,OO 0 17 55

110.00 ! IIeS

HID-COURIE EXECUTION ACCURACY OIelT DETERMINATION ACCURACY

.ALSO IGT I37R.3 8GR l?lR,E 3G3 1504,4 IT 181,3 Ifl 58,3 83 180,S

RE3 -,3675 VAU .18343 RRT .9470 RRF ,9605 RTF .384I CRT .9607 CRI -,9480 csT -,9990

FCS-4,4D?7 bRP 10995 8GB 6605,1 R23 .ORI4 Rt3 ,9857 LEA 153,9 H|A 15.4 8IA 1.3

eC3 8,?172 PIP 8800 6Gl 6563,5 iG8 |3E,9 THA 14.56 ELl i33.i EL2 13,5 ALF RI.45

FLIGHT TIM( 374.00 ARRIVAL DATE DEC I 1971

DIITANC£ 613,155 EARTH TO NAIl

LOl. IS?,?7 VL 32,270 GAL -?,83 AZL IS.el HCA 815,67 IRA 177.93 ECC ,20678 tHE ,8235 VI 3O, DDI

LOP 31,44 VP DE,S43 GAP ,88 AZP 90.60 TAL 31|,25 TAP 178,9R RCA 141,14 APO 314.73 V8 15,573

GP -13,43 ZAL 155,44 RAP 63,84 ET8 |71,72 ZAE ROB.OR [TE 113,17 ZAC 89.17 ETC 867.15 LVi tO,O)

DLA -8.50 RAL 384.31 RAD 1644,8 VEL IS.DE6 PTH ?.08 VHP 3.920 OPA -33.11

L-! TIN[ INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIME PQ CST TIN

3013,40 -3|,41 It,46 1RR,E3 127,73 19 11 4R 2013.4

eElS,SO -8Q,54 83,80 RiO,El 121,67 19 SO 29 SOe3,S

lieD,40 -et,78 71,78 193,1E 117,03 80 51 _ 1199,4

2455,8! -I8,35 54,95 194,63 . 113,98 28 II 47 1455,8

3179,59 -17.03 35.88 195.41 118.89 13 38 4? 1179,6

193D,28 -16.35 |8,31 194.83 113,98 O 41 49 t30.3

1?46.1l -8t,?8 ,t4 195,18 117,03 I 45 35 ?41.e

RAP e74.33 Ec¢ 1,4oil

INJ 8 LAT INJ e LONG

"!4,68 72.5|

"11,73 13,Sl

-g.o4 SO.S?

"T,O2 33.3O

-t.16 13.41

"?,De 354,57

-5.04 339,48

DIFFERENTIAL CCRRECTIOt_

TD£ l,TBIT TRA 4.i877 TC3-2.7303 BAU .9070

RDE *lIDS RRA 1,tOTS Re) -,3433 FAU ,lIOtl

?DE L 4.5611 iI_A|3.37E3 FC3-4,2174 lip 11389

IOE 1.9613 IRA 4.9530 BC3 e.75|8 FRP 8743

LAUNCH DATE MAR D |971

HELIOCENTRIC CONIC

RL 145,$2 LAL -,00

RP |IS,D4 LAP -.55

RC 131,e11 9L 4°53

PLANITOCENTRIC CONIC

Ci IS,DOE VHL |,DOt

LNCN AZHTH LNCH TIN[

50.OO 18 84 3S

50,00 15 13 S1

70,00 IO 15 57

50.00 81 IS 13

lO,O0 E3 1 8

100.00 O R8 1

I]O.OD IlO 15

MID-COURSE EXECUTION ACCURACY (_elT DETERMINATION ACCURACY

RGT 8583,4 8DR 1637.0 $G3 3468.3 ST 133,4 SR 51,1 38 119.4

RRT ,0416 IRF .9549 RTF ,9844 CAT .9551 CR6 -.9434 ¢8T -,9591

8GO 1784.t RE3 ,0643 RI3 .9357 LIA IO5.| MSA 15.7 llA 1.1

|G| 6768.9 558 535.9 TflA 13,87 _L| 148,1 ELE 14,1 ALF 80.3|

FLIGHT TIME 2?6.DO ARRIVAL DATE DEC tO 19?1

EARTH TO MAR5

the .7|51 Vl 30.001

OIITANC[ 617,R93

LOt. II7,77 YL 52,175 6AL *?,31 AZL 8|,_4 HCA !14.44 8HA 17R,OI EC¢ .IOlOO

LOP 31,11 VP RR,lO9 GAP .07 AZP 90.|4 TAL 314.88 TAP 179,71 RCA 140.99

9P -le. SI ZAL J53.?7 ZAP 6t,3D [T$ 111,53 ZA[ lOS.6) [TE |01,73 ZAC I9.lO

APO 815,04 V8 El,S35

ETC el?,!| LV! 5.73

OLA "l.i6 RAL )84,70 RAD 1645.0 VEL rE.D44 PTH ?.03 VHP 5,5R0 DPA "3?,67 RAP 17A.Ol EC¢ 1,41Ee

L-I TIN[ INJ LAY ZNJ LONG INJ RT ARC INJ AIHTH INJ TIME PO ¢8T TIM INJ 2 LAY INJ E LONG

30|O,OO -51,|8 61,81 Ill,T7 lIT,R4 19 14 4) lOtO,O -14.45 78,35

88?8.97 "_R.|3 03.53 liO,84 |81.80 80 t SO tl?I,O "11.54 I3._B

2053,44 -81.94 Tt,S6 193.71 tit,IT El I St |595,4 -6.08 SO,iS

R441.4E -IO,t4 54,49 |0|.4| |14,13 E8 16 E 1446,4 -5,70 3E,19

8|71,54 "tl.16 34,78 |96,03 113,04 E$ IT 14 1171.| -S,O0 1E,55

|OIl,SO -10,|4 IS.l| Si|,4S 114.13 O |4 4 92E,I -6,T8 $54,25

1740.26 "81,54 .87 |9).?! 117.17 t 40 80 740.3 -8,82 335.11

DIFFERENTIAL CONICCTIONI

TOE 1,0503 IRA i,OII) T¢|-|,TIlI |lU ,134!

ROE ,lilt RIA l.OlO2 tCI ",38ll rAU .IIT|O

FOE 4,4901PRAI).tIYI FC)-4,0415 ISP iIIEO

DDI !,0115 Ilk 5,18?D |C) 2,?370 PiP 2012

LAUNCH DATE NAN t llTI

NELIOCENTIIC CONIC

RL t41,12 LAL -.00

IP !11o|7 LAP ".50

RC 1IS.Ill &L 4,)?

PLANITOCENTR|¢ CONIC

C3 IS,|35 VHL |.0|)

LNCH AEMTH LNCN TIME

|0.00 II !? 18

IO.O0 15 17 I

I'O,O0 lO RO 41

10.00 !1 31 R4

ID.O0 13 | 13

laO.OD 0 tl It

tlDoDD I 14 4

N[D-COUR8[ EKECUTtoN ACCUIACY OQRIT DETERMINATION ACCUIACY

AGT 6771.A 8_ ||I$,$ 363 14|0,1 IT 13?,t |R |0.1 II ItY,I

RRY ,R$11RRF ,1415 RYF ,_547 CRT ,1505 CRI ",131| ClY -,llfl

8G8 15|7,4 R83 .0|57 R|$ ,I)S8 LEA 181.1 RIA 16,1 |EA 1,8

tGI 15)1,| 6G3 )31,$ TNA 18.ER ELI |4|,3 EL! 14,7 ALF 1P.34

FLIGHT TIME I?|,OD

OIR?ANCE ITI,481 EARTH TO MAR5

LOt. t17,?7 YL SI,EIt tAL -7.4E AZL 81,_| HCA |El.O| IRA t?l,lO E¢¢ .EDIE3 INC ,IAI4 V! SO.DOt

LOP )),75 VP |E.074 GAP ".|3 AZP )0,41 TAL )14,|D TAP tRD,|t RCA 140,)) APO Re|.)? V_ ||,456

IP -tt,I T |AL 156,10 ZAP _,41 [T8 1?1.RE ZAE IOE,R) ETE tiE,S| ZA¢ 9D,08 ET¢ Rl?,07 LV! 5.4)

OI.A -R,]I RAL _85,06 RAD Re4|,| VEL RE.DEE PTH ?,05 VHP 4.00| DRA -3?,IS RAP R?3.?|

L-! TIME INJ LAT INJ LONG INJ RT A|C INJ AZMTH |NJ TIME PO CET TIN INJ ! LAT

1007,31 -31,E1 RI,tO 187.33 127,93 tl 17 56 I00T,| -14,32

tlTI,tl -86,0| 15,3t 19t,43 tEl.RE 80 | 4 tiT5,1 -It,|8

8Ree.3s -1t,33 71.0| 194.38 1t7.89 Rt 5 30 t683.4 -5.63

2441,93 -t?,DI |4.10 S66.07 tl4.EI E8 20 _ 1441.D -I.|T

filM.41 -14.18 34,E9 leR.17 It3,16 83 41 29 llI4,5 -5,75

till.41 -17,91 15,47 Ill.D? ll4,1i 0 |8 8 916,| -6,$7

1?33.1? -21.31 351,98 !14.32 t!?,25 I |e |_ 735.2 -8.65

DIFFERENYIAL ¢CRRICTION8

TD! 1.91I! TRA |.1114 T¢3-2,?171 RAU .DIOI

ROE .8121RRA ,55?4 R¢3 -.Ill5 FAU ,1t3|0

PD[ 4.4315 FRAIl.594? FC3"5.8483 RRP 11gs8

BD[ t,0831 IRA |.50?0 6C| 1.8139 F8P 161D

HIO-COUR3[ EXECUTION AcCuRACY

IGT 6671.D 8DR t5DI.D 563 1393.1

RRT ,lEg2 RRF ,1416 RTF ,514?

SGB ?130.7 R23 .0569 R13 .95|7

861 7110,0 368 543,8 THA 11,35

ARRIVAL DATE DEC !8 !171

[CC 1,4108

INJ | LONG

?2.83

53.09

45.5?

3E.|3

11.55

3|3,90

335,85

C_DIT DETERMINATION ACCURACY

ST 141.1 |R 45.1 85 111.D

CRT ,944t ORS -.6335 CST -.9694

LSA 188.S NSA ]6.5 55A 1.8

ELI 148.T ELI 1|,3 ALF 15.41
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LA_¢_ _AIE uAI • tSYt _LI6_? T|V4[ =¢O.0O ARRIVAL DATE DEC 14 ItTl

N(L2OCENTRIC CCN|C 0|ITANC[ 17S.S47 [ARTN TO NARS

RL 148,$t LAL *.OO LQL IS?.7? VL 3_,997 GAL "?,S| AZL 89.37 NCA Z|?,|$ INA t78.11 [C¢ ,tlOll INC ,I267 Y! }0.00!

RP !19,79 LAP -,4i LOP 34.95 VP 82,039 &AP *,34 AZP 00,43 TAL $14,|| TAP lOl,Z9 RCA 140o16 APO _tS.?2 V2 25.491

N¢ 199.143 GL _.94 GP "12.17 ZAL 15S.42 ZAP n.O? ITS 171,_1 ZA_ 100.68 IT[ 281.99 ZA¢ 90,4| [TC 267.03 LY/ 9,14

PLAN[TOC[NTNIC CONIC

¢3 26,Q92 VNL 5.100 OLA "9,i4 RAL 32S,49 RAO 61PtS.4 V¢L t|.092 @TH Y.O6 VHP 4.046 OPA -36o65 RAP 2Y3.94 (CC t.4EOt

LNCH AZMTH LNCN TIN! L-I TIME |NJ LAT

SO.00 18 30 16 300S.28 -31.12

60.00 lg 20 18 2972.19 -25.94

YO,O0 20 24 19 2684.07 -21.25

60.QQ 29 43 24 2431.44 "t?.Sl

90.00 23 9 33 2158.36 -16.$!

100.00 0 30 12 1910.92 "17.81

110.00 I Z? 40 1730,89 -21.25

D|Irlr[R(NYIAL CORRECTION6

TO[ _.g646 TRA 5.4040 T¢3"2.6256 6AU .ggTs

ROE .8089 RRA .9460 RC3 ".2803 FAU .|1022

FOE 4.3611FRAIA.6470 FC3"3.6683 B8P |2253

80[ 2.1431BR4 5.4861BC3 2.8396 FSP 2541

INJ LONG |NJ RT ASC INJ AZNTH INJ T|N[ PO CST T/N ;NJ 2 LAY INJ 2 LONG

20.98 16?.90 128,00 19 20 21 2003.3 -14.23 Y2.S4

83.12 192.03 122.00 20 8 11 1972.2 -11.25 62.94

70.?9 194.94 117.39 21 9 2 1694.1 -8,4? 49.75

53.76 196.71 114.37 22 24 0 1436.4 -6.38 32.22

33.92 197.31 113.29 23 45 34 1139.4 -s.3g 12.21

15.13 lg6.71 114.37 I 2 2 910.9 -6.38 333.59

359.?0 194.94 117.39 1 36 31 730,9 -8.47 338.66

MID-COURSE EXECUTION ACCURACY CI_8!T D£TERNINAT!ON ACCURACY

6G? 71S5.2 SGR 1438.6 S_3 1354.2 &T 144.6 8fl 48.2 66 114.2

RRT .9218 RRF .9338 RTF .9848 CRT .9392 CR3 -.9282 CST -.9994

8GB ?298.3 R23 .0534 R13 ,9857 LSA !89,9 HSA 16.6 3SA 1.2

861 7277.? 362 548,4 THA 20.56 ELI 151.8 EL2 1S.8 ALP 17.56
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES ,(VOL: 4, 19718

LAUMCH DATE mIR SO II?l PLIGHT ?IN| !14.00 ARRIVAL PATE AU0 J! Jt71

I1.$1 AlP ll.05 TAL 511.4? TAF |t7,40 RCA 141;t3 APO 141.34

SP 11.15 IAL 141.47 lAP 115.35 ETI lie,TO |AE 11t.37 ET[ 111.11 ZAC 113.41 ETC 1T4,44

D187AK[ 4|1,1|t [ARTM 70 NAIl

"?,it AlL 94.31 MCA 154.15 IHA 115,14 ECC ,1745! INC 4,)Slf VI tl.81i

Vi El,415

LVI *it,IS

N[LIOC¢NTR|¢ C(N|¢

RL 148,89 LAL -,OO L0L tU.?? VL 3_,281 GAL

RP 80?,DO LAP "1,84 LOP 323,?$ VP 24,|40 GAff

HC 57.030 _. -83.40

PLANETO¢tNTR|¢ ¢ON|C

C$ 39,530 VNL |,tO? OLA -$?,_G HAL _9,1G HAD G850,5 V[L |8,625 PTH 7,48 VMP 7,778 DPA *|0,07 RAP |Or,O| ECC t,GIOI

LNCH AZRTH LHCH TIN| L-| T|NE |NJ |AT |NJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CIT TIN |NJ t LAT |HJ 8 LONG

50.OO 8! ! 5 8490.13 "i,94 IS.03 200.|9 85?,19 tt 46 51 8410,! tt,45 50.84

IO.O0 83 4 tt tt?].tO 3,85 47.80 tED*50 t30.81 t3 40 tS 1875.8 t0.89 El.St

04,50 | It 44 3113,65 |5,02 2i,54 2|1,_? |84,62 I 42 |8 185,O 2?,88 4,O4

14,SO | St 44 $8t3,65 $5,08 86.54 tOG,3? 1E4.12 | 42 18 113,6 87,18 4,64

14.80 | It 44 |8|3.85 15.02 28,54 2|1.37 |84.82 I 42 58 1|3.i 27.82 4.$4

Q4.SD t 18 44 888],15 t5,Ol 8G.54 8|9,5T 184.62 | 4E 58 it3;l 87.82 4.84

04.50 I |£ 44 tG|3.&S |5,08 28.54 210.57 |24.8Z | 42 51 8|3.8 27.88 4.44

OIFFEHEN?|AL C_RtCTIC_I

TCd[-t,30?$ ?HA-?,DR4| TC3 -,08O9 |AU ,|427

M•E -,St?? RRA -,5485 HC3 ,2546 FAU ,05881

P•E 1.8750 lIRA 3.4095 FC3-|.ISRS BGP 4835

t•E 1,4061 liRA 2.1]55 8C3 .GTQO FOP 575

LAUNCH •ATE NAR 2• 1871

H[L|OCENTHIC CON|¢

HL 148.58 LAL -.00

RP _06,97 LAP -1,84

HC 57.440 GL -Z4,85

PLAN[TOCENTR|C CC_/|C

C3 38.865 VHL G.854

LATCH AZHTH LNCN 7]88

50,OO 21 !• 31

6O.•O 23 31 8

Q2,S• S • 30

82.80 | • 30

Q2.80 1 6 30

EZ.60 1 4 30

42,60 1 • 30

H|O*¢OUR!E EXECUTICN ACCURACY _I|T DETERMINATION ACCURACY

RGT 8152,6 $6R 047,0 883 374,1 IT 09,$ tR 85,4 8i 55,4

RRT ,8940 RRF -,944| RTF -,8|20 CRT ,9872 CR8 .81i? CGT .8i78

8GO 2784.5 R85 -.8522 R|3 -,R88_ LGA 9|.5 MGA 18,8 88A .8

881 8760,8 882 364.8 THA |1.82 EL: ?5.8 EL8 3.8 ALF 19.15

FLIIHT TIN( |86.00 ARRIVAL DATE AUG 23 |8TI

D|GTANCE 443,185 EARTH TO HARD

LQL tSG.TT VL 33.282 GAL -7,68 AZL 94,56 HCA 156,19 SMA 194,30 ECC ,21894 INC 4,5156 Vt 28,9t4

LOP 385.03 VP 24.483 GAP |5.18 AZP 85.t2 TAL 582.50 TAP |18.69 RCA 142.05 APO 846.56 V8 tO.418

GP 18.54 EAL 14|,79 ZAP 154,02 ETS |5_.29 ZAE 159.08 ETE 124,18 ZAC |14,87 ETC 874.5Z LVI -_4.74

DLA -38.57 RAL 330.78 HAD e650.3 VEL 18.591 PTH ?.46 VHP 7.581 OPA -9.18 RAP 508.08 ECC 1.638i

L-| T|ME |NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTN |NJ T|ME PO ¢3T T|N |NJ 8 LAT |NJ 8 LONG

2488.06 -5.00 64.39 208.18 13?,38 81 59 23 1452,1 13.34 48.S4

tOl?.GZ 8.55 43.58 _13,11 129,85 24 8 6 |097.8 Jl.87 84.57

|838,94 15.61 28.89 _20.85 125,74 I 37 ? 838.g 88.79 7,10

1834.84 f5.8! 88.88 220.25 125.73 I 37 ? 831,8 28.79 ?.lg

1838,84 15,61 28,89 220.25 185,73 I 37 ? 836.9 Z8.79 ?.tO

1838.14 15.8! 28.89 220.25 J25.?3 ! 37 ? 836,9 28,79 ?.lD

163t.94 15.8! 28.89 _80,25 185.73 t 37 ? 836,9 28.79 ?,tO

oIirlrEREN?IAL CCRREC?!Ct_

TD[-3,5381 TRA-t.OIOt TC3 -,0878 BAU ,!500

RDE -.5318 RRA -.GOD| RC3 ,2750 FAU ,05437

FOE 1.3S69 FRA 3,lORD FC5-|.2111 D8P 4957

80[ !,4399 ERA 2,1056 8C3 .8888 FOP 608

LAUNCN DATE NAN tO 187|

HELIOCENTRIC CONIC

NL 148.55 LAL -.DO

RP Z08,80 LAP -I.84

R¢ 57,830 GL °£8,3|

PLAN[TOCENTRIC CONIC

C3 38.363 VHL t.!94

LNCH AZNTH LNCH TIME

50,10 2| 34 4

00.00 0 18 35

80.82 ! 0 40

8o.e8 1 O 40

40.62 ! 0 48

80.88 t O 45

10,1t t O 40

NIO-CCUR8[ £XECUTiON ACCURACY _R81T DET[RNINAT|ON ACCURACY

8iT 2874,S SGR 984,8 383 384.3 GT 71,0 RR 8i.I 88 5?,S

RRT ,9042 RRF -,851R RTF -,8134 CRT ,8931 ¢R8 ,9315 CIT ,8889

3GB 8829,? R25 ".8687 R15 -,985_ LSA 94.4 MSA 18.? 8SA .8

381 2804,8 $88 374.5 THA |7,70 EL! ?5.8 EL8 2.8 ALP 80.45

FLIGHT TIN( 188.00 ARRIVAL DATE AUG 25 18?t

D|GTANCE 441,?97 EARTH TO NARD

LCA. |SO.T? VL 33.!98 GAL -?,5| AZL 84,?8 HCA 157.45 8NA |13,08 ECC ,88584 INC 4.7935 VI 88.884

LOP 5Hi,t8 VP 84,402 GAP 14,74 AZP 85,57 TAL 588,54 TAP 111,99 RCA |48,16 APO 843.9S V8 86,489

GP 15,52 ZAL !4|,08 ZAP |58.81 [T8 15!,79 ZAE 158.88 ETE lEt,St ZAC 115,84 ETC t?4.60 LYE -25,?1

OLA -58,18 HAL 551.88 HAD 8850.1VEL 12.579 PTH ?.44 VHP ?.4DO DPA -8,1T RAP 501.gT ECC I.$514

L*|TINE |NJ bAT INJ LONG INJ RT ABC INJ AZNTH INJ TINE PO ¢8T TIN INJ 8 LAT |NJ 8 LONG

_413.73 -2.88 12,82 204.10 157.5! t8 14 14 1409,7 15.41 48,R4

!D_.!O t!.51 57.75 8iT.TO lte.8s 0 5! 35 978,5 88.50 17.47

!880,£8 !0,20 31.3D 821.35 128.95 t 5! 48 860.3 88.?S 9,85

1660,88 16,20 51,30 881,53 186,95 t 51 48 880,5 89,T9 8,09

f880,28 !8,20 3|.30 821.33 180,85 ! 3! 48 860,5 8e.79 8.85

1880.58 10.50 51.30 581.55 158,85 t 35 48 060.5 89.7R 9,85

!880,28 |8,20 5!,50 .82!,55 t28,15 ! 5| 40 060,3 89,79 1.88

DIFFERENT !AL CORRECTION8

TD[-1,3808 TRA-1,88|O T¢3 ".0808 OAU ,158!

ROt "*5518 IRA -.8515 RC3 .|175 FAU DO§lOG

FOE 1,4415 FRA 3.iRTI'FCS-|.EiAt lip 5081

808 1,4748 IRA 2,070_ 1C_ ,SDIS FIP i44

LAUNCH DATE HAR 10 tRTt

HELIOCENTRIC CONIC

RL 148,55 LAL ",00

lP 80_,80 LAP "!,43

8C 58,488 GL "t?.$|

PLANETOCtNTR|C CON!C

¢3 $8.048 VHL 6,161

LNCN AZNTH LNCH TEN(

SO.OO 81 58 84

58,5? 0 55 48

58,5? O 33 4_

58.S? O 85 48

SO,ST • S5 4_

58.ST O 85 48

58,5? 0 S5 4_

DIFFERENTIAL C_R[CTION8

TDE-$,4Q_8 7RA-1.8005 T¢3 -,0704 DAD .1878

RD[ -.5784 RRA -,?8!1 Re3 ,3220 FAU ,05781

FDE 1,5507 FlqA 3.6?96 PC3-|.3_27 81P 5088

80[ 1.5171 lIRA 2.0387 DC3 .329G F_P 8?9

NiO-COUt|[ EXECUTION ACCURACY ORBIT O[T[RHINATION ACCURACY

lit 8t0|,4 |DR |0_2,? 565 4!4,l IT ?t,$ 4R t|,! |1 i$,1

RRT .884| RRF ",1151 RTF ",_,5R CRT ,OTTO CN| ,044T COT ._680

RGI 8870.0 ReD ",tTTt R|3 ".|81| LIA lY,l MIA tt,I IRA .7

lit 8843,8 llt '507,4 THA |I.4D EL? 77.8 EL| t.O ALF It,iS

FLIGHT TIK 170,0D ARRIVAL DATE AUG l? 1lYE

DISTANCE 450.454 EARTH TO HARS

LOL 888.77 VL 5).D14 GAL *7.43 AZL t$.DS HCA 158.78 8HA 8t|,90 ECC ,25488 IN¢ S,0494 Vl |8,|14

LOP 58?,|8 VP _4.324 tAP |4,38 AZP 8J,21 TAL 528,5? YAP 121.21 RCA 142,27 APO 841,53 V2 88,A?1

GP 14,18 ZAL !40.85 ZAP 858.18 ETt |Sl,t8 ZA[ 157.91 [T[ |tG,l| |AC 118.35 [T¢ t?4,8t LVl -28.?8

OLA °4|.85 RAL 352,?t RAD 8R50,0 VEL 82.887 PTH 7,44 VHP 7,250 DPA -?.07 RAP 30!.88

L-| T!NE [NJ LAT |NJ LONG |NJ RT A8C |NJ AZNTH |NJ T|N( PO ¢8T T!N |NJ 2 LAT

83i|.81 **S| IO,G5 216,54 157,57 82 51 48 |382,t !?.6g

8885.80 18.?? 33,?7 822.6_ 128,89 I 27 G 883.0 30.88

1885.00 |8.?7 35,7? 828.68 188,29 1 8? 6 883.8 30.88

18GS.BD 18.?? 33,?? 822.t2 188,8g I 8? 8 883.8 30,88

1883,8D IG.77 33.7? 222,68 128,88 I 2? 8 883.3 30.88

8885,80 t8,?? 53,?? 222,68 128,29 ! 2? 6 885.8 30,88

1885.80 18.7? 53,?? 222*62 128,29 I 2? 6 863,8 50.88

MID-COURSE EXECUT|ON ACCURACY

$GT 2687.7 SGR 1114,8 8_5 435.3

RRT .9217 RRF -.9749 RTF -.8|?5

$GB 2gDg.6 R23 -.283J R|3 -,934|

3G1 2881,6 SG2 403,1 THA 81.36

ECC t.s21t

|NJ 8 LONG

44,48

18.50

82.50

1_,30

18.30

18.50

12,30

ORB|T DET[RHINATION ACCURACY

3T 74,1 8R 30.0 88 88.0

CRT .9892 CR$ .gs85 _GT .9154

LGA tDO.3 NSA 13.1 38A .?

ELI 7g.g EL2 1.1 ALF 82,05
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS NAR 10 1971

HELIOCENTRIC CONIC

RL 148.55 LAL -,DO

RP 208.90 LAP "1,82

RC 59.137 6L -29,56

PLANETOCENTRIC CONIC

C3 37.826 VHL 6.158

LNCN AZNTH LNCH TINE_

50.00 12 14 4T

98.43 O Sl 18

59.43 O 51 18

56.43 D 51 18

56.43 O 51 18

56.43 D 51 18

58.45 O 51 18

FLIGHT TIMt 172,00 ARRIVAL DATE AUG 99 1971

DISTANCE 454.149 EARTH TO NAR8

33,034 GAL "T.3! AZL 95.34 HCA 159.95 8NA 190,92 ECC .25386 INC 5,3361 Vl 29.994

APO 239.28 V2 25,482

ETC 274.7S LVI -27.93

LOL 1D9.?T Vb

LOP 328.83 YP 24.249 GAP 13.9_ AZP 84.98 TAL 322.61 TAP 122.59 RCA 142.38

GP 15.86 2AL 139.18 ZAP 149,52 2T3 150.59 ZA2 IST.IT 2T2 116.87 ZAC t17.55

DLA -42,90 RAL 333.8? RAD |Q49,9 VEL 12.582 PTH T.43 VHP ?.074 DPA -5.84 RAP 301.68 ECC 1,6942

L'! TINE IHJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ T|NE PO CDT TIN INJ 2 LAT ZNJ 2 LONG

2308.52 2.21 38,39 209.88 137,54 22 $3 16 1308.5 20.2f 41.93

1907.73 17,32 36.32 224.17 129.77 1 23 6 gOT. 7 31.$7 15.09

1907.73 17.32 36.32 224.17 129.?T 1 23 6 907.7 31.87 13.09

1907.73 t?.32 31.32 224.1? 129.77 1 23 6 907.? 31.87 15.09

1907.73 17.32 38,32 224.17 129.77 1 23 6 907.7 31.87 15.09

1907.73 17.32 36.32 224.17 129.?7 I 23 6 907.? 31.87 15.09

1907.73 1T.32 36.32 224.t? |29.77 l 23 6 907.7 31.87 15.09

DIFFERENTIAL CCRRECTION8

TOE-t.4500 TRA-t.83g4 TC8 -.0879 BAD ,tTSS

ROE -.9162 RRA -.7913 RC3 .3473 FAU .OS928

FOE t.6700 I_RA 3.7510 FC3-1.3526 BSP 5200

BDE 1.5755 BRA 2.0025 DC3 .3539 FSP ?16

NID'COUR3E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8ST 2595,7 8DR 1232.5 $83 4$$+8 ST ?GoO DR 32.4 88 64.5

RRT ,9266 RRF -.9811 RTF -.giRD CRT .9998 CR3 .9866 CST .9649

8GB 2964,1 R23 -.2887 R13 -,g380 LSA 103.9 NSA 13.4 88A .6

881 2933.3 SO2 426.9 THA 23.48 EL1 82.6 EL2 .? ALF 23.08

LAUNCH GATE NAR 10 lg71 FLIGHT TII_ 174.00 ARRIVAL DATE AUG 31 1971

HELIOCENTRIC CONIC

RL 148.35 LAL -.O0

RP 206.75 LAP -1.82

RC 59,850 GL -31.94

PLANETOCENTRIC CONIC

C3 38,044 VHL 6.168

LNCH AZHTH LNCH TIHE

50.00 22 43 21

54.18 O 47 41

54.18 0 47 41

54.t8 0 47 41

54.18 O 47 41

54.18 0 47 41

54.18 0 47 41

DISTANCE 457.882 EARTH TO MARS

LOL tSD.?T VL 39.g76 GAL -7.|9 AZL 95,66 HCA 161.24 SNA 166.80 (CC .24935 INC 5.6599 vt 29,994

LOP 330.10 vP 24.t78 GAP 13.52 AZP 84.64 TAL 322.65 TAP 123.90 RCA 142.48 APO 237.13 v2 26.487

GP 17,25 ZAL 138.04 ZAP 147,81ET3 149.89 ZAE 156.15 ETE 114,85 ZAC 118.93 ETC 274,83 LVl -2t).25

OLA -44,43 RAL 335,2! RAD 5650.0 VEL 12.$67 PTH 7.44 VHP 6.932 DPA -4.48 RAP 301.43 ECC 1.6261

L-| TIME INJ LET 1NJ LONG ]NJ RT A$C INJ AZNTH ]NJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

2242.89 5.50 $5.63 213.79 137.33 23 20 44 1242,9 23.34 38.71

1932.34 17.83 38,99 226.04 131.40 1 19 53 932.3 32.93 18.06

1932.34 17.83 38.99 226.04 131.40 1 19 53 932.3 32.93 18.06

1932.34 17.83 38.99 226.04 131.40 1 19 53 932.3 32.93 18.06

1932.34 17.83 38.99 226.04 131,40 1 19 53 932.3 32.93 16.06

lg32.34 1T,83 38.99 226.04 131.40 I 19 53 932.3 32.93 18.06

1932.34 17.83 38.99 226.04 131.40 1 19 53 932.3 32.93 18.06

DIFFERENTIAL CORRECTION8 HID-COURSE EXECUTION ACCURACY

TDE-1.5023 TRA-I.?6?8 TC3 -.0608 BAU .1933 SGT 289t.0 SGR 1367.3 383 474.9

ROE -.6669 RRA -.886g RC3 .3752 FAU .06091 RRT .9303 RRF -.985g RTF -.9188

FOE 1.8060 FRA 3.8026 FC5-1.3861DSP 5289 SOB 3018.5 R23 -.2891Rt3 -.9426

ROE 1.6436 8RA 1.9889 6C3 .3901FSP 749 9G1 2984.4 882 452.3 THA 25,94

hAUNCH OATS MAR 10 1971 FLIGHT TIME 178.00

NELIOCENTRIC CONIC DI8TANCE 461.649

NL 148.58 LAL -.DO LOL 168.77 VL 32.923 GAL -7.09 AZL 96.03 HCA 162.51SHA

RP 206.?2 LAP -1.81 LOP 331.37 VP 24.110 GAP 13.13 AZP 84.25 TAL 322.?0 TAP

RC 60.633 GL -35.80 GP 18,82 ZAL 136.77 ZAP 145.98 ET$ 149.13 ZAE 154.90 ETE

PLANETO¢[NTRIC CONIC

C3 38.445 VHL 6.200 DLA -46,20 RAL 336.75 RAD 6650.1VEL 12.583 PTH 7,45 VHP

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZNTH INJ TIME

50.00 23 24 16 2152.00 10.03 51.79 219.79 136.76 24 0 8

51.81 D 45 1 1957.88 18.28 41.7g 228.27 133.20 I 17 39

51.81 D 43 1 1957.88 18.28 41.79 228.27 133.20 1 17 39

31.81 o 45 1 1937.8$ 15.28 41.79 228.27 133.20 I l? 39

51.8! O 45 1 195?.88 18.28 41.79 229.2T 133.20 I IT 39

51.81 D 45 1 1957.88 18.28 41.79 228.27 133.20 ! 17 39

5/.81 0 45 1 1957.88 19.28 41.79 228.27 133.20 I 17 39

01FFCR(NT IAL CORRECTION8 HID-COURSE EXECUTION ACCURACY

TD£-1.5646 TRA-1.8884 TO3 -.032R BAU .2098 SOT 2978.8 3GR !$22.4 803 492.5

flOE -.?344 RRA -.9490 tiC3 .4D4O FAU °96248 RRT .9328 RRF ".9895 RTF -._.93

FOE 1.9642 FRA 3.83D? FC3-1.4059 _DF 3379 3G_ 3081.9 R23 ".2651 R13 -.9476

802 1.7284 8RA 1.9368 623 .4082 FSP 780 381 3042.9 _82 482.9 THA 28.72

LAUNCH DATE NAR IO 16T1 FLIGHT TIN[ 178.00

HELIOCENTRIC CONIC DISTANCE 463,445

RL 148.55 LAL -.DO LOt. IDD.?T VL 32.87S GAL -6.98 AZL 96.45 HCA 163.77 SNA 107.93 ECC .24105

RP 206.?0 LAP -1.80 LOP 332,64 VP 24,044 GA2 12.T4 kip 83.80 TAL 322,74 TAP 126.51 RCA 142.67

RC 91.483 GL -35.0D GP 20.61 2AL 135.32 2AP 143.96 ST3 IA8.32 ZAE 153.39 ETE 111.53 2AC 122.28

PLANETOCENTRIC CONIC

C3 39.192 VHL 6.260 DLA -46,10 RAL 339.35 RAD 6650.4 VEL 12.612 PTH ?.47 VHP 6.?02 DFA -1.21

LNCN A2_TH LNCH TIN[ L-I TIME

49.32 O 43 35 1984.72

49.32 O 43 33 1984.72

49.32 O 43 33 1984.72

49,32 0 43 33 1984.72

49.32 0 43 33 1994.72

49.32 D 43 33 1984.72

49.32 O 43 33 1984.72

DIFFERENTIAL CORR2CTION8

TOE'1.6405 TRA'l.5992

ROE -.8268 RRA-I.O3?9

FOE 2.1520 FRA 3,8268

BDE 1.8571 ERA 1.9065

INJ LAT

18.64

18,64

18.64

18.64

18.64

18.64

18.64

TC3 -.0442 BAU .22g4

RC3 .4356 FAU .0838@

FC3-1.4110 BSP 5481

BC3 .4378 FSP 807

INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIN

44.73 230.95 135.18 1 16 37 984,7

44.73 230.95 135.15 I 16 31 984.?

44.73 230.95 135.18 1 16 37 984.7

44.73 230.95 135.18 ! 18 37 984.7

44.73 230.95 155.18 I 16 37 984.7

44.73 230.95 135.18 I 16 37 984,?

44.73 230.95 135.18 1 16 37 984.?

ORBIT DETERMINATION ACCURACY

ST 77,8 8R 35.3 $8 67.1

CRT .9989 CR8 .9750 CST .9648

L3A 10?.8 NSA 13.7 SSA .6

ELI 85.4 2L2 1.5 ALF 24.37

ARRIVAL DATE 8EP 2 t9T1

EARTH TO NARS

188.86 ECC .24508 IN_C 6.0288 Vt 29.994

125.20 RCA 142,57 APO 235.15 V2 26.491

113.09 ZAC 120.30 2TC 274.90 LVI -30.69

6.80? OPA "2.94 RAP 301.08 ECC 1.6327

PO CST TIN ]NJ 2 LAT INJ 2 LONG

1182.0 27.45 33.91

957.9 33.98 21.23

93T,9 33.99 21.23

957.9 33.98 21.23

957.9 33.98 21.23

957.9 33.98 21.23

95?.g 33.98 21.23

ORBIT 9ET2RNINATION ACCURACY

ST 79.8 DR 3_.9 $S 89.9

CRT .9971 CR8 ,9018 CST .9650

LSA 112.1HSA 14.fl 8SA .S

ELI 88.7 EL2 2.7 ALF 25.93

ARRIVAL DATE 8EP 4 1971

[ARTN TO MARG

INC 8,4534 VI 29.994

APO 233,29 V2 26.494

2TC 2?4,98 LVi -32.30

RAP 300,64 ECC 1.6450

INJ 2 LAT INJ 2 LONG

38,01 24.83

35.01 24.65

35.01 24.63

35,01 24.65

35.01 24.63

35,01 24.68

38.01 24.68

ORDIT DETERNINATION ACCURACY

ST 82.0 SR 43.4 88 73.0

CRT .9947 CRS .9_71C8T .9638

L8A I17,2 MSA 14,3 8SA .5

2L1 92,? EL2 3.9 ALF 2?.86

NID-COURS2 EXECUTION ACCURACY

8GT 2657.1 SGR I700.8 SG3 50?.5

RRT .9344 NRF -,9922 RTF -.9196

SGB 3154.8 R23 -.276? R13 -.9531

381 3t12.1 $82 51T.2 THA 31,97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAt 10 tl?t FLI0MT TIME t20,O0

HELtAXENTtlC CONIC O|DTANC[ SS0.tD8

RL 148.5S LAb ".00 LOL tOO.T7 VL 18.100 GAL "S,99 AZL et,t| MCA tOO.St

RP tOG,16 LAP -|.4| LOP 3SOotl VP 13,070 GAP O,21 AZP 07.68 TAb StEJD8

R¢ 91,$3? GL 45,?? GP -4t,St ZAL tie,D3 ZAP tOT,St [TS lOS,2? ZA[ t&S,tS

FLANETO¢ENTRIC CQ_tC

C3 3?.127 VNL $.093 OLA 29.$8 RAL 30i.?? DAD O649.? ¥EL tt.S3t PTH ?,At

L k_H AZHTH LHCN ?|HE L-| TINt tNJ LAT tNJ LONG |NJ RT ADC INJ AZMTH

50.00 14 44 31 3899,03 "4S.40 16S,82 210.|6 ?3.91

lO,O0 14 4! 41 390t.97 -36.S5 162.87 207,23 ?t.60

?0.00 14 36 6 3923,08 -2?,54 tDO.4t 203,44 DO.DO

DO,DO 14 13 52 3993.11 -IT.O? tOO,90 198.65 6S.12

01.67 13 42 11 4004.6? -tO.DO tDS.t8 196.41 63.23

tOO.DO 16 S$ 44 34l?,59 -t?.O? 122.2? 198.65 65,12

1|0.00 19 35 32 8960,90 "27.S4 89,32 203.44 68.95

ARRIVAL DATE OCT li ti?t

EARTM TO NARD

IRA tTD,il [¢C .tO?St INC ?,80SS V| It,DO4

TAP tS2,5S RCA I43,38 APO 213.D| V2 26,3_3

ST[ 230,?0 ZA¢ DO.it [TC 272.01LVI 24.51

VNP 5,_32 OPA -43.64 flAP 306.44 ECC t.illO

INJ TIRE PO CIT TIN lNJ 2 LAT IHJ 2 LONG

tS 49 30 2899.0 -46,DO t30.?R

15 46 48 2gOD,S -40,27 t3z.4G

15 41 29 2923.t -33.62 133.39

tS 20 21 2993,1 "25,63 13D,94

14 SO 25 3094,? -22,§4 143.32

t? 54 32 246?,6 -25.85 D6,30

20 25 2 1969.9 -53,62 62.31

DIFFERENTIAL CCRRECTIONI MID'COURSE EXECUTION AccuRAcY

TDE ,4915 TRA -,4|SO TC3 -,ADD| DAU ,5422 SGT 852,1 D_ 4092,8 $G3 704,0

ROE 2,2501 RflA 4.0349 RC3 -.gOlD FAU .09065 RRT ".06D4 RRF .999D RTF -,049D

fIDE 3.9360 _'R4 ?,EDSD FC3-2. tt3? 88P 8535 SOB SOOS.O RtS ",0225 RI5 .ogsi

DOE 2.3110 BRA 4,0562 BC3 1.0925 FOP 1336 SOt 4993.2 DG2 850.0 THA 90.70

LAUNCH DATE NAR 10 IO?I FLIGHT TIH_ 222.00

HELI_EHTRIC CONIC D|STANCE 554.420

RL 148.55 LAL ".00 LOL 168.?? VL 32.298 GAL "s.g9 AZL 85.14 HCA tOt.TO

NP 208.32 LAP -|,39

RC 93,|90 _. 41.95

PLANETO¢[NTRIC CONIC

C3 32.961VHL S.743

LNCH AZHTH LNCH TIME

SO.DO iS 8 19

DO,00 15 14 14

?0.00 15 24 23

10.00 15 46 S

00.00 16 42 2

100.00 Ii 28 57

110.00 20 23 go

LOP .44 VP 23,034 GAP 6,03 kip SO,?2 TAL 321,99

_P -39.13 ZAL 131.74 ZAP tO?,04 ETS tg3.34 ZAE 134.27

DLA 25,D2 RAL 310.76 hAD 4648,t VEL 12,365 PTH 7.29

L-t T[_ [NJ LAT |NJ LONG INJ RT ADC [NJ AZNTH

3?D3.S8 -47.05 tSS,22 205,75 81,92

3768,23 -32,96 151,g2 203.87 78.76

3?38.29 -31.38 t4T.41 2or.?? 75.76

3670.18 -25.00 140.24 liD,TO 73.13

3489.50 -22.0D ItS.ST 198.76 71.87

3144,65 -25.00 101.61 tgg.?s 73.13

2?OS,lt -31.38 ?D,32 2Ol.?? 75.76

ORBIT DETERNINATIOfl ACCURACY

DT 24,t 8R DE4.? 88 201,£

CRY .6715 CRS ".9999 COT -.6S95

L$A 161.4 NDA I?.D IDA .3

ELl 125.7 EL2 17.7 ALF 82.4D

ARRIVAL DATE OCT 18 1971

EARTH TO MARl

SMA t70,48 [CC ,1966D INC 6.8633 Vt 29,994

TAF 153.74 RCA 143.38 APO 213.59 VO 26,304

ST[ 227.78 ZAC 63.31ETC 2?1.85 LV| 26.54

VHP 5.012 DPA -Dl.4i RAP 304,29 E_C 1.1428

INJ TINS PO C$T TIM INJ 2 LAY INJ Z LONG

16 It 23 2784,0 -44.74 120.38

t6 17 2 2768.2 -30.34 120.??

26 26 42 2738.3 -34,10 119.01

16 4? 16 2670.2 -29.62 113,??

t? 40 tt 2489.5 -2T.55 100.28

tg 21 22 2144.? -29.62 75.14

21 tO 13 I?SS.| -34.10 47.93

DIFFERENTIAL CORRECTIONS NIO-COUR$E EXECUTION ACCURACY

TOE ,4911TRA -.2630 TC3 -,5573 BAU *3151 8GT 857,0 $GR 4D14,4 3G3 903,3

RD[ 2.0155 RRA 3.6070 RC3-1.OID8 FAU .ugDgt RRT ,1246 RRF .9989 RTF .1418

FD[ 4.I313 FRA 8.2545 FC3-2.3962 98P 8222 8GO 4090.t R23 ".0134 R13 .D990

DOE 2.0?45 BRA 3.8161 BC3 1.1683 FOP tO40 8GI 4815,? $62 D50.i THA 88.6D

LAUNCH OAT[ MAR 10 IDTJ FLIGHT TIklE 224.00

HELIC¢ENTRIC CONIC DISTANCE 358.5D2

RL 148.55 LAL ".OO LOL 168.77 VL 32.289 GAb -5.09 AZL 83.90 HCA 192.99

RP 208.49 LAP -1.37 LOP t.e4 VP 22.998 GAP S.?$ AZP 95.94 TAL 321.89

RC 95.074 GL 3i. SO GP -50.99 IAL 134.2S ZAP tOO,tO [TO 191.47 ZAE 134.97

PLANETO¢ENTRIC CONIC

¢3 30.024 VNL 5,4?9 OLA 22,26 RAL 31|,$9 RAO 664?,0 V[L tO.tAD PTH ?.tO

LNCM AZHTHLNCN TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZNTN

SO.DO 15 29 4 3eO?,OS -47.3? 14S.9E 200.09 8g.OS

90.00 IS 40 10 5654.84 -40,05 142.49 200.45 DO.O?

70.00 15 59 29 5597.93 -93.25 156.D0 199.48 81.70

80.00 19 54 22 3486.53 -2?.S8 t2Y.Se 198.44 TO.t4

90.00 17 59 39 3277.82 -25,84 |tt.$2 187.91 78.10

100,00 19 lY 14 2963.00 -27,98 88.95 198.44 78,14

liD.DO 20 58 55 2844,? 4 "33.2§ $S.82 199.40 61.70

OROIT DETERMINATION ACCURACY

ST 24.9 DR 116.8 68 107.2

CRT .7401 CRD ".9997 COT -.7228

LSA IDI.O N$A 17.0 DDA .3

ELl 120.t EL2 16.5 ALF el.DO

ARRIVAL DATE OCT 20 1971

EARTH TO M4R|

RMA 178.33 [CC .19609 INC 6,0994 Vt D9,994

TAP IS4,0? RCA 143.36 APO 2|3.30 V2 26.294

ETE 224,?0 ZAC DS,4? ETC 271.66 LVI 24.83

VHP 4,718 DPA "59.57 RAP 304.11 (CC t.4940

INJ TIME PO COT TIN INJ 2 LAT INJ ! LONG

16 29 51 2687.1 -42.35 112.30

18 41 5 2654.8 -37.86 ltt.ll

18 19 27 2397,9 -33823 rOD.tO

17 32 31 2488.5 -29.?1 109.29

18 34 18 2277,8 -28.26 84.87

20 6 37 1963.0 -28.71 61.65

21 45 O ID44.7 o35.23 57.9A

DIFFERENTIAL CO_RECT]OR8 RIO-COURSE EXECUTION ACCURACY

TD[ ,5038 TRA -.097| TO3 -.8DO4 6AU .4S4D 8GT 901.8 SGR 4D49.$ 3G3 IOl8,5

ROE 1,83ti RRA 3,6t07 RC3_l.O414 FAU .t0581 RRT .3300 RNF .i988 RTF ._.40

VO2 4,3049 VRA 9,1496 FC3-3,0332 |SP S003 SGB 4T36,3 223 -,0032 213 .9989

BO2 1.8999 DRA 3,REDO De3 1.2331VIP 1748 $GI 4659.5 862 $49.6 THA 85.21

ORBIT DETERMINATION ACCURACY

ST 28,4 82 !!3.? 88 112.4

CRY ,8070 CRI ".DOg4 COY -,T/if

LSA 161.2 N3A 16,1 3IA .4

ELl liD.? EL2 IS.3 ALF 79,19

LAUNCH DATE MAR tO 19T1 FLIGHT TIME 22S,00 ARRIVAL DATE OCT 22 1971

HELIO¢EHTRlC CONIC

RL 148,S3 LAL ",DO

RP rOD.i? LAP -t,54

RC D6.188 GL 35.39

PLANETOCEMTRIC CONIC

¢3 27.634 VHL 1.278

LNCH AZNTH LNCN TIRE

50.00 IS 44 53

SO,DO tO I 42

TO,SO tD 2? 21

80,00 17 9 46

90,00 16 19 13

SOD.DO 19 52 37

110,90 21 26 48

DlplrtRENTIAL CORRECTION8

TOE .3234 TRA .D?D3 TC3 -.?DO8 OAU ,4533

ROE 1,6820 RRA 3,4309 RC3-1,0490 FAU .t1251

FOE 4.4449 VRA 9,8617 FC3-3.4086 BSP ?744

BDE 1,7621 BRA 3.4313 0C3 1,2986 FOP I838

OIDTAN¢[ 5D2,?tt

LOL J86.?? VL 32.280 &AL "$.0S AZL D4.S4 MCA ID4.2_

LOP 2,93 VP 22,DD3 DAP S.S3 AZP 95o30 TAL 321,??

GP -55.DO ZAL 136,4D ZAP t04,94 ST3 188,70 ZA[ 135,30

EARTH TO MAR8

DMA 178.20 [CC ,lg39D INC 3,4418 Vl 2D.994

TAP ISD,O0 RCA 143.34 APO 213.05 V2 26,264

[T[ 221,57 ZAC 6?,43 [TC 271.46 LVI 23,5D

OLA I0,25 RAL 312,$4 RAO 064D,1 VEL 12,117 PTH ?.12

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZMTH

3604.30 -4?,36 137,93 186,87 95.20

3958.50 -40,50 |34,3D 187o56 90,SO

3483.96 -34,03 128,10 197,19 86,85

33SI.03 • "2D,34 t1?,39 t96o76 84,21

3126,81 -2?,32 t00,89 lgD.35 83.21

2025o51 -28,34 70,86 ID$,76 D4,21

2930,78 -34.D3 57.02 tD7,19 86.89

HID-COUR3[ EXECUTION AccuRACY

3GT 893.1 $GR 4487,t $G3 1120.?

RRT .1123 RRF .9967 RTF .1235

8GB 4195.6 R23 .0082 213 .go8?

$G1 4516.9 SO2 847,2 THA 83.29

VHP 4,S14 DPA -ST.83 RAP 302,D? [CC 1.4581

INJ TIME PO COT TIH XNJ 2 LAT INJ 2 LONG

19 44 5? 2604,3 -3D,85 105.94

t? l 2 2SSD,S -35.66 104.3D

17 25 25 2484,0 -3|.?6 99.60

18 5 3? 2351.0 -28,?7 go,t8

l0 1! tg 2126.8 -27,$9 73.88

20 3g 43 1825,5 *28.?7 SI.SS

22 8 $8 1530.9 -31.76 28.51

ORO]T DETERMINATION ACCURACY

8T 28.6 SR 108.8 88 116,6

CRT ,8631 CRS -,gggo COT -.8403

LDA 161,3 HSA IS.2 86A ,4

ELt !11,7 EL2 14,1 ALF 77.D2
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCN DATE NAR 10 1971

HELIO¢[NTI|C C_NIC

RL 148,99 LAL -,OD

RP 208.99 LAP "1.31

R¢ 98.929 6L 32,39

PLAN[TO¢ENTRI¢ ¢QNIC

C3 26.199 VHL 5.129

LNCH AZHTH LNCH TIME

90,00 15 59 2?

60.00 IS 20 3

1'0.00 26 50 31

90.00 IT 38 S

90.00 18 5O 9

lOO,OO 20 20 ST

110.00 21 49 ST

_LIGNT TIRE erR,OR

DI|TkNC[ 591.R67

LOL 119.77 VL 32.E?l 4AL "6,00 AZL 95,07 HCA t9|,4! IMA

LOP 4.1?VP 22.92? GAP 5.29 AZP 94,?5 TAL $2|,69 TAP

9P -33,30 2AL 139.40 ZAP |03,58 [TS 189.04 ZAE 135.31ET[

DLA' 19.S4 RAL 313,34 RAD IS4B,S V[L 12.090 PTN 7,07 VflP

L-! TIME INJ bAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME

3532.93 -40,?0 131,16 193,46 100.38 16 58 20

34?8.02 -40,02 12?.48 194,72 95,24 17 18 3

3398,41 -34.13 120.64 195,14 91.25 17 4? 0

3239.36 -29.82 109.33 195,13 88.53 18 32 4

3009.79 -28,18 92.18 195.06 87.52 19 40 15

2713.83 -29.82 ?0.70 195.13 88.53 21 6 11

2435.23 "3A.13 49.56 195.14 91.25 22 30 33

DIFFERENT IAL CCRRECTION9

TOE .533T TRA .2579 TC3 -,8775 BAU .4779

ROE 1.5594 RRA 3.2649 RC3-I.0491 FAU .11974

FOE 4.5620 FRAIO.D973 FC3-3.9238 DRP ?525

90[ 1.6548 DRA 3.2750 BE3 1.3945 FSP 2108

LAUNCH DATE MAR 10 1971

ARRIVAL DATE OCT 24 tl?l

EARTH TO MARl

178.0| ECC ,19520 INC 4,92?7 VI 29.994

157,|0 RCA 143,32 APO 212.04 V2 29.243

218,4| ZAC 69.21 (TC 2?1.24 LVI 21.96

4,336 OPA "56,30 RAP 390.14 ECC 1,4312

PO CRT TIN INJ 2 LAT INJ 2 LONG

2532.9 -37.40 109.87

2478.D "33.59 98.39

2388.4 -30.06 92,68

2239.4 -27.40 82,1T

2006,8 -26.37 63°32

|713.9 "2?,40 43.54

143_._ -30.06 21.59

HID-COURDE EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

3GT 1128.0 $GR 4328,5 $G3 1216.5 9T 31.3 3R 104.4 $3 120.0

RRT .6530 RRF .9995 RTF .6618 CRT .9064 CR3 -.9986 CRT -.8829

$GB 4473,0 R23 .0209 R13 .9963 LSA 161.5 NSA 14.5 3SA .5

361 4393.1 962 841.8 THA 79.97 ELI 106.2 EL2 12.8 ALF 74.55

FLIGHT TIME 230.00 ARRIVAL DATE OCT 26 1971

HELIOCENTRIC EONZC DISTANCE 571.027 EARTH TO MARS

RL 148.55 LAL -,00 LOL 168.77 VL 32,265 GAL -6,01 AZL 85,53 HCA 196.69 8HA 177.97 ECC .19489 INC 4.4719 Vl 29.994

RP 209.04 LAP -1.28 LOP 5.42 VP 22.892 GAP 5.05 AZP 94.28 TAt. 321.51 TAP 158.20 RCA 143.29 APO 212.65 VZ 26.221

RE 100.898 GL 30.03 GP -31.70 ZAL 140.12 ZAP 102,07 ETS 186.49 ZAE 135.04 [T[ 213,40 ZAC 70.84 [T_ 271.01 LV! 20.78
PLANETOCENTRIC CONIC

C3 24.956 VHL 4.996 DLA /4.11 RAL 314.06 RAD 6645.0 VEL 12.039 PTN 7.03 VHP 4.24? DPA "54.89 RAP 298.30 ECC 1.4107

LNCH AZNTH LNCH TIRE L-[ TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

99.00 16 12 17 34?0.86 -43.78 125.46 190.71 104.69 17 10 8 2470.9 -33.09 99.T4

60.00 16 36 4 3407.55 _39.41 121.59 192.54 99.19 1? 32 52 2407.6 -31.$5 93.53

70.00 17 10 20 3306.72 -33.83 114.29 193.41 95.00 18 5 26 2306.7 -28.29 86.98

80.00 18 I 4T 3145.32 -29.78 102.36 193.71 92.19 18 54 12 2145.5 -25.86 T5.63

90.00 19 19 41 2906.96 -28.26 84.88 193.76 91.17 20 4 8 1907.0 -24.93 58.36

100.00 20 44 38 2619.99 -29.78 63.73 193.71 92.19 21 28 18 1620.0 -25.86 37.00

110.00 22 9 46 2353.54 -33.83 43.21 193,41 95,00 22 49 O 1353.5 -28.29 13.90

DIFFERENTIAL CORRECTIONS

TOE .5868 TRA ,4442 TC3 -,9813 DAU .4769

ROE 1.4594 RRA 3.1135 RC3-1,0392 FAU .t2419

FOE 4,6669 FRAIl,3674 FC3-4,3081 DiP 7335

6DE 1.5730 BRA 3.1451 BE3 1.4293 FRP 2269

LAUNCH OAT[ MAR 10 1g71

NELIOCENTRIC CONIC

RL 148.55 LAL -,DO"

RP 209.24 LAP -1.23

RC 102.893 GL 27,75

PLANETOCENTRIC CONIC

C3 24.002 VHL 4,899

LNCM AZNTH LNCH TIRE

50.00 16 23 43

40.00 16 50 II

70.00 IT 27 37

60.00 18 22 lO

90.00 19 37 31

100.00 21 5 2

lt0.00 22 2? 3

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

36T 1300.1 $GR 4175.8 SG3 1304.3 ST 34.6 9R 100.3 98 123.0

flRT ,7513 RRF .9982 RTF .7584 CRT .9379 CR3 ".9980 CST ".9146

SG8 4373.5 R23 .0343 RI3 .9977 LSA 161.8 MSA 13.8 3SA .6

361 4293.1 362 834.5 THA 76.31 ELI 105.5 EL2 11.4 4LF 71.85

FLIGHT TIME 232.00 ARRIVAL DkT[ OCT 28 1971

DISTANCE 575.192

LOL IS8.77 VL 32.239 GAL -6.02 AZL 85.92 HCA lg?. 93 SHA

LOP 6.66 VP 22.859 GAP 4.81 kip 93.88 TAL 321.35 TAP

GP -30.23 ZAL 141.64 ZAP 100,44 [T3 195.06 ZA[ 134.53 ET[

EARTH TO MARS

177.86 ECC .19467 INC 4.0777 V| 29.994

159.28 RCA 143.25 APO 212.51 V2 26.196

212.47 2AC ?2.33 ETC 2?0.?8 LV| 19.75

DLA 11.91 RAL 314.78 RAD 6644.6 V[L 11.999 PTH 6.99 VHP

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH ZNJ TIHE

3419,31 -44.73 I20.64 188.54 108.27 17 20 39

3349.06 -39,62 116.55 190.79 102.53 17 45 57

3235.93 -33.28 108.84 191.99 90.18 19 21 33

3065,D2 -29,43 96.41 192,53 95.30 19 13 15

2821.84 -27.99 78,67 192.66 94.27 20 24 33

2539.50 -29.43 57.74 1g2.53 95.30 21 47 21

2282.74 -33.29 37.76 191.99 98.18 23 5 6

DIFFERENTIAL CCRRECTION3

TOE .9243 TRA .6354 TC3-1,0899 6AU .4800

ROE 1,3749 RRA 2,9720 RC3-1.0249 FAU .12923

FOE 4.T540 FRAII,i�TI FC3-4.6910 63P 7169

9DE 1.5100 ERA 3,0391BC3 t,4956 FSP 2413

LAUNCH BATE NAR 10 1971

_EL|OCENTRIC CONIC

RL I49.99 LAL ",00

RP 209,44 LAP "1,22

RE 104,913 GL 29.99

PLANETOCENTRI¢ ¢0NI¢

C3 23.29? VNL 4,924

LNCN AZMTH LNCH TIME

50.00 16 34 O

GO.O0 17 2 48

?O.O0 !? 42 35

80.00 19 40 2

90.00 19 56 33

IDO.O0 22 22 34

110.00 22 42 21

HID-COUR3E EXECUTION ACCURACY

SRT 1500.1 3GR 4026.3 363 1303.3

RRT ,8186 RRF ,9979 RTF ._44

866 4_99.6 R23 .0400 R13 .9968

361 4||7.1 802 6_Z.7 THA ?Z,33

FLIGHT TIHE 234.00

O|$TANCE 979.362

DIFFERENTIAL CCRRECTION9

TOE .6670 TRA .8318 TC3-1.1946 BAU .4877

ROE 1.2969 RRA 2.8329 RC3"1.0133 FAU .13491

FOE 4.8026 FRAI2.4744 FC3-3.0200 99P 6979

9DE 1.4584 8RA 2.9523 9C3 1.5678 FSP 2514

4.131 DPA -53.60 RAP 2g6.54 ECC 1.3950

PO CST TIN INJ 2 LAY INJ 2 LONG

2416.5 -32.94 93.33

2346.1 -29.61 89.48

2235.9 -26.55 82.21

2065.0 "24.28 70.17

1821.8 -23.42 52.59

1539.5 "24.28 31.54

1282.? -26,55 11.t3

ORBIT O£T[RNINATION ACCURACY

8T 39.3 3R 9G.S 39 125.4

CRT .9690 CR8 ",9974 C9! ".93YS

LIA 162.2 HSA 13.2 854 .7

EL! 103.3 EL2 10,0 ALP 68,94

ARRIVAL DATE OCT 30 1971

EARTH TO NARD

177.$0 [CC .19493 IRE 3.7335 V| 29.994

190.35 RCA 143.21 APO 212.39 V2 26.174

209,68 ZAC 73.71 ETC 270.55 LV! 18.83

LQA. 168.17 VL 32.254 GAL "R.04 AZL 86,27 HCA 199.16 3HA

LOP 7.89 VP 22.923 GAP 4.S9 AZP 93.53 TAL 321.|9 TAP

GP -29,89 ZAL 142,gg ZAP ge,?2 IT3 183,73 ZAE 133.80 ETE

DLA g,92 RAL 319.44 RAD 6644,3 VEL 11.969 PTN 6,g? VHP 4.035 DPA -32,42 RAF 294.84 ECC 1.3829

L-I TIN[ |NJ LAT INJ LONG |NJ RT A3C INJ AZNTH [NJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

3368.64 -43.63 116. S? 166.84 111.25 17 30 8 2368.G -30.96 90.48

3291.gg *3?.?4 112.23 18g.40 105.34 IT 37 40 2292.D T27.79 86.05

3173.95 -32.39 104,14 lg0.87 100,87 18 35 49 2174,0 -24.99 79.17

2993o00 -28.89 gi,28 1gl.59 97,95 19 29 37 1995.0 -22.74 65.54

2?48.06 "2T.49 ?3.33 191,79 96,90 20 42 21 1748.1 -21.92 47.70

2469.48 -28.89 52.65 191.59 97.g5 22 4 "4 1469.3 -22.74 26.91

2220.7? -32.38 33,06 lgo.8? 100.87 23 19 22 1220.8 -24.89 7.08

ORBIT DETERMINATION ACCURACY

9T 42.4 3R 92,5 $9 126.8

CRT ,g747 CR$ -.9966 CST -.9533

LSA 162,1N3A 12,8 $SA .7

EL1 I01.4 EL2 8.G ALF 65.74

NID-COUR3E EXECUTIC_I ACCURACY

SGT 1721,0 $GR 3873,1 363 1451.6

RRT .8664 RRF .g976 RTF .8711

SGB 4238,3 R23 .0633 R13 .ggI?

SG1 4162.2 SG2 7gg.6 THA 68.09
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JPL TM 33-1OO EAR'TH--MARS TRAJECTORIES (VOL'. 4, 1971 )

LAU_CM OAT[ MAR IO 1971

HELIIXENTmiC CONIC

RL 148.SSLAL -,00

RP 209.8R LAP -1.39

RC 108.858 GL 28,74

PLAk_TO¢[NTRIC CQNIC

C32t,T04 VHL 4,?ES

LNCN AZMTH LNCM T|N[

SO.DO 18 48 20

RD.OQ t? 14 11

TO.DO ' 17 56 38

80.00 18 55 57

DO,OR 20 13 27

rOD.OR 21 88 49

liD,DO 22 88 4

LQL tI9.?T VL 31.250 6AL

LC_ 9,13 VR 2Z.789 GAR

GP -!?.83 ZAL 144,20 ZAP

FLIGHT TI_ IEG.O0 ARRIVAL OAT[ NOV I SeTs

O[RTANC[ 5880$$3 EARTH TO MARl

-8,07 AZL 89.5? HCA |00,39 8NA I??,Y$ [C¢ *|8445 ZNC 3.4300 V1 8R,Rt4

4,35 AZP 93,22 TAL 321,01 TAP |tl,40 ICA 143.17 APO 212,3D Y2 29,1$D

96.92 [T8 tOe,S1ZA[ 132,89 [T[ 207.08 ZkC 74,98 [TC 270.32 LYE ll.Oi

RAP 293,21 [¢C I.IT38

INJ 2 LAT [NJ 2 LONG

-29o16 88.08

-26.11 03.13

-23.32 ?4.70

-21.26 61,E?

°20.40 43.50

"21.26 22.84

°23.32 3.81

OLA 8.11RAL 316,07 RAO 9844,0 VEL 11.949 PtH 9,06 VHP 3.9S4 DPA -81,31

L-! T|N[ INJ LAT INJ LONG lNJ RT kSC INJ AZNTH INJ TIME PO CIT TIM

3328.2T -42.52 113.10 18S.53 !i3.T4 17 38 48 2328.3

3844.18 -36.81 1D8.51 138.34 107.?1 18 8 15 2244.2

311R,27 -31.80 tOO.De teD.D! 103.17 18 48 3? 2119.3

2933.46 -28,tl 88.83 190.87 1DO,20 IG 44 51 1933.5

2803.38 -29.89 82,7D 191.12 99.14 20 58 11 1683.4

2407.93 -28.21 48.19 190.87 lOD.2D 82 18 57 1407.9

2188,09 031.88 28.98 190.81 103.17 23 32 11 1166.1

DIFFERENTIAL CCRR[CTtON8

TOE ,TODD TRA 1.0293 TC3-1,306S 2AU ,4964

RDE 1.2397 RRA 2.71t4 RE3 ".9834 FAU .13800

FOE 4,8838 FRAI2.RR|! FC3-5.2820 BRP 6939

iRE 1.4292 EIRA 2.89E9 BE3 1.1353 FSP 2647

LAUNCH DATE NAN 10 1971

NELI_ENTMIC CONIC

ML 148.S8 LAL -.OR

RP 209.8T LAP -1.18

N¢ 109.828 GL 21.99

PLANETOCENTRIC CCNIC

C3 22.278 VHL 4.720

LNCH AZMTH LNCH TIN(

• 50.00 16 51 52

60.00 17 24 32

• ?O.00 18 9 3

8D.DO 19 ID 17

90.00 20 29 38

tOO.DO 21 53 9

110.00 23 8 29

MID-COURSE EXECUTION ACCURACY

SOT 1950.8 8GR 3734.5 883 1515.0

MR? .0955 RRF .8972 RTF ,ROOD

8GB 421Y.0 R23 .O??D R13 ,9943

801 4143.2 882 788.? THA 63.83

FLIGHT TIN£ 238,00

DI8TANC[ 587.706

LOt. 188.77 VL 32.248 GAL -8.OR AZL 88.84HCA 201.82 8NA 177.68 ECC .|9451

LOP 10,38 VP 22.754 GAP 4.12 AZP 92.94 TAL 320.62 TAP 162_44 RCA 143.12

rd s -28o48 ZAL 145.29 ZAP 95.86 ET8 181.38 ZAE 131.82 [Tt Z04,68 2kC 76.17

DLA 8.48 RAL 316.66 MAD 8643.8 VEL 11.928 PTH 6,93 VHP 3,88? DPA -80.28

L-I TIME INJ LAT INJ L(_iG INJ RT ARC INJ AZHTH INJ TtHE PO CAT TIM

8288,82 "41.45 110.12 184.54 115.84 17 46 40 2288.6

3201.69 -35.98 105.29 187.53 109.73 18 17 54 2201.?

30718,73 -30.99 96.51 189.37 t05.12 19 O 14 2070.?

28?8.94 -27.80 88.94 190.34 102.12 18 58 16 1878.9

2828.11 -28.19 64.85 190.64 101.09 21 12 24 1626.1

2353.41 -27.50 44.30 190.34 102.12 22 32 22 1353.4

2117.55 -30.99 25.43 189.3T 105,12 23 43 47 II17.5

ORBIT DETERMINATION ACCURACY

8T 46.6 8R 89.4 88 128.7

CRT .9881CN8 -.9958 CAT -,iRE4

LSA |63.1 MSA 12.4 $3A .O

_LI lOG.6 ELI 7,1ALF 92,68

ARRIVAL DATE MOV 3 1971

(ARTH TO MAR8

rNC 3.1881Vl 2Ro994

APO 212.24 VR 26.124

ETC 270°D9 LVI IT.Z?

RAP 291.64 [¢C 1.3888

|NJ 2 LAT IMJ 2 LONG

-27.51 89.98

"24.58 80,81

"21.85 ?1.89

"]9.86 58.13

-19.11 39.0?

-19.96 19.50

-21,85 .61

DIFFERENTIAL CCRRECTION8

TOE .7934 TRA 1.R270 TC3-/.4178 BAD .50TR

ROE 1.190R RRA 2.5969 RC3 ".g475 FAU .14034

_DE 4,9389 FRAIE.3922 FC3-5o4543 DSP 694?

80[ 1.4090 ERA 2.8722 8C3 I.TOS2 FEP 2T?R

LAUNCH DATE MAR 10 1971

MID-C_R$[ £X[CUTION ACCURACY ORBIT DETERMIMATION ACCURACY

8GT 2207.8 $GR 3599.3 383 ISTO.S ST 51.0 8R 88.5 82 130.4

RRT .9154 RRF .998T RTF .9199 CRT .9919 CRS -.9948 CST -.8741

SOB 4222.5 R23 .0897 Rl3 ,9929 LEA 164.2 MSA 12.0 SSA .9

981 4151.6 302 ?70.3 THA 59.92 ELI 100.3 EL2 5.6 ALF 59.59

FLIGHT TIH_ 240.00 ARRIVAL DATE NOV S 19T1

H£LI(X[NTRI¢ CONIC DISTANCE 591.880 EARTH TO NAR2

RL 148.55 LAL -,OO LOL I88.77 VL 32.243 GAL -6.13 AZL 87.08 HCA 202.35 3NA 177.83 ECC .19461 INC 2.9185 VI 29.994

RP 2]D.10 LAP -1.23 LOP 11.59 YP 22.72D GAP 3.89 AZP 92.69 TAL 320.62 TAP 183.47 RCA 143.06 APO 212.20 V2 26,096

RC 111.121GL 20.39 GP -IS.El ZAL 146.28 ZAP 93.17 [T9 180.34 ZA[ 130.63 [T[ 202.33 ZAC 7?.28 ETC 269.66 LV[ 16.61

PLANETOCENTR|C CONIC

C3 21.959 VNL 4.686 DLA 4.99 RAL 317.23 RAO 8643.T V[L 11.914 FTM 6.92 VHP 3.832 DPA -4g.32 RAP 290.13 ECC 1.3914

LNCM AZMTN LNCH TIME L-| TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZMTH |NJ TIME PO CST TIH IHJ 2 LAT |HJ 2 LONG

SO,DO IG 59 43 325$.05 -40.42 IOT. SE 183.80 117.6| 17 53 58 2855.0 -26.01 84.19

DO.DO 17 34 t 3193.77 -34,97 102.48 189.94 I11.45 18 26 45 2163.8 "23.13 78.41

70.00 18 20 23 3027,42 -30,18 93.40 188.91 I86.80 _9 JO SO 2027,4 -20.49 69.06

80.00 19 23 lO 2830.34 -28.75 79.52 189.98 IOE.?e 20 10 28 1830.3 -18.55 SS.11

90.00 20 42 24 2S?S,II -2S.48 RI.0R 190.31 102.79 21 25 19 1575.1 -17.82 38.90

iOQ.OO 22 6 10 2304.01 "28.75 40,89 189.08 103.70 22 44 EE 1304.8 -10.55 18.46

IlO.OO 23 19 49 2074.R3 030.18 22.32 188.91 106.60 23 64 23 1074,2 -20.49 36T,96

DIFFERENT IAL CCRRECTIONA M|D-COURIE EXECUTION ACCURACY _8|T D(TERMINATIO_ ACCURACY

TOE .7991 TEA 1.4275 TC3-I.S294 iAU ".S2OR SGT 24tl.3 EGR 3470.8 SG3 1919.9 ET S5,E Eft 84.1 98 132.2

ROE t,IStt RRA 2,41t3 RCE -.iOtA FAU .tdtO$ RRT .e2aE RRF ,RUe2 RTF ._34 CRY .9992 Cil -.PPIR cat ".tanl

FOE 5.0418 YRAI3,7852 FC3-E,EID3 89P TDER IGE 4857,| R23 ,1014 RI_ ,RRI3 LRA 165.6 NEA 11.7 98A I,O

92[ 1,4020 Ilia 2,0713 1¢3 |,?744 FSP _9DS 8Gt 4189.1 882 ?SO,? THA 55.29 ELI 100.7 EL2 4.0 ALF $6,S8

LAUNCM DATE MAR 10 1171 *FLIGHT TIRE 241,00 ARR|VAL OATE MOV 7 !971

HELIOCENTRIC CONIC DISTANCE SiS.Dig EARTH TO MARE

RL 140,S| LAL -.gO L_. |GO.?? VL $2,|41 GAL *l.li AZL 87,30 HCA 204,07 8MA IY?.S9 [CC ,|0479 Eke 2.7009 Vl 29.994

RP 910.$3 LAP "l*lD LOP 12,R2 VP 22.iRl GAP 3.G? AZP 92.4? TAL 320,41 TAP IR4.46 RCA 145.00 APO 212.19 V2 22.071

RE !13,239 _L I1o01 GP "24.33 ZAL 147,14 ZAP 91.24 IT3 179.38 ZA2 129,33 [T£ 208.22 ZAC 78.32 [TC 269.83 LV| ]6,08

PLAMETOCEMTRIC CONIC

C3 21,738 VNL 4,6A2 DLA 3,5? RAL _IT. T8 RAD 8843,9 V[L 11. 905 PTH 8.91 VHP 3.787 OPA "48.40 RAP 288.68 [CC !.3576

LNCH AZMTH LNEH TIH[ L-I TIME INJ LAT INJ LON9 INJ RT A$C INJ AZMTH IHJ TIME PO CET TIM INJ 2 LAT [NJ 2 LONG

SQ,O0 1? 8 t0 3225.02 -38.48 108,34 103,27 119.12 18 0 43 2225.0 -24.65 82.62

90.00 1T 42 45 3129,81 -34,18 |00,02 186.$3 112,92 18 34 55 2129.0 -21.83 76,49

?0.00 19 30 48 _gee.sg -29.39 90,6_ 10R.81 108.24 1g 20 34 1988.6 -19.24 96.75

80.00 18 35 |2 2?98.?8 -28.D1 76,49 189.79 t85.20 20 21 38 2786.8 -17.33 52.45

gO.O0 20 54 57 2886.42 -24.78 $7,94 190.12 104,12 21 37 7 1529.4 -16.61 33.8?

100.00 22 18 4 2291.28 -29,01 3T,68 189.76 IDS.20 22 58 45 1261.3 -IT.33 13,82

110.00 23 30 12 2035.41 "29,39 19,$8 188,61 109.24 24 4 ? 1035,4 -19,24 355.67

DIFFERENTIAL CCItRECTION8 MID-COUR8[ _X(CUT[ON ACCURACY _BIT D[T[RM[NATION ACCURACY

TDE .8815 TRA 1.6315 T¢3-1,8238 DAU ,5385 387 2?29.9 $GR 3324.2 383 1682,1 8T 60.4 SR 80,? 88 131.9

RD( 1.101S RRA 2.3724 RE3 -o8R92 FAU .14548 RRT ,9428 RRF .9956 RTF .948T CRT ,gg84 CR8 -.g924 CET -,9845

FDE 3.0234 FRAI4.D244 FC3-9oT982 88P 6992 888 4299.6 R23 *1092 R13 ,9899 LEA 185.9 MEA Jl.7 $8A I.D

8D[ 1.3922 8RA 2.8791 BE3 1.8535 FSP 2923 881 4239.3 382 71T.5 THA 50.g? ELI 100.? EL2 2.? ALF $3.17

4O



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAYE MAR 10 IITI

NELIOCENTR IC CCNI¢

RL 148.S3 LAL ".DO

RM EID.5? LAP "!,07

R¢ 115.380 GL I?.34

PLANETOCENTR|C CONIC

¢3 21,S78 VHL 4.t4S

LNCH AZMTH LNCM TIME

SO.DO 1Y 13 42

S_.O0 '1? SO SO

1'0.00 1t 40 21

80.o0 19 49 10

90.00 21 8 31

lO0.OO 22 89 2

110.00 23 39 48

FLIIHT TIN( 844.00 ARRIVAL DATE NOV i IITI

DISTANCE tO0.23T EARTH TO MARl

kOL liD,?? VL 38.859 GAL °6.20 AZL IT. SO HCk 20S.29 IRA l??.l? [CC ,lt$DS Ii¢ l. SO$l Vl 29.894

LOP |4.04 VP 28.63| GAP 3,45 AZP 92,29 TAL 320,19 TAP 1Q9.48 RCA 142.93 APO 21R,20 V2 26,044

iF °23.3? ZAL 14T.94 ZAP M.3D ETI IT9.SO ZAE 127.94 IT[ 198.28 ZAC 79.30 ET¢ 269,41 LV! 15.45

DLA 2.31 HAL _10,31 MAD 9943,S VEL 11.899 PTH 1,9| VHP 3.?52 DPA 047,83 RAP 2IT.El ECC 1.31S1

L-| TIME |NJ LAT INJ LOd_G |MJ 8T AlE INJ AZMTH INJ TIME PO C|T TIN INJ ? LAT INJ 2 LONG

3191.12 -$8.54 103.41 188.92 I20.40 18 ? 0 2198,1 -23,42 81.96

3099,33 -33.87 97.87 186.27 114,19 18 42 30 8099.3 -20.63 74.79

RDS3,?Q . -29,62 88.23 18804S 109.49 19 29 35 1953.7 -18.08 G4.YI

274?.60 -25.28 ?3.8i 189.66 106,43 20 31 58 1?4?.6 -16.20 50.09

9488,31 °24.05 5S.14 190.05 105.35 21 4? 59 1488.3 -15.49 3t.37

2222.05 -E$.28 35.16 189.66 106.43 23 6 4 1222.1 -ll.2o 11.4l

2000.$1 -28,62 17.15 188.45 109.49 24 13 8 1000.5 -18.08 353.83

CMBIT DETERNINATIO_ ACCURACY

8T 65.3 IR Y?.9 38 132.3

CRT .999S CR8 -.9908 CST -,9877

LSA 166.4 NSA 11.8 $SA 1.1

ELI 101.6 EL2 1.5 ALF SO.US

DIFFERENTIAL C01RECTION|

TOE ,9028 TRA 1.8349 TC3"t.T3OT 6AU .5S64

ROE 1.0643 RRA 2.2969 RE3 ".lSlO VAU .14720

FOE 5.0424 FRAI4.2361 F¢3-S.9DS9 BIP 7097

80[ 1,3958 ERA 2.9183 BE3 1.9286 FIP 2979

MIO-CO_RIE EXECUTION ACCURACY

SGT 2992.4 9GR 3190.6 $83 1660,9

RRT ,9101 RRF .9948 RTF .9551

"3641 43T4.3 R23 .1153 RI3 .g896

3Gt 4319.6 8_ 689.6 THA 46.93

LAUNCH DATE MAR 10 1971 FLIGHT TIN_ 246.00 ARRIVAL DATE NOV !1 1971

HELIOCENTRIC CONIC

RL 148.55 LAL -.00

RP" 210.82 LAP -1.04

RC 117,545 CA. 18.27

PLANETOCENTRtC CONIC

C3 2|.492 VHL 4.838

LNCH AZHTH LNCH TIME

SO.DO 17 20 O

GO.DO 17 58 22

70.00 18 49 15

80.00 19 58 19

SO.DO 21 17 13

100.00 22 39 11

110.00 23 48 42

DISTANCE 804.415

L(_. 168,?T Vt. 32.238 GAL -6.24 AZL 8?.89 HCA 209,51 8NA

LOP 15.26 VP 22.618 GAP 3.23 AZP 92.08 TAL 319.96 TAP

r,,P -22.43 ZAL 148.67 ZAP 87.38 ET8 1T7.69 ZAE 126.49 ETE

EARTH TO MAR8

177.5S ECC .19537 INC 2.3231 Vl 29.994

166.47 RCA 142.86 APO 212.24 V2 28.015

196.50 ZAC 80.23 ETC 269.20 LV| 14.94

DLA 1.15 HAL 318.82 MAD 6643.5 VEL 11.895 PTH 6.90 VHP 3.725 OPA "46.71 RAP 285.9? [CO 1.3537

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3173,98 -37.?0 101.72 182.71 121.51 18 12 34 2174.0 -22.30 80.05

3071.91 -32.A9 95.96 186.14 115.29 18 49 34 2071.9 -19.55 ?3.28

2922.25 -27.99 81.08 188.3g 110.57 19 3? 58 1922.2 -!?.02 62.89

2712.25 -24.58 71.42 189.66 lOT.SO 20 41 31 1712.2 -15.16 47.99

2451,20 -93,33 52.64 190.07 106.42 21 38 4 1451.2 -14.48 29.I4

2188.72 -24.58 32.79 189.66 107.50 23 13 38 1106.? -15.16 9.36

1969.07 -97.89 15,00 188.39 110.57 24 21 31 969.1 -17.02 3S1.81

DIFFERENT IAL CCRRECTI_

TDE .9562 TRA 2.0308 TC3-1,8298 2AU .5752

ROE 1.0330 RRA 2.1670 RE3 -.8122 FAU ,14784

FOE 5.0820 FRA|4.4452 FC3-3.9333 66P 7241

8DE 1.4076 BRA 2.9754 BC3 2.OO20FSP 3033

MID-COURSE EXECUTION ACCURACY OABIT DETERMINATION ACCURACY

SGT 3259.9 8GR 3061.6 $63 1703.0 8T 70.2 8R 75.4 $8 132.6

RRT ,9537 RRF .9940 RTF ,9613 CRT .999? CR3 -.9193 CST -.9902

$68 4472.1 R23 .I193 R13 .9875 LSA 167.§ NSA 11.6 SSA 1.1

$G! 4422.3 $62 664,5 THA 43.12 EL! 103.0 EL2 1.2 ALF 47.06

LAUNCH DATE MAR 10 1971 FLIGHT TINE 248.D0 ARRIVAL DATE NOV 13 19?1

HELIOCENTRIC CONIC DISTANCE 606.593 EARTH TO MARS

RL 148.55 LAL -.OOLDL 108.77 YL 32._97 GAL "6.26 AZL 87.84 HCA 20?,73 8HA |??.54 2CC .195?? INC 9.1382 Vl 29.994

RP 911.07 LAP -1.00 LOP 16,48 VP _,984 GAP 3.01 AZP 91.91 TAL 319,79 TAP 16?.44 RCA 142.79 APO 212.30 V2 25.986

GP -21.36 ZAL 149.34 2AP 85.42 (T8 176.95 ZAE 124.98 ETE 194.87 ZAC 81.10 ETC 986.99 LVI 14.47RC 119.T34 _ ti. ID

PLANETOCENTRIC CONIC

C3 21.462 VHL 4.t33

LNCH AZNTH LNCH T|NE

50.00 17 25 54

80.00 IS 5 24

70.00 II S7 33

$0.00 90 5 49

90.00 21 21 9

100.00 22 41 3?

110.00 0 0 55

DIFFERENTIAL C(_RECTION8

TOE I.OlOS TRA 2.2430 TC3-1.9955 DAU .5953

ROE 1.0041 RRA 2.0TOO RE3 ".?T41 FAU .14824

FOE $.09?8 FRAI4,S?93 FC3-S.9?II BSP T424

8DE 1.4246 6RA 3.0S2R 8C3 2.07S5 FSP 3070

DLA .O? RAL 319.32 RAD 1643.5 VEL 11.894 PTH 1.90 VNP 3.705 DPA -48.92 RAP 204.?2 ECC 1.3532

L-I TIN[ INJ LAT INJ LONG [NJ RT AlE |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3152.30 -36.91 !00,23 182.61 122.46 18 18 26 2152.3 -21.28 ?8.99

3047.92 -31.?6 94.20 186,12 116,24 18 58 !1 204T.2 -18.55 ?I.g6

2893.85 -27.19 84.17 188.44 111.51 19 45 4Y 1893.8 -16.04 61.2?

9680.26 -23,91 69.21 189.76 108.44 20 SO 26 1680.3 -14.1g 46.11

9417.61 -22.69 30.40 t90.19 107.35 22 ? 27 1417.6 -13.49 27.14

2134.73 "-23.91 30.65 189.76 108.44 93 24 32 1184,? "!4,19 7.47

1940.66 -2T.19 13.08 188.44 |11.31 0 33 IG 940.? -16.04 350.19

MI D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 3527.1SGR 2934.5 SG3 1717.4 3T ?S.l 3R 73.0 3s 132.5

RRT .llR8 MRF .9930 RTF ;_v62 CRY .9992 CRS -._875 CST -,ll_l

$69 4580.2 R23 .1208 R13 .9867 LSA I68.5 MSA II,T $SA 1.1

SGl 4543.5 392 139.3 THA 39.55 ELI 104.7 EL9 2.1ALF 44.18

LAUNCH DATE MAR tO 1971 FLIGHT TIME 250.00 ARRIVAL DATE NOV 13 lgYl

NELIOCENTN IC CONIC

flL 143.55 LAL ".DO

RP 211133 LAP -.9Y

RC 121.945 GL 14.01

PLAHETOCENTRIC CONIC

C3 21.482 VHL 4.635

LNCH AZMTH LNCM TIME

90.00 17 31 26

8O.OO 11 11 39

?0.00 tg 3 ID

S0.00 20 14 34

go.o0 21 36 26

100.00 22 S? 26

110,00 0 8 40

DI3TANCE 612.??0 EARTH TO NARD

LOL 168.?T VL 32.23T GAL -6,33 AZL 8?.99 HCA 208.94 INA 1??.53 [CC .19623 INC 2.0063 Vl 29,994

LOP 17.69 VP 22,SS0 lAP 2,80 AZP 91,76 TAL 319.46 TAP 168.40 RCA 142.71 APO 212,39 V2 2S.DSY

GP -20,?6 ZAL 149.96 ZAP 63.49 IT8 176,28 ZA[ 123,43 (T[ 193,33 ZAC 81.g3 ETC 288.80 LVI 14,03

DLA -.92 RAL 319,31 RAO 6643.5 VEL 11.893 PTH 6.g0 VHP 3,693 DPA -4S.|t

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CIT TIN

3132.8R -36.19 98.93 ]82.61 123,29 18 23 39 2132.8

3D24.96 -31o08 g2,?l 186.18 1|?,07 19 2 24 2028.D

2868.16 "26,$4 82,45 188.56 |12.33 19 53 6 1868,2

2651.27 "23.2? 6?,38 189.93 !09,95 20 $8 46 1651.3

2387.13 -22.D6 48,3g lg0.38 108.16 22 16 13 138?.1

2125,Y4 -23.2? 28,?3 !89.g3 109.25 23 32 52 1125.?

lg14.gl -26.34 11,37 188.56 112.33 0 40 35 915.0

RAP 283.53 ECC 1,3335

INJ 2 LAT |NJ 2 LONG

-20.36 ?8.04

-I?.65 ?0.7?

-15.15 sg.82

-13,3D 44,41

-12.61 25.35

-13.30 5.78

"13,15 348.?4

ORBIT DETERMINATION ACCURACY

8T 80.0 SR 70,7 33 132.3

CRT .9981 CR8 -.9855 CST -.9939

LIA 169.6 NIA ll.8 SSA t.2

ELI 106.? EL2 3.3 ALF 41.45

OIFFERENTIAL CCRR[CTION3

TD[ 1.0687 TflA 2,4464 TC3-2.0181 2AU .6170

RDE .9?80 RRA 1.g762 RE3 -.7371 FAU ,1482|

FOE 5.0640 FRAI4.lD50 FC3-S.DT32 B8P 7631

BDE 1.4465 ERA 3,1449 BC3 2.1483 FIP 30g2

MID-COURSE EXECUTION ACCURACY

8GT 3T92.6 $GR 2810.4 863 1724.9

RRT .962? RRF .9919 RTF .g700

$GD 4T20.4 R23 .1204 R13 .986!

SGI 4680.0 862 616.2 THA 36.23

41



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 197/)

LAUNCH OAT_ MAR tO 197!

M[LIO¢[MT6/C toNIC "

RL 148,55 LAL -.DO

RP 811oS0 LAP -.94

At I24.[77 GL 12.99

PLANETOCENTRIC CON|E

C3 E1.546 VHL 4.64E

LNCM AZNTM LNCH TIME

50.00 17 36 40

60.00 29 16 [1

?0,00 [9 [2 39

60.00 20 22 50

90.09 61 46 ?

100.00 13 S 42

110.00 O 15 57

FLIGHT TIlR 252,00

DJSTAMCE 2ti,944

32°t$9 GAL "S,39 AZL 96,13 HER t|O,|58MALCL EGO,?? VL

LOP 18.9[ VP 12.516 GAP 2,59 AZP 91,61TAL 319.20 TAP [69,35 RCA [42,62

6P _19.9T ZAL 150,53 ZAP 61.59 [T$ [75.69 ZAE [2[,95 _TE 122,02 ZAC 82,7!

OLA -[,63 flAL 320,26 RAO $_43,5 VEL [[,897 PTH 6,9[ VHP 3.606 DPA -44,43

L-| TIME |NJ LAT IN[ LONG |NJ RT AGE |NJ AZMTH IN[ TIME PO ¢8T TIN

3//$,33 "35,53 9T,76 182.70 [24,00 18 26 35 2115.3

3004,89 "30.45 91.45 196.32 1[?.79 [9 6 [6 2004,9

2944.92 -25,93 60.92 189.76 113.03 20 O D 1844.9

2924.96 -22,67 65,64 190.[? 109.97 21 6 35 [625.0

2356.44 "21.46 46.58 [90.63 108,87 22 24 26 [359.4

2099,43 -22,67 27.01 [90,17 109.97 23 40 41 [099.4

1891.74 "25.93 9,64 199.76 113.05 O 4? Z9 891.7

ARRIVAL DATE NOV 17 1171

EAGTM TO N496

177,50 ECC *[9676 INC [,1960 VI 29,994

APO 612,49 V2 25.929

[TC 268,61 LVI 15.61

RAP 262.42 ECC 1.3549

INJ 2 LAT IN[ 2 LONG

-15,54 77,2f

-16,63 69.72

-14,33 56.51

-12,49 42.69

-11.79 25.72

-12.48 4.25

-14.33 347.43

DIFFERENTIAL C¢RRECT[ON8 MID-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1216 TRA 2.6490 TC3-2,1070 BAU ,6395 6GT 4055.3 SGR 2688,9 603 1725.? 6T 84.9 SR 68.5 S5 131.9

RDE .9541 RRA 1.8854 RC3 ",6996 FAU ,24772 RR? ,9646 RRF ,9903 RTF ,9730 CRT .9965 CRS -.9833 CS7 ".9847

FOE 5.0497 FRA14.7036 FC3-5.9353 83P 7875 SOB 4965.8 R23 .1183 215 ,9657 LSA 170.7 MSA 12.0 SSA 1.2

DOE 1.4727 6RA 3.25[4 8C3 2.2202 FSP 3[02 301 4829.2 SO2 595,5 THA 33.17 ELI 109.0 EL2 4.5 ALF 36.86

LAUNJ_H DATE NAR |O 1971 FLIGHT TIVE 254.00 ARRIVAL DATE NOV 19 197!

HELIOCENTRIC CONIC DI6TANCE 621.121 EARTh TO MARS

RL /49.55 LAL -.GO LOL IGB.?T VL 32.239 GAL -6.44 AZL 88,26 HCA 2/1.36 6HA 177,37 ECC .19735 INC 1.7360 Vl 29.994

RP 211.87 LAP -.90 LOP 20.12 VP 22.482 GAP 2.37 AZP 91.49 TAL 319.92 TAP 170.28 RCA 142.55 APO 212.62 V2 25.896

RC 126.431GL 12.040P -19.22 ZAL 151.07 ZAP ?9.70 ET6 175.09 ZAE 120.26 ETE 190.78 ZAC 83,45 ETC 268.43 _VI 13,22

PLANETOCENTRI_ CONIC

C3 21.651 VML 4.653 DLA -2.66 RAL 320,74 RAD 6643.6 VEL 11.902 PTH 6.91 VHP 3.666 DPA -43.75 RAP 261.57 ECC 1.5563

LNCM AZNTH LNCH TIME L-I TIME IN[ LAT |NJ LONG IN[ RT AGE IN[ AZMTH IN[ TIN[ PO ¢6T TIN IN[ 2 LAT IN[ 2 LONG

SO.DO 17 41 36 3099.62 -34.93 96.76 [82.66 124.63 18 33 16 2099.6 -18.79 76.4?

60.00 16 24 2 2986,78 -29.87 90.27 166.53 [16.42 19 I3 49 I986,6 -16.08 66.77

70.00 19 19 25 2823.86 -25.36 79,55 [89.02 113.68 20 6 29 [823.9 -13.56 57.34

90.00 20 30 55 2601,07 -22.1[ 94.09 [90.46 110,60 21 13 56 1601.1 -11o73 41.51

90.00 21 53 16 2334.27 -2D,90 44,95 [90.94 [09.50 22 32 11 1334,3 -11.04 22.26

lO0.O0 23 13 27 2075.54 -22.11 25.46 190,46 110.60 23 48 3 1075.5 -11.73 2.88

110.00 0 22 48 1870,70 '25.36 8,47 189.02 113,66 O 53 59 870.7 -|3,56 346.26

DIFFERENTIA_ ¢ORRECTIDN6 NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE /,1797 TRA 2.85/7 TC3-2.190| 2AU .6623 6GT 4315.4 6DR 257/,8 $03 I72[.[ ST 99.6 $R 66.4 SS 131,3

ROE .9332 flRA 1.7983 RC3 -,6619 FAU .14664 RRT ,9657 RRP ,9990 RTF .9754 CRT .9945 CR5 -.9809 CST -.9956

FD[ 5.0325 FRA14.?D61 FC3-5.8633 BSP 0[48 SOB 5023.6 223 .1149 R13 .9855 LSA 171.9 MSA 12.2 8SA 1.2

ODE 1.5042 BRA 3.3714 6C3 2.2883 FSP 3105 601 4990.3 SO2 577,6 THA 30.37 ELI 111.5 EL2 5.6 ALF 36.43

LAUNCH DATE NAG 10 1971 FLIGHT TIME 256.00

H£LIOCENTRIC CONIC DISTANCE 625.293

RL 148.55 LAL ".DO LOL 156.77 VL 32.241 GAL -6.50 AZL 98.39 HCA 212.59 6MA

RP 2|2,|4 LAP -.67 LOP 2I.52 VP 22,447 GAP 2.16 kip 91,36 TAL 319.64 TAP

RC 129.?06 GL 11.15 OP "18.51 ZAL 151.5T ZAP 77,65 ET6 174.58 ZAE 118,65 ET[

PLANETOCENTRIC CONIC

C3 21,793 VML 4.118 DLA -3,47 RAL 321,20 RAD 6643.6 VEL 11.900 PT_ 6.92 VHP

LNCM AZNTH LNCH TIN[ Log TIME IN[ LAT |NJ LONG IN[ RT ASC IN[ AZNTH IN[ TIME

50,00 I? 46 17 3089.55 -34,30 95.87 163,06 125.17 18 37 43

60,00 18 29 33 2970,46 -29,34 89.22 196.80 118.97 19 19 3

70.D0 19 23 55 2804.54 "24.83 78,32 190,33 114,24 20 12 39

80.00 20 37 54 2579,36 -21.58 62.69 t90,81 111,15 21 20 53

90.00 22 O 57 2511.36 -20,57 43,48 191,30 liD,US 22 39 29

lO0.O0 23 20 46 2053,63 -El.SO 24.06 190.81 111.t5 23 54 59

110.00 0 29 15 1951,66 -24.03 ?.24 I89,33 1t4.24 1 O ?

01FTERENT IAL C¢NREETIONI MID'COQR$E EXECUTION ACCURACY

TDE 1.2381 TRA 3.0533 TC3*_,E694 6AU ,9659 lOT 45?0.9 GGR 2458,1 363 1711.t

ROE ,Ot45 RRA 1.7147 RC3 ",6242 rAU ,14901 RRT ,9660 RRF ,91?5 RTF ,_,76

rOE 5.0085 FRAI4o6734 PC3"5,763_ 26P 0441 $09 5190,2 R26 ,flOG ill3 ,9653

9Dt 1,5352 BRA 3.SOla 9C3 |.3537 PIP 3lO| SOl 5159,5 $G2 593,2 TH4 27,92

LAUNCH OAT[ MAR tO 1871 PLIGHT TIME 256,00

ARRIVAL DATE NOV 21 1971

EARTH TO MARS

1?7,60 EEC .198D1 INC 1.6149 Vl 29.994

17|.20 RCA 142.45 APO 212.76 V2 25.864

[89.65 ZAC 64.16 ETC 668.26 LVl 12.84

3.690 DPA "43,06 RAP 280.40 ECC 1,3587

PO ¢6T TIM IN[ 2 LAT INJ 2 LONG

_085.5 -18,11 75.01

1970.5 -15,40 67.92

1904.9 -12,90 56.28

[579.4 -11.04 40.Z?

1311.4 -10,35 20.93

1053.8 -11.04 1.64

851.? -12,90 345,21

ORGIT DETERMINATION ACCURACY

GT 94.5 32 04.4 15 130,6

CRY .ISEO CR| ",5783 CIT -,9944

LSA 175,2 HSA It.5 85A 1,_

ELI |t4,3 EL2 9,? 4LF 54.I7

ARRIVAL DATE NOV 23 1071

HELIOCENTRIC CONIC O|8TANCE 6|9,464

6L 141,15 L4L -.OO L(_.. [ll,TT VL 32,|43 GAL "2,59 AZL GO,SO HER tI3,?l &MR

RP tlt.43 LAP -,13 LOP 82.52 VP 22.413 GAP 1.95 AZP 9t.25 TAL 318.34 TAP

NC. I30.999 GL 10,3_ GP -17,83 ZAL 132,04 ZAP 76,03 ITS 174,II ZA_ 11?,0_ [TE

PLANETOCENTRI¢ CONIC

¢3 21,969 VNL 4.60? DLA -4.20 RAL 321,&4 RAO 6643,? V[L [[.915 PTH 6,92 VHP 3,700 DPA -42,41

LNCH AZNTH LNEM TIN[ L-[ TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

|O.OD [? 50 44 3072,96 -33,99 95.07 183,35 125,65 18 41 5? 2D?Z.D

60.00 [8 34 47 2955.82 .-28.95 88,29 197.11 119.46 19 24 3 1955.8

?0.00 19 31 59 2?8?,62 -24,35 ??,22 189.69 114.73 20 18 27 1787.6

90.00 20 44 49 2339.65 -21.09 61,43 19|.20 111.64 21 27 2? 1559.7

90.00 22 8 IE 229O.53 -19.59 42.15 Ig1.70 110.$4 22 46 23 1290.5

100.00 23 27 40 2034,12 -21.09 22,90 t91,20 111.64 24 ! 34 1034.1

110.00 0 35 21 1834.45 -24,35 6.14 189,69 114.73 1 S 56 834.4

DIFFER£NTIAL ¢CRRECTICN6 MIO-COURGE EXECUTION ACCURACY

TD( 1.2975 TRA 5.2535 TC3-e,344[ 6AU ,7099 6GT 4921.6 6DR 2349,D 603 1696.5

RDE .6975 RRA 1.6530 RC3 -,5892 FAU .[4329 RRT .965? RRF .9853 RTF ,g789

FOE 4.97?7 FRAI4.9042 FC3-5,6463 UP 9747 SG8 3363.4 223 .1055 213 .9653

BDE 1.S776 6RA 3.64068C3 2.4166 FSP 3084 801 5335,0 SO2 SS1,1 THA 25.49

EARTH TO MARG

177,65 ICE ,19976 INC I,SDI9 V! 29,994

172,11 RCA 142.33 APO 212,93 V2 25.552

188.62 ZAC 64.83 ETC 268,11 LVi 12.44

RAP 2?9.50 ECC 1,3615

tNJ 2 LAT IN[ 2 LONG

-17,51 ?5.22

-14,79 67.17

-12.27 55.34

-I0,41 39./5

"g*71 19.73

-10,41 .51

-12,27 344.26

ORBIT DETERNINATION ACCURACY

5T 99.4 SR 62.5 58 12g.7

CRT .g893 CR6 -.9754 CST -,ggTD

LSA 174,5 NGA 12.8 $SA /.2

EL1 117.2 EL2 7.? ALF 32.06
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JPL T'M 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATE MAR 10 tSTt FLIGHT TIN! 210.09 ARRIVAL DATE NOV 25 t9T1

HELIOCENTRIC CQN|C

mL t40,55 LAL -.00

RF 222,72 LAP -.80

RC 133.312 GL 2.54

PLAN[TOC[NTRI¢ CONIC

C3 22,178 VHL 4.?09

LNCH AZNTH LNCH TIME

50.00 I? $4 59

60.00 18 39 45

?0.00 19 3? 46

80.00 20 51 80

90.00 22 19 4

100,00 23 34 11

110.00 0 41 D

DIFFERENT|AL CCRR[CTIQN$

TOE 1.3971 TRA 3.4328 TC3-2.4147 |AU .?348

R0[ .8819 RRA 1,9558 RE3 ",553? FAU .14128

FOE 4.9583 FRA14.SUSS FC3-S.$139 DiP 9060

80[ 1.6185 BRA 3.7868 BC3 2.4??4 FSP 3059

OZDTANC[ 688,932 EARTH TO NARD

-G.Q3 AZL 88.80 MCA |24.96 8HA t?T,l? ICE .tOSS! IHC I.DDSD Vl 88.114

V2 85.799

LVl 12.13

LOt. 168.77 VL 82.248 GAL

LOP 28.78 vP 22,$T9 GAP l,Y4 kIP 91.14 TAL 318,04 TAP !73,00 NCk 14_,EE APO 813.11

9P -17.19 ZAL 182.48 ZAP ?4.25 ET$ 173,69 ZAE 118,45 [TE 187.$8 ZAC 85.4? £TC 267,96

DLA -4.8? R_.3tt,O8 RAG 6643.e ¥EL 12,924 PTH 6.93 VHF 3,724 OFA -4|,79 RAP ET8.66 ECC 1.3680

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

3061.?4 "83.44 94.36 Ie3,ST |26.06 18 46 0 2081,7 -16.97 T4.?0

2042,89 "86,41 6T.43 26?.4T 1t9.66 29 26 48 2942.T -14,24 66,80

E??2.06 -23.90 78.24 190.08 115.16 20 28 58 177Z.1 -11.71 S4.d8

254J.7? "20.64 60.30 191.D2 112.07 2! 33 41 1541.8 -9.84 38.13

62T1.39 "19.42 40.95 192,14 180.g? 22 52 38 1271.6 -9.13 18.84

2016.24 "80,64 21.67 191.62 112.0? 24 ? 48 1016.2 -9.84 8S9.80

1818.89 "23.90 5.15 190.08 115.16 I 11 2? 8!8.9 -11,71 843.42

MIO-¢QUflSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

$GT 80i6.6 802 2248.3 DG3 1676.9 6T 104.0 82 6D.D S8 129,?

RRT 09649 RRF .9830 RTF .9802 CRT .9862 CRS -.9723 CST -.9974

SGB 5541.0 R23 .1000 R13 .9953 bSA 175.8 MSA _3.1SDA 1.3

861 8514,5 862 841.6 THA 23.37 £L1 120.2 EL2 8.? ALF 30.11

LAU_qCH DATE MAM 10 1971 FLIGHT TIkE 262.00 ARRIVA! DATE NOV 2? 1971

HELIOCENTRIC CCNIC DISTANCE 637. 797 EARTH TO MARS

RL 148.83 LAL ",DD LOt. 168.77 VL 32.240 GAL -6.69 AZL 88.70 HCA 216.16 3HA IT?.71 ECC .20035 INC 1,2964 Yl 29.994

RP 213.01 LAP -.76 LOP 24,92 VP 22.345 GAP 1.53 AZP 91.03 TAL 317.72 TAP 178.86 RCA 142.11 APO 213.31 V2 28.T66

RC 135.643 GL 8.80 GP -16.87 ZAL 132.92 ZAF 72.81 ET8 173,30 ZAE 113.86 ETE 186.83 ZAC 86.08 ETC 267.83 LVI 11.80

PLAN[TOCENTRIC C(_IIC

C3 22.416 VHL 4,735 OLA -5.50 RAL 322.53 RAD 6643.9 VEL 11.933 PTH 6.94 VHP 3.732 DPA "41.20 RAP 2?7.90 ECC 1.3889

LNCH AZHTH LNCH TXNE L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8O.OO 17 99 1 3091.77 -33.04 93,76 184.03 126.42 18 49 53 2051.8 -16.49 ?4.24

60.00 18 44 28 2930.89 "28.00 86.72 187.87 120.25 19 33 19 1930.9 -13.74 65.89

70.00 19 43 15 2?58.05 -23.49 75.38 190.52 115.53 20 29 13 1758.0 "11.20 53.73

80.00 20 S? 31 2525.56 -20.22 59,28 192.08 112.45 21 39 36 1525,6 -9.31 37.21

90.00 22 21 33 2254.40 -19.00 39.86 192,61 111,35 22 59 8 1254.4 -8.80 17.66

100.00 23 40 23 2000.03 -20.22 20.65 192.08 112.45 24 13 43 1000.0 -9.31 358.58

1t0.00 0 46 3? 1804.86 -23.49 4,27 190.52 115.53 I 16 42 804.9 -11.20 342.65

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4179 TRA 3.6505 TC3-2.4?97 BAU .7593 3GT 5308.0 SGR 2142.1 863 1653.9 ST 108.6 32 59.1 $8 127.6

RDE .8683 RRA 1.4811 RE3 -.$197 FAU .13878 RRT .9654 RRF .9004 RTF ,9812 CRT .9827 CR8 -.9690 CST -.9978

FOE 4.8963 FRA14.3?84 FC3-9,3598 BSP 9380 8GB $722.1 223 .0948 213 ,9854 LSA 177.2 NSA 13.4 88A 1.3

608 1.6626 BRA 3.9395 6C3 2.5336 FOP 3029 861 5697.0 $G2 535,0 THA 21.45 ELI 123.3 EL2 9.6 ALF 28.31

LAUNCH DATE MAR 10 1971 FLIGHT TIME 264.00 ARRIVAL DATE NOV 29 1971

HELIOCENTRIC CONIC DISTANCE 641.959 EARTH TO MARS

RL 148.55 LAL ".00 LOL 168.?? VL 32.2S| GAL "6.77 AZL 88.80 HCA 2!7,33 3HA 177.?6 [CC .20125 INC 1.2026 Vt 29.994

RP 2/3.31 LAP ".73 LOP 26.11 VP 22,310 GAP 1.32 AZP 90.96 TAL 317.40 TAP $T4.75 RCA 141.99 APO 2!3,53 V2 25.T32

RC 137.991 GL 8.11 GP -15.98 ZAL 183.33 ZAP 70.61 [T3 1?2.95 ZAE 1!2.29 ETE !86.06 ZAC 86.66 ETC 267.70 LV! 11.47

PLAN_TOCENTRZC CONIC

C3 22.684 VHL 4. 793 DLA -6.09 RAL 322,94 RAD 6644.0 V[L 11.945 PTM 6.95 VHP 3. ?$4 DPA -40.62 RAP 277.21 ECC 1.3T33

LNCN AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

50.00 18 2 53 5042.96 -32.60 93.23 184.42 128.73 18 13 38 2043.0 -16,08 73.84

80.00 18 48 $9 2920.39 -2T.64 86,06 188.30 120.58 19 37 39 1920.4 -13.39 85.36

?0.00 19 48 28 2?45.45 "23,12 74.56 290.98 115.87 20 84 13 1745.4 -!0.74 53.05

80.00 21 3 23 2510.90 "19,84 58.36 !92.58 118.78 21 48 14 1510.9 -8.84 36.39

90.00 22 27 43 8238.91 -19.61 38.69 293.21 !21,69 23 S 2 2238,8 -8.12 26.??

100.90 23 48 IS 1989.37 -!9.84 !9.73 192.58 112.78 24 !9 20 985.4 -5.94 557.78

t10.00 0 51 50 1_92.27 -23.12 3.48 190.98 115.87 1 2! 42 792.3 -lO.?A 541.98

DIFFERENT IAL CORRECTIONS MID"COUrSE EXECUTION ACCURACY OR61? DETERS!HAT!OH ACCURAC_

?DE 1,4793 TRA 3.8475 TC3-2,5405 6AU ,7848 $GT 5539.6 $_ 2045.2 303 1687.D ST 113.2 $R 57.5 33 126.4

ROE .8561 ERA 1,4092 RE3 -.4877 FAU .13821 RRT .HI4 RRF ,S/T3 RTF ._.21 CRT .9799 CR8 -,9854 ¢8I -.998Z

FOE 4.8487 FRkt4,t296 FC3-5.1985 6IF 971| 8_B 3905.1 R23 .0888 213 ,0855 LSA !78.9 MSA 13.8 38A 1,)

DOE I.?OSE |RA 4.09?2 6C3 E.5869 F|P 2989 861 5901.Z 862 530,E TMA !9,71 ELI !28,5 EL2 JO.S ALF 29.84

LAUHCH DATE MAR 10 1971 FLIGHT TIME E66,0D ARRIVAL DATE DEC ! 1971

EARTH TO MARS

177.82 ECC .20220 INC 1,1145 V! 29.994

175.6! RCA !4!.86 APO 213.77 VZ 25.897

185.38 ZAC 8?,22 ETC 26?.39 LVI 11.14

HELIO¢ENTR|C CONIC O|STANCE 648,!17

RL 148.55 LAL ".00 LOL 168.?T VL 88.235 6AL "6.64 AZL 68.88 HCA Z18,54 8NA

RP 213.61 LAP ".69 LOP 27.30 VP 22.2T6 GAP 1.|1AZP 90.87 TAL 317.07 TAP

RC 140.358 DL ?.46 GP -15.42 ZAL !53,72 ZAF 69.16 ET$ !72.64 ZAE 1|0.73 ETE

PLANETOCENTRIC CONIC

C3 22.969 VHL 4.794 DLA "6.63 RAL 323.36 RAD 6644,1VEL 11.957 PTH 8.96 YHP 3.780 DPA "40.08 RAP 276.59 [CC 1.3782

LNCH AZMTH LNCH TIME L'i T|NE INJ LAT INJ LONG INJ RT A8C INJ AZNTH |NJ TIME

50,00 18 8 35 3035.22 -32,36 92.76 184.85 127.00 18 57 10

60.00 18 93 16 2911.07 "27.32 85.49 188,76 120.86 19 41 47

TO.D0 19 53 26 2734.16 -22.78 73.86 191.48 116.!6 20 39 0

8O.OG 21 8 58 249?.68 -19,49 57.53 193.10 113.08 21 50 36

90.00 22 33 34 2224.71 -18.25 38.01 193.64 111.98 23 10'39

tOO.DO 23 51 50 1972.15 -19.49 18.g0 193.10 1!3.08 24 24 42

110.00 0 56 48 I?80,98 -22.76 2.78 191.48 118.16 I 26 29

DIFFERENTIAL CORRECTIONS NID-COURS_ EXECUTION ACCURACY

TOE 1.5420 TRA 4.0435 TC3-2.5994 BAU ,8090 8GT 5767.2 3GR 1953.0 SG3 1598.6 •

RDE .8495 RRA 1.3405 RC3 -.4563 FAU ,13323 RRT ,9587 RRF ,9?39 RTF .9828

FD[ 4.79g4 FRA14,061? FC3-S.0190 BSP 10057 $GB 6088.9 223 .0833 213 .g955

BOE 1.7986 ORA 4.25g9 DC3 2,6332 FSP 2948 361 6061.0 9G2 527.g THA t8.13

PO CST TIM |NJ 2 LAT [NJ 2 LONG

2055.2 "15.68 ?3.49

!911.J -12,g0 84.69

1754.2 -10.32 52.44

1497.? -6.40 55.64

!224.? -?.68 _9.97

972.2 -8.40 387.01

781.0 -t0.52 341.35

ORBIT DETERMINATION ACCURACY

8T 1!7.6 $R 56.0 $S 125.1

CRT .9?50 DR9 ".9616 CST -.9984

LSA 180.1N$A 1_.1SSA 1.3

EL1 229.8 EL2 11.3 ALF 25.12
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAW(r_.04 DATE MAR tO t111

MELIO¢ENTRIC CONIC

RL 14lie| LAL -.00

RP 213.92 LAP -.i8

RE 142.739 GL S.I|

PLANETO¢ENTRIC CON|¢

C3 23.303 VHL 4.8_7

LMCH AZMTH LNCH TIME

90.00 10 10 ?

60.00 11 ST 29

?0.00 I9 58 9

80.00 21 14 18

90,00 82 39 $

100.00 0 ! 4

110.00 1 1 32

FLIGHT TIME 288.00 ARRIVAL DATE OEC I IST$

018TA_[ 850,878

LOL IU,?? VL 38.118 GAL "4,9Z AZL 88.8? HCA el0.T8 8NA

LOP 2e.49 vP 82.84E GAP ,90 AZP 90°?9 TAL 318.?$ TAP

GP -14,11 ZAL 154,09 ZAP 47.5e ET8 t72.35 ZAE I0t,EO EYE

EARTH TO MAR1

tTT,88 ECC ,8032! IMC I.OeO4 Vt II.lS4

|?l.4S RCA 14|.Y3 APO 214.03 ¥8 8S.ll9

184;T2 ZAC #_.Te ETC 887.41 LVI 10.88

DLA -7,14 RAL 389.71 RAD (844.3 V[L ll,gTO PTM 6,9T VHP 3,809 OPA -el,Is RAP 8Tl.Oe ECC 1.$839

L-I TIN[ INJ LAT INJ LONG INJ RT ASC ]HI AZNTH INJ TIME PO ¢87 TIM INJ 2 LAT INJ 8 LONG

3088.46 -3_.09 98.36 185.30 187.83 lg 0 36 8028.5 -IS,36 T3.19

8909.88 -87.03 84.98 189.25 121.11 19 45 44 1902,8 "18.56 14,49

E?84,09 -22.41 73,24 191.99 t18,42 20 43 33 1724,1 -9.95 91,89

2485.T9 -19.17 56.79 193.64 113.34 21 55 42 t485.8 -8,01 34.98

2211.99 017,92 37,22 194.19 I12.25 23 IS 0 1212.0 -7,28 15.29

1960.27 -19.17 18,16 193.64 113,34 0 33 44 960.3 -8.01 356,35

1770.91 -22.48 2.16 191.99 |16.42 ! 31 2 770.9 -9.gs 340.81

DIFFERENTIAL CCRRECTION8

TO[ 1,6044 TRA 4.2377 TC3-2.8474 |AU ,8354

ROE .8360 RRA 1.2743 RE3 -.4278 FAU .13086

FOE 4,7436 FRA13.8_4 FC3"4.8394 BSP 10363

80[ 1.8091 BRA 4.4251 BC3 2.6416 FSP 2898

LAUNCH DATE MAR IO 1971

H[LIOCENTRIC CONIC

RL 146.SS LAL -_00

RP 2|4.24 LAP -.62

ME 149.138 GL 6,27

PLANETOCENTRIC CONIC

C3 23.652 VHL ' 4.813

HID-COURSE EXECUTION ACCURACY

SGT 5967.9 SGR I863.0 SG3 /567,!

RRT .9555 RRF .9700 RTF ,9633

808 62TI.6 R23 ,0783 R13 .9656

661 6249.4 SG2 527.1 THA 16.70

FLIGHT TIHE 270.00

DISTANCE 654.422

LOL 168.77 YL 32.264 GAL -?.00 AZL 89.05 HCA 220.90 3MA

LOP 29.6? UP 22,20T GAP ,70 AZP 90,72 TAL 316,38 TAP

GP -14.37 ZAL t54.46 ZAP" 65.98 ET9 172.10 ZA2 107.70 ETE

DLA -7.61 AAL 324,|8 MAD 8644.4 VEL 11.985 PTH 6.98 VHP

ORBIT DETERMINATION ACCURACY

ST 121.9 SR 54.6 88 123.?

CRT .9707 CR9 -.9376 CST -.9987

LIA 161.5 MSA I4.5 88A 1.3

ELI 133.0 EL2 12.0 ALF 23,71

ARRIVAL OAT[ DEC S 1971

EARTH TO MARS

17?.99 ECC .20428 INC .9510 V! 29.994

1T7,88 RCA 141.60 APO 214,30 V2 23.62?

184.J4 ZAC 88.25 2TC 287.40 bVl 10,91

S.841 DPA '39.04 RAP 273,94 ECC 1.3823

LNCM AZMTH LNCH TIME L-I TIME INJ LAT

50.00 18 13 3! 3022.6? "3|.19

60.00 19 1 1? 2899.83 -26.78

?D.00 20 2 40 2715,16 -22.21

80,00 21 19 20 2475.15 -18.68

90.00 22 44 29 2200,5? -$7.63

100.O0 0 6 8 1949.62 -16.86

110,00 1 6 2 17tl.98 -22.2!

DIFFERENTIAL CORRECTIONS

TOE 1.6615 TRA 4.4319 TC3"2o6934 BAU .8610

ROE .8280 RRA 1.2112 RE3 -.3991 FAU .12702

FOE 4.6878 FRA13.S?e8 FC3-4.6493 68P 10725

DOE 1,8626 9RA 4.5944 BE3 2,?228 FSP 2847

LAUNCH DATE MAR 10 1971

HELIOCENTRIC CONZC

RL 148.55 LAL -.00 LOL 16t,?? VL 32.268 GAL

RP 214.55 LAP -.eR LOP 30.05 VP 22.172 GAP

|NJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ ? LAT INJ Z LONG

92.01 185.78 127.42 19 3 54 2022.7 -15.07 72.92

84.54 189.76 121.32 19 49 32 189S,6 -12.25 64.11

72.69 192.54 116.64 20 47 55 1719.2 -9.62 51.41

56.14 194.20 113.57 22 0 35 1475.2 -7.66 34.30

36,5t 194.76 112,48 23 21 ? 1200.6 -6.92 14.60

t7.50 194.20 113.57 0 36 3? 949.6 -7.66 355.75

t,60 192.54 116.64 1 35 24 762.0 -9.62 340.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6202.8 $GR 1781.7 SO3 1533.9 ST 126.2 9fl 53.3 $l 122.3

RRT ,9517 RRF .9656 RTF .9637 CRT .9661 CR3 -.g$34 CST -.9989

600 6453.? R23 .0735 R13 ,9656 LeA 103.0 MSA 14.0 leA 1.3

301 6432,1 862 527,8 THA 15.40 ELI 136,4 EL2 12.7 ALF 22.42

FLIGHT TIME 272,00 ARRIVAL DATE OEC 7 1971

DISTANCE 698,567 EARTH TO MARS

-7.06 AZL 89.12 HCA 222.08 3MA 178.02 ECC .20540 INC .6754 Vl 29.894

.49 AZP 90.65 TAL 316.02 TAP 178,10 RCA 141.46 APO 214.59 V2 95.591

RC 147.555 GL 5.73

PLANETOCENTRIC CONIC

C3 24.02? VHL 4.902 DLA

LNCM AZHTH LNCM TIME b-I TIME INJ LAT

90.00 t8 16 47 3017,72 -31.64

80.00 19 9 9 2898,40 -26,55

70.00 20 6 58 2707.29 -21.97

OO.O0 21 24 9 2485.67 -10.62

90.00 22 49 29 219o.35 "17.36

100.00 0 10 57 1940,14 -16.82

110.00 1 I0 90 1754.11 -21,97

OlPWERENTIAL CORRECTIONI

TOE 1.7323 TRA 4,994T TC3-|.7314 IAU ,ee?l

R02 .1109 RRA 1.riOT R¢3 -.3T30 PAU ,|l_Tt

POE 4,e274 FRA13.4e40 PC3-4,4803 |eP |10||

60E 1.9170 IRA 4.?el? Ic3 2.?917 PeP eT$O

GP -13.08 ZAL 154.81 ZAP 64.47 [T$ 171.0? ZAE 106.22 [TE 183.61 ZAC 86.73 ETC 267.32 LVl 10.20

-8.05 RAL 324.59 RAD 6644.6 VEL 12.000 PTH 6.gg VMP 3.8?5 OPA -38.56 RAP 275.11 [CC 1.3954

INJ LON6 INJ RT ASC INJ AZMTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

91.72 186.29 127,59 19 ? S 2017.7 -14.83 72.70

84,16 190.29 121.50 19 53 11 1869.4 -11.98 63.00

72.20 ' 193,10 116.83 20 52 S 1707.3 -g.33 50,99

55.55 t94.?9 113.77 22 5 15 1465,7 -7.35 33.85

e5.88 195.35 112.68 23 25 5g 1190.3 -6.60 14.02

16.92 194,79 i13,77 0 45 17 940.| "?,55 355,22

1,12 I93,10 i16.83 1 39 35 754,1 -9.53 339.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

eGT Idlt,t SGR 1702.9 863 1499,0 97 130.3 IR 52,1 el 120.7

RRT .94YI flflF ,ill8 R?F ,_41 CAT ,9913 CRi ",94|9 CIT -,9990

eGO lR33,4 Rt3 ,0890 RI3 ,983? LeA 184.5 MIA 15,2 |IA 1.3

8Gt e112,2 |G| Beg.? THA 14.|i ELl 139,? EL2 13.4 ALP 21,24

LAUNCH DATE MAR 10 1971 FL|GMT TIME 874.00 ARRIVAk OATE DEC 9 leyl

MELIOCtNTRI¢ CONIC DISTANCE ell.TOe

RL 149.59 LAL -.00 LOL 188.?T YL 38.2T) GAL -?.1? AZL 09.20 HER 223.28 IMk

RP 214.88 LAP -.55 LOP 32.03 YP 12,189 GAP ,20 AZP 80,59 TAL 315,83 TAP

RC 149.t89 GL 5,2i GP -13.42 2AL te|,!8 ZAP I_.99 ETS i71,68 ZAE 104.?? ET[

PLANETO¢ENTRIC CONIC

C3 24.429 VHL 4,$42 DLA -I,41 RAL 324,89 MAD 6944,1 VEL 12,017 PTH ?,01 VMP

LNCH A2MTN LNCH TIME L-I TINE INJ LAT

90,00 19 19 |S 3013.58 131.47

lO,O0 19 9 36 2814.05 -26,36

?0.00 20 I! e 2?00.4| -21.76

80.00 21 21 49 2457.21 -18.39

90,00 22 $4 19 2111,26 -17.12

100,00 0 15 33 1931.?S -18,39

110.00 I 14 2? 1747.23 -21.76

DIVFERENTIAL CORR[CTIO0_

TOE 1.7979 TRA 4.5173 TC3-8.7738 BAU .9129

ROE ,2153 RRA 1,0929 RC3 -.3480 PAU ,12034

FDE 4.56?4 FRA13,943t FC3-4.2647 UeP 11384

BDE 1,9741 BRA 4.939? BC3 2.7983 PIP 2?32

EARTH TO MAR8

171,10 [¢C ,|Die7 JMC .e034 W 21.194

1?8,91RCA 141.31APO 214,81 V2 25,554

183.13 ZAC 89.19 £TC 267,21 LV! 9.t8

3.913 DPA -38.10 RAP 274.7* [CC 1.4020

INJ LONG INJ RT AeC INJ AZMTM INJ TIME POC$T TIM INJ 2 LAT INJ 2 LONG

91,47 188.e| 127.73 19 10 9 2013,8 -14,13 72.31

13.84 190.65 121.66 19 $6 42 1084.0 -11.75 63.53

?1.78 193.66 117.00 20 e6 5 1700,d -9,07 50.62

$5.04 1g5.39 t13,g5 22 g 42 1487,3 "7.0? 33.38

35,32 1gs.96 112.89 23 30 39 1181,3 -6.31 13,50

16.40 195.39 113.95 0 47 45 931.7 -?.0? 354*?5

,70 193.66 117.00 l 45 34 ?47.2 "_,07 339,54

MID-COUR3E EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 6613,4 8GR 1528,5 363 1463.0 3T 134,3 eR 5].0 $$ 119.2

RRT .9419 RRF ,9550 RTF ,9843 CRT .9863 CR5 -.g443 CIT -.9g92

$60 1810,9 R23 .0950 R13 .9857 LeA 186,_ MeA 15.6 63A 1.3

$81 6790.0 SG2 832.8 THA 13.14 ELI 143,0 EL2 14.0 AI.F 20.16
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR |0 ll?l

NELIOCEMTRIC CONIC

RL 148,S9 LAL ",DO

RP ItS,It LAP ",51

RC 152o438 SL 4.72

PLANETOCENTRIC CONIC

C3 24.854 VHL 4.985

LNCH AZNTH LNCH TIME

DO.DO 18 EE S6

SO.OO 19 12 4

7O.0O 20 19 1

SO.DO 21 33 8

90.00 22 58 $4

lOO.OO O 19 Se

FLitNT TIN[ 2?8.00; ARRIVAL DATE DEC It Ii71

• DIITANC[ D8S.844

LOL t88.77 VL 3t,tn GAL -?,28 kZL el.t? HCA 224.45 8MA 29.2R4

LOP 33.20 VP Et.|03 GAP ,OD AEP 90.12 TAL 319.2? TAP 25.SI9

GP -12,6R 2AL 15S.49 ZAP Sl.S? [79 |71.4? 2AE |OS.SS [TE 9.S9

DLA -8.84 RAL 329.$9 RAD D644.9 VEL |2.034 PTM ?,02 VHP 3.953 DPA "37,66 RAP 2?4.43 ECC |.409Q

L-I TIME INJ LAT ZNJ LONG |NJ RT ARC INJ AZNTM INJ TIME PO CST TIN INJ 2 LAT IRa E LONG

3010.20 -31,33 91,27 leT.39 127.84 19 |3 T 20|0.2 -14,+47 72.36

28?9.S3 -26.20 83.$8 t91,42 121,79 20 O 4 1879.5 *11.56 63.31

2694.46 -21,57 ?1,42 194.28 1|7,14 20 99 58 1694.5 -8.85 $0.30

2449.90 -t8.|2 54.58 196.01 1|4.10 22 13 58 1449.9 -6,83 32.9?

2179.23 -18.91 34.83 196.59 113.01 23 35 ? 1173.2 -9.06 13.05

1924.37 -18.1D 15.95 198.0| |14.10 O 52 t 924.4 -6.83 354.34

EARTH TO MARS

|?S.|i ECC .tOrSO INC .T$48 VI

179.?0 RCA 141.16 APO 215.21 V2

182,69 ZAC 99.62 ETC 29T.20 LVI

110.00 I 18 23 1741.28 "21,S?

DIFFERENTIAL CCRRECT|ON8

TOE 1.2611 TRA 5.0063 TC3-2.81|8 8AU .8408

ROE .8093 RRA 1.0364 RE3 -.3267 FAU .|1?$)

FOE 4.4914 IrRAIS.OQ28 FCS-4.D940 89P 11674

DOE 2.0294 BRA 5.1125 BE3 2.8308 FSP 265D

LAUNCH DATE NAR 10 19?1

HELIOCENTRIC CONIC

RL 148.55 LAL -.DO

RP 215.54 LAP -.48

RC 154.904 GL 4.28

PLANETOCENTRIC CONIC

.34 194.20 31?.14 I 4? 25

MID-COURSE [XECUTION ACCURACY

DGT 6807.3 DGR 135?.0 S03 1425.0

RRT .939! RRF .94D6 RTF .9846

SGB 8963.1 R23 .0603 RI3 .9857

881 8992.5 862 535.5 THA 12.t6

FI.16HT TIM( 278.00

741.3 -8.85 339.22

ORBIT DETERMINATIO_ ACCURACY

iT 138.1 SR 49.9 SS liT.4

CRT .9509 CR8 %9393 C$T -.9923

LSA 187.3 MSA 15.9 SSA 1.2

EL! 146.2 EL2 14.S ALF 19.16 '

ARRIVAL DATE DEC 13 1971

DISTANCE 670.972 EARTH TO MARS

LA_,. 168.?? VL 32.284 GAL "?,35 AZL 89.33 HCA 225.S0 8MA 1?8.27 ECC .20908 INC .9999 Vl 28.994

LOP 34.3? VP 22.068 GAP *.13 kiP RO.4? TAL 314.89 TAP 18O.4D RCA 141.00 APO 219.54 V2 29.400

_P -|2.S6 ZAL 155.62 ZAP 60.19 ETS 171.31 ZA£ 101.98 ET[ 182.2D ZAC 90.04 ETC 21?.iS LVI 9.20

+ C3 25.309

LNEN AZMTH

50.00

60.00

TO.00

80.00

90.00

lO0.OO

110.00

DIFFERENTIAL

TOE 1.9297 TRA 5.1998

ROE *8066 RRA ,9944

FOE 4.4377 FRAIE.??93

ODE 2.0913 ERA 3,2922

VHL 9.030 DLA "9.19 RAL 325.?8 RAD 6645.1 VEL 12.053 PTH 7.04 VHP 3.995 DPA -3?.24 RAP 274.18 ECC 1.4tiS

LNCH TIN[ L'I TIH[ INJ LAT INJ LONG INJ RT ARC ZNJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18 25 51 3007.93 -31.22 91.12 187.92 127.92 19 15 59 2007.5 *14.33 ?2.24

19 IS 23 2875.80 -28.07 83.34 192.01 121.89 20 3 19 1875.8 -II.40 63.12

20 18 47 2689.39 "21.41 ?|.ll |94.$9 117.27 21 3 36 1689.4 -8.68 SD.O3

21 37 20 2443.50 -18.01 54.19 196.64 114.23 22 18 4 1443.5 -6,62 32.62

23 3 17 2166.21 -16.72 34.40 |97.23 113.14 23 39 23 1166.2 -5.84 12.66

O 24 8 191T.9? -18.01 15.56 196.$4 114.23 O 56 S 918.0 -6.62 353.98

I 22 9 1736.21 -21.41 .D3 194.89 117.27 I 51 6 736.2 "8.6_ 338.9S

CORRECTIONS

TC3-2.83|5 8AU ,9D58

RE3 -.3032 FAU .11351

FC3-3.8834 8SP 12013

BE3 2.8547 FSP 2606

(_qBIT DETERMINATION ACCURACY

ST 142.1 SR 49.0 83 115.9

CRT .9455 CRS -.9346 CST -.9994

LSA IO9.I MSA 16.3 8SA 1.2

ILl 149.5 EL2 15.2 ALF 18.25

ARRIVAL DATE DEC IS 1971
LAUNCH DATE NAN IO 1S?1

MID-COURSE EXECUTION ACCURAC7

8GT 6998.6 SGR 1492.4 383 1388.4

RRT .9292 RRF .9417 RTF .D846

9GB 7155.9 R23 .0577 RI3 .9856

9G! ?135.4 362 541.0 THA 11.27

FLIGHT TIME 28D.OO

NELIOC£NTR|C CONIC 3I$TANC[ 6?5.097 EARTH TO MARS

RL 148.55 LAL -*OO L(_. |08,77 VL 32,290 GAL "?,45 AZL 89,_9 HCA 226,79 8MA 17D,38 [CO ,21041 INC ,8039 VI 29.994

RP 215.S? LAP ".44 LOP 3S.|S VP 22.033 GAP "o34 AZP 90.42 TAL 314.50 TAP 191.26 RCA 140.03 APO 215.89 V2 25.443

RC 15T.385 GL 3.82 GP -t2.15 ZAL 156.14 ZAP SS.83 [T3 17i.11 ZAE lO0.SO ETE 181.93 ZAC 90.44 ETC 297.12 LV! 0.98

PLANETOCENTRIC CONIC

C3 23.781 VHL 3.DTS DLA "9.52 RAL 326.18 RAD 1643.S VEL 12.0?3 PTH 7.09 VHP 4.032 OPA "36.84 RAP 2?3.99 ECC 1.4243

LNCH AZNTH LNCH TIN| L'I TIME INJ LAT INJ LONG INJ RT ARC INJ AEMTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

50.00 lO 29 40 3009.92 -31.33 91,00 189.S0 127.99 19 12 45 2OOS,S -14,24 72,15

60.00 12 18 34 2972.80 "25.96 03.I9 192,11 |21.98 20 6 27 1872.8 -|1,27 S2.97

?O.OO 20 22 23 2683.14 -21.28 70.83 195.52 117.37 21 T 9 1185.1 "9.31 49.8D

80.00 21 41 21 2437.99 °17.09 93.86 19T.28 114.34 22 21 59 1438.0 "6.43 32.31

90.00 23 7 28 2160.12 -16.51 34.02 197.88 113.21 23 43 23 1160.1 -S,t4 12.31

100.00 0 2i 8 I9|2.46 -17.85 15.22 197.28 114.34 ! 0 l 912.3 -6.43 333.69

llO.OO I 25 46 1731.96 -21.28 359.11 195.52 117.37 I 54 38 732.0 -3.51 338.72

DIFFERENTIAL CCRRECTION8 MIDoCOURSE EXECUTION ACCURACY ORBIT DCTERNINATiON ACCURACY

TDE 1,9941 TRA 5.3803 TC3-2,8982 DAU ,9934 $GT ?|80.5 3GR 1429.6 383 1349,R 3T 145.7 IR 48.1 33 114.1

ROE .8030 RRA .9330 RC$ -.2042 WAU .11047 RRT ,921? RRF .9330 RTF ,_J4? CRT .9398 CR8 *,9202 CST *.9995

FOE 4.3929 FRAIE.3314 WCS-3.TO9? DSP 12297 3GB 7321.4 R23 .OS4O RI3 .t856 LSA 190.5 NSA 16.7 83A 1.2

ROE 2.1303 ERA 5.4983 De3 2.8823 FSP 2531 3G1 TSOl.t 382 545.4 THA 10.46 ELI 152.6 EL2 15.T ALF 17.41
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JPL TM 33-/OO EARTH--MARS TRAJECTORIES (VOL. 4, 19719

LAUNCHOAT[ HAR it tRTt FLIGHT T[_ sit,D0 ARRIVALOAT( AU8 10 SITI

HELIOCENTRIC CONIC DISTANCE 438,4?? EARTH TO NAN8

RL I48.$l LAL -,00 LOt. tit,T? VL 33,$11 IAL ol,33 A2L 94,11 H¢A I83,30 IRA Ill,it [¢¢ .ITRI$ IN¢ 4,1108 Vl IN,ill

RP tOT,00 LAP -I,3S LQP 3|3,13 VP 24,618 GAP |S.91 AZP 86,33 TAb 388.$9 TAP Ill,80 RCA|48.04 APO 851.77 V2 21.448

RC SI.ISS GL -81.14 GP t0,78 ZAL I48,TR ZAP tit. S3 ETS lS3,0I ZAE |60,10 ET[ 128.39 ZAC 112,45 ETC 274.45 LVI -Z3oDI

PLANETO¢EHTRI¢ COqlC

C3 39,484 VHL t,934 OLA -33,|? RAL 323,82 RAt tl|O,S V[L t2.624 PTH ?,48 VHP ?,ITS OPA "I0.84 RAP 302.44 ECC 1,8488

LNCH AZNTH LNCH TINt L-! TINt INJ LAT INJ LONG |NJ RT A3C |NJ AZNTH |NJ TINt PO CIT TIN INJ 2 LAT INJ Z LONG

$0.00 80 49 43 2320.36 -4,81 87,83 199,50 136.95 _l 3| 56 t|28.4 9.58 $1,87

10,OD 89 38 29 9939,19 ,35 50.36 208.23 $30_30 83 I5 39 1239._ 16.19 32.00

S8,79 I 20 22 177?,46 |4,33 83.19 tit,IT |23.2? I 50 O T??,5 26.86 1.2_

88.79 I 9O 22 1777,46 54,53 83.29 218,87 113,2T I $0 0 ?TT,S 86.86 1.21

86.79 I 20 22 1777,46 14,53 83,2D 818.87 |23.27 I §0 0 ???.S 86,88 1.R1

36.79 1 20 22 1777.46 14.53 23,29 218.87 193.27 I 50 O 777.5 96.86 1,21

66.79 1 20 22 1777.46 14,53 83,29 218.87 123,27 I SO 0 777.5 86.88 1.21

oIIrF'EREN?/AL CCRREC?I_V6

TOE-1.9890 TRA-2.0872 TC3 -.0970 OAU .1359

ROD ".5033 RRA ".483S RC3 ._384 FAU .05176

FOE 1.2058 FRA 3,3247 FC3-1.1348 06P 4??9

ODE 1.3643 BRA 9.1425 8C3 .2574 F6p 549

LAUNCH DATE HAR 11 lgT!

NEL10CENTRIC CQNIC

NIO-COUR3( EXECUTIQN ACCURACY ORBIT O[TERHINATION ACCURACY

6ST 2823.2 6DR ?72,6 383 3Sg.t ST 67,7 8R 24,4 38 33,7

RRT ,6756 RRF -.9854 RTF -.9085 CRT ,9787 CR3 .8986 CST .9689

6G0 8734.6 R23 -.2369 RI3 -.9174 LIA 88.9 V_SA 12.8 88A .8

681 2TID.? 6G2 361.2 THA 14.73 ELI 71.8 EL9 4,7 ALF 19,49

FLIGHT TIV_ 164,00 ARRIVAL DATE AUG 22 1971

OZ6TANCE 439,008 EARTH TO NARS

RL 148.59 LAL -.DO

NP 9O?.OILAP -I.84

RC 57.295 rd. -93.32

PLANETOC[NTRIC CONIC

C3 38,671 VHL 1.910

LNCH AZNTH LNCH T|HE

50,00 91 I 12

tO.DO _2 S? 51

64.96 i 13 26

84.96 I 13 98

64.98 1 13 28

84.98 1 13 28

64.98 1 13 28

L_. 168.77 VL 33.278 GAL "7,89 AZL 04.29 HCA |54.58 8NA 19S,49 (CC .27283 [NC 4.2939 Vl 99,988

LOP 394.30 VP 24.563 GAP 15.40 AZP 06.12 TAL 322.93 TAP II7.40 RCA 142.16 APO 248.83 V9 26.457

GP 11.49 ZAL 142.80 ZAP 155.27 (T6 153.25 ZA[ 159.93 [TE t23.61ZAC 113.21 [TO 274.35 LVI -23.8?

DLA -3?,08 RAL 330.54 PAD 8650.2 VEL t2.592 PTH 7.45 VHP ?,898 DPA -10.13 RAP 302.49 ECC 1.8364

L-I TINI[ INJ LAT INJ LONG ZNJ RT ARC INJ AZHTH INJ TINt PO CST TIN INJ 2 LAT INJ 9 LONG

9493,11 -?.03 86.13 200.?1 137.13 81 42 45 14g3.1 11,38 S0.34

2182.11 2,88 47.63 210,16 130,22 23 34 13 1182.1 18.53 28,99

1801.10 IS,13 23,6! 219.58 124,28 5 43 30 601.8 87.79 3.61

1801.18 15.13 25.81 210.56 I24.26 1 43 30 802.2 27,79 3.61

1801.19 15.13 85,6! 810.56 124,80 1 43 30 001.2 87.79 3.61

1601.tg 15,13 93.6! 219.56 194.96 I 43 30 801.2 27,70 3.61

1801.19 15.13 25.6! 829,56 124.26 I 43 30 801.8 87,79 3.61

DIFFERENTIAL CCRRECTI_

TDE-1.2859 TRA-2,0377 TC3 ".0869 8AU ,1407

NO9 -.$110 RRA -.5314 tiC3 .9560 FAU .05337

FDE 1.2776 FRA 3.42?3 FC3-1.1947 88P 4803

ROE 1.3834 BRA 9.1059 Be3 .2722 FIP 588

HID-COURSE EXECUTION ACCUPACY O801T DETERNINATION ACCURACY

6ST 2636.7 8DR 63?.4 683 379.2 6T 68,9 6R 25,3 63 5S.8

RRT .8909 RRF -.9415 RTF -.9115 CRT .9862 CR6 .9143 C6T .9679

SG8 2766.5 P23 -.9497 P13 -.9218 L3A 91.2 N3A _.8 8SA .8

8GI 2T48.8 682 365.7 THA 16.09 ELI 73,3 EL9 3.9 ALF 19.94

LAUNCH DATE NAR 11 19TI FLIGHT TIME 166.00 ARRIVAL DATE AUG 9l 1971

HELIOCENTRIC CONIC

RL 148.59 LAL ".00

• RP 208,94 LAP -1,84

RC IT,G?| GL -94,73

PLAN[TOCENTNIC CONIC

C3 38.00? VNL 6.18S

LNCH AZNTH LNCN TINt

50.00 21 14 9

80.00 23 22 4S

83.0? 1 7 T

43.07 1 7 T

83.0? 1 ? 7

83,07 1 ? 7

83.07 l 7 ?

DISTANCE 442.565 EARTH TO NARD

LO(. 189.77 VL 33.908 GAL "7.5S AZL 94,49 HCA 135.83 SNA 194.17 [¢C .98731 INC 4.4934 Vl 99.989

LOP 385,6S YP 24,470 GAP 15,05 AZP 85,90 TAL 382.06 TAP 110.79 RCA 142.87 APO 246.08 V9 96.486

GP 12.36 ZAL 141.55 ZAP 153.95 ET3 |S2.83 ZAE 159.62 ETE 122,93 ZAC |14.05 (TC 874.63 LVl -24,74

DkA -38.90 RAL 331.34 PAD 8650,D VEL 12.565 PTN 7.43 VHP T.5DT OPA -9.25 RAP 302.50 ECC 1,695S

L-I TINt ZNJ LAT INJ LONG |NJ RT AJC INJ AZNTH INJ TIHE PO CIT TIM [NJ 2 LAT INJ 9 LONG

949S,33 "5,10 84.53 208.20 137.36 81 S5 4 1455.3 13.18 40.68

91|9,00 S,93 44,27 211.74 . 129,94 23 5? S? 1112.1 81,32 2S.19

1894.59 15.78 8?,96 220,41 125.34 I 37 32 894.6 88.T5 6.06

1824.59 15,?8 87,96 220,41 125.34 I 37 32 824.6 |8.TS 6.06

1884.S9 19,72 87,96 290,41 125.34 I 37 32 824.6 28,7S I.D9

1694.S9 15,T9 87.96 880.41 185.34 1 37 31 824.Q 28.7S 6.04

1824,5R I5,72 9?.S6 280,41 |85.34 | 3? 32 224.8 28,71 4.D6

DIFFERENT IAL C_RECTION6

TO£-t.3140 TRA-l.99_O TC3 ',084| JAU ,1472

ROE ".523T RRA 0.|A41RC3 ,216Q FAU *OS401

FOE 1.3509 FRA 3.Sell FC3-IoEStt lip 498I

6DE 1,414| 6NA t.OTS| 0C3 ,tOll FIM 61N

LAUNCH OAT[ NAMED IR71

HELIOCENTRIC CONIC

RL 146.|6 LAb -.DO

RP 908,6T LAP -|.43

RC 38,293 6L *IS.IT

PLANETOCENTRIC CONIC

C] 3T.499 VHL 8.114

LNCH AZNTH LNCH TINE

SO.DO 91 98 4

SO.DO O 3 24

81,13 l 1 12

81.13 1 1 19

81.13 t I 19

81.13 t I 19

61.13 1 1 19

HID"COURSE EXECUTION AccuRACY OROIT DETERHINATION ACCUNACT

8GT 863T.4 8DR 118,6 383 392.9 37 70.9 $R 26,5 9l ST,7

ANT ,lOtS RflY "*R|4T RTF ",_,30 CRT o192] CR| .9292 CaT ,99i9

388 860t.8 Nt3 ",8144 RID ".DtSO L|A 24,0 NIA 12.0 IIA .8

|81 2T04.6 |82 )T9,I THA IT.IS ILl 75,3 EL2 3.1ALF 20.49

FL|GHT Title 168.00 ARR|VAL DATE AUG 26 1971

DISTANCE 440.800 EARTH TO MAR8

LCX. t|9,T? VL 31.143 GAL -T,43 AZL 84,71HCA 1|?.00 IRA |08.8| ECC .26207 INC 4.7148 Vl 89.988

LOP 326.93 YP 94.327 SAP 14.63 AZP 8S._6 TAL 383.00 TAP 180.00 RCA 142.30 APt 843.Sl Vt 28.473

GP |3,38 ZAL 140.81ZAP I|t,S$ 8T6 IS2.33 ZAE ISO,|S ETE 12D,36 ZAC 115100 ETC 274.71LVl -25,89

DLA -30.54 RAL 332.88 RAO 8M9,0 VEL 18,343 PTH ?.48 VHP ?.386 OPA -3,88 RAP 302,49

L-! TINt |NJ LAT INJ LONG INJ RT ADC |NJ AZNTH |NJ TIME PO C6T TiN INJ 2 LAT

9414.29 -3.11 88.61 204.D5 137, SD 22 9 18 1414.3 15.19

9D11.78 10.80 39.3T 216.63 121.18 0 36 56 1011.6 25.12

|84?.93 16.32 30.34 221.44 125.53 | 38 T •847.9 29.74

1847.93 18,39 30.34 221o44 126,53 ! 32 7 84?.g 29.?4

1847,93 16.32 30.34 221.44 126,53 1 32 ? 647.g 2g.74

1847,93 16,32 30.34 221,44 128.53 I 32 ? 847.g 2_.74

18A?,93 13.32 30.34 821,44 126,$3 1 32 ? 847.g 89.74

DIFFERENT IAL C(_R[CTION8

T08-1.3432 THA-1.R3gO T¢3 -.0782 RAU .1359

RDE ".3422 RRA -,$413 RC3 .3009 FAU .93650

FO_ 1.4498 FRA 3.8246 FC3-|,3933 B6P 4993

DD_ 1.4483 8HA 2.0423 8C3 ,3109 FIP 633

H[O-COUR3E EXECUTI()I ACCURACY

6ST 8666.9 6DR 998.3 683 421.0

RRT .9121 PRF -.9692 NTF -.9149

8GB 884g.g R23 -.2?48 R13 ,92gl

381 2883.5 3G2 38?,2 ?HA Ig,23

ECC 1.817!

%NJ | LONG

46*83

19.41

9.57

8.S?

8.5"

8.57

8.5?

ORBIT D£TERNINATION ACCURACY

6T 72,1 $R 2?.9 33 $g.g

CRT ,9963 CR3 ,942? C$T .9861

LDA 98,9 NSA 13.0 SIA .7

ELI 77,3 EL2 2,9 ALF 91.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR I| li?l

HELI0¢ENTRI¢ CONIC

RL 148,99 LAL ",DO

RP 208.82 LAP "t,83

RC 88.80? 61. -27,74

PLAMETO¢EMTR|C CONIC

C3 3?.112 VHL i.09i

LlqCN AZHTH LNCH TIHI[

SD.OO 26 41 35

59.11 0 56 8

89.11 0 56 8

99.11 O 58 6

sg.I! 0 56 6

59.11 D 86 6

59.1! 0 56 6

FLIGHT TIN[ lYO.O0 ARRIVAL DATE AUG 28 1871

DISTANCE 449.877 EARTH

LOL 166.77 VL 85,086 64L -T.31AZL 94.98 HCA ISD,3S 8NA I81.80 ECC .25761 INC

LOP 588,18 VP 24.320 GAP 14.Z2 AZP 85.39 TAL 323.04 TAP 128,39 RCA 142.49 APO

6P 14.39 ZAL 159.97 ZAP 181.07 [TS 151,80 ZA[ 158.52 ET[ 118.01ZAC 118.08 [TC

TO MAR8

4.9600 V! 86.988

241.11 V2 28.479

274.78 LVI *26.73

OLA "40.81 RAL 533.26 SAD 8848.? VEL 62.832 PTH ?.4t VHP ?,tST OPA "?,EO

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TINE PO CST TIN

2316.D9 -.63 _,9t 206,35 157.57 22 26 4 1586.9

1871.43 18.89 32.80 282.68 127.84 1 2? 18 8?1.4

1871.43 16,89 32.80 222.68 12?,84 I 2? 18 8?1.4

18?|_43 18.89 32.80 222°68 12T.84 I E? 16 8Tl.A

1871.43 18.89 32.80 222.88 127.84 I 2? 18 871.4

1871.43 16.89 32.80 222.68 127.84 I 2? 18 871.4

1871.43 16.89 32.80 222.68 127.84 I 27 18 871.4

RAP 802.34 [CC l,ltll

INJ 2 LAT INJ 2 LONG

17.$9 44.78

30,78 11.20

30.76 11.20

30.76 1t.20

30°?8 11.20

30.76 11.20

30.76 12.20

DIFFERENTIAL CORRECTIONS

TDE-1.3?tD TRA-1.8792 T¢3 -.063| BAU .1654

RDE -,5666 RRA -.?O2S RC3 .3263 FAD ,05845

FOE 1.5477 IrRA S.7082 FC3-1.361? BSP 4998

808 1.4835 6RA 2.0025 BC3 .3528 FSP 688

MID-COURSE EXECUTI(_I ACCURACY

8GT 6685.8 8GR 2097.8 8G3 441.8

RRT .9129 RRF ".9735 RTF -.9170

8GB 2688,0 R23 -.2811 R13 -.9337

881 2854,8 SG2 402.0 THA 21,19

C_BIT DETERMINATION ACCURACY

8T 73.3 8R 29.7 88 62.1

CRT .9990 CR6 .9545 CST .9693

LSA 99.7 MSA 13.2 SSA ,7

ELI 79.1 EL2 1.3 ALF 22.05

LAUNCH DATE NAN 11 1871 FLIGHT TIME t72.00 ARRIVAL DATE AUG 30 1976

HELIOCENTRIC CONIC

RL 148.sg LAL -,00

RP 206.7? LAP -1,92

NC 59.485 GL -29.43

PLANETOC£NTRIC CONIC

CS 37.018 VHL 6.084

LNCH AZMTH LNCH TIHE

50.00 22 ? 39

57.00 O 51 35

ST.OO O 51 35

IT.DO 0 51 35

57.00 O 51 35

57.00 0 51 55

57.00 O 51 35

DIFFEREMTIAL CORRECTIONS

TOE-1.4169 TRA-1.6180 TC3 -.0692 BAU .1770

RDE -.8020 RRA ".7712 RC3 .3516 FAD .06003

FOE 1.6882 FRA 3.7871 FC3-t.4038 BSP 5149

BDE 1.5399 ERA 1.9748 6C5 .5576 FSP 727

DISTANCE 453.583 EARTH

LOL !89.7T Yr. 33.022 8AL -7.19 AZL 95.23 HCA 159.62 6NA 190.73 [CC .25241 IHC

LOP 329.46 VP 24.246 GAP 13.82 AZP 85.09 TAL 323.08 TAP 122.70 RCA 142.59 APO

GP 15.59 ZAL 139.02 ZAP 149.49 [T$ 151.20 ZAE 157,71 ETE 115.86 ZAC 117.24 ETC

TO MARS

5.2347 V1 28.966

238.87 V2 26.485

274.85 LVI "27.87

DLA -42.36 RAL 334.34 RAD 6649.6 VEL 12.826 PTH

L-I TIHE INJ LAT

2317.36 1.76

1895.20 17.45

1899.20 17.45

1895.20 I?.4S

1895.20 17.45

1895,20 17.45

1895.20 17.45

7.41VHP 7,000 OPA -6.01 RAP 302.16 EC¢ 1.6092

INJ LONG INJ RT ASC INJ AZHTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

58.76 209,26 137.55 22 46 16 1317.4 19.85 42.36

35.33 224,18 129.27 I 23 10 895.2 31.80 13.94

35.33 224.18 129.27 I 23 10 895.2 31.80 13.94

35.33 224,18 129.27 1 23 10 895.2 31.80 13.94

35.33 224,18 129.27 1 23 10 895.2 31.80 15.94

35.33 224.18 129.27 1 23 10 8g5.2 31.80 13.94

35.33 224.12 129.27 1 23 10 895.2 31.80 IS.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2675.8 8GR 1213.0 $83 462.8 6T 75.2 3R 32.0 S8 64.6

RRT .9249 RRF -.9801RTF -.9179 CRT .9998 CRS ,9849 CST ,9548

888 2938.0 R23 -.2877 R13 -.95T4 L3A 103.3 NSA 13.4 8SA .8

881 2907, I 8G2 424.6 THA 23.27 ELI 81.7 EL2 .6 ALF 23.01

LAUNCH DATE MAR 11 1671 FLIGHT TIN( 174.00 ARRIVAL DATE 8EP I 1971

HELIOCENTRIC CONIC

RL 148.$9 LAL -.OD

RP 206,74 LAP -|.81

RC 6D.235 GL -31.26

PLANETOCENTRIC CONIC

C3 $7.094 VML 6.060

LNCH AZMTH LNCH TIN_

50.00 22 34 ?

54,79 0 47 4?

54,79 0 4? 47

54.79 O 47 47

54.79 0 47 d?

54.79 0 4? d7

54.79 O 47 d?

DIFFERENT IAL CORRECTION8

TOE-I.4038 TRA-1,7483 TC3 ".0578 8AU .1903

ROE -.6454 RRA -.8431RC3 .3?iS FAU ,08178

rOE 1.7979 ?RA 3.8460 FC3-|.4413 |3P 5228

ODE 1.8010 ERA 1,942D BC3 .3842 FAP 781

DISTANCE 457.325

LOL 169.77 VL 32.967 GAL "?.08 AZL 95.54 HCA 160,86 6HA

LOP 330.76 VP 24,178 SAP 13.42 AZP 84.76 TAL 323.12 TAP

_P 66.64 ZAL 137.94 ZAP 147,80 ETS 150.53 ZAE 156.70 £TE

EARTH TO MARS

186.73 [CC .24798 INC 5.5441Vl 29.986

124.00 RCA 142.8g APO 236.?8 V2 26.489

113.83 ZAC 118.89 ETC 274.98 LVI -29.13

DLA -43.96 RAt. 335.62 RAD 8849.6 YEL 12.329 PTN ?,41 VNP 6,855 DPA "4.69

L'I 71ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2258,00 4.84 58.18 213,07 157.39 23 11 43 1256.0

2919.66 IT.ST 3?,ST 225.97 130.85 1 19 47 919,T

1919.66 |7.97 37,97 229,97 /30.83 1 19 47 919,7

/919.66 17.9? 37,97 225.9? /30.83 ! /g 47 919.?

1919.66 17,97 37.8? 225.97 /30,85 I 19 4T 919,7

1918.86 t7.97 37,97 225.97 130.83 I 19 47 919.7

1919.$6 17.97 37,97 225.97 130.85 1 19 47 919,7

NID-COURSE EXECUTION ACCURACT

SGT 2549,7 SGR 1344,2 883 482.8

RRT .92R8 RRF -.9851RT? *._,84

8G2 2989.0 R23 ".2835 R13 -.9A20

SG1 2855.0 8G2 480.0 TflA 23.?0

RAP 301.90 ECC 1.6103

INJ 2 LAT /NJ 2 LONG

22,?3 39,36

32.86 16,65

32.8S 18.83

32,88 18.89

32,86 18,85

32.88 18,85

32,88 18,83

ORBIT DETERMINATION ACCURACY

3T 75,9 8R 34,7 58 87_1

CRT .9991CR8 .9736 CSY ,9545

LSA |O7,O NSA 13.7 $88 .8

ELI 64.4 EL2 1.3 ALF |4,28

LAUNCH DATE MAR 11 1971 FLIGHT TIRE 176.00 ARRIVAL DATE 8EP 1_ 1_71

MELIO¢ENTR/C CONIC

RL 148,59 LAL -.0O

RP 205.71 LAP -l,SO

RC 11.050 GL -33.27

PLANETOCENTRIC CONIC

C3 S?.431VHL 6.116

LNCH AZHTH LNCH TIME

SO.D0 23 10 18

52.4? O 44 83

52.4? D 44 55

52.4? O 44 53

52.47 O 44 55

52.47 O 44 55

52.4? O 44 55

D/FFERENTXAL CCRRECTION8

7DE-1.5227 TRA-1.8737 TC5 -.D522 BAU .2064

ROE -.7115 RRA -,9261 RC3 .4092 FAU .06332

FD[ 1.9557 FRA 3.8848 FC3-1,4846 6SP 5335

6DE 1,8808 BRA 1,9129 BC3 .4125 FSP 795

DISTANCE 46|.10/

LOL 169.?7 VL 32,914 GAL -6.97 AZL 95.90 HCA 162./4 IRA

LOP 332.00 VP 24.10? GAP 13,04 AZP 84.39 TAL 323.17 TAP

GP 18,47 2AL 136.72 ZAP 14s,g6 ET3 149.80 ZAE 155,47 ETE

EARTH TO MARS

188.80 ECC .24375 INC 5,8957 Vl 29.986

128.3! RCA 142.?8 APO 234.82 V2 26.492

112.25 ZA¢ 120,11 ETC 273.00 LVl -30,53

DLA -45.?0 RAL 337,11 RAD 6649.8 _[L 12,583 PTH ?.42 VHP 6,?29 OPA -3,20

L-I TINE INJ LAT INJ LONG |NJ RT ASC INJ AZMTN INJ TIME PO CST TIN

2|?S,4! 8,8? 92,?6 218,38 136.g4 23 46 33 1175.4

1644.g3 18,43 40,72 228.11 132.59 ! 17 20 944,9

1944.g3 18,43 40.?2 228,11 132.39 I 17 20 944.9

1944.g3 18.43 40,?2 229,11 132,$9 1 1? 20 g44.9

1944.g3 18,43 40,?2 228,11 132.59 1 17 20 g44,9

1944.93 16.43 40,72 228,11 132,39 1 17 20 944.9

1944.93 18.45 40.72 228,11 /32,59 1 I? 20 g44.9

N/D-COUR6E EXECUTION ACCURACY

$GT 2659.8 SGR 1493.6 SG3 301,9

• RRT .93|4 RRF ".9889 RTF -.9188

$GB 5051.S R23 ",2855 R13 -,g465

SG1 3013,4 $82 480.4 THA 28,43

RAP 301,56 EC¢ 1.8180

INJ 2 LAT INJ 2 LONG

26.41 36.22

33.91 19.96

33.91 19.96

33.91 19.g_

33.gl 19.96

33.91 19.g6

33.91 19.96

OR61T DETERNINATION ACCURACY

ST 78.g SR 38.2 55 ?0.0

CRT .9g74 CR8 ,9806 CST .9846

LSA 11],2 MSA 14,0 SSA ,5

EL1 87.6 _L2 2.S ALF 25.80
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUMCH RATE MAR tt liT|

_ELIO¢EMTRIC CONIC

IL 146o59 LAL -,DO

RP |01,99 LAP -|,lD

R¢ 91o985 14. *|l,4t

PLANETOCEHTRIC IONIC

C8 36,067 VHL QotT!

LNCN AZMTH LN(M TI_

SO.DO O 33 t4

50.03 O 43 5

50.03 0 43 6

60,03 0 48 8

80.03 0 43 8

80,03 0 43 5

80.03 0 48 8

FLIGHT TIME |T8.O0 ARRIVAL DATE SiP S tiTt

DISTANCE 484.909 EARTH TO HARR

LOL SIS,T? VL )|,INS &AL -D.RT AZL 98.30 MCA Ill°AS IRA 18Y.93 [CC o|)679 IMC 9,2885 ¥t 19,656

L_ 333,|7 VP t4,D4E _AF t|,96 AZP 83.RI TAL 3|3,tI TAP lti,6t RCA |it,IT APO 131,86 Vt ti,4il

E_I tO.tO ZAL t3|.34 lAP |44,0t [Ti 148,01 tat t|4,DD EYE I60,83 ZAC |61,84 [TC ITS.D? LVI -3t,06

OLA -4T,II RAL 338°85 RAO DiSO,O VEL tl,SRS PTN 7.44 VHP D,DE| DPA "1,|8 RAP 301.t3

L-! TINt INJ LAT |NJ LONG INJ RT ARC |NJ AZNYH |NJ TIME PO C$? TIM IMJ 2 LAY

|SIS.SO IT.68 44.73 tED.4R t34.91 1 D 40 9SS.D 34.03

ttTI.42 |8.82 43,8t |SO.R? |34.56 I IS 3R 971.4 34.94

IRTI.4E 16.82 4_.62 E3O.DT 134.31 | |S 59 iT|,4 34.94

1R?1°46 |6.81 43.61 130.67 134.51 I 15 59 971.4 34.94

19?1.42 |8.8_ 43.62 230.67 134.52 I 15 $9 971.4 34.94

|971.42 18.82 43.65 230.6? 134,55 I 15 Sg 671.4 34.94

1971.42 16,85 43061 130.67 134.51 | 15 59 971.4 34,84

ECC

JNJ

|.llll

2 LONG

E4.5R

55,51

23,81

23.31

2_.31

23.51

23.51

DIIrPERENTIAL CCRRECTION8

TD[-1.5908 TRA-|.5iTO TC3 -.0450 DAU ,ttSS

ROE -.7841 RRA-|.OI82 NC3 .4408 FAU .06487

FOE 2.1343 FRA 8.6510 FC3-1.4743 8DP 3411

DOE 1.??89 IRA |.6829 De3 ,4426 FSP 625

LAUNCH DATE MAR It |9TI

HELIOCENTRIC CONIC

RL 146.39 LAL ",00

RP 206,68 LAP -1.79

RC 62.879 GL -37.86

PLANET_ENTR|C CCNXC

C3 _9,14t VflL I.RS?

LNCH AZNTH INCH TIME

47.46 D 42 45

47.46 O 42 45

47,46 D 42 46

47,45 0 42 45

4?.46 O 42 45

4?,46 O 42 48

47.46 O 42 46

MID-COURSE EXECUTION ACCURACY

• SIT 2636,t S_ ID66.? 803 SIT,6

RRT .8332 RRF -.9918 RTF -.RtiI

DGB 3120.0 R23 ".2778 R|3 -.9563

6It 30??.4 Sit 513,8 THA 31,85

FLIGHT TI_ IRO.O0

DI6TANCE 4tR°?43

LOL tIQ°?? VL 32,8|8 GAL "6.?? AZL 96.77 HCA 164,67 8HA |87.12 ECC ,23600

LOP 334.54 VP 23.9?9 GAP IE.28 AZP 83.4T TAL 323.26 TAP 127o93 RCA 142.96

GP 22.1? ZAL 15_.?1 tAP 141.86 ITS 148.17 ZAE |52.16 ETE 109.64 ZAC 123,61

DLA -49.54 RAL 340.93 RAG _50.4 VEL It,DID PTH 7.4? VHP 6,537 DPA .38

L-I TIME INJ LAT INJ LONG IHJ RT ASC INd AZHTH IMJ TIME PO CST TIM

1999.44 19,08 4D.68 233.76 136,64 1 |6 6 999.4

1999,44 19.06 46.68 233.76 ISl,14 I |6 D 999.4

|989,44 $8°D8 41,68 233.76 |36.64 | 16 6 999.4

1999.44 19,08 46,68 133,76 136.64 I 16 6 999.4

1999.44 19,08 46,68 233,76 136,64 I |6 D 999.4

1999.44 19.06 46.68 133.76 131.64 I 16 I 999.4

1999.44 t9.08 46.66 133.76 |36.14 | |l 6 999.4

ORBIT DETERMINATION ACCURACY

IT 60.8 6R 42,S 88 75,0

CRT .095! ERR ,868_ ClT ,9652

LRA 116.0 MIA |4.3 89A .S

EL| 91.2 EL2 3.7 ALF 2?.66

ARRIVAL DATE $EP ? 167t

EARTH TO NARD

INC 1.7669 Vt 29,981

APO 231.26 VE 26.496

ETC 275.15 LVI -33.84

RAP 300.58 [CO 1,6442

INJ E LAT INJ 2 LONG

85,92 21,93

35.92 28.93

25.82 26.93

35.92 26.95

35.92 26.93

38.82 21.95

3s.gE 28.93

DIFPERENTIAL COQRECYICN8

TDE-I.6689 TRA-|.4836 TC3 ".02?0 BAU .2489

flOE ".8105 RRA-|,IOS5 RC3 ,4749 FAU .05685

FDE 2,3438 FRA 3.8540 FC3-$.4573 38P 3441

8D[ 1.9011 IRA 1.8505 DC3 ,4T57 FIP 842

LAUNCH D4T( MAR |1 1971

HELIOCENTRIC CONIC

RL 144.$9 LAL "*O0

RP 208.24 LAP -|.4|

RC 22.259 GL 46.80

PLANETOC[NTRIC CONIC

C3 37.830 VHL G.151

LNCH AZNTH LNCH TIME

SO.DO 14 34 37

60.00 14 28 30

?O.OO 14 15 33

77.95 13 IO 89

?7,96 13 SO 39

77.93 13 10 31

llO,OO 19 IS 0

MID-COURSE EXECUTION ACCURACY OR|IT DETERNIHATION ACCJRACY

8IT 2381.8 8DR tare.| sG3 529.6 St 62.6 6R 47.8 is Te,2

RRT ,9545 RRF ",9939 RTF -.8194 CRT .9924 CR$ .9905 CST .9663

866 3194,6 Rt3 ".1638 R13 -,8586 LRA let.3 NDA 14.5 88A .4

$GI 3147.3 862 34?.3 THA 35,|4 ELI 95.3 EL2 5.1 ALF 29.97

FLIGHT TIN( EtD.OO ARRIVAL DATE O£T 17 16?1

DISTANCE 549.938 EARTH TO MARS

LOt. 109.?7 VL 32,30t tAL -5.91 AZL 8|.90 HCA 190.14 6NA 176,74 ECC ,|9688 INC 8.0199 VI 28.98a

LOP 359o9! YP 23.068 RAP 6.25 kip 97.90 TAL 322,34 TAP 152°65 RCA 143.55 APO 213.93 V2 26.313

GP -45.32 ZAL 128,01 ZAP 197.08 [T8 |95.11 ZAE 135.35 ETE 530,62 ZAC 60.10 ETC 2?2.05 LYI 29.59

DLA 30.54 RAL 309.94 RAD 6649.8 VEL 12.856 PTH ?.43 VHP 5.385 SPA -64.38 RAP 309.41Ecc 1.6226

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3930°91 -44,76 |16.62 212.30 71.83 15 40 B 2930.9 -47.04 133.76

3947.21 -35,64 115.93 205,15 69.75 15 84 I8 2947.2 -40.30 I35.8|

3985.46 *tS,95 164.5_ 108.68 66.9T 15 51 59 2985.5 -53.04 138.16

41|5.58 -|2.90 |73.40 19?,lI 52.0? |4 20 19 8189.6 "23.28 150.67

4109.15 -12,90 173.40 197,11 8Z,07 I4 EO 29 3109.6 -_3.28 150.6Y

4132.56 -12.90 173.40 127.|| 92.0? 14 20 29 3185.6 -23.28 130.67

3082.68 -15.95 93,47 203.68 66.9? tO S 32 2052.3 -33.04 8?,08

DIFFERENT IAL CORRECTION8

?DE .53S4 TRA *.3ll3 TCS'.4907 IAU .5868

ROE t.SSlt RRA 4.DIDO R¢3-t.O03l FAU ,00905

POE 3.8454 FRA ?,0064 F¢8-2,0388 DSP 5654

6DE t,4tiE 6RA 4.0?|3 |C3 |.1030 FIP I295

MID*COURSE EXECUTION ACCURACY ORRIT OETERNIMATION ACCURACY

IGT 582.6 8GR SORt.? 663 759.1 87 25.7 3R 128.1 13 IO0.S

RRT ,0129 RAY ,8990 RTF ._aSl CRT ,715I TEl ",9819 CIT -,TOIl

362 5133,0 It3 ".DtOt RI3 ,9990 LIA 163.8 HiA I?.l 53A ,3

661 506|,? 362 88|,S THA OR,R? EL| I29.4 ELI 1?,7 ALF 51.59

LAUNCH DATE MAR It 1571 FLIGHT TINt tit. DO ARRIVAL DATE OCt 19 |9Yt

NEL|(XENYR|¢ CONIC

RL 148.59 LAL -.0O

RP 200.41 LAP -|,38

RC 94,119 GL 48,08

PLAHETOCENTRI¢ CONIC

C3 33,347 VNL 8,775

LHCH AtHTH LNCH TIME

50.00 15 O 5

SD.O0 tS 8 55

• ?O.OO IS 10 30

80.00 |5 58 I0

90.00 IG IQ I

100.00 18 R 2

110.00 20 |0 4

DIFFERENTIAL CORRECTION8

TOE .5297 TRA -.2173 TC3 *o563/ BAU ,$ETI

RDE 2o0931 RRA 3.1200 RCS-I.D408 FAU .0R?46

FOE 4.1521 FRA ?.9933 FC3-2.$307 DRP 8314

ID2 2.1DR? IRA 3.8348 8C3 |.1834 FIP 15|0

DISTANCE 3|8,170 EARTH TO HAR5

LOL |19.77 VL 3R.tR? QAL -5,91AZL 5R,RR MCA |RI.37 RHA ITR,|i [C¢ ,15126 INC 7.0183 V| 55.981

LOP |,06 VP 13.031 GAP 6,00 AZP 96.88 TAL 311.4| TAP 153.63 RCA 143,65 APO 513.42 V8 26.294

GP -39,84 ZAL |36.94 lAP I06.4R [T8 193.19 ZAE 183,83 [TE It?,2| ZA¢ 62.59 ETC 271.85 LVi 27.19

OLA 16,54 RAL 310,11 RAO 8fit,3 V[L IE,380 PTH T.30 VHP 3,045 OPA "62.14 RAP 301,93 ECC 1.5458

L-I TIME INJ LAT INJ LONG INJ RT A6C 1NJ AZMTH I_J TIME PO CST TIH IHJ 2 LAT INJ 2 LONG

3809.34 -41.TO tS?,6t tO?,t$ RooDg IE 3 38 t80g.3 -45.25 122.6t

3799,25 -38,85 |54,44 204.92 ??,|D 16 ? 18 2?99.5 -39.66 123.34

3??9.50 -30.65 150.39 501.47 74.13 16 23 3? 1779.5 -34.15 122.23

3730.09 -23,?5 |44,29 tOO,D6 ?1.35 16 18 2| 1730,7 -29.25 /18.23

8519.3T -t0,80 131.14 158,75 69,88 l? 15 35 656g.4 -26.80 106,00

3205.|7 "23.75 105.68 206.06 71o35 |g 2 27 2265.2 -Eg.25 ?9.G0

2126.35 -30.15 79,3! tDt,47 74,13 20 S? 10 1826,3 -34.15 $1.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

8GT 670.3 6DR 4880.1 663 882.1 IT 26.5 3R J21.9 68 106.9

RRT .1998 RRF .9ggD RTF .1167 CRT .?736 CRS -.99g7 C$T -.?Sb!

6GB 4R57,I R23 -.011| R13 .gDgD L6A 163.4 N6A 17,D 554 ,3

_G1 4663.3 SIt 852.t THA 8?.gD ELI 123.6 EL2 16.6 ALF 80.E?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUJ4¢N OATE lIAR t| 191'S

NELIOCENTRIC CONIC

RL 146.|9 LAL -,GO

RP 209,68 LAP *|*98

RC 96.02? _ 31.16

PLAN[TOCENTIIC CONIC

C3 30.174 VNL 5,498

LNCH AZNTH LNCH TINE

SO.OO 16 tt ?

80.00 16 91 41

1_.00 tS 48 51

60.00 18 20 98

60.00 t? 24 28

100.00 19 5 48

110.00 20 48 t?

FLIANT TIME E94.00 ARRIVAL DATE OCT 26 tlTt

OIITAIKE SiS.tit [ARTH TO MARS

L_. 199,?? VL |2,880 t&L -|,91AZL 93.79 RCA 191.31BNA |Y8.44 ECC .19993 tNC 1.2ttt Vt 2t.II!

LOP t,31 VP 92,998 GAff l,?l A_P 99.09 TAL 3tt.3| TAP 1S4.99 RCA t93.93 APO 218,34 ¥2 26,274

GP -37.2Z ZAL 133.5t tAP |05.$9 ITS 19|,38 ZA[ 134,30 ETE 224.83 ZAC 84.84 [TC 271.70 LVI 25.36

DLAt3,1S RAt. 31|.99 RAD IHI4Y.I V[L 12.282 PTH 7.20 VNP 4.779 DPA -60,15 RAP 304.98 ECC !.4996

L-! TIME tMJ LAY 1NJ LQNG XNJ RT ABC tNJ AZNTN |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

31q3?.60 -47.53 14T.09 202.29 67,14 tI 88 54 8?0?.5 -42.60 113.95

381_.34 -b9.89 144.SS 201.48 83.66 tl 33 O 86?9.3 -38.09 t18,55

3828.T8 -$8192 139.84 200.2? 60.3S 16 49 80 2628.6 -33.51 110,52

3588.12 -87.44 130,40 199.04 ??.?S t? 19 44 2528.! "29.82 103.22

3322.99 -85.17 114.75 198.47 ?6.66 16 19 51 2323.0 -26.2? 98.17

3002.60 -27°44 91.76 199.04 77.75 19 53 50 2002.6 -29.82 64.59

28T5.68 -32.98 83.18 200.2? 80.35 81 32 53 1675.8 -53.51 39.44

DIFFERENTIAL CCRRECTION8

TOE .5391 TRA -,0543 TC3 ".6890 BAU .S069

90£ 1.8894 RRA 3.6235 RC3-1.0827 FAU .t0503

FOE 4.5258 FRA 6.9027 FC3-3.0135 BSP 8t03

BD[ t.9648 BRA 3.6239 BC3 t,8557 FSP IT16

NID-COUR$E EXECUTION ACCURACY ORBIT DET£RNINATtC#_ ACCURACY

8GT 927,5 $GR 4?05.9 $63 997.6 ST 28.2 69 t16.3 83 112.2

RRT .3925 RRF ,9989 RTF .4061 CRT .8297 CR6 -.9995 CST -.8114

3_8 4796.2 923 -.OOO8 913 .9999 LSA 163.2 NSA 16.1 bSA .4

361 4?20.8 862 850,4 THA 85.43 [Lt 116.6 EL2 15.4 ALF ?8.44

LAUNCH DATE NAR 11 1971 FLIGHT TINE 225.00 ARRIVAL DATE OCT 23 :871

HELIOCENTRIC CONIC

RL 148.99 LAL -.00

RP 206.Te LAP -1.33

RC 97.955 GL 36,03

PLANETOCENTRZC CONtC

DISTANCE 562.262 EARTH TO NARD

LOL tag.?? VL 38.280 GAL -5.91 AZL 84.45 HCA 193.85 8NA 178.31 ECC .19515 INC 5.5498 Vt 26.966

LOP 3.55 VP 28.9q_3 GAP S.S9 kip 95.3g TAL 328.23 TAP 156.06 RCA t43.St APO 213.10 V2 28,254

GI u -35.61ZAL 133.80 ZAP 104.45 [T$ 189.54 ZA( 134.70 ETE 221.67 ZAC 66.87 [TC 271.50 LV! 23.76

C3 27.862 VHL 5.278

LNCH AZNTH LNCH TIME

50.00 15 39 50

90.00 15 54 29

70.00 16 18 38

80.00 16 59 19

90.00 18 ? St

100.00 19 42 11

110.00 21 18 4

DIFFERENTIAL CCRRECTION8

T0£ .558| TRA .1179 TC3 -.7775 BAU .4940

ROE /.7261 RRA 3.438! RC3-1.0743 FAU .t1206

FOE 4.4679 FRA 9.7308 FC5-3.4927 BSP 7840

DOE 1.8141 BRA 3.4401 BC3 t.3261 FIP 1907

DLA 20.03 RAL 312.86 RAD 6646.2 VEL t2.t5A PTH 7,12 VHP 4.$65 DPA -58.36 RAP 302.54

L-t TIME INJ LAT INJ LONG INJ RT A$C IMJ AZMTH INJ TINE PO CST TIN INJ 2 LAT

3620.93 -47.45 139.53 198.01 93.98 16 39 11 2620.9 -40.38

3579.21 -40.30 136.07 198.30 89.42 16 54 9 2579.2 -36.12

3508.13 -33°92 129.98 19T.96 85.74 17 17 6 2508.1 -32.13

3380.58 -29.12 119.76 197.41 83.10 17 55 39 2380.6 -29.04

3159.32 -27.23 103.23 197,14 82.0T 19 0 31 2159.3 -27.81

2855.05 -29.12 61.13 197.41 83.10 20 29 46 1855.t -29.04

2554.95 -33.92 56.90 197.96 85.74 22 O 39 1553.0 -32.13

HID-COURSE EXECUTION ACCURACY

8GT 1029.2 6GR 4535.9 $63 1104.5

RRT .S585 RRF .998T RTF .5691

SOB 4651.2 923 .0106 913 .9988

361 45?3.5 662 846,? THA 82.52

ECC 1,4565

INJ 2 LONG

tOT.t6

105,78

101.39

92.34

76.23

53.71

30.30

(_gIT OETERN|N_TION ACCURACY

ST 30.4 8R 111.0 S3 116,9

CRT .8778 CR6 -.9991 CST -.6575

LSA 163.1NSA 15.3 33A .4

ELI 114.2 EL2 14.1 ALF 76.28

LAUNCH DATE MAR 11 1971 FLIGHT TIME 228.00 _RRIYAL DATE OCT 25 1971

HELIOCENTRIC CCNIC DIITANCE 566.416

RL 149.96 LAL -,00 LOL 169.77 VL 38,87_ GAL -5.98 AZL 35.01HCA

RP 208.94 LAP -1.30 LOP 4.80 VP 82.985 LAP 5,26 AZP 94.82 TAL

RC 99.910 GL 33.12 GP -33.79 ZAL 137681ZAP !03,11 ITS 187.6T ZAE

PLAN6TO¢ENTRIC CONIC

C3 26.142 VHL 5.113 DLA 17.23 RAL 313.98 RAD 6645.5 V[L 12.057 PTM

LNCH AZHTH LNCH TIRE L-I TIME INJ LAT XNJ LONG INJ RT ASC

50.00 15 54 ? 3546.52 -46.66 132.44 194,44 99,41 16 53 13

60.00 19 13 49 3494,0T "40.tl 128.84 195,56 94.32 17 12 3

70.00 19 43 9 3407.93 "34.15 122.16 195.86 90.36 IT 39 54

80.00 17 29 28 3262,53 -29.77 111.O5 195.77 87,63 18 25 51

90.00 16 40 55 5031.97 -28.09 94.01 195.68 86.61 19 31 28

100.00 20 12 20 2737.00 -29.77 72.42 195.77 87.63 20 57 57

110.00 21 42 33 2454.65 -34,15 51.05 195.86 90,36 22 23 27

DIFF2RENT IAL CCRR2CTIONA N|D-COURI( (X[CUTZON ACCURACY

TOE .5642 TRA ,2972 TC3 ".8584 6AU .4878 SGT 1172.8 SGR 4371.8 363 1202.8

ROE I,$944 RRA 3.2695 9C3-1,DT42 FAU ,11640 RflT ._538 RRF ,9985 RTF ,_419

FOE 4.$984 rRA10.4841 FC3-3.9209 8$P 76t2 $68 4526.3 923 .0232 R13 .9983

802 1.9980 6RA 3,2829 8C3 1.3940 FSP 2085 361 4447.5 562 841.4 TNA 79.22

EARTH TO NARD

195.08 8HA 178.19 ECC .19477 _NC 4.9933 V| 29.950

322.10 TAP tST,t8 RCA 143.49 APO 212.90 V2 26.23_

134.76 ETE 216.53 2AC 60.72 ETC 271.28 LYE 22,36

7.07 VHP 4.391 DPA "56.74 RAP 300.55 [CC 1.4302

INJ AZNTH INJ TIME PC) CIT TIN INJ 2 LAT INJ 2 LONG

2546,5 -37.88 101.40

2494,1 -34.02 99,53

2407.8 -39.44 94.09

2262.5 "_7.72 93.82

2031.9 -26,67 8?.09

1737.0 "2?.)2 43.18

1454.6 -30,44 22,9|

ORBIT DETERMINATION ACCURACY

9T 33.2 39 _06.3 53 120.1

CAT .9154 CR5 -.9987 ¢61 -,I161

LSA 16_.I NSA 14.5 389 .5

[LI 110.6 EL2 12.6 ALF 73.03

LAUNCNOATE MAR It 1971 FLIGHT T|_ 230.00 ARRIVAL DATE OCT 27 1971

NELIOC2NTRIC CEltiC

RL 14S.99 LAL -.00

RP 209.14 LAP -1°2?

RC 101.892 GL 30.50

PLAN(TOCENTRIC CONIC

C3 24.843 VHL 4°994

LNCN AZNTN LNCN TIME

|0.00 16 T 31

60.00 19 30 32

Y0.O0 17 3 53

90.00 17 54 26

90.00 19 ? 55

!00.00 20 3? 18

ltO.O0 22 3 20

OIFF(R[NTtAL C_RECTION8

T02 .6157 TRA .4821 TC3-1.DQO0 BAD .4850

ROE 1.4875 RRA 3.1152 RC3-t,0642 FAU .12394

FDE 4.6963 FRA11.1684 FC3-4.3193 DIP ?42?

602 1.6099 BRA 3.1523 BC3 t.4603 F6P 8252

DI3TANCE 570.560 EARTH TO NARD

LOt. 189.?? VL 3|.869 $AL "5,93 AZL 85.46 HCA 196.38 8HA 178.09 ECC .19448 INC 4.5211 Vl 29.956

LOP 6.04 VP 22,690 GAP 5.08 AZP 94,34 TAL 321.96 TAP 158.26 RCA 143.45 APO 212.72 V2 26.209

GP -32.13 ZAL 139_58 ZAP 101,68 [T5 186,32 ZA[ 134.55 [TE 215,46 ZAC 70.41 [TC 271.05 LVl 21.12

DLA t4,?t RAL 314.47 RAD 6644.9 V[L _2.034 PTH ?,02 VHP 4.248 DPA -55,28 RAP 298.6Y ECC 1.4088

L-! TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

3482.02 -45.9? 126.4T 191.56 103.93 17 5 33 2482.0 -35.51 9?.46

3420.?2 -39.$5 122,98 I93,29 gB.4_ 17 27 33 2420.7 -51.gs 94.42

3322.55 *33.92 ItS.St 1g4.07 94.28 17 59 16 2322.5 -26.66 88.0?

3164,18 -29.63 t03,?5 194,31 91,47 t8 47 10 2164.2 -26.1g 7G.91

2927.00 -28,28 85.35 194,34 90,44 19 59 42 1927.0 -25.25 $9.75

2638.65 -29.83 65.18 194.31 91.4? 21 21 17 1638.6 -26.19 38.28

2369.3T -35,92 44.43 194,07 94.26 22 42 49 1369,4 -28,66 16.98

NtD-CCURSE [XECUT|CN ACCURACY OR$IT DETERNINATION ACCURACY

$GT 1350.2 SGR 4213.9 SO3 1292.? ST 36.4 _R 102.0 66 123.t

RRT .7?15 RRF .9963 RTF .7781 CRT .9432 CR3 -.9582 CST -,9220

SGB 4424.9 923 .036T R13 .99?? L$A 163.4 NSA 13,8 SSA .6

SG1 4345.8 $62 835.0 THA ?S.57 EL1 107.? EL2 11.5 ALF ?1,IS
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

k&UMCN DATE #AA It 1171

MEL|O¢ENTRIC IONIC

RL |41,11 bah -.00

RP 801,]4 LAP "1,14

RC tO$.lO0 f4. II.II
PL4N_?O¢EN?N|C CONIC

¢8 El.lID VHL 4,884

LNEM AZMTM LNCH TIME

IO.O0 tl 10 84
G0.00 16 41 14

70.00 IT li 5t

80,00 18 11 4l
10.00 It 30 4T

100.00 10 58 37

110.00 _I 11 I_

LEN. tn,TT vL

LOP 7,17 yp |8,411 lAP 4,71 AZP IS,l| TAL lEl,|O YAP S|t,$I RCA 141,48

tP -|0,1| 2Ak t4t,tl |AP 100,00 [TI 114,81 ZA[ 1)4,01 E?E 21E.10 ZA¢ ?t,II

PkloH? Till[ l|l,O0 ARRIVAL OAT| OCT |t tITS

OIlTANCI |74,74I EARTH TO MARl
12,|10 IAL °0,21A|L ll,ll NCA |1?_11 iNA |Yi,O0 2¢¢ *|1428 |N¢ 4,1141 VS tO,ill

III.A |8,44 RAk ]l|,lO RAO l144,S VEL ||,El] PTN 1,19 VHP 4,|29 OPA -|3,14

b-I TIME INJ LAY |NJ LONG INJ RT AIC |NJ AZNTN |NJ TIME PO CRY T|N

$4t5.G8 -44,G| !2|.44 |ll,El 10T.S$ 17 |6 30 t4lS.T
3311.1| "38.78 117,43 181.48 101,9S 17 41 11 23II.I

]14A.IS -33.40 109,_] 19_,11 t?.lO 18 I@ 5 E849,0

8080,19 "E8,98 |?,53 193,10 94,TZ 11 ? l |OSO,]

8034,17 -18,0@ _I,OG I93,11 13,61 10 11 5 t138,E

tSS4.?T -Eg,sE II,lO 193.10 94,T2 II 41 19 1554.8

1203o77 -)8.40 38°?3 |!2.6! ST.GO 21 59 38 19t5o0

£I0 212,1l VI Jl, lll

[TC lEO,R2 Lvl 20,04

RAP 283,If ECC l,lltl
|NJ 2 LAY INJ E LONG

"33,31 l].ll

"El. IS lO,18
"El,ll 88.0?

-E4.10 71,19

"El,Y8 i3.14
-E4,iO 38.51

"11.19 li.lt

OlFlrCR[NTIAL ¢OIRECTIO_I
TOE .Gill TRA .6708 T¢8-1,1113 |AU .487T

ROE 1,3971 RRA 1.9?10 RC8-1,0486 FAU .11907

POE 4,7141 FRAIl. TROD PCI-4.USl 21P ?Eel
ROE 1.I411 6HA 8.Q4SI ICE 1.5191 FIP 8401

LAUNCH DATE MAN 11 /I?t

HELIO¢EMTRI¢ CONIC

RL 148.11 kAk -.00

RP 909.18 LAP -l.EI
RC 105.G88 GL ll.9l

PLANETO¢ENTNIC CONIC
C8 88.090 VHL 4,805

LNCH AZNTH LNCM TINE

90.00 11 30 4
lO.O0 IS SO IG
?0.00 17 37 $0

80.00 10 84 12

10.00 t9 50 3?
tOO,DO El IT 14

I10,00 El 8? 11

MIO"COURIE EXECUTION ACCURACY _61T OCTERMINATION ACCURACY
SGT 1554,! SGR 4016,| 813 137].6 8T 40.1 IR tT.I 08 lES.I

ANT .881| RRF ,9980 RTF .8166 CRT .9630 CRI ",ll?l CIT -,1483

8GB 4346,5 R98 ,OSOl RI3 ,t968 LSA 16],? MlA t8,E IIA ,l
IGI 4188,0 SG2 $91,1THA T|,85 ELI 105,3 EL9 10.0 ALF II,91

PLIGHT T|H[ 834.00 ARllVAL DATE OCT 31 IITI

D|8TANC[ 1?8,0l? EARTH TO MARl

LCL 169.?? VL ]E.|lI GAL -5.87 AZL 86.24 HCA Ill,TO IRA I??.Jl [CC .19416 INC S.?9G1 Vl tO,ill

LOP 8,3| VP El,BEG GAP 4,IS AZP 93.56 TAL 821.64 TAP ltQ.4t RCk 143.38 APO tlt,4T VR El, lit
_P "|1.81 ZAL 141.|4 ZAP M.28 ET8 183,55 ZAE 183,34 ET[ 109,89 ZAC ?],&8 [TC ETO.SG LV| tl,OT

OLA tO,3+ RAL 815.81 RAO 6944,1 V[L 11,961PTN 8,94 VMP 4.080 OPA -IE,71 RAP 998,15 [CC 1.8900
k-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CIT TIM INJ 9 LAY INJ 1 LONG

81Tl.19 -43.81 11?.90 187,50 !10.79 17 16 20 25?6.E -31._I 90,91
8800.19 -3?.90 111.94 190,09 104,38 17 93 tO E301.0 -81.10 IS,it

8164.75 -)E.TI 104.95 191.44 100,41 18 SO 54 2104,6 -E5.19 TO,e9
8007,94 -88.99 91,90 199,18 1?,47 19 14 SO 200T.I -El.O] IS.8?

1?61.55 -1?.lO 74.31 198.]2 91.41 20 ]8 89 1761.5 -28,91 40.58
£491.1I -88.90 53.5T 198.12 97,4T El 58 ]l 1488.1 -28.08 17,74

E_81,97 "_.71 83.8? 191,44 100.41 13 14 9? I131,1 -25,19 ?,?l

DllqrERENTIAL CCMRECTIONI
TOE .1981 TRA ,9451 TC)-I,II9? |AU ,4|5|

ROE 1,3198 RRA E,8174 NCl-l,8410 FAU,I]519

FOE 4,0159 FRAIl.lOll FC]-5,09?? |lP 7048
001 1,1141 BtlA l.ll?O ICE 1.9041 FIP 849?

LAUNCH OAT[ MAR 11 1971

NIO-COURI[ EXECUTION ACCURACY _||T DETERMINATION ACcuRACY

8GT 1??T,3 $C_ ]198,8 81] 144E.5 IT 44,3 9R 13,T 19 189,9
tiNT ,8758 RRF ,99?? RTF ,1796 CRT .9768 CRI -.8999 CIT ",giRl
8G| 4234.1 RE3 ,0631 RI] 08958 LIA lt].] NIA 19.8 IIA ,?

IGl 4ElO.! 819 T96.0 THA 67.40 ELl 105,2 ELI I.? 4LF 15,08

FLIGHT TIN[ 136,00 ARRIVAL DATE NOV ! 1971

DIITANCE 983.009

"5.|9 AZL It.5| HCA 290.01 iMA
4,38 AZP 9].84 TAL ]91,4t TAP

_,48 [TI 181.31 ZAE 132,45 ETE

HELIOCENTRIC CONIC
RL tll.ll LAL -.00 LOL III,TT VL 32.181 GAL
RP 209,74 LAP -1,11 LOP 1,74 VP 89,T$9 GAP

RC tOT.BIG GL 98,91 GP "2?,91 ZAL 14].78 ZAP

PLANETOCENYR[C CONIC
C] 2£,801 VNL 4,?44 OLA 1.9l RAL 816,54 RAO 6e4].9 VEL 11,157 PTH 1.94 VHP

LNCN AZNTM LNCM TIME k-I YZME INJ LAT
tO.O0 11 39 43 8382,41 -4l,il

lO.O0 17 20 I 8911.18 "]l.ll
TO.OO t7 SE ! 8111.E? -51.14

40.OO 19 50 51 £t44,00 -84.34

90.00 CO l 8 9994,80 -27.00
tOO,G0 II 88 43 8418,47 -11.54

110,00 19 II 91 £171.01 "31,94

DIFFERENTIAL CGRIECTIONI

TOE ,YEll TRA 1,01|0 ?¢8-1,$801 IAU °5049

ROE |.1441 ERA l.llli RCI-I,OE2| FAU .I]511

FOE 4,1?01 FRAll.?4It PCI"I.3tO? lip 1154

68[ 1,4481 IRA l,llTl |¢] 1.t?10 FIP 1581

EARTH TO MAR1

IYT.ll ECC ,19419 INC ].4480 Vl El,Ill

1Q1.47 RCA 143.33 APO 819.30 VR El. lET
107.04 |AC ?4.?0 ETC ETO.19 LVI 18.11

3.948 OPA -61.57 RAP tl3,4l [CC I.]fOi

IMJ LONG |MJ N? AIC INJ AZHTH |HJ TIME PO CAT TIM |Hi 8 LAT ]NJ 1 LONG
113,60 181,14 113,]8 1? 55 15 1888,5 -29,41 Rl,41

lOl,OI 110,90 107,35 18 4 11 ttll,8 -tl,5l 18.51

100,?3 190,94 101.?$ 18 44 tO till,3 -t],ll ?1,11

5?,58 191,31 99,81 It 5t 55 1544,0 "ll.S| il,ll

il,50 III,19 $I.?1 EO 53 3 II14.1 -10,74 44,16
40,15 .Ill,S1 II.O1 II 14 1 1418,5 -|1,|! 13,It

19,11 9110.54 IO1,T9 9] 2? 43 1175,1 -83,18 4,11
NIO-¢OURR[ EXECUTiO_ ACCURACY ORIIT O[TERMINkTION A¢¢UIACY

10T 5011,4 IGR ]?4T,| IG] 1504.0 IT 41,| IR ll.l II 111,1

RRT .1011 RRF .I17| RTF ._a?t CRT .II55 Cml ".lllO CIT -.1117

1G| 4|14,1 RE] ,OTII RI5 ,II45 LIA I16,4 RI4 11.4 IIA ,I

I11 4114,11G| ?T2,$ THA 13,01 ELI lOl.I ELI ?,i ALF I1,11

LAUNCH 9ATE MAR tl IITI FLIINY TIME 151,00 ARRIVAL OATE NOV 4 18fi

,ELIOCIMTmI¢ C_18 DilTANC| 117.211 EARTH TO MAR1

RL IAi.It LAk ".00 LOL li).?? YL 81.147 IAL "1.02 A|L 81.8] HCA 201.14 |MA 177.30 ECC .tl417 IM¢ ).1TIT ¥1 II.lli

RP 101,11 LAP -1,11 LOP tO,IT VP 11,751 GAP 4,10 A|P 52,31 TAL _21o|? TAP |i|,|O RCA 143,|I APO 118.53 VI EI,111

R¢ !t0.071 6_ II.ll GP "86.?0 ZAL 144.81 ZAP 14.14 E?l |i1.13 IAI 131.40 |T[ 104.1Y IAC TI.12 [?¢ 270.15 LVl 17o44
PLANETOCENTRI¢ ¢ON18

OLA I,II RAk 517,11 AAO 1141,7 ¥[L 11,911 PTH 1.95 VM! 3,110 OPA "I0,51 RAP Ill,IS [¢¢ I,)I]I

L-I TIME INJ LAT INJ LONG INJ RT A|C |NJ AZNTM |NJ TIME PO ¢17 TIM |NJ | LAT INJ E LONO

8118.73 -41,10 110,52 J15.10 111,51 I? 43 11 EEIS,T "27, P3 11,91
8107.89 °31,0| 105.75 18R,07 10t,44 11 14 15 2807.9 "14.TI 10,IT

80TI,81 -31,13 97.01 119,11 104.1E 11 !1 9 20T8.$ -11,01 TI,15

tllT,?l "t?,ll 18.51 180,8] 101,81 1t 53 48 1887.8 *90,09 18,41

till,S] -11,52 15,]9 191,11 100.75 21 ? 48 1135.9 -11,84 40,49

18@E.89 "lT.l| 44.93 190,8] ' t01.82 21 E? 54 1]11.3 "90.08 tO,O!

tlEl,OI -81,1] 25,88 1A1,11 104,81 I3 ]l 49 1195,1 "99,08 1,0?

¢8 II,011 VNL 4,ili

kNCN AEMTM LNCN TIME

50,00 11 41 81

60.00 t? 90 4T

TO,O0 I| 4 51

10.00 19 ! 40
$0.00 10 R8 49

100,00 11 48 81

110,00 18 4 I?
OIFFEM[NTIAL EGRRECT/GN8

TOE ,???0 TEA 1.1SIR TC)'1,4413 |AU o5141

ROE 1,1990 RRA 1o!191 RC8 ",R?80 FAU ,14093
PD[ 4,9711 FRAIl.1180 FC8-5.5181 |IP 7011

10[ |,4tit irk 1ol717 |C$ 1,7448 F|P 1753

M|O'C_JRIE EXECUTION ACCURACY OR|IT DETERN|NAT[ON ACCURACY

IGT EELS,4 IGN 3115,1 8G8 1511,t 1T 69,8 |R t?,] I1 110,4

RRT .91t9 RRF .RII| RTF ,1141 CRT o1119 CR9 -,1111 CIT -,1713
$GB 4246,3 ME] .091t RI] ,18|I LIA 115,1N|A 11,9 IIA ,I

IG1 4197.11G1 ?iS,E THA 50,81 [kl iOi.O ELI I,I ALF 11,14

50 ¸



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 •)

LAUNCN OATE MAR II IRYl

NELiO¢_ITII¢ _lll¢

_L 146.82 LAL **NO

RP 210,82 LAP -I,1|

AC tit.!T7 rd. |O,S4

PLANETO¢ENTRIC CONIC

¢3 21.?44 VNL 4.963

LNCH AZNTH LNCH TIN(

$0.00 16 56 36

60.00 17 3O 33

T0.00 18 |6 51

60.00 19 19 4

90.00 20 38 0

100.00 22 1 56

110.00 23 15 ST

PLllNT TIN[ 240,00 ARR/VAL DATE NOV I 8071

O|RTAKE NI,431 EARTH TO NAIl

L_. tN,TT Yb R8,144 GAL "l.OI A|L IT,OR H_k EOt,4R IdA& tTT,TR ECC .1S423 114¢ R.Rt4l VS 89,916

LOP 11,20 VP U,?IT GAP |,87 AZP t2,TO TAt. 321,06 TAP 163,18 RCA 141,22 APO lll,3O V2 El, Oil

_JP "25,18 EAL 14|.62 TAP IE,?R (TI 180,t6 ZA[ 230,_3 ETE 208.26 E&C TT,OY ETC 268,90 LVI |6,74

DLA 5,28 RAL 3IT.?S RAD 1648.1 VEL 11,905 PTM R.96 VNP 5.825 DPA -41,51 RAP 290,40 (CC t.IST9

L-I T|NE INJ LAT XNJ LONG INJ RT A8¢ |NJ AZNTN INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3259,25 -40,55 107,88 184,34 31?.39 1? SO 56 2259,5 -26,20 84.41

31M,92 -35,10 102.86 18?.46 /11,22 16 23 22 2168.9 -23.33 ?8,T!

3033.T4 -30.31 93.85 189,41 106.58 19 T 5 2033.7 -20.68 61,44

283?.6! -26.87 10.04 190.46 103,53 20 6 22 183T.8 -15,75 55.5T

2583.10 -25.60 61.64 190.79 102.45 21 2! 3 1583.1 -18.02 37.18

2312.28 -26,R? 41,4| 110.46 103.53 22 40 29 1312.3 -18,75 14.94

2080.54 -30.31 22,T7 189.41 106,58 23 50 38 1080.6 -20.69 358.36

DIFFERENTIAL CCRRECTI_IS

TOE .8220 TRA 1,454R T¢3-1.5619 BAU .5279

RDE 1.1582 RflA 2.4795 RC3 -,9245 FAU ,54159

FOE 5.0563 FRA13.6111 FC5-5,6372 I_P ?098

60¢ t.4202 ERA 2.9TAT RC3 t,6150 FIP 2669

H|D-C_RSE EXECUTION ACCURACY

SGT 2522.7 SGR 3482.? SG3 |6t2.5

RRT .031G RRr ,9963 RTF ,9362

5GB 4300.4 223 ,102? 213 ,9913

8G1 4253.7 662 754,2 THA 54.T0

LAUNCH DATE MAR 11 1971 FLZ;HT TIRE 242.00

HELIOCENTRIC CONIC DISTANCE 595,615

RL 148.59 LAL -,OO LOL 169,?? VL 3_,!4_ GAL "9,09 AZL 87.30 HCA 203.18 8HA

tip 210.45 LAP -1.09 LOP 13,43 VP 22,688 GAP 3.95 AZP 92.48 TN,. 320.85 TAP

RC 114.307 GL 19.02 GP -24.52 ZAL 146,?1 ZAP 90,64 ITS 179.20 ZA[ !28.94 ETE

PLANETO(ENTRIC CONIC

C3 2!.510 VHL 4.638 DLA 3.8? RAL 316,31RAD 6648,5 VTL 11.896 PTH 6.91VltP

LNCH AZNTH LNCH TIME L-! TIRE INJ LAT INJ LONG |NJ RT A6C INJ AZHTH INJ TIN(

90.00 17 4 3 3228.46 -39.56 105.59 188.80 118,05 1? ST $2

60.00 17 39 32 3134.09 -34.21 100,38 187.03 112,T4 18 31 46

?0.00 16 2T 11 2993.91 -29,50 91.03 16g.10 106.05 29 tT 5

80.00 19 31 18 2793.11 -26.12 ?6.93 !90.23 105.00 20 1? 51

90.00 20 50 55 2536.20 -24.87 58.40 190,59 103,91 21 33 11

100.00 22 14 10 226T.59 -26,12 38.30 190.23 105.00 22 51 58

110.00 23 26 3T 2040.?3 -29.50 19.95 189.10 108.05 24 0 38

O!FFERENTIAL C¢RRECTI(_I NED-COURSE EXECUT|(_ ACCURACY

TDE .8T26 TRA 1.6660 TC5-!,6644 BAU ,5449 5GT 2753.8 SGR 8333.5 863 !645,$

20£ 1.1061RRA 2.3600 RC3 -.9056 FAU .14590 RRT ,9442 RRF .9857 RTF .9486

FOE 9.04D4 FRA13.6576 FC3-S.BT21 86P ?0?2 8GD 4343.0 223 .1102 213 ,9899

BOE 1.4088 BRA 2.8830 Be3 1.9949 FSP 2914 SG1 4284.0 362 713.6 THA 50.43

LAUN¢H DATE MAR 11 19T1

HELIOCENTRIC ¢ONIC

RL 148.59 LAL -.00

RP 210o70 LAP "|o05

RC 116,490 GL IT.62

PLANETOCENTRIC CONIC

C3 21,556 VHL 4,021

LNCH AZMTH LNCH TIHE

50.00 t? 10 58

6D,OO |? 4? 49

?O.O0 19 3? 1

60,00 19 42 33

90.00 2t 2 46

100.00 22 25 25

110.00 23 36 t6

FLI6HT T]t,E 244.00

D|9TAN¢£ 599.T98

LOL 1R9.?T VL 32.24| GAL "6.18 AZL 6?.SO HCA 204.90 6NA

LOP 14.95 VP E£.648 GAP 3.43 AZP 22.27 TAL 320.63 TAP

GP -23,52 ZAL 147.51 TAP ll8.91ET8 178.33 ZAE 127.5t ETE

OLA 2,3R RAL 3Jl,ti RAD i643,4 VEL 11,t69 PTH 9,90 VHP 3,744 DPA -47o1? RAP 287.51

L-| TIRE |NJ LAT INJ LONG |NJ RT AIC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT

3200.63 -38.64 103.61 |83,43 |20,27 II 4 19 2200,9 -23.55

3102,89 033.5T 18,12 189,77 !!4.05 18 39 32 2102.9 -20.78

2956,11 -28.T2 88,54 188,13 109.33 19 21 II 1958.2 -10.23

2T53,00 "85.39 T4,16 190.13 106,_7 20 20 21 !753.0 -16.36

2494.11 *24.15 53,53 190.51 105.15 21 44 21 1494.t -15.65

2227,47 -25,39 35.54 190,13 106.27 23 2 32 |227,5 "16.35

2005.01 -20,T2 1T.46 160.03 100,33 24 9 53 1005.0 -15.23

_BIT DETERMINATION AcCURACy

ST 5?.3 8R 84.? 83 132.2

CflT .9963 Cfl3 -.9941 CST -.9616

LEA 166.7 NSA !1.6 5$A 110

ELl 102.1 EL2 4.1 ALF 55.91

ARRIVAL DATE NOV 6 1971

EARTH TO MARl

IT?,?8 ECC ,11448 INC 2.7024 Vt 20.926

|64.54 RCA !43,16 APO 212.29 V2 29,059

200.|9 ZAC 78,14 ETC 269.67 LVI 16.1t

3,TRO DPA -48.5? RAP 288.94 ECC 1,3540

PO CST TIN INJ 2 LAT INJ 2 LONG

2228.5 -24.81 62.30

2134.! -2!,99 76,73

2993.9 -29.42 _7.0T

1793.! -17.51 52.84

1536.2 -16.60 34,28

1267.6 -17.51 14.21

1040.? -19.41 335.99

ORBIT DETERMINATION ACCUmACT

ST 62.1 8R 81,2 33 131.9

CRT .9984 CRR -.9929 CST -,9851

LSA 166,5 NSA 1!.0 3SA 1.0

_LI 102.2 EL2 2,8 ALF 52.60

ARRIVAL DATE HOV ID 1971

EARTH TO MARS

I?T.?O ECC ,19473 INC EoSOtE Vl RO, I86

J91,53 RCA 143.10 APO 2!2o31 V2 88.030

118.2| 2AC 79,t4 ETC 26t,46 bVl 18,53

ECC 1*3115

INJ 8 LONG

61,40

?4.99

64.97

50.42

31.72

11.T9

353.69

DIFFERENT IAL CCRRECT/ON8

TOE .9236 TRA 1,85?4 TC$-1.7613 |AU .5625

ROE 1.0S04 RRA 2,2S41 RC3 ".ESTT FAU .14727

POE 5o0641PRA14,0994 PC3"5,9701 8_P 7171

ROE 1.4121 IRA 2,62111C3 t.ISIT FEP 29TO

NID-CO_R3E EXECUTION ACCURACY ORB! T DETERMINATION ACCURACY

3GT 3048.5 3GR 3tlE,t 3G3 26T3.3 6t 66.9 3R 7q,4 66 132.4

RflT ,5515 RRF .9930 RTF o_a63 CRY ,999S Cll ".9914 Cl! -.9492

3G9 4428.S 223 .1164 213 ,9886 LIA 167,4 MIi It.S iIA 1o0

3GI 4314.7 862 6IT,3 THA 46,44 ELI 103,1 EL2 1,5 ALF 49.33

hAUNCH DATE MAR 11 19?I FLIGHT TIN[ 241.00 ARRIVAL DATE NOV lJ 15Tt

HELI¢)¢ENTRIC C¢_lIC O|8TANCE 903,972 EARTH TO NA28

RL 148.59 LAb -,00 L_. Ill.?? VL 5E.240 9AL -9.|7 AZL 8?,88 NCA 209.12 IRA |7?,99 [CC ,18509 |NC 2,3|60 Vl ll,lii

RP 210.95 LAP "1,02 LOP 15,8? VP 22.414 GAP $,21AZP 9_.01 TAL 320,39 TAP 166.51RCA 143.03 APO 212.36 V2 24.DOS

RC 116,637 _ 16.33 6P -22.36 2AL 141,34 TAP 81,97 ET3 1??.53 ZAE 126.11ETE 190.43 ZAC 80.09 ETC 269.25 LVI!5,08

PLANETOC[NTRI¢ CONIC

C3 21,26? VNL 4.212 DLA 1.39 RAL 319,38 RAO 6643.4 V[L |1.886 PTH t.go VHP 3.?|? OPA -46.82 RAP 236.24 ECC !,3500

LNCH AZMTH LHCH TIME L-I TIME IHJ LAT INJ LONG ]NJ RT ARC INJ AZMTH ]NJ TIME PO CST TIM 1NJ 2 LAT ]NJ 2 LONG

50.00 17 1T 25 3176,26 -37.T8 t01.87 113.21 121.41 18 10 21 2176.5 -22.40 30.16

80.00 IT 56 32 80T4.86 -32.S$ 06.17 186.63 115,1T 18 46 46 2074.9 -19.66 T3.IS

70.Q0 16 46 8 2026.05 -2?.98 82,34 181,87 !10.44 19 34 54 1026.0 -17.15 63,1!

9Q.QO tg SE 56 2T16.66 -24,86 71,73 lg0o13 107.37 20 38 13 tTIG.9 -IS.29 48.26

90,00 21 13 43 2466.18 -23,46 52,g? !90.34 106,28 2! 54 39 1456.2 -14.60 29.44

100.00 22 36 48 2191,33 -24.66 33.10 100.13 107.37 23 12 lg 1191.3 -15.29 9.63

110,00 23 4534 !g72.87 -2?.98 15.26 168,87 !10.44 24 !8 27 072.9 -!7.15 352.03

DIFFERENTIAL CCRRECTION8 RIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE .9762 TRA 2,D569 TC3-1.9692 8AU .5815 $GT 3314,? $GR 3064,? $63 !6g?.D ST 71.8 SR ?5.8 83 132.5

RDE 1.0542 RRA 2,1524 RC3 ".829? FAU .14826 RRT .0569 RRF ,9941 RTF ,g623 CRT .g098 CR$ -.0898 CST -.9906

FDE 5.0?42 FRA14,2621 FC3-6.0355 RIP 7319 3GB 4514.4 225 .1201 R!3 ,98?6 LIA 168.3 HSA 11.5 3SA 1.1

60[ 1.4216 BRA 2,g785 BC3 2.0451 FIP 3024 SGI 4465.8 $62 660.6 THA 42.65 ELI 104.3 EL2 1.I ALF 46.55

5t



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OAYE RAR 11 t|71

HELIOCENTRIC CONIC

RL 148.5l LAL ",OO

RP 811.80 LAP ",IS

RC |RO.15i GL 11o13

PLANETO¢ENTRI¢ ¢ON1¢

C$ tl.231 VHL 4,i01

LMCH AZNTN LNCH TIME

SO.G0 17 Z3 t?

80.00 18 R 43

?0.00 18 54 31

80.00 tO t 35

90.00 21 13 S_

100.00 01 45 2T

It0.00 23 14 3

fL|IMT ?It( |41.00 ARRIVAL DATE tOY 14 1071

DISTANCE R08.148

5E,|IR SAL -I.28 AZL l?.OS MCA 107.55 8MA

EARTH TO NAR8

LQL I11.?T VL 177,41 [CC .11149 |NC O. tSgS V! 08.044

LOP IT,OR VP J|,SRO tAP 3.DO A_P 9|.91TAL 320,IS TAP 11T,48 RCA 148.05 APO 011.40 VZ 05.070

GP 0R!.18 ZAL 148.08 mAP 85.04 [T8 tF8.?9 ZA[ |84,8| [Y[ |84,78 1AC 80.80 [TC 049.04 LV] 14.50

DLA .IS RAL 3|1.88 RAO I145,4 V[L ||.184 @TN 1.10 VHP 3,188 OPA -44.0] RAP E84.90 [CC 1.3411

L-I TIME IN) LAT INJ LONG 1NJ RT ARC IN) AZMTH IN) TIME PO CIT TIN IHJ 2 LAT ISJ 0 LONG

3154+15 -31,g8 100,51 |83.|I IE2.38 El 11 1 01S4.1 -2].$T ?l.Ol

3049,11 -31,83 14.44 Ill,It 111.|4 18 15 51 2040.? -18.15 72.09

tORY.O? "27.t? 11.58 188.82 111.40 11 41 S5 |81?.| -18.15 11.45

2e84,23 -24.DO 11.54 190.23 101.51 20 4? It 1114.0 -14.31 4e.34

m401o90 -21.78 SO.IS 190.16 lOT.t) 2m 4 14 1401.0 *13.10 07.40

miSS.TO -mS.00 30.91 110.15 108.3m 13 11 25 its8.f "14.31 ?.?t

1943.09 "mY.2? 13,50 118,92 tll.4O 14 21 2T 943.9 ol4.15 350.3Y

OIFFERENTIAL CCNRECTIONS

TOE 1.0284 TNA 2,1400 TC)-t.911D |AU ,1011

ROC 1.0042 RRA 2.054i RC) -,790) FAU .14004

FOE S,O?gl FRAt4.4t?S FC)-8,OSR8 DSP ?499

BO[ 1.43Y4 8RA 3.0545 B¢3 0.1108 FSP 5060

LAUN¢)¢ OATE MAR II |gTI

HELI_CNTRI¢ CONIC

RL 144.$8 LAL -,00

RP 211.48 LAP -.9S

RC 123.054 CA. 14,0]

PLANET_CN?RZC CONIC

C3 21.258 VHL 4.410

LNCH AZHTH LNCH TIME

SO.O0 IT 19 6

60.00 18 9 2Q

?0.00 18 2 3!

80.00 00 !1 34

90.00 2! 33 00

tOO.O0 20 54 26

110,00 O 9 93

MID-COURIE EXECUTION ACcuRACY C_DIT DET[RMIHATZON ACCURACY

lOT $S10.3 8GR 215).2 113 1711,S ST 71.1 8R ?3.3 IS 180.$

RRT .SLOT RRF ,8852 RTF .leGS CRT .999) CR8 -,9880 CST -.9904

118 4121.7 Rm3 .1m1? R13 .D817 LIA 169.3 NSA 11.5 IRA I,]

S01 4581.1 SO2 136.0 THA 51.im ELl 106.0 ELm 2.0 ALF 43.71

FLIGHT 111_ mSO,O0 ARRIVAL DATE NOV 1t 1971

DISTANCE 111.)tl

LQL 1t9.?? VL $2.m31 SAL -1.87 AZL 84.00 NCA 80|.SS 8MA

LOP 18.3D VP 20.)41 GAP m.?8 AZP 91.?S TN. 519.8t TAP

14e -mO.R) ZAL 141.1_ ZAP t$.12 [T8 !71.|£ ZA[ 125o07 IT[

EARTH TO MARS

|TY._J [CC .IRIS? |ME 1.R81S V! mJ.el4

118.44 RCA 142,87 APO 111.51 V2 IS.R42

195.30 ZAC 81.83 £YC 188,85 LV] 14.04

OLA -. 72 RAL 3LPQ.)9 RAO 1643.4 V[L 11.88_ PTH 6.gO VNP

L-I TIN[ IN) LAT IN) LONG IN) RT ASC IN) AZMTH IN) TIME

3/34.30 -$8.m5 19.05 ]83.Im tm3.Z3 18 m! _O

300?.00 -31.14 9m,90 188.67 116.99 18 59 S)

m870,91 -£6.1t 8_.64 189,04 112.25 19 50 2m

meS4.$9 -E3.35 17.59 190.40 tog, Is tO 55 41

m390,84 -m2.14 48,64 100.85 ]08,06 22 I) 1!

m129+l? -23.35 18,96 190.40 109.16 15 m9 SS

191P,?3 -£8.8] 11,55 189.04 11m.25 O 3? 51

3.8aS OPA -4_.14 RAP 283.8! £CC 1.$4R4

PO CST TIN IN) 2 LAT IN) 2 LONG

2134.3 -20.43 78.12

m027.O -1T.?3 ?0.81

1870.9 °15.24 59.17

1154.7 -13.41 44.11

])tO.I -12.72 25.5?

1129.0 -13.41 5.96

9|?.7 -]5.24 348.81

DIFFERENTIAL CC_RCCTION8

TOE 1.082¢ TR4 m.4411 TC3-2,DSO) IAU .8235

RD[ .9765 RRA 1.9599 RE) 0.?519 FAU .14015

FOE 5.0?03 rRAI4.SOI9 FC3-6.0545 BOP ??11

10[ 1.4582 BRA 3.1460 8¢3 0.1914 F|P 5081

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

307 5844.2 8OR m808.3 313 l?II.? 8T 81.S SR ?0.8 89 2)0._

RRT .SNS)S RRF .91m0 RTF ,1?01 CRT .ggeo CR$ -.9660 C8T -.9138

$18 4?80.8 R23 .]m]I R]3 .8862 LSA 170.3 NS4 II.? S$A 1.2

8G1 472|.2 $G0 1|2.3 THA 5S.84 ELI 107.9 ELI 3.0 ALF 40.99

LAUNCH OAT[ MAR 11 1971 FLIGHT TIM( miD.DO

HELIOCENTRIC CONIC

RL 144.5_ LAL -.DO LO¢ 111.77 VL 32.240 GAL

RP 211,73 LAP -,90 LOP 19,51 VP 00.911 GAP

RC 22).)01 GL ]0,_0 GP -20.05 ZAL |5D.20 ZAP

PLANETOCENTRIC CONIC

CS 2|.)20 VHL 4.6|? DLA "1.15 RAL 3m0.18 RAD i64).4 V[L 11.888 PTH 6.9Q VHP

ARRIVAL OAT[ NOV 18 1971

DIITANCE 61t.502 EARTH TO MARS

-6.3m AZL $8.1S HCA 209°?0 |HA 177./0 [CC .10150 INC 1,854) Vl 08.988

0.57 AZP 91.11 TAL 319.6m TAP 119,38 RCA 142.T0 APO 212.12 V_ 25.111

0|.m2 IT$ l?).Sl ZAE ]ml.4g ETE 191.94 mAC 82.63 CTC 068.86 LVl 13.10

LNCH AZMTH LNCM TIN[ L-I TIN( INJ LAT

SO.DO ]? )4 25 31|S.)1 "35.)$

SO.O0 IS IS 45 3001,50 -SO.SO

TO.DO 19 9 S6 m04?.2? -25.99

89,00 00 IS Sg 2127.94 "00,74

80.00 01 40 15 2302.?0 "01.55

tOO.DO 03 0 50 2100.41 -00.T4

i10.00 O J) II 1114,09 "25.99

OIFFER[NYIAL CCNRECTIONI

YD[ loS3)) YRA 0.1417 TC3-O,ISO0 IAU .84|8

ROE ,lSt3 IRA l,lilt R¢3 ",?i|l flu ,14103

FOE ).05i4 PRA14.9430 FC3-1,0100 J|P ?153

100 1.484) BRA 3,1524 |¢) |,2850 F|P }094

).t?l DPA -44.49 RAP 262.?0 ECC 1.)509

INJ LONG IHJ RT ASC INJ AZMTH IN) TIME PO CST TIN IN) 0 LAY ZkJ 0 LON_

1T.83 183.01 Im3.gs 10 01 00 0116.5 -19.59 ??.21

91.57 186.80 11?.T3 19 S 50 200S.S -16.90 SO.OR

lI.O8 189+0) 110.98 IS ST 03 1847.3 -14.41 58.65

88.85 190.65 109.89 21 3 4T t627.9 -1_.58 43.oe

46°?9 191.IO 108.79 20 01 33 1362.? -11.89 23,91

27.20 190.65 109.89 03 3? 53 1|92.4 -12.58 4.43

tO.DO 119.25 110.98 O 44 52 894.1 -|4.4| 347.51

NIO-COUR)[ EXECUTION ACCURACY ORBIT DEY[RNINATION ACCURACY

SOT 4101.) SGR 0181.? $G5 1719.0 )T OS,) SR $8,S )1 131.1

RRT ,0150 RRF .ISOT RTF ,_,34 CRT ,Ill6 CRI -.I131 CIV -.SI41

SO| 48D5.) R03 .ll)! RI3 ,RIS? L$A 171,4 N$A ]I.B SRA 1o0

8GI 4|?0,1 SO2 )82,1THA 30.81 ELI t|0,0 EL2 4.4 ALF 38,44

L&UH¢H OAT[ MAR It ItYI FLIGHT TIRE |94.00 ARRIVAL OAYE MOV tO tlYt

H[LIO¢[NYRI¢ ¢ON1¢ OIRTANCE I_O,IT8 EARTH TO MAR|

RL 14i,)1 LAL -,00 LOL 110,77 YL 81,241 8AL -I,$? AmL 88,28 NCA !|D,88 8NA |??.71 I¢¢ ,leT|| IMC |,7207 V! 2t,SSe

RP 010.0] LAP -.18 LOP 10.72 VP |t,4T? RAP m. Ai AZP 81.48 TAL 3|8.)S TAP IT0,51RCA 140,89 APO 011,75 VO OR.aDO

RC ]27.$$8 GL 10,011P "]9,08 1AL |80,?| lAP ?_835 ET| IY4,11 IA[ 118,81 [T[ |1D,70 IAC 03,39 EYC 218.41 LVI 15,|0

PLAN[TO¢[NTRI¢ CONIC

C3 01.408 VNL 4,i2_ DLA "2.)1RAL 3ml.88 RAD 8843,) V[L tt.081 PTN 8,10 VNP 5.871 DPA -d3,78 RAP 241,87 ECC 1.1528

LNCM AZHYH LNC)I TIME L-I TIH[ IN) LAT |NJ LONG |NJ RT ARC IN) AZMTN IN) TIME PO ¢8T TIM IN) 2 LAT IHJ 2 LONG

SO.O0 IT 32 Zl 3100.S$ -34.9? 81.81 185.37 tm4.)O 18 5! 8 _100.I -18.$3 7R.)t

IO.00 11 0| 40 IRIS,20 "19.91 DO.3T 187.01 ltR.)T 18 11 30 1988,+ -IS.t4 68.R4

?0o00 IR 14 51 mS28.80 -15,42 ?R,18 18t.5L tlR.Im ID 5 )g 1823.9 -13.41 S?.4S

SO.O0 20 07 51 m6o3.18 -00.17 14.21 180.95 110.53 21 I1 tR 1603.7 -11.$0 41.68

90.00 2] SO !0 m3)7.14 -m0,1t 41,14 19].4m ]01.43 22 28 25 1317.1 -!1.12 22.4)

100.D0 23 10 44 m078.15 -St.1? RS.15 1go.g) 110.53 23 41 20 |078,! -11.82 ).0)

180.00 0 20 tl ]870,?m "_S,42 8.i0 189.)| |13.62 0 $! 28 8?2,? -]).6) 341.37

OIFFERENTIAL CORRECTIONS MID-COURSE IX[CUT|ON ACCURACY ORBIT OETERNINAT]ON ACCURACY

TOE 1.1985 TRA 2.1617 TC)-O.m34m DAU ._84 SOT 4311.4 SON _RSR.R 3_3 ]711.2 8T 91.2 8R $6,4 $3 _Sl.2

RDE .1301 RRA 1.7817 R¢3 -.6?)? FAU .14697 RRT ,1HS)m RRF ,919m RTF .8717 CRT .994? CRS ",g811 COT -.9911

FDE ).0300 FRA|4,5490 FCS-5.R381 BOP 8m24 8GI) S062.) R23 .]]5? R]3 .9811 LRA 172.8 HSA 12.1SSA 1.2

RD£ 1.$150 8RA ).)710 Be) 2.)3)1 FIP 3088 $11 )028.8 8G2 S?4.m THA )O,OS ELI 110.7 EL2 5.) ALF $8.04

)2



* JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

t.&t#lt¢_ OAY[ UU It tt?t

HELI(XENTRI¢ ¢0N1¢

RL Ii4.$i LAL ".00

lP 219.29 LAP -,80

RC 129.100 GL ll,ll

PLAMETOC[HTRIC CONIC

C3 21.0q8 YHL 4.U4

LNCN AINTH LNCH TIHE

SO.00 |Y 44 13

60.00 19 27 II

1_.00 t9 29 27

80.00 20 35 1?

SQ.QO 21 S$ IQ

100.00 20 18 6

110,00 O 16 49

hIGHT TIR tR.O0 IItRIVAL |ATE NOV tt 291t

L_. 199,?? VL 32,243 6AL

L_ 21.92 VP 22,449 GAP

GP "19.56 ZAL 151,|? ZAP

OLA "3,30 RAL Sit.at RAO t643.S V(L It,aS8 PTH 6.91 VHP 3.483 OPA -43.10

Lo! TINE INJ LAT INJ LON4 INJ RT A$C INJ AZNTM INJ TIME I_ CRT TIN

3086.88 -34.41 95.91 183.59 125.14 18 35 40 2006.3

29?|.e? -29,38 89,30 18?,3U 1t8._3 19 16 50 1971.?

2804.59 -24.88 ?4.44 189,82 !14,19 20 lO 24 1809.6

2581.67 -21.44 62.$4 191.30 111,09 21 14 lg 1581.?

2315.99 -L_.43 43.94 191,?6 109.99 22 34 SO 1315.9

t054.14 -21,44 24,21 191.30 11t,09 23 52 25 |056.1

1803,41 -24.88 ?.56 189.82 114.19 0 S? 43 855.d

OIITAN(E 424.240 [AtYH TO NAN8

-9.4] AZL 98.40 HCA 2||.26 iMA I??,?| [CC .19777 INC t.4002 VI 2J.906

Z,1S AZP 1I,SS TAL 319,06 TAP 171,22 RCA 142,59 APO 212,90 Y2 25,840

7T.51 E11 174.45 ZAE 110.31ETE 189.$7 2A_ 84.11ETC 260.32 LVI 18.80

RAP 2eO.?t CCC 1.9009

INJ 2 LAT INJ 2 LONG

"/$.10 70.04

-15,45 9?.99

"/2,96 56,39

-11.12 40.40

-10.92 21.06

-1/.19 1.??

"12,96 340,$1

DIPPERENTIAL CCRRECT/GN8 NIO-C_RRE [xEcUTI_/ ACCURACY ORBIT OETERMINAYION ACCURACY

TOE 1,2530 TRA 3.0Q09 TC3-8.3149 IL4U .4621 3GT 46||,8 9GR 845/,9 863 1?04.9 ST 99.9 82 94.4 88 150.4

ROE .9109 RRA 1.4970 RC3 -.6337 FAU .14953 RRT .9664 RRF .92?5 RTF .g??S CRT .9923 CR8 -.9789 CST -.9969

FOE 5,0117 Iqt914.9140 FC3-S.6414 liSP 9507 S_ 9_?,S R25 01115 213 .9495 LSA 173.9 HSA 12,3 369 1.2

40¢ 1.0491 _RA 3.469? 4C3 2.4002 trGP 5088 8Gt 519T,5 $62 S99,5 THA 2?.5_ ELI ITS.4 EL2 6.4 ALF 33.40

LAUNCH DATE NAR 12 /97/ FLIGHT TIME 2SR,OO ARRIVAL DATE NOV 24 19?t

HELIOCENTRIC CONIC DISTANCE I029,6t9 EARTH TO MAR8

RL 149,06 LAL -,00 LOt. 149,?? VL 58,249 GAL -$,$0 AZL 98.51HCA 213,34 SNA 1??,76 ECC ,19850 INC 1,4861 Vl 29,994

RP 212,57 LAP -,It LOP 23,12 VP 12,409 GAP 1,94 AZP 91,24 TAt. 516,74 TAP 172,13 RCA 142,49 A_ 21_,07 ¥t iS,itS

RC 132°153 GL 10.26 GP -17.87 ZAL /51.74 ZAP ?S,?O ET8 173.99 ZAE /|4,71ET[ /88.99 ZAC 84.80 ETC 268.17 LY/ 11.42

PLANETOCENTRIC CONIC

C3 2/,745 VHL 4,143 OLA -4,O& RAL 322,27 RAD 4645,6 VEL 11,905 PTH 6,2/ VflP 3,693 DPA -42,44 RAP 279,91 EC¢ 1,3|?0

LNCH AZNTH LNCH TIME L-I TIME INJ LAT ZNJ LONG |NJ RT ABC INJ AZNTH INJ TIME P_ CSY TIM ;NJ 2 LAT |MJ | LONG

00,00 t? 48 49 3O_J,S2 -33,91 95,/1 /83,87 129,42 19 39 58 _)?3,5 -1?,34 ?l,tl

SO.OO 16 32 37 2954.82 -22.44 44.$S 147.62 119.42 16 21 94 19|9.8 -t4.93 4?.22

1'0.00 19 29 39 1792o19 -24.39 ??.51 200. t9 I/4.66 20 t4 2 /?99.2 -/2.33 99.43

80,00 20 41 17 256/,?1 "21,14 41,57 191,69 111,59 t/ 24 59 1S91,? -10,4_ 34,24

90.00 12 S 3? 2282.23 -19,93 41.30 |92,19 110,49 22 43 SO 1292.8 -9,79 16.66

100,00 13 25 9 2034,19 -21,14 22,93 191.62 I//,59 23 S9 5 1036,2 -10,48 ,63

110,00 O 33 1 1935.97 -14.39 4.24 /90.19 114,69 1 3 37 836.9 -12.33 )44.35

OlFPERENTIAL C¢RRECT[ONS MIO-COURS_ EXECUTION AccuRACY _R61T OETERMINAT/ON ACCURACY

TOE 1.3120 TRA 3.2590 TC3-2.3869 BAU ,7199 $GT 4946,0 SGR 2341.7 643 /690.9 6T /OD.? $2 12.5 SS 129.G

ROlE .8936 RRA 1.6169 RC3 ".9983 PAU ./4349 RRT .96411 flRP .9855 RTF ,9?91 CRT ,9896 CR8 -.976/ CRY -.99?0

PD[ 4,9810 PR914.4499 PCS-S.?Igl BSP 8610 848 9400,l R23 ,/092 R13 ,9855 L_A 175.1 NSA 12,6 33A 1.3

60[ t,9873 6RA 3.639/0C3 2.462? PIP 30?5 641 53?2.3 342 04T.5 THA 25,2! EL/ /18.2 EL2 7.? ALP 31.72

LAUNCH DATE MAR 11 1971

HELIO(£NTR|C C(_IC

FL/GHT TIN( 260,0Q

DISTANCE 635.106

ARRIVAL DATE NOV 21 tgYt

EARTH TO MARS

RL 148.59 LAL -,00 LOL 149,7? VL 32.248 GAL -9,56 AZL 88,42 HCA 214,56 6MA 1??,82 ECC ,|9929 /NC 1,3792 Vl 29.006

RP 212,86 LAP -,?8 LOP 24,32 VP 22,3?4 GAP |,73 AZP 91,14 TAL 518,45 TAP t?3,O/ RCA 142.38 APO 213.29 V2 2$.792

RC 134,479 GL 9,47 GP -/7.22 Z_. /$2.19 tAP ?5,43 ET5 1T3.56 ZAE //5,12 ETE 147,4/ ZAC 95.45 ETC 269.02 LV/ 12.06

PLANETO¢CNTRIC CQN[C

C3 21.953 VHL 4.600 DLA -4. ?5 RAL 3_2.?1 RAO 4943. ? VEL 11.914 PTH 4,99 VHP 3. TO? DPA -41.8/ RAP 2?3,99 [CC /,0G!5

LNCH AZNTH LNCH TIME L-i TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CgT TIN INJ 2 LAT |NJ 9 LONG

50.00 17 03 3 3062,1Y -35,46 94,A0 184,20 126,04 18 44 5 2062,2 -16,99 74,72

60.00 18 3? 40 2943.5/ -28.45 87.5| |8?,99 /|9,8$ 19 29 43 1993.5 -/4.27 96.54

?D.OO 19 30 3D 2773,43 -23,94 74,3_ 100,59 1|5,12 29 81 44 1773,4 -11.79 5A.S_

80,00 20 46 54 2543,43 -20,42 40,41 t92,13 t/2,0e 21 31 tO 1543.6 -9,90 59.24

9O.OO 22 12 34 2275°92 -19,47 4/,08 _92.64 !10.02 22 $0 29 1275,? -9.19 18.76

100.00 23 31 49 2019,/0 -20,69 2/,79 |92,15 112,02 24 5 24 |0|0,1 -g.go 059.19

110.00 0 38 52 1020,24 -23,94 S,24 180,59 !15,12 1 9 13 820.2 -11.70 343.40

DIPPER£NTIAL CC_RECTION8 MIO-CQAJR8[ EXECUTION ACCURACY ON|IT DETERM|NAT_ON ACCURACY

TD[ 1.3711TRA 3.4S50 TC3-2,4599 BAU .?409 O_T 5109.0 9_R 223$.3 SG3 1970.9 ST 105,3 02 60.? 00 120,9

902 ,07?? RRA 1.5591RC3 -,542| F&U .14152 RRT .99$t RRF ,9052 RTF ._vO5 CRT .00S5 CRO -,97)9 CSV -._0Y0

FOE 4,9414 FRk14,3984 FCS-S.9409 44F 9150 64| 5974,9 223 ,1009 215 .98S3 LSA 174.4 MSA 1_,0 00A 1.3

|DE 1.6280 ERA 3.?029 |¢5 2.9234 FtP 3050 961 5550.5 562 550.$ THA 23.tt EL! /21.2 EL2 8.9 ALF 29.7R

LAUNCH OATE MAR II /IT/ FLIGHT TIME 292.00 ARRIVAL DAT[ NOV 28 t071

HELIO¢ENYR|C CONIC D|RTARCE 93?.351 EARTH TO MARO

RL 146.56 LAL -.D_ LOL 146.?? VL 32.291 6AL -4,43 AZL 69.T2 HCA 219.TS 9NA 1?7,94 (C¢ .20019 INC 1.2790 V/ 29.93_

RP 213,14 LAP -,?S LOP 25,52 VP 22,540 GAP t,5_ AZP 91,04 TAL 5/4,/4 TAP 173o29 RCA /42,2? APO 213,46 V2 25.?49

RC 136,814 GL 9.73 GP "14.59 ZAL IS2,42 ZAP 72,20[T$ /?3,20 ZAE 113.$3 IT[ 194.?? ZA¢ 96,07 [TC 267,80 LVI 11.?1

PLAN[TOC[NTRIC ¢021¢

C3 22,192 VHL 4,711DLA -5,36 RAL 323,15 RAD 6643,2 V[L //. 924 PTM 6,93 VHP 5,725 DPA -41,21 RAP 270.20 ECC /.06_2

LI_H AZNTH LNCN TIME L'! T|NE INJ LAT /NJ LONG |NJ RT A8¢ INJ AZNTH INJ TIME PO CSY TIN /NJ 2 LAT INJ 2 LONG

SD.O0 1? S? 9 3052./0 -33,05 23.78 /54.54 /26.46 18 48 1 2052,1 -16.50 ?4.26

_,00 19 42 2T 2991.42 -28,05 84,?9 186,39 120.23 lg 3/ 16 1952,4 -13.?? 40,93

715.00 19 41 3 2754o27 -23,55 75,45 I91,03 /15,50 20 2? 3 1759,3 -11.24 93.00

80.00 ZO SS 10 252?.2? -20,2? 59,30 192.60 1/2.4/ 2! 57 17 /$27,3 -g.37 37.31

60,00 22 19 8 2256.32 -19,04 39,g9 193,12 11/,31 22 56 44 1256.3 -9.66 /?,??

100.00 23 34 1 _00/.74 *20.2? 20,?5 _92.60 /12.41 24 II 23 1001,? -9.37 308.60

116,D0 0 44 16 /806.09 -_3,$3 4.55 /91,63 115,56 1 t4 32 866.1 -/1.24 342.71

DIPPER¢NTIAL ¢¢RRECT|QN4 M/O-COURSE EXECUT|ON ACCURACY ORAIT DETERN[NAT|ON ACCURACY

TOE 1,4513 TRA 3,6515 T¢3-2,9246. BAU ,?903 6GT $344.6 3GR 2135,5 843 IR4?. 9 8T 109.9 62 $9,0 03 117.4

RDE *8634 RRA 1,4645 RC3 -.52?6 FAU .13209 RRT .96_? RRF *9805 RTF ,99/3 ¢RT .g93! CR$ -,069? CST -,9979

POE 4.86?9 PRA14,229/ PC3-3.4294 88P 9454 348 $759,5 R23 ,0953 R/3 ,9854 LSA /?7,8 N8A 13,3 309 1,0

402 1.6717 6RA 3.9342 4C3 2.5?94 FRP 5018 64/ 973/,g $42 35/,5 THA 2/.22 EL1 124,3 EL2 g,S ALP 26.01

03



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE HAi II IRTI

HELIOCENTRIC CONIC

RL 146.5t LAL ".OO

RP _13.46 LAP °.71

R¢ 13t.171 GL 4,03

PLA_TO¢ENTRIC CONIC

C5 EE,481 VHL 4.731

LNCH AZNTH LNCH TIME

50.00 10 ! 3

60,00 18 4? 0

?0.00 19 4D 20

60.00 21 1 6

gO.DO 28 85 12

100.00 25 43 58

110.00 0 49 42

LOL t9t,?? YL

LOP 25.71 VP 2_.300 GAP

8P -15.tl 2AL 1|5,03 ZAP

PLIiHT TIN[ 214o00 ARIIVAL OAT[ _OV )D ItTI

OISTANCE t4|.§13 EARTH TO MARS

5|.254 GAL De.TO AZL 88,02 HCA ItS,iS 8HA |??.gtECC ,20103 INC 1,1845 vl El,ill

174,76 RCA |42.15 APO 213,58

146,00 ZAC 86,86 (7C 257.71

YZ 25o714

LVI tl.37

DLA -5,iS RAL $13.59 RAO 9543,9 VEL 11.935 PTH E.i4 VHP 3.?47 OPA "40.53 RAP 277,O7 ECC 1.$6t8

L-| TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TINt PO CST TIN INJ 2 LAT INJ 2 LONG

3045.21 -32.6t 63.24 184.95 126.72 t0 5! 46 2045.2 -16.07 73.65

2921,02 -27.86 iS.10 188.83 |20.56 19 35 41 1921,0 -13.33 85.39

2?48.56 -23.15 74.63 191.51 115.84 20 52 6 1746.6 -lO.?O 55.11

2512.4g -19.88 58.46 195.09 112.?5 21 42 58 1512.5 -S.S9 38.48

2240.81 -t8.85 39.00 195.82 |11.55 23 2 42 1240.6 -S.17 16.87

1986.96 -1g.88 1g,83 |93.09 112.75 24 17 4 987.0 -8.8g 357.85

1793.38 -23.15 3.55 191.51 115.R4 I 19 35 793.4 -10.78 542.02

1.32 AZP 90.g$ TAL 317.81 TAP

_.|I [Tl 172.0! ZA[ Ill.iT E?[

DIFFERENTIAl. CCRRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ 1.4922 TRA 3.8461 TC3-2.5857 BAU .7905 SiT 5578.2 SiR 2058.0 $85 1621°6 ST 114.5 SR 57.4 55 126,2

RD£ .6512 RRA 1.36_9RC3 ".4949 FAU .13643 RAT .9618 RRF *6775 RTF .9821 CAT .9794 CR6 -.9882 COT -.9982

FOE 4.8507 FRA14.083| FC3-5.2586 BOP 9781 SOB 5938.! R23 .0897 R15 .9854 LSA 179.2 NSA 13.8 SSA 1.3

BOO 1.7179 BAR 4.0g05 BC3 2.6326 FOP 2980 SG1 5914.7 SO2 527.1 THA 19.50 ELi 127.3 EL2 10.4 ALF 26.37

LAUNCH DATE MAR 1| 1971 FLIGHT TI_ 266.30 ARRIVAL DATE DEC 2 1971

HEL|OC[NTRIC CONIC DISTANCE 645,6?0 EARTH TO MARS

RL 148.59 LAL *.00 LOL 169.77 VL 52.258 GAL -6.78 AZL 88.90 HCA 218.15 8HA 1?7.g8 ECC .20199 INC |.0954 Vl 89.986

RP 213.77 LAP -.68 LOP 27.90 VP 22.271 GAP 1.11 AZP 90.88 TAL 317.48 TAP 175.81 RCA 142.03 APO 213.93 V2 25.680

RC t41.548 GL 7.38 rip -15.43 ZAL 153.42 ZAP 68.8? ET8 172o55 ZAE 110.42 [TE ]85.30 ZAC 87.22 ETC 267.65 LVl ll.D3

PLANETOCENTRIC CONIC

C3 22.758 VHL 4.?TO DLA -6.50. RAL 324.01 RAD 6644.0 VEL 11.948 PTH 6.95 VHP 3.??3 OPA "40.08 RAP 2?8.95 ECC 1o3745

LNCN AZNTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINt PO COT TIN INJ 2 LAT INJ 2 LONG

50.00 18 4 47 5035.42 "32.37 92.77 185.40 126.g9 18 55 23 _035.4 -15.66 75.50

60.00 18 51 20 29JI.64 "27o34 85.52 189.30 120.85 19 39 51 1911.6 "12.93 64.92

?0.00 19 51 20 2735.20 -22.8! ?3.93 192.01 118.13 20 36 56 1735.2 -10.$8 52.46

60.00 21 6 44 2499.18 -19.53 57.63 193.82 113.05 21 48 25 1499.2 -8.45 35.73

gO.D0 22 51 16 2226.41 -18.26 38.11 194.16 111.95 23 8 22 1228.4 -7.73 16.06

100.00 23 49 36 1973.65 -19.53 18.99 195.62 113.05 24 22 29 973.7 -8.45 357.10

_t0.00 D 54 43 1782.02 -22.81 2.84 192.01 _6.13 J 24 25 782.0 "10.38 341.4|

DIFFERENTIAL CCRRECTION5 HID-COURSE EXECUTICN ACCURACY ONBIT GETERMINAT|ON ACCURACY

TOE 1.5539 TRA 4.0401 TC3-2.6412 _AU .8158 SGT 5803.9 SiR 1945.5 SO3 1592.7 ST 118.7 8R 55.9 SS 124.9

ROE .8401RRA 1.3245 RC3 -.4832 FAU .13354 RRT .9589 RRF .9741RTF .9828 CRT .9754 CR$ -.9624 COT -.9985

FOE 4.7991FRAII.9191 FC3-5.0802 B6P 10116 8G8 6120.5 R23 .0843 R13 .9855 LSA 180.6 NSA 13.g SSA 1.3

DOE 1.7665 BR4 4.Z5]7 BC3 2o6615 FOP 2937 38! 6098.1SG2 524.6 THA 17.94 ELI 130.? EL2 _I.Z ALF 24.86

LAUNCHDATE MAR 1! 1971 FLIGHT TIME 268.00 ARRIVAL DATE DEC 4 Ig?l

NEL|OCENTRIC CCNIC DISTANCE 649.824 EARTH TO MARS

NL 148.59 LAL -.DD LOL 169.77 VL 32.262 9AL -6.86 AZL 88.99 HCA 21g.32 8HA 178.04 ECC .20300 |HC 1.Dill Vl 29.986

RP 214.98 LAP ".64 LOP 29.05 VP 22.236 GAP .90 AZP 90.78 TAL 317.13 TAP 176.45 RCA 141.90 APO 214.18 V2 25.845

RC 143.936 GL 6.76 GP -14.tgZAL 153.80 ZAP 6T.27 [TO 172.27 ZAE 108.90 [TO tEA.iS ZAC 8?.75 [TC 267.$8 LVl 10.71

PLANETOCENTRIC CONIC

C3 25.079 VNL 4.804 DLA -?.01RAL 324.44 RAD 8644.2 VEL 21.961 PTH 8.98 VHP 3.802 DP4 -36.54 RAP 278.41 ECC 1.3798

LNCN AZNTH LNCN TIN[ L-! T]H£ INJ LAT INJ LON_ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

$D.OD 18 I 22 3028.64 -32.09 92.37 185.R8 127.22 18 OR 51 2028.6 -15.3_ 73.1g

80.00 18 55 28 8903.3? -27.05 85.01 159.79 121.09 19 43 52 |903.4 -12.58 S4.SO

TO.DO 19 $$ ? 2?25.08 -22.51 73.30 192.53 I18.39 20 41 32 1?25.1 -g.g9 51.93

80.00 21 12 5 2487.23 -19.21 58,88 194.17 !13.31 21 53 32 1487.2 -8.08 35.05

PO.DO 22 38 53 2213.63 *|7,97 37.32 194.72 1|2.21 23 |3 48 1113.6 -7.3_ 15.34

100.80 23 54 57 1981.?0 *19.21 1R.25 194.17 113.31 24 2T 39 961.7 -0.08 $58.43

110.00 0 5t 29 1771.89 -22.51 2.22 I92,53 116.39 I 29 l 77|,9 -g,gR 340,88

DIFFERENTIAL CCRR[CTION| MID-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

TOE 1.61S5 TRA 4,2327 TC3-_,lill |AU ,8412 8GT IO_,O SiR 1855,4 883 1181,4 iT 123.0 OR 54,5 81 tR3,|

RD[ .830r RRA 1,2518 RC3 -,4321 PAU ,13040 RAT .5557 RRF .l?D2 RTF ,_d3) CRY .8712 CR8 -.8584 CSY -,|lOY

FOE 4.?45i FRAtI.?I$| F¢3-4.8917 lip 10418 IGI iIOt,I Rib *O?Ot R13 .90$| LIA IOt. I NSA 14.3 ERA !.3

B0[ 1,8174 IRA 4.4159 IC3 |,?tit PiP t01t Oil ill0,3 lit St4,0 TMA 11,S| ELl t34,0 EL2 tI,O ALF t3.41

LAUNCH DATE MAR 11 tl?I PLIANT TIME t?O.O0 ARRIVAL DATE OEC I IOYl

HELIOCENTRIC CONIC OIOTANC[ IS3.973 EARTH TO MARS

RL 148,$8 LAL -,DO LOL lil,?? VL 52,297 GAL -8.i4 AZL il.OT HCA 210,50 8HA lYe. It [CC .20407 INC .031I VI tR.888

RP 814.38 LAP -,ID LOP 30,21 VP 12,201 GAP .70 AZP gO,?1 TAL 318,78 TAP 177,20 RCA 141,7t APO 214,_6 V2 25,609

RC 148.344 8L 6.17 GP "14.5? _AL 154.18 ZAP 85,?2 ET$ l?t. Ot ZAE 10?.40 ET[ 184.08 ZAC RB.28 ETC 187.45 LVl 10.38

PLANETOCENTRIC CONIC

¢3 23.428 VHL 4.840 OLA "?.41 RAL 3t4.1S RAO I044.3 VEL 11.175 PTH 8.9? VHP 3.834 DPA "39.04 RAP 275.63 ECC 1.3858

LNCN AZNTN LNCH TIME L'l TIME INJ LAT INJ LONE INJ RT AIC INJ AZNTH INJ TIME PO CIT TI_ INJ 2 LAT INJ 2 LONG

$0.00 18 11 48 3022.80 -31.85 92.02 108.55 127.42 lg 2 11 2022.8 "15,08 72.g_

80.D0 18 89 25 8696.14 -26.?9 14,5? 190.31 121.31 10 4? 42 IR96.1 -12.27 $4,14

?0.00 20 0 35 2718.11 -82.24 ?2.73 163.08 116.82 20 43 53 1716.1 -9.68 51.46

80.00 81 17 I1 E4?8.0S -18.62 58,22 1g4.74 113.34 2| 58 27 1478.S -?.71 34.46

tO.O0 E2 42 13 2202.17 -1?.87 38.81 165.30 1|2.44 23 18 53 1202.2 "6.9? 14o69

100.00 D 3 $8 1951.02 -18.92 !?.58 164.74 113.54 0 36 29 951.0 -?.71 335.83

110.00 1 4 2 1782.65 -22.24 1.66 163.08 116.82 ! 35 24 762.9 -9.68 340.38

DIIrFERENTIAL CCRRECTIq_q6 NIO-COUR$[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE 1.6711 TRA 4.4236 TC3-2.7395 9AU .86?3 3iT 6253.4 SiR 1771.7 383 1528.0 ST 127.2 OR 33.2 88 122.0

RD[ .822| RRA 1.1657 RC3 -.4050 FAU .12735 ART .g51R RRF .9657 RTF .6837 CRT .g668 CR$ -.9542 COT -.9989

FDE 4.6885 FRA13.SI02 F¢3-4.?059 BSP 10773 SOB 6482.2 R23 .0745 R13 .6858 LSA 183.$ HOA 14.? SSA 1.3

ODE 1.8696 DRA 4.$827 8¢3 2.7691 F$F 2835 381 6461.0 SO2 524.6 THA 15.24 ELI 137.2 EL2 12.6 ALF 22.20

34



• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE MAR It IITt

HELIOCENTRIC COMIC
RL 148,59 LAL **DO

MP |14.TR LAP **ST

R¢ 149,7T0 6L 9.62
PLAN[TO¢ENTRIC CONIC

C3 23.902 V_L 4,971

LNCH AZNTH LNCH TINE
50,00 16 I5 6

60.00 19 3 12
70,00 20 4 59

80,00 21 22 2
90.00 22 4? 18

tOO,O0 O 6 49

110,00 I 8 22

VLI_T TII_ ITS.DO

DISTANCE 658.|IS

LOL 166.?Y VL 86.E72 lab -?.O2 AZL 89.14 HCA 2El.IT INA

LOP 31,A4 VP 62.167 GAP .49 _ZP 90.64 TAL 316,4| TAP
GP -13,68 ZAL 154.S6 ZAP 04,21 [T8 17|.80 ZA[ 105.93 ETE

OLA -?,93 RAL 325,26 GAD $644,$ TEL 11.991PTH 6.99 VHP 3.868 DPA -38.55 RAP 275.Sl
L-I TIHE INJ LAT INJ LONG IHJ RT ASC INJ AZNTH INJ TIN( PO CGT TIN INJ 2 LAT

30t7,85 -31.65 91.72 186,86 167,68 19 S 63 2017.0 -14,84

6806.89 -El.S? 84.19 190.85 161,49 19 $| 22 1889.9 -12.00

E?Ol.E2 -EE,OO 72,26 193.65 116.81 20 SO 8 1708.6 -9.36
2467.05 -18,66 $5.64 195.33 113.74 62 3 9 t4S?,O -7.40

6191.93 -1?,40 35,98 195,90 112.65 23 23 50 1191.9 -6.95

1941,$2 -16,66 tT,OO 195,33 113,74 0 41 11 941,5 -_.40
t?SS.04 -22.00 1.18 193.65 116.81 I 37 3? 755.0 -9.36

ARRIVAL DATE DEC 9 1971

EARTH TO RARS

l?l,I8 6¢C .60120 IHC .8662 V! 61.90!

1?So09 RCA 141.S2 APO 214.75 ¥2 25.973
183,66 SAC 08°?4 ETC 267.40 LVI 10,07

ECC 1.391?

INJ 2 LONG
72.71

63.R3

I1.04

33.93
14.11

365.30
339.96

DIFFERENTIAL CCRRECTION8 MID'COURSE EXECUTION ACcuRACY CRBIT DETERMINATION ACCURACY

TOE 1.7432 TRA 4.G154 TC3-2.?610 BAD ,6931 SOT $442.3 SGR 1693.0 SO3 1493,5 8T 131.3 IR 52.0 68 120o$

ROE ,8162 RRA t.1356 RE3 -°3?80 FAU *12398 RRT ,9472 RRF .9607 RTF .9840 CRT .9618 CR9 ".9498 CST ",9991
FOE 4.6281 FRAI3.3324 FC3-4.6094 D8P 11109 6;B 6661.0 R23 .0t99 RI3 .9866 L8A 186.0 MSA 15.0 SSA 1.3

DOE 1.9244 BRA 4.?536 DC3 _.8065 FSP 2762 661 6640.6 662 526,7 THA 14,07 ELI 140.6 EL2 1_,3 ALF 21.04

LAUNCH DATE MAR |I |971 PLIGHT TIM( 2?4,00 ARRIVAL DATE DEC tO 1171

HELIOCENTRIC CONIC DI8TANCE 662.268 EARTH TO NAN8

RL 148.59 LAL *.00 LCL t69,?? VL 32,277 GAL "?,|1 AZL 89.22 HCA 222,85 8MA 178,80 ECC .20637 INC ,T829 Vl 26,981

RP 215.04 LAP ".53 LOP 32.61 VP 2_,13| GAP *_9 AZP go,sT TAL 316.05 TAP 178.90 RCA 141.48 APO 215oC6 V2 21.88G

R¢ 151.611 GL 8010 GP °13,41 ZAL 154,8t ZAF 42,75 ETS t71,60 ZAE 104,49 ET( 183,06 ZAC 69,60 ETC 667.34 LVI 6,TS
PLAN£TOCENTRIC CONIC

C3 24.20R VHL 4,92D DLA -8,34 RAL 325,6? RAD 6e44, ? VEL 16.DO? PTH ?,OO VHP 3.906 DPA -38.09 RAP 2?6.16 ECC t.3983

LNCH AZHTH LNCH TIME L-! TIME INJ LAT INJ LONG IHJ RT ASC |NJ AZMTH INJ TIMe POCST TIN IHJ 2 LAT INJ E LONG

50.00 16 18 15 80t3.71 -31.48 91.48 187.39 127,72 19 8 29 6023.7 -14.64 TZ.52
90.00 19 S 50 2884.33 -66.38 83.8? 191.4! 122.64 19 54 54 1884.6 -11.T8 83.56

70,00 20 9 S 21_1.3A -21.76 T1,84 1g4.24 116.98 20 54 9 1TOt.3 -9,11 SO.ST

90.00 21 26 39 2458.66 -19.43 55,12 195.94 113,92 26 ? 38 1458,? -7.12 33.46
90.00 22 52 8 2182.SS -17.16 35.42 196.51 112,03 23 28 31 1182.8 -6.36 13.59

100.00 0 13 27 1933.13 -18.43 16.49 35.94 113.92 O 45 40 933.1 -7.12 3S4,63
110.00 t 12 30 t748.16 -21.78 .76 194.24 116,98 | 41 38 748.2 -_.11 339.59

DIFFERENTZAL CCRRECTICN8
TOE 1.8080 TRA 4.0061 TC3-2.8183 IAU ,9191

R0£ .9092 RRA 1.0T83
POE 4.5663 FRA|S,_I31

DOE 1.9808 BRA 4.9256

LAUNCH CATE MAR 11 197!

HELIOCENTRIC CGNIC
RL 149.69 LAL ".00

RP 215.37 LAP ".SO

RC 193,969 G4. 4,6t
PLANE?OCENTRIC CONIC

C3 24,627 VHL 4.963

HID-COURSE EXECUTION ACCURACY
SOT 6642.9 9_R 1618.6 SO3 1457.T

RE3 ".3529 FAU .12063 RRT .8419 RRF .9551 RTF .9842
FC3-4.3152 BSP 11433 SOB 683?.2 R23 .0857 R13 ,9956

Be3 2.8406 FlP 27_2 861 69t6.? SO2 529.6 THA 13.01

PLIGHT TIM( 2?6,00

OISTANC[ 866.$94

LOL 169.?? VL 82,262 eAL -7,2D AZL 89,29 HCA 224,02 6HA

LOP 33,?8 VP 22.097 GAP .08 AZP 90.51 TAL 315,6? TAP
4P -12.66 ZAL tSG.EO ZAP 41,33 [TS 171.42 ZAE 103.08 ETE

DLA -8.72 RAL 326.06 RAO 6644,8 VEL 12,025 PTH 7.01 VHP 3,945 DPA "3?.64 RAP 2?4.86

LMCH AZMYH LNCH TIME L*i TIN[ tNJ LAT

50.00 18 21 18 3010.33 -81.33

6o.0o 19 10 11 2880.02 -26.22

70.00 20 13 6 2695,41 "21.60
80.00 21 31 4 2451.30 -18.26

90,00 22 5I 45 6174.83 °18.95

100,00 O 17 52 1925,?? -18.26
110.O0 I IS 27 1742.23 "21.60

DIFFERENT IAL CORRECTIONI

TOE !,8700 TRA 4.9939 TC3-2,8555 |AU .94S4

RD6 .0033 RRA 1.0224 RE3 ".3306 FAU ,11770

rOE 4,4914 FRAIE.8803 F¢3-4,1378 68P 11?66
6OE t,031O IRA s,og?t 6C3 6,8748 FIP 2t45

LAUNCH SATE MAR 11 1971

H£LIO¢EMTRIC CONIC

RL 148,6_ LAL '-,00
RP 213.7| LAP -.46

RC 13i.143 GL 4.18

PLANETO(ENTRIC CONIC

PLIGHT TIME 6?8.00

ORBIT DETERMINATION ACCURACY
ST 135.3 6R 3O.S 38 119.0

CRT .9566 DR6 -.9452 CST -.9992
LIA 186.6 NSA 15.4 SIA 1.3

ELI 143.8 EL2 13.9 ALF IS.O?

ARRIVAL DATE DEC IR 19?1

EARTH TO MARl

1?6.3$ ECC ,20760 |NC .7141VI el.oil

179,61 RCA 141.32 APO 616.37 V2 63.499
192,65 ZAC 89.64 (TC 237.28 LVI 9.44

ECC !.4053

INJ LONG |NJ RT A8¢ INJ AZMTH INJ TIME POCS? T|H INJ 2 lAT IN4 2 LONG

91,26 |#?.94 127,63 19 II 20 2010.3 -14,47 72.37
83.59 191.99 tEl.T? 19 68 18 |880.0 "11,56 63.33

71.48 194,84 117.12 20 19 t 1695,4 -s.e9 30.31

$4,6? 196.66 114.07 2_ II 55 1451.3 -6,88 33.0S
34,g2 197,14 1|2.38 Z3 33 O 1174.8 -6,11 13.14

16,04 196,58 114.0? 0 49 ST 925.8 -6,$9 354.42

,39 t94,84 11?,!2 I 45 30 742.2 -8.89 339,_?
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6833,2 SIR 164?.4 363 1420.0 ST 139,1SR 49.? 3S 11?.2

RRT *$360 RRF .943? RTF *_v46 CRY ,9615 DR8 ".9402 CIT *.tOe)

8GB ?006,| R23 ,0611RI3 ,9858 L|A 187,9 NSA 15.3 iIA t,£

lOS 696?.| 862 636.6 THA 12.04 ELI 14?,O EL2 14.5 ALF 10.98

ARRIVAL DATE DEC 14 1971

EAR+H TO NAeI

176.44 EC¢ .Z0883 INC ,6482 vl 29.39s

180,47 RCA 141.i6 APO 615,?1 V2 23o461

182,25 ZAC 60.0S [T¢ ES7,24 L¥1 g,13

O|$TANCE 8?0.$61

LOL t69.?T VL 31,_88 IAL -?.69 AZL 86.36 HCA 6t|,ll 8RA

LOP 34.61 VP _2,013 GAP -.ll AZP 90,46 TAL 3IS,16 TAP
6P -IE,84 ZAL IS5.53 ZAP $6,87 ITS 171,26 ZAE tD|.68 [TE

¢3 tS,0TT VML 6.008

LNCM AZMTH LNCH TIME
30.00 16 24 14

90,00 IS 13 37

?0.00 20 16 36
90.00 21 35 t?
90.00 23 1 9

100.00 0 22 4

ttO,OO I 20 14

OIFF£RENTIAL CCRRECTION$
TD£ 1.94tl TRA S.1881TC6-2,lT69 IAU .9706

ROE .6013 RRA ,g?ls RE3 -.3060 FAU .11333

FDE 4.4466 FRA12.S690 FC3-3,9124 66P /209?
BD[ 2.1004 BRA 3,2733 BE3 2,8951FGP 2608

OLA -9,0? RAL 526,48 RAD 6141.0 V[L |6,044 PTH

L'I TIME INJ LAT

300T,69 "31.66
t176,36 -16o09

2690,3? "2t.4d
2444.$2 "16,01

216?.84 -16,??

1919,39 -19.03

1T3T.Ig -21,44

?,03 VHP 3.98? OPA "37,62 RAP 274.$2 (CC 1.4127
INJ LONG INJ RT ADC 1NJ AZMTH INJ TIM6 PO ¢8T TIN INJ 2 LA7 I_J 2 LONG

91,16 ||8,|| 127.86 |9 14 6| 200T,? -14,34 72,23

83,37 IR2,S9 12t.08 60 | 34 1876.3 -11,42 63,19
71.17 195,46 117.24 61 I 43 1690.4 -8,?0 SO,O0
64,26 19?,60 1t4,20 62 16 1 1444.9 *6,66 32,70

34,50 197.79 113.11 23 3? |? 1167.S -5.89 12,75

IS.GS 197.20 114.20 0 64 4 919.4 "6,66 354,06

,09 lgS.46 117,24 t 49 12 T3T.2 -e.?o 339.00
M]O-COURSE EXECUTION ACCURACY OR$1T OETERNINAT/ON ACCURACY

lOT ?027.2 SGR 1463.8 $63 1334,3 8T 143.1SR 48.9 93 113,9
RRT .g290 RRF ,9416 RTF .9944 CHT .9462 CR6 -,9357 C9T -.9gg4

SOD 7162.2 R23 .0389 R13 ,9834 LIA 189.g M6A 16.1 93A 1.2

SO! 7162.0 862 638.S THA 11.13 ELI 150.5 EL2 1S.0 ALP 19.08



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971 ) "

LA_CN Oil[ IA| || I1_| PL|GNT TI_[ !10o0| ARIYAL OAT[ D[C II It?t

NELIOCENYRI¢ ¢_N!¢ OiITANC[ i74,14§ EARTH TO NAil

RL 148,St LA_ -,OO LOi. 169.77 VL $E.lt4 GAL "?,39 AlL 19.41HCA t!t,_4 8NA 171.|3 [CC ,21021 INC .Se49 Vl ll,lll

RP IlQ,O4 LAP -,48 LOP 3l,|1VP 18.020 GAP *,33 AZP 90.40 TAL _14,90 TAP tOt,E4 RCA Ill,DO APO 816.01 V2 23,424

RC lSS.S3t GL $,?| GP -|2.15 ZA_ tSS.el ZAP _.64 [TS t?t.t2 ZA[ tO0._4 (T[ |8|.89 ZAC SO,4? ETCZ67.20 LV! 1.82

PLAN[TOC[NTRI¢ CONIC

C3 _5.5St VHL S.OSS OLA -9,40 RAL 321,I? RAO 164S,2 V[L |_.063 PTH ?.OS VMP 4.0510PA -31,8_ RAP 2?4.43 (CC 1,4205

LNCM AZNTM LNCH TIN( L'! TIM[ |NJ LAT INJ LONG |NJ RT A$C ZNJ AZNTH |NJ TiM[ PO CST TIN :NJ 2 LAT ZNJ _ LONG

S0.90 tl _? 3 3005.?! *31.14 9|,01 189.09 127.98 19 17 9 _0OS.? -14,25 ?£,16

eO.O0 tt Sl 49 _eT3.3S "25,98 83.19 193.20 121.93 20 4 42 1673,3 -lt.39 63.00

?0.00 2Q 20 29 2628.15 -21.31 70.91 196.10 117.34 2! 5 15 t686,1 -0.54 49.86

80.00 2| 39 18 2439.45 -1?,89 53.94 197.85 114,31 22 19 ST 1439.5 -6._8 32.39

gO.DO 23 5 2t 2161.80 "16.60 34.13 198.45 |13,23 23 41 23 1161,_ -$,?D 12.41

100.00 O 28 S 1913,9_ -17.99 15.31 197.85 114.31 0 S? 59 913,9 -6,48 353.76

1t0.00 I 23 52 1732.97 -21,31 359.83 196.]0 J17.34 I 52 45 733.0 -6.54 336.??

O|FF[RENTIAL CCRRECTION8 N[D-COORS[ (XECUTI(:N ACCURACY OREIT DET(RN|NAT|ON ACCURACY

TOE Z.0043 TRA 5.3?28 TC3-2.911_ BAU .9993 6GT 7206,3 $GR 1420.6 6G3 134S.2 ST 146.6 SR 47.9 6s 113.9

RD[ .79?0 RRA .9200 Re3 -.8876 FAU .11093 ART .921S RRF .9338 RTF .9846 CRT .94U5 CR6 -,9303 CST -.ggss

FD( 4.3650 FRA12.4189 PC3-3.7484 B$P 12332 5GB ?345.0 R23 .0548 R13 .9854 LSA 191.1NSA 16.5 SSA 1.2

80[ Z.1571BRA 5.45_1 8C3 2.9254 FSP 2525 $G1 7324.9 SG2 542,? THA 10.35 ILl 153.5 (L2 IS.S ALF 17.25
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JPL ,TM 33,1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH lATE lIAR 18 197t

HELIOCENTRIC CC_IC

RL 14S.13 LAL ,OO

RP 207,13 LAP ol,8S

RC 6S.TGt rd. -1_.94

PLANETOCENTRIC CONIC

C] 3S.STt VHL 6.191

LNCH AZNYH LNCH TIME

SO.OO RO 39 t?

1O.0O 2t 17 43

69.0I 1 18 46

IS.Or I tO 46

t9.0| I 16 46

69.02 I 18 46

69.01 I 18 46

P_LIGHT YEN[ SlO.O0 ARRIVAL 0AYE AUt I! 1971

L_ t_O.??. VL 31.4tt hAL

LOP 3It.SO VP 24.730 hAP |t.14 AZP 81.57 TAL 3|3.32 TAP ItS.O0 RC4 142.|4

Ip 9JO Z&L 14|.90 lAP tS7.$4 ETS 154.59 ZAE 100.71ETE 119.60 ZAC ttt.ll

DLA -34.69 RAL 329.?$ RAD GGSO.S YEL |E.Gt? PTH ?.48 VMP 8.033 DPA "It.?|

L-I TINt INJ LAY ZNJ LONG INJ RT ARC IMJ AZNTM INJ TtNE PO C87 TIM

tilt.tO -10.49 SG.0R I28.74 |30.60 11 19 R 1562.E

riSERS4 -E.00 SEJI 2OG.OE 130.26 E! 55 S6 IESt.S

1740,84 14.05 E0.02 21D.S3 122,0S I 57 46 ?40.2

1749.2A 14,03 29,01 216,53 121,0S I S? 46 740.2

1740.14 t4.0S 20.02 218.53 122.05 I $7 46 ?40.2

1740.24 14.05 20.02 218.53 122.05 I S? 46 740.2

1740.24 14.05 20.02 210.53 122.05 I ST 46 740.2

DISTANCE 431._62 EARTH TO flAGl

"T.84 AZL 63.66 HER Ill.h? IMA tel°t4 (CC .|Gill INC 3.2646 Vt It.IT|

APO 264.32 V2 16.442

2TC 2?4.46 LV| "21.36

NAP $06,83 ECC 1,65|8

INJ 2 LA? |NJ t LONG

7.09 53.32

13.67 34,75

tS.GS 35?.60

25.95 3S7,80

2S.65 3ST.6O

25.95 357.00

25.65 357.60

OIFlrERENTIAL CCRGECT|ON8

7D[-1.2305 TRA-2.IOOT TC3 -.09H DAU .t29G

RD[ -64941 RRA -.4263 Re3 ,2237 FAU .0S071

FOE Io1436 FRA 3.2333 FCI*I.IQgS 66P 4679

ODE 1.1261BRA 2,1435 BC3 .2449 FGP $23

LAUN¢N DATE MAR 12 IgTI

HELIOCENTRIC CONIC

RL 148.63 LAL .00

RP t07,06 LAP -1.84

8C 97.030 GL -12,06

PLAN(TOCENTRI¢ CGNIC

C3 38.636 VHt. 6JtS

_NCH AZMTH LNCH. TI_[

S0.00 _0 46 St

60.00 12 13 16

67.13 ! t! 13

ST,t3 I 11 13

6T.t$ I tl 13

67.t3 I IS t3

67J3 | tl 13

M|D-COQR$E EXECUTION ACCURACY _iIT DETERMINATION ACCURACY

607 2585.9 6GR 7103 $03 344.1 67 66.0 $R 23.6 86 s2.0

RRT .85_4 RRF -.9022 RTF -.9056 CRY .9681CR$ .8795 CST .9700

SGG 2661.8 223 ".2166 Rt3 -.9132 LGA 86.$ HSA 12,6 $SA .9

601 2657.4 302 360.4 THA 13.45 ELI 69.9 EL2 5.6 ALF 19.22

FLIGHT TIME |62.00 ARRIVAL DATE AUG It 1971

DISTANCE 434.852 EARTH TO NAR6

LOL 170.77 VL 33.335 GAL -?.TO AZL 94.06 HCA 352.94 8HA 196.74 ECC .2?690 INC 4.056| Vl 19.976

LOP 313976 VII 24.646 hAP 15.00 AZP 80.39 TAL 323.35 TAP 116.22 RCA 142.t_ A_O tSl.t2 V2 16.453

GP 10,37 2AL 142,49 2AT 136,45 [T$ 134,11 ZA[ 160,65 [TE 127,0? ZA¢ 112,2? ETC t74,$? LVI -23,10

DLA "3S.?I RAL 330.4S RAO 6660.2 VtL 12.S90 PTH 7.45 VHP ?.124 OPA -tO.GO RAP 302.92 ECC 1.631l

L-| 71_[ |NJ L&T |HJ LQHG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN _NJ 2 _AT INJ E LON_

tSn.E6 -8.66 G?.66 119.67 |3i,94 21 26 _ 1629.7 6,5| IS.IS

t644.81 .10 $0,63 208,23 130,30 23 10 39 1244.6 1S.96 $t.19

1724.72 J4.GS 22.33 219.07 122.94 I 80 38 764.? 21.64 .|6

1764. ?2 |4.45 22.35 219.07 122.94 1 SO 36 764. ? 16.84 .16

I764.72 14.eS 22.35 219,07 122,94 I 30 36 ?64.7 26,84 .|8

/764,71 14.e3 22.33 219,07 |22,94 | 50 38 764,? 26.84 .16

1744.72 14.45 22.35 219.0? |22.94 t 30 38 ?64.? 26.84 .18

Olflr¢RENT|AL ¢_RECTIOM

Y0[-1.24T6 tRA-t.OSOS TC3 ",OOS|BAU

ROE -.4174 RRA -.4690

FOr 1.2007 _A 3,3327

lot 1.3431DIIA I.||11

LAUNCH DATE NAN 12 1t71

HELIOCENTRIC CONIC

RL 148,13 LAL .00

6P 106.9? LAP "1.84

RC 9?,440 Gt. "13,31

PLAN[TO¢ENTRI¢ CON|C

C3 3?,ltl VNL I,|30

LNCH AZMTH LNCH TIME

|O.O0 tO ST 22

60.00 It 6| 46

68.41 I 14 t6

6$.41 t 14 It

05.41 I 14 16

65.41 | 14 |2

65.41 t 14 |i

MID-ODURSE EXECUTION ACCURACY

,133e liT tGO?,t SGA ?64,$ $G3 363,6

RC3 J4I? PAU ,0S228 RRT ,IY20 RRF -,9282 RTF ",9082

PC3-hS?S? |SP 4?40 ShE t71?,1R23 -,1340 R|3 -,9170

IC3 *tI21FIP 531 801 2161.6 302 362.6 THA I4.62

PLIGHT TIM( 164.00

OZ|TANC2 438.395

LOL 170.77 VI. 33.263 hAL "?.31 AZL 94.23 HCA 154.20 8NA |9S.34 EC¢ .tTH4

LOP $15.03 VP 14,537 hAP 18,37 AZP eL19 TAL 323,39 TAP tt?.3G RCA 142.38

GP 11,34 ZAL |AIJ3 lAP 13|,19 [T8 133.77 ZAE 160.47 [TE 124,31ZA¢ 113.01

OLA -36.60 HAL 331.1t RAO 1649.$ VEL 12.350 PTH ?.43 VHP ?.624 OPA -10.12

L'| TIME INJ LA? INJ LONG |NJ RT ASC IMJ AZMTM INJ TIN[ PO CIT TIN

2405,|? *?.IG 16.21 200.83 13?,|6 21 _D ST |49S,2

tlfO,tJ 2,|1 48,02 210,04 130,84 25 28 |G llgD.2

t766,61 t5°|4 24°6? 2t0.13 123.90 I 44 I ?68.6

1746,61 1D.24 24.67 219.73 S13.60 I 44 1 ?80.6

1?08.6$ I3.24 24.6? 259,73 123.60 I 44 i 768.6

1736,61 |9.24 24,D? 2Ig,T3 123,90 I 44 | ?68,6

|?lG.lI 15.24 24.1? 219.?3 123.20 | 44 l 788.1

_|IT DETERMINATION ACC_ACY

IT 67,3 62 24.3 II 33,1

CRT ,97?4 CR8 ,6960 CIT ,9689

LIA 88.7 HSA lt.6 66A ,9

ELI 71.4 EL2 4,6 ALF lG.St

ARRIVAL 0A72 AU9 t3 1971

EARTH TO MARl

1NO 4,t381 V| tJ,$?6

APO |46,3t ¥6 IG,4|t

ETC t?4.ll LYI "23,61

RAP 302.66 lCC 1,G221

IHJ I LAY INJ 2 LONG

It,It |0,45

|1.20 21.4t

2Y,76 2.$?

27,76 t,S?

t?,?6 t.$?

27,76 2*$?

IT,?l t,|?

|IFPIREMTIAL C_RICT|ONI

?0[-l.264! ?RA-t.O||O Tel -.DOff IAU ,I$lO

ROt ".$04l RRA -,S116 RC3 Jill FAU ,OSlll

FD2 t,tSOl rllA 3.441t _¢$*|,2332 |3P 4?77

6DE 1.3014 SRA 6.0?64 IC3 .2T43 FIP 561

MID-CONRI[ EXECUTION ACCURACY 02lIT DETERMINATION

lOT till,4 SIR Dl8,l 303 384,4 IT 68.0 DR 2|,2

RRT J$?8 RRF "Jilt RTF o+_,ll CRT ._852 Cfl| Jilt

3GI 274i.1Rt3 ".2470 RII "Jill LIA gl.O MIA 12.?

ltl 2?21,3 S_2 36i.? TMA tS,gG ELI 72,$ EL2 4.5

LAUNCH DATE HAR 1t 16T! FLIGHT TIMI |66,00 ARRIVAL DATE AUG

HELIO¢|M?RIC CONIC

RL 148,63 LAL ,00

RP 606,90 LAP "1.04

6C 5T.630 _ -14.61

PLANETO¢ENTR|C CONIC

C$ 37.19T VHL 6,096

LNCM AZNTH LNCH fiNE

$0.00 21 9 52

60.00 23 14 S?

63.53 I ? 44

63.SS I ? 44

61.56 1 T d4

• 3.SS 1 ? 44

63,55 1 ? 44

OXGTANC[ 441.900

LOL l?O.?? VL 33.134 IAL "7,43 AZL 94.43 HCA 1|1.41 8RA IG4.0S [C¢ .25569

LOP 316.22 VP 24,4?3 6AP |4,G4 AZP 85,9? TAL 323,43 TAP 118,36 RCA 142.4D

rd D It. IS ZAL t41.tG ZAP t63.6? ITS 133.37 ZAE IG0.1t ET[ t21,G? ZA¢ 113.64

OLA -37.66 RAL 331,85 RAD G049.7 VEL 12.$32 PTM ?.41 VHP 7,434 DPA -D.33

L-I T|NE INJ LAT INJ LONG |NJ RT A3C |NJ AZNTH INJ TIME PO C8T TIN

2468.33 -$.32 64.66 202.25 137.35 21 50 50 1458.3

1124.$6 s. Ig 44.07 212.43 130.00 23 $0 21 1124.6

1812,15 IS.64 27.0t 220.35 124,96 1 37 $7 812.2

18|2,16 13,84 t?,01 220.|5 124,96 1 3? 57 811.2

1811.15 15.64 27,01 220.53 124.96 | 37 57 8|2.2

t611.13 13.$4 27.01 220.$3 124.96 I 37 $7 612.2

18|2.13 IS.84 27.01 220.55 124.96 I 37 57 812.2

DIFFERENT ]AL CC_RECTII_III

TD_-h2907 TRA-1.9661 T¢3 -.0818 BAU .1439

RDE ".5161 RRA -.3664 RC3 ,2820 FAU .09534

VDE 1,3611 FRA 3,5301 FC3"1.2937 D8P 4890

BDE 1,19D1 8RA 2.046? BC3 *2936 F6P 628

MID-COURSE EXECUTION ACCURACY

8GT 2040.9 3GR 901.3 $03 403.6

RRT ,8998 RRF -.6525 RTF -.9t26

$G8 2790,5 223 -,2616 RI3 -,g246

6G| 2765.| $G2 37|,6 THA 17.41

ACCURACY

II 3|,6

C|T *gilQ

18A .$

ALF 16.92

lJ 1271

EARTH TO MAR8

IMC 4.4250 VI

APO 242.00 V!

ETC 274.?3

26.GT8

20.469

LV| -24.?4

RAP 302.gD Ecc 1,G||?

INJ 2 LAY |NJ t LONG

|3.03 46.92

20.83 25.85

26.71 5.01

26.?t $,0t

28.71 $.01

28,71 S.01

28,71 S,01

_BIT DETERNINAT|ON ACCURACY

6T 70.1 $R 26.3 86 5?.9

CRT ,991S CR6 .9269 C6T .9669

LIA 93.8 NSA 12.6 66A .8

ELI ?4.6 ELl 3.2 ALF 20.45

5?



JPL TM 33-1OO EA'RTH_MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATS NAR I2 167|

HI[LI¢)¢ENTR IC C_¢1C

RL t4D.13 LA_ ,DO

RP tOSseS LAP "t.88 LOP 387.36 VP

RC 50°466 6L -26,03

PLAMETOCENTR|C CONIC

C) 36.63A VHL t.0SA

LNCH AZNTH LNCq TIN[

DO.DO 2I 24 I1

60.DO 23 47 16

61.62 t | 80

81,61 ! 1 SO

61.12 I I SO

61.62 1 I SO

it,S2 1 I 50

FL|GMT TIH_ 168.00 ARRIVAL DATE AUG 27 19T1

O|STANCE 448.$2| EARTH TO NAR6

LOL 170,?? VL 33.|30 eAL -T,81 AZL 94,64 HCA |81,73 SHA IBE,B3 ECC ._4032 INC 4.6377 Vl DG,D?S

APO 243,07

[TC 274.8|

14,396 GAP |4.83 AZP 63,74 TAL 313.47 TAP |20,19 RCA |48,60 V2 26.471

GP 13,1_ ZAL |40,9D ZAP lSE,4a [TS tS_,;! ZA[ 189.87 [T[ 1|2o18 ZAC 1t4°?$ LVI "25.66

DLA "39,21 RAL 832.75 RAD 6149.S VEL IZ,S|2 PTH 7,40 VHP T,ES3 DPA -6,36 NAP 392,62 ECC 1,D032

L*! T|M[ |HI LAT |NJ LONG INJ RT ASC |NJ AZMTH |NJ T|NE PO CST TIN INJ 2 LAT |NJ 2 LONG

2410.49 "3.32 62°65 204.00 137.49 22 4 30 1416.5 14,98 4T,04

20IS.ST 9.24 40.56 2|5,85 129.40 24 21 12 1036.0 24.23 20,83

1835.52 16.43 29.39 221,55 126.12 I 32 26 633.5 29.69 T.SO

t83S.52 16.43 29.39 221.55 126.12 I 32 26 835.5 29.69 ?.50

1835,52 16.43 29.39 221.55 126.12 I 32 26 835.S 29.69 7.50

1835.52 16.43 29.39 221.33 I26.12 I 32 26 835.S 29.69 7.90

1639.92 ID.43 29.39 221.55 126.12 1 32 26 835.5 29.69 7.90

DIIrlrERENTIAL COqRECTIQN8 M|D-CQURSE EXECUTION ACCURACY

TDE-I.317S TRA-I.9147 TC3 -.Q799 8AU .1938 6GT 2651.9 6GR 985.9 3G3 427.t

ROE -,9330 RRA -.6246 RC3 .3046 FAU ,03124 RRT .9097 RRF -.9634 RTF -,9144

FOE 1.4502 PRA 3.6500 FC3-1.3519 6DP 4965 6GB 2629.1 R23 -.2730 213 -.9284

ODE 1.42I£ DRA 2.0139 BC3 .3|39 r)P 669 $61 2602.5 SG2 38?.4 THA |D.06

LAI,NVCH DATE NAN 12 1971 FLIGHT TZf, l_ I?O.DD

HELIOCENTRIC CONIC DISTANCE 449.300

RL 148.63 LAL .DO L_ I_D.?T VL 33.068 GAL -?.|9 AZL 94.6? HCA t57,99 6HA

RP 206,80 LAP -1.82 LOP 328.83 VP 24.316 GAP 14.12 AZP 65.48 TAL 323.51 TAP

R¢ S9.ZS? GL -E?.896P 14.16 EAL 139.?? 2AP |3t.05 ETS 152.36 ZA[ 159.04 [TE

PLANETOCENTRIC CONIC

C3 34.304 VHL 6.025 DLA -40.33 RAL 333.?I RAD 6649.4 VEL 12.498 PTH ?,38 VHP 7.064 OPA -?.34

LNCH AZNTH LNCH TIME L-I T|NE INJ LAT ZNJ LONG INJ RT AGC INJ AZMTH INJ T|ME I_ CST TIM

90.00 91 40 64 23P4.DD -|.I2 6t.15 296.17 137.97 22 20 29 1374.?

S9.63 O 96 31 1858.96 17.01 31.62 222.?5 127.38 1 2? 30 839.0

89.63 O 60 31 I958.98 17.01 31.82 222.75 127.38 I 27 30 859,0

59.63 D 56 31 1858.96 17.01 31.82 222.73 I27.38 1 27 30 839.0

59.6) O 36 31 ]858.96 IT.O! 31.82 222.75 I27.38 I 2? 39 659.0

59.63 O 58 31 1658.98 17.01 31.82 222.75 I27.36 I 2? 30 639.9

S9.63 O 96 31 1868,68 17.01 31.82 622.73 127.36 | 27 30 659.0

DIPFERENTIAL CCRRECTION8 N|D-COURSE EXECUTICN ACCURACY

70E-1.3439 TRA*I.D933 TC3 -.0642 iAU .1630 6GT 2649.4 6DR 1082.3 663 446.6

flOE -.5559 RRA -.6846 RC3 .3298 FAU ,03906 RRT .9179 RRP -,9721RTF -.9166

PDE 1.5465 FRA 3.?406 FC3-1.4OD4 6SP 49?4 6GB 266t.9 R23 -.2795 R13 -,9331

DOE 1.4540 6RA 1.9759 §C3 .3359 FSP ?OI 861 2533.6 SG2 401.3 ?HA 21.00

LAUNCH DATE MAR 12 197| FLIGHT TIR_ 172.00

HELIOCENTRIC CONIC DISTAMCE 453.011

_BIT DETERMINATION ACCURACY

8T 71.| $R 2?.T 66 GO.t

CRT ,9960 CR6 .9405 CST .9610

LSA 96.6 HSA 13.0 66A .D

ELI 76.? EL2 2.3 ALP 21.11

ARRIVAL DATE AUG 29 1971

tARTH TO MARS

191.?0 ECC .25961 INC 4.8?54 Vl 2D.9?D

I21.30 RCA 142.?0 APO 240.71 V2 26.462

11D.90 ZAC 119.?6 ETC 274.86 LVl -26.67

RAP 30E.81 [CC 1.SOTS

INJ 2 LAT INJ E LONG

17.11 49.04

30.70 10.09

3D.?D 10.09

30.?0 10.09

3O.?D 10.09

$O.YO 10.09

30.70 tO.OD

C_BIT DETERHINAT|ON ACCURACY

6T 72.T 62 29.4 68 GE.3

CRT .9967 CR6 .9526 CST .9653

LSA 99.3 MSA 13.E SSA ,?

(L! 76.4 EL2 1.4 ALP 21.99

ARRIVAL DATE AUG 31 tS?t

EARTH TO NARD

RL t40.63 LAL .00

RP 296.79 LAP -1.66

RC 59.850 GL "26.60

PLANETOCENTRIC CONIC

CS 36.135 VHL D.Oll

LNCH AZNTH LNCNTINE

50.00 29 O 90

57.56 O 91 50

57.56 O 91 50

57.56 D 31 50

57.56 O S1 50

57,5S 0Sl 50

ST. SS 0 91 50

OIPPEflENTIAL C01RECTION6

Y0£-1.3951 YRA-I.TOPS TC3 *.D431 IAU .l?4l

ROE "*Sill RRA -.Till RC8 *3516 FAU .96071

FDE 1.1i32 ffRA 8,1242 PC3-I.4391 6SP 3111

SOD 1.5949 9RA 1.1483 9C3 .3611 FSP T40

LOI. I?O.?? VL 83.010 GAL "7.07 AZL 95.14 HCA IS9.23 8HA 190.63 ECC .23097

LOP 330.10 VP 24,242 GAP |3.72 AZP 65,19 TAL 323.55 TAP 122,61 RCA 542.80

GP 15.33 ZAL 136,64 ZAP I49.45 ST) 151,|0 ZAE 159.23 [TE 114.64 ZAC 116.94

DLA -4|.99 NAb 834,10 RAD D649.3 VEL 12.491 PTH 7,36 VflP 6.926 DPA -G.18

L-I TIN[ INJ LAT |NJ LONG ZNJ RT ASC |NJ AZNTH INJ TIME PO CDT TIM

6829.43 1,36 99.09 208,91 137,$6 22 39 35 1325.4

lSi2,?O IT.ST 34.34 22A.:8 128.78 I 23 13 892.7

1882.?0 I?.37 34,34 224.t8 128.70 I 23 13 892.T

Ii82.YO IT.ST 34.34 224.11 128.79 5 23 13 992,7

1962.70 17,97 34,34 224.t8 126.76 I 23 13 992.?

1962.70 IT.ST 34,34 224.18 120.78 I 23 13 $62,7

1482.70 IToST 34.34 624,18 128.78 I 23 13 992,T

INC 5.1366 Vl 29.9Y8

APO 238.50 VE 2G.487

CTC E74.99 LV| "27.19

NAP 392.63 ECC 1,5947

INJ 2 LAT INJ 2 LONG

19.47 4_,?4

31.T3 12.80

$1.?3 12.60

31.73 t_,80

31,73 12.80

31.73 1_.80

31.73 12.80

ORBIT DETERMINATION ACCURACY

ST 74.3 9R 3_.6 IS 64.T

CRT .995Y CRI *SS_ (ST *li4l

LSA 102.? N6k 13.9 66A .G

ELI 80,9 EL| ,7 ALF 26.95

MID-COURSE EXECUTION ACCURACY

SGY 2637.5 $_R 1194.4 363 4?0.3

RRT ,6_31RRF -*S/SO RTF -._,79

6GO 2913.5 R23 "°2966 RI3 -.839_

9G1 2682,6 $02 423.3 THA |3.96

LAUNCH DATE MAR It tDTt PLIGHT TIN[ l?4,OO ARR|VAL OAT[ SEP +2 1971

HELIOCENTRIC CONIC

RL 148.63 LAL .DO

RP lOI.TI LAP -t.et

Rc G0.633 6L -30.D9

PLAMETOCENTRIC CONIC

, C3 3DolYE VHL 6.0|4

LN(H AIMTM LNCH TIME

50.00 It 29 ED

$9,$9 O 41 53

55.39 0 47 53

59.39 0 47 93

S5.39 O 4T 53

59.39 O 4T 53

95.39 O 47 53

DllrPERENT|AL COqRECTZON$

TOE'1.4209 TRA'I.?3D6 TC3 -.DSGG RAU ,1878

ROE -.6313 RRA *.8239 RC3 .3841FAU ,06257

VDE 1.7919 PRA 3.8898 FC3-1.46?6 6SP 5167

DOE 1.5622 ERA 1.9169 BC3 .3083 FGP 7?4

DIITANCE 456.769 EARTH TO MARS

LOL |TO,?? VL |2,911 6AL "6.96 AZL 9_,43 HCA |60.52 8MA 189.66 ECC ,24658 |_C 9.4321 Vt 69.978

LOP 331,37 VP 24,1?2 GAP 13.33 AZP 64.88 TAL 323,60 TAP 124,12 RCA 142.g0 APO 236,43 V2 EG.491

GP 16,69 ZAL 137,82 ZAP 147.77 [T8 161,16 ZA[ 187,23 [T[ tt3,02 ZAC 118.26 [TC 275.06 LVI -Z9,0t

OLA -43,34 RAL 331.03 RAO S149.3 VEL IE.493 PTH T.38 VHP 6.?92 OPA -4,69 RAP 302.36 ECC 1.5693

L-I T|H[ |NJ LAT |MJ LONG |NJ RT ADC ZNJ AZMTH |NJ TINE PO CST T|N |NJ 2 LAT INJ E LOkG

E267,72 4,25 56,68 212.43 137,43 23 3 16 I267,? Ez,lg 39.95

1696,9? 16,1D 36,94 DES,go 130,31 I 19 40 g07.0 36.78 lS,66

1906,97 16.I0 39.94 225.g0 136,31 1 19 40 607.0 32,?S IS.66

1t06.97 11,10 36.94 225.90 130.31 l Ig 40 907.0 32.76 15.66

1906,g? 16.10 36,94 225.90 130.31 1 19 40 90?.0 32.TS 15.66

1906.97 ID,10 39o94 225,90 136,31 l 19 40 997.0 32.19 15.60

1606.D? 18.10 36,94 225.g0 130,31 1 lg 40 907.0 32.78 15.66

N|D-COURSE EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

SGT 2651,8 SGR 1322.1 SG3 491.0 ST 76.1 3R 34.E 86 87,2

RRT ,9272 RRF -,g643 RTP -.9IT? ¢RT .9gg3 CR$ ,9721C8T .g642

SGB 2963.1 223 -.2884 213 -.g412 LSA 106.3 M8A 13.8 DSA .6

SGI 2928.6 SG2 448.4 THA 23,43 EL1 8),3 EL2 1.2 ALF 24.18

56



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971 )

LAUMCM DATE MAR IE ltTt

_ELIO¢EMTli¢ CDMI¢

RL 14$.13 LAL ,OD

RP 20$.70 LAP -1,80

RE 8Io483 IL -38o$4

PLANIT0¢ENTRIC CONIC

C3 3i.45E VNL liD81

LNCH AZHTH LNCH TIN[

50.D0 28 58 5

53.1E D 44 47

53,12 D 44 4?

53,12 O 44 47

5_.12 D 44 47

53,12 O 44 47

93,12 O 44 4T

L_. ITO,Y? VL

LOP 352.14 iP 14,104 GAP 11.94 AZP $4.52 TAL 323.i4 TAP 12S,43 RCA 142,91 APO 234,5D

GP 18.13 ZAL t3S,8Q ZAP 145.95 ITS I50.46 ZA[ |56°03 [T[ 1|1,4$ Z4C 119.?3 ETC 275.09

FLltil TINt tfl,O0 ARRIVAL OAT¢ IER 4 t$1i

DIITIIE 410,SS4 EARTH TO NAil

3i,904 GAL -$,86 AZL IS,?? HCA IiI,?$ 8HA II$.Y4E¢¢ ,24242 INC i.?474 Vl 91.9TI

DLA -45.28 RAL 337,4i RAO 2849.4 V[L 12,$04 PTH ?.31 VHP 1.$53 DPA -3.49 RAP 302.04

L-I TIME INJ LAT lNJ LONG INJ RT ASC IN4 AZMTH INJ TIME PO CIT TIM INJ Z LAT

2194,73 ?.2D S3.5D 2IT,El i3?.OT 23 34 40 1194,? 25.54

1932.D4 11.S$ 39.67 22?,95 132.00 1 16 59 952,0 33.$3

1932,D4 15°$8 39.67 227.95 132.DO I 16 $9 93E.O 33.83

1932.04 10.58 39.67 227.98 132,DO I 16 59 932.0 33.83

1952o04 18250 39.$7 227,g5 132.00 i 16 59 952.0 33.$5

1932.D4 l$.Se 39.67 227.95 132.00 I 16 59 952.0 33.83

1952.04 t8.56 39.97 22T.93 132.00 t 15 5g g32.0 33.85

V2 2$.494

LVl "30.37

[CC I,$19t

INJ 2 LONG

38.24

15.70

iS.TO

18.?0

18.70

18.70

11.?0

DllrlrERENTIAL CCRRECTIGIq8

107-1°4811 TRA-l.I570 TC3 -,0901 BAU ._33

RDi[ -,8894 RRA -.9030 RC3 o4|41 FAD .06483

FOE 1.9410 FRA 3.9360 FC8-1.528D BSF 5271

DD£ 1.6337 liRA 1.8871 Be3 .4171 FSP 809

LAUNCH DATE NAN 12 1971

Ht[LIOCENTRIC C_IC

RL 148.83 LAL .00

MID-CQURS£ EXECUTION ACCURACY

iGT _S38,G SiR 1469.D SG3 51D,S

RRT .9300 RRF -.9883 RTF -.9183

58_ 3019.9 R23 ".2856 RI3 -.9461

581 2981.g SG2 477.7 THA 25.16

PLIGHT TIME 176.00 ARRIVAL DATE 8EP 8 1971

DISTANCE 464,3T0 EARTH TO MARl

LOI. 170.?? VL 3_.855 GAL "$.75 AZL 96.15 HCA IG8.D$ 3HA 187.82 ECC .23549 INC $.1505 Vt 29.978

ONOIT DETERMINATION ACCURACY

ST 77.8 SR 57.9 8i TO.O

CRT .99?? CR3 .9794 CST .9642

LSA 110.3 MSA 14.1 88A .5

ELi 85.4 EL2 2.3 ALP 25.67

RP 206.68 LAP -I,TI

RC 62.398 CA. -33.07

PLANETOCENTRIC CONIC

C3 37.026 VHL 6.083

LNCH AEMTH LNCH TIM(

60,DO 23 51 12

5D°73 O 42 44

50.?3 O 41 44

60.73 0 42 44

5D.73 D 42 44

50.73 D 41 44

50.?3 O 42 44

LOP 353.91 VP 24.039 GAP 12,37 AZP 84.11 TAL 323.89 TAP 126.74 RCA 143.05 APO 232.$9 V2 26,496

GP 1t,80 ZAL 135.34 ZAP 144,D4 £T8 149.70 Z41C 1S4.$O ETE 110.13 ZAC 121.40 EYE 275,17 LVI -31.8t

DLA -47.02 RAL 339.12 RAO _SAD.6 VEL 12.52T PTH ?.41 VHP D.542 DPA -1.62 RAP 301.81 ECC 1.1094

L-I TIME INJ LAT [NJ LONG lMJ RT A5C iMJ AZMTM [HJ TIME PO CAT TiM INJ 2 LAT INJ I LONG

20?7.26 13.71 48.48 224.93 136.02 24 25 42 107?.3 30.$8 29.78

1916,17 18,99 42,52 230,41 133.86 I 15 23 958.E 34.67 21.9T

1958.17 18.99 42.52 230.4! 133.$6 I 15 83 gS8.E 34.$? 21.97

IgM.i? 16.99 42.5i 230.41 135.86 I 15 23 958.2 34.8? 21.97

1958.17 18.99 48.52 230.41 133.86 I 15 23 958.2 34.8? 21.8?

1918.17 18,99 42.52 230.41 133.$6 I 15 23 958.2 34,87 ll.g?

1958.t7 18.t9 42.52 230.41 133.85 I 15 23 958.2 34.8? " 21.8?

DIFFERENTIAL CCRRECTION8

TD[-1o5444 TRA-I.97$2 TC3 -.O419 BAU .2216

RDE -*7678 RRA -.9892 RC3 .4dig FAU .0856|

FOE 2.1184 FRA 3.9547 FC3-1.5358 68P 336?

8DE 1.7248 BRA 1.$8D1 6C3 ,4477 F8P 840

LAUNCH DATE MAR li 1971

HELIOCENTRIC CONIC

MID-COURSE EXEEUTI(_N ACCURACY ORBIT DETEMMINATION ACCURACY

8GT 2D17.3 3GR 1637.g 983 517.8 8T 7g.T iN 41.6 88 73.0

RRT .9318 RRF -.9913 RTF -.9105 CRT .9954 Ci9 .9853 C8T .8645

lib 3087,5 R23 ".E764 RI3 -.9515 LSA t14.9 MSA 14.3 88A .8

881 3045.0 SG2 310.9 THA 31.23 ELI 89.8 EL2 3.5 ALP 27.4T

FLIGHT TIME tOO.D0 ARRIVAL DATE $EP 8 1971

DISTANCE 450.215 EARTH TO MARl

RL 148.83 LAL .00

Rff 208.6? LAP -1,71

RC 83.3?4 GL -37.40

PLAN[TOCENTRIC CONIC

C3 37.968 VHL 8.15E

LNCH AZHTM LNCH TIME

48.22 O 42 O 19.29

44,22 O 4_ 0 18.E9

45.22 O 42 O 19,89

46.22 O 42 0 19,89

48.22 O 42 O 19.29

48,22 O 48 O 19.29

46°22 O 42 O I9.ll

DIFF[RINTIAL CORRECTIONI

TOE-i.6127 793-1,4741 TC3 *.O2St |AU ,2444

ROE -,171$ RRA-I,O?$e RC3 .4808 FlU .06?41

POE 1.3904 _RA 3,ills FC3-1.5383 e|P 536t

lOf 1.8381 6R& 1.6275 1¢3 .4814 niP 6$0

LOL tTO.?7 VL 3E.$DD GAL -6.65 AZL 95.59 HCA 154.31 $MA tOT.DO [CC .23478 INC

LOP 338.11 VP 83,97? GAP 12,EO AZP 83,$$ TAL 323.?4 TAP 128.05 RCA 143.16 APO

GP 21.71 ZAL 133.84 ZAP 141,94 [T3 148,89 ZAE 152.90 ETE 109.OSZAC 123.33 ETC

OLA -49.95 RAL 84/.10 RAD $850,0 V[L 12.S$4 PTH ?.43 VHP $.453 OPA .Ol RAP

L-i TIN[

138$.7T

1883.77

1989,7T

1985.77

1965.77

1985.?7

1985.T?

$.5942 Vi 29.978

231.01 V2 28.495

E75.24 LV! "33.S8

301.07 ECC |.$245

INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO ¢$T TIM iNJ 2 LAT INJ | LONG

45.53 233.34 135°92 t 15 $ 985.8 35.67 2S°51

45,53 233.34 135.92 I 15 5 985.8 35.87 25.51

45.53 253.34 135.92 I 15 S 985.8 35.67 25.51

45.53 233.34 135.92 I 15 S 985.8 35.67 2S.51

45.53 253.34 135.92 1 15 S 985.8 35.87 25.51

45.53 233.34 135.92 I 15 S 985.8 35.8? 25,51

45.53 233,34 135.92 1 IS 3 985.8 35.8T 85.5|

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT t$70.9 8GR 1828.2 SG3 541,0 3T at.3 SR 48,$ iS ?$.1

RRT ,1334 RRF ",8835 RTF -._,|O CRY ,8997 CNI ,9817 CAt .lift

3GB 3I$S.2 R23 "._$41 913 -.1578 LDA Iil,O MDA t4.l 8lA .4

8;1 3100.1 i52 Si3.0 THA $4,80 ELi 93,S EL2 4,9 ALF 28.73

hAUNCH DATK MAR it ti?t FtttHt TiM( t82°O0 ARRIVAL DATE 8EP t0 ti?t

ME_ICKEKTRI¢ CONI£

RL 145,83 LAL ,OD

RP ED6.68 LAP -1,??

RE $4,414 _ "38,96

PLAMETO¢_qTRi¢ EONI¢

C3 39,38| VML 6.E?6

LNCM AZNTH LNCN TINE

41,5? 0 42 55

45.5? D 4E 55

45,S? 0 4E $8

45.S? 0 48 58

4S.S? 0 42 55

45.57 0 42 58

43,5? 0 48 58

OIFFERENTIAL ¢CRRECTION8

T0[-1.7248 TMA-1.3875 TC3 -.03St BAU ,E662

RDE-I.0211 RRA-1;1826 RC3 ,5101FAU .06816

FOE 2.S766 FRA 3.86tS FC8-t.4980 BiF 5594

BD[ 2.0049 BRA 1.8231 B¢3 .5113 F$P 885

O|$TANCE 472.D83 EARTH TO MARS

LOL ITO,T? VL 3|.?G$ GAL "8.37 AZL 97,11 HCA 1iS,ST iMA 105,33 |CC .|3|25 INC T.|180 Vl 29.$78

LOP 335.43 VP 23.117 tAP tl.84 AZP 83.11 TAL 323,?9 TAP 121.3§ REA 143,24 APO Vt !$.41_

SP t3.18 IAL t32,13 ZAP 139,$4 [?$ 148.04 ZA[ lSO,II [T[ 108.21ZAC 1ES.49 [T¢ LVl -35.4_

225.43

879.32

OLA "$1,03 RAL 343.48 RAO 8610,$ V[L 12.820 PTH ?.47 VHP $,392 DPA 2,09 RAP 300.42 ECC t.8443

L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIN[ PO C$T TIM INJ 2 LiT INJ 2 LONG

2015.23 19.44 48.7D 236.88 |33.17 I $6 33 |OIi. Z 35.?7 29.36

20IS.E3 19.44 45,70 236,$8 138,1? l 16 33 1015,2 36,?7 29.35

2018.13 19.44 48,70 258.88 138.17 ! |6 33 1D15.2 35.?? 29.35

2015,23 19o44 45,T0 235.$8 |35.17 1 IS 35 IOIi,Z 36,77 29.35

2015.83 19.44 48.T0 235.$8 138.1? I 16 33 1015.2 35.?7 29.36

2015.23 19.44 45,70 236.88 138.17 I 16 33 1015.2 35.?T 29,35

2015o23 |9.44 45.70 236.$3 135,17 I tS 33 1015.2 38.77 29.35

NID-¢OURiE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

iGT 2SsE.g SiR 2056.2 $85 550.T ST 84o3 iR 55.3 35 Tg.9

RRT .9315 RRF -.9952 RTF -.9|$4 CRT .gg03 CR8 .9931 tiT .g874

5GD 3281.1 R23 ".2536 RI_ -.g$26 LSA 127.0 MSA 14.$ $SA .4

SGI 322?.4 $82 591.4 THA 35.37 ELI g9.$ EL2 6.3 ALF 32.19

5g



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUM¢N DATE MAR It II?I

HELIOCENTRIC CCNIC

RL 148,93 LAL .DD

RP 2D9032 LAP "!.3i

RC 93.19D 6L 4T.86

PLANETO¢ENTR|¢ CONIC

C3 $8.634 YHL G._Ii

• LNCH AZMTN LNCH TIME

SD.DD 14 24 6

60.00 14 14 11

?D.00 13 50 56

T4.96 12 46 S

74.96 12 46 S

T4.96 12 46 S

IID.DD 18 SD 25

ARRIVAL DATE OCT t8 1971FLIGHT TIN[ 220.00

DISTANCE 549,$85

_,3D? GAL "$,63 AZL 91,?6 MCA 159.7? 8N4

EARTH TO NARD

I79.84 [CO ,t9937 INC 8.2451 ¥1 28,978

APO 213.96 VZ 26.304

ETC 2T2.09 LVI 3D.00

LOL I?D,TT VL

LOP ,44 VP 23,0t_ GAP 6.21 AZP 96.13 TAL $26.00 TAP 152,?? RCA 143.72

GP -43,14 ZAL 12T.O6 ZAP 1D6,48 [T9 194.95 ZAE 131,5t ET( 230.92 ZAC 59,28

OLA 31,T4 RAL 310.07 RAD 6SSO,2 VEL 12,590 PTH 7,45 VHP 5,444 DPA "65.13 RAP 31D.21 [CC 1.6358

L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

$964.T5 -44,DO ITl,S2 213.69 69.Tg 15 30 11 2964.9 -47.3! 137.00

3991.22 "34.55 169,16 208.96 6T.82 IS 2O 42 2991.2 "40.20 139.59

4059,86 "23.82 169,34 203.60 64.82 J4 58 38 3059.9 "32,D9 143.76

4261,69 "13.19 l?9,O0 197.83 6D,87 13 S? ? 3261.7 -24.DE 166.41

4261.69 -13.19 179,00 197.83 80.8? 13 57 ? 3261,? -24,D2 156,41

4261,69 -13.1g ITg.oo 197.83 60.8? 13 57 ? 3261.T -24.02 136.4]

31D6.62 -23,88 98,26 203.60 64,82 19 42 I1 2106.? -32,09 ?2.68

DIFFERENTIAL CCRRECTION$

TDE .5839 TRA -.3174 TC3 ",462D BAU .3?47

ROE 2.4662 RRA 4°0822 RC3-1,012_ PAD ,D8T33

FDE 3. 9421 IRA 6.?D88 FC3-I, 95?0 8SP 872S

DOE 2.5343 ERA 4.0945 BC3 |.1127 FSP 1254

LAUNCH DATE MAR 12 1171

HELIOCENTRIC CONIC

RL 148.63 LAL .DO

RP 2D8.46 LAP -I,37

NC 95.D74 GL 49,74

PLANETOCENTRIC CONIC

C3 3S.TT1VHL 5.811

LNCH AZNTH LNCN TIME

SD.DD 14 51 34

60.0D 14 53 O

TO.D0 14 55 38

80.00 15 2 30

9D.00 t5 39 30

100.00 17 45 22

110.00 19 55 4

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 838.6 9DR 5t31.t SG3 733.1 6T 27.4 SR 131,6 86 99.7

RRT .0961 RRP .9990 RTP .1167 CRT .753| CR$ ".9999 CST -.7451

SG6 32D2.$ R23 -,DISD R15 .999! LSA IS6.4 MS4 ]8.D 3SA .3

SGI 5131.6 962 $54.T THA 89.05 EL1 133.3 EL2 1T.8 ALP 80.93

PLIGHT TIME 222.00 ARRIVAL DATE OCT ZO 19T1

DISTANCE 553.518 EARTH TO NAR8

LOL 1YD.?? VL 32,29T GAL -5.83 AZL 82.82 HCA 191.0D SMA 1?6.69 ECC .19572 INC 7.1831 Vt 29.9T8

LOP 1.68 VP 23.030 GAP 5.96 AZP 97.05 TAL 322,Sl TAP 153.96 RCA |43.T1 APO 213,66 V2 66.284

GP "4D.57 ZAL tAD,Dg ZAP 105.93 ETS 193.03 ZAE 132.78 ETE 228.02 2AC 91.86 ETC 271,93 LVI 2T.81

DLA 27.68 RAL 311.19 RAD 6648.4 VEL 12.397 PTM 7.3! VHP 5.D83 DPA -62.81

L-I TZNE |NJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIM

3836.D5 -46.44 IQO.lO 208.61 78.2! 15 55 30 2836.D

3832.23 -37.9g IS7.08 205.94 75.39 15 56 52 2832.2

3624.4T -29.?6 153.60 203.09 ?2.42 IS 5g 22 2824.5

3802.86 -22.10 149.D2 200.14 69.39 16 5 53 2802.9

3683.22 -17.47 138.30 lgs.19 67.41 16 40 54 2683.2

327T.33 -22.10 110.38 200.14 69.39 18 40 O 2277.3

2871.29 -29.76 82.52 2D3,D9 72.42 2D 42 55 1871.3

RAP 30?.59 ECC 1.5556

|NJ 2 LAT INJ 2 LONG

"45.T5 124.99

-39.93 126.11

-34.11 125.74

-28.60 163.49

-25.28 113.9g

"28.90 84.86

-34.11 _4.65

DIFFERENTIAL CCRR(CTZON8

TOE ,571T TRA -.1716 TC3 -.5672 6AU .5412

ROE 2.1748 RRA 3.8455 RC3-1.DSGI PAD .D9614

FDE 4.1649 PRA 7.7204 PC3-2,4646 86P 8492 1

80( 2.246? 8RA 3.8493 BE3 1.1988 FSP 1475

LAUNCH DATE MAR 12 1971

HELIOCENTRIC CONIC

RL 149.63 LAL ,DO

RP E08.6T L4P -5.34

RC 6_.968 GL 40,D2

PLAN[TOC[NTRIC CONIC

C3 30.36T VHL 5.SlI

LNCH AZNTH LNCM TIME

SO.O0 15 13 52

60.00 15 22 48

7O.OO 15 37 54

80.00 16 6 22

90.00 |7 T 44

IOO.OO 16 49 14

liD*DO 20 37 1

MID-COURSE EXECUTION ACCURACT ORBIT DETERMINATION ACCURACY

SGT 888.2 6GR 4943.2 663 859.4 ST 28.3 9R 125.0 68 106.5

RRT ,2733 RRP .999D RTP .2698 CRT .8014 CR6 -.9998 CST -.7667

$68 5D22.4 R23 ".DO89 R13 .99g! LSA 165.7 MS4 17.1 66A .3

$01 4949.4 802 853.3 THA 8?.lO ELI 127.1 EL2 16.7 ALP ?9.52

PLIGHT Tilt[ 224.00 ARRIVAL DATE OCT 22 1971

DISTANCE 557.662 EARTH TO MARS

L_. ITO.7? VL 32.288 GAL "5.83 AZL 83.67 HCA 192.24 IMA 178.54 ECC .19517 INC 6.3344 Vl 29.976

LOP 2,93 VP 22.994 GAP 5.7| AZP 96.19 TAL 362.01 TAP 155.D5 RCA 143.70 APO 213.39 V2 26.264

6P -38.26 2AL |$2.77 ZAP tOS.DT ETS IDI.f6 ZAE I33.62 ETE 224.93 ZAC 64.19 EYE 271.74 LVI 25.9D

DLA 24.08 RAL 312.2! RAD 6647.1 VEL 12.260 PTH 7.20 VHP 4.802 DPA -60.73 RAP 305.21 ECC 1.4990

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

3728.9D -47,45 149.96 203.62 85.95 16 16 1 2T28.9 -43.46 115o71

37D5.1_ "39.6? 149.?! 202.S! 92.23 16 24 33 2?OS.! *38.50 1!5.61

369!.57 -32.52 141.72 201,04 78.94 16 38 36 266!.6 -33.75 113,05

3571.25 026.79 |33.43 199.59 76.29 I? 3 53 2571.3 -29.86 106.43

3373.09 -24.34 !15.19 198.90 75.14 15 3 37 2373.! -28.18 9!.83

3045.73 -26.?3 94.80 199.59 76.29 19 39 59 2045.7 -29.86 67.80

2708.39 -32.32 70,64 201.94 78.94 21 22 9 1708.4 -33.75 41.g7

OIPF[RENT IAL C(_RECTION6

TOE ;5746 TRA -.0114 TC3 -.iTTD IAU .5167

RD[ 1.9500 RRA 3.t349 RC3-1°D836 FAU .10413

FOE 4,3430 FRA 8,4489 PCS-2.9669 66P 6199

6DE 2,0334 9RA 3.6349 |C3 1.2777 PIP 1993

HID-COURSE EXECUTION ACCURACY OR61T OETERN!NATION ACCURACY

5GT 93?.3 3GR 4790.5 363 97?.8 ST 30.0 8R 118,g 85 11_.0

RRT *4504 RRF *RID9 RTF ._34 CRT .8492 CRS ".9995 C51 -.8332

362 4939.2 R23 .0013 R!3 .Dggo LSA 165.2 NSA 16.2 35A .4

3GI 4T61.1 5G2 851°| THA 84.66 ELI 121.6 EL2 15.5 ALF 7T.?O

LAUNCH DATE MAR 12 1971 FLIGHT TIME 226.00 ARRIVAL DATE DCT 24 1971

HELIOCENTRIC CONIC

RL 548.63 LAL .OO

RP 206,65 LAP -I.3l

RC $8.929 61. 3S.66

PLAN[TO¢ENTRIC CONIC

C3 27.912 VHL 5.283

LNCfl AZNTH LMCM TINt

5D.DD 15 32 35

6D,O0 13 4T 0

?D.OO 16 9 31

6D.DO 16 46 15

9D.OD iT 53 45

rOD.00 16 31 10

|tD.DO 21 8 57

OISTANCE 361.812

LOt. lTD.?? VL 32.2T9 GAb "3,03 AZL 84.39HCA

LOP 4.17 VP 22,959 GAP 5,4? AZP 95,49 TAL

GP -36,17 ZAL 135,|3 ZAP 103.96 ETS 129.38 ZA[

193.47 8MA 178.42 ECC ,|947|

322.69 TAP |36.16 RCA 143,98

134.08 ET[ 221.76 ZAC 66.31

[ARTN TO MAR3

INC 5.6405 Vl 29.6?_

APO 215,16 V2 26.243

ETC 271.54 LVI 24.25

DL4 £0.92 RAL 313.t9 RAD 6642,2 V[L t2,160 PTH 7,12 VHP 4,3?6 DPA -59.9T

L-1 TIN[ INJ LAT INJ LONG INJ RTA6C INJ AZMTH INJ TIME PO CST TIN

3638.24 -4?.32 141.20 199.1? 92.69 16 33 13 2636.2

3699.81 -40.27 13?.82 19g,ES 89.23 16 4? 0 2599.8

3533.93 "33,7? t31,gs 198.74 84.58 1? 8 24 2533.5

3411.93 -29,84 122,D5 198.D6 81,g2 17 45 10 24_1,9

3194,01 -26,96 105,70 197,72 80,86 18 49 2 2194.D

2886.4D -28.84 83.42 198.06 81.92 20 tg 16 1986.4

258D,35 "33.7? 60,66 198,74 94.59 21 51 57 158D.3

DIFFERENTIAL CCRRECTIQN$

TDE .596T TRA ,155D TC3 -,TgD3 BAU .5049

ROE t,?T22 RRA 3.4449 RC3-1.D964 PAU .11151

PDE 4.4886 PRA 9.4948 PC3-3,4563 BDP ?923

BDE 1.8684 8RA 3,4485 BC3 1,3531PGP 187T

NIO-COUR6E EXECUTION ACCURACY

3GT 1069.0 6DR 4384.5 $63 1097,4

RRT .596g RRP *9988 RTP ,6090

$66 47DT.4 R23 .D12g R13 .9988

9GI 463Q.5 SG2 84?,5 THA 81,?T

RAP 3D3.02 [CC 1;4594

INJ 2 LAT INJ 2 LONG

-40.92 106i8

-36.5? 107,34

"32.48 103,28

"29.2g 94,63

-28,01 78.75

-29.29 $6,00

"32,48 32.20

ORBIT DETERMINATION ACCURACY

ST 32.2 SR 113.3 39 116.4

CRT ,8903 CRS -,ggg2 C_T -,6722

LgA 164.9 MSA 15.3 66A .4

ELI 116.9 EL2 14.2 ALP ?3.5?

6O



JPL TM 33-100 EARTH--MARS TRAJECTORIES (vOL. 4, 1971)

LAUMC_ DAIt MAR $1 tt?$

NELIO¢EMTRI( ¢CI11C

RL 148.S8 LAL .DO

RP 208.04 LAP -$.28

R¢ 100.890 GL 83.87

PLANETOC[NTRIC CONIC

C3 ES.089 VHL S.tOS

LNCN A_NTH LNCH TIME

50.00 IS 40 3?

SO.DO $6 ?Et

70.00 t4 35 26

80,00 I? 20 80

SO.OO 18 35 $g

$00.00 20 8 22

l|D,O0 2I 84 53

FLIGHT T|ME |IS,DO ARRIVAL DATE OCT D8 $97t

OI|TARC[ SG$.989 EARTH TO NARD

LOL t?O,?? VL 38,|TE GAL oB,84 AZL 84.04 HCA |14,?O 8MA |78,30 ECC ,I9435 IHC |.0420 Vl 88.8?8

LOP S.42 VP 02,223 GAP 8,03 AZP 9A,90 TAL 322,58 TAP IS?DE8 RCA 143,6S APO 260.98 V2 08.021

GP -34.28 ZAL 137.21 ZAP IOZ.64 [78 leT. TO ZAE I34.20 EYE 218.60 ZAC 88.2] (TC 271.32 LVI E2.?I

DLk $?.82 RAL 864.04 RAO 0648.4 ¥EL $2.088 PTH T.06 VHF 4.390 OPA "ST.20 RAP 300.01 ECC 1.428S

L-! TIN| INJ LAY INJ LONG INJ RT A$C |NJ AZHTH |NJ TIME pO CST T1N INJ 2 LAT INJ 2 LONG

S$60,61 -47,01 133,?T 195,44 98.38 16 47 38 0560,8 -38,38 102,78

3860.?3 -40.18 tSO.ES 696,46 93.3? IT S 52 2500.? -34.46 $00.?3

3428,05 -34,15 $|3,74 196,59 29,42 17 30 34 2428.0 -30,82 85,$2

3208,?9 -29,09 112,85 |86,41 86,48 18 IS 1? 2288,8 °28°04 8S.SS

3056,25 -27,97 95,92 $98,28 88,66 $g 22 18 2058,E -26,96 69,86

2?81.2? -29.09 74,22 196,41 86,98 20 49 24 I761.3 -28,04 48,92

24?4,87 -34,$5 52,66 |96,59 89,42 22 16 8 1474,9 °30,82 24,48

DIFFERENTIAL CCRRECTICA_

TOE .61S2 TRA .3353 TC8 -,9049 DAU .4963

ROE 1.8308 RRA 3.2741 RC3-1o0982 FAD .15788

FDE 4.6168FRA$O.2662 FCS-8.§t02 DSP ??12

BD[ 1.7440 BRA 3.2912 BC3 1.4229 F8P 2064

MIO-COURS( EXI[CUTI(_i AccuRACY ¢_DIT DETERMINATION ACCURACY

$GT IEtS,5 8DR 441t,2 863 1188.? 8T 35.0 8R t08.3 88 t20.£

RRT .7104 RRF .8986 RTF .7188 CRT °9232 CR8 ".8989 CST -°8040

8GD 4581.4 823 .0253 RI3 .9984 LSA 164.9 HSA 14.S 88A .S

361 4503.5 $62 841.6 THA 78.48 ELI 113.1 EL2 52.9 ALF 78.15

LAUNCH DATE MAR |2 197t FLIGHT TI_ 230.00 ARRIVAL DATE OCT 28 1971

HELIOCENTRIC CONIC

RL 148,63 LAL .00

RP 209,24 LAF -$.25

RC $02.893 GL 30,86

PLANETOCENTRIC CON|C

C3 24.736 VHL 4.074

LNCH AZNTH LNCH TINE

50.00 16 2 87

SO.DO 69 24 $2

?0.00 16 S? 16

80.00 $? 46 52

gO.O0 $8 89 SS

100.00 20 29 43

110,00 2t $8 43

D|87ANC[ 570.13!

LOL 170.77 VL 32,288 GAb "5.06 AZL 05,43 HCA 198,84 8HA

LOP 6,66 VP 22,607 GAP 4,99 kip 94,40 TAL 322,41 TAP

GP -32.86 ZAL 139.04 ZAP 101.16 ETS $86.14 ZAE |34.D1 £TE

EARTH TO NARD

$78.2t ECC ,19408 1NC 4,$72S V! 29,976

150.35 RCA 143.62 APO 212,70 V£ 26.196

215.$1 ZAC 69.8? [TC 2?1.09 LVI 21.47

_.A 18,32 RAL 3$4,08 RAO 6044,9 VEL $2,030 PTH 7,02 VHP 4.250 SPA -55.68 RAP 299.04 (CC t,4076

L-I TIME INJ LAT INJ LONG XNJ RT ASC ZNJ AZMTH |NJ TIME PO CST TIN ZNJ E LAT INJ 2 LONG

8493.52 -46.15 $27.82 192.42 103.14 l? D 51 2493.5 -35.8S 98.22

3434.35 -89.68 $23.66 $94.04 9?.73 1? 22 6 2434.3 "_2,38 6S.88

3388.92 -33.99 IIE.?9 I94.74 93.53 l? 52 55 2338.9 °_-'9.02 89.20

3188.54 -29.85 105.19 194.92 90.71 18 38 55 2183.5 "26.52 ?8.28

2647,82 -28,26 6T,87 194,93 66,66 19 49 1 194?.8 "23,56 60,66

2658,01 -29,85 66,58 194,92 90.71 21 14 ! 185_.0 "28,52 39.62

2385.74 -33.99 45.70 194.74 93.53 22 38 08 1388.? °29.02 18.12

DIFFERENTIAL CCRRECTIONS

TD( .6448 TRA .5/88 TC3-1.0205 BAU .494|

RDE 1.5150 iRA 3. I150 RC3-t.0912 FAU .$2386

FDE 4o7!92 FRAID.6628 FC3-4.3344 DSP 7504

DOE 1.8464 6RA 8,1579 Be3 !,4641 FSP 2230

HID-COURSE EXECUTIOH ACCURACY CRDIT DETERMINATION ACCURACY

3GT 1401,6 8DR 4250,7 363 1280.8 8T 38.3 88 103.8 88 123.2

RRT °7888 RRF .9984 RTF .7951 CRT .9477 CR8 -.9984 CIT -.9288

8DE 4475.8 823 .0368 RI3 .9877 LSA 164.9 HSA 13.6 88A .5

5G1 4397.7 862 852.7 THA ?4.86 EL| 109.0 EL2 ll.S ALF ?0.47

LAUNCH DATE MAR 12 |971 FLIGHT TIN_ 232.00 ARRIVAL DATE OCT 80 187|

HELIOCENTRIC CONIC DIS?ARCS S74.298 EARTH TO MAR8

RL 648.63 LAL .QD LOG 170.77 VL 32,E1|0 GAL "5.28 AZL 65,85 HCA 197,17 IRA 171.1E ECC .19390 |NC 4.1918 VI 29.6?8

Rp 008,44 LAF -$,t| LOP ?,69 VP K,ISE GAP 4,7D AZP 93,87 TAL 320,00 TAP 659,43 RCA 143o58 APO E$E,66 V2 26,t?4

R¢ |04.913 (4. IO,SD 6P -30.98 ZAL t40,00 IAIP i)i,|l [78 184.20 ZAE 133.36 ETE SIR,S2 ZAC 7!,57 ETC 2?0.88 L¥I 80.33

PLANETO¢ENTfllC CONIC

C3 23.?08 VHL 4,866 DLA iS.8? RAL 365.6I RAO 6644.4 V(L tt.987 PTH 6,88 VHP 4,628 SPA -54.28 RAF 297.26 [CC 1.8901

LNCH AZNTH LNCH TiME L-! TIME |NJ LAT INJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN[ PO CST TIN INJ ELAT INJ E LONG

SO,DO !8 l! 0 3485,1! -45,11 |22,07 !90,03 107.0? !7 12 15 2435.! "$3,68 94,48

SO.DO 18 40 11 33t8.07 -38.63 118.54 !90.13 101.35 tT 36 lg 2388.$ -30.32 60.91

TO,DO 17 16 T 3282.38 -33.5t 1/0,86 193,22 97.00 18 lO 29 2262.4 "2?,22 03,9?

80,00 68 8 12 3088.05 -DR.80 88,?0 |53,67 94,!! 19 O 48 2098.0 -24.92 ?2,ES

90,90 tS 23 52 2853,01 -23,13 85,08 !93,77 gS.D? 20 11 27 1855.0 -24,04 54,02

tOO,GO EO 52 4 2570,50 -25.60 80,08 .153.87 84.!1 21 34 54 1570,5 "24,92 33,62

!10,09 22 15 33 2309,17 "33,51 38,78 293,22 97.00 22 S4 2 1309.2 -27.22 12,09

DIFFERENT!AL CORRECTIONS MID-COURSE EXECUT10N ACCURACY ORDIT OETERNIMATION ACCURACY

TOE ,$788 TRA ,?054 TC3-!o|380 |AU ,49i8 8ST !806.5 3DR 4089,8 863 1382,1 8T 42.Q 38 99.5 SS 625.6

80E 1,4!86 RRA 8,$87S RC3-1,O?55 FAD ,!0913 lilt ,|429 RRF ,SlOt RTF ,_,RI CRT ,9655 CR| -,0978 CSr -,9484

FOE 4.0875 FRAIl.S838 FC3-4.?ISI 08P ?33? 868 4394,8 R23 ,0528 Rt3 .9968 LSA !65.0 NSA t5.2 88A .8

DOE t.5?8S DRA 3.Digs IC3 t.5846 FSP 2386 8St 430T.7 8DE 81i.8 THA ?O.DS ELI _97.$ EL2 _9.1ALF 8T.89

LAUNCH DATE MAR tE tSlt FLIGHT T|N[ 234,00 ARRIVAL DATE NOV I 1971

HELIOCENTRIC CON|C DISTANCE 573,4?0 EARTH TO MARS

RL 148,83 LAL ,DO LOG |TO,?/ VL _2,_SS GAL -5,90 AZL 86,21HCA 198,40 8HA 178,05 [CC ,19379 |NC 3,7088 V! 08,970

RP 209,88 LAP -I,18 LOP 6,13 VP 22,317 SAP 4,53 AZP 93,59 TAL 322,08 TAP |80,48 RCA 143.54 APO 212,55 V2 26,150

RC 108,986 GL E6,27 GP "06,53 2AL 142,08 ZAP 9?,RS ETa !83,36 ZAE 132,88 ETE 009,68 ZAC 73,05 ETC 270.63 LVI 18.32

PLANETOCENTRIC CON!C

C3 22.g$6 VHL 4.?8? OLA 10,86 RAL 356,32 RAD 6144,| VEL lI,gs4 PTH 6,88 VHP 4,02? DPA -53.01 RAP 268.45 ECC 1.3771

LNCH AZNTH LNCH TIRE L-[ T|NI_ INJ LAT INJ LONG IHJ RT ARC |NJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

SO.O0 16 26 4 3883.81 -44.00 t57.85 188.17 110.32 IT 22 28 2383.9 -31.60 81.37

IO,O0 16 $3 46 3310,16 -89,05 113,87 190,83 104,41 17 48 S? 2310.2 -28.42 87,69

TO.DO $? 30 39 3595.60 -30.88 $08.78 152.01 gg.g3 16 25 $4 21gs.8 -28.49 ?g.s6

60.00 68 28 35 3020,58 -29,10 93,15 192.66 96.99 19 !8 55 2020,6 -23.32 67.22

90.00 $9 44 33 2778.37 -2T.70 75.30 192.84 98.93 28 30 49 1775.4 -22.50 49.48

$00,00 26 It 26 2498.08 -29.$D 84.St !92.66 96.99 21 83 1 1498.0 -2_.32 28.59

110.00 22 $2 8 0242.62 -32.85 34.?D 192.01 99.63 23 9 2? 1242.6 -25.49 8.49

OIFFER(NTIAL CCRRECT|ON8 NID-CGUR$[ EXECUTION ACCURACY CRBIT DETERN]NATION ACCURACY

TD( .7163 TRA .6984 TC3-$.248_ lAD .$032 8ST _838.4 8DR 3922.5 SG3 $432.6 ST 46.1 88 64.? 85 126.8

ROE 1.3273 RRA 2.8200 RCS-I.O?II FAU .!3563 RRT .8854 RRF *9978 RTF .8674 CRT .9?75 CR8 -.997! C$T °.9888

FOE 4.8408 FRA12.0958 FC3-5.1289 BSP ?106 OGB 4329.9 823 .06?0 RI3 .9956 LSA !64.4 NSA 12.8 80A .?

BDE 1.S097 BRA 2.9596 DC3 $.6426 FOP 2474 SGI 4250.g 862 795.? THA 68.?1 EL! 103.0 EL2 8.8 ALF 84.38

6!



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 12 197I

HELIOCENTRIC C_tlC

RL 148.63 LAL .00

RP R09.t? LAP *l.li

RC 101.026 GL 24.24

PLANCTOCCNTRIC CONIC

C3 22,3|? VHL 4*?24

LNCN AZNTH LNCH 7INE

50.00 16 36 3

60.00 17 $ 68

?0.00 IT 47 22

60.00 16 4S 41

90.00 20 _ 4S

100.00 21 26 33

110.00 22 48 46

FLIGHT TIN( 236.00 ARRIVAL DAY[ NOV 3 1971

DISTANCE 562.642 EARTH TO MAR1

L_. 170.77 VL 32.tS1 6AL -5.91 AZL 65. S3 HCA $99.63 8MA 1??.68 (CO .193?? |NC 3,4666 Vt 26.6?8

LOP 10,36 V? 22.713 tAP 4,30 AZP 93,_? TAL 321,91 7AF 161,S3 RCA 143.49 APO 212.47 V2 23,|24

GP -t$.19 ZAL 143.36 ZAP 96.07 ETS 182,13 ZAE 132.01 [TE 20?.02 ZAC 74.41ETC t70.39 Lvl 13,4R

DLA 9.94 RAL 31?.00 RAD 9643.2 V[L 11.929 PTH 6.93 VHP 3.943 DPA -51.83 RAP 293.79 ECC 1.3675

L-I TIN( INJ LAT INJ LONG |NJ RT ASC IRa AZNTfl INJ TIRE PQ C87 TIN [NJ 2 LAT INJ 2 LONG

3338.82 "42.66 $14.$1 196,74 |$3.02 17 35 42 2338,8 -29,69 66.76

3z59.2_ -$?.t2 $09.6? 189,47 $06,98 L6 0 $? 2259.2 -26.65 84.04

3267.43 -32.08 101.45 19$.08 102.41 $8 39 36 2637.4 -23,85 75.84

2954.74 "28.46 66,36 19t.88 99.43 t9 34 56 1954.7 -21.78 82.94

2?06.06 "27,11 70.32 192.12 98.36 20 4? 51 1706.1 -21.00 44,97

2429.21 -28.46 49.73 19t.68 99.43 22 9 2 1429,2 -21.76 24.30

2164.25 -32.08 30.33 191.08 102.41 23 23 12 1184.3 -23.35 4.76

o|trfrl_[NYlAL CORR£CT$ON8

TOE .7578 TRA 1.0896 TC3-1.3850 8AU .5114

ROE 1.2626 RRA E*8946 RC3-I.0386 FAU .$3887

POE 4,9160 FRAt2.596? FC3-5.3873 BSP ?089

80[ t.4724 8RA 2.9066 8C3 1.7139 F5P 2615

NIO-COUR6[ £XECUTION ACCURACY _817 DCY[RNINA?IQ_ ACCURACY

8GT 2073,0 6GR 3?74.6 SG3 1498.2 IT 50.2 8R 91,2 SS 126.8

RRT .9068 RRF .9974 RTF .9107 CRT .9665 CR$ ".9983 C8T -.9689

608 4306,5 R23 .0602 R13 .9943 LSA 165,1 NSA 12.3 3SA .8

30! 4235.5 802 778.7 7HA 62,52 [LI 103.6 EL2 7.2 ALF 8|.37

LAUNCH DATE MAR t2 1971 FLIGNT 7ZJE 236.00 ARRIVAL DATE NOV 5 1971

_[LIOC[H?RIC CONIC D$STANC[ 588,815 EARTN TO NAR8

RL 148.63 LAL .00 LCL 170.77 VL 32.248 GAL -5.95 AZL 86.82 HCA 200.65 6HA 177,93 [¢C ,19583 INC 3.1833 Vl 28,6?8

RP 210.20 LAP -1.23 LOP I1.39 VP 22.748 GAP 4.08 AZP 92,98 TAL 32l,?| lAP 162.53 RCA 143.44 APO 212.42 V2 26.098

RC 111.121GL 21.39 _ -26.95 ZAL 144.49 ZAP 94.23 ET8 161.0t ZAE 130,98 ETE 204.54 ZAC 75.87 ETC 270.18 LVI 17.61

PLANETOCENTNIC CCN|C

C3 21.865 VHL 4.676 OLA ?.20 RAL 317,64 tAD 6643.7 V£L 11.910 PTH 6,92 VHP 7,8?4 DPA -50.73 RAP 292.19 [CO |.3598

LHCH AZHTH LNCH TIME L-| TSNE |NJ LAT ]NJ LONG SNJ RT ARC SNJ AZNTH |NJ TIH_ PO CST TZH INJ 2 LAT INJ 2 LONG

50.00 16 45 9 3298.92 -41.?5 110.93 185.67 115.28 17 40 ? 2296.9 -27,9_ 86.54

60.00 17 17 O 3214,15 -36.16 $06.23 _88.60 $09.15 $8 10 34 2214.2 -25.02 81,54

"tO.OR 18 Q 38 5085.89 -31.26 97.66 190,39 104,52 18 52 2 2085.9 -22,32 72,82

80.00 19 0 5g 2896.?5 -27.74 84.29 191.32 101.50 19 49 16 1896.8 -20,32 59,25

80.00 20 18 57 2645.$3 -26.44 65,99 191.60 100.43 21 3 3 1645.1 -19.57 41.07

100.00 21 43 51 2371.22 -27.74 _5.57 191.32 105.50 22 23 22 1371.2 -20.32 20.81

110.00 23 O t 2132.70 -31.26 26,53 190,39 104.52 23 35 35 1132,7 -22.32 1.54

DIFFERENTIAL CCRR£CTIONS HID-COURSE [X1ECUTICIM ACCURACY (_81T OETERNINATION ACCURACY

TOE .7994 TRA 1.2836 TC3-1.4816 6AU .5223 SOT 2322.3 SGR _629.6 303 1554.8 ST 54,5 6_ 88,0 85 130.3

RDE 1,2068 RRA 2._753 RC3 -.6967 FAU .14149 RRT .9236 RRF .9970 RTF .9275 CRT .9924 CRR -.8954 CST -.9784

_D[ 4.9849 FRAI5.0526 FC3-5.6024 BSP 7068 SOB 4309,! R23 .0926 R13 ,9928 LSA166.0 HSA 11,9 8SA .6

8D[ 1.4478 8RA 2,8776 BC3 1.7889 YaP 2734 80! 4241.2 602 762,1THA 58,28 ELI 103.4 _L2 5.7 ALF 58.52

LAUNCH DATE NAR 12 1971 FLIGHT TIN( 240.00 ARRIVAL DATE NOV ? 1971

HELIOCENTRIC CONIC DISTANCE S90,990 EARTH TO MARS

RL 145.63 LAL .00 LOL 170.?7 VL 32,245 GAL -5.66 AZL 67.07 HCA 202.06 IRA 1?7.69 [CC ,16397 INC t.9306 VI 29.976

R? 210.33 LAP -I.|0 LO_ 12.62 VP 22.?14 GAP 3.85 AZP 92.72 TAL 321.51 TAP 163.58 RCA 143,39 APO 212.49 V2 26.071

RC 113.239 GL 20.56 G? -25.76 ZAL $45.51ZAP 92,35 ET6 $?9,9? ZAE 119.82 ETE 202,23 ZAC ?6.85 ETC 26g.g4 LVI 16.61

PLAN[TOCENTRI¢ CONIC

C3 21,531VHL 4.140 DLA 5.61 flAL 310.25 tAD 6643.5 VEL 11.897 PTN 6,91VHP 3,616 OPA -49.70 RAP 190.67 [CC 1.3543

LNCH AZMTH LNCH TIME L*I TIN[ INJ LAT |NJ LONG |NJ RT ASC INJ AZNTH |NJ TIN[ PO CST TIN INJ ? LAT |NJ t LONG

50.00 16 53 20 3213.48 "40.69 106.20 184.88 liT.t? 17 4T 51 2263.5 -26.39 84,63

30.00 17 2? 3 3174.11 "35.23 $03.24 187,9? I10.99 10 19 5? 2174.1 -23.52 79,00

70.00 18 12 3? 3040,10 -30.43 94,31 189,90 106.31 19 3 17 2040,1 -to,go 69,83

30.00 19 14 40 2045.33 -26,99 60.56 190,93 103.27 20 2 13 1845.3 -18.96 56,04

IO.O0 tO 33 34 2301,14 "25,72 62.20 161.25 lO2.t9 21 16 45 1591.1 -18.23 3?.68

100.00 21 5? 40 2319,80 -26.99 41,93 190.03 103,17 22 36 20 1319.8 -18,96 17.41

110.00 _3 12 3 208i.92 -30,43 23,22 189,90 106,31 23 41 50 1088,9 -20,go 558.75

DIVFERENTIALCORRECTION8 HIDoCOURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .0442 TRA 1.4002 TC3-1.5961 9AU .3351 SOT 2579.4 5_ 3490.4 $03 1603.6 ST 59.0 SR 85.1 3S 131.0

ROE 1.1807 RRA 2.4639 RCS -.6532 FAU .|4290 RRT .5551RRF ,9164 flTF ._94 CAT .5956 CRS -.2944 Cst -.9821

FOE 5.0527 FRAt3.4194 FC3-5.7460 66P ?135 806 4340.1 R23 ,1037 R13 .9913 LSA 187,2 NSA 11.5 SSA .g

6DE 1.4352 BRA 2.8?43 BC5 1.8595 FSP 2856 SOl 42?5.5 802 748,0 THA 54,09 EL1 103.5 ELI 4.2 ALF 55.30

LAUNCH OAT[ HAR 12 1971 FLIGHT TIME 242.00 ARRIVAL DATE NOV g 1971

HtLIOCEMTRIC CONIC

RL 148.65 LAL .OO

RP 110.57 LAP -1.07

RC 115,360 GL 19,14

PLANETOCENTRIC CONIC

C3 21,86t VNL 4.114

LNCN AZNTH LNCH TIN_

50.00 1? 1 ?

80.00 17 36 t7

?O.O0 18 23 55

80.00 19 2? 12

90,00 20 48 51

100.00 22 10 14

110.00 23 23 1

DIITANC2 595.169

LOL 170,77 VL 32.243 GAL -6.Or AZL 87.50 HCA 203.30 8HA

LOll 14.04 V? 2|,67R GAP 3.63 AZP 92.46 TAL 321,29 TAP

G? -24,70 2AL 146,42 ZAP 90._3 ETS !79.02 ZAE 168.54 ET[

EARTH TO NAt3

17?.R6 [CC .|9411 INC 2,?05g Vl |9.678

164,59 RCA $43.33 APO 212,40 VR 26.044

200,10 ZAC ?7.95 ETC 269,72 LV[ 16.21

OLA 4,1? RAL 318,63 RAO 9643.4 VEL 11,887 PTH 6.90VHP 3.??2 DPA -48.73 RAP 269.21

L-I T|NE INJ LAT INJ LONG [NJ RT A$C [NJ AZNTH |NJ T|HE PO C6T T|H |NJ 2 LAT

3231.gl -3g,61 105,84 184,3| 118,76 17 54 5g 2231,g -24.96

3136.36 -34,33 100,64 187.53 112.56 18 28 35 2138,4 *22.10

Rggo.25 -29,61 91.41 189.58 107.85 1g 13 54 t999.2 -19.58

2799.46 -66.24 ??.3? 190.69 104.79 20 14 2 1799.5 -17,69

2543.00 -24.93 58,8? 191.05 103.71 21 29 14 1543,_ -16,98

2273.93 -26.24 38,74 190.6g 104,79 22 48 8 1273.g -17,8g

2040.08 -29.61 20.32 189,$8 107,85 23 57 ? 1046,1 -lg,Sb

OSFFERENTIAL CCRRECT1GN$

TD[ .8930 TRA 1,679| TC3-1.?023 BAU .5517

RDE 1,1102 RRA 2,3469 RC3 -.9265 FAU .14627

_D[ 5.054? FRA13,6g01 FC3-5.9473 63P ?144

8D( 1,4248 BRA 2,8857 BC3 1.8381 F5P 2903

NID-COUR6E EXECUTI(_I ACCURACY

SGT 2840.3 SGR 3341.g $G5 1639.4

RRT ,9460 RRF ,ggs8 RTF .gs03

368 4385.g R23 ,!114 R13 ,g89g

$01 4327,g 5G2 710,9 THA 49,90

EC¢ 1.3504

|NJ 2 LONG

82.g8

76,g?

67.38

$3.22

34,70

14.5g

356.30

ORBIT DETERMINAT|ON ACCURACY

8T 63.? 8R 81.? 85 132.0

CRT .9984 CR$ -,g931 CST -,9656

LSA 167,4 HSA 11,4 $SA 1.0

ELI 103.6 EL2 2.8 ALF $2.05

62



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAQMCN DATE NAN 12 |l?t

HELIOCENTRIC CC_IC

RL 148,G$ LAL .00

RP 210,82 LAP -!,04

RC 11?.343 GL |?.70

PLANETOCENTRIC CONIC

C3 21.133 YHL 4.S9T

INCH AZHTN INCH T|NE

SO.OO lY 8 13

60,DO 17 44 4?

TO.OO 18 33 40

80.00 19 38 54

90,00 20 $9 0

100.00 22 21 AS

liD.DO 23 33 I

FLIGNT T|_[ |44,60 ARRIVAL OAT[ NOV It S�Yt

O|STAiq¢E 56_.347 EARTH TO HAR8

LG(, l?O.T? YL 38,142 GAL "6,08 AZL 87,|0 HCA 204,|| 6NA STY,R4 [CO ,tR446 INC 2.498R V! R6.IY8

LOP tS,2i VP 22,648 GAP 3.4I AZP 6E,E? TAL 321,07 TAP 16S,88 RCA 149,2i APO 2t2,42 V2 26.0IS

GP -23,88 2At 147.24 2AP 86,81ET6 t78.|5 ZAE 1_?,17 EYE 198,14 ZAC ?1.99 [TC Z69.50 LVI IS.it

OLA 2,84 RAt 3|9,40 RAO 6643.3 VEt 11.880 PTH 6.89 YHP 3.73T DPA -47.81 RAP 287.82 ECC |,347R

L-I TINE |NJ LAY 1HJ LONG 1NJ RT AGE 1HJ AZMTN lHJ TIHE POCST TIM INJ 2 LAT |NJ 2 LONG

3206,72 -38,73 103.80 t83.94 120.14 18 ! 37 2203.? -23.GY 6t.5A

3106.44 -33,4? 96.36 167.26 1|3.90 18 36 34 2106.4 -20.91 TS,19

2962,&6 -28,82 88,85 189.40 lO9.1T 19 23 3 1962.? -18.38 68.23

_758.37 025,49 74.54 190.$9 106.10 20 24 53 1758,4 -16.51 50,?4

2499.89 024.25 55,92 190,g? tOS.Ol 21 40 40 1499.9 -IS.8! 32.07

2_32.94 -25.49 36,91 tOO,SG tOG.tO 22 56 66 1232.9 -tG.St 1_.11

2009.4R 0R8.82 |?.77 199,40 • t09.17 24 6 36 1009,5 "18.38 354,15

DItrPERENTIAL CCRRECTION8

TOE .gRIT TRA 1.8T81TC3-t,8O60 BAU .5691

ROE 1.0TOG RRA 2.2399 RC3 -.8876 FAU ,14778

FOE 5.0?54 FRAt3.g312FC3-6.0638 BSP 7249

ERE 1.4265 BRA 2.9231BC3 2.0141FSP 2gGG

NID'¢OUR6E EXECUTION ACCURACY

SGT. 3104,3 Sr, R 3202.9 GG3 t669.t

RRT .9530 RRF ,9952 RTF .95T6

9GB 4460.4 R23 .1!T3 RI3 .9886

GGt 440T.7 962 £63.T THA 45,94

LAUNCH DATE MAR 12 19T1 FLIGHT TIN_ 246.00

HELIOCENTRIC CONIC

RL |48.63 LAL .00

RP 2tt.OT LAP -1,00

RC 119,734 _ 16.38

PLANETOCENTR|C CONIC

DISTANCE 603.525

LOL l?O,?T VL 3E,241 GAL -6.10 AZL 87.69 HCA 2Q5.73 GMA

LOP 16,49 VP 22.GAD GAP 3.20 AZP 92.08 TAL 320,83 TAP

GP -22.?1 ZAL 149.00 ZAP 86.58 ET8 17?.36 ZA[ 125.73 EYE

ORBZT DETERMINATION ACCUqACY

ST 68,5 SR TG.8 3G 132,4

CRT .9995 CR8 -.9918 CGT -,9896

LSA 168.2 MSA 11.3 SSA 1.0

ELI 104.4 EL2 1.G _LF 69.00

ARRIVAL DATE NOV 13 1971

EARTH TO MARS

177.83 ECC .19481 INC 2.3127 Vl 2R.978

166,56 RCA 143.19 APO 212.47 V2 28.986

196.35 ZAC 79.gG ETC 269.29 LVI t5.08

C3 21.043 VML 4.587

INCH AZNTH LNCH TIME

30.00 17 14 4g

60.00 IT 32 40

70.00 |8 43 0

80.00 19 49 32

90.00 21 10 13

100.00 22 32 24

110.00 23 42 26

OLA 1,63 RAL 319.94 RAD 6G43.3 VEL 11.8?6 PTH 6.89 VHP 3.709 DPA -46.93 RAP 286,50 ECC 1.3463

L-! TIME INJ LAY INJ LONG IN_ RT A6C INJ AZMTH INJ TIME POCST TIN [NJ 2 LAT [NJ 2 LONG

3178.52 "3?.GG 102.03 183.71 121.30 18 7 47 2178.8 -22.51 80.28

3077,80 "32.66 96.37 187.12 115.06 18 43 58 2077.8 -19.78 73.61

2929.81 -28.07 86.60 189.34 110,31 19 31 49 1929.8 -t?.27 $3.33

2T21.43 "24,7Y 72.04 190.59 tOT.23 20 34 54 1T21.4 -15.43 48.53

2461.11 -23.S4 53.30 191.00 106.14 21 51 14 1461.1 -14.74 29.?4

2195.90 -24.7? 33.40 190.59 107.23 23 9 0 1193.9 -15.43 9.90

1976.63 -28.07 15,51 189.34 110.31 24 15 23 976.G -IT.IT 392,24

DIFFERENTIAL CORRECTION8

TOE .993? TRA 2.0773 TC3-1.9106 8AU .8861

ROE 1.0349 RRA 2.13T0 RE3 ".6462 _AU .14879

_DE 3.0840 FRAI4.11?1 FC3-6,1219 B3P 7368

DOE t.4347 BAR 2.980_ DC3 2.0904 FSP 30|_

LAUNCH DATE NAR 12 |971

HELIOCENTRIC CENIC

Rk 149.G3 LAL .DO LOt. /70,?7 VL 32.Z41 GAL

RP 211,33 LAP -,9T LOi s |T,Gt YP Z2,SY$ GAP

RC 121.945 GL IS,S8 GP "21,80 ZAL |48.4D ZAP

PLANETOCENTNIC CONIC

¢3 21.011 VHL 4.884

HID-COURSE EXECUTION ACCURACY

8GT 3369.! 3GR 3066.9 $63 1690.9

RRT .9580 RRF .9943 RTF .9632

8GB 4556.0 R23 ,1206 R13 ,9676

6Gt 4508.4 362 656.9 THA 42,20

FLIGHT TIPq[ 248.00

D|STANC[ 60?.TO3

-6.15 AZL 87.86 HCA 206.94 8HA

2,96 AZP 91,91 TAt. 320.56 TAP

84,61 ET6 IT6.63 ZAE 124.24 [TE

OLA ,St RAt 320,4G RAO G643,3 VEL ll.675 PTN 6.89 VNP

LNCH AZHTH LNCN TIHE L-I TIME INJ LAT

3O.OO IY 20 39 3185.95 "3?.05

SO.DO 10 0 t 3052.10 -31.91

7O.OD 19 61 39 2900.24 -E?.35

80.00 19 39 23 2699.13 -24,08

90.00 21 20 35 2426,13 -22.86

100.00 22 42 IS 2162.60 "24.08

110.00 23 S1 5 |g4?.OG "2T.38

DIFFERENTIAL CGRRECTION8

TOE t.0468 TRA 2,R768 TC3-E.OOR? RAU .6OOO

ROE 1,0037 RRA 8.03|8 RC3 ",8061 FAU ,14904

FOE S,OIY6 FRAt4,|558 FC3"R_L4D6 6lP 75?t

|DE 1.4900 ERA 3,giRt 8C3 t.1646 YRP 3051

LAUNCN OATE MAR IR 19Yt

NELIO¢ENTRIC CONIC

INJ LONG INJ RT ARC INJ AZHTH INJ TIME

100.48 193.6I 122.30 19 13 3S

94.61 187,09 !16.05 18 50 $3

84,59 189.39 111.30 19 $9 59

69.80 |90,69 108.21 20 44 12

$0.9? 191.11 107.11 22 l 1

31.17 IRO,6R 108.21 E3 18 18

13.91 189.39 tit,30 24 23 32

HID-COURSE EXECUTION ACCURACY

96T 3833.4 $$R 2939.1 $63 1705.6

RRT .RRI6 RRF .R933 RTF ,_eY8

858 48?0,8 R29 .1225 RE3 .8868

$61 4627.9862 632,1THA $|.70

FLIGHT TIME E$O.O0

D|STANC[ 611.080

RL 148.63 LAL ,DO

RP Rli.90 LAP -.94

RC tR4,tY? GL 14.02

PLANETOCENTRIC CONIC

C3 21.030 VHL 4,596

INCH AZHTH LNCH TIME

80.00 17 2G 45

GO.DO IR G 53

TO.DO 19 39 43

GO,OO 20 9 34

gO.DO 21 30 14

100.00 22 31 25

110.00 0 3 G

DIFFERENTIAL CCRRECTIONG

TOE 1.0996 YRA 2.4TSO TC3-2.1039 EAU .$2gs

ROE .9751 RRA t,9432 RE3 -.7666 FAU .14904

FOE 5.0779 FRAI4.34OT FC3-G.1352 BSP 7783

BOE 1.4699 6RA 3,146T BE3 2.2393 FSP 3072

CRBIT DETERMINATION ACCURACY

IT 73.3 8R T6.0 S8 132.S

CRT ._998 CA8 -.9902 CRT -.9909

LSA 169.t MSA 11.3 SSA 1.1

ELI IOS,G _L2 1.t ALF 46.03

ARRIVAL DATE NOV 1S 1971

EARTH TO MARS

t??.93 [C¢ .19322 INC 2.1426 VI 29.R?8

tG?.S2 RCA t43.tt A_O 212.3A V2 25.95?

|94,?t ZAC 80.68 ETC 269.09 LYI 14.53

3.690 OPk -46.10 RAP 265.26 ECC 1.3466

PO CRY TIN INJ 2 LAT ]NJ 2 LONG

EISS.9 -21.45 79.16

2052,1 -16,75 Y2.22

1900.2 -16.26 61.63

|666,| -14.43 46,5?

1426.t -13.T4 27.65

1|62.8 -14,43 ?,94

947.I -16,26 3S0,35

ORBIT D[T[flNINATION ACCURACY

8T 70,_ 8R ?3.5 86 132.3

CRY ,9983 CRS ".R063 C6? -.9_l

LSA I?_,t MSA 11,4 |3A 1.1

ELI |07.2 CL_ 2.0 ALF 43.23

4RRIVAL OAT[ NOV IT 197t

EARTH TO MAR8

LOL 170.77 VL 32.t41 GAb -6,_0 AZL 88.0t HCA 206,15 8HA t??,13 [CC °tRS?I INC 1,9863 vt 29.67R

LOP 19,81 VP 22.542 GAP 2,77 AZP 81,75 TAL 320.32 TAP I68,47 RCA 143.03 APO 2|2,64 V2 23.928

GP -20,94 2AL 148.31 TAP 8E,?S ET6 ITS.R? ZAE 122,70 ETE IR3,22 ZA¢ 61,74 [TC 268,_0 LVl 14,04

OLA ".51 RAt 3_0,G? RAO 66A3.$ ?EL 11.876 PTH 6,89 VHP 3.6?? DPA -49.31 RAP 284.DR £CC t.3461

L-! TIME INJ LAY INJ LONG 1HJ RT A3C IHJ AZMTH INJ TIME PO C3T TIH INJ 2 LAT INJ 2 LONG

3133.73 -36,30 09.12 183.62 123.17 16 J9 l 2133.7 -20.S0 76.18

3026.99 -31,20 93,05 167,16 116,92 18 $? 22 2029.0 -17.81 70.g9

29?3.59 "_G.G8 62.81 18g,82 t12.16 Ig 4? 3? 1873.6 -15.34 60.1_

2698.09 *23,42 6?,81 190.8? 109.06 20 $2 $2 |658.0 -13.51 44.81

2394.51 -22.21 48.89 tgl.31 |07.9? 22 tO 8 1394.3 -12.82 25.78

2132.32 -23,42 29.18 1go.sT Iog.oG 23 29 $8 1132.8 -13.51 6.18

lg20,41 -26.68 11.73 189.52 112.16 0 35 6 920,4 -15.34 34g. D4

ORBIT O[TERMINATION ACCURACY

3T 92,g SR 71.0 $6 132.1

CRT .9g83 CR3 -.9866 CST -,9946

L3A 171.0 HSA 11.5 SSA 1.2

ELI tog,1 EL2 3.2 ALF 40,$5

MID-COURSE EXECUTION ACCURACY

• GT 38g5.4 $GR 2606.0 SG3 ITII,T

RRT ,g642 RRF *9922 RTF .9710

GGB 4800.8 R23 .1220 R13 .9862

$Gt 4762.1 $62 608.g THA 39.49

63



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L4UN¢_ DATE MAR 18 1971

NELIQCENTRIC CON|C

RL 248.83 LAL ,00

RP 8It,STLAP *.50

RC 118,431GL It,iS

PLAMEYOCENTRIC CONIC

CS 81,OSS VMb 4.593

LNCM AIMTH LNCH TIME

50,00 l? $2 tl

$0,00 18 I3 I9

T0.00 19 ? IS

SO.DO RD t? T

90,00 21 39 14

100.00 21 59 59

;LIGHT TIN( 252.00

018?AI_E 414,05e

LOL lTD.?? VL $t,!41 GAL -8,25 AZL 08.19 HCA 209,]8 DNA

LOP 20,12 VP 22.50? GAP 2,58 AZP 81o81TAL 3_0,05 TAP

GP 029,12 2AL 149,90 ZAP $D,SS ITS 175.37 ZA[ 1|1,14 [T[

DLA -],48 RAL 321,47 RAD 6t, i3o) VEL 1|,878 PTH 8.89 VHP

L-I TII_ INJ LAT INJ LONG INJ AT ASC INJ AZMTH INJ TIME

3II?,82 "55.62 9Y.95 t83,?I I23,91 I8 24 9

3998.22 "30,58 St,ST 187.31 liT.6? 18 3 27

2849,55 -26.05 81,23 189.72 112,91 19 54 46

2830.83 -22,61 88.02 IgI.12 109,81 25 O 58

2385.88 -21.80 4T.DO 191.57 108.71 22 15 40

2105.51 -22o81 27,39 191,12 log.sI 23 35 5

110,00 O 10 30 1898.)? "26,05

DIFFERENTIAL COqR[¢TION8

TOE 1,1545 TRA 2,8729 TC8-2.1943 BAU .6518

ROE ,9495 RRA 1.8518

POE 5.0625 FRA14,)837

80E 1.4950 8RA 3,2517

LAQNCH DATE MAR 12 tg?t

MELIOCENTRIC CQNIC

flL 14S,G 3 LAL ,00

RP 212,14 LAP ".87

RC 125,'r08 GL 11.95

PLANETOCENTRIC CONIC

10.15 189,72 112.91 0 42 15

MID-COURSE EXECUTION ACCURACY

SGT 4154.9 8DR 2681,3 883 17t),?

RC$ -,7265 FAD .14550 RRT .9658 RRP ,9909 RTF ,9?38

FC3"6.0944 BSP 8029 SGB 4944,9 R23 .1195 R13 .9558

DC3 2,5115 FSP 308_ $GI 4909.8 882 588.2 THA 32.48

ARRIVAL DAY[ NOV 19 lSTI

EARTM YO MARl

IT?,8| [CC ,198_6 INC t,8423 VS li,iY8

185,41 RCA |42,94 APO 212.75 V2 25,195

191.88 ZAC 82.56 ETC 2SI,TI LVI 15.S9

3,871 SPA "44,55 RAP 282,9S ECC 1,3472

PO CIT TIM INJ 2 LAT INJ 2 LONG

2117,G "iS,S4 77,32

2008.2 -16.96 69,89

1849.5 "14,49 5S.?T

IS3D,8 -12.97 43,23

1365,9 -11,90 24.10

1105,3 -IZ.6? 4.60

598,4 -14,49 $4?,69

ORBIT DETERMINATION ACCURACY

ST ST.? SR 68.6 58 13_.7

CRT ,9968 CRS -,9844 CST -.9950

LSA 1?2,1 MSA 11,7 SSA 2,2

ELI Ill,3 EL2 4,3 ALF 35,02

FLIGHT TIRE 254,00 ARRIVAL DATE NOV 2I IgT!

DISTANCE 620.230

LOL I_).?T YL 52,244 6AL -8,3! AZL 85.29 HCA 210.57 SMA

LOP 21,32 VP 22,4T3 GAP 2.35 AZP 91.47 TAL 5|9.?T TAP

GP -19.35 ZAL 150,45 ZAP ?9.00 ST8 1?4,82 ZAE 119.55 ETE

EARTH TO MARS

177.87 [CC ,IDES? IMC 1.7091 Vl 28,9?$

170,34 RCA 142.55 APO 212.$8 V2 25.964

lgD,82 ZAC 83.33 £TC 268.54 LVI |3.16

C8 21,ZOt

LNCM AZHTH

50.00

$0.00

?0.00

SO.Q0

gO.O0

100.00

110.00

DIPFERENTIAL

TD[ 1.8107 TRA 2°$705

ROE .9_75 RRA 1,T645

FD[ $,0435 FRAI4,ISOS

00E 1.5252 BRA 3.3695

VHL 4,804 DLA -2,34 RAL 32t,95 RAO 6643.4 VEL 11.883 PTM 6,89 VHP 3.871 DPA -43.83 RAP 281.87 [CC 1.3489

LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 ST 19 3101.42 -35.00 96.58 183.8T 124,56 18 29 0 2101.4 -18.87 T$.55

18 12 22 2059.55 -29.96 90,45 187,53 1IS,32 19 9 II 1989.6 -16,19 $8.R!

18 14 21 282?.85 -25,47 79.81 189.99 113.56 20 I 29 1827.8 -13.?2 b?.55

20 25 g 280s.20 -22.23 84.42 191.42 110.48 2! s 35 1806.2 -!_.90 41.01

21 47 40 2339,92 "21,02 45.32 191,89 109.36 22 28 40 1339.9 -11.21 22.59

23 $ 1 2080,$T -22.23 25.79 191,42 110,46 23 42 41 1080.7 -11.90 3.17

O 17 44 1874,67 -25,47 8.73 189.99 113.56 0 48 58 874.7 "!3.72 346.48

CORRECTIONS, MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-2.2795 BAU .6747 $GT 4410.9 SGR 2561.5 SG3 ITO9.1 ST 92.S SR 56.5 85 I3l,I

RC3 -,8858 PAU .14735 RRT .9658 RRF .9894 RTF ,9760 CRT .9948 CRS -.gBEI CST -.9959

FC3-8.0172 DSP 5295 8GB 5IDD,S R23 .lIES RI3 ,0855 LEA 173,3 MSA II,S IRA 1.2

8C3 2.3804 FSP 3088 SGI 5068.6 $02 5?O.9"THA 29,72 ELI 113.8 EL2 _,5 ALP 35,$5

LAUNCH DATE NAR 12 |gTI

HELIOCENTRIC CONIC

RL 145,63 LAL ,00

RP _|2.45 LAP ",83

RC 180.999 GL 11,05

PLANETO¢ENTRZC CONIC

C3 21,343 VHL 4.$20

FLIGHT TIME 258.00

OISTANC[ 624,40_

LOL 170,77 VL 31.248 GAL -6,37 AZL 58.41 MCA 2It,?? 8HA

LOP 22°52 VP 22.450 GAP 2.14 AZP 91.35 TAL 319.46 TAP

GP -IS.St ZAL 150.88 ZAP ??.lS ETS 1?4.32 ZAE 117,96 [TE

OLA '3.14 RAL 322.43 RAO 6643.4 VEL tl.SS9 PTM 6,90 VHP

ARRIVAL DATE NOV 23 tlYI

EARTH TO MARl

177.90 ECC .19754 IMC 1.5553 V! IS.RYe

171,25 RCA 142.75 APO 213.04 V2 25.832

189.49 ZAC 54.07 ETC 868,36 LVl 12.75

3.S?6 DPA -43.13 RAP 281.01 ECC 1.3315

LNCH AZNTM LNCH TINS L'I TIME _NJ LAT

SO,SO 17 42 8 3085.94 "34,44

SO.SO 10 25 4 2972,T8 -29.41

?O.O0 IS 2| I E008.26 -24,93

80.00 RO 32 41 2583,88 -21,89

90,00 2! 55 35 2314.3_ -20,40

tOO.DO 23 15 33 2058.35 -21,99

liD,DO 0 24 23 1855,08 -24.93

DIFFERENTIAL CCNRECTION8

TDE 1.28Y4 TRA 3,0871.TCS*2.3601 8AU ,695_

ROE .$Q?I RR4 t,SSOt RC3 -,S4Sa FAU ,14§59

_DE S.SlSS FRAI4.I570 FCS-S.gIT8 |3P 8579

SUE 1.5565 ERA 3,4571 SC_ 2,44?1 FSP 3078

[NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY IMJ 2 LONG

95,g5 184,10 125.12 18 33 38 2085.S -t8.15 YS,eY

09.3? 18?,80 110.29 19 14 3? 1972.0 -15.50 SS.DA

?8.54 $90.32 114.14 20 ? 49 1800.3 -13.02 56.48

62.98 191o70 111.03 21 15 45 1583.9 -11.19 40.53

43.80 192,26 ]05.93 22 34 12 1316.4 "10.50 21.22

24,35 19|.78 111,03 23 49 51 1058.4 -!1.19 1.¥0

?.41 /90.32 tI4.I4 0 55 IS 855.1 -13.02 345.40

MID-COUR8E EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

$GT 4612.4 iGR 2444.8 SG3 liDS.? ST 97,2 SR 64.4 8_ 130.8

RRT ,$SS8 RRF *geT? RTF ,_,?l CflT ..9925 CR8 -,9195 C81 -.itS1

38| 5284.S R23 *1121 RI5 ,9853 LSA |74,4 MSA 12.1 8SA 1.2

3GI 5235,1 5G2 555.0 THA 27.22 ELI 116.4 EL2 S.S ALF 33.43

LAUNCH DATE MAR 12 IlPt FLIGMT TIME 25S,00 ARRIVAL DATE NOV 25 I_Y!

NELIO¢ENTRI¢ CONIC DISTANCE 528.57_

RL 141.13 LAL .00 LOt. 170,77 VL 3_o248 GAL "8.43 AZL 08.53 HCA 212.97 IRA

RP 212,?2 LAP -.IO LOP 23.?2 VP 22,404 GAP |,55 AZP 91,_5 TAL 319,18 TAP

RC 133,31R GL 10,21 GP -1?,91 ZAL 151,43 2AP T5.37 IT8 173.87 ZAE !!6.37 ET[

PLAMET_ENTRI¢ CONIC

C3 21,SII VHL 4,13t DLA -3,89 RAL 322,S_ RAD 8643.5 V[L ll,Sg6 PTH S,II VNP

LNCH AINTH LNCH TINS L'i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

50.00 t? 44 45 3074,02 -53.93 95,14 184.35 125.Sl 18 3T 59

$0,00 IS 30 20 285?.?4 -_8.91 88.41 188o13 119.39 19 lg 45

?0.00 IS 2? 18 2790.60 "24.43 ??,41 lgO.S9 114.54 20 13 49

50.00 20 39 47 2553.67 -21,19 81,69 lg2.1S 111.54 21 22 31

90,00 22 ) 3 2295,02 -19,98 4_.44 192.58 110,44 _2 41 |8

100.00 23 EE 39 2038.15 -21,19 23,06 1g2.]S Ill.54 23 58 37

110.00 Q SO 40 1837.42 "24,43 6,33 1g0,59 114.64 1 1 18

D/FF[R[NTIAL CCRRECTIONS MZD-CGURSE EXECUTION ACCURACY

TDE 1.3252 TRA 3.2625 TC)-2,4365 8AU ,7225 8ST 490g,2 S_ 2333.1 SG3 1683,7

RDE .4555 RRA 1.SgRI RC3 -,$08) FAU ,14418 RRT o9555 RRF *995? RTF ,97g2

FDE 4.g?R6 FRA14.291! FCI-S.S001 88P S$?8 SG8 $455.4 R23 .I070 R13 .9853

B081,5957 BRA 3.8334 8C3 2,5113 FSP 3'_$0 SG! 5408.2 SG2 543.8 THA 24.94

EARTH YO MAR8

177,93 ECC ,19827 INC 1.4599 V! 29.97R

ITI,14 RCA 142,$5 4PO 213,21 V2 25,799

ISS,4? ZAC 54,76 _T¢ 258.23 Lvl 12.36

3,854 SPA -42.4? RAP 2SD.13 [CC 1.3542

PO CIT TIM IMJ 2 LAT INJ 2 LONG

Z074.0 -I_.SS T5,27

|95?.7 "_4.87 $?.2?

1?g0.6 -12.39 $5,5!

1553.? -ID,54 39,3?

1295,0 -g.ss lg.$9

1038.1 -10.54 .?4

237.4 "12.38 344.43

ORBIT DETERMINATION ACCURACY

ST IDI.9 SR 62.4 53 129.4

CRT .g8g8 CRS -.9?$7 CST -,99?/

LSA IT5.6 MSA 12.4 SSA !.3

ELI 119.2 EL2 ?.$ ALP 31.37



- JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

bAUNCN DATE NAR IRISTS

NELIGCENTRI¢ C(:HIC

RL 14R.t3 LAL o00

RP 213.0I LAP ".?l

RC SIS, S4S it. i.4O

PLANETO¢ENTRIC ¢0N1¢

C3 21.739 1reEL 4.il2

LNCN AZNTH LHCN TINE

SO.OO l? SO e

ED.O0 18 33 34

TO.DO 19 33 14

O0.DO 20 46 29

90.00 22 lO 5

lOO.O0 23 29 21

liD.D0 O 3l 3?

VLIOHT TII4_ HO.OO

DIt1A_t iIl,T40

LOL l?O.?? VL 3_.,SI GAL -S.$O AZL 80.t4 NCA t|4.S6 |NA

LOP 24.99 VP 22.3RR GAp |.?8 AZP 91.13 TAL 3|1.$? TAP

9P "tY,n4 ZAi. lOt.OR |AP T3.6! [T| 173.48 ZA[ II4.Tt EYE

ARRIVAL OATE NOV R7 IS?l

EARTH TO RARI

I?T.O? ECC .|$$07 SN¢ |.ISE! VS 29.370

|?$.03 RCA 14EeS4 APO EII.4O V8 2S.769

197.S4 ZAC 05,43 [TC RIo.go LVl IS.SO

DLA -4.SO RAL 323.34 RAD 9843.9 VEL SI.905 PTH 9.Sl YMP 3.?DO DPA _41.83 RAP E79.33 ECC 1.)579

L-I T|NE IHJ LAT INJ LONG INJ RT AIC |HJ AZNTH INJ TIME PO CRY TIN INJ 2 LAT INJ 0 LONG

3099.53 "33.4? 94.43 184,?Z 126,03 18 42 9 2092,3 "|?.OI ?4.?4

2944.28 -28,46 8?.56 188,5D 119.83 19 24 38 1944.3 -14.3! 60,50

27?4.7D -23.98 76.40 tgS.ID 115,08 20 19 29 IT?4,? -11.81 34,64

2545.39 -2D.73 90.53 192.63 SIt.SO 2! 28 54 1545.4 -9.06 30,34

20?5,6T "19.52 41,21 193.13 110.88 22 48 O 1275.? -g.29 10.88

2019.98 -20.73 2t,SO 192,83 ttt,98 24 3 t tOSS.S -9.99 3SO.TO

1821,52 -23.98 5.32 Igl,tD 1t5.08 I 6 58 821.5 -11.81 343.58

DIFFERENTIAL CCRR[CTIONS NID-COURSE EXECUTION ACCURACY ORBIT D[T[RNINATION ACCURACY

TOE 1.3939 TRA 3.49?E TCI-E.906t EAU .7499 SGT 515D.S 3GR 2228.! 8G3 1664.$ ST 1D6.3 SR 60._ SS 128.4

ROE .8727 RRA 1.5216 RC3 -*$721 FAU .14196 RRT ,9655 RRF .9834 RTP .9804 CRY .9868 CRS -.9737 CIT ".sg?o

FOE 4,9403 FRAt4.tg?_ FCI-5.GS_O BOP g192 SGB 5911.0 R23 ,1019 R13 .9853 LSA tT?.O NIA 12.T 89A 1.3

BIDE 1.6381 BRA 3.??72 BC3 2.S?ll PIP 303? SO| 5585.4 $92 534.8 THA 22.8? ELI |22,2 EL2 8.5 ALF 29.4?

LAUNCH DATE MAR 12 1971 FLIGHT TOME 262,00 ARRIVAL DATE NOV 29 1971

HELIOCENTRIC C_IC DiSTAHCE 939.904 EARTM TO NAR$

RL 140.63 LAL .00 LOL 170,?? VL 32.ES4 GAL -9.5? AZL 88.74 HCA 215.35 9NA 178.02 [CC .19992 INC |.2009 Vl 29.9?8

RP 213.31 LAP -.73 L(_P 26.11VP 22.335 GAP 1.52 AZP 91.03 TAL 318.55 TAP S?3.90 RCA 142.43 APO 213,61VE 29.732

RC 137.991GL 9.95 GP -16.6t ZAL 152.32 ZAP 71.89 ET3 173.10 ZAE 113.21ETE 186.70 ZAC 86.05 ETC 267.96 LVl 11.62

PLANETOCENTRIC CONIC

C3 21_g99 YHL 4.GOT OLA -5.93 RAL 323.79 RAD 9943,T VEL ll.gls PTH 9.92 VMP 3.?18 DPA -41.22 RAP 278.59 ECC 1.3_1_

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTN INJ TIME PO COT TIM INJ 2 LAT INJ 2 LONG

SO.00 IT 59 16 3052.39 -33.08 93.80 185.09 126.40 18 49 8 2052.4 -16.51 ?4,2?

90.00 10 40 25 2932.2? -20.05 98.80 188.91 120.21 19 29 I? 1932.3 -13.80 65.97

?O.O0 10 38 SE 2700.40 -23.56 ?5.50 191.54 115.47 20 24 52 1?60.4 "11.29 $3.86

80.00 20 52 49 2528.9? -29,31 59.89 193.10 112.37 21 34 58 1528.9 -g.40 3T.4O

90.00 22 19 43 2258.14 -19.09 40.10 193.62 lit.2? 22 54 21 1298.1 -9,72 IT.BY

tOO.D0 23 35 41 2003.34 0.31 20.83 sgI,lO 112.37 24 g 4 1003,3 -9,42 358.??

110.00 O 42 14 1907.22 :3.56 4.42 191.54 115.4? I $2 21 807,2 -11,29 342.?9

DIFFERENTIAL CCRR[CTION$ HID*COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

TOE 1.4433 TRA _.OSO? TC3-2.$721 EAU ?Tl? 3GT S$89.0 SGR 2123.7 SG3 1941.G ST lll.O 9R S9.6 $S 12?.E

ROE .0583 RRA 1.44T3 RC3 ".5367 FAU ,13951 RRT .9939 RRF .98D? RTF .9814 CRT ,9835 CRS -.9704 COT -.99?9

FOE 4.8955 FRAI4.O?DD FC3"5.4978 BOP 9513 SOB $709.5 R23 .096D R13 .9853 LSA 178.3 HSA 13.1 SSA 1.3

ODE 1.6792 ERA 3,9271 BC3 2.9275 FOP 3006 $GS 5785.4 892 528.1 THA 20.99 ELI 123,2 EL2 9.4 ALP 07.71

LAUNCH DATE HAR 12 19?:

HELIOCENTRIC CCNIC

RL I40.83 LAL .DO

RP 213.9| LAP -.99

RC 140.339 &L 7.95

PLANETOCENTR1C CONIC

C3 22.237 VHL 4.?19

LNCH AZNTH LNCH TIN[

30.00 l? $9 13

60.00 18 43 I

?D.OD 10 44 ll

00.00 20 58 49

90.00 20 23 1

IO0,O0 03 41 41

IlO.OO O 4T 34

FLIGHT T[NE 264.90 ARRIVAL DATE DEC 1 1971

DISTANCE 641.065

LOt. I TD.?7 VL 32.257 9AL -6,64 AZL 88.83 HCA 219.84 8NA

LOP 27,30 VP 20,300 GAP |,31 AZP 90.94 TAL 318.22 TAP

fA s -I9,OO 2AL 152.73 ZAP TO,It ET3 SY2.79 ZAE 111.95 ETE

EARTH TO MARl

ITS,D3 ECC .00082 INC 1.1658 V| 09.979

|74.79 RCA 340.31 APO 213.84 V2 03.697

195.93 ZAC 89.95 ETC 29T.94 LVI 11.27

DLA -5.82 RAL 324.23 RAD 8943,8 VEL 11.926 PTH 6.93 VHP 3.740 DPA -4D.83 RAP 277,92 (CC 1.3880

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH ]NJ TIME PO CIT TIM INJ 2 LAT INJ 0 LONG

3043,40 -32,70 93.25 185.50 128.71 18 49 56 2043.4 "16.08 73,8S

2921.58 "27,98 88,14 189.39 120.54 lg 33 43 1921.9 -13.33 83.40

2?47,59 -23,38 74.70 192.02 115.81 20 28 S0 174?.9 -1D.82 53.18

2513.98 *19.90 58.53 193,91 112,?1 21 40 43 1514.0 -8.94 38.56

2042.30 -18.99 IS.IS 194.I3 lit,E1 25 O 23 1242.3 -8,22 18.97

I983,45 *!9.82 19.92 193.61 112,71 24 |4 49 958.4 -8,94 357.93

1794.41 -23,18 3.62 192.02 115.81 1 IT 28 ?S4.4 "10,82 340.08

• OlFFEREN?IAL CCRR[CYIONO

TOE t,3038 TRA 3.8439 rc3-2.9304 9AU .7988

ROE .8469 RRA 1,3790 RC3 -.S02l FAU *|$98_

POE 4,0484 FRAI3.938I PC$-S,$270 ||P 9040

lot t,?2SS IRA 4.D82S Be3 2,8800 FOP 2998

RID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 5818.9 SGR 2029,0 SG3 181S.S IT 115.4 $R 57,2 83 109.0

RRT ,8818 ERE ,8777 RTP ,_22 CRT .STOB CRi -,Pltl Clf -,lill

It| |lTD.2 R23 .DID4 RI3 ,9854 LSA ITS.? N8A 13.4 88A 1.3

lOS 5947.2 SO2 823,8 THA 1R,29 ELI 128,4 [LO IO,3 ALP 28.00

hAUNCH DATE MAR tl tiTt PLIGHT TiME 299.00 ARRIVAL DATE DEC 3 tgTI

HELIOCENTRIC C(:N|¢

RL 148.99 LAL ,DO

RP 213.9R LAP ",99

RC 142.739 GL ?,26

PLANETOCENTRIC CONIC

C3 00.833 VHL 4.74?

LNCN AZNTH LNCH T|HE

SO,DO 19 3 O

80,OO 16 49 04

TO.DO 19 49 15

9O.OO 21 4 30

9O.OO 22 28 58

IOO.OO 23 47 02

110.00 O 52 3?

DIFFERENTIAL CORRECTION3

TO( 1,8649 TRA 4,OIS_ TC3-2,6893 BAU .9229

RDE .8344 RRA 1,3D79 RC3 -.4704 FAU .13390

FOE 4.7963 FRAI3.7739 FC3-8.1449 BOP lO169

ODE 1.7734 ERA 4.2419 9C3 2.T292 FOP 2925

OIITANCE i41,222 EARTH TO MARl

LOL |TO,?? VL 32.290 9AL "9.7| AZL 88,82 HCA 217,73 IRA |73.|4 ECC ,20|79 INC 1.0761 _1 29,979

LOP 28,4S VP 22,29S GAP 1,11 AZP 90,85 TAL 3|T,89 TAP |7§.91 RCA 142.|9 APO 214.08 VO 05.962

_P °15,43 ZAL tSI,S2 ZAP _,SO ETA 172,49 EkE tOO,St ETE 165.24 ZA¢ 87.22 ETC 297.73 LVI 10,92

DLA -6.38 RAL 324.9? RAD 6643,9 VEL $1.988 PTH 9.94 VHP

L-i TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ

3033.55 -32.38 92.?S I03.84 129.99 18 $3 33

2912.13 -2T.39 IS.S5 189.93 120.83 19 37 $9

2?34.1S -22.84 73_98 1g2.53 119.11 20 34 51

2300,$6 -|9.56 5?.?S 1g4.$4 113.02 21 49 11

2223,02 -$8.33 38.23 194.98 111.92 23 6 6

1978,05 -19,$6 19.D8 194,14 113.02 24 20 17

1T62,gT -22.64 2.g0 lg2.s3 119.11 I 22 20

MID-COURSE EXECUTICN ACCURACY

9GT 5833.4 8r.R 1933.1 $G3 1586.6

RRT ,9391RRF ,9?42 RTF ,9808

SOB 615|,1 R23 .085! R13 .9834

SO1 8t25,g SO? $21,3 THA IT.73

3,?69 OPA *40.D? RAP 2??,30 ECC t,3708

TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2035.3 -15.70 73.51

I012.1 -12.95 94,04

1736.1 -10,40 52.34

1500.6 -8,50 35.01

1228.D -7,?8 18.1¢

975.D "8.50 337.18

783.0 -10.40 341,49

ORBIT DETERNINATION ACCURACY

3T 119.? OR $S.? 90 124.?

CRT ,9738 CR9 -,gG32 C8T -.9985

LSA 181.1 NSA 13.8 IRA 1.3

EL1 131.9 EL2 11,1 ALF 04,81

65



JPL TM 33-1OO EARTH_-MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH BATE MAR II liYl

HELIOCENTRIC ¢QNIC

RL 149,R3 LAL ,BQ

RF R14,14 LAP "bet

RC 145.138 GL i. BI

PLAMETO¢[MTRIC CONIC

¢3 It.see VML 4.791

LMCH AZMTH LNCN TIME

SO.BO tB I 37

GB.BO 19 33 33

70°00 19 34 4

80.00 11 9 S4

90.00 tt 34 38

10Q.OO 23 52 4E

110.00 0 ST 26

L'Ot. 170,77 VL

LOP 29.9? VP 2_,231 GAP .tO AZP 90,?T TAL 317,$4 TAP IY6.4S RCA 142,06

GP -14,88 ZAL I|3,SO tAP N,99 ETS |72,19 ZAE 108,60 (T[ 184,60 ZAC 87,78

FLIGMT TIN[ |12.0O kIRIYAL OATE DEC S 1971

BISTAMC[ R49,$?S EARTH TO MAR8

$t.tG$ GAL 'G,?t AZL |9.01HCA 218,91 9MA 1T8,t0 ECC ,SOEBO INC .9Did V! 19,9T8

OLA -4,99 RAL 385,10 MAD Se44,l VEL 11,952 PTH 6.95 VHF 3.795 DPA -39.5A

L-I TIME |MJ LAT INJ LQNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

30_8,73 -3_,10 9_,3? 183.41 127.22 13 $7 6 2028.?

29B3.92 -t7,06 85.04 190.33 |21.08 19 41 59 1903.R

t729o97 -22,$4 73.33 t93,0? 118.37 20 39 30 1726.0

2488.57 -19,24 ss.g7 I94.?0 1t3.22 21 $1 22 1428,6

21|9.|7 -18.0| 37.41 195,2A 112.18 23 15 33 1215,t

1993.Q4 -59,24 16,34 594,70 113.26 24 25 tg 993.0

1771.79 -22,54 t.27 I93.0? 116,37 I 26 59 772.6

APO 214,34 V2 tS,927

ETC 267.84 LVI 10.59

RAP 276,79 [CC 1,3781

INJ 2 LAT INJ 2 LONG

-15.37 73.Z0

-I2.60 84.53

-lO.O_ 91°99

-8.10 33,13

"7.38 13,43

-8.10 356,5D

-10.02 340,91

BIPlrL_ENTIkL CCRRECTION$

TBE 5.6279 TRA 4,2264 TC3-_,7393 BAU ,8474

ROE .8£41 flMA I.t4t8 RC3 -.4394 FAU ,I3071

POE 4,7416 P_A58,5974 FC8-4.DSt9 23P I9305

BOG 5.9141 BRA 4,4058 _3 t,7733 FGP 2979

bAtCH DATE MAR It 1971

HELICCENTRIC CONIC

RL 146.63 LAL ,DO

RP 214.55 LAP -,59

RC 547.555 C_. I.O?

PLAN[T_[NTRIC eDNA C

C3 23.204 VHL 4.81_

LNCH AZNTH LNCH T1NI_

50.00 19 10 3

90.00 18 57 34

70.00 19 58 39

80.00 21 15 2

90.00 22 4O 1

100.00 0 5 S0

110.0 O 1 E |

MID-COURSE EXECUT|ON ACCURACY

BGT eOST.O SGR 1443.1 3G3 1S55,B

RRT .0358 RRF .9703 RTF .9833

3GB 6331.2 R23 .0800 RI3 .9855

6GI 6310.* 8Gt 520.7 THA 16.35

FLIGHT TIME 2TO,DO

OISTANCE 653,524

LOL 5?0.77 VL 32.27D GAL "G.87 AZL 89.09 HCA 220.09 $MA

LOP 30.85 VP 22,196 GAP .70 AZP 90.70 TAL 317.19 TAP

GP -14.36 2AL 193.86 ZAP 65.45 ET8 171.95 ZAE 107.11 ETE

OLA -?,37 RAL 325,52 RAO 6644.2 VEL 51.968 PTM 6.97 VHP 3.827 DPA -39.01

L-I T|NE IMJ LAT ZNJ LONG IMJ RT A8C INJ AZMTH IMJ TIME PO CST TIM

3012.87 -31.66 92.02 186.90 127.42 19 0 27 2022.9

2896.57 -26.85 24.80 190.86 121.29 19 45 51 1896.6

2716.98 "22.26 72.80 193,62 116.59 20 43 56 5717.0

2477.85 -18.93 56.30 195.27 113.5! 21 SG 20 1477.g

2103.$7 -17,71 36,70 193,83 |]2°4_ 23 IG 44 1203.?

1951.32 "18,95 17.67 195.27 !13.51 O 34 22 952.3

1763,79 "It.t6 1.72 193.62 |/6.59 ! 31 25 ?63.8

ONBTT DETERMINATION ACCURACY

ST 524.0 8R 54.3 $| I13.3

CRT .9?lE CR8 -.9391 CIT *.1987

LSA 582.6 MSA 54.1 89A 1,3

ELI 134.9 EL2 11.8 ALF 13.24

ARRIVAL DATE DEC • 5971

[ARTH TO MARS

178.27 (CC .20387 INC .9110 VI tA.P?9

577,27 RCA 541.93 APO 114,62 Vt 25,3_1

184.03 ZAC 88.27 ETC 167.55 LVI 10.2S

RAP 176.32 [CC 1.3S19

INJ Z LAT INJ Z LONG

-iS.DR ?t.93

-52.29 84.16

-9.69 51,51

-?.?S 34,53

"?.O2 14.77

-7.75 395,90

-9.69 340.43

BIPFERENT IAL CCRRECTIONB

TB( 1.6896 TRA 4,4161 TC3"t.?8S5 BAU .8733

RB£ .8162 NRA 1.18D3 RC3 -.4|D? FAU .52?61

FB[ 4.6853 FRA|3.4043 FC3-4.7651 BSP 10834

BOG t.S764 BR4 4.571! BC3 2.2153 FGP 2827

LAUNCH DATE MAR 12 1971

HELIOCENTRIC CONIC

RL 148,63 LAL ,DB

RP 114.68 LAP "*S$

Re 149.908 GL S,St

PLANETC_EN?RIC CONIC

C3 13.5?8 VHL 4.85G

LNCH AZN?H LNCH TIME

SO.OO 18 13 24

80.00 19 I 29

7D.OD 20 3 1

80.00 21 19 |$

99.00 21 45 7

tOO,OO 0 9 43

110.00 1 9 23

HID-COURS£ EXECUTION ACCURACY

6GT 6268.2 8GR 1761.5 883 5522.6

RRT .9519 RRF .9659 RTF .9837

3GB 8511,0 R23 ,0751 RI3 ,9855

8G1 6490.1 $82 591.4 THA 15.08

FLIGHT TIME 272,00

DISTANCt 657.168

LOL 170.77 VL 3_,273 GAL -6.26 AZL 89. I7 HCA 221.26 |MA

LOP 38,03 VP E_.56! GAP .49 AZP 90.63 TAL 316.82 TAP

-13,87 ZAL 154.22 tAP $3.95 ETS 171.73 ZA[ t05.64 ET(

OLA "T.81 RAL 325.94 RAD 6644.4 VEL 11.902 PTH 6,96 VHP

L'| T|NE |MJ LAT |MJ LONG INJ RT ASC |MJ AZMTM INJ TIME

3017.91 -31.65 91.73 187.42 127.58 19 3 42

2890.30 "24.59 84,22 191.41 |21.48 19 49 33

tTOg.O? -22,02 72.31 194,20 llB.Tg 20 48 10

2468,34 -18,69 35o?t 195,87 113.71 22 1 3

2193.42 °17°44 36oD7 196.43 112.62 _3 21 4J

1942,81 "18,69 IT,Ol 195.87 !13,71 0 39 6

1755.89 "22.02 1.23 194.20 116.79 | 35 39

DIPFEREN?IAL CCRRECTIONS

TO[ t.?S8$ TRA 4,905$ TC3o2.6269 BAU ,8991

ROE .8091RRA l,ll0i RC3 ",3833 FAU ,!1428

FOE 4,9t91 PRAt8oIOOS FC3-4,5635 BSP 11163

DOE 1.9309 ERA 4.7399 ITS t.6324 FBP 2?YI

LAUNCH DATE MAR 12 liYt

HELIOCENTRIC CONIC

RL 149.93 LAL .OO

RP 113.11 LAP ".$1

RC 152.438 GL 4.99

PLANETOCENTRI¢ CONIC

C3 23,977 VHL 4.897

LNCN AZNTN LNCN TIME

$0.00 18 19 35

60.00 19 5 1

70.00 20 ? 11

SO.DO 11 24 _4

go. Do 21 49 S9

100.00 B 11 _

liD.DO | 10 33

RID-COURSE EXECUTION ACCURACY

31T 9473.2 3GR 1682.6 383 1460,0

RRT *9473 RR? °1906 RTF ,_40

8Gi 661t,3 R23 *0?06 gl3 .68S5

9GI 166T.0 8G2 323,4 THA 13,92

FLIGHT TIME 2?4,00

OI|TANC[ 661.80T

LOL tTO.T7 VL 98.180 GAL "?,04 AZL 89._4 HCA 222.43 6MA

LOP 33.t0 VP 12.123 GAP ,29 kZP 90.56 TAL 316.45 TAP

GP -13,40 ZAL 154.59 tAP 62.S0 [T3 1?1.54 ZAE 104,21 ET2

BLA -6.99 RAL 326.33 RAO 6644.6 VEL 51,996 PTH 6.99 VHP 3,898 DPA -38.07

L-I TIN[ |MJ LAT IMJ LONG IMJ RT ASC INJ AZMTH [NJ TIME PO CST TEA

3QI3,T7 "31,46 91.48 187.96 127.72 19 6 49 2013.8

1884.95 "16.40 83.89 191.97 121.63 19 53 6 1884.9

27Qt.20 "11.61 71.89 194.79 116.96 20 52 13 1702.2

1459,94 -18,46 56,20 1g6.49 113.69 22 S 34 1459.9

2184°33 "l?.tD 39.5| _97.06 . 112.80 23 28 24 II84.3

1934.42 -16.46 16.57 196.49 113.89 9 43 $6 934.4

5749,02 *£1.81 o81 194.79 118,96 l 39 42 749.0

BlffF[RENTIAL ¢_R[CTIONG

TB[ 1.9573 TRA 4.7938 TC3-t.8643 BAU *1233

RB[ .$030 RRA 5.0539 RC3 -,3578 FAU .1209t

FBE 4.$640 FRA52,g989 FC3-4.3659 BSP 11481

BOG 1.9991 BRA 4.9104 BC3 t.8869 FSP 2711

MID'COURSE EXECUTION ACCURACY

3GT 8671,T SGR 1608.3 SG3 5452.3

RRT .9419 RRF ,9552 RTF .9842

$GB 9862.8 R23 -0666 R13 .9835

$GI 6842.$ 382 528.5 THA tI.B?

ONBIT DETERMINATION ACCURACY

8T 128,2 GR $3,0 $$ 121.9

CRT ,9671CR$ -.9550 CST -.9969

LBA 184,0 N3A 14,5 SSA 1.3

ELI 138,1 ELI 12._ ALF EI.98

ARRIVAL OATE ORe 9 19?1

EARTH TO MAR9

178.36 ECC ,2060D INC ,8349 V! tR,9?8

178.06 R¢_ 141.?9 APO 214.91 Vt E$,SGA

183.S1 ZAC 98.?8 ETC 26T,48 LVl 9.93

3,861 DPA -36,$3 RAP t?S,9! [CC 1.3880

PO C$T TIM INJ 2 LAT INJ t LONG

2017,g "14.84 ?_.71

1690.3 -12.02 $3o85

I?Og.l -9,40 $1,D6

1466.3 -7.44 3d.O0

|193,4 -8.?D 14.19

942.6 -7.44 355.3?

735.9 -g,40 $40.00

ORBIT DETERN1NAT|ON ACCURACY

8T 132,2 SR 51,9 88 120.4

CRY .9313 (89 -o5JD8 CII -olll]

L|A 163.6 NGA 14,9 IIA 1.$

(L! 141,A EL2 13.2 ALF £0.95

ARRIVAL OATE D[C 11 1971

EARTN TG MARS

179.A3 [¢( .20417 INC .7621 Vf E9.1?i

|?6.6| RCA |41.64 APO 113.22 V2 23o51i

183.04 ZAC 89.23 ETC 26?.42 LVl 9.6Q

RAP t?$.$? ECC |.3943

INJ 2 LAT INJ Z LONG

-14.64 ?2,$2

"11.?g 63,$8

-g.14 30.?2

-?.|8 33.$3

-S.41 13.68

"?.16 354.gD

-9.14 559.83

C_BIT DETERNINATION ACCURACY

ST 136.2 GR 50.6 83 tIS.R

CRT .9573 CR$ -.9460 CST -.9ggt

LgA 187.5 M3A 1S.Z SSA 1.3

£LI J44.6 EL2 13.8 AL_ 19.??

66



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR It tRYt

NELi¢CEMTRIC ¢_tlC

mL 149.85 LAL ,00

RP 219,54 LAP -.42

RC 154.904 GL 4,50
PLAt_TOCEHTRIC C_4¢1C

C3 24.400 VHL 4.940

'LNCN AZMTH LNCH TIRE

SO,DO 18 19 39

9O.OO 19 8 31
TO,D0 20 11 9

90.00 21 19 O

SO,D0 22 54 3?
tOO.DO O 15 4?

tlO,OO I 14 3R

FLIGHT TIRE R?E.O0 ARRIVAL DATE OEC t$ 1971

DISTANCE 695,R4t EARTH TO NAR8
LOt. !?0.?? YL SR.RI9 9AL -?,I4 AZL 89.31HCA RE$,IO 8NA I?l,|! [C¢ .!0?40 INC .iIRi VI ll.l?l

LOP 34.3? YP IS,OUR GAP ,09 AZP SO.SO TAL 319.0? TAP I79.67 RCA 141,49 APO RID.S4 V8 ll.480

GP -tR.95 8AL 154.90 ZAP 81,|0 ET8 171,37 ZA( 108,80 [TE 188,6I ZAC 89.67 ETCR67,37 LVI 9,ll

OLA -8.60 R&L 388.76 RAO SS44,7 V[L It,OR8 PTH T.Dt VHP 3.938 OPA "37.6R

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[
3010.41 -$1.34 91.88 188.8R tR?.t3 19 9 49

R880.45 -86.R4 03.$R 18R.56 IR1.76 19 S6 3I

Re88.R? -81.83 ?1.53 205,40 IIT,IO 80 S6 9

RiSR,6O -18,29 54,75 |8?,11 1|4,04 RR 9 St
RtTS.34 -iS.DR 35.02 lIT.AS IIR.8S 23 30 SA

IDlY.o? -16,2D 19.18 197.11 114.0A O 47 84

1743.09 -21.63 .45 185.40 II?.lO | 43 35

RAP 2?|,R8 [CO 1;4019

PO CAT TIH IHJ 8 LAT IMJ R LONG
2010,4 "14,45 7R,3?

1880.4 -1t.80 63.35

1999.3 -8.92 S0.40

145R.6 "8,9R 33.1R

1|T0.3 o8.18 13.23

987,! "S,DR 354049

743,1 -8.92 33R,32

_qS|T DETERMINATION ACCURACY
ST I39.9 8R 4R,5 88 117.0

CRT ,9520 CR$ -.9410 CST -.9993
LSA 188.4 NSA 15.8 88A 1,2

ELI 14T.8 EL2 14.4 ALF 19,80

OlIrlr[RENTIAL CCRRECTION8

TOE 1.8800 TRA 4,9?9R TC3oR.90|I lAD .8|||

ROE .?9?O RRA 1.008t RC3 ",3389 FAU ,t180|
FDE 4.4894 FRAIR,?S{r,4 PC3-4.IO?R 88P ll??O

BDE R.Q420 8RA 5.0809 BE3 2,9204 PAP 2639

LAUNOADATE MAR 12 19?1

HELIOCENTRIC C(:NIC

RL 148,63 LAL ,00

RP RID.8? LAP -,4d
RC 15?.588 _ 4.03

PLANET_ENTRIC CONIC
C3 24,849 VflL 4.985

LNCH AZMTH LNCH TIM(
5D,O0 18 22 36

DO.DO 19 11 52
TO.DO 20 14 57

80.00 21 33 13

9O.O0 22 59 2

100.00 O 20 1

110,00 I IS tO

HID-COURSE EXECUTION ACCURACY

8GT 6062.8 8GR 1537.3 SG3 14!4.9
RRT ,9360 RRF .9487 RTF .9844

398 1'032.9 R23 ,0618 RI3 .9833

891 7912,9 892 S29,4 THA 11.91

FLIGHT TIME 278.00 ARRIVAL DATE DEC 13 1971

DISTANCE 8?0,068 EARTH TO MARS

LOL 170,77 VL 32.R91 GAL -7.R3 AZL 89.37 HCA R24.77 9HA 178.90 [CC .20868 INC .8289 VI 29.9?9

LOP 35.53 VP 22.05? GAP ",tR AZP 90,45 TAL 3t5.89 TAP 180.45 RCA 141.33 APO R15.89 VR R3.443
Gill' "12.5R ZAL 155,R3 ZAP 59,74 [T3 l?|.Zl ZAE 101.43 ETE 18R.R1 EAC 90.D9 ETC RG?,3R LVI 8.97

OLA -8.95 RAL 327,18 RAD 9644,9 VEL 12,034 PTH ?,02 VHP 3,979 DPA -37.20 RAP 275.05 ECC 1.4089

L-I TIRE INJ LAT INJ LONG IHJ RT ARC IHJ AZHTH IHd TIHE I_ CAT TIH |HJ 2 LAT INJ 2 LONG
3007,79 -31.23 RI.13 189.09 127.98 19 It 44 R007.8 -14.35 72,R5

2876.77 -R6.1O 23,40 183.16 121.8? 19 59 43 1878,8 -11,44 63.17

2891.27 -RI,4? 71,22 106.03 117,2R 29 39 49 1691.3 -8,73 50,13
2446.26 -18,08 54,36 197.76 114,1? 22 13 59 1446.3 -_.?l 32,77

8189.39 -19.81 34.59 198.35 113,08 23 35 12 1169.4 -5.94 12,93
19R0.74 -IS,US 15,73 197.76 114,17 O 52 2 920.7 "6, T1 354.14

1738.09 -RI.47 ,14 196.03 117.2R 1 47 18 738.1 -8.73 339.05

ORllT DETERMINATION ACCuRAcYDIFFERENT[AL CQRRECTIONS RID-COURSE EXECUTION ACCURACY

TOE 1,9533 TRA 5.1783 TC3*R.9188 DAU ,9?50 SGT ?035.9 $C_ 1473,4 893 1380.8

ROE ,796! RRA ,959D RC3 -.3080 PAU ,IIRiR RRT ,9288 RRF ,9419 RTF ,984R
IrDE 4,4584 FRAIR,5838 FC3-3,9338 RSP 12fOR 3GB ?ED$,5 R23 ,DRUB RI3 .985R

BOE R,1093 BRA 5.R844 BC3 R,g35D PSP 26t4 391 7t83.5 862 536.? THA 11,05

LAUNCH DATE" NAN JR 197! " FLIGHT TIlE 280,00

HELIOCENTRIC CONIC O|STANCE R74,19R

RL 148.93 LAL ,DO LOt. 170,77 VL 3R,RDR GAL "7,33 AZL 89.44 HCA eR5,93 IRA I78,?0 [¢C ,RIOOl

RP 216,21 LAP -.41 LOP 38.69 VP 8R.OZR GAP -,32 AZP 90.39 TAt. 315.R9 TAP IBI.RR RCA 141.17
RE 159,981GL 3.99 GP -12.11ZAL 159.38 ZAP $8,43 ETS 171,08 ZkE tOO,US ETE 181,88 ZAC 99,50

PLANETOCENTRIC CONIC
C3 25,32D VHL 5,032 DLA -9,23 RAL 327. S6 RAD 6648.1 VEL 12,034 PTH 7.04 VHP 4,023 DPA -39.79

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN

50.00 18 25 26 3005,84 -31,t3 91,02 189.68 127.98 19 13 3R 2005.8
SO.DO 19 15 4 2873,83 -86,00 83,22 193,77 121.95 20 2 58 1873.8

?0.00 2o 18 33 2987.08 "21._4 ?0.97 198,67 117,32 21 3 22 1687.1

80.00 21 37 15 2440.83 -17,93 54,03 198.42 114,28 2Z 17 58 1440.3

90.00 23 3 13 2163.38 -19,95 34,22 199,01 113.2D 83 39 18 1163.4
tOO.O0 O E4 3 19|5.3D -17,93 15,40 198,42 114.28 O 53 38 913,3

110.00 1 2157 1733.90 -21,34 339,89 196,87 117,32 ! 30 31 733,9

DIFFERENT IAL CCRRECTION8 MID*COURSE EXECUTION ACCURACY

TOE 2.0131TRA 3,3852 TC3-2.5334 8AU |.0033 $GT ?23|.1SC_ 1411,0 SG3 1340.7

ROe -7901 ARk .999? RE3 ",2919 F&U _11088 RRT ,1_14 RRF .9339 RTF ,_.45

FOE 4.395A FRA12.3044 FC3"3.7912 RiP 12384 $92 7367,3 R23 .03S3 RI3 .9853
8DE 2,1627 3RA 5.4324 9C3 2,9898 FSP 8518 361 ?347.7 SG2 539.6 THA 10.25

8T 144,2 8R 43,? 88 118,0

CRT ,9468 ERR -,9369 C8T -,9995
LSA 19D,? HSA IG.D 394 1.3

ELI 151.4 ELR 14.9 ALP 17.92

ARRIVAL DATE DEC !? 19?1

EARTM TO MARS

INC .5836 Vl 89,978

APO 216.23 VE 23.403
ETC 257,29 LVI 8.65

RAP 274,87 ECC 1.4167
|NJ 2 LAT ZNJ 2 LONG

-14.23 72,17

-11,32 _3,02

-8.58 49.91
-6.35 32,47

-5.75 12.50

"6.55 353.84

-8.58 338.82
ORBIT DETERMINATION ACCURACY

ST 14T,5 SR 47.? 33 113,8

CUT .9419 CR_ -,9312 _9l -.9195

LSA 191.6 NSA 18.3 8SA 1.2

ELI 134.2 EL2 15.4 ALF IT.D9
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH OATE MAR 13 |STt

NELIO¢ENTIIC ¢(_IC

RL 148.87 LAL ,DO

RP _07o1| LAP -1.|S

RC 56.568 6L -1S,$5

PLAklETQCENTRZE CONIC

C3 39.7?3 VHL 8.30T

LNCH AZHTH LNCH TIME

50.00 20 24 36

60.DO 22 D 27

?O.OO O 41 1

71,20 1 38 2

71,20 1 36 2

71.20 1 38 E

110,00 5 40 27

PLIGHT TIN_ 158.00

DI8TANCE 427.278

33,4?$ GAL -7o661_L 95,70 HCA 150,05 6HA

ARRIVAL DAVE AUk 19 1171

L_ 171,76 VL

LOP 321,66 VP 64,828 GAP iS,ST AZP 66,T9 TAL 323.75 TAP

GP 9,14 ZAL 145,08 ZAP 1_,69 ET5 155,09 ZAE 161,22 [TE

EARTH TO MAR|

119,64 ECC ,28748 INC 3.7032 Vl ZR.iTD

115.60 RCA 142.25 APO 257,03 V2 66,439

13t,39 ZA¢ 110,8S ETC 274,Sl LVI -2f,74

DLA "33,52 RAL 529,76 RAO 6650.6 VEL IE,635 PTH ?,48 VHP 8,174 DPA "12.40 RAP 301,16 [CO 1.6546

L-I T|NE IHJ LAT INJ LONG INJ RT ASC IflJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IHJ t LONG

6593,15 -12,02 70.44 198,25 136,55 21 7 50 1393.1 6,35 54,63

2336,62 -4,OD 55,06 205,84 130,14 22 39 25 1358.0 12.04 37.05

1875,91 6,23 26,65 214,94 125,66 1 12 I? 875,9 21.07 S,65

1701,32 13,59 16,69 216,35 120,94 2 6 24 701,3 25.09 354.35

1"791,32 13,59 1t,6g 216,55 120,94 2 6 24 701.3 25.09 351.$S

1701,32 13.59 16.69 218,35 120,94 2 6 24 701,3 25.09 354.35

6210.?? 6.25 295.67 214,91 123,26 ? 23 S8 5210,6 21.07 272,67

OIPPERENTIAL ¢¢RRECTION8

706-1,1976 TRA-2.1092 TC3 -,1022 BAU .1242

ROE -.4693 RRA -,3742 RE3 ,2101FAU *04968

FOE 1.0871 FRA 3.1564FE5"1.0815 86P 45?8

ODE 1.2938 ERA 2,1421 BC3 .2337 FSP 496

LAUNCH DATE MAR 13 1971

HELIOCENTRIC CECILE

RL 148.67 LAL .DO

RP 207.69 LAP -1,95

RC S6,856 _. -20,99

PLANETCK:EN?R|C CONIC

C3 38,720 VHL 8.223

LNCH AZMTH LNCH TIME

50.00 20 33 16

80,00 22 13 22

69.44 I 29 43

69.44 1 29 43

69°44 I 29 43

69.44 1 29 43

69.44 1"29 45

MID-COURSE EXECUTION ACCURACY

DOT 2548.2 8DR 658.9 863 329,2

RRT ,8266 RRF -,8740 RTP -.9024

668 2630./ R23 -,IOO2 RI3 -,9086

6G1 2605.0 862 562,5 THA 12.32

PLIGHT TIH[ 160,OO

DISTANCE 430,725

LOL I71,78 VL 33,395 GAL -7,71 AZL 95.85 HCA 151.31 8HA

LOP 323.13 VP 24.73| GAP 16.12 AZP 86.62 TAL 323.?8 TAP

GP 9.?6 ZAL 142.66 ZAP 157.55 ET6 154,88 ZAE 161,27 ETE

OLA -34.46 RAL 330,35 RAD 6650,2 VEL 12.594 PTH 7,43 VHP

L-I TIHE [NJ LAT INJ LONG [NJ RT A$C |NJ AZHTH

2582°72 -10,52 69,11 198,95 136.67

2296,18 -2.16 53.08 206.90 130,25

1727,14 14,17 19,07 218,75 121,74

1727,14 14,1? _9.07 218,75 121,74

1727.14 14.17 19.97 218.75 121,74

1727,14 14.17 19.07 218,75 121,74

1727,14 |4,|7 19,07 218.75 |21,74

DIFFERENTIAL CORRECTIONS

T0[-1,2118 TRA-2.0713 TC3 -,0965 BAU ,1276

ROE -,4691RRA -,4133 RE3 .2266 FAU ,OSi2O

POE 1,1466 PRA 3,2437 FC3-|,1449 68P 4650

DOE 1,3066 BRA 2,t122 8C3 .2465 rip 551

LAI_ICN DATE MAR 13 |671

HELIOCEHTR|C CONIC

RL 146,97 LAL ,DO

RP 207°0| LAP "1.$4

RC S?,ER5 _ -22,03

PLANETOCENTflIC CONIC

CS 3?,796 VHL 6.148

LNCN AZNTH LNCH T%N[

50,00 20 42 5!

60,00 82 28|7

47.8s I 22 0

S7,66 I 22 0

i?,66 I 22 0

eT,6S I R2 0

$7,66 t R2 0

HID-COURSE EXECUTION ACCURACY

8GT 2570,8 SGR 1'04,3 8G3 348.6

RRT .8491 RRP -°8962 RTP -,9056

3GB 2663,5 R23 -,2157 R13 -,9127

561 2640,8 862 362,2 THA 13.35

PLIGHT TIME 162.00

D|DYANCE 434,229

LOL 171,76 V_ 33,31l GAL -7,$7 AZL 94.00 HCA IS2,ST DMA

LOP 324,39 VP 24,636 GAP 13,69 AZP 86,45 TAL 323,62 TAP

GP t0,45 IAL |42,1D ZAP 156,35 [T6 154,61 ZAE 161,!9 ETE

DLA *35.46 RAL 530,99 RAD 0649.9 VEL 12.557 PTH 7,43 VHP

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2530,77 -8,93 67,73 199.83 156.93 2! 25 2

2249,67 ",12 50,27 608.24 130,39 23 3 47

fTSt,i9 14,74 21,41 219,26 122,61 ! $! 22

1751,99 14.76 21,41 219.26 122,61 1SI 12

1751,99 14,76 21,41 219,26 122,61 I St 12

173i,99 14,76 21.41 219,26 122,61 I Sl 12

1751,90 14,76 21,41 219,25 122.61 I St 12

DIVVER[NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TD[-t,IR?8 TRA-2,0305 TC3 -,ORIO iAU ,I3EO SST 6522.1 8DR 737,3 363 368,8

ROE ",49_l RRA ",43S5 RE3 ._2448 VAU ,D5277 RRY ,0682 gRF o,9126 RTP -,_?S

FOE 1,|11t PRA 3,3S51VC$-lttOiS SiP 4722 3GB 2?00.3 R23 ".2312 RI3 -.tits

6OE 1,3EE7 ERA E,0612 6C3 °6611VSP 365 Ski 26_9,8 8DE 364.I THA I4.SI

LAUHCN DATE MAR 13 1971 PLIGHT TIME 164,00

HELIOCENTRIC C_IIC DISTANCE 43T,?85

RL 148,iT LAL ,00 L_. 171,76 VL 33,240 GAL -?,44 A/L 94.17 HCA t53,04 iRA

RP lOS,R4 LAP -1.84 LOP 325,66 VP 24,551 LAP 13,26 kip 56,65 TAL 323.85 TAP

RC 17,67| &L -_3.22 GP 11,18 ZAL 141,64 ZAP I$S,IO ET$ |54,29 ZAE t6t.O0 ET[

PLANETO¢ENTRI¢ CONIC

¢3 37,001 VHL 8,083 OLA -36,$2 RAL 331.64 RAD 6649,E VEL 12.526 PTH T,4t VHP ?,$51 DPA -10.25

LNCH AZNTN LNCH TIME L-I TIME ]NJ LAY INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM

SO.OO RO 53 34 249T,01 -T,25 66,29 200,95 137.15 21 55 11 1497.0

GO.DO 22 45 SS 2167.60 2.18 48.37 209,94 130.25 23 22 32 1197.6

65,86 1 14S3 1776,05 15,35 23,73 219.90 123,56 1 44 29 776.1

65.86 I 14 53 1776,05 15.35 23.73 21go90 |2_,58 I 44 29 776.1

85,66 1 14 53 1776,05 15.35 23,73 219,90 123,56 I 44 29 776,1

65,86 I 14 5_ 1776,05 15,35 23,73 219.90 123,56 ! 44 29 776,1

65,86 1 14 53 1776.05 15,35 23,73 219,90 123.56 1 44 29 776,1

DIFfEReNTIAL C_R[CTION8 HID-COURSE EXECUTION ACCURACY

TOE-I,R420 TRA-I.9835 TC3 -,0812 BAU .13?0 3GT 2604.9 6GR 818,7 SG3 389,?

RD[ -,4976 RRA -.5024 RE3 ,2647 FAU ,05446 RRT ,6644 RRF -,9360 RTF -,g106

FOE 1.2821FRA 3,4630 FC3-1,2748 6DP 4747 8GB 2730.5 R23 -,2446 R13 -,9207

BDE 1,3388 BRA 2.0462 8C3 ,2769 PSP 599 861 2703.6 862 367.9 THA 15.83

_I_BIT DETERHINATION ACCURACY

8T 64.A 8R 23.1 SS SO.3

CRY ,9566 CR8 .8399 CDT .l?iO

LDA 64.0 HSA 12,7 861 1,0

ELI 68,1 EL2 6,4 ALF 19,07

ARRIVAL DATE AUG 20 lg71

EARTH TO MARS

198.03 ECC ,28116 INC 5,6468 VI 29.9?0

1]_o09 RCA 142.37 APO 253.74 V2 26.448

128,53 ZAC 111.44 ETC 274,60 LVI -22.41

7.958 DPA -11,74 RAP 303.31 ECC 1,6372

INJ T_NE PO C6T TEN INJ 2 LAT INJ 2 LONG

21 15 59 1562.? 7.87 53.34

22 51 38 1296,2 13,81 34.93

1 38 30 727,1 25,94 356.76

1 38 30 727,1 25,94 356.?6

I 58 30 727.1 25.94 356,76

1 58 30 727.1 23.94 336,76

! 38 30 727,! 25,94 396.?6

ORBZT DETERMINATION ACCURACY

8T 65,7 8R 63,6 88 5R,I

CRT ,966? CR6 ,8?69 C6T ,9T00

LSA 66,2 N6A !2,? i6A .9

EL! 61.6 ELE 5,? ALV IR,26

ARRIVAL DAVE AUG ER 1971

'EARTH TO HAR6

196,50 ECC .EY516 INC 4,0026 Vt 2R,670

11D.36 RCA 142.49 APO 250.6? V2 28.437

123,T1 _AC t!2o09 ETC 674,66 LVl -23,13

?.TSO DPA "11.03 RAP 303.41 ECC !o6120

PO ¢$T TIM INJ 2 LAT INJ 2 LONG

1530o8 9,45 31,97

1230o0 IS.73 32,56

752°0 28.61 359./5

?$2,0 26.81 359,15

752,0 28.81 3Sg,lS

752°0 _8,81 339,!S

?52*0 26.8! 339.13

ORDIT DETERNINATIOH ACCURACY

ST 67,0 3R 24,2 31 |4.0

CRY o6762 CNI o813| ElY ,19t0

LIA 85.5 MIA 12,? IIA ,I

CLI 71,1 EL2 l.O ALF lt.14

ARRIVAL OATE AUG 14 1971

EARTH TO MARS

|95.20 ECC .26R47 INC 4,!723 V! ER,270

!17,69 RCA |42.66 APO 24?.80 V2 26,411

122,97 ZAC !12.81 [7C 274,76 LV! -23,e0

RAP $03,45 (CC 1.6089

|NJ 2 LAT INJ 2 LONG

11,13 55,5!

17,90 29.31

27,?2 1,34

27.72 1,54

27.72 !,54

27,?2 !,54

27.72 1,$4

ORBIT DETERMINATION ACCURACY

6T 68.1 8R 25,1 $8 56.0

CRT ,9641 CR8 .g093 CST .9680

L$A 90.8 N$A 12.8 88A ,9

ELI 72.5 EL2 4,2 ALP lg.97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH DATE MAR 13 19T1

HELIOCENTRIC CONIC

RL t4S,GT L&L ,00

RP 209.97 LAP *1,93

RC 58.R03 64. "24,S1

PLAMETOCENTN1C CON|C

C3 39,344 VHL G*029

LNCH AZMTH LNCH TINS

SO.O0 21 $ 39

S0.00 23 ? 38

• 4.Ot 1 9 20

44,01 I 9 20

94,01 I 9 20

64.01 1 9 20

S4.Ol 1 9 20

FLIGHT TIN[ t69,00 AmRIYAL DATE AUS El 19YI

DISTANCE 441.392

LOL tTtoT9 VL 99o190 GAL "T.Dt AZL 94,96 NCA 13§ot0 IMA

LOP 929°99 VP 24,498 GAP 14,84 AZP 26.05 TAL 325.99 TAP

9P 12.00 ZAL 141,03 ZAP 153,79 ET$ 153.90 ZA[ 190,66 ETE

(ARTN TO NARS

tt3,DE ECC .29409 [NC 4.3582 Vt R9.S?O

IIR.99 RCA |42.71 APO 241.19 V2 29.473

120.39 ZAC t13.62 ETC 274.84 LVI -24.73

DLA -37,99 RAL 93E,44 RAD 9649.4 VEL 12.499 PTH 7.39 VHP

L-ITIME IN/ LAT IN/ LONG |NJ RT A$C IN/ AZNTH |NJ TIME

2461.07 -5.45 64.77 202.30 137.34 21 49 39

2135.96 4.90 45.40 - 212.16 130.05 23 43 14

tT99.63 19.95 eS.O? _20.69 124.56 1 99 20

1799.63 15.95 26,0? 220.69 124.58 I 39 20

I799.63 15.95 26.07 220.69 124.58 1 38 20

1799.93 15.95 26.07 220.69 124.50 t 98 20

I799.69 15.95 26.0? 220.69 124.58 1 38 20

DIPFER£NTIAL CCRRECT]CN8

T02-1.2672 TRA-1.9401TC9 -.O?Si BAU .1439

RDE -.5085 RRA -,55_) RC9 ,2853 FAU .059|3

POE 1.3620 FRA 9.57tt FC3-1,3376 2SP 425T

BDE 1.3654 BRA 2,0/?4 BC9 .2962 F$P 63?

LAUNCH DATE MAR 13 lg?t

HID-COURSE EXECUTION ACCURACY

8GT 2S24.0 8GR 890.3 $93 411.3

RRT ,8969 RRF -,9501 RTF -.9121

9G8 ETTO.9 R23 -.2595 R13 -.9240

SO1 2745.2 992 3?6.2 THA 17.26

FLIGHT TI_E 168.00

DISTANCE 445.036

LCI.. 171.?$ VL 33,116 GAL -?,19 AZL 94.56 HCA IS6,96 SNA

LOP 328.19 VP 24.388 GAP 14.42 AZP 85.82 TAL 323,94 TAP

GP t2.92 ZAL 140.34 ZAP 152,41 ET9 153,46 ZAE 160.18 ETE

?.361DPA "9.4| RAP 303.45 (CC 1.$961

PO CST TIN INJ 2 LAT IN/ 2 LONG

146|./ 12.90 48.94

1t3§.7 20.39 29.47

?99.6 29.66 3.gS

T99.9 28.69 3.96

799.6 28.66 3.96

799.9 28.66 3.99

799.6 29.69 3.96

HELIOCENTRIC CONIC

RL 148.67 LAL ,00

RP 206,82 LAP -1.83

RC 56.607 r,L -29.99

PLANETOCENTRIC _ONIC

C3 3S.928 VHL 5.986

LNCH AZMTH LNCH TIME

SO.D0 21 19 29

60,D0 23 99 43

62.12 1 2 20

62.12 1 2 20

62,12 1 E 20

62.12 1 £ 20

S2.12 1 2 20

ORBIT DETERMINATION ACCURACY

ST 69.6 SR 26.1 13 $3.1

CRT .9907 ¢RS .9244 CST .9999

LSA 93.5 N$A /2.9 39A .S

ELI 74.3 EL2 3.3 ALF 20.45

ARRIVAL DATE AUG 29 lg?l

EARTH TO MARS

192.?2 ECC .25897 INC 4.5627 Vl 29.9?0

120.30 RCA 142.8/ APO 242.63 V2 26.4?8

t17.97 ZAC 114.51 ETC 274.91 LVI -25.63

DLA -38.89 RAL 393.2? RAD 6649.2 VEL 12.479 PTH ?.3? VHP

L-I TIM_ INJ LAT IN/ LONG INJ RT A$C INJ AZNTN INJ TIME

2422.36 -3.S1 63.14 203.97 137.48 21 59 47

2055.51 8.40 41.52 215.23 129.56 24 |0 59

1823.05 16.54 29.43 221,65 125.71 1 32 43

1929.03 16.54 28.45 221.65 129.71 1 32 43

1829.05 16.54 28.43 221.65 125.71 1 92 49

1823.05 16.54 26.49 221.65 I25.71 I 92 49

1823,05 16.54 29,49 221.65 129.71 I 32 43

DIFFERENTIAL C01RECTI_

TOE-1.2903 TRA-l,8889 TC3 -.D712 |AU .15|8

ROE ".323? RRA -.60?2 RC3 .308? FAU ,DST9?

FDE 1.4481 FRA 3,6794 FC3-1.4009 lip 4911

BOE 1.3929 BRA 1,9937 BC9 .9168 FSP 9?4

LAUNCH 047E HAR 13 19?1

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACcuRACY

8GT 2$31.T 8OR 972,3 $63 _$3.8

RRT .9079 RRF -.9616 RTF -.9140

8GB 2905,6 R23 -.E?O? RI3 ",22?9

891 _7?8.? 8G2 38?,E THA t8,91

FLIGHT rlN[ 170,00

DISTANCE 446.T25

?.181 OPA -8.49 RAP 303.40 ECC 1.5696

PO CST TIM IN/ 2 LAT INJ 2 LONG

1422.4 /4.80 47.21

1055,5 23.49 21.96

$29.0 29.69 6.49

823.0 29.83 9.43

823.0 _9.93 9.43

825.0 _.69 6.43

$23.0 _9.63 9.43

M||T DET(RMINATI_ ACCURACY

IT 70.9 8R 2T.S IS 90.2

CRT .9954 CR9 .9301 CST .9659

LSA 99.1 NSA 13.1 89A .8

ELI 75.0 EL2 2.5 ALF 21.10

ARRIVAL DATE AUG 30 1871

EARTH TO MAR3

NL 148.6? LAL ,OO

RP 209.?? LAP "1.RE

RC 59.495 GL "27*39

pLANETOCENTR|C CONIC

C3 39.466 VHL 3.959

LNCN AZNTH LNCH TINE

SO.O0 21 35 23

60.00 0 39 34

80./S 0 39 53

SO,IS 0 SS 53

80,13 0 39 93

80.15 0 S9 53

40.1S 0 54 53

D|FFERENT|AL CCRRECTION9

TOE-1.3141TRA-/,R283 TC3 *.0599 IAU .1909

RDE ",9449 RRA ",9S9E IC3 ,934D 8AU ,0|915

FOE 1.5453 FRA 3.?193 FC3"|,4105 lip 4520

IOE 1.4226 IRA 1,8469 1¢3 .3353 PIP ?I|

L_4. 171.76 VL 35.055 GAL -?.07 AZL 94.79 NCA !57.93 8NA

LOP 329.49 YP 24.31| GAP |4.02 AZP 69.|? TAL 323.98 TAP

GP 19.94 ZAL 139.56 ZAP |50.94 ET9 132.99 ZAE 159.54 EYE

191.61 ECC .25419 INC 4.7890 Vl 88.970

12|.91 RCA 142.9| APO 240.30 V2 26.46S

|15.?? ZAC 113.52 ETC 2?4.98 LV1 -29.92

DLA -40.20 RAL 334.20 RAD 9049.! VEL 12.464 PTH 7.39 VHP ?.01t DPA -?.47 RAP 303.29 [C¢ 1.5837

L'| TIN[ IN/ LAT |NJ LONG IN/ RT ARC IN/ AZHTN |NJ TIME PO CIT TIM IN/ 2 LAT |NJ R LONG

2390.09 -l.9R 91.37 206.02 13?.56 22 15 3 1390.0 19.85 49.29

1909.60 14.98 93,92 221.01 12?.90 1 S 19 903,S 28,92 82,?6

1449.49 IT.IS 30.85 222,80 126.54 | E? 40 846.5 30.64 8.99

/i4R.48 /?.12 30.85 222,80 126.94 I 2? 40 649.5 30.94 8.99

1849.49 17,12 30.55 _22.80 126,94 1 E? 40 949.3 39.94 S.g8

1449.4R |?.It 30.55 _RE.$O 126.94 | 2T 40 649,5 30.64 S.gS

1949.48 I?.12 30.85 2_2.00 !_5.94 I 2T 40 846.5 30.64 S.99

N|D-COURSE EXECUTION ACCURACY OR|IT DETERM| NATION ACCURACY

lOT |429,2 8C*q 1095.4 393 455.4 ST T2.0 $R 29,1 39 S_.4

RRT *9159 RRF "*1706 RTF ",_,62 CRY .9984 CNI .gSO4 Cl! ,tESl

8G8 2137.2 R23 -.|173 RI3 -.9320 LIA 98.| NIA 13.3 894 .?

89| 2508.8 892 400.8 TNA 20.52 EL! T?.? 2L2 /.SAL8 21.08

LAUNCH DATE MAR 13 1571 rLIGNT TIN| 172,00 ARRIVAL DATE REP I 15?1

HELIOCENTRIC CONIC

RL 148.87 LAL ,DO

RF |06,T4 LAP *1.91

R¢ 60.193 9L -E8.9l

PLAHETOCEHTR2C CONIC

C3 39.2?9 V_L $.939

LNCH AZNTH LNCH TIME

|0.00 It 34 17

58.12 0 52 9

39.12 0 38 3

99,82 0 58 5

58,12 0 52 5

S8.1E 0 St 5

96.12 O 52 5

DIFFERENTIAL CCRRECTION8

T02-1.353S TRA-l,??39 TC9 ",0609 |AU ,IT20

ROE -.5?59 MflA -,7320 RC3 .359? FAU .06153

POE 1.6590 FRA 3,8595 FC3-1.5100 BSP 5065

902 1.4?0? 9MA 1.9208 8C9 .394R FSP 732

O|8TANC[ 45|,45| EARTH TO NAR8

LOL tT2.?6 VL 98,900 $AL -|,IS AZL 95.04 NCA |58.02 8NA 100.57 ECC .|495| INC 5.0412 V| 20.070

LOP $30,T3 YP 24.231 GAP 19,12 AZP 85.$0 TAL $_4,03 TAP 222.92 RCA 243.02 APO E39,12 v2 2S.489

GP IS.O? ZAL 13R.$$ ZAP 149,3| IT8 252,41ZAE |58.T4 ETE 113,81ZA¢ 116,93 ETC 2TS,OS LVl -2?.TO

OLA -41.60 RAL 933.|5 RAD 0949,0 V[L 12.457 PTH ?.95 VHF 9,853 DPA -8.34 RA_ 309,10 ECC 1.3809

L-| TIN| IN/ LAT |NJ LONG |NJ RT A$C IN/ AZNTH IN/ TINS PO CST TIN IN/ 2 LAT IN/ 2 LONG

2932.02 .R9 |9.40 209.59 29T,57 22 _3 9 1332.2 29./2 43.09

18?0.14 17.99 99,94 224.18 129.29 I _3 15 9?0./ 31.96 11.66

1870.14 t?.99 33.94 224.19 128.29 I 23 13 8?0.1 31.66 /I.66

1670,84 17,99 33,34 2_4.19 829,29 t 23 15 970,1 31.SS 11,SS

t9?0.14 17.99 39,34 224.18 128,2g 1 E3 /S 070.1 31.S9 1/.S6

18?0.14 17.99 39.34 2E4.t8 IZ8,2g I E3 15 970.1 3/.96 /1.66

1879.14 1?,69 $3.34 224.19 128.29 1 29 15 970.1 31.69 11.66

N|D-COUR$E EXECUT2ON ACCURACY Ot_BIT DETERMINATION ACCURACY

9ST 2958.0 $GR 11?S.8 $63 4??.? 9T 73.S SR 31.2 39 64.8

RRT .9219 RRF -.9??9 RTF -.9163 CRT .gg9T CR6 .9614 CST .9644

898 2598.1 R23 -.2856 R/3 -.936/ LSA 102.1 N9A 13.5 S9A .7

891 25§?,1 SG2 422,2 THA 22.85 ELI 80.1 EL2 .7 ALP 22.89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR $3 $S?| PLIGHT Till[ tYA.00 ARRIVAL DATE SE@ 3 1971

HELIOCENTRIC CONIC

RL 149.17 LAL ,00

RP tOl.?$ LAP -ltlO

RC 41,050 SL *30,73

PLANtTOCENTRIC ¢ON1¢

¢3 35,878 VHL 5,140

LI_M AZMTH LNCH TIH[

10.00 2E IT It

SS.DD O 4? |8

S5.99 O 4T $8

95.99 0 4? $8

55.99 0 4T 58

98.99 0 47 51

95.99 0 4? S8

DIPFERENTIAL CCRR[CT$ON8

TDE'$.3tA? TRA-I,T$O6 TC3 -.0539 BAU ,1850

RDE -.9110 RRA -.1028 RC3 .3804 FAU .06339

FOE 1.7049 FRA 3.9323 PC3-1.$955 DSP 5133

DDE 1.92£8 DRA $.8894 8C3 .3922 FSP 789

DISTANCE 451,214

LOL 171.7l VL 32.144 GAL -S.83 AZL 25.32 HCA ll0.|l |HA

LOP 532,00 VP 24,168 GAP 13.23 AZP 14.89 TAL 324.0T TAP

GP 19,35 ZAL 137.40 ZAP 14?.74 IT8 I$1.?R ZA[ t5P.?2 EYE

EARTH TO MARl

189,80 [CC ,2452! ]NC $.3240 ¥1 21,R?O

124,E$ RCA 143.10 APO 239.09 V2 89,492

II2,tO ZAC flY,RE ETC 2TI.I2 LVI o21,80

OLA -43,11 RAL 356.44 RAO 4649.0 ¥[L 12.45T PTH

L'I TIME INJ LAT

LI2?I,2T 3,73

1894.27 18,23

1894.27 10.23

1894.27 $3.23

1694,27 16,23

$894.27 18,23

$994.27 t8,23

P.3| VMP I, TOD DPA "|.08 RAP $02.19 ECC 1.5801

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CeT TIN INJ 2 LAT INJ t LONG

57.12 21t,80 IST.4T 22 S5 |R $278,3 21.69 40.47

35.92 225,85 |29,78 1 _9 33 894.3 32.70 14.47

35.92 225.83 129,78 Itg 33 894.3 32.?0 14.47

35.92 225,83 129,78 ! 19 33 894,3 32,T0 $4,47

35.92 225,83 129.78 ! 1g 33 594.3 32.70 14,47

35.92 225,83 129.78 I 19 33 894.3 32.T0 14.47

35.92 225,83 $29.78 I 19 33 894.3 32.79 14.47

M|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2630.3 3GR 1300.2 $G3 490.Z 8T 75.2 IR 33.? SS S7.3

RRT .9257 RRF -.9834 RTF 0.9J73 CRT .9995 CRS .9?05 CST .9939

8GB 2034.$ 823 ".2875 Rt3 -.9406 LSA 105.5 NBA 13.8 SSA .8 +

SGI 2900.0 $G2 446.2 THA 25,23 EL$ 82.4 EL2 1.0 ALF 24.10

LAUNCH DATE MAR 1.3 i971 YLIGHT TIME ITS.00 ARRIVAL DATE SIP 5 tOPt

HELIOCENTRIC CONIC

RL $48.4? LAL ,00

R@ 206.69 LAP "1.80

RC 81.933 _. -32.62

PI.ANETOCENTRIC CONIC

C3 $5.507 VHL 5.959

LNCH AZNTH LNCH TIHE

50.00 22 47 5

$3.79 D 44 42

53.?S 0 44 42

$3.76 0 44 42

53.7S O 44 42

SA.?S 0 44 42

53.?$ 0 44 42

DIFFER[NTIAL CORRECTIONS

TD[-1.4410 TR4"$.6399 TC3 ".0403 DAM .2OOl

ROE -.6584 RRA -.8803 RE3 ,4189 PAU ,06519

FOE 1.930S FRA 3.9864 FC3-|.5892 SiP 5257

SOD 1.5885 BRA 1.58t2 BC3 .4216 FSP 824

DISTANCE 4SD,OOS

L(X, |?I.?S VL 32.093 GAL -6.74 AZL 95.64 HCA 161.42 8HA

LOP 333.27 VP 24°101 GAP 12.85 AZP 84.65 TAL 324.12 TAP

GP $7.79 ZAL $36.5T ZAP 145.9T ITS 151.11 ZAE 156.58 (TE

£ARTN TO MARS

188.69 [CC .24|11 INC 5.5436 Vl 29.9T0

129,54 RCA 143.19 APO 234.18 V2 26.495

110.64 ZAC 119.35 ETC 275.19 LVI -30.22

OLA "44.74 RAL 337,65 RAD 6649.1 VEL 12.460 PTH 7.36 VHP 8,577 DPA -3.69 RAP 302.51 ECC $.5844

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2211.23 7.08 54.29 216,21 lAY.ST 23 23 57 1251.2 24.79 37.10

1910.08 18.72 38,61 22T,80 131.41 I 16 41 919.1 33.76 17.45

1919.08 18.72 38.61 227.80 131.41 I 16 41 919.1 33.76 17.45

1919.08 18.72 38.61 227.80 131.41 1 16 41 919.1 33.76 17.45

$919o08 18.72 38.61 227,80 135.45 I IS 41 919.'1 33,76 17.45

1910.08 t8.?2 38,61 227,80 131.41 I 16 41 919.1 33.75 $7.45

$919.08 $8.72 38.65 227.80 131.41 I 16 41 g$g.| 33.76 $7.45

MID-COURSE EXECUTION ACCURACY , ORDIT DETERNINATION ACCURACY

SGT 2617.5 3DR 1443.0 SG3 $$D.5 ST ?6.9 SR 36.8 8S 7D.D

RRT .9285 RRF -.9576 RTF -.9177 CRY .9080 CR3 .9781 CIT .963?

SOB 2988.9 823 ".2858 R13 ".9454 LSA I09.4 NSA 14.1 8SA .5

801 2950.9 8G2 475.2 THA 27.89 ELI 55.2 EL2 2.1 ALF 29,54

LAUNCH DATE NAR 13 $971 FLIGHT TIME 178.00 ARRIVAL DATE SEP ? 19Y!

HELIOCENTRIC CONIC

RL 148,87 LAL .00

RP 206.68 LAP -1.79

RC 82.S79 GL -34,59

PLANETOCENTRIC CONIC

C3 36.007 VHL 8.001

LN(H AZHTH LNCH TIME

50.00 23 31 0

51.42 0 42 23

51.42 0 42 23

91.42 D 42 23

51.42 D dt |3

51.42 0 42 23

|1.42 O 42 |3

DIFFERENT |AL C_NRECTIONS

YOE-l.4985 TRA-$.5109 TC3 ",04|4 BAU .25?9

ROE -.7404 RRA -.5849 R¢I ,4508 FAU *05583

PO[ 2,$011 FRA 4.9158 PC3-1,8089 lip 5303

10[ I.SYt4 IRA 1,8351 IC3 ,45EY FIP IS?

DISTANCE 4539832

LOL ITI.TS VL 32.945 GAL "6.64 AZL 96.01 HCA 162.69 8HA

LOP 334.54 VP _4.036 GAP 12.48 AZP 84.26 TAL 324.17 TAP

GP 19.42 ZAL 135.31 ZAP 144.07 (T$ 110.35 ZAE 155.17 ET[

EARTH TO MARS

18T.84 EC¢ .23724 INC S.nO84 Vl 29.970

125.85 RCA 143.28 APO 232.40 V2 25.498

109.44 ZAC $20.98 (TC 2?5.26 LVl -31.89

OLA "45.45 RAL 339.45 RAD 6949.3 VEL 12.455 PTH 7.38 VHP 6.464 DPA "2.12 RAP 302.09 ECC 1.5926

L-I TINS INJ LAT INJ LONG 1NJ RT ASC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2114.73 11.57 50.14 222.66 136.42 24 S 15 1114.? 29.08 31.92

$544.Sl 19.$5 41.42 230,15 |33,22 $ |4 48 944.g 34.89 20,65

1544.95 19.15 41.42 250.15 133.22 I 14 48 944.9 34.80 29.63

$944.9! 15.|5 45.42 230.15 $33.22 ! |4 48 544.9 34,80 20.65

1944.9! 19.|5 41.42 239.15 133.22 1 14 48 944.9 34.80 20.65

1944.9| 19./5 41.42 230,15 133.22 1 14 48 944.9 34.80 20.65

$944.95 19.|5 45.42 230,15 133.22 I 14 48 044.9 34.60 20.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2S95.5 8GR ISO?,4 803 558.0 8T T8.6 8R 40,? 88 TA.S

RUT .5305 RRF -.1208 RTF -,_,T9 CAT ,9957 cn8 .8842 Cll .leD0

8;6 3052.9 823 ",2781RI3 -,3508 LIA llA.Y NIA 14.4 88A .|

8Gt 3010.4 iG2 107.1 THA 3D.9) ELI 88,4 EL2 3,3 ALF |?.38

LAUHCH OATE MAR 13 tt?l PLIGHT TIME I80,O0 ARRIVAL DATE lip 5 1571

HELIOCENTRIC CONIC DISTANCE 4i?.|8| EARTH TO HAR4

RL :48.67 LAL .90 LO(. 171.71 VL 32.719 GAL "$.$5 AZL 96.43 HCA 1|3.R$ |HA 157.09 ECC .23317 INC 8.4258 V$ 28.970

R@ 206.67 LAP -I,?T LOP 335,81VP |3,9?4 GAP 12.11AZP 83.82 TAL 324,22 TAP I28.17 RCA 143,35 APO 250,?4 V2 25.408

Re 63.688 GL -35.95 GP 21,25 ZAL 153.85 ZAP t42,D0 ST8 249.S0 ZA[ 113,52 [TE t09,47 ZAC 122.52 [?C 2f5,33 LVl -33.33

PLANETOCENTRIC ¢ON1¢

¢3 36.644 VHL S,01'0 DLA -45.35 RAL 34|.25 RAO 5649.S V[L IE.510 PTH 7.40 VHP S.ATI DPA -,59 RAP 301.55 ECC 1.5994

LNCH AZMTH LNCH TINS L-I TIME 1NJ LAT [NJ LONG INJ RT AAC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

48.86 0 41 $? 19T2,12 19.45 44.30 232.g5 $35,21 $ 14 9 g?2.$ 35.80 24,t$

48.68 0 41 $7 1072.12 $9.48 44,30 232.g5 $35,25 I 14 9 072,$ 35,80 24,11

48.96 0 45 $7 1972,$2 19.48 44.30 232,05 135,25 I 14 9 072.1 55,80 24,11

49.95 0 41 !? lg72.12 19,45 44.3g 232.g5 135.21 I 14 g g72,1 35.80 24,$t

48,96 O 45 l? 1972,12 $9.48 44.39 232.05 135,29 $ $4 9 072.$ 59.89 24,11

48.98 0 41 I? 1972.12 10.48 44.39 232.g5 135.21 $ 14 9 072.$ 55.80 24,11

48.96 0 45 17 1072.$2 10.48 44.3g 232.05 135.21 1 14 g g72,$ 39.80 24,11

DIFFERENTIAL CGRRECTIQNS MID-COURSE EXECUTION ACCURACY CADIT DETERNINATION ACCURACY

TOE-1.SS99 TRA-$.4843 TC3 -.0253 BAU .2399 SGT 2540.4 8DR 1?g2.g $G3 552.4 ST 80.0 SR 45.4 SS 79.8

RDE -.8354 RRA-$,0541RC5 ,4864 FAU .06858 RRT .9320 RRF -.9932 RTF -.0183 CRT .9930 CR3 .9889 CST .9646

FOE 2.2060 FRA 4,0026 PC3-1.6115 DSP 5303 SC_ 3115.8 R23 -.2662 Rt3 -.9570 L3A 11_L.3 HSA 14.? SSA .4

BDE $.?694 lIRA $.8042 DC3 .48?$ FSP 8?8 $G$ 3060.T SG2 53g.5 THA 34,45 EL$ 95.8 EL2 4,? ALP 29.49
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JPL TM 33-1OO EARTH--MARSTRAJECTORIES (VOL. 4, 1971)

LAUNC_ OATS MAR t] leT1 FL|SHT TIM( 1|_,00 ARRIVAL DATE 8(P IS leTS

HELIOCENTRIC C_tC

RL 14I,IT LAL ,DO

RP tD$*_I'LAP "|*?S

RC S4.eSR GL -39.46

PLANETOCENTRIC EON/C

C$ 30,lit VNL S.t?4

bNCH AENTM LNEN TIN[

46.37 O 41 4i

4R,3? 0 41 41

41,3Y O 41 46

41.3? O 41 41

46o$? O 41 4l

4G,3? 0 4t 4_

4D,37 O 41 4i

DIFFERENTIAL C.¢RRECTION8

TOE-I.S617 TRA-I.3OID TC3 -.0340 |AU .2642

ROE -.9718 RRA-I.IS5| RE3 .51?3 FAU .06951

FOE 2,S4DS FRA $.0561 FCI-t.STD8 UP IS08

DOE 1,9250 BRA 1.0004 0C3 ,5185 FDP 905

LOL tYI.Yt VL

LOP 33?.0! VP tS.OlS GAP It.YS AZP 83.31 TAL 3_4,2R TAP 129047 RCA 143,44 APO 229.10

GP E$,IS ZAL 13|,27 ZAP 119,?5 ITS 148,T8 [A[ IDI,99 [T[ t07,?3 ZA¢ 124.03 ETC E?|.40

DLA -50.40 RAL 343.93 RAD 3630.0 ¥EL tE.S?O PTM ?.44 VMP 6,304 OPA 1.63 RAP 3DE.RE ECC teSRT)

L'I TIME |NJ LAT |NJ LONG lNd RT ASC |NJ A[MTN INJ TIN[ PO C3T TIM INJ ELAT INJ 2 LONG

SODS.OR IS,6? 47o51 636,32 tiT,40 1 15 7 lOOt,I 36,73 R?,II

SOOt.D6 IO,e? 47,51 236.}_ 137,40 1 tS ? 1001,1 36.?3 2T,SD

SOOt.OR 10.67 4?,51 230.}t 157,40 I I6 7 tOOt.t 36,7} S?.SS

2001.06 19.G? 47,S1 _56.52 137.40 I 15 7 2001.1 36.?3 2?.IS

SOOt.OR 19,67 4T,51 236,32 137,40 $ IS 7 1001,1 3i,Y3 2?.SS

tOOt,OR tO°IT 4?.St 236.32 13?.40 t 15 7 1001,1 SD.T3 2f,tS

20Or.OR 19.67 4T,51 236,32 13?,40 1 15 7 |001.1 34.73 27.OD

MID'CQURSE EXECUTION ACCURACY ORBIT OET[RMINAT;ON ACCURACY

8GT 2634.4 3GR SOle.5 303 563.5 ST 82.8 8R 51.? SO T9.6

RRT ,0303 RRF -,9930 RTF ",9153 CRT .SSO4 CRS .9925 CST .9645

3_ 3236.2 R23 ".TIDY R13 ".061S LIA 125.1MSA 14.9 DIA .4

861 3182.4 8G2 SO?.7 THA 3T.g8 ELl 97.4 EL2 6.1ALF 31,80

OIS1&MC2 4?1.3tl EARTH TO MARS

36.707 GAL -6.46 AZL DR,RE HCA 165,21 8NA |RE.IS [CC .|30|3 INC 6.SIRS Vt ES,SYO

VE R6,494

LVI -IS,IF

LAUNCH DATE MAR 15 1971 FLIGHT TIH[ 184.00 ARRIVAL DATE 3[P 13 1g71

H[_IOCEHTRI¢ C(]_I¢

RL 148.67 LAb .DO

RP 206.70 LAP -1.75

R¢ 66°088 GL -46,|5

PLANETOC[NTR|C CONIC

C3 3g,ie4 VHL 6o326

LNCH AZNTH LNCN TIME

43,65 0 44 10

43.65 O 44 10

43,66 0 44 IS

45.6S Q 44 10

43.65 O 44 lO

4_.88 0 44 IS

43.6S O 44 IS

DIFFERENTIAL C(:RRECTI_Ul

TD(-I.TT39 TRA-t.ETI5 TC3 -o0339 _AU ,Eg4D

RD[-1.1599 RRA-|.T601 RE5 .5494 FAD ,OTOl$

FD£ 2.3281 FRA 5.8464 FC3-1.5198 BDP 5817

ODE Z.1194 ERA 1,7915 BE3 ,5503 FDP 917

D[STAI_C[ 475,461 EARTH TO HARI

LOt. 171.76 VL 56,712 6AL -6.38 AlL $7.50 MCA 166,4? 8MA 10S.62 ECC ,26687 INC ?,49YS VI _D,9?O

LOP 338,3S VP 23o050 GAP 11.40 AZP 82,71 TAt. 324.31 TAP t3O,?O RCA 143.51 APO 2ET,T3 VE ED.AS4

r,# 25.71 ZAL 130.44 ZAP 137._8 [T$ 147.93 ZA[ 149,34 ETE 107.81 [AC 12?.35 ETC 275,49 LVI -37.24

DLA -RE.ST RM. 346,R6 MAD 6350.6 VEL lt.642 PTM 7.49 V_ G.EDS SPA 3.Is RAP 300.13 EC¢ t.AKITT

L-I TRINE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CDT YIH |NJ 2 LAT |NJ E LONG

_03£,27 19,66 DO,DO 240.37 139,T9 I Ie 11 1032,3 3T.S3 31.93

6032,27 10.68 50.80 240.3T 139,79 I 18 11 1032.3 3T.53 31,93

6032.2? 19.60 S0.80 240.37 t39.79 I 18 11 1032.3 37,53 31.93

2036.67 19.68 50.00 240.37 139.Tg I tS tt 1032,3 37.53 31.93

[DIE,ST 19,68 50.80 240,37 139,Tg I 10 1t 1032,3 3T,S3 31.93

2036.27 19.88 50,80 240,37 139,79 I 18 11 1032,3 37.s3 31,93

2032,27 19,66 50.80 240.3? 139.?9 I 16 II 1032,3 3?,33 3Io93

MID-COURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

3GT 241e.3 s_ 2262.2 sG3 567.E ST 65.3 3R SS,Y SS 63.6

RRT .9290 RRF -,9962 RTF -,9136 CRT .9884 CRD ,9951 CST .9686

3GB 3303.0 R23 -,2377 R13 -,SEED LSA 132.7 MDA 15,t 33A .3

361 3303.3 3G2 630.6 THA 46.07 ELI 103.8 EL2 ?.S ALF 34.88

LAUNCH DATE MAR 13 1ST1 FLIGHT TIN_ 620.00 ARRIVAL OATE OCT t9 t6TI

HELIOCENTRIC CONIC D|OTANC[ 548.932 EARYH TO MARl

RL 148.DT LAL ,DO LOL 171.70 VL 32.306 GAL -5.?5 AlL 61,3| HCA 109.40 IRA ITl,t4 DEC ,19588 IN(: 0.43T1 VI E9.tYO

RP 208.41 LAP -1.38 LO_ I.OS VP 23.064 GAP D.I3 AlP 98.3? TAL 363.47 TAP IRE.l? RCA 143.88 APO 633.99 V2 El.[g4

RC 94.128 GL 48,96 GP -43.98 ZAL 126.06 lAP tO5.671[T3 tS4.TE ZA[ 130,_4 ETE 231.00 [AC 36,43 ETC 2TR.13 _Vi 3Q.T4

PLANETOCENTR|C CONIC

C5 39.S53 VHL S.283 DLA 32.97 RAL 3IO.IS RAD 6630.3 VEL 12.$23 PTH ?.40 VHP 5.510 DPA -65.90 RAP 311.0S ECC I.SIID

LNCN AZHTH LNCH TIME L'I TIN[ INJ LAT INJ LONG |NJ RT ARC INJ A[NTH INJ TIN[ PO CDT TIN INJ 2 LAT INJ 2 LONG

SO.0O 14 12 52 4000,51 "43,11 IT4,53 215.02 67,52 IS IS 35 3000,8 -4?,50 140,47

60.00 13 SO 2? 4039,34 "33,66 IT_,S9 200.62 S5,Tg 13 S 46 3030.3 -30.94 t43.SS

?O,DD 13 lO 37 4157,36 -20.92 175.36 202.9I 62,3T 14 27 55 3|57.4 -30,45 liD.OR

22.30 12 25 1 4322,32 -13.49 183.78 198.58 59.61 13 57 3 3322,3 -24,75 161.37

T2,50 12 25 1 4322.32 "13,43 133,78 lg8,SO 59,61 13 3T 3 5322,3 "24,?5 131,37

?2.50 12 25 1 4522.32 -13,45 183,?8 198.50 IS.St 13 37 3 3322,3 -24,75 lit,5?

lID,DO 18 18 4 3204.18 "20.$2 104.28 202.01 62.37 IS 11 20 2204.2 -30.45 TS.TS

DIFFERENTIAL CERRECTION5 MID-COURSE [X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ .0353 TlA -,263? TC3 ",4R27 |AU .5911 SET 871.4 5GR 5IS4,T $03 ?05.3 ST 29.3 5R tIS.I 15 5e.e

ROE 2.$7?4 RRA 4.098S RC3oI.02SS FAD *0835| RRT .I?RI RflF .lSRO RTF ._586 CRT .78S2 CR| ".}SIS ¢|l -*??ll

FDE 3.02?3 FRA 6,3359 FC3"1,8803 03P 8143 lib 5157.3 fl23 -,OIso RI3 .SOP! LSA 155.0 HIA le.t 58A .2

SDE 2.3545 DRA 4.tOT3 6C3 !.1293 FSP 1201 EEl I||T,1 352 RS?,I THA 88,24 EL! I3T.O [L2 IT,g ALF 00.17

LAUNCH DATE MAR t3 tS?L FLIGHT TINS 282.00 ARRIVAL OAT[ OCT El 1971

NELIOCENTRIC CONIC

RL 140.ST LAL .DO

RP 200.58 LAP -1.35

RC Sl,O2T GL 44,66

PLANETOCENTRIC CONIC

C3 34.260 VHL 5,855

LNCN AZNTH LNCN TIN[

SO.DO 14 46 36

_.00 14 41 21

TO.DO 14 39 4

DO.DO 14 31 40

04.56 13 5g 51

100.00 17 14 38

110,Q0 1S 50 30

DIFFERENTIAL CCRRECTION8

TDE .61D4 7RA -.1211 T¢3 -,570S 8AU .5|56

ROE 2,6600 RRA 3,8603 R¢3°I,O?DS FAD ,094?5

F1DE 4,1?10 FRA T.4383 FC3-2.3043 BIP 8338

DDE 2.3434 BRA 3.8630 De3 1.2133 FSP 1434

DISTANCE 553,06? EARTH TO RANI

LEL tYt,72 VL 11.211 6AL °1.7| A|L 82.04 HCA |90,R$ 8MA I?2.?R 2C¢ .$2385 IN¢ T,5537 Vl 19.970

LOP 2.31VP 13.026 GAP 5.53 AlP 5To23 TAL 323.35 TAP 154.01RCA 143.85 AFO 2|3.T0 V2 R6.274

GP -4L.3E [AL ItS.t3 ZAP 105.37 (T6 tI_,R6 ZA[ t3t.Ot ET[ 225,12 ZAC 61.11ETC 2TI,S? LYE 21,46

OLA 28.76 RAL 311,32 RAO 6648.3 V[L 12.41R PTH ?.52 VHP 5.123 SPA -$3.40 RAP 30R.68 ECC t.5635

L-| TIN[ |NJ LAT IMJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT |NJ 2 LONG

3864,65 -46,01 ISE.69 210,04 T6.25 15 46 5R 2864.2 -46.21 lET.S6

330Y,42 -3?,34 ISS,63 E06,$2 TI,EO 15 43 43 2367,4 -40.14 12g.05

3874.15 "DR.62 lIT.O? 203,$0 70.65 15 43 30 20T4,2 -33.93 129.60

389T,09 *19.72 151.00 109,80 RT,!l 1S 36 43 2807,t -27.42 |30°24

3930,$6 "IT.IS 159,38 106,S0 64.tD 15 6 30 3000,0 -22.$2 136.35

3371,S? -19.T2 116.3T 109,80 67,11 18 10 50 23T!,6 -2?,42 91,61

TIED.ST -28,63 35,g6 203,60 70,63 20 2? 11 IS21,C -33.$5 $8.52

MID-COURIE [XECUT|ON ACCURACY CRB|T DETERMINATION ACCURACY

SGT 911.5 $GR S005.5 $63 835,5 3T 30.3 DH 128.2 85 105.S

RRT .3424 RRF ,9090 RTF .3565 CRT .82ST CR$ -.9998 C3T -.8143

8GB 508T,8 R25 -,0065 R13 .g992 LIA 168,1 N3A 17._ S3A .3

661 3015.S $62 854.? THA 86.33 ELI 130,6 EL2 1_.? ALF ?8.?8

?1



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN OAT[ WAR IS 1971

HEL|OCEN?R] C C(_N] C

RL 848.67 LAL .00

RP 209,?8 LAP _1,33

R¢ 97.955 GL 40.83

PLAN[TOC[NTR|C CONIC

C3 30.900 VNL 5.532

LNCN AZNTH LNCN TIME

50.00 $5 8 20

80.00 15 13 28

70.00 IS 2S 34

80.00 13 50 22

90.00 18 48 50

100.00 18 33 14

110.00 20 25 0

FLIGHT TI_ 224,00

DISTANCE 59?.210

LOL 1?1o76 VL 32,287 GAL -S.?S AZL 83.54 HCA 191.88 8NA

LOP 3,55 VP 22,991 GAP 3.68 AZP 08.33 TAL 323.27 TAP

GP -38.81 ZAL 13|.00 ZAP t04,55 IT8 190,99 ZAE 13_.93 ET[

DLA 25.00 RAL 312.45 RAG 8647.2 V[L 12.269 PTN 7,21

L-I T|N[ |NJ LAT INJ LONG INJ RT ASC INJ AZNTH

3?51,35 "47,32 152,11 204.96 84,30

3732.30 -39.40 148,97 203.53 80.?2

3896.66 "32.03 144.34 20|,78 77,46

3618.82 "25.8T 130,73 200.07 74.?3

3430.01 -23,29 122.03 199.23 ?3.49

3093.29 -25.97 98,|0 200.9? 74.73

2743.48 -32.03 73.26 201.78 77.46

ARRIVAL OAT[ OCT 23 1971

EARTH TO NAR8

178.85 [CC .18472 INC 9.4839 v! 29.8?0

155.13 RCA 143.89 APO 213.44 V2 28.254

225.03 2AC 63.54 [TC 2?1.75 LV| 29,45

VHP 4.826 OPA -61.33 RAP 305.79 [CC |.5939

INJ T|NE PO CST TIN INJ 2 LAT /NJ 2 LONG

t8 5 31 2751.3 °44.00 117.59

18 15 41 2732;3 -38.89 117.92

16 _7 13 2696.7 -33,95 115.??

18 30 41 2618.8 -28.80 109.98

17 46 0 2430.0 -2?.95 95.99

19 24 4? 2093.3 -28.80 71.33

21 10 44 1743.5 -33.g5 44.89

DIFF[R[NTIAL CCRR[CTZON$ NIO-COUR3E EX[CUT|ON ACCURACY

TOE .6158 TRA .0302 TC3 -.6848 BAU .5308 8GT 991.0 3GR 4818.9 803 95?.5

RD_ 2.0164 RRA 3.84_ RC3-I.IQ14 FAU .10295 RRT .5024 RRF ,9990 RTF ,5149

FOE 4.3525 FRA 9.3935 FC3-2.9127 B�P 8315 SOB 4919.8 R23 .0037 R13 .9991

BOE 2.2083 8RA 3.84?9 9C3 1.2969 FSP 1652 8G1 4845.4 802 852,2 THA 83.91

LAUNCH DATE MAR 13 1971 FLIGHT TIN[ 226.00

H[LIOCENTNIC C¢_ilC DISTANCE 561.382

RL 148,67 LAL .00 LOL 1?1,?8 VL 32.2?8 GAL -8.78 AZL 84.28 HCA 193.09

RP 208.94 LAP -1.30 LOP 4.80 VP 22.956 GAP 5.44 AZP 95.59 TAL 323.15

RC 99.910 GL 37,36 GP "36.?4 ZAL 134.45 ZAP 103.47 [TS 189.20 ZAE 133.46

PLANETOCENTRIC CONIC

C3 27.985 VHL 5.290 OLA 21.04 RAL 313.44 RAD 6646.2 VEL 12.163 PTH 7.13

LNCH AZNTH LNCN T/N/ L-I TIN/ |NJ LAT ZNJ LONG INJ RT ASC INJ AZNTH

30.00 15 28 5 3858.29 "47.56 142,94 200.35 91.35

80.00 15 39 14 3821.3S -40.2! |39.65 200.20 88.99

70.00 15 59 58 3560.28 -33.58 i34.01 t99.51 63.38

80.00 16 38 37 3445,38 -28.50 124,47 198.68 80.69

90.00 17 42 54 3231.32 -26.45 108.35 198.28 79.62

100.00 $9 19 28 2919.83 -28.50 85.84 198.68 80.69

110.00 20 59 24 2607.10 -33.58 62.93 199.51 83.38

DIFFERENTIAL CCRRECTION8 N/O-COURSE EXECUTION ACCURACY

Y0£ .6268 TRA .1967 TC3 -.8030 BAU .5161 8GT 1111.2 SGR 4833.9 SG3 1069.8

RD£ 1.9214 RRA 3.4514 RC3-1.1216 FAU .J1080 RRT ,6347 RRF .9988 RTF ,6444

FDE 4.9086 FRA 9.2553 FC3-3.4276 BSP 8017 3GB 4785,3 R23 .fl|50 R13 ,9988

BOE 2.9282 ERA 3,4370 8C3 1,3704 F8P 1847 301 4689.1 802 848.8 THA 81,05

LAUNCH DATE NAR 13 1971 FLIGHT TIN_ 228°00

fl¢LZOCENTRZC CONIC DISTANCE 585,5/9

RL 148.67 LAL .90 L04. 171.?8 VL 32.272 GAL -5.?? AZL 84.8? HCA 194.33

RP 209.14 LAP -1,27 LOP 8.04 YP 22.920 GAP 5.20 AZP 94.97 TAL 323.02

RC 101.892 GL 34.24 GP -34.?8 ZAL 136.80 2AP 102.17 ET8 187.52 ZAE 133.82

PLANETOCENT�/C CON/C

C3 26.0T1VNL 5.106 DLA 19.84 RAL 314.36 RAO 6645.4 V£L 12.084 PTH ?.08

LNCN AZNTH LNCH T/ME L-| TIN/ INJ LAT INJ LONG /NJ RT ASC INJ AZNTH

50.00 15 42 54 35?5.23 -47. I4 135.15 /96.45 97.35

90.00 16 0 41 3528.05 -40.24 131.72 197.26 92.37

7p,DD 18 27 29 3449.J5 -34o12 125.39 187.32 88.45

80.00 17 11 10 3312.26 -29.5? 114.74 197.04 85,70

90.00 18 21 /6 3005.96 -27.51 97.94 198.86 84.88

t00.00 19 54 1 2786.74 -29.57 76.10 197.04 85.70

110.00 21 26 56 2495.97 -34.12 54.50 197.32 88,45

DIFfERENT/AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6478 TRA .$728 TC3 -.9209 8AU .5885 SGT 1287.? _GR 4458.3 303 I1?3.5

ROE 1.5589 RR4 3,2762 RC3"1.1243 F4U .11752 RR? .7345 RRF .9887 RTF *:,21

FOE 4,637S FRAtO°0448 F¢3-3.9024 BSP ??93 _08 4635.2 R23 ,0275 R15 09984

SUE 1.7901 8RA 3,297) 8C3 1.4535 FSP |038 8;1 4558.2 302 |41.3 ?HA ??.78

LAUNCN OAT[ MAR t3 157! FLIGHT TIN[ 250.00

HELIOCENTRIC CONIC DISTANCE 589.682

RL 148.87 LAL ,OO LOL !71,78 VL 32.288 GAL "5,?8 AZL 85.5? NCA 195,58 8NA

RP 209,34 LAP -I.24 LOP ?.27 VP 22,894 GAP 4.98 AZP 94.48 TAL 322.8? TAP

RC 103.900 GL 3|.43 GP -32.99 ZAL 138.49 2AP 100.?| ET3 |85.96 ZAE |33.48 (TE

PLANETOCENTRIC CONIC

C3 24.843 VNL 4.964 OLA 15.84 RAL 315.22 RAD 6644.8 VEL 12.028 PTN ?.02

LNCH AZNTH LNCH TIN/ L-I TIN/ INJ LAT INJ LONG INJ RT ASC INJ AZNTH

50.00 15 S? 37 3305,41 "46.33 128.61 193.2g 102.31

00.00 18 19 2 3448.3? -39.80 124.99 194.80 96.92

?0.00 18 50 20 3355.88 -34.00 118,1! 195.41 92.75

80.00 17 39 Z 3203.86 -29.86 /06.68 195.52 89.92

90.00 18 Sl 35 2969.51 "26.26 89.46 195.51 88.88

100.00 20 21 54 2678.13 -29.86 88.05 195.52 89,92

110.00 21 49 54 2402.70 "34.06 47.03 I95.41 g2,75

DIFFERENT IAL CORRtCTION8 MID-COURSE EXECUTION ACCURACY

TOE .8?45 TRA .553/ TC3-1.0409 8AU .502? 8GT 1454.3 SGR 4288.2 8G3 1267.6

ROE 1.5448 RRA 3.1t52 RC3-1.1159 FAU .12347 RRT .8043 RRF .9884 RTF ,8102

FOE 4.7449 FRAIO.?SET FC3-4.33?5 88P 7598 8G0 4528.1 R23 .0408 R13 .9977

8DE 1.6855 8RA 3,1639 BC3 1.52G0 FSP 2210 8G1 4450.8 SG2 832.6 THA 74.1?

ORBIT OETERNINATION ACCURACY

ST 31.9 3R 121.7 CS 111.7

CR? .886/ CR5 -.9996 CST -.832D

L$A 167.5 NSA 16.2 88A .3

[11 124.9 [12 15.6 ALF 77.00

ARRIVAL OAT( OCT 25 1971

EARTH TO MARS

3NA 178.53 ECC .19428 I_C 5.7389 Vl 29.9?0

TAP 156.25 RCA 143.84 APO 213.21 V2 28.232

[T[ 221.84 ZAC 65.73 ETC 271.57 LVI 24.70

VHP 4.594 OPA -59.40 RAP 303.51 [CC 1.4609

INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

18 2? 3 2656.3 -41.46 109.88

16 39 35 2621.3 -37,01 109.00

16 59 18 2560.3 -32,81 108.30

17 34 2 2445,4 -29.50 97.09

18 86 46 2231.3 -28.18 81.47

20 8 8 1919.8 -29.50 58.46

21 42 51 1607,1 -32,81 34,22

ORBIT O_TERNTNAT|ON ACCURACY

87 34.1 3R 115.8 88 116.3

CRT .9012 CR9 -,9993 CST °.8850

LSA 166.8 NSA 15.4 $9A .4

ELI 119.? EL2 14.5 ALF 74,89

ARRZVAL OAT[ OCT 2? 1971

[ARTH TO MAR3

8NA 1?8.42 ECC .193g4 |NC 0.1337 Vl 89.970

TAP 157.34 RCA 143.82 4PO 213.02 V2 26.209

ETE 218.66 ZAC 67.?2 [TC 271.35 LV/ 23.17

VHP 4.408 OPA "57.68 RAP 301.40 ECC 1,4291

INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

IG 42 33 25?5.2 -38.88 I03.83

16 59 29 2528.1 -34.90 101.98

17 24 59 2449.2 -31.19 9?.05

18 6 22 2312.3 -28.35 87.38

19 12 42 2088.0 -27.24 70.95

20 40 20 1786.7 -_8,55 48.?5

22 8 32 1498.0 "31.19 25.96

ORBIT DETERMINATION ACCURACY

3T 37.0 5R 110.3 5b 129.1

CRY .9300 CR5 ",9880 CSY -,_]26

LSA 166.5 MSA 14.8 88A .S

[11 IIS,S [12 13,0 ALF ?2,45

ARRIVAL OAT[ OCT 25 t971

(ARTN TO MARS

178.52 [CC ,lg369 INC 4.8255 Vl 29.9?0

158,43 RCA 145.78 APO 212,86 V2 e$.186

215.54 ZAC 69.53 _TC 271.13 LV! 21.82

VHP 4,253 OPA -56,08 RAP 299.42 ECC 1.4058

INJ TIM_ PO CST TIN INJ 2 LAT INJ 2 LONG

16 56 2 2505.4 -38.39 99.00

I? 16 31 2448.4 "32.?6 95.32

17 46 24 2355.9 "29.3g 90*38

18 32 28 22D3,? "26.95 79.66

19 41 4 IGG9.5 -25.87 62.?0

21 6 32 1678.1 -26.85 41.03

22 29 5? 1402.7 -29.3g 29.30

ORBIT D_TERNINATION AccuRACY

ST 40.2 8R 105.3 $5 123.3

CRT .g518 CRS -.g985 CST -.g340

LIA 160._ MSA 13.8 S$A .5

ELI 112.1 _12 11.8 ALF 69.81

?2



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUM¢M OAYE MAR 13 1971

M[LIO¢ENTR|¢ CONIC

RL 149,1? Llt. .00

Rff 209,5S LAP "l.Rt

RC 10S.938 6L 29.69

PLAMEYQC[NTR|¢ C_qlC

C3 83.S66 VHL 4,8|5

LNCH AZNTH LN_H TIN|

SO.UO lS tO 38

lO,OO 16 3| S

?O.OO 17 tO 9

60.00 16 I 88

gO,OO 19 16 47

IOg,OO 20 4S _0

110.00 .2_ g 36

FLIINT TItlE [3[,OO ARRIVAL OAT[ OCT It llYI

DI3TIK[ 37),I19 [ARYN TO MA6I

LGI. l?l,?l VL 3t,[I0 GAL -|,CO AIL IS.if NCA 196,79 6MA I79.84 ECC ,13311 INC 4,1909 VI 2l.l?O

LOP 8,11 VP !1.949 IAP 4, 73 AlP 94,01 TAt. 311,?1 YAP Ill. SO lCl 143. T$ APO 211.73 Vl 21,111

GP -31.36 ZAL 140.19 ZIP IH).II ITS 184.51ZA[ 133.06 [TE Ill,S3 2AC TI.Ig [TC lYO,RO LVi 20.83

DLA IS.It RAL 311.0t IAD $144,4 VEL I|,93l PTH 6,08 YNP 4.II! DPA -14,63 RAP tg?,S4 [CC 1.3678

L-I TIRE INJ LAY INJ LONG INJ RT A$C INJ AZNTH |NJ TIH[ PO CST TIN INJ I LAT INJ ! LONG

3444,80 "43,3l IE$,t$ liD,T6 101,43 t7 ? SS 2444,8 "34,U? 95.08

3171.54 "$9.08 Ill,l| lll,8l I00,73 I? 31 II 1379.I "30.69 91.16

3876.15 "33,6l Ill,S3 193,83 96,30 16 4 46 1279,_ "27,5t 84.90

Slll.2l -|g.67 IS.SO 194.[3 g3,46 18 $4 10 llll.3 "i5.14 ?3.35

1871,40 -28,18 8[,3t 194,32 92,43 lO 4 39 1872.4 -24,36 $6.00

2586,73 -29,67 11.27 I94,23 33,48 21 28 2? 1686.7 -25,24 34,?Z

2322.97 -33.62 40.84 193.83 96.38 22 48 19 13Z3.0 -27.56 13,82

DIFFERENTIAL CQ_RECYIONI

TOE .7060 TRA ,7379 TCS-I.1601 BAU .SU4R

RUE !.4393 RRA 2.9627 RC3-1.1044 FAU .12929

FOE 4.8252 FRAII,SBIOFC3*4.?4g6 DiP 7400

80[ 1.6032 BRA 3,0832 BC3 1,6022 FIP 2357

qlO-COUR6[ EXECUTION AccuRACY

S;7 1693.5 SGR 411g,4 9G3 1551.3

RRT ,8550 RRF .9982 RTF .8579

6GB 4442.6 R23 .0547 RI5 ,0969

561 4366,5 $G2 816.9 THA 70.27

LAUt_H DATE NAR 13 1971 FLIGHT T1_ 234.00

HELIOCENTRIC CONIC

RL 148.S? LAL .00

RP 209.?6 LAP -1,18

RC 10?.990 GL 26.59

PLANETOC[hlTRIC CONIC

C3 22.74g VHL 4.?70

LNCH AZMTH LNCN TIME

50.OO 16 22 0

60.00 16 49 9

70.00 17 27 22

80.00 lg 22 41

90.00 19 36 22

lO0,OO 21 S 32

110.00 22 26 48

DISTANCE 978.020

LOL 1?1.7_ VL 52.259 GAL -5,62 AZL 86.10 MCA |06,02 SNA 176.17 [CC ,10344 IEC 3.8145

LOP 9.74 VP 22.914 GAP 4,50 AZP 93.63 TAL 322.54 TAP 160,56 RCA 145.70 APO 212,65

GP -29.86 ZAL 141.62 ZAP 97.42 ETS 183.17 ZkE 152.42 IT( 209.68 ZAC 72,72 ETC 270.66

OLA 11.34 RAL 316.79 RAD 4644.0 VEL 11.947 PTH 6.95 VHP 4.024 OPA -53.31 RAP 295,77

L-| TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM |NJ 2 LAT

3391.82 -44,18 114.52 198.84 109.83 17 19 32 23g1,8 -31.93

3319,57 -36.21 114,42 191.24 103.g2 17 44 28 2319,6 -28,73

3207,12 -32,98 104.64 192,58 99.44 18 20 49 2207,1 -25.?9

3033.84 -2g,2t 94.12 193.19 96.49 lg 13 14 2033.8 -23,81

2789,54 -27,90 74,53 193,36 95,43 20 24 52 1789,5 "22.79

2508,52 -29,21 55.49 193,t9 96,40 2t 47 21 1508,3 -23.6t

2253.94 -32.94 35.56 192,98 99.44 23 4 22 1253,9 -25,79

CROIT D[T[RMIMATIOt_ ACCURACY

ST 43.8 SR 100.6 68 125.6

CRT ,9477 CR6 -,0980 CST -.9500

LIA 166.3 MSA 13.2 88A .6

ELI 10g.3 21.2 10,2 ALF 66.94

ARRIVAL OAT£ NOV 2 tg?l

EARTH TO MARS

Vl 29.17U

V2 28,137

LV! 19.97

E¢¢ 1,3744

INJ 2 LONG

91.84

87,78

80.31

$8.09

SO,iS

R9.46

9,23

OIFF[REMTIAL CCRRECTICN8

TOE ,7416 TRA .9261 TC3"l.2805 BALi .5101

RUE 1.3521RRA 2.8216 RC3-1.0834 FlU .13422

FOE 4.8950 FRAIl.glUt FC3-9.1060 6SP 7260

ODE 1.5421 IRA 2.969? BC3 1.6774 FSP 249|

LAUHCH DATE MAR 13 1971

HELIOC[MTR1C CONIC

RL 148.67 LAL ,OO

RP 209,99 LAP -loll

RC llO.O?l GL 24.50

PLANETOCENTRIC CONIC

¢3 22.129 VHL 4.704

LNCH AZNTH LNCH ?IN[

s0.00 16 32 20

80,00 l? ! 46

?O.OO 17 42 3?

80.00 18 40 2S

gO.OO 19 57 15

lOO.OO 21 23 15

110.00 22 42 4

HID-COURSE EXECUTION ACCURACY _4IT DETERMINATION ACCURACY

8GT 1490.3 SGR 3954.9 SG3 1425.8 IT 47.? 8R 96.4 88 127.6

RRT ,8867 RRF ,99?9 RTF .8909 CRT .9792 CR$ -,9973 CIT ".9420

560 4385,2 R25 ,0686 RI3 .9956 LSA 166.4 NSA 12.6 8SA ,?

66| 4311.2 SG2 602.3 THA 66.17 EL! 107.2 EL2 8.? ALF 83.95

FLIGN T|I( 236,UU ARRIVAL OAT( NOV 4 tg?t

DISTANCE _2,193 EARTH TO MARS

LOL 171.76 VL 52,252 GAL -5,65 AZL 66,51HCA tug.24 |HA I?6,tt ECC ,89344 INC 3.4658 Vl 2g.g?o

LOP 10.97 YP 22,779 GAP 4.28 AZP 93.29 TAL 322.35 TAP 161.60 RCA 143.66 APO 212.58 v2 26.111

GP -28.49 ZAL 142.92 ZAP 95.65 ITS 161.94 ZA( 131.57 [T[ 206.99 ZAC 74.12 [TC 27U.43 LVi 18.82

DLA R.56 NAL 317.45 RAO 6643.6 VEL 11,922 PTH 6.95 VHP 5,938 OPA -52,09 RAP 294.08 ECC 1,3642

L-| TIN( |NJ LAT INJ LONG INJ RT A59 INJ AZNTH |NJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

3345.27 -43.03 114.64 t87.35 112,64 17 28 6 2345.5 -Rg.g? 8g,ls

3296.95 -$7.27 110.27 |90.U4 106.60 17 66 13 2266.9 -26.g2 64.51

3146.77 -52,21 102,|0 Igl,$1 102.02 18 35 4 2146,8 -24.12 76.43

2965.69 -26.59 89.15 192.59 99.05 19 29 52 19¢5.7 -22.05 $3.sa

2717.74 -27.25 71,16 192,62 97.96 20 42 33 |717.7 -21.28 4S.?Z

2440,15 -28,$8 50,52 192.39 99,03 22 5 58 1449,1 -22.95 25.01

2195.59 -32,21 31.02 191.61 102.02 23 18 57 1195.6 -24.12 5.55

OIFFERENTIAL COIRECTIONI

79[ .7410 TRA 1,117! TC5"1,5917 4AU ,$114

ROE l,llli IRA t.ill4 RCS-I,05Ol FlU ,15775

FOE 4.967S ?RAI2,4444 FC3"5,5941 lip ?113

lOt 1,5008 IRA 2,9151 9C3 1,7490 FIP 2628

LAUMCH O&TE MAR 15 IIT!

M[LIO¢INTRIC CONIC

RL 148.S7 LAL ,00

RP 210.26 LAP -1.12

RC 112.177 6L 22.59

PLANETOC[NTRIC CONIC

C5 21.864 VHL 4.634 DLA

LNCM AZHTM LNCM TIIq_ L'| TINS |NJ LAT

50,00 16 41 44 5304.18 -41,90

60.00 t? 19 10 3220,SI -36,51

?0,00 87 56 18 3003.62 -31,39

80.00 18 56 15 2009.84 -2?,8?

go.o0 20 84 2 2964,64 -26.$5

100.00 21 39 ? 2380.31 -27.87

110.00 22 55 44 2140,44 -31,30

01FF(RENT|AL CCRR[CTIQN$

TOE ,8209 TRA 1.30g5 TC3-1.$203 DAU .5R78

ROC t.2264 RRA 2,5754 RC3-|,0027 FAU ,13957

FDE S.0631 FRA12.9088 FC3-5,5694 DIP ?261

6U[ |.4767 BRA 2.8692 BC3 1,8212 FgP 2776

NID-CGQRIE EXECUTION ACCURACY

8;T 2150,$ $GR 3802.4 883 1492.2

RRT ,6017 RRF ,Ig?5 RTF ,_,36

5GE 4356,? R25 ,0019 R13 .9942

$61 4287,5 SG2 764,6 THA 6i.97

FLIghT TARSI 856,00

DIITANC[ $6t.531

LOll. 171,74 VL 3[,249 GAL "5.68 AZL 86.80 HCA 200,47 SNA 171,03 EC¢ ,19351 INC 5,1955

LOP 12,80 VP R2,745 GAP 4,05 AZP 9[.99 TAL 322.16 TAP 162.62 RCA 143,60 APO 212.52

GP -27,t9 ZAL 144,08 ZAP 85.81 ITS 180,82 ZA[ 130,56 (T[ 204,49 ZAC ?$.43 [TC 2?0.20

?,$? RAL 318_12 RAO 4(43.6 V[L 11.g02 PTH 6,91 VHP 3,668 DPA -5_.96 RAP 292.47

INJ LONG INJ RT A$C INJ AZMTH INJ TIRE PO C$T TIM INJ 2 LAT

111.54 186,25 114,99 IT 56 48 2304.2 -28.19

804,?t 869,83 109,85 88 6 58 222U.5 -25.25

98,18 190.89 104.2! 18 47 52 2093.6 -22.$5

84,85 191,80 101,16 1g 44 41 1g06.8 -20.56

_._ 102.04 100.10 20 58 t? 8654.8 -Ig.81

46.22 1gl.90 101.19 22 18 47 1580.3 -20.56

27,10 lgO.sg 104.21 23 31 26 1140.4 -22.56

NID-C(_JRSE (X(CUTION ACCURACY

$GT 2380.7 $GR 365?,7 563 1551.7

RRT ,g241 RRF ,g971 RTF .9295

$G2 4564.2 R23 ,0947 Rt3 .9g27

8GI 4294,9 SG2 7?4,9 THA 5?.80

ORSlT O[TERMINATION ACCURACY

8T 51.9 5R 92.6 11 129,4

CRT ,96?3 CRI -,9_61 Cli -,1711

LIA 167,0 RSA !2.2 86A .8

EL| 105.5 2L2 ?,2 ALF 60.80

ARRIVAL UAT[ MOV 9 19_I

[ARTM T0 NARI

VI 29.970

V2 26.065

LVl 17,77

ECCl,5565

INJ 2 LONG

86,83

01.?t

73.1D

59.82

41.88

21,19

2.02

OR61T OETERM|HAT|ON ACC_IRACY

9T $6.1SR 89.4 SS 131.4

CRT .9930 CR$ -.9958 CST -.g?B2

LSA 168.2 _SA 81.7 SSA .g

ILl 105.5 EL2 5.6 ALF 5?.97

73



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 13 tiT1 fLIGHT TIN[ 140.00 ARRIVAL 0ATE _Ov I IlYl

HELIOCENTRIC ¢_NIC OISTAHC[ 590,543

RL 148o1? LAL .OO LCN. ITl.?i VL 38.141 6AL -G,9l AZL 8?,Ot HCA tOl.GS SHA

RP 110,48 LAP -1,OR LOP 13,43 VP |2,T10 GAP 3,83 AZP 98.?3 TAL 321.93 TAF

RC 114.30T fA. 20.83 GP -IS.DO ZAL 143,18 ZAP St,R4 ETG |?l.?g ZA[ 12R.41ETE

PLAHETO¢EH?RI¢ CONIC

C3 !1.S80 VHL 4.iIT DL_ S,R5 RAL 318.YS RAO SI43,4 V[L |1,$08 PTH I,ID VHP

LNCH AZHTH LNCH TIME L-! TIME INJ LAT |NJ LONG INJ RT ARC INJ AZHTH IRa T|H[

3O.OQ IS 50 ]7 328T.?$ -40,82 108.52 |8|,41 116.95 17 44 45

40.00 IT 13 3I 3179.33 -33,36 103,62 t01.48 t]O.?S t8 ]6 3t

TO.DO 18 8 40 3048.52 -30,55 94.?? 180.38 106.07 10 SS 27

GO.DO 19 10 88 28S2.91 -iT.t1 81.10 191.40 103.02 19 58 2

90.00 20 29 5 25R9.23 °25°83 92.?? 191.72 10].93 21 ]2 25

100.00 !1 53 21 2327,38 -27,11 42,47 191.40 103,02 22 32 9

110,00 23 8 ? 2093.34 -30.55 23.$8 190.38 I06.07 23 43 0

DIFFERENTIAL CCRRECTIGNS MID'COURSE EXECUTION ACCURACY

TEd[ .86iS TRA 1.5053 TC3-t.6314 8AU .3417 6GT 2616.8 8DR 3502.8 SG3 153T,1

ROE 1.1677 iRA 2.4522 RC3 *.974T PAU .14304 RRT .9376 RRF .0966 RTF .$416

rDE 5,0723 FRA13.RS13 FC3-5.6082 8SP ?220 SOB 4384.3 R23 .|049 R13 .9912

|DE 1.4541 6RA 2.6?74 DC3 1.9004 fliP 2848 601 4320,8 302 743.4 THA 53.53

LAUNOt DATE NAN 13 19T1 FLIGHT TIME 242.00

HELIOCENTRIC C(:NZC

EARTH TO HAll

t?O.O2 [CC .]9366 INC 2.93?0 Vt 2R.O?O

163.64 RCA 143,55 APO 812.|0 V2 2S,Oi8

202.S?ZAC 76,84 ETC 2OR.S8 LVI 17.01

$,011 DPA -49,88 RAP 2R0.93 ECC 1,$i01

PO C3T TIM ]NJ 2 LAT INJ 2 LONG

2267.? -20.58 84.88

2178.3 -23.?2 79.30

2048.S -21.t0 ?0.88

1852.9 -tg.18 56.S1

]599,3 -18.44 38.18

1327.4 -1R,16 17.88

]003.3 021,10 359.13

ORBIT DETERMINATION ACCURACY

8T 60.7 8R 85.R 88 138.0

CRT .9964 CR$ -.9947 CST -.R8_8

LSA 168.3 M3A tl.4 88A .9

ELI 105.0 EL8 4.2 ALF 54.73

ARRIVAL DATE NOV 10 1871

DISTANCE 594.722 EARTH TO MARS

RL 149.97 LAL .00

RP Z/O.?O LAP "1.05

RC t16.460 CA. 19.85

PLANETOCENTRIC CONIC

C3 _1.07$ VHL 4.591

LNCH AZMTH LNCH TIHE

50.00 16 58 10

10.DO 17 33 0

?0.00 16 19 S?

80.00 19 23 iS

O0.OQ 20 48 45

100,00 22 6 17

tlO.OO 13 19 23

LOL 171.78 VL 32.248 GAL -5.95 AZL 87.29 HCA 202.91 8HA 178.00 [CC .19389

LOP 14.65 VP 22.675 GAP 3.61AZP 92.49 TAL 321.73 TAP 104o84 RCA |43,4R

GP -24.88 ZAL 146.05 ZAP g0.03 ITS 178.84 ZAE 128.14 ETE 200.03 2AC _?.??

INC 2.?054 Vt 29.9?0

APO 212.51 V2 26,030

ETC 269.?6 LV| 18.31

DLA 4.46 RAL 319.33 RAD 6643.3 VEL 11.878 PTH 6.89 VHP 3.765 DPA -48.88 RAP 289.47 (CC 1.3468

L-I TIME |NJ LAT INJ LONG ZNJ RT ARC INJ AZHTH INJ TIME PO CAT TIN INJ 2 LAT IHJ 2 LONG

3235.36 -39.?9 106.10 104.83 118.61 17 52 S 2235.4 -25.12 83.16

3142.68 "34,44 t00.95 180.02 112,37 18 25 23 2142,? -Z2.33 77.21

3004.59 -29,72 91.78 190.05 107.65 19 10 1 2004.6 -19.76 67.?0

2808,82 -26.33 77.81 191.16 104.58 20 10 11 1805.8 -17.87 53.61

2349.82 -23,09 59.34 191.50 103.49 21 25 14 1549.8 -17.16 35.18

2280.29 -26.35 39.18 181.16 104,58 22 44 17 1280.3 "I?.8T 14.98

2051.41 -29,72 20.70 IgO.OS 107.65 23 53 35 1051.4 -1g.76 356.62

DIFFERENTIAL CCRRECTI_N8

?DE .9134 TNA |.?0/3 TO3-]. 7408 IAU ,5388

ROE !.1149 NRA 2.3335 RC3 -,9466 FAU .14632

FOE S.O?2Z FRAI3.5239 FC3-6.0187 SGP 7222

DOE 1.4414 BRA 2.8879 BC3 1,9815 FiT 2893

LAUNCH DATE MAR 13 1971

HELIOCENTRIC CONIC

RL 148.97 LAL .OQ LOL 171,76 VL 32.243 GAL

RP t10,95 LAP -I,08 LOP 15.87 VP 22o641 GAP

RC 118.637 GL IT.?9 GP -23.83 ZAL 148,88 ZAP

PLANETOCENTRIC CONIC

C3 20.913 VHL 4.S?3

HID-COURSE EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

$GT 2696.7 SGR 3350.4 $03 ]833.0 ST 63.4 8R 82.2 88 132.0

RRT .947? RRF .9959 RTF .9519 CRT .8985 CR8 -.8935 CGT -.8862

3GB 442g.0 R23 .1128 R13 .989g LSA 168.4 MGA tl.3 S_A 1.0

301 4371.9 302 ?08,6 THA 49.38 EL1 105.0 EL2 2.8 ALF 91.52

FLIGHT TIM( 244.00 ARRIVAL DATE NOV 12 1971

DISTANCE 598.901 EARTH TO HARS

*5.99 AZL 87.50 HCA 204.]3 8MA 177.98 [CC ,19417 INC 1.4966 Vt 89,970

3.40 AZP g2.28 TAL 321,50 TAP 193.63 RCA 143.42 APO 812,54 V2 26.001

M.12 iTS t77.88 ZAE 128,78 ETE 188.09 ZAC ?8.84 ETC 189.54 LVI lS.98

LNCH AZN?H LNCH T1HE L-| ?IRE INJ LAT

S0.00 IT $ |7 3206.50 -38,83

80.00 17 41 44 310g,97 -33.5T

?0.00 18 30 18 2917.12 -2R,92

80.00 19 35 tS 2763.72 -23.$9

90.00 20 55 13 2303,84 084.33

100.00 12 13 6 2238.]9 -83.59

110.00 83 29 44 2013,94 -88.98

OIFFERENTIAL CQRRECTION8

TOE .968]TRA |,8RT3 TC3-I.A48| IAU .5737

ROE 1.072? RIA 1.8151 RC3 -,10Sl FAU .14113

F08 5,0373 FRAI3.TRII FC3-1,1331 lip ?321

|0[ 1.4400 IRA 1,1841 BC3 |.0390 FOP 2iSl

LAUHCM OAT2 MAR t3 19?1

DLA 3.11RAL 319.93 RAD 1_3.2 V[L 11.871 FTH R.88 VHP 3.?29 OPA -47.94 RAP 888.09 ECC 1.3441

INJ LONG |NJ RT ABC JNJ AZMTH ]NJ TIME PO ¢$T TIN INJ 2 LAT IHJ 2 LONG

104.00 184.44 120,01 |7 58 53 2206,5 -23.80 81.88

98.6] 18T,74 113.75 ]8 33 34 2110,0 *81,05 ?S,38

89.16 180,87 log.oI 19 19 45 1967.1 -18.53 85.49

74.91 19|,04 105.93 20 2] 18 1763.7 -16.8? S1.06

39.31 19|.42 104,84 81 36 Sg 1505.6 -15.97 38.48

3R,28 191.04 105,93 22 55 85 1238.2 -tg.67 18,43

10.08 189.87 ]09.01 24 3 18 ]013.9 -18,53 354.41

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3159.S SGR 3207.? 803 1662,1 8T ?0.! 3R ?9,8 |8 138.4

RflY ,1143 RflF ,1158 RTF ,_all CRY .Ills CRI "*ill1 {ll "*lllO

308 4502,4 R23 ,1184 it3 ,SLOG LGA 189,0 HIA 11.| IIA 1.0

GOt 4450,6 802 180.8 THA 45.45 ELI IOS,8 ELl 1.6 ALF 41,41

FLIGHT TIM( 241,00 ARRIVAL DATE NOV 14 1171

MELIO¢GNTRIC CONIC DIITANC[ 803,OTG

RL 148.97 LAL .00 LOL ITI,T6 VL 31,843 GAL "6,03 AZL 87.60 HCA |0S.34 8HA

RP t11,20 LAP -,99 LOP 1?.OR YP 22,606 GAP 3,18 AZP 92,09 TAL 321,2G TAP

EARTH TO MARS

]??.iT ECC .19453 INC t,3070 Vl tg.tTO

]$6.80 RCA 143.35 APO 218.59 Y8 2$.9?_

RC 110,831 GL 1A.43 GP -22.84 ZAL 14T,95 ZAF 8R.19 IT8 ]77.18 ZAE 1_S,31 ET[ 196,_? ZAC 79.83 ETC 259.34 LV] 15.09

PLANETO¢ENTR|¢ ¢ON|¢

¢3 20,921 VHL 4oSi3 OLA 1,1T RAL 320°49 RAD G_13.2 VEL |].86T PTH 6.88 VHP 3,T02 DPA -4?,04 RAP 260.?? £CC 1,3487

LNCH AZkTN LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO ¢$T TIN INJ 2 LAT INJ 8 LONG

30,00 t? 11 It 31A0,73 -3?,93 102,18 184,20 12],20 18 3 13 21R0,? -22.61 80,39

90.00 IT 49 40 3090,69 -32,?4 99,5? IGT,60 ]14,84 18 41 9 2080.? "10,90 ?_,77

?0.00 18 39 SO 2933,53 °21.15 89.85 188.81 110,19 19 28 44 1933.5 -1T,40 63.54

I0.00 19 49 8 2721.gs -24.86 _,34 191.01 107.08 20 31 34 1728.0 -IS.S6 48.80

90,00 11 6 41 2465.99 -23,94 53,63 181.41 ]06,00 21 4? 4? 1468.0 -14,8? 30.03

100.00 12 29 0 2200.42 -24.86 33.71 1g1.01 107,09 23 5 40 1200,4 -IS,$6 10.17

$$0.00 23 38 ]? ]980.35 -28.]5 15,77 ]SG,8| ]10.]9 24 ]2 IT 980.3 -17,40 352.48

OIFFERENTIAL ¢_RM[CTION8 RIO"COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0117 TRA 2.094] TC3"].9134 DAU .5949 3GT 3422.5 $GR 306?.8 $03 1684.3 8T ?4.8 IR 78,3 AS 131.4

RDE 1.0349 RRA 2.1204 RC3 -,8671 FAU ,14836 RRT .9591 RRF .8944 RTF .g641 CRT .g988 CR$ -,89D6 CST -,g811

roi S.0900 FRA13.g48! FC3-6.2107 88P ?453 GOB 4896,1 R23 .1818 R13 .8876 LSA 169.? NGA 11.2 $SA 1.1

BOE 1.4472 DRA 2.8801 BC3 2,1372 FGP 2998 801 4549.3302 633.3 THA 41,74 EL/ 106.9 EL2 1,1 ALF 45.58

?4



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUIKN OATE MAR 13 1171 FLIGHT T|NE 248.00 ARRlYAb DATE NOV IS IlYl

NELIO¢ENTNI¢ ¢CNIC OiITANCE 807.151 EARTN 70 NAFI

RL 148.97 LAb .00 bQl. |7t.74 VL 32.143 GAb OloO8 AZL 87.87 H¢A ROG.33 8NA |77,97 £CC .19496 IMC t.!$42 VI |R.RTO

R_ 91t.48 LAP -.99 b_ 19,80 V9 |t,3Tt _AP 8.97 _ZP 91,91 TA_ 3t_.Q| TAP tS7.§t RCA 143,_7 APO 212.97 V| |3.942

RC I83.088 rd. 98.19 GP -25.91ZAL 148,3S ZAP 84.28 IT8 178.47 ZA[ t83.8i [TE 194.43 ZAC 00.?? [YC 88|.14 LvI 14.86

PLANETO¢ENTRIC CONIC

¢8 RO. 788 VHL 4.389 DLA .73 RAL 381,03 RAO l$43.8 V[L ||.866 PTH 6.88 VHP 3,188 DPA *4$.Jg RAP 88S, |3 [CC !.3481

bNCH AZNTN LNCN TIN[ L*I TIME INJ LAT INJ bOND INJ RT ARC INJ AZNTH |NJ TIRE PO CRY TIN |NJ 8 LAT |NJ 9 LONG

SO.OO IT 18 80 3137.70 o37.11 100.60 184.10 122.23 18 11 8 8IST.? -81.54 79.83

SO.DO 17 87 19 3054.46 -31.90 94,?? 187.57 115.96 18 48 I3 8034.9 -18,85 ?_.$5

1_.00 to 48 41 1903.36 "27,43 64.60 166.65 ItS.SO t9 37 5 2903.4 -16.3T St.Rt

80.O0 19 86 18 9691.97 -24.t6 70,06 191,15 108.10 80 41 4 1892.0 -14.$$ 48,79

90.00 11 17 17 9430,30 "tt.RS $1,24 191.37 107.00 21 37 48 1430.3 "13.88 R?.90

IO0.OO 9E 89 4 2166.44 -24.16 31.43 |91,15 108.10 23 15 10 I166.4 -14,58 8.I8

SiS.DO 93 48 8 1950.18 "27.43

OIPFERENTIAb C_RECTION8

TOE 1.0836 TRA 2.2918 TC3-2.0827 OAU .6144

ROE 1,0099 RRA 9.0219 RC3 -,8233 FAU .14949

FOE 5.094? FR614.0991 FC3-6,2260 08P 7647

ODE 1.481_ 6RA 3.0560 0C3 9.9116 FSP 8041

LAUNCH DATE MAR 13 19T1

HELIOCENTRIC CONIC

RL 148.87 LAL .00

RP 211.73 LAP -.99

RC 125.302 GL 14,02

PLAN[TOC[NTRI¢ C(_8I¢

C3 20.808 VHL 4,561

LNCH AZMTH LNCH TINE

80.00 17 24 24

60.00 18 4 19

70.00 18 56 55

80.00 20 8 83

90,00 21 27 8

tOO,OO 29 48 23

110.00 0 O 18

t3.72 189.85 111.20 24 20 30 830.9 -16,3T 389.T3

MIO-COQR8E [XECUT|ON ACCURACY ORBIT DETERMINATIOf_ _CUi|ACY

3GT 3685.6 3GR 2934.1 $03 1699.4 3T 79.6 88 Y3.T 98 132.4

RRT ,9684 RRF .9935 RTF .9662 CRT .9994 CR6 -.9890 CAT -.9906

800 4710.9 R23 .1234 R13 .9868 bSA 170.0 MRA 11.2 8SA 1.1

851 4638.8 $02 629,0 THA 38.28 ELI 10E.3 EL2 1.9 ALF 49.TT

FLIt#IT TINE 250.09 ARRIVAL DATE NOV 18 1971

DISTANCE 611.433 EARTH TO MAR8

LOt. 171.74 VL 32.243 GAL -6.13 AZL 88.02 HCA 207.76 8MA 177.96 (CC .19346 INC 1.8758 Vl 29.9?0

LC4 • 19.51 VP 22.537 GAP 2.76 AZP 91,75 TAL 320.75 TAP 168.51 RCA 143.19 APO 212.T6 V2 25.911

¢,P -21.03 ZAL 148.99 ZAP 82.36 (T8 175.88 ZAE 122.33 [TE 193.13 ZAC 61.63 ETC 268.95 LVI 14.03

OLA -.32 RAL 391.55 RAO 6643.2 VEL 11.866 PTH 6.89 VHP 3,870 OPA -45.38 RAP 284.&? ECC 1.3424

L-I TIME INJ LAT |NJ LONG JNJ RT ARC |NJ AZMTH INJ TIME PO CST TZN INJ 2 LAT INJ 2 LONG

313T.10 -36.35 99.21 184.11 123.11 18 16 41 2137.1 -20._7 78.98

3030.92 "31.26 93.18 187,64 116.05 18 54 50 2030.9 -17.99 T1.09

2376.21 026.75 82.99 t89.99 112,09 19 44 52 1876.2 -15.43 60.97

2661.32 "23.50 68.03 191.33 109.97 20 49 F4 1661.3 "18.61 45°00

2398,08 "22.29 49.11 191.77 107.87 22 7 6 1398.| -12.93 25.99

2135.T9 "23,50 29.39 191.33 102,9T 23 24 1 1135,8 "18,61 8.3?

1925.02 -26.75 11.91 189.99 112.08 0 32 21 923.0 -15.43 349.19

DIFFERENTIAL COqRECTION3

TOE 1.1185 TRA 2,4878 TC3-2.1482 BAU .6359

ROE .9734 RRA 1.9262 RC3 -.7811 FAU ,14944

FOE 5.0842 FRA14.1801 FC3-6.2182 BSP 7853

802 1.4813 RRA 3,|464 9C3 2.2860 FSP 3062

LAUNCH DATE MAR 15 1971

H[LIOC(NTR !¢ C(:NIC

9L 148.67 LAL .00

RP 212.01 LAP *.OR

RC 197.566 GL 12,95

PLAN[TOCENTRIC CONIC

C3 90,8?1 VHL 4.868

LNCH AZNTH LNCN 7|NE

3O.OD 1T 99 58

80.00 tO 10 52

TO.D0 19 4 3?

6O,DO 20 14 18

60,00 91 88 18

tOO.DO 22 57 8

!10.00 0 ? 59

HID-COURSE EXECUTI(_i ACCURACY

8GT 3946.3 SGR 2803.1 303 1706.8

RRT ,9649 RRF .9923 RTF .9713

8GB 4840.6 R23 .1228 R13 .9862

$GI 4802.6 302 605.3 THA 35.06

FLIGHT TIV_ 252.00

DISTANCE 615.609

LOI. 171.71 VL 39.244 GAL -6.18AZL 68,1T HCA 208.97 SHA 177.99 ECC .19601

LOP 20.72 VP 22.503 GAP 2.95 AZP 91.60 TAL 320.48 TAP 169.44 RCA 143.10

GP -20.19 ZAb 149,58 ZAP 80.30 ET9 173.23 ZAE 120.79 [TE 191.77 ZAC 82.49

OLA -I.2S RAL 329.03 RAD 9143.2 VEL 11.869 PTH 8.88 VHP 3.664 DPA -44,61

L-I 71ME INJ LAT ZMJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM

3118.88 -35.96 98.00 184.80 |23.8? 18 21 55 2118.?

3009.79 -30.61 91.T6 107.79 117.31 19 1 2 2009.8

2381.75 -96.1/ 81,37 190,80 112.84 39 32 9 1851.?

2933,94 -22.9? 66,21 191.58 109.73 20 58 10 1933.6

2888.98 "21.67 47,20 , 199,04 |08.93 22 IS 47 1369.0

2lOS.It -22.S? 27.58 :191.38 109.73 23 32 18 1108.1

1898.37 "28.11 10.29 190.20 112.84 0 38 38 898,8

CREIT DETERMINATION ACCUMAOY

ST 84,4 9R 71.1 88 139.0

CRT .9984 CR3 -.98T1 CST -.9941

LSA 171.7 NSA !1.3 88A 1.2

ELI 110.3 EL2 3.1 ALF 40.10

ARRIVAL OAT[ NOV 20 1971

EARTH YO MARS

INC 1.8299 vl 29.970

APO 212.88 V2 25.880

ETC 268.77 LV1 15.57

RAP 28_.28 ECC 1.3433

|NJ 2 LAT INJ 9 LONG

-19,89 TT.3?

-17,O3 69.9T

-14.57 38,90

"12.76 43,39

-t2.O? 24,20

-|2.?8 4.78

-14.57 34T.8_

OSFF[RENTIAL CORRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCttRACT

TO2 !.1TO3 TRA 2.8833 TC3-2.2397 OAU .6591 SOT 4204.1Sr, R 8676,7 8G3 1707.0 ST 89.1 $R 68.T 18 131.$

ROE .6472 ARk 1,8346 RE3 -.7399 FAU .14887 RRT .}$83 RRF .SBII RTF ._,41 CRY .9988 CR8 -.9850 CIT -,905_

FOE S.0673 FR614.0233 FC3-9.1730 BSP 0087 3GB 4983.8 823 .1801 Rt3 .9858 LSA 172.7 NSA 11.3 IRA 1.2

ODE t.SOS8 284 3.2508 BE3 2.3587 F8P 80?4 301 4949.4 352 S84.9 THA 32.10 ELI 112.5 EL2 4,3 ALF 3?,S0

LAUNCH DATE NAR 13 1971 FLIGHT TINE 254.00 ARRIVAL DATE NOV 29 1971

HELIOCEMTMIC COI_IC OIRTANC( 819_793 [ARTH TO MAR8

RL 148.6T bah .00 LOL |71.76 VL 32.243 GAL -6.24 AZL 08.30 HCA 210.17 8MA 110.01 [CC .19683 |NC 1.6930 VI 29.8?0

RP 219.99 LAP -.93 bOP 21.62 VP 22.468 GAP 2,34 AZP 91.4? TAL 380.19 TAP 170.38 RCA 143,D1APO 213.02 V2 83.848

RC 129,150 Gb 11,91 GP -19,40 ZAL 130.13 ZAP 78,34 ITS 174.69 ZA[ |lg,20 ET[ |80.33 ZAC 83.20 ETC 288.80 LVl 13.12

PLANEYOCENTRiC CONIC

¢8 20.97T VNL 4.580 OLA -2,57 RAL 322.SS RAO S143,3 V[L 1|,873 PTH 6.89 VHP 3.634 OPA -43.87 RAP 262.26 (C¢ 1,3459

LNCH AZNTH LNCH TIME L'I TIN[ INJ LAY INJ LONG INJ RT ARC [NJ AZMTH INJ TIN( PO C3T TIN INJ 2 LAT INJ 2 LONG

96.00 17 38 9 3109.22 -33.03 86.93 184.37 124.33 19 26 $1 2102.2 -18.91 70.59

SO.SO 98 17 2 2990.83 -30.00 9O.34 188.01 118.28 |g 6 53 1990.9 -16,25 68.96

?0,08 19 11 49 98_.71 -93.52 79.93 190.47 !13.81 19 58 39 1829.? -13.79 57,87

80.00 2D 22 26 2608,62 -22.29 64.58 191,90 110.40 21 5 54 1908,6 -11.97 41_95

90,80 21 44 89 2342,60 -21.08 45,49 1g2,36 109.30 29 23 35 1342.8 -1|,29 22.74

100.00 83 S 18 2083.09 -22.29 25,g5 191,g0 110.40 23 40 ! 1083.1 -1/.97 5.3t

110.06 0 13 11 1676.53 -25.$2 8,85 190,47 113.51 0 46 28 8?6.5 -13.79 846.56

O|FFER[NTIAL CCRRECT1ONO MIO-CQURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD01.2238 TRA 2.6787 TC3-2.3291 OAU ,6809 SOT 4450.3 $QR 2354.8 SO3 1?02.9 _T 93.9 SR 66.5 96 130.9

ROe .9239 NRA 1.74_6883 -.S963 FAU .14773 RRT ._?1RRF ,gSgG RTF .97_2 CRT .ggSo CR$ -.g627 C6T -.gg$o

FD[ 5,0447 FRA14.2324 FC3-6.0978 BSP 0363 3GB 3138.4 R23 .i173 813 .9855 LSA 173.9 NSA !I.7 SSA 1.2

BD[ 1.5340 ORA 3,36?9 8C3 2,4281FRP 30?? $81 3107.0 382 36?.2 THA 29.3g EL1 114,9 EL2 S.4 ALF 35.28

?S



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4_ 1971)

LAUM'_4 0AYE MAI 11 19Yl

HELIO¢ENTR|¢ CONIC

RL 140oS? LAL ,00

RP ErE,S? LAP ".l|

RC 232.tS3 GL t1.0!

PLANETOCENTRIC CONIC

C3 |1.||0 VHL 4.5S5

LNCN AZNTH LNCN TIME

IS.DO 17 40 5

60.00 18 22 50

?Q,O0 19 ]8 38

80.00 20 30 S

90.00 21 52 55

100.00 23 12 S?

110.00 0 21 50

FLrGMf ?r_ 2Se.OO

DISTANCE Q!3,955

LQ_, |ft,?S VL 3|,248 GAL -I.30 AZL 88.43 NCA 211,37 IRA

LOP 23.12 YP 22.434 SAP E,13 AZP 91,34 TAL 319.90 TAP

-28.65 ZAL 150.64 ZAP 75,82 ST8 t74,20 ZAE 117.$2 ETE

ARRIVAL SATE NOV 24 loft

EARTH TO MARS

178,0S ECC ,19751 INC 1.5700 Vt IS.ITS

171.27 RCA 142.01APO 215.10 V2 25.$11

109.4| ZAC 84.05 [TC 268.44 LVI 12.?0

RAP 2SI.52 EC¢ 1.3475

INJ 2 LAT INJ 2 LONG

-18.21 ?5.80

-15.54 68.10

-13,05 50.5?

-11.26 40.65

-10.57 21.36

-11,25 2.02

-15,08 $45.49

DLA -2.99 RAL 323.03 MAD 6645.3 VEL 11.$79 PTM 6,89 VHP 5.SIS SPA "43.15

L-! TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TINS PO CST TIM

3087.$3 -34.45 $5.99 184.61 125.1D 18 31 52 2987.3

2973,82 -29.45 69,44 188.30 118.86 lg 12 23 1973.8

2609.64 "24.$7 78.$5 1DO.SO I14,D9 20 5 25 lIDS.8

2S85*99 "21.74 65,12 192,26 t10.98 21 t3 11 1586.0

2318.75 -20.54 45.95 192.74 109.80 22 31 34 13t8.7

2060.4? -21.74 24.49 1g2.28 110.98 23 47 17 lO6O.S

1556.66 "24.97 7,56 190.80 114.09 0 52 54 856.?

DIFFERENTIAL CORRECTIONS

TDE 1.2813 TRA 3.0?2? TC3-2.40?1 BAU °7048

ROE .9028 RRA 1.6823 RE3 -.6588 FAD .14659

FDE S.0134 FRAI4.2002 FC3-6.0007 8SP 8546

ODE 1.5676 ERA 3.4935 BE3 2.4936 FSP 506?

RID-COURSE EXECUTION ACCURACY _RBIT DETERMINATION ACCURACY

SGT 4707.8 SGR 2437.2 $65 1692.6 ST 98.5 SR 64.3 SS 130.1

RRT .9673 RRF .9878 RTF .g?8O CRT .9927 CRS -.9891 CST -.ggs8

]GO 5501.5 R23 .1128 R15 .9854 LSA 175.0 MSA 12.0 SSA 1.2

561 5272.4 SG2 552.1 THA 26.92 ELl 117.5 EL2 6.5 ALF 33.06

LAUNCH DATE MAR 13 lg?l FLIGHT TINE 258.00 ARRIVAL DATE NOV 26 lg?t

HELIOCENTRIC CON|C DISTANCE $20.124 EARTH TO MARS

RL 148.87 LAL .DO

RP 212.$6 LAP -.78

NC 134.475 GL 10.15

PLANETOCENTRIC CONZC

C3 21.297 VML 4.615

LNCH AZHTH LNCM TIE

50.00 1? 44 44

60.00 18 28 IS

?O.00 19 24 50

80.00 20 37 17

90.00 22 0 28

100.00 23 20 g

110.00 0 28 20

LOt. !71.7S VL 32.250 GAL -S.56 AZL 88.55 HCA 212.57 SNA 178.08 ECC .19805

LOP 24.32 YP 22.399 GAP 1.92 AZP 91.23 TAL 519.60 TAP ]?2°]6 RCA 142.8]

GP -17.94 ZAL 15].12 ZAP 75.05 ST] 173.75 ZAE 116.03 ETE 188.59 ZAC 84.?3

INC 1.4555 Vt 29.6?0

APO 2]3.35 V2 25.782

ETC 268.29 LV| 12.29

DLA "5.?4 RAL 323.51 RAO 6643.4 VEL 11.887 PTH 6.90 VHP 3.679 DPA -42.48 RAP 280.45 ECC 1.3505

L-I f|_ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH ZNJ Tl_fl_ PO CST TIN |NJ 2 LAT INJ 2 LONG

3074.44 -33.g4 95.1? 184.90 125.59 18 35 59 2074.4 -IV.SO ?5.29

2958.59 -28.94 88.46 IS8.63 119.37 19 17 57 1938.6 -14.9] 67.3]

2791.g6 -24.47 ?7.50 191,10 |14.S0 20 11 30 1792.0 -12.43 55.58

2585.54 -21.24 81.01 192.67 111.49 21 20 3 1563.5 -10.60 89.48

229?.11 -20.03 42.5T 1g3.16 110.59 22 38 46 12g?.1 -9.81 20.11

2040.01 -21.24 23.18 112.$7 111,49 23 54 g 1040.0 -10.60 .85

1638.?S -24.47 6.42 191.16 114.60 0 58 59 838.6 -12.45 344.50

DIFFERENTIAL CCRRECTICNS

TOE 1.3365 TRA 3.2651 TC3-2.4833 BAU .7287

ROE .8842 RRA 1.5815 RC3 -.6192 FAU .14430

FOE 4.9790 FRAI4.1302 FC3-5.8739 SIP 8146

BDE 1.6042 BRA 3.6259 BE3 2,5594 FSP 3052

LAUNCH DATE MAR 13 1971

HELIOCENTRIC CONIC

RL ]48.$7 LAL *DO

RP 213.15 LAP -.T5

RC ]56.614 GL 8.33

PLANETOCENTRIC CONIC

C3 21.507 VHL 4.$31

LNCH AZHTH LNCH TIME

50.00 l? 48 l0

60.00 10 33 29

?0.00 18 30 59

8D,O0 20 44 4

gO.DO 22 ? 35

S0O.OO 23 26 5l

tlO,O0 O 34 2l

MID-COURSE EXECUTION ACCURACY

$GT 4952.6 SGR 2524.6 SG3 1677.?

RRT .9868 RRF ,9855 RTF .9?94

3GB 5471.1 R23 ,1079 R13 .9853

561 5444.5 362 540.5 THA 24.67

FLIGHT TIE 260.00

DISTANCE $32.29]

LOL ITI.?D VL 32.253 GAL -6.43 AZL 86.65 HCA 213.?8 ]HA

LOP 25.52 VP 22.364 GAP ].72 AZP gl,12 TAL 3]g,29 TAP

GP -]?°26 ZAL 13].36 ZkP 73,28 ET3 175.35 ZA£ !14.45 ETE

DLA "4.43 RAL 323.9? RAD 0643.3 VEL 1].896 PTM 6.9! VHP

L*| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

3082.83 -33.48 94.44 IS$.24 126.02 18 40 13

2944.87 -25.48 07.60 189.01 119.8! IS 22 34

2?75,08 -24.01 76.48 191.$0 315.05 20 17 ]5

ES47.D5 "20,77 SO.S3 193.12 111,94 21 2S 31

2277.54 -18,55 41.55 lg3.Q2 110.84 22 45 33

2021.52 -20,77 22,00 tgI,12 tit,g4 24 0 _7

|022,70 -24.01 5.40 |8].S0 125.05 1 4 44

DIFFERENTIAL CCRRECTION8

TOE 1.39S4 TRA 3.4585 TC3-2,5537 OAU .7550

ROE DIS?? RRA 1.504I RE3 -.5113 FAU .14230

PDE 4.8581 FRAI4,O4t2 F¢5"S,7283 BS# 9258

|DE 1.8442 ERA 5.?SIS 8C3 2,Slid FSP 502?

MID-COURSE EXECUTION ACCURACY

3ST 5181.9 SGR 2816,? 363 1S$8.4

NET ,8858 RRF .8535 flTF ,_OS

$GS 5545.3 R23 .1024 RI$ ,5853

561 5SEO,5 S;2 551,2 THA 22,52

LAUNCN DATE MAR 13 IiTl FLIGHT TIN[ 2AS.DO

HELIOCENTRIC CONIC

RL 14|.67 LAL .DO

RP 215.4S LAP ".?t

RC 1_8.171 GL 8.57

PLANETOCENTRIC CONIC

¢3 21.747 VHL 4.685

LNCH AXNTH LNCH TIME

SD.O0 IV S3 22

60.00 18 38 25

?O.OO 19 36 40

8O.OO 20 50 29

9O.OD 22 14 ]9

lOO.O0 23 33 20

110.O0 0 40 2

LOt. t71.71 VL 5S.255 GAL

LOP 25.71 VP ..4.550 GAD

GP "IS.G2 ZAL 252.01 ZAP

DISTANCE $35.455

-].SO AZL 88.75 HCA 214.95 8HA

1.51 AZP gl.D2 TAL 518.g? TAP

T1.58 ETS 172.$9 ZAE 112.89 ETE

DLA "5.09 RAL 3E4.43 MAD $643.S VEL 11,905 PTH S.91 VHP 3.71f SPA "41.22

L-| TIN[ INJ LAT INJ LONG INJ RT ASC |flJ AZNTH INJ TIME PO CST TIM

3052.55 -33,07 95.81 185.$2 126.39 10 44 15 2052.5

2932.84 -28.07 61.84 18g.43 120.19 19 27 16 1932.8

2761.43 -23.3g ?5.57 192.05 115.44 20 22 42 |76].4

2530.38 -20.35 59,50 193.$0 112.34 21 52 39 1530.4

2259.$3 -19.13 40,21 194.12 |11.23 22 51 59 ]259.9

2004.85 -20.35 20.93 lg3.s0 112.34 24 6 45 ]004.8

]808,28 -23.59 4.48 |92.55 ]]5.44 ] ]0 ]! 808.3

DIFFERENTIAL C(:RRECTZON8

TD£ t.4552 TRA 3.645Y TC3-2.420/ |AU .?781

RDE .8529 RRA 1.4259 RE3 ",5452 FAU *15g90

FD( 4.8939 FRA13.62A] FC3-5,5894 88P 9575

BO[ 1.686T BRA 3.91985¢3 2.6762 FSP 2ggs

ONBIT DETERMINATION ACCURACY

ST 103.1 SR 62.3 55 129.2

CRT .gg01 CR3 -.g773 CST -.1972

L$A 175,2 NSA 12.3 3SA 1,3

ELI 120.3 EL2 ?.S ALF 31.04

ARRIVAL DATE NOV 28 ]9T1

EARTH TO NARD

1?S.13 ECC .]8685 INC 1.3446 V] 2g*g?o

]?3.05 RCA 142.?] APO 213.55 V2 25.749

187,46 ZAC $3.4] ETC 266,15 LVI 11,gD

3.693 DPA -41.84 RAP 278.66 ECC |.5538

PO ¢5T TIM INJ 2 LAT INJ 2 LONG

2052.8 -]?.02 74.?5

1945.0 -14.33 88.S]

1773.g -!/,85 54.?0

1547,t "20.0] 38.43

|27?,5 -g,3] ]8,88

]021,5 -]O.Ot 358.80

$22.? *]1.85 343,$2

04SIT DETERMINATION ACCURACY

8T ]07.? 3R 60.5 18 ]28,t

CRT ,987| CR8 "._74_ ElY ".RDY6

LSA 17T,| MIA ]2,S 83A |.3

ELl 125,2 EL2 So3 ALF 29,15

ARRIVAL DATE NOV 30 1671

EARTH TO MAR8

175o15 [CC .lgs?] INC 1.2426 V] 2S.DTD

175,$2 RCA 142,sg APO 213,76 V2 25.714

185,$2 ZAC 86,04 ETC 268,02 LV! 11.53

RAP 278,93 ECC 1.5579

INJ 2 LAT INJ 2 LONG

"16.52 ?4.28

-]3.82 65.8g

"1].32 53.82

"g.47 3?.41

*8.?? ]?.8?

-g.47 358.$5

"]].32 342.83

ORBIT OETERMINATZON ACCURACY

3T ]_2.I SR 55.? 68 127.0

CRT *g838 CR$ -.g71! C3T *.ggso

L3A 175.6 NSA 12.9 $SA 1.3

ELI 126,2 EL2 g.4 ALF 2?,42

NID-COUR3E EXECUTION ACCURACY

SGT 5423.5 3DR 2113,? $63 ]$35,5

RRT .9642 RRF .$859 RTF .98]4

]GO 5BZE.? R23 .0969 RI3 .gs53

SG1 5719.0 362 524.? TEA 20.76

?6



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ MAR 18 1871 FLIGHT TIN_ 294.00 ARRIVAL DATE DEC 2 tRTl

MELIqX[NTII¢ ¢q:NIC DIITAN([ 640.819 EARTH TO MARl

RL 148.8T LAL .DO LO(. I?I.TI VL 3t.EID GAL "I.S? AZL 89,89 NCA Ill. t4 8HA 178.t3 [CC .EDge2 IHC t.1488 Vt 28.9?0

RP It3,?? LAP -°88 LOP 2?.80 VP tE.295 GAP 1.31AZP 90.93 TAL 319.84 TAP 1T4,T? RCA 142.48 APO 215.99 V2 2|o180

RE 141.S45 8L ?.88 GP -18.01ZAL 152,42 ZAP m,Ol ITS 1?2.87 ZA[ 111.34 [T£ 196.08 ZAC 8¢,85 EYE 287.81LVZ _!.18

PLAN[?OCENTRIC CONIC

¢3 22.015 VHL 4.882 DLA "9.?0 RAL 524.88 RAO 8643.? V[L 11.917 PTH S.g2 VHP 5.754 DPA -dO.G5

LNCN AZNTH LNCH TIN! L-I T!H[ _NJ LAT INJ LONG INJ RT ARC INJ AZMTH ZNJ TIN[

50.00 IT S? 23 3043.51 -52.70 93.26 189.03 " 126.71 18 48 6

80.00 18 43 2 2922,06 "27,70 86,17 189.88 120,53 19 31 44

70,00 18 42 4 2?48.55 o25.21 ?4.76 192.54 115.?9 20 E? 52

80.00 20 58 32 2519.56 -19.95 58.84 I94.11 1|2.88 21 32 28

90.00 22 20 40 2243.89 -18,?3 39o21 194o64 111.51 22 SO 4

100,00 28 39 24 1989.83 -19.95 20.01 194.!1 1t2.88 24 12 $4

110.00 0 45 26 1795.35 -25.21 3.87 !92.54 115.79 I 15 21

DIFFERENTIAL C_RRECTION8 HIDoCQURS[ £XECUTIOH PCCURACY

TOE t.5148 TRA 3.8401 TCS-2.6807 DAU .8032 8GT 5653.2 SGR 20!5.5 SG3 1609.3

ROE ,8398 RRA 1.3589 RC3 -.SlOS FAD .13718 RRT ,9520 RRF .9779 RTF .9822

FOE 4.6443 FRA13.T887 FCS-S,3g4? 68P 9668 804_ S00_.7 923 .9913 R13 ,9853

DOE 1.T320 SRA 4.0?35 6C3 2.7289 FSP 2957 891 9979. t SG2 520.3 THA 19.00

LAUNCH DATE MAR 13 1971 FLIOHT TI_ 266.00

HELIOCENTRIC CCFIZC DISTANCE 644.?72

RAP 2?8.28 ECC 1.3823

PO CST TIN INJ 2 LAT INJ R LONO

2043.5 -16,09 73,87

1922.1 -13.37 @9.45

!748.5 -10.99 33.21

1515.4 -8.t8 3S.84

1243.g -8.27 1Y.D6

989.8 -8.98 358.01

?95.4 -10.85 342.13

OR61T D[TERNIMAT!ON ACCURACY

ST 116.5 89 57,1 SS 125.8

CRT .9901 CRS -.9676 CST -.9983

LSA 180.2 NSA 13.2 SSA 1.3

ELI 129.3 EL2 10.2 ALF 25.82

ARRIVAL DATE DEC 4 19TJ

EARTH TO NARS

RL 148.67 LAL .OO

RP 214.08 LAP ".64

RC 143.938 GL ?.|9

PLANETOCENTN!C CONIC

C3 22,311 VHL 4,T23

LNCH AZNTH LNCH TIN(

50.00 16 1 12

60.00 18 47 28

TO.OO 19 4? 10

60.00 21 2 17

90.00 22 26 41

100.00 23 45 8

110.00 O 30 33

LOL 171.76 VL 32,264 GAL -6.65 AZL 88.94 HEA 217.32 8HA

LOP 29.08 VP 22.260 OAP 1.10 AZP 90.84 TAL 318.30 TAP

GP -15,43 ZAL 152.82 ZAP 28o29 ITS 172.38 ZAE 109.80 ETE

178.29 [CO .20159 INC 1.0565 V1' 29.970

175.62 RCA 142.35 APO 214.24 Y2 25.645

185.17 ZAC 87.22 ETC 267.80 LV| 10.81

DLA -6.25 RAL 325.32 RAD 6643.9 VEL !1.929 PTH 6.93 VHP 3.?59 DPA -40.06 RAP 277.69 [CC 1.3672

L-I T!N_ !NJ LAT INJ LONG !NJ RT A$C INJ AZNTH !NJ TIN[ PO CRT T!N ;NJ Z LAT INJ 2 LONG

3038.60 -$2.38 92.?8 186.48 126.98 !8 5! 48 2035.6 -15.70 73.51

2912.55 -27.37 85.58 190.36 120.82 19 36 1 1912.5 -12.97 64.9?

2737.01 -22.87 74.04 193.05 1!6.09 20 32 4? 1737.0 -10.43 52.89

2501.87 -19.60 57.79 194.65 112.99 21 43 59 1501.9 -8.54 35.88

2229.51 -18.37 38.31 195.19 111.88 23 3 51 1229.5 -7.83 18.24

1976.35 -19.60 !9.16 194.65 112.99 24 18 5 9?6.3 -8.54 357.25

1783.83 -22.87 2.96 !93.05 1!6.09 1 20 18 783.8 -10.43 341._1

D!FFERENTIAL CCRRECTION8 NID'COURS( EXECUTICN ACCURACY ORBIT DETERNINATIC,N ACCURACY

TDE 1.5754 TRA 4.0298 TC3-2.7362 6AU .8289 8GT 9874.9 SGR 1922.2 503 1980,5 8T 120.8 89 55.5 65 124.4

ROE .8262 RRA 1.2910 RE3 ",4776 FAU .13431 RRT .9593 RRF .9744 RTF ,9828 CRT .9762 CRS ".9638 CST -.9986

FOE 4,7916 FRA13.6296 FC3-5.21|6 BSP !0224 3GB 6181.4 923 .0858 913 .9854 LSA 181.6 NSA 1_.6 SSA 1.3

80E 1.7799 8RA 4.2318 DC3 2.7776 FSP 2913 801 615g.8 802 517.7 THA 17.55 ELl 132.5 EL2 11.0 ALF _4,35

LAUNCH DATE MAR 13 1971 FLIGHT T!I,_ 268.00 ARR!VAL DATE DEC 6 1g71

HELIOCENTRIC CCNIC DISTANCE 848.924

RL 148.67 LAL .00 LOt. 171.78 VL $2.268 GAL -6.73 AZL 89.03 HCA 218.50 8NA

RP 214.$9 LAP -.60 LOP 30.28 VP 22.225 GAP .90 AZP 90.78 TAL 3!7,93 TAP

RC 148.344 GL 6.58 GP -14.88 ZAL 153.19 ZAP 66.?1 [T8 !72.12 ZAE 108.30 ETE

PLANETOCENTR!C CONIC

C3 22.633 VHL 4.737 DLA -6.77 HAL 325.73 RAiD 6144.0 YEL 11.942 FTM 6.95 VHP

LNCH AZNTN LNCH TIME b-I TIN! INJ LAT INJ LONG |NJ RT ARC !NJ AZNTH !NJ TIN!

SO.O0 16 4 51 3028.?5 -32.10 92.37 198.96 127,22 18 55 20

60.00 18 S! 41 2904.19 -27.08 85.06 !RO.8T 121.07 !8 40 9

TO.D0 19 52 2 2?28.78 -22.50 73.40 !93.59 116.55 20 37 28

80.00 21 ? 43 2489.81 -19.28 57.04 195.22 113.25 21 49 13

90.00 22 32 24 2218,6! -18°04 3?,50 195.78 1!2.!5 23 9 20

100.00 23 50 35 1984.28 -19.28 18.41 195.22 1!3,25 24 23 19

110.00 0 55 24 1773,60 -22.58 2.52 !93,59 !!6.35 | 24 57

DIFFER(NT|AL C_RRECT!ON8 NED-COORS[ EXECUTION ACCURACY

TOE 1.6368 YRA 4.2!88TC3-2.7987 BAU .8538 $0T 9090.5 3OR !033.9 303 1549.8

ROE .8164 RRA 1.2269 RE3 -.4481FAU .13117 RRT .liSt RflF ,9705 RTF ,_v32

r0E 4.?3TT FRAtS.4854 FC$-S.OtTS DS_ 10954 806 6389.$ 923 .0ROT 913 ,9854

80[ 1.8300 BRA 4.5939 8C3 2.8222 FSP 2889 301 9339,5 302 517.2 THA t8,17

kAU_H DATE MAR 13 1971

HELIOCENTRIC CONIC

9L 148.87 LAL .DO

RP 214.72 LAP ",5?

RC 148.?70 GL s.g8

PLANETOCENTR!C CONIC

C3 22*981 VML 4.?94

LNCH AZMTM LNCH T!ME

50,00 18 8 21

60.00 18 S5 43

TO.DO 19 36 39

80,00 21 12 54

90.00 22 37 49

1DO,00 23 38 45

110.00 1 0 1

DIFFERENTIAL CCRRECT!ONS

TOE 1.6985 TflA 4.4064 TC3-2.8330 BAD ,8798

ROE .8099 RRA 1.1642 RE3 -.4168 FAD .1280!

FOE 4.6?83 FRA13.2663 FC3-4.8223 RiP 10981

BDE 1.6816 BRA 4.55?6 6CS 2.8633F$P 2814

EARTH TO MARS

178.36 DEC .20261 INC .9712 Vl 29.870

176.45 RCA 142.23 APO 214.50 V2 25.809

184.54 ZAC 87.77 ETC 267.71 LVI 10.48

3.788 DPA -39,52 RAP 2?7,17 ECC 1.3725

PO ¢ST TIN INJ 2 LAT !hJ 2 LONG

2028.? -15.37 ?3.20

1904.2 -12.61 64.54

|726.8 -10,05 52.04

1489.8 "8,15 35.20

1216.6 -7,42 15,51

964.3 -8.15 356.$7

773.6 -tG,OS 340.96

ORBIT O(TERNINAT!ON ACCURACY

ST 125.0 59 54.1 IS 123.1

¢RT ,9720 ¢98 ".9599 CIT -.0988

LSA 185.0 MSA 14.0 3S& 1.3

ELI 135.7 [L2 11.7 ALF 23.00

FLIOHT TIME 2?0.00 ARRIVAL DATE DEC 8 1871

DISTANCE 655.072 EARTH TO MARS

L(X. 171.?8 VL 32.273 GAL -8.81AZL 89.11HCA 219.88 8HA 179,43 ECC .20368 INC .8904 Vt 29.9?0

LOP 31.44 VP 22.191 GAP .70 kiP 90,69 TAL 317,59 TAP 177.27 RCA 142.09 APO 214.78 V2 25.5?3

GP -14.53 ZAL !33.38 ZAP 63.18 (T8 171.88 ZAE 106.8! (T[ !83.98 ZAC 68.29 [TC 26?.63 LV! 10.12

DLA -7.23 RAL 328.18 RAD 8644.1 VEL 11.957 PTH 8.96 VHP 3.820 DPA -3g.01 RAP 2?8.71 ECC 1.3782

L-I TIME INJ LAT [NJ LONO |NJ RT ARC INJ AZNTH !NJ TIME PO CST TIM !NJ 2 LAT INJ 2 LONG

3022.8T -31,86 92.02 !0?,46 127.42 18 58 44 2022.9 -15.08 72.93

2898.91 -26.82 84.62 19!,40 121,28 19 44 0 !8g6.9 -12,30 64.18

2717,T5 -22.29 72,88 194.16 1!6.58 20 4! $6 17!7,8 -9,72 51.58

2479.08 -18.g9 38.38 195.80 113.4g 2! 54 13 1479,1 -7,T9 34.60

2208.0? -!T.?9 36.79 196.36 112.3g 23 14 34 1208,1 -7.06 14.A5

1993.52 -18.99 17,75 195.80 1!3,49 24 28 19 983.5 -7.79 355.97

1764.57 -22.29 1.76 194,16 116.58 I 29 26 ?64.6 -g,72 340.4?

N!D-COUR$[ EXECUTION ACCURACY ORB|T OETERM|NAT!ON ACCURACY

$GT 62gg.5 $GR 1750,2 SG3 15t6.6 ST !29.1SR 52.8 88 121.6

RRT .9520 RRF .9660 RTF .9856 CRT .g6?5 ORS -.9587 CRT -.9990

SGD 6558.2 923 .0758 913 .9854 LSA 184.4 M6A 14.3 SSA 1.3

$G1 6517.8 SG2 5!7.9 THA 14.9! ELI 138.9 E_2 12.4 ALF 21.76

??



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 13 ttT! FLIGNT TII_ Eft,00

NELI_XE_TRIC CONIC DI3TANCE SST.tIt

RL 148.67LAL .GO L04. 171,f6 VL It,IT! tAL "l.6l AZL 63o13 MCA lEO.l! 3_A

RP 819.04 LAP -,|3 LOP 31,61VP t|,t|l SAP ,SO AZP SO,St TAL 317,83 TAP

RE 181.811GL |,41 6P -13,60 ZAL t53,S| ZAP 83,?0 ET8 1?1,S7 ZAE 105,33 ETE

PLAMETOCEHTRI¢ CONIC

C3 23.354 VHL 4,653 OLA -?.iS RAL 3|t,I1 RAO IQ44,} V[L 11,972 PTM $,97 VHP

LNCH AENTH LHCH TIRE L-I TIME INJ LAT

S0,D0 18 11 42 3017.g0 -31.SS

80.D0 18 39 33 2890,61 -Jl,6D

70.60 EO 1 2 2709.84 -EI,OS

80.00 81 17 44 2469.88 -28.73

90.00 88 42 S? 2194,80 -17,48

100o00 O 4 36 1944.00 -18.73

110.00 1 4 29 I756.66 -22,09

OIFPERENTIAL CORRECTION8

ARRIVAL DATE DEC 10 1071

EARTH TO MAR1

I?|,SI ECC,20410 |RC ,8t56 VI |9,270

!T8,03 RCA 141,91APO 21S.07 V2 2S,536

183.43 ZAC 68.?8 EYC 287.S6 LVl t.78

3,G84 DPA -31,O1 RAP 278.32 [CC 1,3043

INJ LONG INJ RT ASC INJ AZMTM INJ TIME RO CST TIM INJ 2 LAT INJ 2 LONG

91.73 187.D8 127.58 19 2 0 2017,g -14,84 72.71

D4,24 191,96 t21.47 19 4? 44 1890.8 -12.04 83.86

1_.36 194.74 116.77 20 4e 12 1709.8 -9.42 51,13

38.79 198.41 113.63 21 58 38 1469.S -7,48 34,07

38.15 19S.97 112.39 23 lg 32 1194.8 -6.74 14.27

17.18 196.41 t13.69 0 37 0 944;0 -7.40 355.44

1.28 194.74 116.77 I 33 41 755.7 -9.42 340.04

HIO-C_RS£ £XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE t,7821 TRA 4,5943 TC3-2,8739 DAU ,9054 3GT 6503.3 $GR 1671.6 6G3 1482.4 8T 133.1 8R 51.3 88 120,1

ROE .8025 RRA 1.1051RC3 -.3888 FAU .12463 RRT ,9473 RRF .9609 RTF ,9839 CRT ,982? CR$ -,6514 COT -.9991

FOE 4.6208 FRA13.0679 FC3-4.6802 86@ 11211 $GB 6714,7 R23 .0713 Rt3 ,9854 L3A 186.0 NGA 14.7 $8A 1.3

80E 1.9862 DkA 4,7854 BC3 2,9000 FOP 2760 $Gt 6694.5 682 520.1 THA 13.77 ELI 148.8 EL2 13.1 ALF 20.62

LAUNCH DATE MAR 13 197t FLIGHT TIME 274,D0 ARRIVAL DATE DEC 12 1971

HEL|_ENTRI¢ CONIC

RL 146.87 LAL ,00

RP 818.37 LAP -,80

RC 183,889 6¢ 4,88

PLAHETOCENTRIC CONIC

C3 23.791YHL 4,8?4

LNCH AZMTH LNCH TIME

30.00 18 14 5S

80.00 19 3 13

70.00 20 9 14

80.00 21 22 29

90.00 22 4? 31

100.00 0 9 17

110,00 1 8 34

DISTANCE 661.354

LOL 171.76 YL 32.283 GAL -6.96 AZL 89.26 HCA 222,02 8HA

LOP 33,78 VP 22.12/ GAP ,29 AZP 90_5§ TAL 316.85 TAP

GP -13.38 ZAL |54,26 2kP 82o26 [78 171.48 ZA£ 103.93 [TE

EARTH TO NAN8

178,59 ECC .20598 IRE ,741D Vl 2S,670

178.87 RCA 141.81 APe 213.38 V2 23,499

|82.99 2AC 89.25 ETC 267.50 bYJ 9.45

DLA -8,10 RAL 327.02 RAD 6844.3 TEL |1.989 PTH 6.98 _tP 3.891DPA -38.04 RAP 273.98 [CC 1,3902

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO COT TIM INJ 2 LAT INJ 2 LONG

30t3.77 -31.48 91.48 188.53 127.72 |9 3 8 8013.8 -14,64 78,32

2885.28 "26.41 83.91 192.53 121.62 19 51 19 1885.3 "11.81 63.60

2708,96 -21,83 71.94 195.34 118.94 20 50 17 1703.0 -9,17 50.76

2461.14 -18.50 55.27 19?.03 113.87 22 3 30 1461.1 -7.20 33.60

2185.72 -17,24 35.59 197.80 112.77 23 24 16 1185.7 -6.45 13.78

1935.61 -18.50 16.64 197.03 113,87 0 41 32 935.6 -7,20 354.97

1749.70 -21.83 ,88 195.34 116.94 1 3? 46 749.8 -9,17 339.67

DIIrP'ERENTIAL CCRRECTIC_4S

TOE 1.8258 TRA 4.7813 TC3-2,9110 IAU ,9315

ROE .7984 RRA 1.0488 RC3 -,3827 FAU .12124

FOE4.5595 FRA12.8598 FC3-4.4180 BOP 11588

BOE 1.9919 BRA 4.8949 BC3 2.9338 FOP 2701

NID-COURSE EXECUTION ACCURACY O_BIT DETERNINATION ACCURACY

SOT 6700.5 8OR 1597.5 $G3 1447.0 3T 137.1 $R 50.4 8s 118.8

RRT ,9420 RRF ,9552 RTF ,9841 CRT .9577 CR$ -.9468 COT -.9993

SGB 6888.3 R23 .0672 R!3 ,9854 LSA 187.5 MSA 15.1 38A 1.3

861 6880.4 882 523.2 THA 12.73 ELI 145.4 EL2 13.? ALF 19.98

LAUNCH DATE MAR 13 1971 FLIGHT TIME 276.00 ARRIVAL DATE DEC 14 1971

HELIOCENTRIC CONIC

RL 148.67 LAL .00

RP 2|5.7| LAP ".48

RC 156.143 GL 4,38

PLANETO_ENTRtC CONZC .

C3 24,|?3 VHL 4.9|?

LNCH ASHTH LNCN 7IRE

50.00 19 18 0

80.00 19 8 44

YO.O0 20 9 14

80.00 29 28 56

90.00 22 52 30

IOO.OO 0 13 43

110.00 I 12 36

DISTANCE 665.488

LOL 171.76 VL 32.289 GAL "7.07 AZL 89.33 HEA 223.19 6MA

LOP 34.95 VP 22.086 GAP .08 AZP 90.49 TAL 316.47 TAP

GP -12.93 ZAL 134,80 ZAP 60.87 ETS 171.32 ZAE 102.53 ETE

EARTH T0 MARS

178.68 [CO .20721 INC .6715 Vt 29.970

179.83 RCA 14].86 APO 215.71 V2 25.461

132,56 ZAC RD.?O [TC 287.4S LV1 9.13

DLA -8.48 RAL 327,44 RAO 6644.8 VEL 12,006 PTH 7.00 VHP 5.930 DPA -37.60 RAP 275.?g [CC 1.3978

L-[ TIRE INJ LAT [NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO COT TIM [NJ 2 _AT [NJ 2 LONG

3010.42 -31.34 91.29 189.09 127.85 19 9 10 2010.4 -14.48 72._7

2800.80 -26.25 85.64 195.12 121.75 19 54 45 1680.8 -11._2 83.37

2687,06 -21.85 71.18 195.85 117.00 20 54 11 1697.1 -8.95 50.44

2453.81 °18.29 54.82 197.66 114.02 22 7 50 1453.8 -6.96 33.19

2177.75 -17.03 35.10 198.24 112.92 23 28 47 1177.8 -8.20 93.31

1928.29 -|8,29 t9.|9 197,96 214.02 0 45 52 928.3 -6.98 354.18

1743.88 °21.65 .50 195,95 117.08 I 41 40 743.9 -8.95 339.38

OIFPERENTIAL COqR[CTION8

7DE 1.8872 YRA 4.9647 TC3-2o9464 6AU °9592

861 .7902 2RA .9935 RC3 -.340| FAU .11838

POE 4.4835 FRAI2.9317 FC3o4,2393 |lP 11807

JOE 2.0480 ERA 5.0631 9¢3 2,9890 F6P 282?

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8669.2 SGR 1526.S SG3 1409.9 ST I4O.? SR 49.3 83 I19.?

RRT .9390 RRF ,9487 RTF ._J49 CRT .9524 CRI ".9418 (IT ".9194

88| 7056.3 R23 .0923 RI3 ,9854 LGA 188.? RSA 15.4 |3A J.3

GGI 7039.| GGE S|S,3 THA |I,?G ELI 148.4 (L_ 14.2 ALP 18.St

LAUNCH DATE MAR 13 tSTt FLIGHT TIME 2?0,00 ARRIVAL DATE DEC 18 1971

HELIOCENTRIC CONIC

RL 140.i? LAL ,D0

RP 816,04 LAP -,42

RC 158_831GL 3.91

PLAMET¢)¢ENTRIC CONIC

C3 24,821VHL 4.962

LN¢N A_NTH LN_H TIRE

50.00 18 20 $8

80°00 19 10 S

70,00 20 13 3

80.00 21 31 10

90.00 22 56 55

IO0.OO 0 97 58

110.00 I 18 25

DISTANCE S99,GIE EARTH TO RAR3

LOL 171.79 VL 3t.til 6AL -T,t? AZL IG,3S HCA tt4,_5 INA tTI,TT ECC .|0849 INC ,6054 Vt 29.970

LOP 36,12 VP 22.092 SAP -,It AZP 90,45 TAL 316,08 TAP 190,43 RCA I41.SD APO 218,05 V2 25,424

GP -It,SO ZAL 254,93 2AP $9,$2 ETS 271,27 ZAE tOl,ti [?[ 202,1? ZAC 90,22 [TC 287,41LVI 8.00

OLA -8.84 RAL 3|7,95 RAO 6844,9 VEL 12,023 PTM 7.01 VHP 3,97| OPA -37.17 RAP 275.49 [CC 1.4052

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH JNJ TIME PO COT TIM INJ 2 LAY INJ 2 LONG

3007,84 -31.23 91,13 189.67 127.91 19 11 6 2007.8 -14,35 ?2,26

2877.19 -26,12 83.42 193.73 121,83 19 56 3 1877.2 -11,48 83.19

2692.09 -21,50 71,27 1g6,59 117.20 20 57 55 1692.t -8,76 50.17

_447,52 -18,12 34.44 198.3! 114,15 22 1! 50 1447,5 -8,75 32.84

211'0.83 -16.65 34.63 198.90 113.06 23 33 8 1170.8 -5.98 12.92

1921.99 -18.12 13.8! 198.31 II4.1S 0 50 0 922.0 -6.75 354.2!

1738.91 -21.50 .|g 196.59 117.20 1 43 24 738.9 -8.76 339.09

OROIT OETERH[NAT[ON ACCURACY

87 145.4 82 48.8 68 118.3

CRT .9478 CR8 -.9383 CST -,9998

L6A 191.7 NSA 15.8 $SA 1.3

ELI 152.6 EL2 14.9 ALF 17.77

DlirrERENT_AL C_RRE¢TION8

TOE 1.9679 TRA S.1672 TC3-2.9946 _AU .9778

NO( *?919 RRA .9473 R¢3 -,3080 _AU ,11184

FOE 4,4833 FRA12,4710 FC3-3.9325 1_OP 12310

BOE 2.1212 ORA S.2533 BC3 2.9706 FOP 2634

MID-COURSE (XECUT/ON ACCURACY

8GT 7086,8 8GR 1468,0 863 1378.1

RRT .9284 RRF .8421 RTF .9838

8G0 7237,1 R23 ,0632 213 .8848

881 7217,2 SG2 335,7 THA 10.95



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUH(H OAT? lIAR 13 lIT! _LISMT TIN[ 180.00

_[LIOCENTRI( CCliIC OIITANC[ 173.737

RL t48,17 LAL .OO L_. I?l.?i VL 31,301 GAL "?,21 AZL 89,46 HCA 21|,31 8NA

lip Ill.311 LAP -.$9 LOP 3?,R? VP _2.016 tAP -.3t AZP 90.38 TAL 31|,69 TAP

RC |t1,134 GL 3.4Y GP -IZ,OI lab Ill.t1 lAP _.21 ITS ITl.04 ZA[ ll.81 [Tr

PLANI[TOCI[NTR | ¢ CONIC

C3 25,Qtt ¥HL $,Q02 DLA -2,17 RAL 328.25 RAO ISdS.O VEL 12,044 PTH ?.03 YHP

iNCH AZMTH LNCH TI_. L-I TIME INJ LAT

50.00 I$ 23 41 300S.gl oll,lS

IO.O0 It 13 II 28?4.25 -26.01

70.00 20 |e 41 2687.g3 -21.3?

80.00 21 35 13 2442.32 -|?,iT

gO.OO Z3 t l _I34,88 -tl.sg

tOO,DO 0 22 0 IllS.SO -IT.IT

|tO.00 I 20 3 1734.73 -21.37

DIFFERENTIAL COqR[Cti(_l$

7DE 2.OZlO TRA 5.3394 TC3-3.0000 BAU l. OlI|

ROE .704| RR& .el34 RE3 -.2950 FAU .tit03

VDE 4.3133 FRAIl. IllS FC3-3.8311BIP 1244S

BDI[ 2.1677 BRA 5.4137 BE3 3,0144 FSP 2511

ARRIVAL OIT2 OEC II IlYl

EARTH TO NARR

IYl.l? ECC .20lli INC .Sill ¥1 2l.l?O

131.20 RCA |41.34 APO |11.40 ¥2 IS,ill

Ill.l| ZAC I0.S3 [TC 267.3_ LVl 1.4t

i.OIS OPA -36.?t RAP 275,38 ECC 1.4121

INJ LONG INJ RT ARC |NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAY ZNJ t LONG

II.O2 Ig0.Zl IZT.gA _g 13 SS ZOOS.1 -14.23 72,17

83.2S 194.35 lll.g4 20 I 13 1874,2 -11.34 13.04

?1,02 tg?.Z3 1IT.30 2t I 29 1687.9 *l.ll AS.IS

54.11 198.97 114.25 22 15 SS 1442,1 -8.57 32.34

34.31 tgg.56 tt3.t? 23 3? 13 1164.l -S.?g 12.58

15.48 198.97 114.25 O 53 ST 916.6 -1.57 353.91

35g.g4 197.23 |I?,30 ! 48 38 734.8 -8.81 338,17

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT ?255.9 Sr.,R 1401.2 383 1336.3 ST 148.3 SR 47,5 SS 113,1

RRT .9222 RRF .g33? RTF .g844 CRT .gill CRS -.g322 CST -.gggs

SGB ?3gO,O RlS .0584 RI3 .gel2 LIA 19Z,O NSA 16.2 $SA 1.2

$GI ?3?0.5 SG2 536.8 THA 10.14 £LI 154.9 EL2 IS.3 ALF 16.94

?g



JPL ,TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE MAR IA lITi

HELIOCENTRIC CONIC

RL 148.?1 LAL .6D

NP 207.13 LAP "1.$3

RC S6.791 r,L -16.84

PLANETOCENTRIC CONIC

¢3 38.918 VHL 0.238

LNCN AZN?H LNCH T|N_

S0.00 20 21 39

DO.DO 21 50 35

?0.00 O 31 40

71.63 1 39 6

71.83 ! 39 6

71.63 1 39 6

IID.OD $ 31 8

ELIGHT TIRE lie.DO ARRIVAL DATE AUG 11t _l?l

OliTANCE 421,626 EARTH TO MAR8

LOLl?2,?6 VL 33,43? tAL "?.?2 AZL 93.66 MCA 146.61 8Mk 199.44 ECC .26561 INC 3.6609 Vl 29.982

LOP 322.50 VP 24.620 SAP tS.45 AZP 86.84 TAt. 324,21 TAP I|3,86 RCA 142.46 APO 256.40 V2 26.443

GP 9.03 ZAL |42,74 ZAP I SQ,60 ETS 155,57 ZAE 16|,T3 ETE 129.98 ZAC 110.69 ETC 274,62 LVl -21.$0

DLA -33.31RAL 330,SS RAD _650.3 VEL 12,601PTH ?,46 VHP 6.066 DPA -12.41 RAP 303.17 [CC 1.6403

L-[ TIN( INJ LAT [NJ LQNG INJ NT ASC ZNJ AZNTN INJ TINt PO CST TIM INJ 2 LAT INJ 2 LONG

259$.02 '12.01 70.43 198,47 136.39 21 4 52 1593.0 6.35 54.63

2340.30 -4,10 55,19 203.68 130.13 22 35 35 1340.3 11.94 37.16

1894,60 7.35 27,64 214.66 123.41 1 3 14 694.6 20.48 6.97

168T.79 13.?0 15.71 218,56 120.66 2 ? 14 687.8 25.09 353.30

1687.79 13.70 13.71 218.56 120.66 2 ? 14 687,8 23,09 353.30

1687.?g 13.70 15.71 218.$6 120.66 2 ? 14 667.6 25.09 353.30

6229,46 ?.35 294.6? 214.66 t23.4! ? 14 56 5229.5 20.46 2?3.80

OIFFERENTIAL CCRRECTIO#S

TD[-1.1800 TRA_2oD?S3 TC3 -.0992 8AU .1223

ROE -.4846 RRA -,SS2R RC3 .2130 FAU ,05011

FOE 1.0900 FRA 3.1477 FC3-1.1148 DSP 4536

"0DE 1.2738 IRA 2.1197 BC3 .2350 FSP 506

MID-COURSE EXECUTION ACCURACY

SOT 2532.0 6GR 653.9 SO3 333.3

RRT .8216 RRF -,8693 RTF -.9021

666 2615.1 R23 -.1972 R13 0.9065

661 2589.5 $62 364.5 THA 12.23

LAUNCH DATE MAR 14 19?1 FLIGHT TINE 16D.OO

HELIOCENTRIC CONIC

RL t48.71 LAL .DO

RP 207.05 LAP -1.$4

RC 51.030 GL -20.81

PLAN[TOCENTRIC CONIC

C3 S?.884 VHL 0.|S5

LNCH AZNTH LNCH T1H(

SO.OO 20 30 S

00.00 22 9 5

99.88 I 30 38

09.89 1 30 38

09.86 1 30 38

69.06 I 30 38

$9.86

DISTN_IC[ 4?0.089

LOL 172.?6 VL 33.378 GAL -?.58 AZL 93.60 HCA 150.93 6MA

LOP 323.66 VP 24,624 GAP /6.01 AZP 86.66 TAL 324.24 TAP

GP 9.63 ZAL 142.33 ZAE 157.45 ST6 155.37 ZAE 161.81 ETE

ORBIT DETERMINATION ACCURACY

ST 64.1 6R 23,0 SS 50.5

CRT .9547 CRS .6573 CST .9?11

LSA 85.8 HSA 12,7 8SA 1.0

ELI 67.8 EL2 6.5 ALF 19.12

ARRIVAL DATE AUG 21 1971

EARTH TO NARD

t97,87 ECC .27936 INC 3,799? Yl 29.962

IIS.19 RCA 142.59 APO 253.15 V2 26,453

127.11ZAC 111.27 [TC 274.71LVI -22.46

DLA "34.23 RAL 330.93 RAD 6649.9 VEL 12.561 PTH 7.43 VHP T.883 DPA "I1.?? RAP 303.60 [CC 1.6235

L-| TIME INJ LAT INJ LONG INJ RT ARC ZNJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2563°07 -10.53 69,13 199.16 136.67 21 12 49 1563.1 ?,83 53.36

2299.50 -2.30 53.24 206,99 130.25 22 47 25 1299.5 13,6? 35.10

1714.00 |4,28 $8,11 218,95 121.44 I 39 12 ?14.O 23,92 355,73

I714,00 14.28 18.11 2t6.95 121.44 ! 59 12 714,0 23.92 336.73

1714,00 14.26 18.11 210.93 121.44 I 39 12 ?14,O 25.92 355.13

1714,00 14.28 18,11 2t8,95 t22,44 1 39 12 714,0 25.92 355.?3

I 30 38 1714.00 14.28 18,11 218.95 121.44 1 59 17 714.0 25.92 355.73

DIFFERENTIAL CCRRECT[ONS

TDE-1.1929 TRA-2.0417 TC3 *.0933 DAU .1257

ROE -.4838 RRA -.4014 RC3 ,2299 FAU .05166

FDE 1.1496 FRA 3,2500 FC3-1.1610 DiP 4624

DOE 1.2673 BRA 2.0800 BC3 .2481ESP 539

N|D-COUR$[ EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

3ST 2355.4 6GR 698.0 $63 353.2 ST 65.4 6R 23.5 86 S2.3

RRT .6446 RRF ".6941RTF -,9046 CRT .9653 CR8 .8?43 CST .9?u!l

8GB 2649.0 R23 ".6128 R13 -,9123 LSA 86.0 NIA 12.? 6SA 1.0

6GI 2623,9 8G2 363,9 TNA 13,25 ELI 69,2 _L2 5.6 ALF t9.$0

LAUNCH DATE NAN 14 1971 FLIGHT TIM( 162.00 ARRIVAL DATE AUG 23 tg?t

HELIOCENTRIC CONIC DISTANCE 433,607

RL I48.71 LAL .DO LOL 1?2.76 VL 33.304 GAL "7.44 AZL 93.95 MCA 152.21 6HA

RP 208.97 LAP -1.84 LOP 323.03 VP 24.633 GAP 15.57 AZP 86.50 TAL 324.28 TAP

RC 37.440 GL -21.97 GF I0.29 ZAL 141.87 ZAP 15E.26 ET6 155.12 ZAE 161.72 ETE

PLANETOC[NTRIC CONIC

C3 38.975 VHL 6.08| DLA -35,2| RAL 331.59 RAD 6649.6 VEL 12,324 PTH ?.40 YHP ?.676 DPA -lI.O? RAP 305.89 [CC 1.6085

LNCH AZHTH LNCH TIN[ L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIHE PO CST TIN |NJ 2 LAT ;NJ 2 LONG

50.00 20 39 25 2531.?1 -8.98 67.?? 200.01 136.92 21 21 5? 1531.7 9.41 52.01

60.00 22 23 21 2254.?0 -.33 31.10 208.26 139.30 23 ! 0 1254.? 15.55 32,81

88.10 ! 22 49 1739.05 14.87 20.43 219.44 122.29 I S| 48 739,1 26.73 358.12

88.10 ! 22 49 1739.05 14.87 20.46 219.44 I22.29 1 51 49 ?sg.1 26.?g $58.|2

68.10 I 22 49 1739.05 14,87 20,46 219,44 122,29 1 51 46 739.1 26.?9 336.12

88.I0 | 22 49 1739.05 14.87 20,46 219.44 122,29 I 5| 40 ?39.1 28.79 358.12

Se.lo 1 22 49 1739.05 14.87 20,46 219.44 122.29 I 51 48 739.1 26.79 350.12

EARTH TO MARS

196.41 ECC .27344 IHC 3.9502 Vt 29.962

116.49 RCA 14_,71 APO 250.12 V2 26.462

124.30 ZAC 111.91 [TC 274.79 LV| -23.18

DIFFERENTIAL COqRECT|ON8

TDC'I.20?4 TRA'2.00tt TC3 *.0671 9AU .1300

ROE -.48R0 RRA -,4432 RC3 .2486 EAU ,0S333

FOE t.2139 ERA 3.3693 FC3"1,2487 BSP 4666

BDE 1.3016 BRA t.OSOI 6C3 .2630 DIE 5?3

LAUNCH DATE MAR 14 16?1

MELIOCENTDIc CONIC

MID*COURSE EXECUTION ACCURACY Ole61T DETERMINATION ACCURACY

SOT 25?3°6 6GR 149,6 SO3 373,7 ST 63.6 8fl 24.1 SS S4.t

RRT ,8646 RRF *°1152 RTF -,_74 CRT ,9749 CRi ,BlOI C$t .9306

s;8 2902.s R23 ",2233 RI3 -,9160 LSA 86,3 MSk 12,0 $$A ,9

8GI t6S?.S SG2 363.3 ?HA 14,40 ELI 70.7 EL2 S.I ALE t9.SY

EL|GHT TINS IS4,00 ARRIVAL DATE AUG 25 II?I

DISTANCE 437.176

RL 148.?1 LAL .00 LOL 172.?$ VL 33.233 GAL -7.31 AZL 94,11HCA 153.47 8HA

RP 208.80 LAP -1,84 LOP 323.29 VP 24,545 GAP 15.15 AZP 86.32 TAL 324.32 TAP

RC 5?.930 GL -23,15 gP 11.02 ZAL 141,33 ZAP 135.01 [TS 154.81ZAE 161.51ETE

PLANETOCEHTRIC CONIC

C3 36.191 VHL 6.016 OLA -36.25 RAL 332.23 RAD 9649,3 VEL 12.493 PTH 7.38 VHP

bHCN AZHTH LNCH TIME L-I TIME INJ LAT

50.00 20 49 46 2496.65 -?,$3

80.00 _2 40 15 2204.53 1.88

86.3D 1 IS 35 1763.31 13,46

66.30 1 15 33 1763.31 15.46

66.30 I 15 35 1?63.31 13.46

66.30 1 15 35 1763.31 IS.46

86.30 1 15 35 1763.31 15.46

DIFFERENTIAL CO_RECTICqS

TDE-1.2212 TRA-I.9563 TC3 -.0?7? BAt/ ,1351

RD( -.4912 RNA -.4881 RC3 ,2692 FAU ,03508

FDE 1,2638 VRA 3.4803 FC3-1,3175 DSP 4717

DOE 1.3163 BRA 2.0163 6C3 .2?92 FDP 608

EARTH TO NARD

|93.06 ECC .26?92 INC 4.1140 V! 2R.982

117.79 RCA 142.82 APO 24?,30 V2 28,489

12|,S0 ZAC 112,61 ETC 274.8? LVI -23.91

7.4?8 DPA -10.31 RAP 303.93 [CC I.$956

INJ LONG INJ RT ASC INJ AZNTN INJ TIHE PO CDT TIH INJ 2 LAT INJ 2 LONG

66,36 201.D? 137,14 21 31 27 1498.6 !!.03 50.58

46.69 20g,66 130._6 23 1? 0 1204.5 17.63 30.IT

22,?8 220.06 123,21 ! 44 $8 763.3 27.69 .SO

22.?8 220.06 123.21 1 44 SS 763.5 2?.69 .50

22.?6 220.06 123.21 1 44 58 763.3 27.69 .50

22.?8 220.06 123.21 1 44 $8 763.3 27,69 .50

22.?8 220.D6 123.21 1 44 56 763.3 27.69 .50

N|D-COUR3E EXECUTION ACCURACY ORBIT D[T[RNINATION ACCURACY

SIT 2568.4 SGR 909.S $83 3gS.D ST 67.7 9R 24.g 83 56.1

RRT ,6810 RRF ".9330 RTF -.9102 CRT .9830 CRS .goD? CST .9679

SO6 2712.0 R23 ".2419 R13 ".9202 LDA 90.S HSA 12.8 89A .V

6G1 2686,9 SO2 369.0 THA IS.71 ELI ?2.0 EL2 4.3 ALF 19.98

8O



" JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATS MAR 14 19?! PLIGHT TIME |SS.O0 ARRTVAL DAY[ AUG £? 19Y1

HELIO([MTtlC CCt#1C

RL 148.T1 LAL .GO

RP 208.88 LAP -1.53

t¢ 58.41{ r_. -t4o41

PLA_TC_ENTRIC CONIC

¢5 5S.53? VHL 8.RRI

LNCH AZNTM LNCH TIME

SO,DO 21 1 28

SO.DO 23 O 42

64.48 1 8 SS

94,48 1 S SS

64.48 1 8 iS

64.d8 1 8 55

64,48 1 D 55

DISTANCE 449,?tl EARTH TO MAm9

LOL tTl,lS YL 31.1i$ GAL -T.IG AlL G4.ES HCA tS4.T4 GMA 1t3.1_ ECC ,Ill4i IMC A.2i3D vt 29.t92

LOP 327.$6 VP 84.462 GAP |4,73 AZP 86,12 TAL 394.3S TAP t19,|0 RCA 142.92 APO 244.88 V2 28.4?4

It,62 Z&L t40,TG ZAP tS3.TO IT8 IS4,44 ZAE 161.16 [T( t19.0T ZAC tt3.4O ETC 2T4.94 LVl -24.T3

DLA "37.37 RAL 83E,IT RAD l(Alot VEL IE.AST PTH T.3G VHP ?.t8i DPA -9.49 RAP 308,82 [C¢ 1.5849

L-I TINS INJ LAT INJ LONG INJ RT ARC lNJ AZMTH INJ TIME PO CRY TIN INJ 2 LAT INJ Z LONG

2493.$8 -S.S8 $4,88 202,36 137,33 2I 42 32 1463.9 12.78 48o0S

E149.91 4,46 45.88 211.92 130.09 23 39 2G 1145.6 19.99 27,01

1?8?,05 16,01 25,12 220,82 12d,2I I 38 42 T8?.I 28,62 2.81

1787.08 16.06 25.12 220.82 124.21 I 38 42 787.1 28.$2 2.91

1?87,05 18.06 25.12 220,82 124.21 ! 38 42 787.1 28.82 2.91

1787.98 16.06 25.12 220.82 124.21 1 38 42 787.1 28.62 2.91

1787.05 t6.06 25.12 220.82 124.21 ! 38 42 787.! 28.62 2.91

DIFFERENTIAL CCRR[CTION$

TD[-1.2433 TRA-I.9133 TC3 -.0?49 BAU .1420

ROE -.S_08 RRA -,5374 RC3 .2892 FAD .ORGY1

FOE 1,9625 FRA 3.5914 FCS-1.383R 88P 4814

BO£ 1.3494 8RA 1.9874 DC3 ,2998 FSP 648

LAUNGvl DATE NAR 14 1971

NELIOCENTRIC C¢:NIC

RL 148.71 LAL .00 LOL 172.76 VL 33.103 GAL

HID-COURsE EXECUTION ACCURACY Gd_DIT DETERMINATION ACCURACY

SOT 2609.9 9GR 8?9.3 3G3 417.1 ST 69.1 8R 26.0 68 58.2

RRT ,8940 RRF -.94??RTF -.9117 CRT .9896 CR9 .9218 CST .9688

SO8 2?50.2 R23 -.2569 R13 -.9235 LSA 95.1 NSA 15.0 814 ,8

891 2?24.3 SO2 376.6 THA 17.12 ELI 73.T EL2 3.5 ALF 20.45

FLIGHT T|H( tGS,QO ARRIVAL DATE AUG 29 1971

DISTANCE 444.451 EARTH TO MARS

-?.06 AZL 94.49 HCA 1SO.DO SMA 192.61 2CO .25744 INC 4.4897 Vl 29.962

RP 206.80 LAP -1.92 LOP 328.83 YP 24.393 GAP 14.32 AZP 95,90 TAL 324.4| TAP 129.41 RCA 143.03 Also 242.20 V2 26.442

RC 59.137 GL "25.76 GP 12.?2 ZAL 140.09 ZAP 152.32 ETS 154.02 ZAE 160.67 ETE 1|6o74 ZAC 114.28 ETC 2?8.09 LVI -29.61

PLANETOCENTRIC C(_NIC

C3 35.020 VlAL 5.919 DLA -39.57 RAL 333.79 DAD 6649.9 VEL 12.447 PTH ?.35 VMP ?,/OR DPA -8,89 RAP 303,R6 ECC 1.5?63

LNCN AZMTH LNCH TIME L'I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME leo CST TIM INJ 2 LAT INJ 2 LONG

50.00 21 14 44 2425.9t -3.69 83.29 203.94 137.47 21 55 19 1429.9 14.62 47.37

60.00 23 27 16 2071.99 ?.68 42.32 2t4.72 129.69 24 1 48 1072.0 22.87 22.91

• 2.60 1 2 48 1810.52- 18._5 27.47 221.74 125._0 I 32 59 610.5 29.56 5.38

62.60 1 2 48 1810.52 16.65 27.47 221.74 125.30 1 32 59 810.5 29.58 5.36

62.60 I 2 48 1810.$2 16.65 27,47 221.74 125,3Q I 32 89 910.5 29.58 5°36

62.60 1 2 48 1810.82 t6.65 2?°47 221.74 125.30 1 32 59 810.5 29.58 5.36

62.60 1 2 48 1810.52 16.65 27.47 221.?4 129.30 I 32 39 810.5 29.58 5.56

OIFFERENTIAL CC_RECTION$

70[-1.2659 TRA-1.8644 TC3 -.0893 8AU .1498

RDE -.5151 RRA -.5909 RC3 .3123 FAU .05860

FOE 1.4492 FRA 3.6990 F¢5-1.4487 93P 4883

BO£ 1.3667 BRA 1.9558 BC3 .3199 FSP 698

MID-COURSE EXECUTION ACCURACY ORBIT OETERM'NATION ACCURACY

SOT 2619.2 SGR 959.5 993 439.6 ST 70.4 8R 27.2 SS dO.3

RRT ,9047 RRF -.9996 RTF -,9134 CRT .9948 CR9 .9358 CST .96S9

SGB 278S.7 R23 -.2989 RI3 -.9273 L$A 95.7 NSA 15.1 58A .8

391 2?58.9 392 39?.5 THA 19,?S ELI 75.4 EL2 2.6 ALF 21.99

LAUNCH DATE MAR 14 1971 FLIGHT TIME 170.00 ARRIVAL DATE AUG 31 1971

HELIOCENTRIC C_IC OISTAHCE 446.151 EARTH TO MAR6

RL 148.71 LAL .DO

RP 206,?5 LAP -1.82

RC 59.850 f(. -27.21

PLAN[TOCENTRIC ¢0NIC

C3 34,648 VHL 5.288

LNCN AZNTH LNCM T|HE

SO.DO 21 50 !

SO.DO O 13 25

40.6? D 8? 18

60.47 O ST 15

60.87 0 $7 IS

60.67 O 57 15

60.8? D 5? 15

DIFFERENTIAL CORRECTIONS

YDE-1.2685 TRA-1,SD48 TCS ".DSST DAU .1587

ROE -,S343 RRA ",6462 RC$ .3381FAU ,DiOSl

FOE t,S43Q 7Rk 3.T978 YC$-t,S13Q _SP ASG9

802 1.3919 ERA 1.9175 |C3 ,3427 FSP 722

LOL 172.76 VL 33.043 GAL -6.95 AZL 94.?1HCA 157.27 8HA 191.51 [CC .25266 INC 4.7071

LOP 330.10 VP 24.307 GAP 13.92 AZP 85.69 TAL 324.46 TAP 121.72 RCA 143.13 APO 239,99

GP 13.71Z4L 139.34 ZAP 1SO.S? [TS 153.S4 ZAE 160.03 [TE 114.63 ZAC 115.26 ETC 275.08

Vl 29.942

V2 26.497

LV! -26.S?

DLA -39.95 RAL 334.69 DAD 9648.8 VEL 12.432 PTH 7.34 VHP 6.940 DPA -7.60 NAP 303.78

L-! TIME 1NJ LAT |NJ LONG INJ RT A8¢ INJ AZHTH |NJ. TIME PO ¢87 T|N INJ 2 LAT

2884.84 -1.63 6|.$9 299.89 13?.SS 22 9 48 1384.9 16.91

liST.S? 12.80 38.66 219.17 128.60 0 46 3 99T.9 2?.Q?

I833.95 17.24 29,$R 222.8S 126.50 I 27 49 834.0 30.57

1833.95 t7.24 29.88 222.85 126.50 I 27 49 034.0 30.57

1833.95 t7.24 29.88 222,85 126.50 I 2? 49 834.0 39.57

1833.99 17.24 29.08 222.89 126.50 I 27 49 834.0 30.57

1533.95 1?.24 29.83 222.85 128.$0 I 27 49 $_4.0 30.5?

MID-COURSE EXECUTION ACCURACY

SOT 2609,T S_q 1090.9 SOS A92.2

RAT .8118 RRF °.9581RTF "._,$8

8GB 9612.4 R23 ".2TSS R13 -.9321

891 8783.0 892 400,0 THA 20.85

ECC I.S702

INJ 2 LONG

45,S2

18,19

?.89

7.89

7.89

7.09

7.89

ORBIT DETERMINATION ACCURACY

8T 71.4 SR 25.5 88 92.5

CRT .9590 CR5 ,548| CIl .9400

LIA 88.2 MSA 13.3 SiA .T

ELI TS.9 EL2 1.7 ALF 21,94

LAUNCH DATE MAR 14 1971 FLIGHT TINE 172.00 ARRIVAL DATE 8EP 2 1871

HELIOCENTRIC CONIC

RL 148,71 LAL .SO

RP 200.72 LAP -1.81

RC 80.633 6L -28,7R

PLANETOCENTRIC CONIC

C3 54.456 VHL 5.898

LNCN AZNTH LNCH TINS

SO.DO 21 47 58

58.66 O $2 19

58.64 0 $2 19

58.66 O 32 19

58.66 0 52 19

S6.S_ O 52 19

58.66 0 52 19

DISTANC2 451.$87 EARTH TO HARD

LOL 172.TG VL 32.98? 6AL "6.84 AZL 94,99 HCA 150.53 8NA 190.48 ECC .24814 IHC 4.9486 Vl 29.982

LOP 331.37 VP 24.234 GAP 13.53 AZF 85.39 TAL 324.50 TAR 123.04 RCA 143.22 APO 237.75 V2 28.491

GP 14.82 ZAL 138.50 ZAP |48.33 [78 133.0$ ZA( 159.23 ST[ 112.78 ZAC 116.35 ETC 279.15 LVI -??.62

OLA -41.22 RAL 335.71 DAD 6648.7 VEL 12.423 PTH 7.33 VHP 6. 751 DPA -6. SO RAP 303.56

L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

2339,$0 .95 39.98 298.31 13?,$7 22 29 5T 1339,9 18.79

1857,55 IT.01 32.39 224.18 127.$/ I 23 17 857, S 31.59

189?.$3 17,81 32.35 224.18 t27.8! I 23 17 857.S 31.sg

185?.SS IT.81 32,33 224.18 127.81 I 23 !? 857.5 31.$9

1897.55 17.81 32.39 224.t8 127.81 I 23 17 857,5 31,$9

1897.SS 17.91 32.39 224.19 127.81 I 23 I? 6ST.S 31.$9

1857,59 17.8t 32,39 224.18 127,81 | 23 1? 8ST.S 31,$9

ECC 1.9668

INJ 2 LONG

43.41

10.52

ID,$2

10.$2

ID.52

10,$2

10.52

OR6IT OETERMINATION ACCURACY

8T ?3oD 6R 59.8 S$ 64,9

CRT .9996 CR8 .9594 C$T .9641

LSA 101,5 N3A 13.6 8SA .?

ELI 79.2 EL2 .8 ALF 22.84

DIFFERENTIAL C_RRECTIONS

TDE-1.3219 TRA-I.?S33 T¢3 -.0579 8AU .1999

ROE -.$622 RRA -.?124 RC3 ,3644 FAU .06242

FOE: 1.6930 FRA 3.8924 FC3-1,569t DSP S0|1

BDE 1.4369 lIRA 1,8929 DC3 ,3686 FSP 762

MIO-COURSE EXECUTION ACCURACY

SGT 2617.2 $GR 1157.2 SO3 485.1

RRT ,g193 RRF -,9766 RTF -,9199

8GO 289t,6 R23 -.2847 R13 -,9353

SG1 2990.5 3G2 421.2 THA 22.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL, 4, 1971)

LAUNC_ DATE _AI 14 IITI

N[LIO([NTII¢ CONIC

RL 148.7| LAL .O0

RP 208.?0 LAP "t180

RC 31,463 64. °30.48

PLANETQCENTRIC CONIC

C3 34.410 VHL S*QQS

LNCH A_NTH LNCH TIME

30.OD 22 8 38

38,57 O 48 4

56*57 0 48 4

98.5? O 48 4

58.57 0 48 4

56,5? 0 48 4

SS.S? 0 48 4

PLIGHT Yl/_ IT4.00 ARRIYAL DAVE IEP 4 |8?1

OIDTANC( 45S.858 EARTH TO NAR8

LOL IT8.?I VL 32,933 GAL -8.T3 AZL 95.22 HCA 158.80 |HA 182.53 [CE .24383 INC S.219! Vl 29.812

LOIP 332.84 VP 24,164 GAP 13,14 AZP 85.10 YAL 324.55 TAP 124,35 RCA 143.31 APO 235.75 v2 28,494

GP |6.08 ZAL 137.55 ZAP |4T.?O IT8 152,4! ZA[ |58.26 ETE 111.19 ZAC |t7.59 ETC 27S.22 LV! -28.78

OLA -42,69 RAL 336.8S RAO 6_48.? VEL 12.422 PTH ?,33 VHP G.635 DPA -'5.28 RAP 303.3! ECC 1.3883

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIN[ POCST TIN INJ 2 LAT INJ 2 LONG

2_$7.8_ 3.25 57.52 211.36 !37.49 22 4? 46 |28T.8 21.25 40.93

t8|1.55 18,3§ 34.g0 225.?? 129.25 I t9 25 881.5 32.63 13.29

tDl!,SS 18.35 34.90 225,7T 129,25 ! 19 25 881,5 32.83 !3.29

1881.55 18,35 34.90 225.77 129.25 1 tg 25 881.5 32.83 13.29

1841.53 18.35 34,90 225.77 129.25 I 19 25 881.5 32.63 13.29

188!.53 18,35 34,90 225.77 129,25 1 !9 25 881.5 32.63 /3.29

1891.5S 18.35 34.90 225.77 129.25 1 /g 25 88/.5 32.63 /3.29

DIFFERENTIAL CCRRECTIQN8

TDE-1.3996 TRA-|.G9!8 TC3 -,0S_8 6AU .1823

ROE ".5994 RRA ".?881 RE3 .3928 FAU .06424

FOE /.??83 FRA 3.9741 FC3"t.6163 EDP SOD?

6DE 1.4859 BRA t.8838 BC3 .3963 FSP 803

LAUNCH DATE NAR 14 197!

HEL!OCENTN!¢ CCN|C

flL /48.71 LAL .00 LOL 172.76 VL 32.883 GAL

RP 206.68 LAP "1,79 LOP 333.9/ YP 24.09? GAP

N|O-COURS( EXECUTION ACCURACY OR61T DETERN!NAT!(_q ACCURACY

8GT 281/.9 SGR 1272.9 $83 50?,5 8T 74.5 8R 33.2 88 67,4

RRT .9238 RRF ".9824 RTF ".9168 CRT .9996 CR8 ,9689 CDT .9636

$88 2906.2 R23 -.28T5 R!5 -,g3gT LDA 104.9 HSA 13.9 88A .6

88! 2873.9 882 445,0 ?HA 24.98 EL! 8/.5 [L2 .9 ALP 24.00

FLIGHT TIHE !78,00 ARMIVAL DATE SEP 6 1971

DISTANCE 459.462 EARTH TO MARS

-6.63 AZL 95.52 HCA 15/,06 GHA /88.63 ECC .2398/ :NC 9.524/ V/ 29.962

12.78 AZP 84.77 TAL 324.60 TAP /29,68 RCA !43.40 APO 233.87 Y2 26.498

RC 62.398 GL -32.32

PLANETOCENTRZC CONIC

C3 34.593 VHL 5,982

LNCH AZHTH LNCH Y!_

SO.DO 22 37 !

54.39 D 44 35

54.39 0 44 35

54.39 O 44 35

54.39 0 44 35

54.39 D 44 31

54.39 0 44 35

GP 17.46 ZAL /36.47 ZAP 145.95 ET$ 151.?6 ZAE 157.10 ETE 109.85 ZAC 118.98 ETC 275.28 LV| -30.08

DLA -44.28 RAL 338./7 MAD 6648,? VEL 12.430 PTH 7.33 VHP Q, SO3 DPA -3,93 RAP 302.99 £CC 1.5693

L-I TZ_ INJ LAT !NJ LONG [NJ RT ASC INJ AZHTH [NJ TI_E PO CDT TIN !NJ 2 LAY INJ 2 LONG

2225.62 6.36 54,90 219,34 137.25 23 14 7 1225.6 24.13 3?,83

1906.19 18.85 37,55 227,65 t30.94 1 /G 2/ 906.2 33.67 16,2!

1906.19 18.85 3?,5S 227.63 130,84 / 16 2! 906.2 33°6? 18.2!

/906./9 /8.85 37,55 227,85 130.84 1 /8 2/ 908.2 33,67 /8.2/

1606.19 18.85 37.55 227,65 130,84 1 !8 21 906.2 33,67 /6,21

1906.19 18,85 37,55 22T.85 130.84 1 16 21 906.2 33,67 18.2t

1906./9 18.85 3?.55 227.85 130.84 / 18 2! 908.2 33,6T !8.21

OIFPERENT!AL CCRRECTICN8

TDE-/.4099 TRA-I.8229 TC3 -.0470 6AU ./971

RD2 -.848S MRA -.8580 RE3 .4237 FAU ,066/3

FD2 /.9195 FRA 4.0393 FC8"/o6550 68P 5169

BDE /.9454 8RA 1.8357 BE3 .4262 FDP 839

LAUNCH DATE MAR 14 197/

HELIOCENTRIC CONIC

NID'COURDE EXECUTION AccuRACY

9GT 2SgT.5 SGR 14t?,g 983 528.?

RRT .9269 RRF -.gB6g RTF -.9170

8GB 2959.3 R23 -.2862 R!3 -.9445

88! 292!o2 8G2 473.1 THA 2?.82

FLIGHT Tlt_ 178.00

DISTANCE 463.295

ORBIT DETERNINATZON ACCURACY

ST 75.9 8R 58.1 88 70.0

CRT .9983 CR8 .9787 CST .9632

LSA !08.5 NSA 14.1 88A .8

EL! 24.! EL2 /.9 ALP 25.42

ARRIVAL DATE 8EP 8 19T1

EARTH TO MARS

RL 149.?! LAL .OO

RP 208.6? LAP -|.78

RC 63.376 GL -34,$2

PLANETOCENTR|C C(_|C

C3 35.026 VHL 5,9|8 DLA -45.98 RAL 339.69 RAO 6648.9 VEL 12.447 PTH

LNCH A8MYH LNCH TIN( L-| T|NE INJ LAT INJ LONG

SO.DO 23 15 g 2141.84 10,53 51.32 220.97 156.67 23 SO 51

52.09 0 42 2 1831.74 19.30 40.33 229.99 !32.59 I 14 13

52.09 O 42 8 1931,74 19.30 40.33 229.90 132,59 / 14 13

S2.09 O 42 2 1931,T4 19.30 40,33 229.90 132.59 ! 14 13

52.09 O 42 2 !931,74 19.30 40.33 229.90 132,59 I !4 13

52.09 0 42 2 1931.74 19.30 40,33 229.90 132.59 ! 14 13

52.09 O 42 2 1951,74 19.30 40.33 229.90 132.59 ! 14 13

D/FffERENY |AL COIRECT|ON8 NIO-COURS[ EXECUTION ACCURACY

T0_-/,4535 TRA-t.5453 TC3 -.0392 2AU .2144 3GT 2872.8 Sr_ 1577.2 SG3 548.1

ROE -,Y!44 ERA -.1408 Re3 .4563 FAU .86790 RRT .929| RRF -.9903 RTF -._.73

tO2 I.OIIS FRA 4.0T43 FC3"t.EYSI 88P 5236 SGB 3OtT,S R25 ",2T2? R13 ",9S00

8DE 1.||98 ERA 1°8001 8C3 ,4580 PiP 8?3 $0! 89T5,+ SO_ 504.3 THA 30,84

LOL 172.78 YL 32.835 GAL -6.53 AZL g5.87 HCA 182,33 8NA !87,80 [CC .23599 ]NC 3.8712 V] 29.962

LOP 335.18 VP 24.033 GAP 12.39 AZP 84.40 TAL 324.65 TAP 126.98 RCA 143.48 APO 232./2 V2 26.4g6

GP 19.03 ZAL 135.2T ZAP !44.07 ET3 |51.06 ZAE 135.74 ETE 108.78 ZAC 220.56 ETC 275.34 LV| -31,49

7.35 VHP 6.387 OPA -2.4t RAP 302.56 [CC I.ST64

|NJ RT A3C ]NJ AZMTH !NJ T|NE PO C3T T|H INJ 2 LAT 1NJ 2 LONG

1141.8 27.90 33.42

g31.? 34.71 19.34

931.7 34.71 19.34

631,7 34.T1 19.34

93|.7 34.71 19.34

93!.? 34.71 19.34

931,7 34.T/ 19.34

ORE|T OETERNINAT|OM &CCURACY

ST T7.4 8R 39.8 S| 72.9

CRY .9960 CRI .9031Cl! ,!983

L3A It8.! MSA 14.4 38A ,S

EL| 87.0 EL2 3.2 ALP 27.|5

LAUNCN OAT[ MAR 14 1971 FLIGHT TIME I40,OO ARRIVAL DATE 8[P tO lOFt

NEL|O¢ENTRIC C_!C OISTANCE 46T,156 EARTN

RL 148.7! LAL .00 LOL 172.78 VL 32,790 GAL -8.44 AZL 98.27 HCA 183,59 GHA 187.02 ECC .2323q INC

RP 206.18 LAP -I,?? LOP 338.45 VP 23.9?2 GAP 12,03 AZP 83,98 TAL 324,10 TAP !29.29 RCA !43.58 APO

RC 64.414 GL -38.3! GP 20.82 ZAL 133,90 2AP 142.04 [T8 150.31ZA[ !54.13 [T[ loT.g1ZAC 122.35 ETC

PLANE¥O¢CNTR|C CONIC

¢3 35,?87 VHL 3.98! DLA -4?.82 RAL 341.48 MAD 8649.2 VEL 12.478 PTH ?.37 VHP 2.29! DPA

LNCH AZNTH LNCN TIH[ L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME

49.68 O 48 3T 1958,53 19.68 43.25 23_,58 134.52 ! 13 15

49.86 O 40 37 1958.53 19,86 43,23 232.58 134.52 1 13 t5

46.86 O 40 3? 1938,53 !9.86 43,23 232,56 134.32 ! !3 !5

4_.66 0 40 37 1950.53 19.86 43.25 232.58 134.52 1 13 15

49.18 0 40 3? 1958.33 19.86 43.25 232.58 134.52 ! 13 !5

49.66 0 40 37 1958.53 19.86 43.25 232.58 134.52 I 13 15

49,68 D 40 3T I938,53 !9,68 43,25 232,58 !34.52 ! !3 !5

OIFWERENT IAL CCRRECTIONS RIO-COURSE EXECUTION ACCURACY

TOE-1.!06? TRA-1.4503 TC$ -.0217 BAU ,2362 $GT 2523.4 3DR 1756,3 $83 563,8

ROE -.8004 RRA-I,02?3 RC3 ,4934 FAU ,06ggD RRT .9308 R_F ".gg28 RTF -.g176

FD[ 2,2686 FRA 4,0?04 FC3-!.Gg19 _$P 3208 8GB 3074._ R23 -.2673 R13 -,9563

DDE 1.7061BRA 1.??79 BE3 .4939 FGP 893 8G1 3027,6 882 535.3 THA 34,13

YO HAR|

9.289? V! 29./St

230.48 V2 26.490

275.4t LVl -33.09

*.69 RAP 302,04 ECC /,8888

PO CST TIH tNJ 2 L4T INJ 2 LONG

950.5 35,?3 22,T2

938.5 33.73 22.T2

939.3 39,T3 22,?2

959,3 35.?3 22.?2

958.5 35.?3 22.?2

g58,5 33.73 22.T2

958,5 35.73 Z8.?Z

ORBIT D/TERN!NAT!ON ACCURACY

8T ?8,6 8R 44.2 83 75.?

CRT .g932 CRS ,g888 C�T ,g63Y

LDA 118.8 N3A 14,? 88A ,4

EL1 go.o EL2 4.5 ALP 99.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH "OAT[ HAlt 14 ID?|

HELIK[HTRI¢ CHIC

RL 146.71 LAL ,00

RP 20S.68 LAP -t,?l

RC 85.518 GL -39.01

PLAHETOCENTRIC CONIc

C3 36,906 VHL 6.0?5

LNCH AZHTH LNCH TIME

47.15 0 40 3D

47,15 0 40 39

47.15 0 40 39

4?.18 0 40 38

4?,15 0 40 59

4?.15 0 40 38

47.15 0 40 39

LOL !72o71 _L |2o741 ;AL

LOP 337.?2 VP 23.912 GAP 1t.67 AZP 83.50 TAL 324,?4 TAP 1Z9,60 8CA 143°63

GP 22.85 ZAL 132°39 ZAP t39.84 ITS 149.51 ZAE 182.26 ET[ |O?,2T ZAC |24,39

OLA -49.?9 RAL 343.41 SAD 9649.6 V(L |2,522 PTH ?,40 VHP 6.218 DPA 1.25

L-I TIN[ INJ LAT INJ LONG INJ RT A8C INJ AZMTN INJ TIN[ PO CIT TIN

1981.9? 19.89 4G.33 235,78 136.64 I 13 46 gl?.D

199S.9? 19.89 46,33 235,78 t36.64 I 13 46 987.0

1986.97 19.89 46°33 235.?6 136.64 I 13 46 96?.0

1966.9? 19.89 46.33 235.?8 136.64 ! 13 46 98?°0

1986,97 19,69 46,33 235,78 136,64 I 13 46 887,0

1869,97 19.89 46.33 235,?8 136°64 I 13 46 98?.0

1989,97 19,89 46,33 255,?6 136,64 I 13 46 987°0

FLIDNT Tlt_ 182.00 ASRIYAL DAY[ lip 12 117!

DIITANCE 471,031 EARTH TO MARl

-I,3S AZL 96,73 HCA 114085 8MA 106,|1 ECC .22|98 INC 6.7331 Vl 280981

APO 228.65 V2 26,495

EYC E?5.49 LVI -$4,88

RAP 301.41 ECC 1.9074

IHJ 2 LAT INJ 2 LONG

36.98 26.3?

36°68 26.3?

36.66 26+37

36.68 86,37

36.68 26,3?

30,86 28°3?

36,88 28,37

DIFIrERENT|AL CCRR[CTION8

70E-1.8041 TNA-1.3?S6 TC3 -.D3?D IAW .2504

ROE -.9271 RRA*1,1297 RE3 .5225 FAU ,07059

FOE 2.5121 PRA 4.0473 FC3-t.6558 88P 5563

80E 1.8527 BRA 1.7900 BE3 .5238 FSP 050

LAUNCH DATE MAR 14 1971

HELIOCENTRIC CONIC

RL 148.71 LAL .DO

RP 206.71 LAP -1.74

RE 68.667 GL -41.55

PLANETOCENTRIC CONIC

C3 38,561 VHL 6.210

LI_H AZHTH LNCH TIME

44.49 0 42 33

44.49 0 42 33

44.49 0 42 33

44.49 0 42 33

44.49 0 42 33

44.49 0 42 33

44,49 0 42 33

MID-COURSE EXECUTICN ACCURACY _BIT DETERMINATION ACCURACY

6GT 2515.7 6DR 1972,6 603 577.1 ST 61.4 38 50.2 S6 ?9.5

RRT ,9291 RRF ",9947 RTF -.9150 CRT .9906 C88 ,9919 CST .8653

5GB 3196.6 823 -.2575 813 0.9611 LSA 123.5 NSA 15.0 $9A .4

SG1 3143,0 SG2 583,9 TflA 37,60 ELI 95.5 EL2 5,9 ALF 31,57

I_IGHT TIME 164,00 ARRIVAL OATE 6EP 14 t971

DISTANCE 474.947 EARTH TO NARD

LOt. 172.76 VL 32.708 GAL 08.2? AZL g?.2D HCA 166.12 9NA 183.61 ICE .225T8 IHC ?.2?84 Vl 29.992

LOP 338.98 VP 23.855 GAP |1,32 AZP 82.93 TAL 324.79 TAP 130,90 RCA 143.70 Also 227.52 V2 29,493

GP 25.16 ZAL 130.61 ZAP 137.43 [T8 148,69 ZAE 150,07 ETE 106,65 ZAC 126,72 ETC 275.57 LVI -36,88

OLA -51.89 RAL 346.19 RAD 6650.2 VEL 12.587 PTH 7,45 VHP 8.176 DPA 3.45

L-I TIHE INJ LAT INJ LONG |NJ RT ASC INJ AZHTH IHJ TIME F_ CST TIH

2017.53 19.96 49.57 239.62 158.96 I 16 1| 1017.5

201?.53 19.96 49.5T 239.62 138.96 1 16 11 1017.5

201T,53 19,9_ 49,57 239,62 138.96 I 16 11 1017.S

2017,53 19,96 49,57 239,62 138,96 I 16 11 1017,5

2017,53 19.96 49.57 239,62 138.96 I 16 11 1017.5

2017.53 t9,96 49.57 239.62 136,96 I 16 11 1017°5

L_01?.53 19,96 46.57 239.82 158,96 | 16 11 |01?,5

RAP 300.64 ECC 1.4348

INJ 2 LAT INJ 2 LONG

37,52 30.35

37,52 30,35

37.52 30,39

37.52 30,35

3?.52 30,33

37.52 3D.33

37.52 30,35

DIFFEREHTIAL CGqRECTII=N8

TOE-I,?OE? TRA-I,2?O3 TC3 -,0328 BAU ,2877

ROE-l.0998 RNA-I,Z329 RC3 ,5572 FAU .07159

FOE 2.7634 FRA 3.9552 FC301.6073 69P 5722

BDE 2.0248 BRA 1,?700 BE3 .5561 FSP 941

LAUNCH DATE NAR 14 19?1

MID-COURSE EXECUTICN ACCURACY ORBIT D[TERNINAI ION ACCURACY

5GT 2465.2 6GR 2213.0 3G3 582.7 ST 63.9 $R 57.6 69 13.3

RRT .9277 RRF ".9960 RTF °,9128 CRT ,9862 CR$ .9946 CST .9872

606 3312,8 R23 -,2396 813 -.9872 LDA 130.4 HSA 15.2 $9A .3

801 3253,1 8G2 825.9 THA 41.68 ELI 101.2 EL2 ?,3 ALF 34.48

FLIGHT 71341[ 222.D0 ARRtVAL DATE OCT 22 1971

HELIOCENTHIC CONIC DISTANCE 552.614 EARTH TO MARS

RL 148.71 LAL .DO LOL 172.76 VL 32;295 GAL 05.6? AZL 82.45 HCA 190.26 9HA 1?8.19 ECC .194?9 IHC ?.5494 Vl 29.962

RP 208.67 LAP -1.34 LOP 2.93 VP 23.025 GAP 5.89 AZP 97.43 TAL 323.84 TAP 154,10 RCA 144.05 APO 213.74 V2 28,264

R¢ 96.988 r,,L 45,98 GP -42,09 ZAL 129,34 2AP 104,81CT5 192.66 2AE 131.22 [TE 628,19 ZA¢ 60.35 ETC 2?2.01L¥1 211.11

PLAHETOCENTRIC CONIC

C3 34.823 VHL 5.901

LNCH AZNTH LNCH TIHE

50.00 14 33 0

60.00 14 28 5!

70.00 14 20 25

?9.97 13 20 |4

79.97 13 80 14

79,97 13 20 14

110.00 18 19 S!

OLA 29.87 RAL 311.51 MAD 6648.8 VEL 12.439 PTH 7.34 VHP 5.171DPA °64.18 RAP 309.01ECC 1.5731

L-! TIH[ |HI LAT I NJ LONG INJ fit ASC INJ AZMTN INJ TIME PO C3T TIH INJ 2 LAY INJ 2 LONG

3894.09 -45.48 165.38 211,45 74,23 15 37 54 2894.1 -49.62 130.32

5905.16 036.58 162.76 207.85 71,75 15 33 56 2905.2 -40.27 132.28

3930.01 -27.37 160.88 203,95 68,72 15 25 55 2930.1 °33,56 133.93

4120.62 *13,29 168,47 |97,25 63.01 14 28 55 3120,_ -23,27 145.52

4120.12 -|3.28 IG5.47 t97.25 63.01 14 28 $5 3120.6 -23.27 145.52

4120.62 -13.25 168,47 197.25 63.01 14 26 55 3120,6 -23.27 145.52

2876.88 -27,37 69.80 203.95 68,72 20 9 26 1976.9 -33,56 62,14

DIFFERENTIAL C¢RRECTIOH8

10[ .$633 TRA *.0144 TC3 -.5751 DAD ,5?83

ROE 2,3506 IRA 3.873? RC3-1.OII3 FAU .09342

FOE 4.1697 FRA ?.1478 FC3-2.3225 |6P 8975

ROE 2.4424 DRA 3.6?48 6C3 1.2293 FDP 1388

MID-COURSE EXECUTION ACCURACY ORBIT DETERHIHATIOH ACCURACY

3GT 540,4 SOS 5065.9 365 810.2 8T 32.2 $R 131.4 8| 103.2

RRT .4052 RflF .2861RTF .;009 CRT .8461CRI °.9996 Ell ".6369

$08 5152.5 823 -,0045 815. .9952 LSA 170.5 RSA 17.2 SSA .3

SGI 5080.7 $G2 857.2 THA 85.57 [LI 154,2 EL2 16.8 ALF 71.08

LAUHCH DATE HA6 14 1971 FLIGHT TIME 224.00 ARRIVAL DATE OCT 24 1971

HELIOCENTRIC C_lC DISTANCE 556.758 EARTH TO HARS

RL 14A.71 LAb .DO LOt. 172.?6 VL 32.281 6AL "5,67 AZL 63.40 HCA 191.49 8MA 178,78 ECC ,|9426 INC 6.6015 V! 29.962

RP 20A.65 LAP -I.31 LOP 4.17 VP 22.682 GAP 5,65 AZP 96.4? TAL 323,74 TAP 155.22 RCA |44.03 APO 213,46 v2 26,243

RC 96,929 GL 41.99 6P -39.56 ZAL 131.21ZAP !04,03 [T3 lgo.51ZA[ 132.22 ETE 225,10 ZAC 62.8? ETC 271.82 LVI 27.02

PLANETOCENTRIC CONIC

¢3 .30,8?5 VHL 5,557 DLA 25,99 RAL 312,66 RAO 6647,3 VEL 12,280 PTH 7,22 VHP 4o657 OPA -61.94 RAP 308,39 ECC 1,5081

LNCH AZHTH LNCH TIH[ L-! TII_ INJ LAT INJ LONG ]NJ RT A$C INJ AZHTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

$0.00 14 58 2? 37?4,94 "4?,13 154,30 206,32 62.5? 16 1 22 27?4.9 -44.54 119,60

¢1_.00 13 3 30 ST&l,0_ -39,05 $$1,_4 204.$4 TD.IS 16 6 20 2781,1 -39,26 120.17

?0.00 15 12 41 3734,40 - -31,44 147.12 202,48 ?S.9! 16 14 56 2?34.4 -34.08 118.71

90.00 15 32 38 3072,23 *24.86 140.32 200.44 73.0? |6 33 42 2672.2 -29.61 113,92

80.00 16 29 48 3496,96 -21,93 t26.40 199,39 ?1.68 17 25 2 2497.0 -27.48 100.82

100.00 18 IS 22 3149.70 -24.98 10|.75 208.44 ?3,0? 19 ? 48 2|46.? -29.$1 75.28

110,D0 20 12 8 2781.22 -31.44 ?6,04 202,48 75.91 20 58 29 1781.2 -34.09 4?,62

DIFFEREHTIAL C(3qRECTION9 NI0-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TD£ .GS71 TRA .0?04 TC3 -.6926 6AU +6435 6GT 1028,6 6CR 4875,3 303 935.9 6T 33.9 38 124.6 33 111.4

ROE 2.0850 RRA 3.8876 RC3-1,1199 FAU .18191 RRT ,54gl RRF .9990 RTF ,$911 CRT .6804 CRS -.gggT CST -.9682

FDE 4.3748 FRA 8.1290 FC5-2.8548 86P 8421 .6G0 4982.6 R23 .0058 R13 .gggl LSA 169.7 HDA 16.3 3SA .3

9DE 2.1881BRA 3,6593 BE3 1.3168 FSP 1619 6GI 4908,9 SG2 853.8 THA 83.18 £L1 126.2 EL2 15.S ALF ?S.3!
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 14 tg?I

N[LIOCENTRI¢ CONIC

RL |48,?1 LAL .O0

RP 209,04 LAP "1,28

RC 100.898 GL 38,08

PLANEYOCEHTRIC CONIC

C3 29,084 VHL 5,299

LNCN AZNTN LNCN T]k_

50,00 15 19 84

80,00 15 31 ?

70,00 IS 48 SS

80,08 16 24 9

90,00 17 89 0

100,00 t9 • !

110.00 20 49 22

FLIGHT TIHE 886.00 ARRIVAL DATE OCT 88 29?1

DISTANCE $80.918 [ARYN TO MARl

LOG. l?l,?G VL 32.m?8 GAL "5.88 AZL 04.16 HCA 19E.?E IRA 1TS.64 [CC ,19389 ]NC S.8584 Vl 29,98_

LOP $.42 VP 82,953 GAP 5,41 AZ9 9S,TO TAL 323.81 TAP 156,33 RCA 144.01 APO 215.27 V2 28.Z21

GP "3?,35 2AL 133,74 ZAP |02,98 ET$ ]89,02 ZA_ 131o82 IT[ 22t,91 ZAC 85,|4 £YC Z71,61 LV] ZS,19

DLA ZE,48 RAL 313.?1 RAD GGAS.2 VEL It.167 PTH ?.|3 VHP 4.811 DPA-$9,93 RAP 304.01 ECC 1.4622

L-! TZHE INJ LAT INJ LONG IHJ RT AEC INJ AZHTN ]NJ TIME PO CSY TIN ZNJ _ LAT INJ 2 LONG

3675,t6 -47,36 144,?? 201,S6 89,95 16 tO 39 26?S,2 -48,01 I11,39

5843,94 -40.11 141,56 201,17 S5,?O 16 31 51 2643,9 -3?,48 110,73

3588,$e -33,34 136.18 200,Z? 82,|t IS 49 44 2538,6 -33.13 |07,44

3481,23 -28,09 127,08 199,27 ?9,40 17 22 10 2481,2 -29,83 99,75

32T1,80 -25,93 111,19 lgs,79 78,29 |8 23 32 2271,8 -28,25 $4,43

2985,?0 -2S,DS 88,42 199,E? 79,40 19 56 IS 19SS,7 -29.68 81.11

2638,3• "33,34 85,10 200,27 82,12 21 33 l? 1635,4 -33,13 36,36

oIIrlrERENTIAL CCRRECTION$

T0£ .6650 TRA ,2385 YC3 -,813_ 8AU .5256

ROE 1,8766 RRA 3,460? RCS-1,|394 FAU ,109S8

FOE .4,5359 FRA 9,0204 VC3-3,3•79 DEP 8158

BOG 1,9909 8RA 3,4688 8C3 1,3998 FIP 1825

LAUNCH OATS NAR 14 197!

NELIOCENTRIC CONIC

RL 148,71 LAL ,00

RP 209,24 LAP -1,2|

RC 102,893 GL 34,83

PLANETOCENTRIC CONIC

CS 21,058 VHL 5,105

HID-COURSE EXECUTION ACCURACY ONBIT DETERNINATION ACCURACY

$GT 1155,9 SGR 4687.4 $G3 1052.0 ST 34,2 8R 118.3 IS 116.3

RRT ,66?9 RRF ,9989 RTF ,8770 CRT ,9110 CR9 -,9994 CST °,8967

SG8 4827,8 R23 ,0171 R13 .9988 LSA 169.1N8A 15.4 SSA .4

$81 4752,7 SG2 848,5 THA 80,34 ELI 122,88L2 14,4 4LF 74,19

FLIGHT TIHE 228.00 ARRIVAL DATE OCT 28 1971

DISTANCE 565,069 EARTH TO MARS

LCL 172,76 VL 32,t?_ GAL -5,69 AZL 84,?9 HCA 193,9| 8NA 1T8,53 ECC ,19354 INC 5,2091 Vt 29,962

LOP Q.GG VP 82.R17 GAP 5,1? AZP 95,06 TAL 323.48 TAP 157.43 RCA 143,98 APC 2_3,08 V2 28,198

69 -33.29 2AL 135.9? ZAP t01.71 ETS 18?,33 ZAE 133,04 [TE 218,71 ZAC 67.21 ETC 271.39 LVl 25.59

LNCH AZNTH LNCH TIME

50,00 15 3? 9

60,00 IS SS 48

• 0°00 19 19 IS

80,00 17 I 22

10,00 18 10 41

100,00 19 44 14

110,00 21 19 40

DLA 19.S? 2AL 3t4.98 RAD 6645,4 VEL 18,084 PTH ?,09 VHP

DIVFERENTIAL COqRECTION8

TOE ,6814 TRA .4085 TC3 -,8371 8AU .9163

ROE 1,?088 RRA 3,2792 RC3-1,|4SD FAU ,11887

FD[ 4,6603 FRA 9,9212 FC3-3,8828 BSP 7392

BOG 1,8397 ERA 3,3043 DC3 !,4819 FSP 2012

LAUNCH DATE NAR 14 1971

HELIOCENTRIC CONIC

RL 148,71LAL ,DO

RP 209.44 LAP -1,22

RC J04,913 GL 31,92

PLANETOCENTRIC CONIC

C3 24.559 VHL 4.953

LNCN AZNTN LNCN T;NE L'| TINE INJ LAT

50,00 15 32 23 3517.71 "46,5D

80,00 18 13 3 3462.92 -59,92

?0,00 19 43 29 33•3,49 -34,11

80,00 1? 30 58 3224.63 -29,85

90,00 18 42 $8 2992.19 -28.28

100,00 20 13 48 2399,I0 -29,8i

110,00 2! 42 53 2420,3| -34,11

81FFERENT |AL COmRECTION3

TOE .7054 TRA ,SE?O TC3-1,0812 8AU ,5124

ROE t,S?3t RRM 3,1285 R¢3"1,1444 VAU ,12338

rOE 4°?823 FRAI0.S404 FC3-4,5498 83P ?SS8

BOE 1,T241 IRA 3.1674 8C3 l,S607 FSP 2184

LAUNCH OATE RAR 14 1971

HELIOC[NTR|C CONIC

L-I TIN[ INJ LAT INJ LONG INJ RT AEC INJ AZHTH

3590.43 -47,28 139,60 19?.49 96,22

3549,09 -40,28 133,85 198,13 91.33

347|,22 -34,07 127,11 198,05 87,43

3339,09 -29.42 119.?t i97,67 84,6?

3115,33 -27,61 t00.09 19T,46 83,61

2813.59 -29,42 ?B,D8 197.87 84,6?

2518,04 -34,0? 58,02 198,05 8To43 22

HID-COURSE EXECUTION ACCURACY

8GT 131T.8 8GR 4502.8 8G3 1157.9

RRT .7558 RRF ,998? RTF ,7629

SGB 4891.5 R23 ,0295 RI3 ,9984

8G! 4615,3 SG2 841,8 THA 77,09

FLIGHT TIME 230.00

DISTANCE S89,232

LOL 172.79 VL 32.236 GAL -S.?l AZL 85.52 HCA 195,18 8NA

LOP ?,89 VP 22,881 GAP 4.94 AZP 94,52 TAL 323,33 TAP

GP -33,43 ZAL 137,92 ZAP 100o28 ETS 185,76 8AS 132,98 ETE

OLA 16,58 RAL 315,57 RAD 6644,8 VEL 18,022 PTH ?.0! VHP 4,25? DPA -56,48

INJ LONG ]NJ RT A$C ]NJ AZRTH ]NJ TIME PO CST TIM

129,75 194.17 I01,45 16 $1 8 2817,7

126.21 195,57 96,09 1? 10 49 2462,9

119,48 198,08 91,94 17 39 dO 2373,3

108.24 198.13 69,10 IS 24 41 8884,6

91,11 193,08 88,05 19 38 SO 1992,2

88,8! 198,13 89,10 20 $6 47 1699,1

46,40 196.08 91.94 88 23 13 1420,3

HID-COURSE EXECUTION ACCURACY

SGT lSO?,9 5DR 4313,| SG3 1153,8

RRT .8185 RRF .9985 RTF ,_41

SG8 4570.8 R23 ,0488 RI3 ,9977

SG! 4508,6 3Gt 831.S THA ?3.49

FLIGHT TIME 838,00

4,419 DPA -58.12 RAP 301,83 [CC 1,4289

INJ TIN[ PO CST TIM INJ 2 LAT INJ 8 LONG

19 36 39 2990,4 "_9,38 204,93

19 92 94 2548,I -3S,34 103,31

1? I? 5 _471,2 "31.$6 98.99

I? S? 2 2339,1 -2R,63 89.32

Si t 37 2|15,3 027.49 ?3,08

tO 31 8 1813,8 -2_,69 30,89

O 38 2318,D -31.$6 27.30

DISTANCE 3T3,400

(_BIT DETERN|NATION ACCURACY

ST 59.0 8R 1_2.4 3$ 120,1

CRT ,9339 CRS -,9992 ¢ST -,9202

L$A 168,4 HSA 14,S 3SA ,4

ELI 116.2 ELI 13,0 ALF 71,79

ARRIVAL DATE OCT 30 1971

EARTH TO MAR8

178.44 ECC .19331 INC 4.6811 Vl 29.982

158,51 RCA 143,95 APO 212,93 V2 26,174

218.58 ZAC 69,09 ETC 2?1.19 LVl 22.18

RAP 299.60 [CC 1,4042

lNJ 2 LAT INJ 2 LONG

-38.85 99.83

"33.17 97,33

"29,?8 91.62

-8?,18 81,13

"23.18 64.29

-27,28 42,50

-29.76 20,54

ORBIT OETERHINATION ACCURACY

ST 42,2 SR 107.0 IS 123,2

CRY ,9552 CR$ -,9911 CSY ",9389

LEA 166.0 NSA 13.9 3SA .S

ELI 114,4 EL8 11,? ALF $9,14

ARRIVAL OAT[ NOV I 1978

EARTH TO HAR$

RL 148.•1 LAL .00 LOt. 178.?S VL 32.281 GAL -3,?3 AZL 8S,?T HCA 198.41 8MA 1?8.3S [CC ,19318 INC 4,2315 VI 29.942

RP 209.6_ LAP -1.19 LOP 9,13 VP 22.849 GAP 4,71 AZP 94.03 TAL 323.13 TAP 159,57 RCA 243,91 APO 212,81 V2 26,150

tic 108,938 GL 29,[9 GP "31,?4 8AL 139,83 SAP 98,68 [TS 184,31 ZA[ 132,3? ST( 218,54 ZAC 70,81 ETC 2?0,93 LVI 20.93

PLANETOCENTRIC CONIC

C3 23,434 VHL 4,841 DLA 14,08 RAL 319,40 RAO 6644,3 V[L 11,9?6 PTH 8,9? VHP 4,127 DPA -54,98 NAP 297.83 ECC 1,3857

LNCH AZMTH LNCN TINE L-I TIME INJ LAT IkJ LONG INJ RT A$C INJ AZNTH INJ TINE PC) CST TIM INJ 8 LAT INJ 2 LONG

50,00 19 5 55 3414,78 -45,49 114,01 191,53 103,?? 17 3 30 2454,8 -34,46 gs,71

I0.00 29 29 43 3391.38 -3g,23 120,29 193.49 100,06 17 23 IS 2391.4 -31.05 92,45

?0.00 1? 4 3 3290,38 -33,?3 113,02 |94,44 g5,74 I? 38 54 2290,4 -27.91 85,86

80,00 17 $5 33 3129,03 -29,?4 101,14 194.80 g2,83 18 4? 42 2129,0 -28.SS 74.S0

go.o0 t9 9 29 2890,40 -28.23 83,6? 194.8? g1,?8 1g 37 3g 1890.4 -24.65 57,23

100,00 20 38 25 2903,S0 -29,?4 82,51 194,80 g2,83 21 21 48 1603,5 -23,53 35.8?

110.00 22 3 29 233?,20 -35.73 41.94 194,44 95.74 22 42 2? 1337,2 -27,91 14.78

DIFFERENTIAL CCRREETION8 HID-COURSE EXECUTION ACCURACY _BIT DETERNINATION ACCURACY

TOE ,7354 TRA ,•709 TC3-1,1840 BAU ,$126 $GT 1719,3 8DR 4151,2 SG3 1340,0 ST 45.8 SR 102,1 $8 123.7

ROE 1,4627 RRA 2,9593 RC3-1o1293 FAU ,12901 RRT ,8925 RRF ,g933 RTF ,8671 CRT ,96g8 CR8 -,gg82 CST -,9534

FOE 4,9499 VRA11.1390 FC3-4,7639 BSP 7494 9G8 4493,1 R23 ,0596 R15 ,996T L$A 197,8 NSA 13.2 S$A ,$

BOE 1,8372 ERA 3,0580 BC3 1,$362 FSP 2341 SGI 4418,1 SG2 $17,4 THA 6g,6/ EL1 111,4 EL2 10,2 ALF 69.29
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JPL TM 33-100 EARTH--MAR E TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATt MAR 14 1971

HELIO¢ENTR|C CONIC

RL 148.71 LAL .OD

RP 209,87 LAM "1.16

RC 109.026 9L 26.92

PLANETOCENTRI¢ ¢0NI¢

¢3 22,985 VML 4°?92

LNCM AZMTH LNCN TIME

90.00 "16 17 51

60.00 16 44 26

?0.00 17 21 58

80.00 18 16 38

90.00 19 32 S

100.00 20 59 30

110.00 22 21 25

FLIINT TiME 234,00 ARRIVAL DATE NOV 3 1171

DIITANCE S?T,I?l EARTH TO HANS

LOL 1?2,?l VL $t.DSl GAL "S.?$ kZL 88,1E NCA |97.64 8NA I?t,Z9 [CC ,llSOg INC 3.9435 V! El.ill

LOP 10.3i VP 22.111 GAP 4.41 AZP 93.46 TAL 322,99 TAP |$0.63 RCA 143.8T APO 212.72 VE 26.124

GP -30.19 2AL 141.15 ZAP 96,99 iTS 182,97 ZAE 131.95 ET[ 209.66 ZAC 72,38 ETC 270,70 LVI 19,82

DLA tl.S2 HAL 317.17 RAD $644.0 VEL 11.940 PTH 6.94 VHP 4,021DPA -53.61 RAP 216.08 ECC 1.371T

L-I TIME INJ LAT 1NJ LONG INJ RT ASC |NJ AZNTM INJ TIN[ PO COT TIN INJ 2 LAT INJ 2 LONG

3899.93 -44.37 I19.21 189.51 109.32 17 14 31 2309.9 "32.26 92.35

3829.20 -38.37 115.20 191,86 103.42 17 39 55 2329.2 -29.06 28.40

$218.72 -3S.lO 107.53 193.14 98.93 18 15 37 2218.7 -26.10 81.07

3047.46 -29.31 95.12 193.72 95.97 19 ? 26 2047.5 -23.91 69.00

2804.10 -27.89 77.39 193.87 94.91 20 18 47 1804,1 -23.08 51.40

2521.93 -29.31 56.48 193.72 95.97 21 41 32 1521.9 -23.91 30.3?

2265.54 -33.10 16.44 193.14 98,93 22 59 10 1265.5 "26.10 9.99

DIFFERENTIAL CORRECTIONS

TO[ .7682 TRA .9560 TC3-1.$069 BAU .5179

RDE 1.3694 RRA 2.8149 RC3-1.1090 FAD .ll4II

FOE 4.9165 FRAII.?512 FCS-5.1435 BSP 7345

BDE 1.9701 liRA 2.9728 0C3 1.?199 FIR 24??

MID-COURSE EXECUTION ACCURACY ORDIT DETERNINATION ACCURACY

SOT 1947.1 SGR 3982,3 IS3 1415.9 IT 49.6 8R 97.6 $6 127.7

RRT .8928 R_F .9980 RTF ,8968 CRT .9803 CRS -,99?5 CST -.9642

SOB 4432.8 R23 .0708 RI3 .9956 LEA 167.7 NSA 12.6 86A .7

SOl 4359.8 SG2 801,t THA 65.54 ELI 109.1 EL2 8.8 ALF 63.33

LAUNCH DATE MAR 14 1971 FLIGHT TIME 236,00 ARRIVAL DATE NOV S 1971

HELIOCENTRIC CONIC DISTANCE 581.744 EARTH TO MARS

EL 146.71 LAL .00 LOL 172.76 VL 32.251 GAL "5,78 AZL 86.49 HCA 198.86 8HA 178.24 ECC .18310 IN(: 3.5054 Vl 29.962

RP 210.10 LAP -1.18 LOP 11.59 VP 22.776 GAP 4,25 AZP 93.32 TAb 322.80 TAP 161.66 RCA 143.82 APO 212.65 V2 26.098

RC 111.121 GL 24.76 GP -28.76 ZAL 142.48 ZAP 95.22 ETS 181.75 ZAE 131.12 ETE 20S,95 ZAC 73.84 ETC 270.4? LVI 18.83

PLANET(XENTRIC CONIC

C3 21.944 VNL 4.684 DLA 9.79 RAL 317.90 RAD 6643.7 VEL 11.914 PTH 6.92 VHP S.934 OPA -52.34 RAP 294.37 [CC 1.3611

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

90.00 16 28 $4 3351.84 -43.20 115.18 187.96 112.26 17 24 26 2351.8 -30.25 89.91

60.00 16 57 31 3274.82 -37.42 110,89 190.60 106.20 17 52 5 2274.8 -2?.20 84.99

70.00 17 37 48 $156.28 -$2,$4 102.61 192.13 101.62 18 30 24 2156.3 -24.39 77.D3

80.00 18 35 $ 2976.84 -28.70 89.96 192.89 98,62 19 24 42 1976.6 -22.51 . 64.36

90.00 19 51 40 2729.66 -27.$4 72.01 193.11 97.54 20 37 10 1729.7 -21.52 46.50

IOO.O0 21 17 57 2451.31 -28.70 51,33 192.89 98.62 21 58 48 1451.3 -22.31 25.73

itO,OO 22 37 14 2203.10 -32.34 31.73 192.13 101,62 23 13 57 1203.1 -24.39 5.95

OIFFL_RENTIAL CCRRECTION6 HID-COURSE EXECUTION ACCURACY

TOE .8099 TRA 1.1456 TC3-1.429l BAt/ .52114 SGT 2187.9 SGR 3820,3 SG3 1482.7

RDE 1.2924 RRA 2.6812 RC3-1.O?8? FAU .13816 RRT ,9145 RRF .9976 RTF .9181

FOE 4.9788 FRA12.2831FCS-S,4545 _P ._70 SGB 4402.3 R23 .0834 R13 .9942

DOE 1.5231 2RA 2.91S7 BC3 1.7906 _8P 2609 SGI 4332.7 SO2 780.7 THA 61.34

LAUNCH DAT[ MAR 14 1971 FLIGHT TIME 238.00

HELIOCENTRIC CONIC DISTANCE 585.919

NL 148.71LAL .00 LOL 172.76 VL IZ.ESO GAL -5,tl AZL 86.79 MCA 200.06 SMA

RP 2/0.38 LAP -1.tO LOP 12.82 VP 2_741 GAP 4.03 AZP 93.01 TAL 322.60 TAP

RC I15.239 GL 22.60 GP "27.43 ZAL 143.67 ZAP 93.40 [TS 180.62 ZAE 130.13 ETE

PLANETOCENTRIC CONIC

C3 21,464 VML 4.633 DLA 7,95 RAL 318.59 RAD 6643,5 VEL 11.894 PTH 6.90 VHP 3.862 OPA -51,1 ?

LNCH AZMTH LNCH TIME L-I TiME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

50.00 16 38 15 3309.50 -42.06 !11.76 186,79 114.69 IT 33 25 2309.5

60.00 17 g 17 3226.04 -36.45 107.19 189.66 108.54 19 3 4 2228.9

70.00 17 51 56 _101.45 -31.52 98.75 191,39 103.89 18 43 38 2101.4

80.00 18 51 27 2915.05 -27.99 85.5! 192,29 100.86 19 40 2 1915.1

90,00 20 9 2 2664.68 -26,87 67,37 192.55 99.?? 20 53 26 1664.7

tDO,OD 21 34 19 2389.52 -27,99 46.87 192.28 100.86 22 14 8 138g,5

liD,D0 22 51 22 2148.26 -31.52 27.67 191,5g 103.89 23 27 II 1148.3

ORBIT DETERNINkTION ACCURACY

ST 58.7 SR 93.5 6S 129.3

CRT .9878 CRS -.91¢8 CST -.9?25

LEA 168.0 MSA 12.1 SSA .7

ELI 107.6 EL2 ?.S ALF 60.26

ARRIVAL DATE NOV ? 19?1

EARTH TO MARS

178.19 DEC .19319 INC 3.2078 Vl 29.962

162.69 RCA 143.77 APO 212.62 V2 26.071

204.43 ZAC 75.18 ETC 270.24 LVI 1?.94

RAP 292.74 ECC 1.3532

ZHJ 2 LAT INJ 2 LONG

-28.43 87.12

-25.49 82.10

-22.79 73,58

-20,79 60.40

"20.04 42,31

"20.79 21.77

"22.79 2.50

DIFFERENTIAL COIRECTION8

TOE ,8491TRA 1.3387 TC3-I.5499 BAU .5353

ROE !.2293 RRA 2.5577 R¢3-1.0584 FAU ,14101

FOE 5.040? FRAiD,YOO9 FC3-S,QBYS lip 7269

DOE 1.4924 ERA 8,8859 DC3 1.9951 FIP 2732

LAUNCH DATE MAR 14 1971

HELIOCENTRIC CONIC

RL 148,71LAL .00

RP 210.57 LAP "1.0?

RE IIS.S80 _L 21.01

PLANETOC[NTIIC CONIC

¢3 21.111VHL 4.595

LNCH AZNTH LNCM TINE

50.00 16 47 5

60.00 17 19 57

70.00 18 4 41

80.00 19 6 8

gO.DO 20 24 34

IQO.OO 21 49 0

110.00 23 4 S

DIFFERENTIAL CORRECTIONS

TDE °8690 TRA 1.5292 TC3-1.6671 DAU .5486

ROE 1.1726 RRA 2.4379 RC3 -.9999 FAU ,14367

FOE 9.0801FRAi3.0718 FC3-5.8917 BSP 7282

BDE 1,4714 BRA 2.8778 Be3 1.9439 FSP 2829

MID-COURSE EXECUTION ACCURACY

3ST 2437.9 $GR 3665,7 SG5 1541.1

RRT ,9292 RRF .R972 RTF ._28

SOB 4402.4 R23 ,0956 R15 .992Y

SOl 4335.9 SO2 71t,9 THA ST. I4

FLIGHT TIME 240,00

DISTANCE 590,096

ORIlT DETERMINATION ACCURACY

3T 59,0 SR 99,9 S3 130.9

CRT ,9931 CR8 -.9960 CDT **9788

LSA 168,6 MSA 11.7 $$A .9

EL1 IDS.e EL2 5.7 ALF 5?,22

ARRIVAL OATE NOV 9 1t71

EARTH TO MARS

178.18 ECC .|9336 IMC 2.9434 Vl 29,962

163.70 RCA 143,71 APO 212.80 V2 26,044

202,|0 ZAC 76.43 ETC 270.02 LVi 17.14

LOt. 172.76 VL 32.24? GAL -5.84 AZL 87.06 HCA 201.30 8MA

LOP 14,04 VP 22,706 GAP 3.81 AZP 92,74 TAL 322.39 TAP

GP -26,20 2AL 144.?1 ZAP 91,53 ET8 179.60 ZA[ 128.99 ETE

OLA 6,20 RAL S19.24 RAO 6643,3 VEL 11,879 PTH 6,89 VHP 3,805 DPA -50.0Y RAP 291.20 £CC 1.3474

L-I TIME INJ LAT IHJ LON; ]NJ RT A3C INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

3272.08 "40.95 108.t5 185.94 116.72 17 41 37 2272.0 -26.7# 88.09

3184.60 -35,41 104,01 168.98 110.51 19 13 2 2184.S -23.92 79.61

3052.99 "30,6? 95,23 190.86 105.82 18 55 34 2053,0 -21.30 70.G!

2860.56 -27,23 81.64 I91,86 102.76 19 53 48 1860,6 -19.37 $6.98

260?,43 -25.94 63,34 192.1? 101.67 21 8 l 1607,4 -18.64 38.69

2335.03 -2?.23 43.00 I91,81 102,76 22 27 55 1535.0 -19,37 18.35

20gg.80 -30.6? 24.15 1g0.86 105.82 23 3g 8 |09g.8 -21.30 35g.53

MID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2693.7 $GR 3512.3 SG3 1589.3 ST 62.5 SR 86,3 SS 131.9

RRT .9403 RRF .9967 RTF .9440 CRT ,9965 CRS -.9950 CST -,9835

SOS 4426.3 R23 .1060 R13 .9g12 LEA 169.2 M_A 11.4 86A .g

SO! 4364.S 362 738.1THA 52.97 ELI 106,5 EL2 4.3 ALF 54.13
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL, 4. 1971)

LAUNCH DATE HAR 14 tSTt FLIGHT TIN[ _4E,OO ARRIVAL DATE NOV ti 1971

HELIOCENTRIC CONIC OISTANC[ SI4,E?4 EARTH TO MAR8

RL 14R.Tl LAL .00 k_. !78.78 VL 5E.E4G GAL -S,88 AZL 8T,E8 NCA tOE,S_ 8NA 178,|5 ECC .|8358 INC E.TO58 VI 18.862

RP 210.88 LAP °|.04 LQP tS,E6 VP 22.STI GAP 3,60 AZP i2.SD TAL 522,|? TAP 164.T0 RCA 143,6S APO 212,81 V2 2R.015

RC 11?,345 Gt. 19,3T GP "25,0S ZAL 14So68 ZAP 89.83 ET8 |78,62 ZAE I_?.T4 ETE lgg.g5 ZAC 77.80 (TC 2&g.80 LVl 1So41

PLANETOCENTR|C CONIC

¢3 28.160 VHL 4,587 OLA 4.76 RAL 3|8.86 RAO |643,_ VEL $t,889 PTN G.88 VHP 3.758 DPA *49.04 AAP 289,74 ECC t.3435

LNCH AEHTfl LNCH TIME L-| TIN! tNJ LAT |HJ LONG |NJ RT A8¢ lHJ AZMTH INa TIME PO CeT TIM INJ 2 LAT XNJ 2 LONG

30,Do 16 SS II 32_.21 -38,80 IOe.8S 18S,33 118.43 |7 49 8 2238.8 -88.28 23.34

6O,OO 17 19 42 3t46.98 -34.55 |01.28 188.5! tIE.IS t8 22 9 _i47.0 "22.49 7T.45

TO.OO 16 16 l? 3009.94 -89.83 92.16 190,58 107.46 19 6 2T 2009,9 -19,93 68.De

eO.OO 19 S9 26 2882.i9 -26.45 78.2S let.el 104.38 20 6 t8 1812.2 -!8.OS 34.00

go.D0 20 36 37 2556.66 -25.20 58.81 tgt.gs 103.28 21 21 13 1556.? -17.34 3S.54

100.00 22 2 IT Z186.66 -26,45 38.62 tDt,et t04,38 22 40 24 1286.7 -18.05 15.37

riO.DO 23 15 43 2056.75 -29.83 21.08 190.52 107.46 23 SO O 1056.8 -19.93 3S6.94

DIFFERENTIAL CORRECTION6

¥0[ .9341 TRA 1,?128 TC3-1.7793 8AU ,5649

ROE 1,_163 RMA 2,3190 RC3 -.9682 FAU .t4692

FOE 3,0823 FRA13,3540 FC3-6,0974 BRP ?29S

DOE 1.4573 ERA 2.6889 Be3 2.0256 FeW 2885

LAUNCH DATE NAR 14 1971

HEL|O(ENTR!C CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 2952,8 8DR 355?.4 583 |626.2 8T 67. I 8R 62.? St 132,0

RRT .9495 RRF .9961 RTF .9535 CRT .9985 CRS -.9986 CST -.9867

8GB 447|.2 R23 .1136 Rt3 .9699 LSA 169.2 MSk 11.2 66A 1.0

881 4411,5 SG2 704,7 THA 48.86 ELI 106.4 EL2 2.9 ALF 50.96

FLIGHT TZM£ 244.0D ARR!VAL DATE NOV 13 1971

DISTANCE 598.453 EARTH TO MAR8

RL 148,71 LAL ,DO

RP Rl1.07 LAP -1.09

RC 119,734 GL I?,87

PLANETOCENTR!C CONIC

C3 2Q.694 VHL 4*549

LNCH AZMTM LNCH TIME

SO.DO t? 2 39

60,00 17 36 3R

?O.OD t6 26 54

80.00 19 31 34

90,00 20 51 2S

tOO,OO 22 14 26

liD,DO 23 2@ 20

LOL !?2.?RYL 32.245 GAL -5.92 AZL 87.8! HCA 203.74 8HA 178.!1 ECC .19389 tNC 2.4941 Vl 2Ro982

LOP 16.48 VP 22.637 GAP 3.36 AZP 92.28 TAL 321.94 TAP tG$.68 RCA 145.58 APO 212.85 V2 85.R86

GP o23.9? ZAL 146.53 ZAP 67.72 [T8 177.80 ZAE 126.38 ETE 197.98 ZA¢ 78.69 ETC 269.59 LVI tS.?S

DLA 3,37 RAL 320,46 RAO 8643,t VEL t|,862 PTH 6,88 VHP 3.722 DPA -46.0T RAP 288,55 ECC 1,5406

L-! TIME INJ LAT INJ LONG INJ RT A8¢ |NJ AZNTH !NJ TIME PO ¢8T TIM INJ 2 LAT INJ 2 LONG

3209.25 -38,92 104.20 184.93 119.88 17 56 8 2209.3 -23.95 81,62

3113.47 -35.66 98.86 188.22 113.61 18 30 52 2113.5 -2!.19 ?S.ST

2971.55 -28.02 89.47 190.35 108.86 19 IS 28 1871.5 -18.87 6S.?S

2769.05 -25.68 75.2? 191.48 !05.76 20 t? 43 1789.! -16.82 51.30

2511.38 -_4,45 58.70 191.8? 104.6? 21 33 16 1511.4 -18.13 32.TT

2243.52 -25.89 38.84 191.48 105.78 22 5! 49 1243.S -16,82 12,78

2018.37 -29.02 18.39 teD.33 108.86 23 59 39 1018.4 "18.67 3S4.RT

DIFFERENTIAL COqRECTION8

TD[ .9818 TRA 1.9171 TC3-1.8891 8AU .582t

RDE t.0746 RRA 2.2095 RC3 -,9264 FAU ,14851

FDE 3.0979 FRAI303992 FC3-6.2129 88P 7399

6DE 1.4356 BRA 2.9253 BC3 2.1040 FSP 294T

LA(_W¢I/ DATE NAR 14 !R71

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3214,8 8GR 3211.5 883 1856.5 8T 71.7 8R 79,6 88 132,5

RRT ,8556 RRF .9954 RTF ,9598 CRT ,9993 CR8 -.9985 CeT -.9694

6GB 4544.0 R23 .1193 R13 .9886 LSA 169.g MSA !1.! 66A 1.0

88! 4493.2 $82 87T.! THA 44.97 EL! 107.1 EL2 1.6 ALF 47.96

FLIGHT TIME 248.00 ARRIVAL DATE NOV 13 1871

DISTANCE 602.631 EARTH TO HAR6

RL 148.71 LAL .DO

RP 211.33 LAP -.97

RC 221.943 GL 16.40

PLANETOCENTR|C EON;C

C3 2D.599 VHL 4,S38

LNCH AZHTH LNCH TIHE

50.00 17 9 34

60.00 |7 46 55

TO,D0 16 3R 40

80.00 !9 42 42

90.00 21 3 8

I00.00 22 25 34

!10,00 23 36 ?

LOL IT2.76 VL 32.244 GAL

LOP 17.69 VP 22.602 GAP

GP -22.96 ZAL 147.31ZAP

-5.96 AZL 8T.?O HCA 204.95 SMA 178.1| ECC .19427 INC 2.30!4 Vt 29.962

3.17 AZP 92.09 TAL 321.70 TAP !66.65 RCA 143.51 APO 212.?1 V2 25.95?

85.8! £78 177.02 ZAE !24.97 ETE 196.18 ZAC 79.T1 ETC 269.58 LVI 15.14

DLA 2.11 RAL 32!.03 RAD 8643.1 V[L 11.858 PTH 6.87 VHP 3.694 DPA -47.15 RAP 287.04 E¢C 1.3390

L-! TIME INJ LAT !NJ LONG INJ RT ARC INJ AZMTH !NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3162.91 -38.01 102.34 184.69 121.10 18 2 37 2_82.g -22.71 80,49

3083.55 -32.83 98.76 188.07 114.83 18 38 19 2083.5 -29.01 T3.93

2937.Z! -18.24 87,!0 leD.Z? 110.06 18 25 39 1937.2 -17.52 63.75

2T30,43 -24,95 72.64 191.50 108.96 20 28 13 1730.4 -1S.?O 4g.O?

2470.83 -23.?3 53,96 " 19!,89 !05.86 21 44 20 1470.8 -15,01 30.32

2204.90 -24.85 34.01 191.50 206.96 23 2 19 1204.9 "15.70 10.44

!984.03 -26.24 18.02 !90.27 110.08 24 9 !1 984.0 -|7.52 352.67

DIFFERENTIAL CCRRECTI_8 MID-COQR3[ EXECUTION ACCURACY

TOE !.0311 TRA 2.IIIO TC3-1.9943 8AU .6007 $GT 5476.9 8_ 3070.0 383 !8T8.?

ROE 1.0361RRA 2,10Sl RC3 ",8630 FAU .14944 RRT ,9801RRF .9946 RTF ._v4i

FOE 3.t040 rRAt3,T$Ol FC3-9.2805 8SP 7545 988 4638.3 R23 .1228 R!3 .8876

802 1,461T 9RA 2.9818 9C5 8.1818 FSP 2997 8Gt 4592,5 |G| 550.3 THA 41.30

LAUMCH DATE NAN 14 ti?t PLIGHT TIME |GO,DO

HELIOCENTRIC CONIC DISTANCE 601.808

Rk 148.71 LAL .DO LOL 1T2.78 VL 52.244 GAL -8.01 AZL 87.87 NCA 208.18 8NA 178,11 EC¢ .!94T1

RP 211.80 LAP -.94 LOP 18.R! VP 22.587 GAP 2.95 AZP 9|.8| TAL 521.44 TAP 16T.80 RCA 143.43

RC 124,177 GL 15.21 GP "ZE.O! ZAL 148.0| ZAP 83.08 [T8 ITE.3t ZAE /23.49 (T[ 194.55 ZAC 80.67

PLANETO¢ENTR!C CO_ilC

C3 20.369 VML 4,535 DLA .84 RAL 321.58 RAD Gt43.1 VEL It.ReD PTH 6.87 VMP 3.875 DPA -46,27

LNCH AZMTM LNCH TIME k-! TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CeT TIN

50.00 IT t6 1 3199,40 -37,1T t00,72 !84,59 122.!3 18 8 40 2159,4

60.00 17 $4 3R 3898.77 "32.85 84,82 !B8.04 !15.87 18 43 32 2036.8

TO,O0 18 43 43 2908.41 "2T,50 85,0| 198,31 111.!D 19 34 g tg06.4

RO.O0 19 $3 0 28D3.T4 -84.24 7D.3| 191.60 tDT.99 20 3? 55 1895.T

90.00 21 13 89 8434.39 *83.03 51.52 teE.D2 t08.89 21 $4 34 1434.4

100.00 22 35 52 217D.21 -24.24 51.68 191.60 10T.99 23 12 2 ttTO.2

110.00 23 45 9 lg33,23 -2?,50 13.g3 1g0.3! 1!t,10 24 17 43 gs3.2

DZFFERENT!AL COqRECT!ON8 MID-CQURSE EXECUTION ACCURACY

TDE 1.0812 TRA 2.305R T¢3-2.0963 |AU .8209 8GT 5?3?.8 $GR 2952,D $83 tRg3.D

NDE 1.Q013 RRA 2,D044 RC3 -.6404 FAU ,t4g9g RRT ,9833 RRF .9936 RTF ,96Re

FDE 5.0973 IrRA13.9268 FC3-6.3143 86P T?t9 SGD 4750,6 R23 .1248 R!3 .9868

DOE 1.4737 BRA 3.8553 8C3 2.2885 FGP 3029 SG! 470g.4 $G2 624,3 THA 37,88

ORBIT DETERMINATION ACCURACY

8T 76.4 SR 76.6 88 !32.4

CRT .99R8 ¢R8 -.tSll CRY -.gel4

LSA ITD,T MIA I!,1 $8A !.1

EL! 108,2 EL2 !,1 ALP 41,0t

ARRIVAL DATE NOV !T lITI

EARTH TO HAR3

INC 2.1218 Vl 2R,982

APO 212.79 V2 tS.R2G

ETC 289.18 LV[ !4.57

RAP 283.80 ECC !.3384

INJ 2 LAT IHJ 2 LONG

-21.62 79.33

-18,94 ?2,4?

*16.47 61.RR

-14.88 4?.D2

-!3.98 28.14

*14,86 8,36

-16.4T 358*90

ORBIT DETERMINATION ACCURACY

ST 81.! SR 73.8 6S 132.2

CRT .ggg4 CR3 -.9694 CST -,9930

LeA 171.4 MSA 11,1StA 1.1

EL1 lOg. T EL2 1.6 ALF d2,28
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JPL TM 33-1OO EARTH-_MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN OATS MAR 14 197i

N2LIOCENTRI¢ ¢C_1¢

RL 140,71LAL .GO

RP 8It.iT LAP ",90

RC 286,43| QL 14.02

PLAN[TQ¢ENTRI¢ CONIC

C3 20,583 VHL 4.537

LNCM AZMTM LMCH T|N[

SO,DO IT 22 2

6D;OD 10 I 44

1'0.00 19 9A T

80.00 20 2 32

90.00 21 24 2

100.00 _2 49 24

110.00 23 $3 34

FLltRT TIRI[ 2S0,00 ARRIVAL DATE _0¥ 19 IIYI

DISTANCE 610,98S [ARYH TO MAR1

LOt. 1?tiTS VL $8,241 6AL °8.06 AZL 88.09 HCA 207,37 IRA 178,12 [CO ,1952! INC t,9949 ¥1 29.992

LOP 20,12 VP 22,$33 GAP t,74 kIP 91.75 TAL $21.|8 TAP 196,59 RCA 143.3S APO 212,89 V2 29.698

GP -21.11 ZAL 148,69 ZAP 82,01 ITS tY$.97 ZA[ |21.97 ST( 193.04 ZAC 81,57 (TC 269.00 LVI 14.04

DLA ",12 RAL 822,12 RAD 8643.1 V[L 11.857 PTH 6.87 VHP 3.662 DPA "45.45 RAP 2e4,65 ECC 1,3987

L-I Tli_ INJ bAT IHJ LONG |NJ RT ASC 1NJ AZMTH [RJ TlkC PO CIT TIM |NJ 2 LAT INJ 2 LONG

3138,A2 -36,40 99,50 184.59 125,05 18 14 20 2138.4 "20.63 78.31

3092.T8 -$1,32 93.31 188.11 116.78 16 52 17 2032.8 -1?,97 71,15

261q_.?4 -26.61 63.16 190.49 112.00 19 42 6 1879.7 -19.$2 60.41

2664,51 -23.$7 60.24 191.79 109.88 20 46 S? 1664.5 -13.71 45.18

2401.57 *22,36 49.34 192.22 10T.78 22 4 3 1401.6 "13,03 26.20

2138.99 -23.57 29.66 191.79 108.88 23 21 3 1139.9 -19.71 6.55

1925.56 -26.81 t2.07 190.45 112.00 24 25 39 925,6 -15.52 349.33

DIFFERENTIAL CCRRECTION6

TDE 1.1320 TRA 2.4999 TC3-2.1939 BAU .6422

ROE .9?14 RRA 1.9089 RE3 ",7962 FAD ,149T6

FOE 5.0692 F1qA14.0208 FC3-6.SOOO BSP 7930

BDE 1.4923 eRA 3.1453 BE3 2.3339 FSP 3054

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUqACY

SGT 3997.0 SGR 2?99,7 SG3 1700.6 ST 85.£ 9R 71.2 58 132,0

RRT .9654 RRF .9925 RTF .9719 CRT .9985 CRB -.9875 CST -.9943

SGB 4880.0 R23 .1237 RI3 .9862 LSA 172.4 USA 11.2 SSA 1.2

SG1 4842.7 SG2 602,2 THA 34.68 EL1 111.5 EL2 3.0 ALF 59,67

LAUNCN DATE MAR 14 19?1 FLIGHT TIH( 252.00 ARRIVAL DATE NOV 22 1971

HELIOCENTRIC r..CNIC

RL 149.7| LAL .DO

RP 212.14 LAP -.87

RC 128.706 6L 12.93

PLANETOCENTRIC CONIC

C3 20,649 VHL 4,544

LNCM AZNTH LNCM TIk_

SO.DO 17 2? 41

SO.DO 18 8 25

tO.Q0 19 1 97

6O.O0 20 11 25

90.00 21 33 22

lOO.O0 22 54 17

110.00 0 5 20

DIFFERENT _AL CCRRECT ION8

TOE 1.189S TRA 2.6927 TC3-2,2665 6AU ,6645

RO[ .9440 RRA 1.8194J RC3 -.7S$5 FAU .14926

FOE 5.0690 FRAI4.OSq5 FC5-6,1_S68 OlP 8166

BDE 1.5194 iRA 8.P492 BE3 2,4074 FSP 3064

DI8TANCE 615,181

LOL 172.76 VL 32,246 GAL "6.12 AZL 80.16 NCA 208.$T 6NA

LOP 21,32 VP 22.498 GAP 2.54 AZP 9t.60 TAL 320,90 TAP

6P -20.26 ZAL 149.25 ZAP 80,14 [TS 175.08 Zk( 120.42 [TE

DLA -1.10 RAL 322.64 RAO 66d3.1 VEL 11.860 PTH 6.8? VHP

L-! TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH ZNJ TIME

3119.67 -35.70 98.06 184.69 123.85 19 19 40

3011.29 -30.69 91.68 188.27 117.56 18 58 3?

2853,86 -26.17 81.51 190.66 112.78 19 49 31

2636.36 -22.93 66.38 192.04 109,66 20 55 22

2971,94 -21,73 47.40 192.49 106.55 22 12 54

2110.83 -22.93 27.75 192.04 109.66 23 29 28

1900.68 -26.17 10.43 190,66 112,78 O 37 0

MID-COURSE EXECUTION AccuRACY

SGT 4252.6 SGR 2671,0 SG3 1701.6

RRT .9969 RRF .99t2 RTF .9T4|

8GB 5021.9 R25 .1215 R13 .9858

56t 4988.1 SG2 581,5 THA 31.75

LAUNCH DATE MAR 14 1971 FLIGHT TIME 254.00

HELIOCENTRIC CONIC DISTANCE 619,$34

RL 148.71 LAL .DO LOS. 172.76 VL 32.248 6AL "i.17 AZL 88.32 HCA 209.77 8MA

RP 212.45 LAP ".93 LOP [2.32 VII L_.463 GAP _.33 AZP 91,46 TAL 320.62 TAP

tic 130.999 GL 11.91 _ -19.45 ZAL 149.8t ZAP T8,29 ITS 174.55 2AE 116.83 [TE

PLANETOCENTRIC CONIC

C3 20.754 VHL 4.556 OLA -2.00 RAL 323.15 RAD 6143.2 VEL 11.864 PTH 6.88 VHP

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG IMJ RT ARC INJ AZMTH INJ TIME

5O,OO 17 52 59 3102,95 -36,06 96,98 184,87 124,50 18 24 42

40.00 18 14 41 2992.02 -30,04 90.81 188,50 112.24 19 4 33

TO.DO 19 9 17 2831.48 "25,5T 80.05 190.94 !!3,45 19 56 29

90.00 20 19 43 2610.95 -22,34 64.73 192.38 !10,34 21 3 14

90,00 21 42 5 2545.18' -21,14 45.66 192.83 109.23 22 21 10

lO0.DO 25 2 35 2085.42 -22,34 26.10 192.56 110.34 23 37 20

1|0.00 O 12 39 1878,30 -25.57 8.96 190,94 113,46 O 43 58

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TD[ 1.2401 TRA 2.9859 TC3-2.3727 6AU ,9872 SGT 4505.1 SGR 2547.9 563 1696,9

RD[ .9201 RRA 1.7268 R¢3 ".?105 FAU ,14909 RRT ,9S75 RRF .VIR? RTF ,_,95

FOE 5.Q494 FRA14.O?S? FC3-9.1777 89P 9435 SGB $175.7 R23 .1182 R13 .9855

SOS 1,5442 ERA 3.3941 8¢3 2,4798 FSP 3069 861 5144.9 $GZ 563.9 THA 29,07

LAUNCN OATS MAR 14 1971 FLI6HT TIME 2SS.O0

MELIOCENTRI¢ CONIC DISTANCE 623,509

RL 148.?t LAb .DO LOL 172,7S VL 32.230 6AL -6.24 AZL 88,45 HCA 210.97 8MA

NP 212.72 LAP ".60 LOP 23,?2 VP 22.429 SAP 2.12 AZP 91.53 TAL 320.52 TAP

RC 133o312 GL 10.97 GP -19.69 ZAL 150.32 ZAP 76.48 [T$ 174,07 2AE 117.27 [TE

PLAMETOCEMTRIC CONIC

C3 20,897 VKL 4.$?1 DLA -2,93 RAL 323,$4 RAO 664_,2 VEL 11.870 PTN 6.86 VHP

EARTH TO MARS

178.14 ECE .19ST8 INC 1.8171 Vl 29.962

169.48 RCA 143.29 APO 213.01 V2 25.864

191.68 ZAC 82.42 £TC 268.82 LV! 13.S5

3.656. DFA "44.$6 RAP 263.37 [CC 1.3596

PO CST TIN ZNJ 2 LAT INJ 2 LONG

2119.? "19.74 ??,AI

2011.3 -I?.09 TD.D5

1853.9 -14,64 $9.01

1636.4 -t2.64 43.55

13?1.9 -12.16 24.49

1110,8 -12.84 4.91

gOD,? -14.64 34?,93

ORBIT DETERMINATION ACCURACY

ST 90.5 86 68.7 69 131.4

CRT .9970 CRS ".9659 ¢ST -*9953

LSA 173.4 NSA 11.3 $SA 1.2

ELI 113.6 EL2 4.2 ALF 3?.19

ARRIVAL DATE NOV 231971

EARTH TO MARS

tT9.t6 [CC .19640 INC 1.6806 VI 29.962

170.39 RCA 143.17 APO 213.16 V2 29.832

190.44 ZkC 93.23 ETC 266.65 LVI 13.08

3,SSS DPA -43.90 flAP 292,56 ECC 1.3416

CST TIM INJ 2 LAT IMJ 2 LONG

2102.9. 018.93 76.62

1992.0 -IS.30 69.04

!03_,5 -13,95 5?.?Y

1610.9 -|2,05 42.08

1346.2 -11,36 22,89

I689.4 -|2,05 3.43

8?5.3 -13,83 349.90

ORS|T DETERMINATION ACCURACY

8T 95.2 $R $$.4 39 130.0

CRY ,9952 CR4 ".9852 El! -,ill1

LSA 174.5 RSA 11,S 8SA 1.2

EL! $16,0 EL2 5.3 ALF 34,97

ARRIVAL OATE NOV 23 1971

EARTH TO MAR8

ITS,20 [¢C ,ll?D8 INC t.$542 VI 29,962

171,30 RCA 143.07 APO 213,32 V2 26,799

199,32 2AC 83,99 ETC 269,49 LV! 12,64

3.66| DPA -43.19 RAP 291.63 ECC 1.3439

LNCN AZNTH LNCH TIME L-! TIN[ INJ bAT

$0.00 1T 36 D 3068.04 -34.48

SO.O0 18 20 35 29?4,7? "29,48

TO,DO 19 IG 10 2811.33 "29,01

90.00 20 2? 29 2968.00 -21.TS

90.00 21 50 15 2320.g? -20_59

100.00 23 10 2| 2062.4? -21,79

110.00 0 19 32 1858.13 -25.01

DIFFERENTIAL CCRRECTICN8

TD2 1.2952 TRA 3.0??9 TC3-2,4544 8AU *7107

RD[ .8994 RRA 1,6443 RC3 -,6694 FAU .14666

FD[ 5.0132 FRA14,0455 FC3-6.D766 BSP 8716

DOE 1.5763 8RA 3,4895 BE3 2.5440 FSP 305?

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

96.02 165,11 125.06 16 29 28 2066,0 "18.23 76.92

89,50 IS8,76 119.83 19 lO 10 |9?4.8 -IS.$8 68.15

78.?4 192.28 114.05 20 3 1 1811.5 -13.13 36.65

$3.29 192.T3 110,93 21 10 37 1588.9 -11._2 AO.?S

44,10 1g3.21 109.82 22 28 56 1321.0 -|0.64 21,49

24.62 192,75 110.93 23 44 44 1062.3 -11.32 2.13

?,66 191.28 114.D$ 0 50 30 858,2 "13.13 345.5?

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T 4752.7 SGR 2429.0 963 1686.3 ST 99.8 3R 64.3 59 129.9

RRT ,9679 RRF .9880 RTF .9781 CRT .9g29 CRS *.g80? CST -.9967

$GB 533?.5 R23 .1137 R13 .g853 LSA 275.6 MSA 11.8 SSA 1.2

661 5309.2 SG2 S48.T THA 26.62 EL1 118.5 EL2 6.4 ALF 32.?U
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 14 1971

HELIOCENTRIC CONIC

RL t48,?1LAL ,00

RP 815.01 LAP ",?4

RC |$5o843 _ |0,00

PLANETOCENTRI¢ CONIC

C3 E1.O?S YHL 4.591

LHCH AEMTH LMCM TIME

5D,DD 17 4E 44

DO.DO 18 28 8

TO.DO IS 22 58

90.00 20 54 47

DO.DO 21 57 $S

1DO.DO 23 17 38

llO.OD O 28 0

FLIGMT TIN( 150.DQ : ARRIVAL DATE NOV tY IITI

D|GTkNC[ 61T.075

LOL tTt,?l VL 31,IS] GAb "S.30 AZL 08.59 MCA tit,iT 8HA

LOP t4.91 VP EI,394-GAP t.Rl AZP DI,EI TAL 31D.OE TAP

GP -17o97 ZAL 150o8| ZAP ?4.TO ET$ 173.$4 ZAEIIS.OG ETE

EARTH TO MAR8

|78.14 ECC .19184 INC 1.43G4 Vl E9,98R

172.I9 RCA 142.8T APO II3.5Dvl 23. T98

100.31ZAC 34,T1ETC 268.35 LVI 12.2l

OLA -3.60 RAL 314,11 RAG 0043.3 VEL 11.878 PTH 6.89 VHP 3.6T1 DPA -42.50 RAP 180.7? ECC 1.3488

L-I TIME INJ LAT INJ LONG INJ RT AS¢ INJ AZMTH INJ TIME PO CST TIN IHJ 2 LAT |NJ 2 LONG

3074.?D -33.96 D3.19 185,41 115,58 18 33 39 2074.8 -17.60 75.31

2959.34 -28.97 88.31 189.t2 11g.34 lg IS 28 1959.5 -14.94 87.33

2793.1l -14.S! 77.58 191.66 114.57 20 9 I! 1793.2 -I2.48 55.65

250T.29 -21.t8 61.92 193.15 111.45 21 1? 35 1557.3 -10.66 39.58

2299.09 -10.08 42.70 193.64 110.34 12 36 14 1299.! -9.9? 20.22

104t.?6 "21.18 13.19 193.15 111.45 25 5141 1041.8 -10.66 .95

1840.04 "24.31 0.30 191.66 114._? 0 55 40 940.0 "12.48 344.57

DIFFERENTIAL CCRRECTION8

TOE 1.3509 TRA 3.1883 TC3-2.5322 BAU

RD£ .8791 RRA 1.5933

FOE 4.9759 FRAIS.9831

DO( 1.8118 8RA 3.6129

LAUNCH DATE MAR 14 1971

HELIOCENTRIC CONIC

RL 148°71 LAL .00

RP 213.31 LAP -,73

RC 137.991GL 9.26

PLANETCK:ENTRIC CONIC

C3 21.285 V_IL 4.6|4

LNCH AZMTH LNCM TIME

SO.DO 17 47 13

_O.OO 18 31 23

TO.OO 19 18 44

tO.OO RO 41 40

90.00 22 3 8

IDD.DD 23 24 32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• T352 SGT 4995.2 3DR 2315.2 $63 1671.4 ST 104.3 9R 62.2 $8 129.0

RC3 -.629D FAU .14492 RRT .9671 RRF .986D RTF .9795 CRT .9903 CRS -.9779 CST -.9973

FC3-5.955! BDP 500? SGB 5505.6 R23 .1057 R13 .9853 LSA 176.7 HSA 12.1 SSA 1.3

8C3 2.6093 FSP 3040 $61 5479.4 SGl 337.! THA 24.59 EL1 121.2 EL2 7.4 ALF 30.70

FLIGHT TIM( 160.DO ARRIVAL DATE NOV 19 1171

DISTANCE 631.842

LOt. I?2.TD VL 31.256 GAL -6.37 AlL 88.67 HCA 213.36 SNA

LOP 26.11VP 22.359 GAP 1.71 AlP 91.11T/d. 319.70 TAP

r.,P -17.29 ZAL 151.26 tAP 72.96 ET$ 173.25 ZAE lIt.ll ETE

EARTH TO MAR8

1?6.25 [CC .19864 INC 1.32D8 Vl 19o982

173.06 RCA 142.87 AM 113.?0 V2 28.732

|87.$5 ZAC 85.39 ETC 268.11 LVI 11.92

OLA -4.31 RAL 324.60 RAO 6643.4 VEL 11.888 PTH 6.90 VHP 3.898 DPA -41.84

L-I TIME ZNJ LAT ZNJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM

SODS.04 "33.49 94.46 105.75 116.0! 19 38 16 2063.0

2945.57 -26.50 8T.64 189.51 119.79 19 lO 29 1945.S

2?76.96 "14.O4 76.55 152.09 t15.02 20 13 I 1777.0

2548.60 -20.51 60.73 193.61 11;.90 21 14 8 1348.6

2279.31 -19.61 41.44 194.11 t10080 22 43 7 12T9.3

_O23.O8 -tO.B1 22°1D 193.61 11t.90 23 58 15 1023.1

RAP 279.99 (CC 1,3303

INJ 2 LAT INJ 2 LQ_G

-|?,03 74.76

-14.SD 66.64

-11.88 84.?8

-IO.OG 38.52

"9.3? 19.09

-ID.D6 839.88

lID.DO O 31 6 1823.78 "E4.D4

DIFFERENTIAL CORRECTIONS

TOE 1.4093 TRA 3,4381 fCS-l,tOl8 IAU ,?993

ROE .8620 RRA 1.4860 RE3 -,3908 FAU ,141?3

FDE 4.9338 FRAt3.8935 FC3-5.8053 D8P 9319

BDE 1.8311 DRA 3,?843 De3 1,S090 FSP 3014

LAUNCH DATE MAR 14 1R?i

HELIOCENTRIC CONIC

RL 14l,Tl LAL .00 LOt. 172,78 VL 31.139 GAL

RP 215.61LAP ",88 LOP 17.SO VP 22,314 GAP

RC 140.359 GL 8.49 GP "19.63 ZAL 151.70 lAP

PLANETOCENTRIC CONIC

C3 21,525

LNCH AZMTH

5.46 192.09 113.02 1 2 30 623.8 -11.89 543.68

MID-COURSE EXECUTION ACCURACY C_8IT DETERMINATION ACCURACY

8GT 5931.6 SGR 220G.5 303 1651.1 ST 108.8 3R 60.3 85 127.9

RRT .gold RRF .9537 RTF .9606 CRT .98?4 CR8 -.9749 CST ".997T

SOB 567G.G Rl3 .t032 R13 .9853 LAA 178,0 NSA IS.4 8SA 1,3

SOl 5634.t 3Gl 517,6 THA ll. ST ELI 124.1 EL2 0.4 ALF Re.94

FLIGHT TIM( tGE.OO ARRIVAL DATE DEC I 19T1

DISTANCE 639.003

"S.44 AZL 88.78 MCA 214.53 SNA

1.51 AlP 9|.0| TAL 319.38 TAP

71.17 ETS !72,89 ZAE 112.56 ETE

EARTH TO MARS

178,33 ECC ,19950 IHC 1.2240 VI 29.982

1T3.93 RCA 142.73 APO 213,gl vt 25.89T

10D,SS ZAC 86.04 ETC $88.D9 LVI 11.43

VHL 4,439 DLA -4.9T RAL 323,OG RAD |643.5 VEL 11. 899 PTH 6.91 VMP

LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME

3.704 DRA -41,92 RAP E79.27 ECC 1.3542

PO CST TIM INJ 2 LAT INJ Z LONG

93.82 185.14 125.38 18 42 22 E052,? -18,53 74.29

84.87 108.94 120,18 18 15 14 1933.3 -13.84 88.02

75.63 192.55 115,42 20 lO 31 !782.4 -11.38 53.9?

59,8? 194.10 112.30 El 30 21 1531.e -9,51 31.36

40.31 194.GI 111.20 22 49 3T 1261.5 -8.82 IS.OR

21.04 194.10 11E.30 24 4 E? 1008,_ -9.$1 358,93

4.54 I9E.S5 !!5.42 1 8 0 809.t -11,35 34_,68

MID-COURSE EXECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

3GT 5494,7 8GR t103,1 863 1998,4 ST 113.1 3R 58.5 IS 12R,8

flRT .9844 RRF .9911RTF ._,t5 CRT .9841CRI -.9717 CIT -.998!

8G8 i835.4 Nil .OiTT RI3 .9853 LSA I75.3 MSA 22,? 88A 1.3

SOl 3831.t lit Sel.t THA lO,S3 ELI 127.1 ELI 9.3 ALF 2T.12

30.00 IT 31 2R SD52.66 -33.0?

80,00 18 38 2I 2933.32 -28.09

?O.OO 19 34 25 2?92,39 "E3.62

8O.OO 2Q 48 ! 2331.T7 "20.38

90.00 El It 55 2261.45 "19.17

100.00 13 31 I 100S.24 -20.38

110,00 0 3? SI liO9.1I "93*82

DIFFERENT IAL CalRECT|ON|

TD£ 1.4887 TMA 3.0483 TC3-2,tOI| DAD °7941

ROE .1471 ERA 1.4I|4 RC3 -.5S33 FAU .I401l

rOE 4.lORD FRA|3,TOOP FCS-S.K38E lSP 9630

00E 1.193T IRA 3.5111 GO3 t.7249 FIP 9984

LAUNCH DATE NAR 14 1971 FLIGHT TIME tG4,O0 ARRIVA_ DATE DEC 3 19TI

HELIOCEMTRIE CONIC DISTANCE G4O,IG4 EARTH TO MARS

RL 149.?1 LAL ,00 LOL I?E.?R VL 31.103 GAL "G,51 AZL 38.87 HCA ||5,73 SEA 1T8,39 ECC ,20042 INC |.tiT4 Vl 29,992

RP 213.92 LAP -,IS LOP 28.49 VP 12.290 DAM 1,30 AlP 50.91 TAL 319.05 TAP t74.78 MCA |42,94 APO 214.14 V2 25.862

'R¢ 148.T39 GL 7.77 GP -1D.Ol ZAL |32.|1 lAP 09.61 ETS 172.56 ZAE 111.02 ST[ 185.T9 ZAC 86.85 ETC 287.98 LV! 11.05

PLANETOCENYRIC CONIC

C3 2t.T93 VHL 4,965 DLA -5,5? RAL 323.32 RAD D&43,6 VEL tt,90R PTH 6,92 VHP 3,?2? OPA -4Q,SE

LNCH AZHTN LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

30.00 17 55 32 3D43.54 -32,?0 93.20 186,56 IES.?I 18 46 16 2043,5

80.00 t8 41 4 1922.49 -l?.Tt 06,1g 190,3g 12D.$2 lg 29 46 1922.5

YO.O0 19 39 $6 !?49._? -IS.24 74.8! 193.03 115.?6 20 t5 43 1749.4

80.00 20 34 16 1318.D3 -19.99 58.T2 194,62 112.65 21 36 t3 1518.8

90.DD 22 18 IJ 2248.$6 -18.?? 39.30 195.14 l|1.55 2l 55 46 |245.4

IO0,QO 23 3? 8 1991.11 "19.99 20,09 194.82 111.65 24 10 19 991,1

110.00 0 43 18 /798.19 "13.14 3.73 193.05 115.TS 1 13 14 798.2

DIFFERENTIAL CCI_RECT[ON8 MID-COURSE EXECUTION ACCURACY

TD[ 1.5259 TRA S.8365 TC3-2,7280 DAU .80gl 8GT 5890.4 IGR 2004.? 863 1603.4

ROE .8339 RRA 1.$41? RE3 -.3179 FAD .13747 RRT .9D22 RRF .9?80 RTF .9822

FDE 4.8414 FRA13.6441 FC3-5.4611 BDP gg64 SGB 6033.2 R23 .0921 R13 .9853

DDE 1.7389 BRA 4.D644 BC3 2.T773 FDP 1949 SG1 6011.0 $62 §16.0 THA 18.87

RAP E78.63 ECC 1.$$87

INJ t LAT INJ 2 LONO

-16.09 73.6?

-13.39 85.47

"10.88 $3.26

-9.02 38,71

-8.32 _?.14

-9.02 358.08

-10.88 342.18

ORDIT OETERNINATION ACCURACY

ST 117.6 8R 58.9 85 125.S

CRT .98DS OR8 -.9882 C$T -.9984

LSA 180.T HSA 13.t SSA 1.3

ELI 130.2 EL2 10.1ALF 25.54
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH O&TE MAR 14 t•Tt

HCLIK[NTRIC C_ltC

ML lAm.Tt LAL .00

RP 214.•4 LAP -.9|

RC 145.138 GL 1.08

PLAMCT4XENTHIC CQ_I$C

C3 22.0•• VHL 4*TOO

LNCN AZNTM LNCH TIME

00.00 IT S9 84

10.00 1• 4S 32

70.00 IR 45 •

80.00 21 O 4

90.00 22 24 25

100.00 23 42 56

110.00 0 48 28

LOt. tTl,TI Vb 62,2i? GAL

bOP 89.GT VP 28,816 GAP

ftP "15.48 ZAL 118.3t ZAP

FL|GHI T]_ t6G,DO ARRIVAL OkTE DEC

DISTANCE 644o313 EARTH TO MAR8

"G,5• AZL 88.9• HCk 81G.91GN& $T0,49 ECC .10139 INC 1.0848 ¥t

9 IOTI

1.10 AZP 00.03 TAL 31i. YI TAP l?S.6E RCA 148.58

M,O0 [T| IT|,E9 Zk[ t09.48 ETE lOS.It ZAC 8T.83

2•.181

APO 8l'4.3R V2 IS.88?

ETC 867.R8 LV! t0.89

OLA -I.13 RAL 326,9• RAO 6_13.8 VEL 11.980 PTH 6,93 VHP 3.752 DPA -4O.OS RAP 270.06 ECC !.3839

L-I TIME INJ LAT INJLONG INJ RT ASC INJ AZNTH INJ TIN[ PO COT TIN INJ 2 LAT INS 2 LONG

3088.98 -38.38 92.T8 t8T.01 126.99 1• SO O 8035.6 -IS.TO TO.Sl

2912.88 -2T.38 85.60 190.88 120.81 19 34 5 1912.9 -12.88 64.90

273T.77 *62.89 74.09 193.5? 116,07 20 30 43 1737.8 -10.46 38.$3

2503.0• -19.83 57.8? 195,16 112.96 25 41 47 |503.1 -R.5S 35.95

2230.89 *18.41 39.38 t95.70 211.81 23 I 36 1230.9 -7.87 1•.32

1977.53 -19.•3 19.24 195.16 112.96 24 15 53 977.5 -8.58 3S7.12

1784.59 -28.89 3.00 183.57 116.07 I 18 12 784.6 -10.48 341.55

DIFFERENTIAL C¢RRECTIQiMI

TOE 1.5860 TRA 4.0241 TC3-2.7638 8AU .8344

ROE .8281 RRA 1.2742 RC3 -.4841 FAU .13452

FE)E 4.T883 FRAtO.4•89 FC3-5.2725 _84 I 10289

DOE 1.7883 BRA 4.2211 DC3 2.8256 FSP 2904

LAUNCH DATE MAR 14 19T1

HELIOCENTRIC CONIC

HID-COURSE EXECUT$OI ACCURACY (_•IT DETERNINATION ACCURACY

3GT 5910.! SGR 1919.1 SG3 15?4.? ST 121.8 82 35.3 88 124.2

RRT .9594 RRF .9749 RTF .982? CRT °976• CR8 -.9645 CDT -.9988

388 6211.4 223 .OBST 213 .9653 LSA 182.1 MSA 13.4 SSA 1.3

SGl 6190.1 882 514.4 THA t?.36 ELI 133.3 EL2 10.9 ALF 24.09

F'bIGHT TIM( 268.00 ARRIVAL DATE DEC 7 19Tt

DISTANCE 648.472 EARTH TO MARS

RL 148,?1 LAL .00

RP 214.55 LAP -.59

RC 147.559 r.L 6.45

PLANETOCENTRIC CONIC

C3 22.411 VHL 4.734

LNCH AZHTH LNCH TIME

90.00 18 3 6

60.00 18 49 46

70.00 19 $0 0

$0.00 21 5 33

90.00 22 30 tO

100.00 23 48 29

1/0.00 0 93 22

L(_. 172.76 VL 32.271 GAL "6.66 AZL 89.09 HCA 216.09 •HA 178.92 ECC .80241

LOP 30.85 VP 22.220 GAP .90 AZP 90.75 TAL 318.36 TAP 176.45 RCA 142.3g

Gl= -14.87 2AL 192.89 ZAP 66.44 ET8 172.04 ZAE 107.99 ET( |84.48 ZAC 87.78

INC .9907 Vl 29.962

APO 814.6• V2 29.591

ETC 267.79 LVI 10.33

DLA "6.65 RAb 32•.41RAD 6643.9 VEL 11.933 PTH 6.94 VNP 3.781DPA "39.50 RAP 2T?.59 [CC 1.3688

b'l TIHE INJ LAT INJ LONG |NJ RT ARC |NJ AZNTH INJ 71ME PO CST TIM $NJ 2 LAT INJ 2 LONG

9020.70 "32.10 98.37 187.50 127.22 18 53 34 2028.T -IS.3? 73.19

2904.48 -2T.Og 65.06 191.40 121.06 19 36 12 1994.5 -18.G2 tsA.sG

2727.49 -22.58 73.45 194.12 116.33 20 95 27 1727.5 -10.08 92.08

2490.94 -19.31 37.11 199.74 113.23 21 47 4 1490.9 -8.18 35.27

2217.93 -18.08 37.59 196.28 112.t2 23 ? 8 121?.9 -?.46 13.58

/965.41 -19.31 18.48 195.74 113.23 24 21 10 969.4 -9.18 356.63

1774.31 -22.58 2.37 194.12 116.33 1 22 56 774.3 -10,98 340.99

DIFFERENTIAL CCRRECTION6

TOE 1.6499 TRA 4.2107 TC3-2.8391BAU .8602

20[ .•lid RRA 1.2097 2C3 -.4924 FAU .13160

FOE 4.?$08 IrRAlO.Ol•• FCO-9.O•O0 BSP lOS0?

BOG 1.8382 BNA 4.3010 BC3 2,8709 FSP 2855

LAUNCH DATE NAR 14 1•71

HELIOCENTRIC CONIC

RL 148.7t LAL .DO

RF 214.84 LAP -.59

RC 149.98• GL 9.89

PLAN[TOCENTNIC CONIC

C3 22.758 VHL 4.771

LNCH AZNTH LNCH TIME

90.00 18 • 37

80.00 tO 99 S1

70.00 tR 94 39

80.00 81 10 49

90.00 82 39 37

100.00 23 93 97

110.00 0 S8 1

N|D-COUR3[ EXECUTION ACCURACY ¢_•IT DETERNINATION ACCURACY

8GT •123,8 3GR 1822.5 SG3 1143.7 ST 129.g 6R 53.9 9R 122.8

RRT ,9561 RRF .9706 RTF .9832 CRT .9723 CR• -.960G COT -,9980

9GB 6389.0 229 .0815 R13 .9894 LDA 183.4 HSA 13.8 88A 1.3

$Gl 6368.3 382 513.8 THA 19.99 ELI 136,5 EL2 !1.6 ALF 82.?6

FLIGHT TIME 2?0.00 ARRIVAL DATE DEC 9 1971

DISTANCE 652.620 EARTH TO MARS

LCI. 172.?• Vb 32.27• GAL -6.79 AZL 89.13 HCA 219.27 •HA 1?8.80 ECC .20349 INC .8697 Vt 89.982

LOP 32.03 VP 22.189 GAF .TO AZP 90.67 TAL 358.00 TAP 177.26 RCA 148.88 APO 214.94 V8 85°554

CJe -14.34 ZAL 193.29 ZAP 64,98 ITS 1?1.81 ZAE 106.92 ETE 183.98 ZAC 88.31 ETC 867.71 LVI 9.98

DLA -7.13 RAL 326.84 RAD 6644.0 VEL 11.948 PTH 6.95 VHP 3.813 DPA -38.98 RAP 87Y.lO ECC 1.3749

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTM ]NJ TIME PO COT TIM INJ 8 LAT INJ 2 LONG

3022.60 -31.89 92.02 188.01 127.42 18 ST 0 2022.8 -19.08 72.93

2aRT. iT -26.63 84.64 191.94 121.26 19 42 9 189T.Z -12.31 84.19

8718.44 -22.31 72.89 t94.68 ||6.56 20 39 SY 1710.4 -9.74 51.59

6480.|9 "19.01 99.49 196.39 113.49 21 52 6 1480.2 -?.83 34.66

8206.36 -17.78 36.87 198.88 112.36 23 12 24 1206.4 -?.10 14.93

1954.62 *19.02 tT.Ol 196.33 $13.48 24 26 12 954.8 -T.93 35R.03

1789.25 022.31 1,•1 194.60 116.56 1 27 26 765.3 -g.74 340.51

DIFFERENTIAL CORRECTION9 NID'COURR[ EXECUTION AccuRACY URBIT DETERMINATION ACCURACY

TDE 1.7089 TRA 4.38?9 TC3-2.87G9 IAU .8918 8GT G382.0 9GR 1739.3 383 ISll.3 IT t30.t 9R 52.8 38 !|1.4

ROE .8034 RRA 1.1484 RC3 ".4238 FAU .12818 RRT ,S120 RRF .9961 RTF ._v36 CRT .9679 CR8 -,99Sl C•V -.9990

rOE 4.8?89 FRA13.1361 FC3-4.$749 DiP 10944 8G6 9|66.9 223 .0768 RI3 .9854 LSA 185.0 MSA 14.8 38A 1.3

• DE t.68•0 •RA 4.5453 _C3 2.9102 FGP 2808 SGt 6|46.4 $G2 $14.8 THA 14.TS ELI t39.9 EL2 18.3 ALF 81.54

bRUNCH DATE NAR t4 1971 FLIGHT TIHE E?Z,O0 ARRIVAL DATE DEC 11 1971

HELIOCENTRIC CONIC

RL I48.?1 LAL .00 LOt. 172.TQ VL 32.805 iAL

RP RIS,2I LAP ".51 LOP 33.20 VP 22.1S0 GAP .SO AZP 90.60 TAL 317.63 TAP 178.07 RCA 142.12

RC tSR.438 GL 9.29 _ "13.83 ZAL 188.65 ZAP 83.45 [T9 17t.61ZAE 109.07 ETE 193.40 ZAC 88.91

PLANETOCENTRIC CONIC

C3 23.130 VMb 4.80• DLA "?.59 RAL 32?.27 RAD 6644.2 VEL 11.983 PTH 6.98 VHP 3.84? DPA -38.49

OilTANCE 856,76| [ARTH TO NAR8

-•,83 AZL 89.21 HCA 2Z0,44 8MA 178,88 ECC ,204•2 INC ,Y92? Vl 29.982

APO 215,24 V2 25.$10

[TC 28?.84 LVI R.•4

LNCM AZNTM LNCH TIME L-I TIH( INJ LAT INJ LONG INJ RT AOC |NJ AZHTM INJ TIME PO CST TIN

80.00 18 tO 0 3017.82 -81,$$ 91,72 188.54 t2T.$9 19 0 t9 20|7.8

• 0.00 18 6T 44 2•GD,89 -2•,•1 94,21 $92.90 $21.4• 19 41 94 1990.9

T0.00 19 99 4 2710.31 -22.0? ?2.40 199.27 118,?S 20 44 lS 1?$D.9

80.00 21 IS 42 2470.63 "18.?• |S.•• $66.94 [13,67 21 $6 53 1470.6

RO.O0 22 40 48 2t96.08 -17.91 36.23 19T,50 112.$T 23 17 24 119•.1

t00.00 0 8 30 1946.08 "1•.?G 1?.22 tg•.94 113.•? 0 34 SS g45.t

110.00 1 2 27 1757.33 -22.0? 1.32 199.2? 118.?S 1 31 44 75?.3

DIFFERENTIAL COqRECT1ON8 MID-CCUR$E EXECUTION ACCURACY

TOE 1.?708 TRA 4.$833 TC3-2,•213 8AU .gill SGT 8|33.6 SGR 16•0,5 $83 1477.1

RDE .7959 RRA 1.089• RC3 -.393? FAU .12486 RRT .94?3 RRF .9810 RTF .9839

FOE 4.6167 FRA12.9389 FCO-4.6T32 BDP 11264 $GD 9741.3 223 .0722 R13 .g893

00_ 1.94/4 RRA 4.7111 BC3 2.•4?? FSP 2791 8GO 6721.S SG2 916.R THA 13.82

RAP 8?8.?2 ECC t.3807

INJ 8 LAT INJ 2 LONG

"14.64 ?2.70

-12,05 63,88

*9.49 51.18

"?.S! 34.13

-•.78 14.34

-?.Sl 318.50

-9.46 340.08

ONBST OETERNINATION ACCURACY

ST 134.1 92 $I.3 86 tlg.g

CRT .9631 CR8 -.g921 C•T -.9g92

LOA 186.4 NDA 14.S SSA 1.3

ELI 143.0 EL2 12.8 ALF 20.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE lIAR 14 lift

HELIOCEHTR|¢ CQitIC

ML 149,?t LAL .00 LOL t?t.?S VL

RP 2SS.54 LAP o,48 LOP 34,37 VP e_,||5 GAP ,29 AZP 90.$4 YAL _7,24 TAP |70,86 RCA |41.97 APO tlS.5S

R¢ IS40904 GL 4,?G GP -13.39 ZAL IS3.96 ZAP 6_.02 [T8 |7|,43 ZA[ |03,64 [TE I82,94 ZAC 09029 [TC _67.58

PLANETO¢ENTRI¢ CONIC

¢3 23,$2? YML 4,0SO OLA "?.99 RAL 327.91 RAD $644,4 VEL _1,980 PTH 6.98 VHP S,884 DPA o39.0_ RAP 279.40

FLIGMT TINE t?4.00 ARRIVAL DATE DEC 13 IR?1

DISTANCE 6600900 EARTN TO NARD

38,161 GAL -6.9_ AZL 69.86 HCA SEt,St 8HA t?6,?S ECC ,_OS?9 INC .7197 Vt 2R,OSR

LNCH AZMTM LIKM TiN[ L-I TIME lNJ bAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CgT TIN INJ 2 LAT

90.00 19 13 14 3013,70 "31.47 91.48 18J.09 127.?2 19 3 28 20S3.? -14.64

60.00 SS I RS 2895.55 "66.46 83.93 293.08 222.62 19 49 32 208S.S *ti.82

70.00 20 3 ST 2703.94 -62.96 ?2.98 29S.EO 126.92 EO 48 62 1703.5 -9.29

60.00 22 20 64 2462,23 -29,53 $S.34 29Y,$6 223064 26 ! 26 2462.E -7.24

90.00 62 45 42 2107.0| *27.E? 35.6? 298.23 216.74 ES•2E 9 2187.0 -6.49

100,00 0 7 |E 1936,70 "18.$3 |6072 297.56 123.84 0 39 69 936,7 -?.24

t10.00 I 9 40 |?S0.46 -21.86 ,90 295.88 126.92 1 3s SO 750.5 -9.19

V2 2S,480

LVl 9.30

[CC 1,3878

INS 2 LONG

72o56

63.69

50.79

33.66

13.03

3SS.D3

339.79

DIFFERENTIAL CORRECTIONS NIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8342 TRA 4.7087 TC3-2.9576 BAU .9375 SOT 6729.3 $GR 1586.$ $63 1441.9 67 138.0 6R 59.2 $S 118.3

ROE .7897 RRA 1.0336 RE3 -.3676 FAU .12243 RRT .9419 RRF .9553 RTF .9640 CRT .g$82 CRS -.9476 CST -.9993

FOE 4.5556 FRA12.754? FC3-4.4684 BOP 21584 SOB 6923.8 R23 .0680 RS3 .9853 LSA 188.0 NSA i4.9 SSA 1.5

BOO 1.9970 BRA 4.8794 6C3 2.9805 FOP 2693 SGt 6694.2 SO2 S2O.S THA 12.59 ELI 146.2 EL2 13.6 ALF 19.39

LAUNCH OATE MAR 14 19?1 FLIGHT TIME 276.00 ARRIVAL DATE DEC 15 1971

NELIOCENTRIC CCNIC DISTANCE 665.033 EARTH TO NARS

RL 148.71 LAL .DO LOL 172.76 VL 32.292 GAL -7,DS AZL 89.35 HCA 222.?7 8HA 178.83 [CC °20702 INC .6591 VI 29°962

RP 215.87 LAP -.44 LOP 35.53 VP 22.080 GAP .09 AZP 90.46 TAL $26.87 TAP 179.64 RCA 141.82 APO 215.88 V2 25.443

RC 157.595 GL 4.26 GP -12.90 ZAL 234°30 ZAP 60.63 ET3 279.27 ZA[ 102.25 ET[ 182.52 ZAC 89.73 ETC 267.53 LVI 8.9?

PLAN(TOC_NTRI¢ CONIC

C3 23.948 VHL 4.8R4 OLA -D.3T RAL 328.11 RAD 6644.6 VEL 21.997 PTH

LNCH AZNTH LNCH TIME L-I TIME INS LAT

50.00 18 16 ZO 3020.3T -31.34

60.00 19 4 57 2881.09 -26.26

TO,DO 20 7 18 269?.76 "62.67

60.00 21 24 58 2454.94 -28.32

90,00 22 50 23 2179.08 -17.06

100.00 Dli 40 1929.41 -18.32

110.00 1 10 40 1744058 -21.67

D|FFERENTIAL CORRECTIONS

6.99 VHP 3.923 DPA -37.57 RAP 276.13 ECC 1.3941

INS LONG INS RT A3C INS AZMTH INS TIME PO C6T TIM INS 2 LAT INS 2 LONG

91.28 189.65 1_7.83 19 9 31 E010.4 -14.47 T2.37

83.66 193.69 IEi.?4 19 32 $8 1881.1 -2t.93 93.39

72.62 293.50 117.07 EO 32 16 1697.8 -8.98 50.49

54.89 198.21 123.99 62 5 47 1454.9 -7.00 $3.25

35.18 198.79 122.90 23 26 42 1179.1 -6.24 13.39

|9.26 t98.21 913.99 D 43 49 929.4 -?.DO 354.62

• 54 196.50 117.07 1 39 45 744.6 -8.98 359.4D

MID-COURSE EXECUTION ACCURACY CRDIT DETERMINATION ACCURACY

T0[ 1.8982 TRA 4.953? TC3-2.9902 BAU .9636 9GT 3919.0 6GR IS17.0 663 1405.7 8T 141.8 3R 49.1 86 i16.?

RDE .7846 RRA .9800 RC3 -.3429 FAU .11802 RRT .9358 RRF .9468 RTF .9841 CRT .9529 CR8 -.9426 CST -.9994

PD£ 4.492! FRAIE.52RS FC3-4.2664 BOP 11896 SOB 7083.S R2S .0640 RI3 .9856 LSA 189.5 NSA IS.3 6SA 1.3

ODE 2.0539 BRA 5.0497 BE3 3.0097 FSP 6633 $G1 7063.9 8G2 52400 THA 21.66 ELI 149.4 EL2 14.1 ALE 18.44

LAUNCH DATE NAN 14 1971

HELIOCENTRIC CONIC

RL 148.71 LAL ,00

MP 229,21 LAP -.41

RC 159.981GL 3079

PLANETOCENTRIC CONIC

C3 24,392 VHL 4.939

LNCH AZNTH LNCH TIME

SO,DO 18 i9 19

90.00 19 8 20

70,00 20 1! 8

80.00 2! 29 ?

90000 22 54 49

tOO.DO O IS 55

|lO.O0 i 14 30

FLIGHT TJNE 278.00 ARRIVAL DATE DEC 17 1971

DlgTANCE 669.190

LOL 172, 76 VL SE.299 GAL "F.|O AZL 89.42 HCA EE$.93 SNA

LOP 36,69 VP 62,045 GAP -.21 AZP 90.42 TAL 319.44 TAP

GP -12.47 ZAL 254.63 ZAP 99.30 ET3 271.23 EAR 100.88 [T[

EARTH TO MARS

178.94 ECC .20830 INC .5837 Vi 29.992

180.4_ RCA 241.67 APO _16.22 V2 25.405

262.13 ZAC 90.16 ETC 267.50 LV! 8.94

DLA -8.73 RAL 328,53 RAD 6644,? VEL 12.01S PTH 7.01 VHP S.964 OPA -37.14 RAP 275.92 ECC 1.40i4

L-| TIME INS LAT INS LONG INS RT A$C INS AZNTH INS TIME PO COT TIM INS 2 LAT INS 2 LONG

3007,?9 -31.23 91.15 190.24 127.92 19 9 27 2007.8 -14._5 ?2.25

2877.45 -26.23 83.44 194.29 IEI.85 19 56 17 1677.5 -11.47 93.20

2692.80 -29.52 71032 tgT. 14 117.18 20 56 t 9692.8 -8.79 50.2!

2448.65 -t8.|S 54.51 190.86 114.12 22 9 56 1448,? "9.79 52,90

2172.17 -10.08 34.70 199.44 113,03 23 31 S 1172.2 -6.02 12.99

9923.12 -SO.iS IS.87 998.86 !|4.92 0 47 58 923.1 -6.79 354.2?

1739,02 "29.$2 .24 297.14 127.18 1 45 30 759.6 -8.79 559.13

DIFFERENTIAL COIRECTIONS

TOE !.9807 TRA 5,1358 TC3-3.0229 RAU .9919

RO¢ ,778T RRA 05289 RC3 "03212 FAU .11507

• DE 40417| FRASE.2954 FC3-4.0946 36P 12|72

_DE 2,S10i ERA S_2181 9C3 3,0599 FSP 2559

NID-CO_RS[ EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

SOT 7101.0 $GR 1451.0 5G3 1568.3 8T 145.4 3R 48.1 88 114,8

RflT ,9285 RRF .9415 RTF ._43 CRT .9475 CR$ -.9377 CST -.9995

SGB 7247.7 RE3 .05fO RI$ .9852 LSA I90.8 NSA I_.? 894 !.3

SGI ?228,4 SO2 SET.9 THA 10.8t ELI 152.4 EL2 14.7 ALF 17.57

LAUNCH DATE NAM 14 t�Tl FLIGHT TIME 200.00 ARRIVAL DAT[ DEC 29 1971

HELIOCENTRIC CONIC

RL 149.72 LAL .DO

RP t11,31 LAP -,3?

RC t62.390 GL 3,3S

PLANETO¢ENTRIC CONIC

C3 24,991 VHL 4,986

LNCH AZNTH LNCH TIME

50,00 18 tE 11

DO.DO 19 11 34

713.00 20 14 4?

60.00 21 33 10

90.00 22 99 5

tO0.OO 0 19 58

110,DO I 19 10

oIIrFERENTIAL CORRECTIDNS

TOE 2,0283 TRA 5,3225 TC3-3,0446 BAU 1.0169

ROE .??74 RRA .880] RC3 -.2988 FAU .IJS14

FOE 4.3612 FRAi2,0823 FC3-5.8702 63P 12496

BOO 2.1721 DRA 5.3947 DE3 3.0592 FSP 2395

DIITANC[ 373,230 EARTH TO MAR5

L04. 178,?e VL 3to304 GAL -T,EO AZL 09.48 HCA |25009 8HA 179004 ECC .E0962 INC .5199 Vl 29.982

LOP _?,83 VP EE.OD9 GAP ".SI AZP 90,ST TAL 926.09 TAP I01.17 RCA I4S.St APO 216.57 _2 65.366

GP "12.06 ZAL 254.93 ZAP N.00 ET3 271.00 ZAE R9.5S (T( 282.78 ZAC 90.57 (TC 267.47 LVI 0.31

OLA -9,05 RAL 328,94 RAD 6644.9 VEL tE.OS5 PTH 7,DE VHP 4,007 OPA -36,?5 RAP 275.?6 ECC 1.4092

L-I T/ME INS LAT INS LONG |NJ RT A$C INS AZMTH INS TIHE PO CST TIN INS 2 LAT INS E LONO

3005,91 -31,13 91o06 190.84 IE?.98 29 12 17 EGOS.9 -14,23 72.17

28?4059 -26.92 83.27 J94.92 121.93 19 59 69 1374.6 "Sl.SS 83.D6

2688.71 -EI.39 71.07 19?.79 117.28 20 5g 36 |688.7 -8.64 4g.g9

2443.33 -18.00 $4.98 199.53 114.23 22 13 $4 1443.3 -6.61 32.6!

2166.28 -16.76 34.40 EO0.11 1tS,14 23 55 g 116E.5 -S.84 12.66

1917.80 -16.00 15.55 199.53 114.23 O $1 56 917.8 -6,61 353.g?

1735.52 -61,39 359.gg lg?.?g 117,28 1 4? 5 ?35.5 -8.64 338.gl

MID-COURSE EXECUT|O_I ACCURACY GHOST DETERMINATION ACCURACY

6GT ?290.6 6OR 1392.1 $63 1332.D ST 149.1 8R 4?.2 65 113.4

RRT .9209 RRF .9336 RTF .9842 CRT .g42D CRS -.9329 CRT -.9996

6GO 7412.3 R23 .0572 R13 .9850 LSA 192.5 HSA 16.0 SSA 1.3

SG1 7393.0 $62 $33.8 THA 10.03 ELI 155.? EL2 15.2 ALF 16.78
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL, 4, 19713

LAUNCH DATE MAR IS t971

HELIOCENTRIC C_HIC

RL 149.?S LAL .GO

RP 207.16 LAP "1.89

RC 99.366 SL -18.66

PLANETOCENTRIC CONIC

C3 39.212 VHL $,2S2

LNCH ASMTH LNCH TIME

30.00 20 I$ g

SO.DO 21 42 O

?O.O0 23 55 25

?3.83 I 46 35

?3.83 I 49 35

73.83 I 46 35

110.00 4 58 4?

FLI_AT TIME 159,00 ARRIVAL DATE AU6 tO 1971

D|tYk_E 4It.siS EARTH TO HARt

LQA. t73.76 VL )3.SEt 9AL "?,?3 AZL 93.49 HCA 148.05 8MA 200.90 [CC .89027 INC 3.4644 Vl 26.$83

LOP 325.65 YP E4,9H GAP $6.?8 AZP 97.03 TAL 324.$4 TAP |$2.70 R¢A 142.58 APO 259,23 V2 260438

$P 8.3? ZAL $42.?4 ZAP SIS,S9 ETS $56.$8 ZAE 162,22 EYE $91.42 ZAC HO.D3 (YC 274.65 LVI-21,SS

OLA "31.24 HAL 330.41 RAD lSSD,4 VtL 12.653 PTH T,4T VHP 8.245 DPA -13.05 RAP 303.99 [CC $.$4S3

L-i ¥1NE |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TSNE PO CST TIM INJ 2 LAT INJ 2 LONG

2621.07 "$3,39 71,67 189.18 $36.09 EO 54 50 162|.1 4.95 53.81

23?9.30 -$.90 ST,O? 205.35 $29.95 22 2! 40 1379.3 $0.2? 39.10

$986.42 4.09 32.99 212.?7 |23.94 24 28 31 98604 17.45 12,39

$649,73 13.24 $2,20 218.50 $$9.6? 2 $7 1 645.7 24,29 349.?0

1645.73 $3.24 12.20 218.50 $19.67 2 17 ! 648,7 24.26 349.70

1945.73 13.24 12.20 255.50 $19.$7 2 17 1 845.7 24.26 349.?0

1033.24 4.09 321.61 212.77 123.94 5 $D O 33.2 17.45 301.30

DIIrF[RENTIAL CORRECTIONS

70['1.1519 TRA-2.0832 TC3 ".1015 8AU ,1178

ROE -,4831RRA -,3163 RC3 .2005 FAU ,04900

FOE t.O369 FRA 3.0466 F¢3-1.0335 ESP 4459

ODE 1.2491 ERA 2.$070 DC3 .224? FSP 460

LAUNCH OAT[ MAR $$ 1973

MELI¢C[HTR|¢ CONIC

HL 148.?$ LAL ,00

RP 20?.09 LAP -1.85

RC 56.899 GL "19.82

PLANETOCENTRIC CONIC

¢3 36.07? VHL 6.171

LNCH AZNTH LNCH TIME

50.00 20 18 41

60.00 21 52 49

70.00 0 23 20

?2.05 I 40 10

72.05 I 40 10

72.05 1 40 10

110.00 9 22 47

HID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCt_qACY

3ST 2491.! 8GR 612,6 SO3 318,7 ST 62.6 SR 22.7 83 48.9

RRT .7893 RRF -.9354 RTF -.8985 CRT .9418 CRS .8381 CST .9720

SGE 25$5.4 fl23 ".1795 R13 -.9041 LSA 81.6 HSA 12.D SSA 1.0

661 2538.7 362 36901 THA 15.23 [L$ 66.2 EL2 ?.2 ALF 19.66

FLIGHT TIH[ $58.00 ARRIVAL DATE AUG 20 1971

DISTANCE 425.977 EARTH TO MARS

LOL 1?3.76 VL 33,440 GAL -7.$9 AZL 93.62 HCA 149.32 SNA 299.24 DEC .28376 INC 9.6191 V$ 29.6|3

LOP 323.13 VP 24.815 GAP |6.53 AZF 96.89 TAL 324.67 TAP 113.99 RCA 142.70 APO 255,?T V2 26.446

GP 8.91 ZAL 142.39 ZAP 158,49 ETS 156.05 ZAE 162.34 EYE 12D,5t ZAC ||0.54 ETC Z74.?4 LVI -21,06

OLA -$3,06 flAL 330.94 RAD 6650.0 VEt. 12,566 PTH 7.44 VHP 8.923 DPk -12.42 RAP 304.15 ECC 1.6267

L-[ TIME INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIME I_ CRT TIN INJ 2 LAY |NJ 2 LONG

2592.78 -12.00 70.42 198.70 139.39 21 1 54 1592.7 6.37 94.62

2342.93 -4,19 55.29 206.11 130.12 22"31 48 1342.3 $1.85 37.06

$910.08 6,9? 26.6? 214.44 123.52 0 95 10 950.1 19.98 T.90

t674.09 13.81 14.72 216.?? 120.38 2 8 4 674.1 23.05 352.24

1674.09 13.85 14.72 258.77 120.38 2 8 4 674.1 25.08 352.24

1674.09 13,83 $4.?2 218,77 120.38 2 8 4 674.1 25.06 352.24

_.44.94 S.D? 295.40 234,44 $23.52 ? 6 51 3244.9 19.98 2?4.72

DIFFERENTIAL CCRRECT$_

TDE-I,1SE3 TRA-2.D4$? TC3 -.09S6 I_U ,1203

flOl_ -.4727 RRA 0.3914 R¢3 .2131 FAD ,05099

FOE 1.0934 FRA 3,1578 FC3-1,1503 DIP 4524

BIDE 1.2575 liMA 2,0T$S |C3 .2363 FSP 512

LAUNCH DATE MAR 16 1571

HELIOCENTRIC CONIC

MID-COORS[ EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2516.8 $GR s4g.O 363 337.9 37 63.8 SR 23.0 66 30.S

RRT ,8164 RRF -.8644 RTF -.9017 CRT .9532 CR6 .6549 CST .9710

SOB 2599.$ R23 -.1944 R13 -.9080 LSA 83.? NSA 12.6 664 1.0

861 2573,1 SG2 366,6 THA 12.14 EL! 67.5 EL2 6.6 ALF 19.17

FLIGHT TIME 160.00 ARRIVAL DATE AUG 22 19?1

DISTANC2 429.454 EARTH TO MAR6

RL 146.76 LAL .00

RP 207.01 LAP -t,84

RC 97.223 fA. -20.04

PLANETOCENTRIC CONIC

C3 37.063 VHL S.086

LNCM AZMTH LNCH T|NE

90.00 20 29 59

60.00 22 4 52

7O*OO I 5 20

70.29 ! 31 32

?0.29 | 3| 32

70.29 I 31 32

110,00 6 4 4?

D|FF(RENT IAL CCRRECTIONI

TDE-|*|?39 TRA-2,O|21TC$ -.0896 BAU *|237

ROE ".4785 RRA -.3892 RC3 .2331FAU ,95221

rOE 1,1517 FRA 3.2698 FC3-1,2185 93P 4591

DOE 1.26?T ERA 2.0494 6C3 .249? FSP 546

LOL 173.7Q VL 33.36£ 6AL -7.45 AZL 93.75 HCA 150.59 SMA 197.69 ECC .2T756

LOP 324.39 YP 24.?$$ GAP 15.89 AZP 66,73 TAL 324.?1 TAP t$5,29 RCA 142.82

GP 9.50 ZAL 141.09 ZAP $57.35 ET3 $55.86 ZAE 162.54 ETE 125.64 ZAC 111,10

DLA -34,00 RAL 331,51 RAD 8Q49.6 VEL 12.528 PTH 7.41 VHP 7.809 OPA -51.79

L-I T|H[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

2563.26 -$0.54 $5,13 159.36 136,97 21 9 39 1563.3

2302.51 °2.44 53,38 207.07 $30.24 22 43 15 1302,5

1760.63 11,77 21,71 2|7.47 122,30 I 35 ! ?80.6

1700.70 14.39 |7.14 219,14 121,14 I 59 53 TOO.?

$?OO.?O 14.39 17,14 219,14 121.14 ! 59 53 700.7

|70O.?O |4.39 1?,|4 219,|4 121,_4 $ 59 53 700.7

6115.49 11.7? 288.53 257.47 |22.30 7 46 42 5135.5

INC 5.7533 VI 29.653

APO 252.37 V2 29.45?

ETC 274.82 LVI -22.50

HID-COORS[ EXECUTION ACCURACY

SOT 2539.7 SGR 691.8 365 357.9

RRT .8400 RRF ",8390 RTF -._944

SOB 2632.2 R23 -,2099 RID -,9118

361 2608.? 3G2 385.7 _HA 13,15

RAP 304,28 ECC I,S|00

INJ 2 LAT INJ 2 LONG

7.84 53.3?

13.55 35,2_

23,95 359,95

25.91 354.68

_5.91 354,98

25,9| 354,66

25.95 263.78

ORBIT DETERMINATION ACCURACY

IT 85,0 SR 23,5 S3 S2,A

CRT .9639 Cfll ,8715 CIV .BYUO

LSA 85.8 MSA |2.8 98A 1.0

ELi 68.9 EL2 5,9 ALF 19,34

LAUNCH DATE MAR 15 1671 FLIGHT TIME 162,00 ARRIVAL DATE AUG 84 19Y1

HELIOCENTRIC CONIC

RL |49.76 LAL .00

RP 20S.$4 LAP -1.84

RC 5T.ST9 GL "21.92

PLANETOCENTRIC CONIC

C3 39,199 VHL 6,014

LNCH AZMTH LNCH TIME

50.00 20 3S O

SO.DO 22 16 41

$8.53 I 23 35

SO.S3 $ 23 35

68.53 1 23 39

$8,53 $ 23 35

SO.S3 I 23 35

OIFFERENT$AL ¢CRRECTI(_qa

702-1,1870 TRA-I.9731 TC3 -.0833 BAU .1283

ROE -.4801 RRA -.4303 RC3 ,2536 FAU .05389

FOE 1,2158 FRA 3,3840 FC3-1.2900 BSP 4655

ROE 1.2604 ERA 2.0194 6C3 .2646 FOP 561

DISTANCE 432,986 EARTH TO MARS

LOS. 173.76 VL 33.258 GAL -7,31 AZL 93,90 HCA 151.85 8HA $96,25 [CC ,27173 INC 3,8988 Vl 29.953

LOP 323.66 VP 24.629 GAP $5.46 AZP 86.56 TAL 324.75 TAP |16.59 RCA 142,93 APO 249.58 V2 26.468

&P tO.IS ZAL 141.55 ZAP 156,16 (78 155.62 ZA( $82,23 _TE 122,65 ZAC 111,72 ETC 274.90 LVI -23.19

DLA -34.96 RAL 332,12 RAD 6649.5 VEL 12,492 PTH ?.38 VHP 7.603 DPA -$t.11

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

2532.47 -9.02 67.61 200.15 136,92 21 18 13 $532.5

22S9.D2 -,52 51,30 206.28 130.30 22 56 20 1259.0

1726.09 $4.97 $9.50 219.61 121,97 I 52 21 726.1

1726,09 14.g? 19,50 23g,6! 121.97 I 52 21 726,1

1726,D9 14,97 19.50 2|g.6! 121.g? ! 52 25 726,1

1726.00 $4,g? $g.50 21g,63 121,97 1 52 25 726.1

1726,0g 14,g7 19.SD 2tg.st 121,97 I 52 21 T23.1

MID-COURSE EXECUTION AccuRAcY

8ST 2559.3 8OR 742.2 $G3 3?8.8

RRT .8603 RRF ".9556 RTF -,9070

$GB 2664.9 R23 -.2253 R$3 -.9156

6St 2_3g.4 SO2 366,g THA 14.29

RAP 304,36 ECC |.5RS2

INJ 2 LAT INJ 2 LONG

9.37 SS.DS

IS,37 33.03

26.7? 35Y.08

26,77 357.08

26.7? 397.08

26.?7 357.08

26.?T 357.09

ORBIT DETERNINAT_ON ACCURACY

8T 68.2 3R 24.1 SS 54.3

CRT ,9735 CR3 .8880 CST .g$sg

LEA 88.0 NDA 12.8 3SA ,9

EL1 70.2 EL2 S.2 ALF lg,_1
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATE MAR tS ltTt

HELIOCENTRIC CONIC

RL S4l,?l LAL ,OO

RP 205,9? LAP "l*ll

RE 5R._O3 _. -23,OT

PLANETOCENTRZC CONIC

"¢3 35.395 VflL 5.94g

LNCH A2MTH LNCH TIME

50o00 EO 46 5

RO,OD 22 34 46

65,75 I 16 14

96,?5 1 16 14

86,?3 ] 16 14

66,73 ] 15 14

$9.75 | ]6 |4

FLIGHT TII_ 144,00 ARRIVAL DATE AUG 29 1171

DISTANCE 43i,569 , EARTH

-?,18 AZL 94.06 HCA 153,1! 6HA 194.92 ECC ,2661? INC

TO MARl

LOL t?S,TI Yb 3],216 GeL 4.0569 Vl 29,651

LOP 329.93 VP 24,539 GAP t5.04 AZP 86.38 TAL 524.?9 TAP |17,90 RCA ]43,03 APO 246.80 V2 24.473

GP 10,8i ZAL 141.04 ZAP 134,9| [TS 155,32 ZA[ t62,00 [TE120.20 ZAC 112.42 ETC 274.97 LVI -23.90

DLA "55,99 RAL 332,78 RAD 6649.0 V[L 12.462 PTH 7,36 VHP 7,405 DPA "10.3T RAP 394.40 ECC ].5825

L-| TIN[ INJ LAT INJ LONG ]NJ RT ASC |NJ AZNTH |HJ TIME _ CAT TIN INJ 2 LeT INJ 2 LONG

2500,09 -?,40 66.42 201.19 137,13 21 27 45 1500.1 10.9_ 50.05

2210.49 1,61 48,99 209.79 150.27 23 11 37 1210.5 17.37 30.49

1750,56 IS.57 21,83 220.20 122.9T ] 45 24 750.6 27.66 359.46

1750.56 15.57 21.83 220.20 122.87 I 45 24 750,6 27,66 359.46

1750.56 15.57 21.83 220.20 122.87 ! 45 24 750.6 27.86 339.46

1750.56 15.57 21.83 220.20 122.87 1 45 24 750.6 2T.66 359.46

]750.56 13o37 2],63 220.20 i22.97 ] 43 24 ?50.6 27.66 359.46

DIFFERENTIAL CCRRECTIQN6

TDE-I,20]] TRA-I.glD2 TE3 ",OTS9 BAU .1334

ROE -o4649 RRA -,4743 RE3 ,2714 FAU ,0556]

FOE ]*2963 FRA 3.4987 FC3"],3601DeP 4703

DOE Io2952 ERA 1.9876 BE3 ,2819 FSP 618

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2573.7 8DR 800.7 SG3 400,6 ST 6T.3 9R 24.8 IS 56.3

RRT .8774 RRF -.9299 RTF -,9086 CRT .981g CR6 .g041 C$T .9679

SGB 2695.4 R23 -.2395 RI3 -.9195 LeA g0.3 HSA 12.9 leA .9

6GI 2669.8 SG2 3?9.4 THA 15.57 EL1 71.6 EL2 4.4 ALF 20.00

LAUNCH DATE MAR 19 ]671 FLIGHT TIME 166,00 ARRIVAL DATE AUG 28 1971

HELIOCENTRIC CONIc

RL 148.76 LAL .OO

RP E05,62 LAP *].85

R¢ 58.807 GL -84.3!

PLANETOCENT_IC EONZC

C3 34.74? VHL 5,195

DZSTANC[ 440.196 EARTH TO MARS

LOL 173.T6 VL 33.152 GAL. -7.09 AZL 94.23 HCA 154.38 9NA 195.67 ECC .26091 INC 4.2293 Vl 29.951

LOP 326o19 VP 24.457 GAP |4.63 AZP 86.19 TAL 324.84 TAP 115.2! RCA 143.14 APO 244.20 V2 06.47R

]1.65 ZAL 140,47 ZAP 153.60 £T6 154.99 ZAE 161.64 £TE 117.73 ZAC 113.18 ETC 2?5.05 LVI -24,72

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

30.00 20 37 22 2465,80 "5.69

60.00 22 54 6 2154.56 4,07

Q4.94 ! 9 28 ]774*40 ]6.16

64.94 ] 9 28 |774.40 16.16

64.94 I 9 2B 17T4,40 16*16

64.94 ] 9 28 1774.40 16.19

14,94 I 9 28 1774,40 16,16

DIFlrEflENTIAL CORRECTION8

TD£-].E]99 TRAol.9864 TC3 -.OT|| BAU ,1400

RD2 -.4934 RRA ?,5223 RE3 ,2929 FAU .05T44

FDE 1,3630 FRA 3,6117 FC3"1,4312 88P 4???

DOE 1.3159 BRA 1.9575 6E3 ,3014 FIP 656

LAUNCH DATE MAR 15 1971

HELIOCENTRIC CONIC

RL 148.74 LAL ,DO

RP 2OR,T? LAP -1,42

RC 19,405 GL -RD,13

PLAN2TOCENTRIC CONIC

C3 14,229 VHL S.lSl

OLA -37.09 RAL 333°50 RAD 6648.8 VEL 12.436 PTH 7.34 VHP 7.217 DPA -9.5? RAP 304.39 ECC 1.5718

INJ LONG INJ RT ASC INJ AZHTH IHJ TIME PO CST TIN INJ 2 I.AT INJ 2 LO_iG

64,97 202.42 137.32 21 38 27 1465.8 12.67 49.15

46.31 211.72 130.13 23 30 0 1154.6 19.64 27.50

24.16 220.94 123.84 I 39 3 774.4 28.58 1.66

24.16 220.94 123.84 ] 39 3 774.4 21.58 1.96

24.16 220,94 123.84 1 39 3 774.4 28,58 1.05

24.16 220.94 123.84 I 39 3 7T4,4 28.58 ].66

24.16 220.94 123.R4 I 39 3 774.4 28.58 1,96

HZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

947 _567.0 $GR 808.5 843 423.0 ST 68.9 $R 25,9 88 5i,l

RRT ,8910 RRF -.9451 RTF -,9113 ¢RT ,9888 CR$ .9192 CIT ,9B66

6GB 2729,7 R23 ".2543 RI3 -.9229 LeA 92.$ NIA 13.D $64 .6

$41 2703.5 5G2 377.4 THA 16.99 ELI 73.2 EL2 3.9 ALF 20,47

FLIGHT TIME 155.00 ARRIVAL DATE AUG 30 19?1

DISTANCE 443.847 EARTH TO HeRs

LOL l?l,TB VL 33,0R0 GAb -$,94 AZL 94.42 HCA 155,94 SNA 192,5D EC¢ ,23592 INC 4.4165 Vi t9,655

LOP 329,45 VP 24,378 GAP 14.22 AZP 85,97 TAt. 524,08 TAP 120.52 RCA 143,24 APO 241,77 V2 26,485

GP |2,$2 2AL t39,63 ZAP 152,E3 [T$ 154,57 ZAE 161,t4 [T[ 1]S,49 ZAC 114.04 ETC 275,12 LVl -R5o38

LNCH AZNTH LNCH TiME L-! TIME INJ LAT

50,OO 21 IO I 2429.15 "3.|S

40,00 23 18 3? 2064,21 7.05

61,09 1 3 15 |797,94 ]S.?9

63,D9 l 3 15 ]7R7.14 |6,79

13,09 1 3 15 1797.94 |9,76

63.09 ] 3 15 17R7.94 16,76

83.09 1 3 |5 1797,g4 |l. TS

DIFFERENT IAL CCaRECTIONI

TDE*l*2402 TRA'I.0389 TC3 ",0652 RAU *lA?O

ROE ",5013 RRA "*5744 RE3 .3192 FAU .0593R

FOE 1.4410 FRA 3,7224 F¢3-1,5003 88P 4838

6DE 1,139l SRA 1.9211 $C3 ,3225 FSP _95

LAUN¢_ DATE MAR 15 1171

Dt.A "$R.25 RAL $34,29 RAD GIM$,B VEL 12.415 PTH 7,32 VNP. 7,038 DPA -8.69 RAP 304.33 [CO 1,5133

INJ LONG INJ RT AlE INJ AZNTH INJ TIME PO CIT TEN INJ t LAT [NJ 2 LONG

G3.43 203,92 167,46 21 50 3? 1429.1 14.46 47.52

43.01 214,28 128,78 23 53 23 1025.2 22.32 23,71

26.51 221,83 124.91 ! 33 15 797.6 Rg. S3 4.Rg

25.5| 22|,83 124,91 | 33 13 797,9 29.53 4.29

26.51 221.83 124,91 I 33 15 797,9 29.53 4.RI

R8.5| 221.83 124.91 I 53 13 ?g?.g 29.53 4.29

26.51 221.83 124.9| I 33 13 797.9 29.53 4.29

MID-COURSE EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

SOT 2595,7 IGR 949.5 345 448.0 8T 69.8 5R 27.0 S3 6O.S

RRT ,SO21 RRF -*15T5 RTF **_,26 CRY ,Ig4] ERa ,9353 Cll .ISS?

8GB 2782.9 R23 ".21G6 RI3 ".9287 LSA 95.5 MSA 13.2 8SA .l

8GI 2?35.$ 8G2 387,G THA 18,60 ELI 74,8 ELR 2.7 ALF 21.00

HELIOCENTRIC CONIC

RL 141.74 LAL ,00 LO¢ I?$,74 VL 53,051 4AL

FLIGHT TIME 170,00 ARRIVAL DATE 8[P I 1971

DISTANCE 44T,DT?

-0,43 AZL 94.45 HCA I56,0I 8HA

EARTH TO HARI

Ill.41 ECC ,|5I|0 lEE 4,6275 VI E9.653

RP tgl,?4 LAP -1,81 LOP 330.73 VP 24.301 GAP 13.82 AZP 85,T4 TAL 324,83 TAP 121,84 RCA 143.33 APO 139,SO V2 26.489

iC 10.239 41. -2?.05 GP 13.49 ZAL 13$.11 lAP IDO,?B [TI 154,I2 ZA[ 160,DO [T[ 113.49 ZAC 114.99 ETC 275.19 LV! -26.52

PLANETOCENTR IC. CONIC

C3 $3.649 VHL 5,810 DLA -39.31 RAL 335,|? RAD 81_8,5 VEL 12o400 PTH 7.3I VHP Q,869 DPA -7,T2 RAP 3DA.2I ECC 1,5871

LNCN AZNTH LNCH TIME L'I TIME |NJ LAT |NJ LONG |NJ RT ARC INJ AZHTH INJ 'T|ME F_) ¢IT TIN INJ 2 LAT INJ 2 LONG

ID.OQ 2] R4 4? 2369,4? "1.$Q GI,TT 205.?? 157,55 22 4 36 1389.5 16,39 45,?2

60.00 23 54 19 1969.29 11.03 36.RS E18.07 128,96 24 2? 29 989.3 R5,14 11.07

RI.]8 0 5T 39 IR21.34 17,33 R8.90 222.g0 126.0T 1 27 58 821,3 30.51 6.?g

$].16 0 57 36 1621.34 17.33 28.90 222,gD 126,07 1 27 59 821.3 30.5! 6,79

91.18 0 $7 36 1821,34 17.33 29,g0 222.gD 126.0T I 2T 59 921.3 30.51 6.79

91.18 0 $7 36 1821.34 17.35 28.g0 222.90 129.DT I 2T 58 82].3 30.51 6.79

91.1R 0 $7 36 1821.34 IT,33 28.90 222.90 126.DT ] 27 59 621.3 30.51 6,79

DIFF(RI_IT[AL CORRECTION1 NID-COURSE EXECUT|ON AccuRACY ORBIT OETERNINATION ACCURACY

TDK-],tDT7 TRA-I.?8D? TC3 -.0523 BAU ,1564 IGT 2548.2 $GR ID_5.8 $43 468.2 ST ?0.7 IR 21,S $S 62.6

ROE -,324] RRA -.6307 RE3 ,3421 FAD .0613] RRT .91|6 RRF -,9674 RTF -.9154 CRT .9876 CR3 ,9460 CDT ,9649

FOE 1.54111rRA 3.8268 F¢3-1,5682 DIP 4827 $GB 2T88.T R23 "*2T36 R13 -.g313 LeA 97, 7 MIA 13.4 S3A .?

BDE 3.3626 BRA ].899J BE3 .346] FSP ?34 541 2739.9 642 399.3 THA 2D,46 ELI 76.2 EL2 1.8 ALF 2],92

92



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH SATE MIR 11 ||?t

HELIOCENTRIC CONIC

RL 148.?1 LAL ,OO

RP lOl. Yl LAP -I.90

tC II,OSO GL -29.S8

PLAMETO¢ENTNIC CONIC

¢3 33°623 VHL 3.79D

LMCH AEHTH LMCH T|ME

50.00 21 41 52

$9.10 O 52 3E

59.E0 O 52 38

59.20 0 52 32

5g. Ro 0 52 3_

S9.20 0 52 32

59.20 O 52 32

VL|GNT T|N[ tTE,O0 ARRIVAL OATE 8[9 3 trY1

DIITAHCE 451,3R4 EARTH TO NAR8

LOt. tTS.TS YL St,it| GAb oR.T2 AZL 94,9S HCA ||8,|? IMA tOO,41ECC .14674 IMC 4.8588 Vl 29.953

LOP 332.00 VP 24.E30 GAP 13,43 AZP 45.49 TAL 3R4.98 TAP |23,|5 RCA 143.43 APO 237.39 VZ 26.48E

GP 14.S? ZAL 138.29 ZAP 149.26 ETS IS3.6O ZA[ IS9.?! ETE tI|.?S ZAC tie.OR EYE 173.13 LVl -IT.S4

DLA -40.85 RAL 33i,13 lAD i648.4 VEL |2,391 PTH 7.30 VHP 6.?|0 DPA -6,96 RAP 3O4.Ol [CO s.ss34

b-I TIME INJ L&T I_J LONG I_ RT ASC INJ AZMTH IHJ TIME PO ¢8T T[H |HJ 2 LAT IHJ 2 LONG

2345.83 ,33 59.95 208,0| 13?.38 22 20 5? 1345.8 18.49 43.70

1844,92 1T,92 31,35 224,17 127.34 1 83 I? 844,9 31,52 9,39

1844,92 17,92 31,35 224,17 127,34 I 83 17 844.9 31.52 9,39

1944,92 |?,92 3|,35 224,|? 127,34 t 23 1? 844,9 31.58 9.39

1844.92 |?,92 31,35 224,17 t27,34 1 23 l? 844.9 31,52 9.39

1844.92 17.92 31,35 224.17 127.34 I 23 1? 844.9 31.52 9.39

1944,92 17,92 31.35 224,17 127,34 I 23 1? 844.9 31,52 9.39

OIFFEREHTIAL C_RRECTION$

TDE-I.2g2s TRA-I,?316 TC3 -,0549 6AU ,1674

ROE -.5501RRA -.6935 RE3 .3384 FAU ,06319

FD[ 1.8497 FRA 3.9273 FE3-|.6269 B$P 4974

8DE 1.4046 SRA 1.8655 8C3 .3721 F$P 776

LAUNCH GATE MAR 15 19?1

HELIOCENTRIC C(_AIC

MID-COURSE EXECUTION ACCURACY

$GT 2598.3 SGR 1139.5 $83 492,8

RRT ,9173 RRF -.9753 RTF -.9153

$GB 283_.2 823 -,2836 813 -.9346

8G1 _805.9 $82 420,3 THA 22,45

OREIT OETERMINATIOH ACCURACY

ST 72.3 88 30.4 88 65,0

CRT ,9994 CR8 ,9574 CRT .9639

LSA 101.0 HSA 13.9 88A .7

ELI 78.4 EL2 .9 4LF 22.79

FLIGHT TIME tT4,0O ARRIVAL DATE SIP

DISTANCE 455,_D4 EARTH TO MARS

8 1971

RL 149.78 LAL .OO

MP 206.69 LAP -1.80

RC 81.933 CA. -30.23

PLAM[TOCENTRIC CONIC

C3 33.567 VHL 5.794

LNCH AZMTH LNCH TIME

SO.D0 22 2 17

57.15 O 48 S

57.15 0 48 9

5?.15 0 48 8

57.15 O 48 8

57,15 0 48 8

87.1S O 48 8

L_. 173.?6 VL 32,922 GAL "6,6t AZL 95,12 HCA 159,44 SNA 189,43 [CC ,24252 INC S.11?$ Yl 19,953

LOP 335,2? VP 24,180 GAP 13,05 AZP $5.2t TAL 325.03 TAP 124,47 RCA 145.51 APO 235,41 V2 28.493

GP 15.78 2AL |37.38 ZAP 14?.64 ET3 |53.04 ZAE 158.76 ETE |10.28 ZAC 11?.26 ETE 275.31 LVI *28.S?

DLA -42.28 RAL 33?.23 RAD 6648.4 VEL 12,389 PTH 7.30 VHP S,583 DPA -5,4? R4P 303.77 ECC 1,5324

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2298,51 2,6! 57,88 210,90 137.51 22 40 34 1298.3 20.84 41.35

1888.80 18.47 33.88 225,70 128.74 I 19 1T 868.0 32.54 tE,11

IOM.8O 18.47 33.88 225,70 126.74 I 19 17 868.8 52.54 12.11

1868.80 18,47 33.88 225.7D 128,74 1 19 17 868.8 32.54 12.11

1868.80 18,47 33.88 225,7D 128.74 1 19 17 868.8 32,54 1_.11

1868.80 18.47 33,B8 225,70 128.74 1 19 17 868.8 52.54 12.11

1868.80 18.47 33.88 225.70 128,74 1 19 17 868,8 32.54 12.11

DIFFERENTIAL CORRECTIONS

TD£-1,5283 TRA-1.6715 TC3 -,0503 BAU .1797

ROE -.5845 fir A -.7817 RE3 .3972 FAU .08511

FOE 1.7715 FRA 4.0151 FC3-1.6?94 BSP 5049

BDE 1.4493 BRA 1.8368 SC3 .4DO4 FSP 817

LAUNCH DATE MAR !5 1971

HID-COURSE EXEEUTION ACCURACY CRBIT DETERMINATION ACCURACY

5GT 2391.5 3GR 1257,9 $83 516,0 ST 73.6 $R 32.7 98 67.$

RRT .922! RRF -.9914 RTF -,9180 CRT .9997 ERR .9872 CST .9132

3GB 2880,6 R23 -,286g R13 -.9390 LSA 104,2 N3A 13,9 88A .S

581 2846.3 $G2 443.2 THA 24.75 ELI 80.6 EL2 .8 ALF 83.93

FLIGHT TIKA[ 176.00 AflRIVAL DATE 8EP 7 1971

HELIOCENTRIC CCNIC DISTANCE 458,916 EARTH TO HANS

RL 148.76 LAL .00 LOL 175.78 VL 32.8?2 GAL "9.51AZL 93.41HCA I60,?O 8HA 188.5D EC¢ .23852 INC 5.4087 Yl 29.953

RP 208.68 LAP -I,79 LOP 334,54 VP 24,094 GAP t2,87 AZP 84.89 TAL 383,08 TAP 123.79 RCA 143.60 A_=O 233.38 V2 28,496

NC 62,879 GL -32,02 GP 1?,13 ZAL 136,$6 2AP |45.92 ET3 152,41ZA[ 157,62 [TE t09,06 2AC |18,61ETC E?S.37 LV! -29,91

PLANETOCENTRIC CONIC

C3 33.708 VHL 5.808 DLA -43.93 RAL 336.52 RAD 8648.4 VEL 12,394 PTH 7.31VHP 8.430 DPA -4.13 R_P 303.44 ECC 1.$$47

LNCH AZHTH LNCH TIN[ L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

80.DO 22 27 40 2239.33 5,73 5S,44 214.58 137.31 23 4 58 I838.3 E3.SS 38.40

55.01 O 44 29 1893,13 19,99 38,50 227,3| 130.28 ! 18 3 893.2 33.59 14.98

55.01 O 44 29 1893.23 10,98 36,50 227,51 130,28 I 16 3 893,2 33.59 14.98

53.DI O 44 29 1893,23 18,98 36,50 .227,5| 130,28 t 16 3 8g3,2 33.39 14,98

$$.01 O 44 29 1893.23 18,98 36,50 227,51 130,28 1 16 3 893.2 33,59 14.98

51,0| 0 44 29 1893,23 19,98 36,50 227,$1 13D.28 ! 16 3 893.2 33.59 14,98

IS,D1 O 44 29 1893,23 18,99 58,30 227.51 130.28 ! 18 3 693.2 53.59 14,98

DIFFERENT IAL CORRECTION8

TD2-1.3881 TRA-1.8053 TC3 -,0460 $AU ,194|

ROE ".8298 RRA -.8381RC3 .4Z81FAU ,08704

FOE 1.909R VRA 4.0858 FC3-1,7817 |$P SIRS

DOE 1,5043 RflA 1,9101BC3 ,4308 FIP 85|

LAUNCH DATE MAR 15 19T1

HELIOCENTRIC CONIC

RL 149.?R LAL ,OO

RP tOE.IT L49 -t.T?

RC 83,990 GL -$3.97

PLAMETOC[NTRIC CONIC

¢3 34.000 VHL S.839

LNCN AZMTH LNCH TIME

SO.DO 13 1 37

32.78 0 41 41

32,76 0 41 41

58.?8 O 41 41

52.76 O 41 41

52.7_ 0 41 41

52.76 0 41 41

DIFFERENTIAL CORRECTION&

TD_-l.412D TRA-I.S308 TC5 -,QSRI SAD .2108'

ROE -.6904 RRA -.917_ RC3 .4811FAU .06889

_OE 2,0694 FRA 4.1337 FC3-1.TSO0 89P 5193

BDE 1.97|78RA 1.7848 SO3 ,4629 F8P 991

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT EST7,6 3GR 1393,4 383 538,1 8T 75.0 88 35.5 IS 70,1

ART 0tE$3 RRF -.989! RTF -,_.68 ERT .9983 CRI ,9753 CIT .9998

SG$ E030,1 R23 ",2884 813 ",9437 LSA 107.7 N34 14,t 88A .9

SGt R$92,0 $GE 4?1,0 THA 27.38 ELI 83,0 ELI 1,7 ALF _3,30

VL|;HT TIRE 178.00 ARRIVAL DATE 8[P R toil

DISTANCE 488.7S7 EARTH TO N4R$

LOL I?3.?l VL It.OH 6AL *S,4E AZL 95.?4 HCA |OI.|T 3NA 10?.73 ECC .t347$ INC 3.7)81 Vt 88.9S)

LOP $33,81 VP t4,OSO GAP t2,3D AZP 84,34 TAL 323,13 TAP 1_7,10 RCA t43069 APO 231,03 VE 28,496

SP 18,63 ZAL 138,ZO ZAP 144,06 [T8 SIS,?4 ZA[ 153,18 [T[ IOS,lO ZAC I20,14 ETC 87S,43 LVI "31,29

DLA "43,49 RAL 3)9,95 RAD $648,6 ¥[L 11,409 PTH ?,32 VHP 8,318 OPA -2,69 RAP 303.0E E¢¢ t,$80|

L-I TIN[ INJ LAT INJ LONG |NJ RT AIC ]NJ AZNTH INJ TINE PO CIT TIN INJ 2 LAT /NJ E LONG

2183,$1 8,43 58,23 219,39 133,83 83 37 41 ||83.5 _6,94 34.59

1918,53 19,44 39,24 22g,85 131,97 ! 13 40 918.6 34,63 18.09

1918,SS 19,44 39,24 229,63 131.g? 113 40 918,6 34.63 18.09

1919,38 |9,44 $9,24 229.65 131,97 1 13 40 918,6 34.83 t8,D9

1918,$8 19.44 39,24 229,65 131,g? 1 13 40 918,$ 34.63 18,05

8918,SS tg,44 39,24 22g,83 t3t,g7 ! 13 40 918.G 34,33 18.05

1918,36 19,44 39,24 229.63 131.97 I 13 40 918,6 34,83 18.D5

HID-COURSE [XEEUTION ACCUR/CY ORBIT D[TERNINATION ACCURACY

SGT 2552.3 $GR 1548.4 383 598.5 37 ?6.4 8R 39.0 S$ 72.9

RRT ,9276 RRF -.9897 RTF -.g165 CRT .9964 CR$ .g819 CST .9627

$GB E985,4 R23 -,280? 813 -,g491 LEA 111.6 MSA 14.$ SEA .5

581 2943.0 $G2 581,8 THA 30,34 ELI 85.7 EL2 3.0 ALF 28og9



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH O&TE NAR IS |DTI FLIGHT TIN[ 180.00

HELIOCEMTMIC CCNIC DIMTANC[ 46t.625 EARTH TO MARS

RL 148,?i LAL .90 LOI. |?3°?6 YL 31,78| GAL "G.33 AZL 99.|2 HCA tS3.23 3NA 185,gR [CC ,93120 INC 6.1175 Vl 2i,953

RP 209.89 LAP _|.76 LQ_ 33T.08 VP 23.989 GAP 11.94 AZP 84.14 TAL 325.t8 TAP 128.4t RCA 143.75 APO 230.22 V2 26.498

Re S4,959 GL -36.09 GP Z0,39 ZAL 133.90 ZAP S42,07 ITS tit.OR ZA[ |S4.T2 [TE 10?,36 ZAC 121.88 ETC 2?5.50 LVI -32.93

PLAMETOCENTRIC ¢0NIC

C3 34.73• VNL 5.894 DLA "4?.27 RAL 34|.R8 RAG 6648.8 ¥[L 12.435 PTH ?,34 VHP 6.212 DPA -l,D3 RAP 302,51ECC 1.9717

LNCM AZNTH LNCH TIME L-i TIME INJ LAT 1NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SD.OO D S 19 2031.39 13,95 4E.49 228,19 135,44 0 39 11 1031.4 32.59 27,07

50,40 O 39 58 1944.98 11.83 42.12 232.21 133.84 1 12 23 945.0 35.65 21.34

69.40 O 39 58 1944.98 19.83 42.12 232.21 133.84 I 12 23 945.0 3S,65 91.34

50.40 0 39 58 1t44.98 19,83 42.12 232.21 133.84 I 12 23 243,0 35.65 21.34

50.40 0 39 58 1944.98 1g,83 42.12 232.21 133.84 I 12 23 945.0 35,65 81.34

50.40 O 39 58 1944.98 19.83 42.12 232.2t t33.84 1 12 23 945.0 35.65 21,34

50.40 O 39 58 1944,98 19.83 42.12 232.21 133.84 I 12 23 945.0 35.fiS 21,34

ARRIVAL DATE IEP !1 IIYI

DIFFERENTIAL CCi_RECTION$

T0[-1.4594 YRA-I,4394 TC3 -,0221 8AU .9316

ROE -.•696 RRA-l.O032 RC3 .4992 FAU ,D?09D

FOE 2.2494 FRA 4.1439 FC3-1,•670 BSF 5163

ODE 1.6499 BRA 1.?545 BC3 .4996 FSP 915

MZD-CQURSE EXECUTION ACCURACY C_BIT DETERNINATION ACCURACY

SOT 2803,4 SGR 1723.4 893 579,$ St ??,4 SR 43,2 $$ 75,•

RRT ,g2gs RRF ".g924 RTF -.9171 CRT .9936 CR3 .9871 CIT .9629

398 3939.3 R23 ",2683 R13 -.9555 LSA 115.6 MSA 14.8 SSA .S

991 2992,4 8G2 531.? THA 33,83 ELI 88.5 EL2 4.3 ALP 29.08

LAUNCH OAT( NAR 15 1971 FLIGHT TINE_ 192.00 ARRIVAL DATE SEF 15 Ig?I

HELIOCENTRIC CONZC DISTANCE 470.517 EARTH TO NAR$

RL 148.?6 LAL ,DO LOL I•3.?6 VL 32.739 GAL -6.25 AZL 96,56 HCA t64.50 SMA 189.27 [CC .82?85 INC S.5556 Vl 29.953

RP 206.70 LAP -1.75 LOP 338.35 VP 23,910 GAP 11.59 AZP 83.68 TAL 325.23 TAP 129,72 RCA 143.83 APO 228,71 V2 26.494

Re 66.08ZGL -38.42 GP 22.35 ZAL 132.43 ZAP 139,91 [T3 150.24 ZAE 152.90 ETE 106.84 ZAC 123.65 ETC 2•5,57 LV[ -34.56

PLANETOCENTRZC CONIC

C3 35.755 VHL 5.980 OLA -49.19 RAL 343.70 RAD 964g.2 VEL 12.470 PTH 7,37 VHP 6,135 OPA .84

LNCH AZHTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ARC ZNJ AZNTH INJ TIME PO CST TIN

47.98 0 39 36 19?2.94 20,10 45.15 235.26 135.89 I 12 29 978.9

47.92 O 39 36 1972,94 20,10 4S.15 235.26 135,89 1 12 29 972.9

47.92 O 39 36 1972.94 20,10 45.15 835.26 135.89 1 12 29 972.9

47.92 O 39 36 1972.94 20.10 45.15 235.26 135,89 1 12 29 972.9

47.92 0 39 38 1972.94 20.10 45.15 235.26 135.89 1 12 29 972.9

47.92 O 39 36 1g?2.94 20,10 45.15 255.26 135.8g 1 12 29 972.9

4•,92 O 39 34 1972.94 20.10 45,15 235.26 135.89 I 12 29 972,9

RAP 301.89 [CC 1.5964

INJ 2 LAT INJ Z LONG

36.62 24.90

36.62 24.90

36.62 24,99

36.62 24.99

36.9_ 24.90

39.52 24.90

36,62 24.90

DIFFERENTIAL COqRECTI(_I8

T0[-1.54•2 TRA-I.3664 TC3 -,03TO lAD .2535

ROE -,8841 RRA*I,I02? RC3 ,5291 FAU ,07188

FOE 2.41't)? FRA 4,1307 FC3-1.7406 BSP 5485

102 1,1420 IRA 1,7555 8C3 ,5304 FDP 951

MID-COUR3E EXECUTION ACCURACY _RBIT O[TERHINATION ACCURACY

8GT 2492.5 9GR 1931,G 8G3 590.1 8T 80,0 8R 49,0 88 79.3

RRT ,92?6 RRF ".9944 RTF ",9141 CRT ,990? CR6 .9912 CST .9942

890 3153.3 R23 "*2595 R13 ".9602 LGA 121.8 MSA IS.t 8SA ,4

8Gl 3099,5 898 560,_ THA 37.24 ELI 93,5 ELE 5,7 ALF 31,89

LAUNCH DATE MAR 15 1971 FLIGHT TIHI[ 184.00 ARRIVAL DATE 9(P 18 1971

HELIOCENTRIC CONIC

RL 146.71 LAL .00

RP 806.72 LAP -1,74

RC 97.865 GL -40,97

PLANETOCENTRI¢ CONIC

C3 37,238 VHL 6.102

LNCN AZN?H LNCN TIME

45.31 0 49 57

45.3! 0 40 57

45,31 O 40 87

45.31 O 40 S?

45,31 0 40 S?

45,31 O 40 5?

45.31 0 40 57

OIITANC[ 4?4.432

LOL 173,76 VL 3Z,?DO GAL -e.l? AZL 87.0? HCA 195,?! IRA

LOP 339.62 VP 23.853 GAP 11.25 AZP 03.15 TAL 325.27 TAP

GP 24.59 2AL 130,?6 ZAP 137,56 IT3 149.44 ZAE 150,79 [T_

EARTH TO MAR8

169,80 [CC ,22470 _NC 7.0692 V! 29,953

131,03 RCA 143.89 APO 28?,30 V2 26,491

106.81 ZAC 128,10 ETC 2?5.64 LVl "36.49

DLA -51,24 RAL 341.13 RAG 9849.7 VEL IE.535 PTH 7.41 VHP 6.085 DPA 2.97

L-i TIN[ INJ LAT 1NJ LONG INJ RT ARC 1NJ AZNTH INJ TIME PO CIT TIN

2002,87 80.22 48.34 238.92 158.15 I 14 20 1002,g.

2008,9? 80,28 48.34 239,92 158.15 I 14 20 1002.9

2902,9? 89,82 48,34 238,92 138.15 I 14 20 1002.9

2002.9? 80.22 48.34 238,92 138.15 1 14 20 1002.9

9002,87 20.28 48,54 238,98 158.15 t 14 20 1002.9

2002,8? 20.22 48,34 258,92 138.15 1 14 20 1002.9

2008.87 20,22 48.34 238.92 138.15 I 14 20 1002.g

RAP 301.14 [CC 1.6128

ZNJ 2 LAY |NJ 2 LONG

37.49 28,¥7

37.49 28.?7

37.49 88.??

37.49 28.7?

37.49 24.??

37.49 28.7?

37.49 28.??

OlFFERENYlAL CORRECTIONS

TD[*I,6371 TRA-I,8978 TC3 *.0347 IAU .2812

RD[°I.OS?5 RRAot.2054 RC3 ,5158 FAU ,0?293

PDE 8.7415 PRA 4.0544 PC3"1.6959 BSP 5654

RDE 1.6381 ERA 1.7492 BC3 ,9149 FSP 966

LAUNCH DATE MAR t5 1971

MELIQCENTRIC CONIC

RL 149.7R LAL .DO LOL |73.76 YL 32,063 GAL

MID-COURSE EXECUTION ACCURACY

5GT 2445.0 8DR IIes,Q 965 59?,8

RRT ,8282 flRP ",9933 RTF ",_,19

8GB 3tll.l R23 ".2423 RE3 -.9653

iGI 5201,3 iG| 822,1 THA 4|,29

FLIGHT TIME 186.00

OIITAMCE 478,387

"i. O9 AZL 9T,li MCA 187,02 iMA

RP R06.78 LAP -1.79 LOP 340,89 VP 23.798 GAP 10.91 AZP 82.51 TAL 325,52 TAP

RC il,SOt 6L -43.75 GP 2?,14 IAL 188.88 lAP 134.97 IT8 148,64 ZA[ 148.34 [TE

PLANETO¢EMTRIC CONIC

C8 39.381VHL i,|?3 OLA -S3,42 RAL 340.11 RAG 6i50.4 V[L 12.11t PTH T.4? VHF

LNCM AZNTH LNCN TIME L-I TIN[ ]MJ LA?

48.59 0 44 35 2039.33 80,11

48.96 D 44 35 2035.35 20.12

48.89 Q 44 35 RD35,3S 20,11

48.59 O 44 33 8038.35 20,12

42,99 D 44 35 2033,35 _D. I2

42.59 O 44 35 8035,35 20.12

42.59 0 44 85 2035.35 20.12

DIFFERENTIAl. CCRRECTIONI

T01[-1.7484 TRA-t.1550 TC3 -.0322 BAU ,3145

RD[-1.2933 RRA-t.3134 RC3 .8970 FAU .D7338

FD[ 3.0544 FRA 3,9118 FC5-1.6143 88P 5873

BOG 8.1512 BRA 1.•491 BC3 .5978 FDP 970

ORBIT DETERMINATION ACCURACY

8T 82.0 8R 55,? 88 83,0

CRY .9882 CRI ,ll4l CIT .till

L3A 125,4 NIA 15,] $8A ,4

ILl 98.8 EL2 ?,1 ALP 34.19

ARRIVAL DATC 8[P I? tB?t

EARTH TO MAR9

|R4.97 [CC ,22172 INC ?,6804 Vl *28.993

|32.54 RCA 143.96 APO 225.88 V2 86.48?

106,39 ZAC 128.68 [TC 2?5.?3 LVI -31.61

1,072 OPA B,38 RAP 500,25 ECC 1,94T9

_NJ LONG |NJ RT A$¢ INJ AZMTH INJ TIN[ PO CR? TIN JNJ 2 LAT INJ 2 LONG

11,69 243,32 140,61 I 18 31 $035.4 38,20 32.98

51.69 243,32 140,61 t t9 35 1035,4 38.20 32.99

91.69 943,52 140,61 I 18 31 1035.4 30.20 52,99

51.66 243.32 140.61 I 19 31 1035.4 38.20 52.99

51.69 243.32 140.6! I 18 31 1035.4 38.20 32,99

$1,6g 243.32 140.61 I 18 31 1035.4 38.29 32.99

51,69 243,52 140,61 I 18 31 1035,4 38.80 38.9g

ORBIT DETERN|NATION ACCURACY

3T 84.1 6R 64.? 9S 87.t

CRT .9863 CR9 .9962 CST .9684

LDA 136.4 H6A 15.4 $$A .3

EL| 105.8 EL2 8,5 ALF 3?.4?

RIO-COURSE EXECUTION ACCURACY

8GT 2384,4 6GR 2434.0 SG3 5g?,s

RRT ,9235 RRF ".9969 RTF -.9098

SGB 3407.3 R23 ".8215 R15 -.g725

3G1 3341.8 SO2 664,e THA 45,64
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN OATE NAN t5 1ST| FLIGHT TIME 228.00 ARRIVAL DATE OCT 23 1ill

HELIO¢EMTRIC CQNI¢

RL 140.78 LAL .00

RP 208.78 LAP "!.33

RC 97.9S5 GL 48.68

PLAtltTOCEHTRIC CIONIC

C3 35.470 VHL 3.938

LNCH AZNTH LNCH TINE

50.00 14 22 54

60.00 14 13 21

70.00 13 59 47

78.71 12 52 43

78.71 12 $2 43

TG.Tt 12 62 43

llO.OO 18 56 14

DIFFERENTIAL CCRRECTION8

TOE .?146 TRA -.0416 TC3 -.5773 |AU .5893

ROE 2.4469 RRA 3.8043 RC3-1.1006 FAU .09195

FOE 4.1828 FRA 6.8480 FC3-2.2442 BSP 8760

8DE 2.5491BRA 3.0846 BC3 1.2428 FSP 134|

DIITAI_{ 5||.Ill tARTH YO NAR8

LOt. IT3.76 VL 38.094 6AL "5,59 AZL 02.25 HCA 189,99 8NA 170.99 2CC .19433 IHC T. T4?6 YI 29.933

LOP 3.$5 VP 23.020 GAP S,O§ AZP 9?.63 TAL 324.31 TAP 354,19 RCA 144.21 APO 213.79 V2 26.254

GP -42.85 ZAL 107.42 ZAP |04.25 ETS 190,49 ZAE 150,4| ET( 028.05 EAC 5g. ST ETC 2?2.05 LVI 29.78

OLA 31.01 RAL 31t.95 RAD 6649. I YEL 12.465 PTH T,36 VHP 5.224 DPA -64.89

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH |Ha TIM( PO CST TIM

3925.77 -44.87 169.17 212.84 72.16 15 08 20 2925.8

3945.91 -35.67 t65.83 208.69 69.04 15 21 T 2945.9

3994.85 "23.70 165.17 204.08 66.69 IS 3 20 2994.9

4001.72 "13.61 174.70 197.91 61.86 14 2 AS 3201.?

4201.72 -15.61 /?4.?0 197.91 61.56 14 2 4S 3201.?

4201.72 -13.61 174.70 lg?.g$ 61.66 !4 2 45 3291.?

3041.67 -25.70 94.09 204.08 66.69 19 46 55 2041.7

MID-COURSE EX(EUTION ACCURACY

6ST 973.4 $GR 5125.5 $03 783.7

RRT .4642 RRF .9991 RTF .4794

3GB 5217.1 R23 -.0024 R13 .9992

601 5145.9 6G2 858.7 THA 84.82

RAP 309.?7 OCC t.5637

INJ 2 LAT IHJ 2 LONG

-46.99 139.29

-40.30 135.74

-32.93 138.$8

"24.01 151.08

"24.01 161,86

-24.01 191.88

-32.93 67.80

ORBIT OETERNINATION ACCURACY

ST 34.4 6R 134.7 66 104.3

CRT .8640 CRS -.9999 CST -.8563

LSA 172.9 HSA _7.3 $SA .3

ELI 138.0 EL2 16.9 ALF 77.38

LA_ DATE NAN 15 1571 FL|GHT TIM_ 224.00 ARRIVAL DATE OCT 25 1971

HELIOCENTRIC CONIC

RL 140.76 LAL .00

RP 208.94 LAP -1.30

RC gD.glO GL 42.62

PLANETOCENTRIC CONIC

C3 31.198 VHL 5.585

LNCH AZMTH LNCH TIMe

50.00 14 50 11

60.00 14 S3 16

TO.DO 14 $8 46

80.00 15 11 58

90.90 15 59 6

100.<)0 17 54 50

110.00 ' 19 SO 13

OIFFERENTIAL CCRRECTION8

TO( .7006 TRA .1097

RDE 2,1553 RRA 3,6638

FOE 4.$780 FRA 7.8521

BDE 2.2684 8RA 3.6654

DISTANCE 556.305

LOL 173.76 VL 32.285 ;AL -5.60 AZL 83.25 HCA

LOP 4.80 VP 22.986 GAP 5.61 AZP 96.62 TAL

GP -40.26 ZAL 130.40 ZAP |03.51 ET3 190.63 ZA(

OLA 26.96 RAL 318.86 RAD 664?.6 I/IlL 12.293 PTH

L-! TZMI[ INJ LAT |NJ LQNG [RJ RT ASC INJ

3799.77 -46.69

3791.57 "38.63

37?5.33 -30.72

3733.69 -23.68

3581.57 "20.01

3208,36 -23.68

2822.15 -30.72

EARTH TO MARS

191.11 SHA 178.86 ECC .19304 INC 5.7473 Vl 29.953

324.20 TAP 155.31 RCA 144.19 APO 215.54 V2 26.232

131.50 ETE 225.17 ZAC 62.18 ETC 271,86 LV! 27.61

TC3 -.6996 BAU .5581

RC5-1.1407 FAU .10082

FC3-2.7977 68P 6493

Be3 1.3382 FSP 1572

7.23 VHP 4.890 OPA -62.37 RAP 307.01ECC 1.5134

AZMTH IRJ TtNE PO CST TIN tNJ 2 LAT INJ R LONG

156.71 207.69 80.76 |5 53 31 2799.8 -45.06 121.76

153.82 205.53 77.51 15 56 27 2791.6 -39.$9 122.70

150.09 203.12 74.29 16 I 42 2?79.3 -34.15 121.90

144.50 200,67 71.26 16 14 12 2733.9 -29.23 118.46

131,92 199.26 69.59 16 58 48 2581.6 -26.66 106.87

105.87 200.67 71.26 18 48 18 2208.4 -29.23 ?9.83

79.01 203.12 74.29 20 45 tS 1822.| -34.13 50.02

H|O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1069.4 SGR 4928.9 SG3 912.7 ST 36.0 6R 127.4 66 110.8

RRT .5916 RRF .9990 RTF .6030 CRT .8926 CR6 -.9997 CST -.8821

306 5043.2 R23 .0078 R13 .9991 LSA 171,6 MBA 16.4 SSA 3

30| 4970.2 SG2 855.0 THA 82.46 ELI 131.4 EL2 15.7 ALF 75.f.2

LAUNCN DATE NAR 13 1971 FLIGHT TIN( 226.00 ARRIVAL DATE OCT 2? 1971

HELIOCENTRIC CONIC

RL 148.76 LAL .00

RP 209.14 LAP -!.27

RC 101.892 GL 39.76

PLANETOCENTRIC CONIC

C3 28.211 VHL 5.311 DLA

LNCN AzMTH LNCH TIME L'I TIME |NJ LAT

50.00 15 12 28 3694.90 "47.58

80.00 15 22 39 386?.67 -39.97

70.00 13 39 20 3818.55 -33.04

80.00 16 10 45 3520.00 -27.56

90.00 17 13 52 3316.20 -25.26

100.00 19 53 3? 2994,4? "27.56

!10.O0 20 38 46 2665,37 -33,04

DIFFERENT |AL CCRRECTIONS

TDE .7036 TRA .2730 TC3 -,8249 OAU .5302

ROE 1.9264 RRA 3.4628 RC3-1.1646 FAU ,IOOi6

FOE 4,3444 FRA 8,7639 FC3"3.343? BSP 8225

ROE _.0527 ERA 3,4738 0C3 1.4270 FIP 1735

DISTANCE 560.458 EARTH TO MARS

LOt. 173.76 VL 32.278 GAL -5.60 AZL 84.05 HCA 192.34 3MA 178.75 ECC .19345 INC 5.9455 Vl 29.953

LOP 6.04 VP 22.990 GAP 5.37 AZP 95,81 TAL 324.06 TAP 156.42 RCA 144.17 APO 213.33 V2 26.209

r,,p -37o92 2AL 133.02 ZAP 102.49 (TS 188.83 ZAE 132.17 £TE 221,96 ZAC 64.54 ETC 2Tt,65 LVI _5.6g

23.34 RAL 313.96 RAD 6646.3 VEL 12.172 PTH . ?.13 VMP 4.63| OPA "60.48 RAP 304.53 ECC 1.4643

INJ LONG INJ AT ASC INJ AZMTH INJ TIME PC) CGT TIH INJ 2 LAY %NJ 2 LONG

145.68 202.79 88,48 16 14 1 26g4.9 -42.56 112.93

143.57 202.13 84.34 16 23 4? 266?.? "37.89 112.62

130.47 201.01 80.79 16 39 38 26t6.3 *33.42 lOg,T4

129.82 199.82 ?8.03 17 9 25 2520.0 -29.89 102.62

!|4.28 199.26 76.88 18 9 8 2316.2 -28.28 67.67

91.19 199.82 78.03 19 43 31 1994.3 -29.80 $3.99

67.39 201.01 8D.?g ZI 23 12 1665,4 -33.42 38.65

HID-COURSE EXECUTION ACCUkACY ORBIT DETERNINATIOM ACCURACY

SGT |E02.? 3DR 4733,9 $03 1032.0 ST 38.3 5R 120,6 88 113.9

RRT ,6969 RRF .9969 RTF ._a3S CRT .P192 CRS -.9185 CaT -.906)

$GB 4884.3 R23 .0191RI3 .9986 LIA 170.9 NIA 15.5 86A .4

6GI 4809.9 300 849.9 THA 79.63 ELI lZ5.? EL2 14.5 ALF 73.5t

LAUNCH DATE MAR 15 1971 FLIGHT TIME 028.00 ARRIVAL DATE OCT 29 tgYl

HELIOCENTRIC ¢0N1C

RL 148.T9 LAL .00

RP 209.34 LAP -1.24

RC 103.600 GL 33,44

PLANETOCENTRIC CONIC

C3 26.063 VHL 5.10S

LNCN AZNTH LNCH TIME

50.00 t5 31 6

60.00 19 46 40

70.00 18 lO 37

80.00 16 51 6

gO.OR 17 5g 32

100.00 19 33 58

110.00 21 10 3

DIFFERENTIAL C¢/_RECTIONS

TOE .?168 TRA .4440 TC3 -.9524 6AU .5060

RDE 1.7506 RRA 3.2809 RC3-1.1712 FAU .11613

FOE 4.8814 FRA 9.5918 FC3-3.8575 BSP 7g93

ROE 1.8916 8RA 3.3108 BC3 1.5095 FGP 1986

D|3TARCE 564.617 EARTH TO MAR8

LOL I75.76 VL 32.071 &AL -9.02 AZL 84,?t HCA |93.5? 8MA 178,65 ECC .19313 INC 5.0883 vl 29.953

LOP ?.2? VP 22.914 GAP 5,14 AZP g_.14 TAL 323.94 TAP 15?.51RCA 144.14 AFO 215.15 V2 26.186

GP -35,80 ZAL 139,52 ZAP 101,24 ET$ 187,|4 ZAE 132,43 ETE 218,?4 ZAC 66.69 ETC 271,43 LVI 24.02

DLA 20.12 RAL 314.97 RAO 6645,4 VEL 12.08A PTH ?.06 VHP 4,426 DPA -$6,60 RAF 302.27 ECC 1.4266

L-[ TIRE [NJ LAT INJ LONG INJ RT ADC INJ AZMTR INJ TINS PO C3T TIN INJ 2 LAT INJ 2 LONG

3606,29 -4?.37 138.12 198.55 95.06 16 31 14 2606.3 -39,gl 106,0g

3984.gl -40.30 134.85 199.01 g0.25 16 46 5 2564.9 -35.7g 104.71

3494.36 -33.99 128,9_ 198.77 06.5? 17 8 31 2494.4 -31.92 100.36

3367.48 -29.22 liS.8D 196.26 83.59 17 47 13 2367.5 -28.02 9t.38

3146.55 -2?.35 102.51 1g8.02 82.52 18 51 58 2146.6 -2?,73 75.31

2841.92 -29.22 80.17 Ig8.2B 63.5g 20 21 20 1841.9 -28.92 52.?5

2841.16 -33.98 $7.63 198.TT 66.3T 21 52 25 1541.2 -31,92 2g.28

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

3GT 1369.1 $GR 4546.1 303 I141.S 3T 41.0 SR 114.5 $S 120,1

RRT ,7751RRF .9986 RTF .7817 CRT ,9412 CR$ -.ggg2 CST -.9270

$GD 4747.8 R23 .0314 R13 .g984 LSA 170,3 MSA 14.7 5SA .4

6GI 4672,6 SG2 841.6 THA 76,41 ELI 120.9 EL2 13.1ALF 71,13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ MAR 11 IDTt

N[LIQC[NTRIC CONIC

RL 149.78 LAL ,00

RP 209,$5 LAP -1.21

RC 105.933 _L 32,42

PLANtTOCENTRI¢ CQ_IC

C824.485 VHL 4.945

LNCH AZMTN LNCH TIME

50.00 15 4T 12

IO.0O 15 4 54

70.00 IS 34 It

80.00 17 22 32

90.00 19 34 0

100.00 20 5 24

110.00 21 35 37

L¢L I?S.7i VL

LQ_ S,St VP _,879 GAP 4.9| AZP 94,58 TAL 323,79 TAP

GP -$$,89 ZAL |3?,34 ZAP 99,81 ET8 !53.57 ZkE 132,40 ETE

FLIGHT TIME 230.00 ARRIVAL OAT[ OCT 31 StTt

DISTANCE SiS,Tit EARTH TO MARl

3|,266 GAL °3,63 AZL iDolS HCA 194.S0 SMA |?|.SO [CO ,|9293 INC 4.7395 VI 29.958

V2 25.142

LVl 22.54

OLA |?,23 RAt 315.91RAD 6644.8 VEL 12.019 PYH 7,0| VHP 4.262 OPA -56.89 RAP 500,18 ECC 1.4030

L-I TIME |NJ LAT IHJ LONG INJ RT ARC ZNJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

3330.4S -46.67 130.93 |95.08 t00.55 16 46 2 2530.5 -$7.31 100.70

3478.01 -40.02 |27.48 |95.34 95.24 17 4 52 24?8.0 -33,59 98.39

3391,79 -34.14 120.91 196.73 91.10 |7 32 43 23gl.8 -30.13 92.98

3248.52 -29.0t 10g.87 196.?2 88,25 18 16 39 2246.5 -87.50 82.88

3015.68 -28,15 92.84 |96.65 67,19 |9 24 |5 2015.9 -26.48 55.96

2720,99 -29,81 ?1.23 196.72 88.25 20 50 45 1?21,0 -27.60 44.05

2438.61 -34.14 49.83 196.75 91.10 22 15 16 1438.6 -50.13 21,83

156,59 RCA 144.11 APO 213.21

215,58 2At SS.SA ETC 271.20

O|Irlr[R£NT[AL C_RECT|ON8

TOE .7301 TflA .6209 TC3-1.0804 BAU .5208

ROE 1.8060 RRA 3,1117 RC3-1.1679 FAU .12277

FOE 4.7886 FRA10.3295 FC3-4.3408 08P 7775

ODE 1.7875 BRA 3.1730 8C3 1.5910 PSP 2165

LAUNCH DATE MAR 13 1971

HELIOCENTRIC CONIC

RL 148,78 LAL .00

RP 209,76 LAP "1.16

R( 107.990 GL 29.7!

PLAN_TOCENTRIC CONIC

C3 23,309 VNL 4.828

LNCH A2MTN LNCM TINS

50.00 14 ! 14

DO.O0 18 94 20

;'0.00 16 37 47

80.00 17 48 26

90.00 |9 1 58

100.00 20 31 19

110.00 21 37 14

NIO-COUR8( (X(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

lit 1552,0 SiR 439|.7 $93 1240.t 8T 44.2 SR 108.9 95 123,3

Rq? ,8314 RRF .9958 RTF ,8358 CRT .9585 CR$ %9888 CST -.9438

lOB 4832.9 923 .0448 R13 .9977 LSA 189.8 NSA 13.9 8SA .5

SG! 4357.9 892 830.7 THA 72.83 ELI IJ8.9 EL2 11.? ALF 68.50

FLIGHT TIM( 232,00 ARRIVAL DATE NOV 2 1971

DISTANCE 572.949

L(X, t73.?6 VL 32.281 GAL -5.65 AZL 85,73 HCA 196.03 SNA

LC_ 9.74 VP 22.943 GAP 4.88 AZP 94.11 TAL 323.82 TAP

GP -32.13 ZAL 139.11 ZAP 98,24 ITS 184.11 ZA[ 132.06 IT[

EARTH TO MAR8

170.49 (CC ,19200 IN¢ 4.2739 Vl 20.953

159.55 RCA 144.07 APO 212.89 V2 28.137

212,53 ZAC 70.42 £TC 270,97 LVI 21.23

DLA 14.64 RAL 316.77 RAD 6644.5 VEL 11.971 PTH 6.97 VHP

L-| TIME |NJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIH£

3485.04 -45.88 I24.94 192.32 105,05 15 38 59

3403.54 -39.37 121.26 194.18 99.41 17 21 4

3309,08 -33.82 114,16 193,06 95.07 17 32 $3

3146,39 -29.79 102.43 195.36 92.15 18 40 52

2908.06 -26,28 aS.04 195.41 91.09 19 SO 27

2520.88 -28.79 63.90 195,36 92.16 21 14 39

2331.89 -53.82 43.08 195.06 96.07 22 36 26

DIFFERENTIAL CCRRECTI_

TOE .7649 TRA .S019 TC3-1.2084 BAU .5205

ROE 1.4677 RRA 2,9555 RC3-1,1333 FAU .12857

FOE 4.8?5? FRAtO.9893 FC3-4.77|3 BSP ?59?

BDE I,S72S BRA 3.0624 BC3 1.9704 FIR 2327

LAUNCH DATE MAR 15 1971

HID-COURSE EXECUTION ACCURACY

SiT 1775.5 SiR 4183.3 SG3 t328.5

RRT ,8707 RRF .9963 RTF .$750

SGB 4544.5 923 ,0353 913 .9967

SG! 4470.4 9G2 817.1THA 88.98

FL|GMT T|M_ 234,00

D|ITANC( 577,|_0

LOL 173,75 VL 32.257 GAL "5,88 AZL 26,13 HCA |97,23 8HA

LOP _0.9? YP 22.807 GAP 4,43 AZP 93,70 TAL 323.44 TAP

GP "30,52 ZAL 140.S7 2AP 96.56 ST8 182.77 Zk( 131.47 (TE

ObA 12.38 RAL 317,51 RAO S543,9 VEL |!.934 PTH 9,94 VHP

L-I TIME INJ LAW INJ LONG INJ RT ASC INJ AZMTH ;NJ TIME

3408.23 -44.55 |19.93 100.19 100.80 l? 10 25

3339.08 "38.52 t15.99 192.47 102.90 1? 55 iS

3230.92 -33,22 108,43 193.70 98.4! 18 10 19

3081,43 -29.40 99,13 194.25 95.44 19 I 30

2819.08 -E?,97 78,47 194,39 94.37 20 12 33

0333.92 "89.40 5?,51 194.25 95.44 21 35 36

2277.44 "33.22 3T.SS 1|3.70 9|,4| 2E |3 |2

NELIOC£NTRIC CONIC

RL 148.76 LAL .00

RP 209.99 LAP -J.13

RC 110.071 9L 27.23

PLAN[TOCENTRI¢ ¢ONI¢

C3 22.424 VHL 4.731

LNCH AZMTH LNCN TINS

S0.D0 1S 13 38

S0.00 lS 39 37

70.00 17 15 28

SO.OO 18 IO ZO

90.00 18 23 34

100,00 20 33 80

110.00 22 15 SS

NIO-COURIE EXECUTION ACCURACY

$GT 2004.9 SiR 4009,9 |93 I409.4

flRT ,iSiS RflF .9910 RTF ._83

SiR 4453,1 R23 .0719 RI3 .695|

8il 4411.2 SG2 ?�t.t THA 54.93

OIFW[RENYIAL C_RECTIONS

TO[ .7985 TRA .ill! YCI-I.]312 IAU ,124|

ROE 1.3884 RRA 1,801l R¢$-1.|303 FAU .1335|

FOE 4.9464 WRAII.3S60 PC3-3,1394 B|P 74S2

|DE 1.lOll iRA 8.87?? SCS 1.7465 FIP 84?8

4,|28 OPA -§5.34 RAP 298.23 [CC 1.5836

leo CST T_M INJ 2 LAT INJ 2 LONG

_485.1 -34.85 95,37

2403.5 -31.43 93.28

2393.1 -28.25 68.86

2146.4 -25.88 75.69

1909.1 -24,96 38.51

1620.9 -25.68 37.05

1351.9 -25.25 15.79

ORBIT DETERMINATION ACCURACY

ST 47.8 9R 103,? 98 125,9

¢flT .97t? CRI -.9983 CST -.9583

LSA 169.4 H8A 13.S 98A .8

EL1 113.? EL! 10,3 ALF 83.R2

LAUHCH DATE MAR 13 1971

LOt. IY3.?S VL 38.893 GAL

LOP 12.20 VP E2,?72 GAP

8P -2|.OA ZAL I42.04 ZAP

ARRIVAL OAT£ NOV 4 t6?I

[ARTM ?0 MAR1

178,42 ECC .19275 INC 3.8?38 Vl 29.953

|10,70 RCA 144.03 APO 812.81 V2 28.111

209.63 ZAC 72.03 ET¢ 270.74 LV1 20.07

NELIOCENYRI¢ CCNIC

RL 148.79 LAL .00

RP 210.t8 LAP -1.I2

RC 112.1?7 IL 2|.03

PLANET_ENTRIC CONIC

C3 S1.?S| VHL 4.SIS

LNCN AZMTH LNCM TIME

SO.O0 18 24 44

80.00 I8 13 10

70.00 17 32 53

80.00 18 _9 33

90,00 19 43 39

100.00 21 12 30

110.00 22 32 20

4.019 OPA "53.91 RAP 296.39 ECC 1.3591

PO C8T TIM INJ 2 LAT INJ 2 LONG

|400,2 -32.AO 92.83

2339,1 -29.30 8g.03

2230.6 -86,42 88.88

2061.5 -24,21 88.93

1619.1 -23._ S2.40

t535.9 -84.81 31.30

I2T7.4 "28.42 10.78

ORBIT OETERNINATIOR ACCURACY

ST 31.S 3R 51.O 33 120.0

CRT .9014 CRI ".liY? ClV -.9684

LIA IlO.3 H|A 12.S $3A .8

ELl tel.2 ELI 0.8 ALF 98.72

FLIENT TIRE 239.00 ARRIVAL DATE NOV 9 l�?l

011rlrER[NTIAL CCRRECTIOI_S

TDE .8319 TRA 1.1730 TC3-1.4800 OAU *5329

ROE 1.3038 RRA 2.6700 RC3-1.1080 FAU .13836

FD[ 4.gg02 FRA12,0841 FC3-S.5119 96P 7339

BD( 1.5468 8RA 2.9183 BC3 1,5319 FSP 2585

EARTH TQ MARS

|?$,35 tCC ,19|78 INC 3.58|9 VI

191,73 RCA 143,96 APO 218.?S VS

208.11ZAC 73.55 ETC 270.51

DISTANCE S�I.t�S

-5,?0 AZL 83.47 MCA tt$.4S IMA

4,23 AZP 93.34 TAL 383.85 TAP

94,S0 (TS 1ul,56 ZAE t30.97 ETE

MID-COURSE EXECUTZON ACCURACY

8GT 2245.6 SiR 383S,4 SG3 1473.1

RRT .g18g RRF .g977 RTF .g222

SG8 4447.0 R23 .OS4g 913 ,gg42

8G1 4375.8 $G2 779,7 THA 60.73

19.953

tS,085

LVl 18.04

DLA 10.25 RAL 3tl,SA RAD 9543.1 V(L 11.909 PTH S.RI VHP 3.930 OPA "52.S0 RAP 294.99 ECC 1.3581

L'I TEN[ INJ LAY [NJ LONG 1NJ RT ASC INJ AZN?H |NJ TIN[ PO CST TIN [NJ E LAT INJ 2 LONG

3338.$5 -43.38 115.73 t38.56 111.36 17 20 42 235R.6 -30,34 89.86

3882.94 -3?.57 Ill.51 191.18 105.S0 17 47 53 2282.8 *27.48 35.49

3165.99 -32.4? 103.54 192.66 101,21 18 25 3g 2164.0 -24,56 77,85

2988.23 -29.91 90.?9 183.38 95,20 lg 19 26 1988.2 -22.58 65.10

2741o54 -2?,44 72.89 lgs.sg g?.12 20 31 41 1741.8 -21.7g a?.2g

2462.70 -29.81 52.15 193,38 98.20 21 33 33 1462.7 -22.38 25,47

2212,80 -32.47 32.45 192.88 101.21 23 g 13 1212.8 -24.66 8.S?

ORBIT DETERN1NA¥ION ACCURACY

ST 55.6 89 94.4 85 129.3

CRT .9882 CR8 -.g970 CST -.9737

LIA 16g,0 NSA 12.1 SSA .?

ELI 109.3 EL2 7.3 ALF 59.63

95



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM OAT| HAR 16 1911

HELIOCEMTetC CCNI¢

RL 148,78 LAL .OD

RP 210.48 LAP "toOS

RC 114.807 GL 83.0t

PLANETO¢ENTRIC CONIC

C3 21.287 VHL 4o812

LNCH AZNTH LNCH TIRE

80,00 It 34 44

80.00 17 S 20

70,00 17 4? 31

SO.DO II 46 34

80.00 20 8 ST

100,00 21 29 26

110.00 22 46 57

PLIGHT TINE 839,00 ARRIVAL OATE NOV 8 ll?l

OI8TARC[ 18|.470

LOL l?),?e VL tI.tIOGAL -l,74 AZL 86,78 NCA 198.70 INk

LOP 13,43 VP 22,73? GAP 4,01 AZP 93.03 TAL 323,05 TAP

GP "i?.88 2AL 143,25 ZAP 92,98 [T8 180.43 ZAE |28,?0 [TE

EARTH TO MAR1

178.32 [CC .19288 IHC 3.ZROS VS 28.855

t82.TS RCA 143.93 APO E12.72 ¥2 EI.OSR

204.3? ZAC T4.94 ETC 270.28 LVI 18,11

OLA 8,33 RAL 319.08 RAD 6643.4 V[L 11.006 PTH 6.90 VHP 3.857 OPA "81.39 RAP 283.08 ECC 1,8900

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN( PO C8T TIM INJ 2 LAT INJ R LONG

3314.90 -4R.Et 112.19 187,35 114.39 1? 29 59 2314,9 -28.66 87.42

3283,4T -36,$9 107.69 180,18 t06,23 IT 59 14 E233.5 -25°72 82,48

3109.39 -31.98 09.34 191.88 103,57 18 39 20 2109,4 -23.92 ?4.08

2924.40 -ZS,tO 86,18 192,?5 100.52 19 35 19 1924.4 -21.03 61,00

26?4.67 -26.?8 68,08 t63,02 99.43 20 48 32 1674.? "20,28 42,95

2398.8? -28.10 47.54 192.75 100.52 22 9 25 1398.9 -21.03 22.36

2159o21 -31.65 28°25 191.88 103,57 23 22 53 1156.2 -23.02 3.00

OIFFCRENTtAL ¢¢RR(CT|ONII

TD[ .8700 TRA 1.3619 TC3-1.5842 BAU ,5428

ROE 1,2880 RRA 2.5455 RC3"1.0832 FAU ,|4127

F_[ 8.0850 FRAtZ.S21T FC3-5,7508 DiP 7343

ODE 1.5132 ERA 2.8868 Be3 1,9079 FeP 2Tt?

LA_H DATE MAR 18 1971

HELIOCENTRIC C_lIC

RL 145.?S LAL .00

RP 210,70 LAP -1.05

RC 116.480 GL 21,17

PLANETOCENTRIC CONIC

C3 20.904 VHL 4.5?9

LNCH AZNTM LNCH TIME

80.00 16 48 50

80.00 I? 16 20

?0.00 18 0 40

BO.OO " 19 I 43

80.00 20 20 0

IDO,OO 21 44 35

110.00 23 0 6

MID-COURSE EXECUTION ACCURACY _RBIT DETERMINATION ACCURACY

6GT 2495,3 8GR 3690.2 363 1532,9 ST 59.8 8R 90.6 88 130.9

RRT .6322 RRF .9973 RTF .9356 CRT .9933 CR8 -.9962 CST -.9797

8GB 4448.4 R23 .0969 R13 ,gg2T LeA 169.7 MSA 11.6 SSA .8

8G1 4381.2 862 758.9 THA 56,5T ELI 108.3 [L2 5.8 ALF 56.63

FLIGHT TIM( 240.00 ARRIVAL DATE NOV 10 187|

DISTANCE 589.64?

LOL 173.76 Vt. 3_.248 GAL -5.77 AZL 87.03 HCA 209.82 8MA

LOP 14.65 VP 26.702 GAP 3,79 AZP 92.76 TAL 322.84 TAP

GP -26.41 ZAL 144.33 ZAP 91.12 ET8 179.40 ZAE 128,58 ETE

EARTH TO MARS

178.29 ECC .19306 |NO 9.9499 VI 29.958

163,76 RCA 143.87 APO 212.71 V2 26.030

202.02 ZAC ?6.22 ETC 270,06 LV! IT,27

OLA 6.61 RAL 319.72 RAD 6643.2 VEL 11.870 PTH 6.88 VHP 3.798 DPA -50.28 RAP EDI.4T ECC 1.8440

L-I TIME |NJ LAT ZNJ LONG IHJ RT A8C INJ AZHTH INJ TZHE PO C8T TIN INJ 2 LAT _NJ Z LONG

3276.38 -41,08 109.18 188,48 116.49 17 38 27 22?9.4 -26.9? 88.32

3189,90 -35,61 104,41 189,4? 110.27 18 9 30 2189.9 -24,IZ ?9.92

3059.50 -30,79 95.T0 191.33 105.56 18 91 39 2089.9 -21,50 ?t.O0

2868,27 -27.34 82,18 192.32 102.49 18 49 32 1868.3 -19,56 57.46

2618,68 -26.06 63,92 192.63 101.40 21 3 35 1615.? -18,85 38,21

2342.?4 -27,34 43.55 192,32 102.49 22 23 36 t342.7 -19.58 18.68

2106,32 -30.?9 94.62 191.33 105.56 23 35 13 1106.3 -21DID 389.92

DIFFERENTIAL CORRECTIONS

TDE .9118 TRA 1.5521 TCS-I.T038 BAU .8858

ROE 1.1771 RRA 2.4229 RC3-1,0281 FAU °14428

FOE 5.0881 FRA|2o8908 FC3-5,9741 BSP ?348

BD[ 1.4887 BRA 2.8??4 BCS 1,9882 F8P 2810

LAUNCH DATE MAR 15 1971

HELIOCENTRIC C_N|C

RL 148,76 LAL .00

RP 210.95 LAP "1.02

RC 118.637 GL 18.49

PLANETOCENTRIC CONIC

C3 20,846 VHL 4.544

LNCH AZNTH LNCH TIME

50.00 16 52 IO

40.00 17 26 22

70.00 IS 12 35

80,00 19 15 24

90,00 20 34 27

100.00 21 58 18

II0.00 83 12 2

HID-COURSE EXECUTION ACCURACY

8GT 2?50.5 9GR 3821.0 303 1581.2

RRT .9428 RRF .9968 RTF .9463

8GB 4468.0 R23 .1070 R13 .9912

$01 4407,5 902 732,8 THA 52,41

FLIGHT TIHE 242.00

DISTANCE 593.825

LOL 178.78 YL 32,247 GAL -8.81 AZL 8T,29 HCA 202.13 8HA

LOP 19.87 VP 22.667 GAP 3,58 AZP 92,51 TAL 322.62 TAP

GP -25.22 ZAL 145.30 ZAP 89.23 ET8 1?8,47 ZAE 127.33 [TE

DLA 5.06 RAL 320.3? RAD 6643,1VEL 11,860 FTH 6,87 YHP

L-I TIME INJ LAT INJ LONG IHJ RT ASC XNJ AZMTH |NJ TIN[

3249.9? -40,01 106.81 185.83 116,28 17 46 12

3151.29 -34.68 101,57 186.99 112.00 18 18 53

3018.29 029,94 92,54 190.88 107.28 18 2 51

2818.58 °28.88 78,69 192.06 104.17 20 2 23

2583.51 -25,30 80,28 192.40 103,07 21 17 10

2293.05 -28.58 40,06 192.06 104.17 22 36 29

2062,11 -29.84 21.46 190,98 107.26 23 48 24

DIFFERENTIAL C_RECTION8

TOE .9554 TRA 1.?431 TC3-1.8182 |AU ,5715

ROE 1.1221RRA 2,5044 RC3 -.8688 _AU .14718

TOE 5,0952 FRAtS,t860 FCS-A,tTD3 98P ?374

DOE 1.4787 ERA 2.8684 8C3 2.0?05 rSP 28T4

ORBIT DETERHINAlION ACCt_ACY

6T 64.3 8R 86.9 88 131.7

CRT .9965 CR8 ".9953 CST 0.9840

LeA 170.0 NSA 11.8 889 .9

ELI 108.0 EL2 4.3 ALF 58.83

LAUKCH DATE MAR tS 1871

ARRIVAL DATE NOV 12 1971

HELIOCENTRIC CONIC

ML 148.78 LAL .OO

RP 211.20 LAP ".9i

RC 120,838 C_ 17.8|

PLANETOCENTRI¢ CONIC

C3 20,478 VNL 4,528

LNCH AZNTH LNCM TIN[

50.00 18 59 80

60.00 1? 35 33

?0.00 18 23 29

60.00 19 2? 52

90.00 20 4? 35

100,00 22 10 43

110.00 23 22 55

LOt. t73.78 VL 3|,24t GAL

LOP 17.09 VP 22.832 GAP

GP "24.12 2kL 140.17 ZAP

EARTH TO MARS

tTS,|? ECC ,19331 INC 2.7084 Vl |8,958

184.T5 RCA 143.81 APO 212.75 V2 26.001

199,87 ZAC ??°42 ETC 269.84 LVI 18.51

3.751 DPA -49.19 RAP 290.00 ECC 1.3398

PO CeT TZM INJ 2 LAT |NJ 2 LONG

2242.3 -25°43 63,52

2151.3 -22.66 ??,70

2015,3 -20,10 68.34

18|6.6 -18.22 54,39

1583.5 -17.52 35,98

1293,0 -18,22 15.76

1062.1 -20.tO 35?.26

DIFFERENT IAL CCRN[CTION8

TDE 1.O011 TRA 1.9350 TC3-J.g3tl 8AU .5888

ROE 1.0758 RRA 2.1932 RCS -.9469 FAU .14898

FOE 5.1017 FRA13,4306 FC3-6.2980 BSP 7467

60E !.4692 BRA 2.9248 6C3 2.1508 PeP 2933

MID-COURSE EXECUTION ACCURACY _21T OETERNIHATIOH ACCURACY

8GT 3008,9 5GR 3384.3 6G3 1619.5 8T 66.8 eR 83.Z 65 132,0

RRT ,9510 RRF *1982 RTF ,_a47 CRT ,8965 CR8 ".9941 C8I °,llY_

8_B 4515.S R23 ott4? R13 ,8868 LeA IT0.2 MSA 11,1 8SA .9

801 4458.6 802 ?02,0 THA 48.36 ELI 107.6 EL2 2,g ALF 50,43

?LIGHT TIME 244,00 ARRIVAL DATE NOV 14 19?1

OISTANCE 590,004

o3,|S kZL 8T.31 _¢A Z03.35 |HA

3,35 AZP 92,29 TAL 3_2,38 TMP

GT,33 ITS tT?,6E ZAE 128.00 [T[

EARTH TO MAR8

178,28 E¢C .IR382 IN¢ 2.4915 Vl 28.8)5

IR5,78 RCA 143,74 APO 2t2,77 V2 _5,8?2

197,88 ZAC ?8.54 ET¢ 28R.83 LVI 15o91

OLA 3.84 RAL 320.R8 RAO 8643.0 VEL 11.853 PTH 8.87 VHP 3,715 DPA -48.19 NAP 286.61 ECC 1.3370

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

3211,98 -39,01 104,40 185.42 119,78 1? 53 22 2212.D -24.05 81.96

3118,86 -33,?6 89,11 188.86 113.46 18 2? 30 2117.0 -21.33 ?5.?7

2975.98 -29,11 89.T8 190.?8 108,70 19 13 8 1878.0 -18.82 88.01

2T74o36 "25,?8 T8,64 191.94 105.60 20 14 6 IT74,4 "16.98 51.70

251T,09 "24.58 5?,09 192.31 104,49 21 29 32 1517,! -16.28 33.12

2248°83 -25.?9 37,0! 191,94 105.60 22 48 12 1248.8 -16.96 13.07

2022,?T -28,11 18,68 180.T8 108.T0 23 56 38 1022.8 -18,82 354,93

ORBZT OETERNINATION ACCURACY

8T 73.3 SR 79.9 88 132.2

CRT .98g5 CRS ".9g29 C3T -.989?

LeA 170.6 ?_SA 11,0 SSA 1.0

ELI 108,4 EL2 1.7 ALF 4?.44

RIO-COURSE EX£CUTIGN ACCURACY

8GT 3289.3 3DR 3214.2 803 1649.?

RRT ,9569 RRF *9855 RTF .9609

8GB 4584.? R23 ,1203 R13 .g886

8G1 4535.0 862 6T3.2 THA 44.48

9?



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUNCN 0ATE mAI tl ll?l FLltNT TIN[ 141.00 ARRIVAL DATE _)¥ II It_1

HELIC_EI?R|C ¢0N1¢ OIGTANCE G02,111 EARTH TO NAIl

IL 148.?S LAb .OO LQt. ST3,TG _. 3E.t4i GAL -S,90 AZL IT,TO HCA _04,Si 8NA 1_$.E$ ECC .19401 INC 2.Zt$3 VI II.IS3

IP ltl,4S LAP -,95 LOP tl,3O VP n,Sil GAP 3.|5 AZP i2.0t TAL 322,|4 TAP |GG.TO ICA 143,6T APO 212.83 V2 £S.142

tC 12l.OS8 f_. 16,$3 GP -23,D8 ZAL 241,1l ZAP 85.42 ET$ ITS.IS ZA[ |24,56 [TE 196.08 ZAC ?9.59 [TC 269,43 tvI IS.IR

PLANETOCEHTIIC CONIC

¢3 RD,3?I VHL 4,S34 OLA 2,_4 RAL 321,57 RAO 4643,0 VEL 11,848 PTH 6,86 VHP 3.G87 OPA -4?.El lAP 287.31 ECC t.3554

LNCH AZMTH LNCN TIN| L-I TINE INJ LAT INJ LONG IHJ RT ASC INJ AZMTH lHJ TINE PO CIT TIM INJ 2 LIT INJ E LONG

GO.DO 17 I 55 3tGS.OS *36,09 |02,49 |65,1? 121.O| 16 O 9 2165,0 -22,81 80.60

60,00 I? 44 1 3086.35 "32,91 96.66 168,S3 1|4.72 18 3S 27 2086.4 -20,12 74.08

TO.OQ 18 33 30 2640,83 -28.32 6?°35 160o?2 |og,g4 19 22 31 1940.8 017,63 63,96

80.00 19 39 tG 2734.6S -25.04 ?2.94 16t,94 106.82 20 24 5| I?34.9 -15.83 49,33

60.00 2Q 51 3T 247S.61 -23,6t 54,28 tG2,33 105,72 21 40 52 1475,6 -15.14 30.6!

1DO,D0 82 22 6 2209.32 "25.04 34,31 191,94 I06,G2 22 58 57 1209,3 -t5.83 10.70

110.00 23 32 56 1667.65 -28,32 t6.27 190.?2 i09.94 24 6 4 967.? -I?.61 312.80

OIFlrERENT|AL CCRRECT|Ot4S NIO-¢OUR$[ EX(CUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1,D419 TtA 2,1270 TC3-8,Q3e8 BAU ,lOTS 6GT 3SSO,O S_R 3069.5 IG3 1672.0 IT 78,0 GR ?l.8 6l 138.3

ROE 1.0334 IRA 2,0674 RC3 -,9025 ffAU ,lSOO2 RRT ,6611RRF ,994? RTF .9GS? CRT ,9996 CRG -,9914 CGT *,9917

_DE 5.1066 FR413.6217 FC3-6.3730 lIP 7610 8GB 4677,9 R23 ,1234 RI3 ,il?i LSA I71,3 N$A JG.I 8SA 1,1

CO( 1,4?36 IRA 2.9808 BC3 2.2296 FSP 2962 SGI 4633,1SG2 446.0 THA 40.85 ELl 109.5 E_2 1.1ALF 44,S7

LAUNCH DATE NAN IS 1971 FLIGHT TIME 248.DD ARRIVAL DATE NOV 18 197|

HELIOCENTRIC C_qlC DI8TANCE GOG,3S9 EARTH TO MAll

RL 248.76 LAL *OD

IP 61t,73 LAP *.98

IC tIS.3OE _ 15.83

PLAN_TOCENTR|C C_4|C

C3 Z0,343 VHL 4,510

LNCH AZHTH LNCH 7IH[

SO.GO 17 13 30

60.00 17 31 52

?0.00 18 42 44

80.00 19 49 4T

90.00 - 21 10 41

|DO,DO _8 32 3D

110.00 83 42 I1

LCL 173.76 VL 38,246 GAL -5,94 AZL 87.88 HCA 2D5, 77 GHA 176,25 [CC .|6446 INC 2.1116 Vl 69.953

LOP 19.$1 VP 22,563 GAP 2,94 AZP II.g| TAL 321.88 TAP IG7.65 RCA 143.59 APO 212.91 V2 83.911

r,P -82,10 ZAL 147.67 ZAP 63.52 [T8 17G,IS ZA[ 123,11 ET( 194,44 ZAC 60,57 [TC 269.23 LV! 14.59

OLA 1.16 RAL 382,14 flAO 6643,0 VEL 11,84T PTH 6,86 VHP 3,66? OPA -46.35 RAP 286.00 ECC 1.3148

L-[ TIRE INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME ted CST 7IN INJ 2 LIT |NJ Z LONG

3161.05 -37.23 100.83 185,06 122,98 16 6 12 2161.1 -21,69 79.41

3059.02 -32.11 95.08 168,50 115,?g 18 42 51 8059,0 -19.03 72.60

6909,40 "27o58 81,21 120.77 l|l.0O 19 31 14 |909.4 "16.56 62,16

2699.44 "24,32 ?O,§S 192.04 107,68 20 34 4? 1699.4 -24.7? 47.83

2436,41 -23.11 31.78 192,46 1_6,77 21 51 19 1438.4 *14.09 28,38

2173,91 -_4.32 32.93 II2,O4 107.88 23 8 53 1173.9 -14.?? 1.el

1956.21 -27.58 14,13 190.77 111,00 24 14 4? 956.2 -16.S0 331.07

DIFFER[HTIAL CCRRECTION8

YD[ !.DIT8 TRA 2.3187 TC3-2,1425 BAU .627l

IDE .9998 IRA 1,9864 RC3 -,85?1 FAU ,ISO4O

_DE 3,1012 FIA13,7634 FC3-e.4OD6 D8P ??lG

6DE |°4641 BRA 3,D334 BC3 2,3D75 PiP 3Dll

NID'COQRSE EXECUTI_ ACCURACY _ItB1T DETERMINATION ACCURACY

8GT 3769,3 SGR _926.7 SG3 1686.8 ST 82.6 IR ?3.9 6l 132,1

RRT ,6640 RRF ,gt38 RTP ,9694 CRT .g994 CRI -.9898 CIT -.9932

8GB 4789,8 R23 .1251 R13 ,9866 L8A 172.1 N3A 10.9 81A 1.1

SGl 4742,3 3G2 621o4 THA 37,43 ILl IIO,I ILl 1.0 ALF 41.83

LAUNCH DATE MAR IS 1071 FLI;HT TIN[ tSO.O0

HELIOCENTRIC CONIC

RL 140.?G LAL *00

RP 218.01 LAP -.66

RC 127,56G GL 14,02

PLANETO¢[NTRIC CONIC

C3 20,361VHL 4.912

LNCH AZNTN LNCH T|NE

IO.O0 - IT IS 31

tO,G0 17 39 10

?O.O0 16 St 19

IO,OO 18 39 3l

IO,DO 21 _0 55

100.00 22 4_ 23

IID.O0 23 tO 45

ARRIVAL OAT( NOV EO 1971

EARTH TO MARS

!70.26 ECC .194g? [NC t.9S3T V!

168,38 RCA 143.51 APO 213.02 Vt

192,94 ZAC 81,49 ETC 269.03 LVl

OI8TAHC[ 610.SlG

LOL 1T3.76 VL 52.f47 GAL -G.O0 AZL 68.DS HCA 206.97 8NA El.iS3

LOP 20,72 VP 22,528 GAP 2,73 AZP g1.74 TAL 321,11 TAP 23,880

GP "21,19 ZAL 141,32 2AP 6|,64 ETI |73,5| ZAE |2|,,60 ETE 14.04

OLA ,07 flAL 382,19 RAO GI43,0 VEL 11,84G PTH 6,6G VHP 3.153 D_A -43.31 RAP 284.93 ECC 1.3351

L-! TIME INJ LAT INJ LONG INJ RT A3¢ INJ AZMTH |NJ TIRE PO CGT T|H INJ 2 LAT |NJ 2 LONG

3190,66 -34,49 92,34 Ill.D? 123,00 18 ll 59 2139.? -20.49 ?4.3?

3034.58 031,36 93.43 180.30 116,T1 tl 49 44 2034,l -18.04 71._9

2811,20 -tI,8? 13.32 160.91 111.92 |g 31 20 1881.2 -15,60 60.55

lilT,l| *63.44 60.44 t12.23 |Ol.?P 20 43 99 1$07.6 013,0! 46.37

Z404,gl *|2,43 49.56 192,66 IOT.ig 22 1 O t4O$.0 -13.13 21,4Q

2142,09 0_3,64 29,61 192,23 t08,Tg 23 18 S 114_.1 -|3.81 t,73

1968,02 °24.87 12,24 liD.I| I|l,t2 24 22 93 928.0 -|l.60 349,47

DIFFERENTIAL CORRECTION1

?DE _.!41i TRA t.9102 TC3-2,2407 IAU ,6467

I0[ .9611 RRA 1.|904 RC3 -.8t17 FAU .llo|s

rOE S.0893 FRA13.|SSt FCloG,$8$4 lip 719?

IO2 t,$Q21 IRA 3.1424 6C3 2.3832 FGP 3042

HID'COQI$[ EXECUTION ACCURACY OR|IT OET$1NINATIOH ACCURACY

6IT 404I,Y IGR 2714.$ SG3 1694.4 IT 07._ IR 71,3 81 151,6

RRT ,|ill $RF .llZT ITF ,_,24 CRY ,Otis CRS -,RIle (11 -,P_44

3GB 4117,6 I23 ,2|46 R|3 ,9861 LSA 173.0 N_A 11.0 $1A 1.2

IG| 4861,4 6Gt 590,4 THA 34.30 ELL ||2.e EL2 3.0 ALF 39.23

LAUNCN DATE NkR 13 |971 FLIGHT Tit, q[ 232.00

NILIO¢[NTRI¢ CON|C DIITANCE 614,?lI

tL 140.T6 LAL *OO L_. IT3,?I VL 32,246 $AL "6,OS AZL 00,20 HCA tO0.1! INA

IP 2||.tl LAP -,85 LOP 21.62 VP 22,493 GAP |,32 AZP 61.56 TAL 321,33 TAP

IC 126,150 6L 12oll GP "20°32 ZAL |4G.D2 ZAP 713,78 ET| |74,14 ZAE 120.OI [TE

PLANET(XENTRI¢ CONIC

¢3 20,423 VNL 4,$19 DLA "lit RAL 323,22 RAO G643,0 VIL 11,630 PTH 6,67 VHP

LNCN AINTN LNCN TIME L-] TIN| INJ LAT INJ LONG INJ RT AGC INJ AZMTH INJ TIME

30.00 17 23 _3 3120.59 "IS,T3 96.12 165,17 1_3,?g 18 I? 26

60.00 1i 5 51 3012.71 -30,?0 91.IT 166.74 117.$1 18 $6 11

TD.OQ 16 St 18 2858,t9 -26,22 81.64 161,12 112,71 16 4G 54

60.00 20 I $4 8138.98 -22.99 66.56 162.30 106,$9 20 52 $3

$0.00 81 $0 $I 2374,11 -21.T9 4?,59 162.94 108.48 22 10 I

100.00 12 $1 Zi 2113.45 -22.99 8?,g2 162.50 106.$9 23 26 $g

110,00 0 2 40 tg02.71 -26.22 10.56 191,12 112,71 0 34 23

O|FFERENT|AL coqREcT|ONI NID'COQR$E EXECUTION ACCURACY

TD[ 1.2004 TRA 2.?0|E TC3-8.3339 BAU .6?09 SIT 4300.G GGR 2664,S GG_ !198.3

tDE .9403 RRA l.?glo RC3 -,7671 FAU .14672 RRT ,6674 RRF *g614 RTF .1748

FDE $.0674 FRAI3.ID49 FC3-6,3458 BIP 8234 GG8 5039,3 R23 .1223 R13 .6886

60[ 1.$246 BRA 3.2449 BC3 2.4569 FGP 3052 $G1 502G,2 $G2 37T,4 THA 31.40

ARR|VAL OAT( NOV 22 1171

EARTN TO N_ql

ITI.t! [¢¢ .|tS$3 INC 1.1040 v! t$.$33

169.311CA 143,42 APO 213.15 vZ 28.848

|t|.$$ ZAC $2.)6 £TC 268.17 LVl |3.$2

3.14G OPA -44.?0 RAP 253.85 [CC 1o3361

PO ¢lT TIN INJ 2 LAT INJ 8 LONG

2120.6 -16.7g ??.46

2012.7 -I?.15 ?_.13

|885.9 -14.71 5g.15

1136.0 -12.$2 45.?0

1374,8 -|2.25 24.62

|1|3.4 -12.$2 5.07

g02.? -14.71 $46.08

¢_IIT OE7ERNINAT[ON ACCURACY

6T gl.t $1 68.7 11 131.2

CRT .6972 Ctl -.glsg CST **9934

L$A !73.9 N$A !!.2 lEA t,2

ELI |14.7 EL2 4.2 AL_ 31.78

98



JPL TM 33-1OO EARTH--MARS'TRAJECTORIES (VOL. 4, 1971)

LAUNr_.M 0ATE MAll 15 |678

HELIOCENTRIC CCNIC

RL 148.?i LAL .00

RP Eli. S? LAP -.RE

RC 18E.159 6L 11.8T

PLANETOCENTRZC CONIC

C3 E0,53! VHL 4.S)!

LNCM AZNTH LNCN T1NE

80.OO 1• 30 41)

60.00 18 tE RI

• O.DO Ig S 48

80.00 20 17 I

gO.DO 21 31) 113

100.00 22 58 56

110.00 O 10 ?

PLISHT TIME 854,00 AHIVAL DATE NOV 24 IR?1

LOL tYl,?O VL $t.ESO 6AL

LOP |3,18 VP 88.491) GAP Z.It AZP 91,45 TAL 381,05 TAP l?0.AE RCA 143.33

GP -19.30 ZAL 149.40 ZAP T?.94 ETa 1T4.48 ZAE 118.49 [TE 1130.3S ZAC 83.18

OLA -1.R4 RAL 383,74 NAB 6643.1 V[L 18,855 PTH 0.87 VHP 3.649 OPA -41.93

L-! TIH[ INJ LAT INJ LONG INJ RT A3C INJ AZHTH INJ TIME PO COT TIN

3103.60 -35.D6 9?,02 IOS.lS 184.4• 18 E2 33 8103.6

8893.14 -30.07 I)0.89 188.97 1113.80 19 2 14 1993.1

2833.15 -25.131 60.IS 181.41 113.41 11) 53 58 1833.2

EEI3.tT -E2.40 64.87 102.82 110.28 81 0 34 1813.2

634T.64 -61.20 48.I38 193.86 tog. IT 88 18 213 1347.6

Z067.64 -28.40 213.24 192.82 110.213 23 34 40 1087.6

1878.gT -65.61 I).OT 191.41 113.41 0 41 E? 880.0

DISTANCE 610.R05 EARTH TO MAR8

-e.tl AZL 88.33 HCA 200.30 iHA 178.31 [CO .tOil! INC t.tI60 Vi Et.18}

APO 213.20 VE ES*8tS

(TC 268.?! LV! 13.04

RAP E82.88 £CC 3.33?8

INJ 8 LAY INJ 2 LONG

"18.88 ?6.48

-16.34 89.10

"13.91 37.86

-12.11 42.21

-11.44 23.04

-12.11 3.58

-13.91 346.78

OIFF[RENTZAL CCRRECTIq_q6

TOE 1.2843 TRA E.8823 TC3-2.4203 BAU .6933

RD[ *91513 RRA 1.7106 RE3 -.7230 FAU .141340

FOE 9.0445 FRAIl. SIT4 FC3-6.2613 NP 8SO?

ODE 1.5531 BRA 3.31301 BE3 2.5260 Flip 3050

LAUN(TI DATE MAR 18 1971

HELIOCENTRIC C(_IIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATZON ACCURACY

SOT 4851.5 I)GR 254D.1 883 16130.? 3T 913.5 SR 66.4 136 130.8

RRT .i)680 RRF .gl)9g RTF .976? CRT .g954 CR3 -.9837 CST *.9982

SG8 3212.3 R23 .1189 R13 °9835 L6A 175.0 HI)A 11.4 SSA 1.E

881 81132.2 382 559.9 THA 28.73 EL/ ll?.O EL2 5.3 ALF 34.48

FLIGHT TIME 2513.00 ARRIVAL DATE NOV 213 ig?t

DII)TANCE 623.086 EARTH TO MAR3

RL 148.76 LAL .00

RP 212.86 LAP -.78

RC 134.4•5 GL 10.91

PLANET_EHTRIC CONIC

C3 60.6•5 VHL 4.94?

LNCH AZNTH LNCH TIRE

SO.DO 1• 35 83

60.00 16 18 20

?O.O0 19 13 44

80.00 EO 24 84

90.00 21 47 38

100.00 23 • 413

leO.DO O 17 0

L_. 173.76 VL 36.252 GAL

LCP 24.32 VP 22.424 GAP

GP -18.72 ZAL 150.D0 ZAP

"6.17 AZL 88.413 HCA 2|0.57 liMA 178.33 ECC .19688 INC 1.5382 Vl 69.1393

2.11 AZP gl.32 TAL 320.75 TAP 171.32 RCA 143.23 APO 213.46 V9 ES.?OE

1_5.14 ET3 173.95 ZAE 116.92 ETE 11313.23 ZAC 83.913 ETC 868.53 LVI IE.58

DLA -2.613 RAL 324.24 RAD 6643,1 VEL 11.861 PTH 6.88 VHP 3.034 DPA -A3.20 RAP 281.94 [CC 1,3403

L-! TIM1[ INJ LAT INJ LONG IRJ RT ARC INJ AZHTH INJ TIME PO CIT TIN INJ 2 LAT 1NJ E LONG

3088.413 -34.50 I)6.DS 165.69 125.06 18 27 63 20813.5 -113.28 T8.I34

6975.64 -29.31 69.55 1013.27 118.80 Ig T 56 1975.6 -15.62 88.1R

881E.?E "ES.O3 78,83 181.75 114.01 20 03T 8812.? -13.18 Be.?3

2569.60 -21.64 63.37 193.80 110.i38 81 8 4 tsl) g.g -11.38 4U.OT

8363.10 -20.64 44.23 183.68 109.77 22 26 18 1323.1 -IQ.?O 61.61

2064.3? -61.84 E4.Y4 193.20 110.88 83 42 lO 1064.4 "11.38 E.E4

1859.54 -25.05 ?;?3 181.75 114.02 0 48 8 859.3 "13.113 345.64

DIFFERENTIAL CCRRECTION8

TD[ 1.308• TRA 3.0820 TC3-2.S0213 BAU .T168

RDE .093? RRA 1.86813 RE3 o.6801FAU .346136

FOE 5.01113 FRAt3.BgOT FC3-6.1836 01)P 6766

60E 1.884? BRA 3.4846 BE3 2.5934 Flip 3050

LAUNCH DATE MAR 18 1971

HELIOCENTRIC CONIC

ML t48.76 LAL .DO

RP E13.1E LAP ".?3

RC 138.814 GL lO.OE

PLANETOCENYRIC CONIC

C3 20.883 VHL 4,887

LNCH AZHTN LNCH TIH[

SO.DO 17 40 43"

SO.DO ' 10 23 99

70.00 lg ED 18

80.00 20 38 18

90.00 61 S3 2R

100.00 23 1S 80

110.00 O 93 40

MID-COUR8[ EXECUTION ACCURACY

OGT 4Yl)T.3 9DR 2420.1SG3 1680.3

RRT .8680 RRF .98132 RTF .i3783

SOB 53T3.8 R23 .1t46 R13 .91353

$81 5345.5 3G2 545.2 THA E6.32

FLIGHT TIME 658.00

018TANC£ 627.625

LOL 173.?8 VL 32,683 GAL -6._3 AZL 88.58 HCA 8|1.77 8HA

LOP E3.SE YP 26.389 GAP 1.13t AZP 91.8i TAL 380.44 TAP

GP -l?,B9 ZAL 150.49 ZAP 74.37 [TO 173.58 ZAE I|S,38 ETE

OLA -3.46 RAL 364. ?3 RAO 6R43,8 VEL |t.868 PTH 0.80 VHP

L-I TIM£ INJ LAT INJ LON6 INJ RT ASC INJ AZNTH ]NJ TIME

3075.06 "33.97 8S.21 |03.80 128.57 18 31 S8

2960,D1 -813,99 68,55 58g.61 119,38 18 13 18

6784.39 -Z4,54 77.60 192.14 114.54 20 6 52

2588.93 -21.32 68.03 183.62 111.41 21 15 ?

830D.R4 "20.12 48.81 194.11 |10.30 22 33 43

2043.40 -81.38 83.39 183,68 !11,41 83 49 14

1841.20 -24.34 6.37 192.14 1|4.54 0 34 81

DIFFERENT IAL CCRRECTION8

TOE 1.3941 TRA 3.EY09 TC3-2.3789 BAU

90E .8741RRA 1.34S3

FOE 4.97|1 'RAt3.833,

00E S.etOI IRA 3.9179

LAUMCH DATE NAt 15 I'?l

HELIOCENTRIC CONIC

EL 149.?8 LAL .00

RP R13.4, LAP ".Tt

RC 1313.171 r.L 0.13

PLANETOCENTRIC CONIC

¢3 R1.064 VHL 4,Sl)O

LNCH AZNTH LNCH TIME

SO.GO tT 43 16

60.00 18 29 18

TO.DO 19 EE 29

80.00 20 39 18

gO.D0 26 E 40

ROD.DO 63 22 8

810,00 0 29 51

ORBIT DETERMINATION ACCURACY

I)T 101.1 8H S4,R 69 1E9.?

CRT .9938 CRI) -.981R CIT ".91)68

LI)A 176.1 HI)A 11.6 I)I)A 1.E

ELI 119.5 EL2 6.3 ALF 32.34

ARRIVAL DATE NOV E8 1971

EARTH TO MARS

178.39 [CC .11)763 INC !;411)3 Vl 89.933

I?E,21 RCA 143.13 APO R13.64 VE 63.?49

186.82 ZAC 84.68 ETC R68.41 LVl 1E.IS

3.664 OPA "42.51 RAP 691.01) ECC t.3436

P_CIT TIM |NJ 2 LAT INJ E LONG

8079.1 -17.61 ?8.32

11360.9 -14.136 67,38

1794.4 -12.58 SS.?2

1368.9 "lO-Tt 313.6T

1300,9 "10.0) 80.33

1043.4 -10o71 !.04

841,2 "!2.3_ )44.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.7408 SGT S038.2 3GR 2305.7 3G3 186S.$ ST IO5.S 8R I_.i 88 1R0.8

Re3 -,9390 FAU ,14813 RRT ,9874 RRF ,0088 RTF ._,99 CRY .9906 CR8 -.8785 CJt -,DR?_

YC3-6.0850 DiP 8084 SGB 5540,8 R23 ,1088 Rt3 .8853 LIA 177.$ NSA II,} 88A 1,3

IC3 8.63TO FOP 303| 8GI 5StS.I 358 533.4 TNA 84.18 [Lt 182.8 EL8 7.3 AL_ 30.31

FLIGNT TIME 880.00 ARRIVAL OAT( NOV 30 IRTI

DISTANCE 631.380 EARTH TO MARS

LOL IT3.TI VL 38;||8 6AL °6.30 AZL 88.88 HCA 8|2,88 8HA |?8.44 [CC .19844 INC 1.3014 vt 29,833

LOP 86.?1 VP 28,3|4 SAP I.?1AZP 91,10 TAL 3ZO.IZ TAP 173,00 RCA 143,03 APO 213.84 V_ 23.?14

6P -|?.21) ZAL 130,93 ZAP T_.63 ET8 1?3,14 ZAE 113,?g ETE 187.)0 ZA¢ 85,33 [TC 255.88 LW _1.•3

DIFFERENTIAL CCRRECTION9

TOE 1.4900 TRA 3.4589 TC3-E,6520 OAU ,?65?

HDE .8584 RRA 1.461'9 RC3 -.5999 FAU .14307

FDE 4.9302 FRA13.?436 FC3-$.88D3 0138 9384

BDE 1.6888 6RA 3.7588 6C3 2.7190 Flip 3008

DLA -4.18 RAL 328.81 RAD 6343.3 VEL 18.877 PTH S,80 VHP 3.$?g SPA *AI.84 RAP 280.38 ECC 1.3467

L-! TZNE INJ LAT INJ LONG INJ RT ABC INJ AZNTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

3063.1T -33.30 94.4? 166,26 126,01 18 36 18 8063.8 -1?.04 ?4.¥?

8846,01) -28,38 8?,6? 11)0.01 119.7? lg t8 24 1846.1 -14.38 66.67

2???.94 -E4.Q? 76.61 192.$8 114.89 20 16 46 1777.9 -15.99 54.01

E530.04 -E0.85 60.82 194.08 811.87 21 88 46 1550.0 -10,10 38.60

2680.98 -t0.6| 41.54 194.$8 110.T6 22 40 41 1880.9 -g.42 18.18

6084.51 -88.83 22.18 194.08 111.8T 83 55 $2 1024.3 -10.10 359.g?

1964.76 -24.07 5.$3 192.58 114.9g I 0 16 824.8 -11.92 343.•3

ORBIT DETERMINATION ACCURACY

ST 109.9 3R 60.183 127.?

CRT .98?6 CRS -.g?5s CIT -.9978

LOA 178.5 MOA 19.2 6SA 1.3

ELI 125.0 EL2 8.3 ALF 28.52

MIO-COURIE EXECUTION ACCURACY

6ST $2?3.8 3DR 211)6,0 $83 1646.1

RRT .9663 RRF .9839 RTF .13806

SGO 5712.2 R23 .1041 R13 .9832

$G1 5688.1 682 324,1 THA 22.12

gg



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCM DATE "MAR 15 1t71

flELIOCEMTRIC CQNI¢

RL 148,71 LAL ,DO

RP 216.77 LAP ",SS

RC 141,94S GL 8oAO

PLANETQCENTRtC CONIC

C3 Et.304 VNL 4.616

LNCH AZHTH LNCH TINS

S0,00 17 49 35

60.00 18 $4 10

TO.DO 19 36 18

80.00 _O 45 SO

90.00 22 9 33

lOD,00 23 28 41

110.00 0 31 40

FLIGHT TIME EI|,O0 ARRIVAL OATE DEC I tiT1

L¢_. 173.?i YL 31.81! GAL

LOP EY,9O VP 29.319 GAP

GP -16,63 2AL 151,38 ZAP

OISTkMCE 13S,SS3 EARTH TO MARS

-i,37 AZL 66,20 MCA 9|4,|A SMk 176.49 ECC ,19951 INC 1,2040 Vl 2R.9S3

1,50 AZP 91,00 TAL 319,80 TAR 1T3,94 RCA 142,92 APO 214,06 ¥2 25,GS0

?0.96 ETS 179,80 ZAE 119,23 ETE 186,4? ZAE 86.04 £TC 268.16 LVI 11.33

OLA -4,84 RAL 321.69 RAO 2643,4 VEL 11,867 PTH 6,90 VHP 3.69? DPA -41,2! RAP 279,62 ECC I.)|OS

L-I TIME ]NJ LAY I NJ LONG INJ RT A8¢ INJ AZMTM INJ TIME PO CaT 71N INJ 2 LAT IMJ 2 LONG

3059,69 -33.07 13.89 186.65 196.38 18 40 28 2052.? -16.51 74.29

2933.71 -98.10 el,S9 190.44 190,1T 19 23 13 1933,? -13,86 66.04

2763.63 -83.$4 75.68 193,05 115.40 20 18 91 1763.2 -11,39 54.01

6333.05 -90.41 SO.?S 194,59 112.27 21 26 3 1533.0 -9,56 37,64

2262,93 -19.21 40,40 195,10 111.16 29 4? 15 1262.9 -6.86 18,1S

2007.52 -20,41 91.12 194.59 112,27 24 2 9 1007,5 -9.SG 359.01

1010.05 -23,64 4.60 193.05 115.40 I 5 SO 810.0 -1/.39 342.83

DIFPERENTIAL CORRECTION8

TOE 1.477l TRA 3.0411 TC3-9.7t69 IAU ,7901

ROE ,8410 RRA 1.3945 RE3 -.5615 FAU ,140§0

FOE 4.8843 FRAIl. D33? FC3-§.7096 98P 9706

6DE 1.7003 BRA 3.9037 BCS 2,7743 RSP 2975

LAUNCH OAT( NAR 15 1971

NELIOCENTR|¢ COliC

RL 148.76 LAL .DO

RP 214.08 LAP -.64

RE 143.936 GL ?.6T

PLAN[TOCENTR|C COlZC

C3 21.5r2 VHL 4.645

LNCH AZMTH LNCH TZME

50,00 17 53 42

60.00 18 39 S

?0,00 19 3? 48

80.00 20 52 1

90.00 22 16 2

/00.00 26 34 53

110,00 D 41 11

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCt_WACY

3GT 55D3,4 8GR 2092.1 SG3 1623,4 8T 114.3 DR 58.3 S$ 126.5

RRT .9646 RRF .9812 RTF ,9815 CRT ,9844 CRS -,9723 CIT *.9981

SGB 368?.6 R93 .0985 R13 .gs52 LSA 179.8 MSA 12.5 SSA 1,3

SGI 5864.8 8;2 317.4 THA 20.30 EL1 128.9 EL2 9.2 ALF 2R.82

fLIGHT TIP_' 264.00 ARRIVAL DATE DEC 4 19T1

DISTANCE 639o712 EARTH TO MARS

LOL 1?3.76 VL 32.263 GAL -6.44 AZL 86.89 HCA 213.33 SMA 179.56 [CC .20023 INC 1.1076 Vl 29°953

LOP 29.08 VP 22.284 GAP 1.30 AZP 90.90 TAL 319,46 TAP 174,79 RCA 142.80 APO 214.30 V2 25°645

GP -16,01 ZAL 151,80 ZAP 69,32 ETS 172.49 2AS 110,T0 ETE 185,72 ZAC 66.66 [TC 262,03 LVI 10.94

OLA -5.45 RAL 326. t3 RAO 6643.5 VEL 11.896 PTH G.91 VHF 3.720 DPA -40.60 RAP 278.99 ECC 1.3550

L-I TIME INJ LAT INJ LONG ]NJ RT ASC IHJ AZMTH INJ TIME PC) CST TIM ZNJ 2 LAT INJ 2 LONG

3043.50 -36.70 93.26 187.06 196,?! 10 44 25 2043.5 -16.09 ?3.87

2922.T6 -27.72 86,21 190.91 120.51 19 2? 48 1922.8 "13.40 65.48

2750,10 -23,96 74,86 193,55 115.74 20 23 39 1750.1 "10.91 53.30

2517.79 "20.02 36.79 lg§.11 112,63 21 33 59 1517.8 "9.06 36,T6

2241,71 -IS.$1 39,38 195.64 111.52 29 53 28 1246.7 -8.36 17.22

/992.27 -20.02 _0.16 195.11 112.63 24 8 5 992.3 -9,06 358.14

1796.92 -23.26 3.77 193.55 115.T4 I 11 8 796.9 "10.91 342.22

DlPFERENTIAL CCRRECTIONS

TOE 1,5359 TRA 3.8321 TC3-2.T781 IAU .8154

ROE .8275 RRA 1.3241 RC3 -.5253 FAU .13762

FOE 4.8353 FRA13.4994 FC3-5,5611 3SP 10021

BOE 1,7446 SRA 4.0544 BE3 2.8273 PEP 2936

LAUNCH DATE MAR 15 1971

MID-COURSE EXECUTION ACCURACY _RB1T DETERMINATION ACCURACY

SGT 372?.1SGR 1993.2 SG3 1597,4 ST !16.6 SR 56.7 SS 123.3

RRT .9624 RRF .9782 RTF .9822 CRT .gso8 CRS ".9689 CST -,9984

SGB 6064.0 R23 .0930 R13 .9853 LSA 181.1 MSA 12.9 IDA 1,3

$G1 $042,3 SG9 513.3 THA 18.66 ELI 131,1 EL2 ID.0 ALP 25.2?

FLIGHT TIE 266.00 ARRIVAL DATE DEC 8 12?1

HELIOCENTRIC CONIC

RL 148.76 LAL .00

RP 214.39 LAP -.SO

R¢ 141,344 Gk S.9I

PLAN(TOCENTR[C CONIC

C3 21.868 VNL 4.8?8

LNCH AZHTN LNCH TIHE

50.00 17 57 SS

60,00 IS 43 3?

70*00 12 43 1

SO.DO 20 97 32

90.00 62 2_ 9

tOO.00 23 40 43

liD.D0 O 44 24

L_ 173,?D VL $9.2e9 GAL

LOP 30.24 VP 22,249 GAP

GP "15.49 ZAL 132.19 2AP

OISTANC[ 643.898 EARTH TO MARl

-6,52 AZL $8,98 HCA 916°51 8HA ITS,DI ICE .20120 INC 1.0162 Vl 29.953

l,lO A2P 90,69 TAL 319.12 TAP 175°$3 RCA 142.68 APO 214,S5 V2 25.S09

67.72 ETS 179.21 ZAE 109,10 ET2 IS3,04 2AC 87.24 [TC 26T,gs LVI 10.56

OLA -S.O2 RAL 326,S1 RAD $643.7 VEL 11.911 PTH 6.92 VHP 3.745 DPA -40.03 RAP 2T8.42 (CC 1.3592

L-] TIME 1NJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIME PO CET TIN INJ 2 LAT INJ 2 LONG

3065.49 -32.37 99.78 IS7.54 196.99 13 48 12 2035.5 -15.70 T3.SO

2913.12 -27,39 IS.S| 191.40 190.80 19 32 10 19t3,1 -12.99 S4.99

2766.43 -29,91 74.13 194.00 ||S.O3 20 28 40 1T_8.4 -19.48 32.6?

9504,14 -|9,SS ST,14 195,l? 112.94 _l 39 36 1504,1 -$.SI 31.01

2232.16 *18.44 38.47 _ 129.20 111.83 22 S9 22 1232.9 -7.91 /6.39

1978.S1 -19.SS 19.30 195.17 112.94 24 13 42 976.S -8.$1 3S?.3R

1TS3._3 -22.91 3.04 194,DS 116.05 ! 16 9 785.3 -10.48 341.38

DIFPERENTIAL CCRRECTION8

TOE l,_9SD TRA 4.0174 TC3-9.833R |AU .lADe

ROE .|116 RRA 1.2570 RC3 ".490_ FAU .1348S

POE 4,7023 FRAI3.34TR FC3-5.3390 |lP 10343

|DE 1,7913 SRA 4,2093 BE3 9.A?SI FSP 2893

MID-COURSE EXECUTION ACCURACY ORBIT D£TERMIMATION ACCURACY

8GT 5944,9 SGR 1892,5 SG3 1565,$ IT t22.2 3R 55,1 AO 124.0

RRT .iSiS RRF *074? RTF ,_a27 CRT ,liDS CRI 0,$652 Ell -.lOll

3GB S941,D R23 ,DO?? RID ,90S3 LSA 182.5 MIA 13,3 $8A 1,3

3Gt S220.D SG2 5|1.9 TflA 17.11 [LI 134.2 EL2 1D,8 ALP 23.84

LAUMCN DATE MAR 1l 1971 FLIGHT TIM_ 2EI.O0 ARRIVAL OAT( DEC 4 lOTS

HELIOCENTRIC CONIC

RL 148.?6 LAL ,QD

RP |14.TE LAP "*ST

RC 148.?T0 &L S,34

PLANETOCENTRIC EONIC

C3 22.106 VHL 4.711

LNCH A2HTH LHCH TIME

SD.OD 18 1 20

60,00 II 47 55

TO,DO 18 47 58

80.00 21 3 24

80.00 22 ET 37

100.00 63 40 16

110.00 0 51 20

DISTANCE 943,019 EARTH TO MARS

LOL tTI.TI VL 12.2T4 GAL -6.60 AZL 09.07 HCA |17,|S IMA l?l,l| £CC .20923 INC .9299 VI 29,013

LOP 31.44 UP 92.214 GAP .90 A2P 90,74 TAL 318.?T TAP I?S,4S RCA 149,56 APO 214,02 V2 25.S73

GP -14.85 2AL IS2,$? ZAP SS. IS [?S 171,9T ZA[ tOT,S9 [T[ IS4,49 ZAC B?.80 ETC 267,86 LVI ID,20

OLA -S,34 RAL 397.0| RAO 6843,S VEL 11.924 PTH S,93 VHP 1,?74 DPA -39.46 RAP 2??,93

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM IMJ 2 LAT

3020.36 -32.09 9£.36 189.03 127,22 IS 51 46 2028.S -t5.36

tt04.St -97.09 $S.09 191,93 , 191.03 19 36 19 1904,7 -12.63

2726.11 -22.S0 73.49 194.63 119,31 20 33 26 1726,1 -I0.10

9491,96 -19.33 IT.IS 196,93 113.21 21 44 56 1492.0 -8.22

2_19.13 -IS.11 3?,66 196.79 112,10 23 4 $6 1219.1 -?,30

1966.43 -19.33 IS,53 196.96 113.21 24 19 2 966.4 -S.22

1?74.02 -22.60 2.40 194.63 1t6,31 I 20 35 774.g -10.10

OIPF'[RENTIAL CORRECTIONS

TDE 1.6548 TRA 4.2021 TC3-E.8840 8AU ,$663

RDE .8OLD NRA 1o1929 RC3 -.4668 FAU *13|31

FOE 4.T239 FRA13.1T82 FC3-5,1427 BIP 10663

ROE 1.8402 BRA 4.3681BC3 2.9202 PEP 2844

ECC 1.3662

IMJ 2 LONG

73,19

64.S?

32oll

36.32

15.65

356.60

341.03

OR61T OETERNINAT[ON ACCURACY

AT 126.9 SR $3.6 86 122.S

CRY ,9?2? CRS *.9612 CIT -.9989

LSA 183.S MSA 13.6 SSA 1.3

ELI 137.3 EL2 11,5 ALF 22.$2

N1D-COUR3E [_ECUY[ON ACCURACY

8ST 6156.4 SGR 1810.6 363 153?,8

RRT ,g362 RRF .9707 RTF .9832

SG8 D41?.1 R23 .0623 R13 .9813

861 6396.8 SG2 510,3 THA IS.$1

1DO



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 18 1ITS FLIGHT TIN[ 270.00 ARRIVAL DATE DEC SO 1971

MEL|OCEMTRIC C_ONIC

RL 148o?8 LAL oDD

RP 819004 LAP -,98

R¢ 191,Rlt SL 9,74

PLANETOC[NTRZC CONIC

C3 R8.538 YNL 4,747

LNCH AZNTN LNCH TIME

SO.DO 18 4 53

g0.00 18 RE O

?0.00 18 Sl 38

AO.O0 81 8 38

gO.DO 22 33 26

100.00 R3 51 38

110.OO 0 96 1

OIITANCE ISS.tIS EARTH TO NARD

LOt. IT3,74 VL AS,ITS GAL "8,48 AZL e9,|S HCA 818,8i 8NA |?R,TI ECC .20380 IN¢ ,848S V! 2I, DSS

LOP 38,81 VP 88,178 lAP ,TO AZP 90,88 YAL 318,41 TAP 17?,2S RCA 148,42 APO 8IS,IS VR AS.SIS

GP -14,32 ZAL 158,04 ZAP 64.85 [T8 171.75 Zh[ 108.88 [T[ 183,88 ZAC 88,33 ETC 287°79 LV! 9,84

DLA "?.02 RAL 327.S0 RAD 8643,9 VEL 11.938 PTH 8.94 VHP 3.806 DPA -38.98 RAP 877.49 EC¢ 1.3709

L-[ TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CAT TIN INJ 8 LAT INJ 2 LONG

3028.SS -31,68 92,01 188°58 127.42 t8 33 1G 8082.8 -13,07 78°92

888?°35 -86,84 84.65 198.47 t21,27 19 40 IT 1887.4 "|8,32 84.80

2?19.08 "28.33 78,98 185.21 116°54 80 37 58 1719.0 -9.TG $1.82

2481.14 "19,04 58.51 186,89 113.44 2| 49 58 t481.t -7.88 34.78

2207,53 -|T.81 36.94 197.39 11_.34 23 10 14 1207,5 -7.14 14.R9

1938,61 -19.04 17.87 188.85 113.44 24 24 4 935,8 -7.GG 354.09

I?85.84 "22.33 1.84 198.21 t16.$4 ! 25 27 ?65.8 -9.?6 340.54

DIFW[RENTIAL CCRRECTION8

TOE 1.7181 TRA 4,3gM TC3-2.g2gT DAD ,8920

MDE .?gg8 RRA 1.1319 RC3 -.4280 FAU ,12859

FOE 4.6673 FRA|2.9993 FC3-4,9400 BSP 10988

60[ 1,8916 BRA 4.5395 OC3 2.9608 FSP 2?93

HID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

3GT 8362.8 SGR 1727.2 S63 1805.4 ST 130.9 SR 52.3 SS 121.1

RRT ,952! RRF .9662 RTF ,9835 CRT .9682 CRS -.957! COT -.9990

OGB 6993,0 R23 .0774 R13 .9853 LOA 185.3 NOR 14.0 OgA 1.3

3Gl 6573.2 $62 511.2 THA 14.58 (L1 140.5 EL2 12.2 ALF 21.31

LAUNCH DATE MAR 15 lg?l FLIGHT TI_ 2?2gOD ARRIVAL DATE DEC |2 1971

HELIOCENTRIC CONIC

RL 146.76 LAL .DO

RP 215.37 LAP -.90

RC 133.669 GL 9.1?

FLANETOC[NTRIC C(_NIC

C3 28.907 VHL 4.786

LNCH AZNTH LNCH TIME

50.00 18 8 18

9O.OO 18 39 34

YO.OO 18 57 ?

8D.OD 21 13 3?

gO.DO 22 38 39

100.00 O O 25

110,00 I 0 29

DISTANCE 656.308

LCL 175.76 VL 32.284 ;AL -6.77 AZL 89.83 MCA 220,03 SMA

LOP 33,78 VP 22,144 GAP .30 AZP 90.59 7AL 318.04 TAP

6P -13.81 ZAL 153.30 ZAP 63.19 ETA 171.55 ZAE 104.77 ETE

EARTH TO MARS

178,84 ECC .80443 INC .TT13 Vt 2g.gs3

178.06 RCA 142.88 APO 215.40 V2 25,499

183.35 ZAC 88,83 ETC _67.72 LVI 9.49

DLA "?.47 RAL 387.93 RAD 6644.1 VEL 11.954 PTH 6.96 YMP 3,840 OPA -38.48 RAP 27?,18 [CC 1.3770

L-Z TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3017.67 -31.64 81.71 189.08 127.59 18 58 33 2017.7 -14.83 ?2.70

2891.06 -26.61 84.26 193.04 121,4G 19 44 5 t891.1 -12.05 63,88

2711.08 "22.08 72.44 195.81 116.TA 20 48 18 1T11.1 -9.4? At.tO

2471.59 -18,78 53.98 197.46 113,65 21 54 48 1471.6 -?,SS 34.t8

219?.24 -|?.54 36.30 _98102 _2"54 r 23 15 16 1197.2 "6.82 14.41

1946.06 "18.78 1?.28 197.46 113.65 D 32 SI 946.1 -7,93 355.35

1737.91 -22.08 1.35 185.8! |16,74 I 29 47 75?.9 -g,47 340.11

DIIrFERENTIAL CCNRECTION8

TOIl t,?Tl! TRA 4.5710 TC3-2.9701 BAD o9171|

ROE .?gG8 RRA 1,073T RC3 -°3R92 FAU ,12523

FOE 4._08t FRAS2.6079 FC3"4°?329 6GP 11311

ODE t.9493 DRA 4.6954 BC3 8,9968 FSP 2?39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 6563°0 8GR 1648,7 3G3 14?1.5 8T 134.8 8R 51.1 88 110.t

RR7 .9474 RRF .961t RTF ,9838 CRT .9633 CR8 -.9580 CRT -.g998

SG_ GTGG.9 R83 ,0720 R13 .9853 LGA 186.8 MGA 14,4 03A t,3

SGl 6747,A 362 513.4 THA 13,47 EL1 143.? EL2 12.0 ALF 80.20

LAUNCH DATE MAR 15 1971 FLIDHT TIH_ 274.00 ARRIVAL DATE DEC 14 1g71

HELIOCENTRIC CONIC

RL 148.78 LAL .GO

RP 215,7I LAP -.48

RC158.143 C,L 4.64

FLANETOCENTRIC CONIC

C3 23.303 VHL 4.887

LNCN AZNTH LNCN TIN[

SO.OO 18 11 33

80.00 18 59 37

TO.00 20 I 21

80.00 21 18 80

go.o0 22 43 35

tOO.O0 0 3 8

110.00 1 4 43

DISTANCE 660.444

LOL 173,71 VL 32.2g0 GAL -I.85 AZL 89.30 HCA 821,19 gMA

LOP 34,9S VP 22.109 6AP .30 AZP 90.53 TAL 317.66 TAP

GP -13°33 ZAL 153.65 ZAP 61,76 ETS 171.38 ZA( ID3.36 [TO

EARTH TO MARS

178.93 [CO .20561 INC .69T8 Vl 29.959

178.95 RCA 142.14 APO 819.?2 V2 25.461

188,99 ZAC 89.31 ETC 287,66 LVI 9.14

DLA -?.88 RAL 328.36 RAD G644.3 VEL 11.970 PTH 6.97 VHP 3.876 DPA -IT.go RAP 8T9.8! ECC 1.3835

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN IHJ 2 LAT INJ 2 LONG

3013,56 -3!,47 91.47 189.94 187.73 19 | 4? 2013,6 -14.03 72.51

298S.73 -28.42 83.94 193.63 121.61 19 4? 43 1885.7 -!1.83 63.22

2704,23 -2',8T 72,02 196.42 118,91 20 46 25 1704.2 -9.22 50.82

2443.22 "I_.SS 55.40 198.10 t|3.82 81 $9 23 1463.2 "?.27 33.72

21S8.10 -!T.SO 35.74 198o68 1!2.72 23 20 3 1!08.2 -6,53 13.90

1937.19 -10.55 t6.77 188.10 t!3.82 O 3? 26 937.7 -T,2T 333.08

1731,08 -2|.8T ,93 186.42 116.91 I 33 $4 751.0 -9,22 339.74

DIFFERENTIAL CCRRECTION8

TOE 1.841! TRA 4,?$4? TC3"3.0082 8AU .9437

ROE .78RR RRA 1.0192 RC3 ",3TIO FAU .12178

rOE 4.548! rRAtI,SOTS FC3-4.$238 |SP 11628

BDE 2.000G ERA 4.liES 9C3 3,OSSI FIP 2608

LAUNCH DATE MAR IS 18T1

HILICKENTRIC CONIC

RL !48.?G LAL ,00

RP 216.04 LAP ".42

R¢ 158.931GL 4,14

PLANETOCENTRIC CONIC

C3 23.TR2 VHL 4.671

LNCH AZHTM LNCH TIN[ L-I T|N[ INJ LAY

SO.GO 10 14 41 3010,8S -31.33

60,00 ti 3 10 2081.29 -26.2?

TO.DO 20 8 23 2680,37 -21.88

8O,OO 81 22 49 2493.93 "|8.35

90.DO 22 48 16 2180186 "1?,10

lOD.O0 0 8 3Y 1930,42 -18.33

ttD,OO t 6 43 tT43,sg -21.69

DIFFERENT IAL C_RECTION8

TDE 1,9053 TRA 4.9385

RDE .???4 RRA ,9653

FOE 4,4868 FRA12,4013

BD[ 2.0579 DRA 5.0320

MIDoCOQRSE EXECUTIO_ ACCURACY

SGT 6757.0 SGR 1574.9 313 1436.5

RRT .9419 RRF *_353 RTF ,_,39

368 $936.1 R23 .OGOT RI3 .H52

8614918.8 $6_ 5|6,7 THA 18,48

FLI6HT TIN[ 27G.OO

"OlSYANC[ 6_4,377

LOL 173,7G VL 32.893 GAL "6.99 AZL 89.37 MCA 222,3G SRA

LOP 36.1! VP 22.074 GAP .|0 AZP gO.4R TAL 317.28 TAP

6P -18.87 ZAL 153.98 ZAP 60.40 [T3 171.Z8 ZA[ lOt.g? ETE

DLA -8.88 RAL 388.78 RAD 6944,S ¥EL tl.988 PTH G.SG VMP

INJ LONg INJ RT ADC INJ AZMTH INJ TIME

9t.28 180.82 187.84 Ig 4 51

83,67 194.23 121.74 IR 51 !|

?1,69 187,05 !17.05 20 50 22

34.95 198,74 t13.97 22 3 45

35,28 |9g.38 i!2.88 23 24 36

IGo32 198.74 !13.97 O 4! 4?

.$8 1GT.OS tiT.03 t 37 SO

HID-COURSE EXECUTION ACCURACY

TC3-3,0378 8AU ,9698 36T 6945.6 $GR 13D5.8 663 1400,8

RC3 -.346? FAU ,1!$23 RRT ,8358 RRF ,9488 RTF .9840

FC3-4.3149 BGP 11947 8GB 7106.8 R23 *0649 RID .9851

OC3 3.0572 FSP 2625 881 ?08?.8 $62 520,8 THA 11.53

ORBIT D[TERHINAT!ON ACCuRAcY

ST t3a.8 SR 49.9 $8 118.t

CRT ,188§ CRS ".9483 CIl -,ills

LSA 188.3 NSA !4,? 88A 1.3

EL1 149,9 [_2 |3,4 ALF 19,19

AkRIVAL OATE OEC tA !97!

EARTH TO MAR6

|?g.08 ECC ,20684 INC .6291 Vl 29.953

179,63 RCA 141DO9 APO 816.09 V2 25.424

ISI,A? ZAC 88.76 ETC 26?.62 LVl 9,01

3.915 DPA -37.$3 RAP 878.SS ECC 1.$984

PO C3T TIH INJ 2 LAY INJ 2 LOng

2010.2 -14,4? ?2,36

1881.3 -!t.64 63,40

1898,4 -9.00 SO,St

1499.g "7.03 33.31

1!80.3 "6.28 13,45

930.4 -7.03 394.68

749,8 -9,00 339,43

ORBIT O[TERNINATION ACCURACY

ST 142.6 SR 48.9 08 110.3

CR7 .gs33 CR8 -o94_6 CST -,9894

LSA 189,9 I_A 15.1 $SA !,3

ELI 150.1 EL2 14,0 ALF 18.26

ID1



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR IS ttTI

HELIOCENTRIC COlilC

RL tAi.?9 LAL .00

RP tli.}9 LAP ",5R

HC lifo|}4 GL 3eGG

PLAHETOCEHTRIC COMIC

¢3 84.tRS VHL 4.t[S

LNCH AZNTH LMCH TIN[

tO.GO 18 I7 41

SO.DO 19 $ 34

?O.OO IQ } |4

80.00 81 2T }

90.00 28 S8 43

lOO.O0 O 1} 33

I10,00 Ill 36

FLIGHT TIN( |?e.O0 ARmlVAL DATE DEC IS 1911

DISTANCE 888.T0!

LOt. tT5,?t VL 38,30l GAL -T.O4 4ZL $9.44 HCA 818.51 8NA

LOP 37.|T VP" 88,038 GAP *,tO AZP 90.4| TAL }1t,8} TAP

GP "|2.44 ZAL 154.}8 ZAP H.08 ITS tTt.O9 ZAE 100,6t ET[

EARTH TO HARt

17i.1[ [CC ,|0|11 [He ,||1} V[ It,IS)

180.40 RCA 141.84 APO |tS,)$ V8 8S.3lS

188o09 ZAC 90,20 [T¢ t6T,58 LVI 8,47

OLA -8.S| RAL $89,|t RAO 6644,6 VEL l|,OOt PTH ?,00 VHP 3.951 OPA -31.10

L-I TIt,RE IN| LAT IN| LONG IN| R T ARC IN| AZMTfl IN| TIME PO CST TIN

$001o99 -$1.|| 91.13 190,81 1|7,92 19 I 48 |OOY.?

8877,80 -26.14 83.45 194,85 181.84 18 54 38 1877.7

8693,44 -|1.54 71,36 197,69 |!7,17 |O 54 ? |693.4

8449,70 -tB.t8 $4.5T |99,40 114.10 82 7 SS 1449,7

|173.41 -|6.91 34.84 199.98 113.01 23 28 57 1173.4

19|4,17 -18,18 15.94 199.40 114.10 O 45 57 924.2

1740,|6 -81.54 ,|7 197.69 117,17 1 41 36 TAD.}

RAP |76,35 [CC 1,3971

IN| | LAY |NJ 8 LONG

-14,34 7|,|5

-t1,48 6}.II

-8,82 50.25

-6,81 5|,96

-8.08 13.06

-6.82 3S4.33

-8.82 339,18

OI_FERENT IAL CCI_RECTION8

TOE 1.9670 TRA 5.1187 TC$-3,0_S BAU .9978

HD[ .7725 RHA .9137 RC3 -.3252 FAU .11539

FDE 4,4|12 FRA12,I??O FC3-4,1337 BSP 12814

tOE !.1133 BRA 5,1996 BC} 3,0877 FSP 2549

MID-COAJRSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 7186,0 SGR 1439,1 St3 |363,4 87 146.! SR 47.B 88 114,1

RRT .g287 RRF .9415 RTF ,9842 CRT .94?9 CR$ -,9384 C_T -,9995

8GB 72T0.0 R23 ,0604 RI3 ,9851 LSA 191.2 MSA 15.5 8SA 1.3

891 7851,1 St2 524.8 THA 10,88 EL1 153.1 EL8 14.6 ALF 17.40

LAUNCH OATE MAR 15 1971 FLIGHT TIN( |80.00 ARRIVAL DATE DEC 20 1971

HELIOCENTRIC CONIC

RL 148.78 LAL ,00

RP 816.73 LAP -,39

RC 183.649 GL 3.22

PLANETOCENTHIC CONIC

C3 84.632 VHL 4.963

LNCH AZMTH LNCH T|Ht[

tO.DO 18 20 }4

60.00 19 9 49

70.00 20 12 54

80,00 21 31 9

90.00 22 56 57

100.00 O 17 5?

110.00 1 16 16

oIIrFERENT|AL C(_RECTION8

TOE 2.03@0 TRA 5.3058 7C3-3,089G BAU 1.028}

RDE .??Oa HNA .9867 RC3 -,3018 FAU .J1|18

FD[ 4.3622 FRAII.9750 PC5-3.9075 28P 12560

OO[ 2,1779 BRA 5.3762 8C5 5.104| FSP 2505

OIITAMCE 872,828 EARTH TO MARt

LCL 175.76 VL 38.508 GAL -?.14 AZL 89.50 HCA 224.67 8HA 179.81 [CC .20944 ]NC .4979 Vl 29.953

LOP 38,43 VP 22.003 GAP -.51 AZP 90.55 TAL 518,48 TAP 181.15 RCA 141.68 APO 219.?4 V2 25.34?

GP -12,03 ZAL 154.85 ZAP 5?.79 [T9 170.9T ZAE 99.28 ETE 181.74 ZAC 90.61 ETC 267.56 LV! 8.14

DLA -8.94 RAL 389.62 HAD 8644.8 VEL 18.025 PTH 7,01 VHP

L-I TIN[ IN| LAT IN| LONG IN| RT ARC IN| AZHTH |NJ TIME

3005.85 -31.15 91,02 191.4! 127.98 19 10 49

2874.88 -86.03 85,28 195.48 121.9| 19 57 44

2689,39 "82.41 71.11 198,35 |17.|7 20 57 43

2444,43 -18.05 54.25 200.08 114.81 22 !1 53

2167.57 -16.76 54.48 200.66 113.12 23 53 5

1918.90 -18,03 15.62 200.08 114.21 0 49 55

1736.21 -81.41 .05 198,35 117.27 | 45 12

MIO-COUflSE EXECUTION ACCURACY

8GT 7506.0 8GR 1381.0 863 1328,0

RRT ,920? RRF .9555 RT_ .9841

898 7435.3 RI} .0583 R13 ,9849

$G1 7416.5 892 531,1THA 9,92

},ggg DPA -56.69 RAP 2?6.20 ECC 1.4054

PO CtT TIM INJ 2 LAT INJ 2 LONG

8005.9 -14,25 78.17

1874.9 -11.36 63,08

1689.4 -8,66 50.03

1444.4 -8.65 32.67

1167.6 "5.88 12.73

918.9 -6,65 554.04

756.2 -8,66 339.95

ORBIT DETERMINATION ACCURACY

8T 149.9 SR 47.0 88 113.}

CRT .9424 CK_ -.9338 C$T ".9998

LSA 195,1NSA 15.9 SSA 1.3

ELI 156,4 EL2 15.1 ALF 16.62
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

kAUNCH O&TE NAR Ii |97|

HELiOCEHYRIC CCNIE

RL 148.80 LAL .OO

RP 807.21 LAP "|.85

RC 56.455 CA. -17.R9

PLAN[TOCENTRIC CONIC

C3 36o899 VHL 9,298

LNCM AENTH LNCH T|NE

80.00 EO I 35

60.00 22 29 S

?0.00 28 32 13

76.09 2 2 32

76.09 R t 32

76.09 2 ! 31

110.00 4 35 35

LOL 114.75 VL

LOP 821,23 YP 25.OOi GAP 17.11 4ZP 0?,21 TAL 325.0? TAP I|1,61 RCA 142.69

9P ?.78 ZAL 142.67 ZAP 180.55 ET8 156,?E ZAE 162.58 ETE 132,85 ZAC 109.43

FLIGHT Tile 154.00 ARRIVAL OATE AU6 l? 1871

DISTANCE 418.523 EARTH TO MARl

38,S96 G&L "T.?S AZL 93.34 HCA 146,43 INA 20E,44 (CC .20514 INC 3.5440 Vl 2R.645

APO 262.19 VZ 26.432

[TC 274.S? LVI -20.76

DLA -81.29 RAL 330.$1 RAD 1650,S YEL 12,623 PTH 7.4R VHP |.367 OPA "13.55 RAP 304,29 ECC 1.931R

L-! TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTM IMJ TIN[ POCST TIM INJ 2 LAT INJ 2 LONG

284?.27 "|4,68 ?2.24 196,05 135.76 20 45 42 1647.3 3.64 56.91

2424.43 "?,34 S8,7? Eo4,g4 229,74 22 9 26 1424.5 6.?5 40.83

2062.06 1.58 35.19 211.65 124.12 24 6 25 1052.1 15.19 16.12

1599.69 12,76 6.45 216.53 119.77 2 2R 11 599.? 23.51 348.69

2899.89 22°79 6.45 228,38 116.77 2 28 22 3q9.7 23.31 346.96

2599.69 12.76 8,45 2fi8.53 I19.7? 2 28 11 599.7 23.51 345.88

1098.66 1.56 325.04 211.65 124,12 4 53 34 98.9 15.19 305.04

O|_FER[HTIAL ¢¢RRECTICi4

T0[-|.1249 TRA-2.0824 TC3 -.1020 BAU .1186

ROE -.4840 RRA -.2733 RC3 .188R FAU .04806

FOE .ggQ6 FRA 2.9449 FC3-2.9599 _SP 4344

BOlE 2.2246 BRA 2.1003 8C3 .2147 FRP 455

hAUNCH DATE NAR 28 2gTt

H[L|OCENTRIC CONIC

RL 248.90 LAL .00

RP 207.13 LAP -|.85

RC 56.702 GL -20.87

PLANETOCETITRIC CONIC

CS 38.362 VHL 6.294

LNCH AZHTH LNCH TINE

SO.9O 20 9 22

6O.OO 21 38 31

TO.DO 23 49 35

74.26 2 50 62

?4.25 I SO 52

74,25 I 50 52

110.00 4 82 57

HID-COURSE EXECUTI_H ACCURACY OR6IT OET(RM|NAT|ON ACCURACY

$GT 9446,7 SGR 579.2 SG3 304.3 ST 61.1 SR 22.5 66 47.3

RRT *?527 RRF -.7967 RTF -.895| CRT .9283 CR6 .0191 CST .9730

39_'2324.4 R23 ".2G20 R23 -.6999 LSA 76.4 M3A 13.0 SSA 1.2

$81 2486.2 682 375.3 THA 10.34 ELI 64.6 EL2 ?.9 ALF 19.18

F'L|GHT TItDE 258.09 ARRIVAL 04TE AUG 29 1972

DISTANCE 421.894 EARTH TO MARS

LCX. 274.75 Vt. 33.S04 _AL -?.80 AZL 93.48 HCA 24T.69 SMA 200,87 [C¢ .28836 IN¢ 3.4573 V2 29.946

LOP 322,50 VP 24.902 GAP 16.66 AZP 87.09 TAL 325.10 TAP 212.80 RCA 242.81 APO 256.54 V2 26.443

GP 8.2? ZAL 142.37 RAP IS9.49 [TS 256.65 ZAE 162.78 [TE 129.92 ZAC 109.88 [TC 274.76 LV! -21.32

DLA -32.03 RAL 332.00 RAO 6650,| VEL 12,5?9 PTH ?.44 VHP 8.108 DPA -13.01 RAP 304.49 ECC 2.8313

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2620.20 -23.35 71.83 299,43 136.29 20 59 2 2820.3 4.gg 83.78

2380.35 -5.85 57.22 205.52 129.95 22 18 11 1380.4 19.23 39.15

1994.42 3.78 33.11 212.75 123.97 24 22 50 994.4 17.18 12,84

2631.24 13.33 21.17 218.72 119.41 2 28 4 831.2 24.28 348.80

1631.24 23.35 11.17 218.71 119.41 2 18 4 631.2 24.28 348.80

1632.24 13.35 11.17 218.71 119.41 2 Ie 4 631.? 24.28 349.60

1041.24 3,?8 322,03 212,?5 123.97 3 10 19 41.2 17.28 301.?8

DIFFERENTIAL CCRRECTZON8

T02-1.1343 TRA-2.0519 T¢8 -,09?g ILAU ,|257

N02 -.4784 RRA -,3056 RC3 .90_4 FAU .04933

FOE 1,0410 FRA 3.0540 FC3-2,|tT? |SP 4426

BiDE 1.2312 6RA 2.0745 BE3 .2936 riP 487

LAUNCH OAT[ NAN 18 1971

H[LIOCENTRYC CON|C

MID-COURSE EXECUTION ACCURACY OI_BIT DETERMINATION ACCUI_ACY

8GT 2476.0 8DR 608.8 SG3 322.0 ST 62.3 SR 22.7 SS 49.0

RRT .7834 RRF -.8297 RTF -.8982 CRT .9402 CRS .RID4 CST .9720

$GB 2549.7 R23 ".1?86 R13 -,6037 LSA 81.4 HSA 13.0 SSA 1.0

881 2522,6 382 3?|,3 THA 1|.15 ELl 65.9 EL2 ?.3 ALF 19.13

FLI;HT TIRE 130.00 ARRIVAL DATE AUG RI 1971

DISTANCE 425.329 EARTH TO MARl

RL 246,|0 LAL .00

RP 207.06 LAP -_.84

RC 57.030 GL -IR.81

PLAN[TOC[NTN|C CONIC

C3 37.2R2 VML 6.|03

LNEM AZMTM LNCH TIN[

80,00 20 iS 43

80,00 21 48 39

70,00 0 15 43

?2*4? 1 41 14

?2.47 I 41 t4

72.47 I 41 14

110,00 5 15 20

OIFFEREHT IAL C_RECTION&

T9[-1,1444 TRA-2.0185 TC3 ",0112 IAU *lID4

ROE -*474T RRA 0,3402 Re3 ,RISE rAU ,0||09

FOE 1.0833 FRA 3.tiT| FC3"t.1673 lip RAIl

60[ 1,8390 IRA R,0470 BE3 ,8377 FIP StO

LOL 274.75 VL 33_499 GAL -7,46 AZL 93,50 HCA 148.96 SMA 199.04 ECC .28192 INC 3.3?60 Vl 29.945

LOP 893.?e VP 24.S03 GAP 26.ZE AZP 66.93 TAL 325.14 TAP 114.99 NCA 142.92 APO 255.15 V2 28.453

GP 4.?0 ZAL 142.03 ZAP 158.39 ET3 156,52 ZAE 162.87 ETE 1_6.99 ZAC 110.39 EYe R74.64 LVI -21,91

OLA -31,80 RAL 381.|9 RAD 6449,? VEL |E.535 P_H ?.41VHP ?,647 DPA -12,44 RAP 304.34 ECC 1.6131

L'| TIN[ INJ bAT INJ LONG ZNJ RT Ale ,INJ AZNTM INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

23i2.34 -||.Ee 70,40 198.92 136.40 20 50 58 1592,3 6.39 54.60

2844.12 "4.26 5|,3R 206,24 130.|! EE 28 3 1344.1 1|.78 37.35

1023.28 8,48 2D,3i EI4,27 123.61 0 4? 4? 923.3 I3,55 8.tg

1060.24 13.92 13.72 218.98 120,10 e O 54 6SO.E R5.07 381.17

1860.24 |3.98 13,72 ElR.8i 120,10 E 8 54 660,2 R5,0? 351.17

lllO,E4 I],R_ 13,72 218.R6 !10,10 R I 54 860,1 _5,07 SSI.IY

68S8.t4 8.40 R96.16 214.27 123,St R 59 23 5258,1 19.55 R75.51

NID-COUR8[ EXECUTION ACCURACY ORBIT DETERNINAT|OH ACCURACY

8GT RIOt,7 3GR i44,t SG3 342,3 87 63,5 8R _3.0 8| 50.8

RRT ,811| RRF ".8593 RTF "._I| CRY 0R516 CRS .85R9 C|Y .97|0

8_ 2383.3 R23 ".191l Rt3 -.R075 LSA e3,S RSA 12,t SSA t.O

8G1 2556.9 SG2 310,S THA 1|.0l ELi 67.2 EL2 $,Y ALF I8.22

_AUMCH RATE MAR 24 26T| FL|GMT T|K[ RiD,DO ARRIYAL DATE AUG 23 1971

HELIOCENTRIC ¢CNIC OIRTANCE 428,8t1 EARTH TO HARI

RL 240.80 LAL ,DO LOt. t?4.T|VI. _3,348 IAL -T._t AZL 93.71 _CA tSD,Rt 8_A 197,91 Ice ,2?SIt Ikc 3.7678 Vl to.s45

RP 206.27 LAP -1,84 LOP 326.03 VP |4,708 GAP IS.?8 AZP 86,78 TAL 326.10 TAP 113.40 RCA 143.04 APO |52.99 VR 26.462

RE 3?,440 61. "80.8| RP 2.3? ZAL 141,83 ZAP 157,14 [T8 138,35 ZA[ |82.88 [T[ I_4,II EkE 110.93 _TC 274.93 LVI -22,S4

• PbAM[TO¢RKTR|E EON|E

¢3 3i,E5i VHL 8,0|1 DLA -33,?8 RAL 338,08 RAO 8645,3 VEL |2.488 PTM ?,38 VMP ?,?34 DPA -11,82 RAP 304. ?6 [CC 1,3967

LI_M AZHTM LNCH TIHE L-i TIN[ |NJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIRE POCST TIM |NJ 2 LAT |NJ _ LONG

80,00 20 23 49 2363.33 -10.35 66,14 199.56 136.87 21 6 29 1563.3 T.84 53.3?

60.00 22 0 43 2308,24 -E,56 $3.51 207.16 |30,23 22 39 8 1305,2 13.43 35.39

?0,00 0 49 40 1817.52 10.42 93,71 216,73 112.71 1 20 ? 817.5 22.86 2.2?

?Q.71 I 32 26 1697.29 14.S0 16,1| 2|6.32 120.83 2 0 34 68?.3 25.89 353.63

?0.?2 t 32 26 1687,20 14.S0 18,16 219.32 120,85 2 D 34 687.3 25,89 353,63

70.71 I 32 26 1687,29 !4.50 16,16 219.32 19_.85 2 D 34 887.3 25.89 353.63

210,00 S 49 16 8152.39 20.42 990.54 216,73 122,71 7 31 48 5152.4 22.86 269.99

DI_FERENT IAL CCRRECTI(_ MID-COUR3E EXECUTION ACCURACY C_RIT OETERMINATION ACCURACY

T02-1.2549 TRA-1.9626 TC3 -,0858 BAU .2210 SGT 2524,0 SGR 685.S SG3 362.T ST 64.9 6R 23.4 88 5_.6

RDE -,4732 RRA -.3??3 RC3 .2364 FAU .052?4 RRT .8353 RRF -.8853 RTF -.9040 CRT .9623 CR6 .868? CST .9?00

FDE 1.1338 FRA 3.2810 F¢3-1.2593 BSP 4580 988 2615.3 R23 -.20?0 R13 -.9113 LRA 85.6 HSA 12.g S6A 1.9

BOE t.2481 liRA 2.0184 BC3 ,2514 FSP 834 SG1 2589,6 $82 36?,6 THA 13.05 EL2 68.S EL2 6,0 ALF 19.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE #AR IS t971

NELIO¢[NTRI¢ CONIC

RL I48o80 LAL ,_

RP 20i,90 LAP "1,84

RC 87,930 GL "Et,87

PLANETO¢EHTR|C CONIC

C3 35,373 VHL 5o943

LHCH AZNTH LNCH TENS

50.00 20 32 36

60.00 22 14 3

68.95 I 24 20

68.95 I 24 20

68.88 t 94 20

88.98 I 24 20

98.95 I 24 20

FLIGHT TIN[ 162,00 ARRIVAL DATE AUG 2S 1871

DISTANCE 432.318

L_- I74,?1 _ S3.E?E iAL "7,|D AZL D3,SS NCA t|l.4! INA

LOP 321,89 VP 24.819 GAP 15,3S AZP $6,62 TAL 325.22 TAP

GP tO,Or ZAL 141.21 ZAP t|G.D5 ETS 156.12 ZAE 162.73 [TE

EARTH TO NAR8

198.09 ECC .E?DOZ tNC ].8483 V| 28°243

116,?| RCA 143.15 APO 249,04 V2 26.468

121.3S ZAC Ill. S4 ETC 2?5.00 L¥1 -23,21

DLA "34.?3 RAL 33|o67 RAD i_49,0 VEL 12,461 PTH ?.38 YHP 7,S29 DPA -11.15

L'| TINE INJ LAT INJ LONG INJ RT A3C |NJ AZNTH [NJ TIN[ PO CST TIN

2533.01 "g.O4 D?.83 200.34 136.9! 21 14 49 1533.0

226_.89 -,69 5J.AI 208.30 I30,30 22 51 46 IE62.9

1712,gg IS,09 18,34 219.?7 121,65 ! 52 53 713.0

1712.99 1S.09 18.54 219.77 121.65 I 52 53 T13.O

1712.99 13,09 18.54 219,77 121.85 I 52 53 713.0

1712.99 15.09 18.34 219.?T 121.63 t 32 53 ?13.O

1?12.99 13.09 18.54 219.77 121.65 I 52 53 ?13.0

RAP 304.84 (CC !,S822

INJ 2 LAY INJ 2 LONG

9.34 S2,O?

15.21 33,23

26.74 358.04

26.?4 358.04

20.74 356,04

26.74 356.04

28.74 359.04

OIFlrERENTIAL CCRRECTICNS, HID-COURSE EXECUTION ACCURACY

T0801.1501 TRA-t.g277 TC3 -.0604 BAU .I84i 8ST 2327.3 SGR 733°6 303 363,?

ROE -.4732 RRA -.4181 RC3 .2562 FAU .05439 RRT .8580 RRF ".9072 RTF -.9097

POE 1.2141 FRA 3.3948 PC3-1.3360 BSP 4415 SGD 2022.3 R23 ".9143 RI3 -.9180

80[ 1.2438 BRA 1,9721 BC3 .2632 FSP 526 8G1 2590,7 8G2 385,5 THA 14°33

LAUNCH DATE HAR 18 1971 FLIGHT TIHE 124.00

HELIOCENTRIC C(:NIC DISTANCE 435.962

NL 148.80 LAL .0D LOL 174.75 VL 33.203 GAL "7.D6 AZL 94.00 HCA |5_°?3 3NA

RP 208.85 LAP -1.83 LOP 327.56 VP 24.533 GAP 14.93 AZP 88.44 TAL 325.26 TAP

RC 58.496 GL -23.00 rap 10.70 ZAL 140.72 ZAP 134.80 £TS 155.84 ZA[ 162.48 ET£

PLANETOCENTRIC CONIC

C3 34.815 VHL 5.883 OLA -35.73 RAL 333.32 RAD 6848.8 V[L 12.431 PTH ?.33 VHP

LNCH AZNTH LNCH TIN£ L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE

80.00 20 42 23 2501.32 -?.46 66.48 201.30 137.13 21 24 4

60.DO 22 29 2? 2212.10 1.37 49.28 209.73 130.28 23 6 23

67.19 1 16 52 1737.89 15.6T 20.88 220.34 122.53 ! 45 50

87.19 I 16 52 1737.99 15.67 20.88 220.34 122.53 I 45 50

87.19 ] 18 52 |737.69 15.67 20.88 220.34 122.53 1 43 50

67,19 | 18 52 1737.89 IS,67 20,88 220,34 122,53 I 45 50

67.19 1 18 52 173?.89 18.07 20.88 220.34 122.53 t 48 50

01PF[RENT IAL CCRR[CTIOt_ MID,COURSE EXECUTION ACCURACY

TDE-1.1787 TRA-I.gOt? TC3 -.0713 BAU .1318 8GT 2553.3 SGR 791.5 803 408.0

ROE -.4782 NNA -.4803 RC3 .2752 FAU .05627 RRT .8730 RRF -.9267 RTF -.9091

FOE 5.2858 FRA 5.8143 PC3-1.4073 BSP 4658 300 2675.! R23 -.2368 R13 -.9190

BOE 1.2720 8RA 1.9566 8C3 .2842 FSP 826 801 2949.1 302 371.5 THA 15.45

LAUNCH DATC NAR 18 18?l

HELIOC[NTR|C CONIC

RL 148.80 LAL .00

RP 208.80 LAP -1.82

RC 59.157 GL -24.21

PLANETOCCNTRIC CONIC

C3 33.973 VHL 5.829

LNCH AZHTH LNCH TIME

SO.00 20 53 18

80.00 22 4? 48

88.4D J |D 0

85,40 IlO 0

88.4O I 10 0

85.40 I tO 0

83,40 I tO 0

ORBIT O[TERNINATION ACCURACY

8T 84.9 SR 23.9 88 34.4

CRT ,_715 CR8 ,8847 CST .$893

LSA 87,| MSA 12.8 3SA ,I

ELI 69.0 EL2 5.3 ALP 18.83

ARRIVAL DATE AUG 2? 1971

EARTH TO NAR8

194,78 ECC .26454 INC 4,0008 VI 29,949

118.01 RCA 143.23 APO 248.30 V2 29.4?8

118.78 ZAC 112.22 ETC 2?5.06 LVI -23.93

7.333 DPA -10.43 RAP 304,87 ECC 1.3697

PO CST TIN INJ 2 LAT ZNJ 2 LONG

1501.3 10.92 50.70

1216,1 17,14 30.?9

737.? 27.82 358.42

737,? 2?.82 358.42

737,? 2?,82 3q8.42

737,? 2?.62 338,42

73?.? 27,G2 358,42

(_81T O(TERN[NATION ACCURACY

ST 86.8 8R 24.T 88 56.4

CRT .9806 CR8 .901| CST .8678

LSA 89.9 NSA 13.0 88A .9

ELI 71.1 EL2 4.5 ALP 20.02

FLIGHT TIE 168,00 ARRIVAL DATE AUG 29 1971

DISTANCE 439.602 EARTH TO NARD

LOL 1?4.78 VL 33.138 GAL -6.94 AZL 94.t7 HCA 154.02 SNA 193.55 [CC .25834 1N¢ 4.1869 Vl 29.945

LOP 328.83 VP 24.481 GAP 14,52 AZP 88.25 TAL 325.31 TAP 119,33 RCA 143,35 APO 243,74 Y2 28,482

GP 11,47 ZAL 140,17 ZAP 153,50 [TS 155.51 ZAE 162.11 ETE 116.37 ZAC 112.97 ETC 275,15 LVl -24.Y1

OLA "36.80 RAL 334.02 RAD 6648.5 VEL 12.403 PTH ?.32 VHP T.149 OPA -9.E4

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO ¢3T TIN

2487.81 -5,79 88,03 202,48 13T,3! 21 34 28 1487.8

216R,70 3,?! 46,TO 211,54 130,t6 23 23 48 1162,?

1781.88 16.27 23.21 221,05 123.48 I 39 22 ?St,?

1781,88 10,27 93.2! , 221,03 I93,48 I 39 22 ?St,?

1761.68 16,27 23.21 221.05 123,48 I 39 22 ?81.?

1781.80 19.27 23,21 221,05 123.40 1 39 22 ?81,?

|781,88 18,27 23,2I 221.05 223.48 I 39 22 781.7

RAP 304.86 ECC 1.9591

INJ 2 LAT INJ 2 LONG

12.57 49.24

19.31 27.94

28.54 ,80

28,54 ,80

28,54 ,89

28,$4 ,_O

28,$4 ,80

DIFFERENTIAL C(_RECTZONI

TD[-I,I9?4 ?RA-I.8109 TC3 -,0SO| SSU ,1382

ROE "o4180 RRA -,SO?4 R¢3 ,2ill FAU ,05808

POE 1.3829 PRA 3,3318 PC$-1.4803 BSP 4?52

ROE 1.2923 8RA 1,9289 |C3 .3044 FSP 806

LAUNCH OAT[ NAR 19 IS?|

NELIOCENTRIC CONIC

RL 148,80 LAL ,00

RP 200,78 LAP -I,82

RC 38.850 8L -25.50

PLANETOCENTRIC CONIC

C3 33,455 VHL 5.?84

LNCH AZNTN LNCH TINS

50.00 21 5 38

80,00 23 10 34

63.56 1 3 41

83.36 1 3 41

83.56 1 3 41

83.56 1 3 41

63,56 t 3 41

DIFFERENT IAL CC/tRECTICN$

T0[-1.2158 TRA-I.SI36 TC3 -,0622 BAU ,1439

ROE -.49?? RRA ".5583 RC3 .3202 FAU .06008

FOE 1.4464 FRA 3.7459 FC3-1.5538 89P 4807

DOE 1.3135 BRA 1.8976 BC3 .3262 FSP 708

HID-COURSE EXECUTION ACCURACY ORBIT DETERN]RATION ACCURACY

$GT 9371,3 3r_q 83T.8 303 429,0 IT 88,1 3R 2S.? 83 58.5

RRT .BET? RRF ".9425 RTF *._.08 CRT .9879 CRi .9164 CIT °9887

$03 2710,8 R23 ",|392 R13 -,9222 LSA 92,4 HSA 13.1 88A .8

8G! 2884,| 302 3?8,4 THA 18.84 ELI 72,7 EL2 3.? ALP 20,4?

FLIGHT TINE lEO,D0 ARRIVAL DATE AUG 31 te?I

DISTANCE 443,|83 EARTH TO HANS

LOL 174,?0 VL 33,0TS SAL "8,1E A|L 84,39 _CA 199,28 iHA 192.40 ECC .29442 IN¢ 4.3490 V! tR.945

LOP 330.10 VF 24.3?2 GAP |4,|2 AZP 86,08 TAL 323,33 TAP 120.84 RCA 143,45 APO 241,35 V2 14.46 ?

GP 12,32 ZAL 138,35 ZAP 132,14 ETS 138,12 ZAE 141,60 ETE 1|4,29 ZAC 113.80 ETC 278,22 LVl -25.58

DLA -3?,93 RAL 334.?9 RAD 8648,3 VEL 12,384 PTH ?.30 VHP 6.96? OPA -8,?9 RAP 304.?9 [CC t.$506

L-I TIN[ INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ T|HE PO CST TIN INJ 2 LAT INJ 2 LONG

2432.11 -4.00 03.3| 203.91 |3?.45 21 48 8 1452.| 14.32 47.05

2098.?0 8.52 43.62 E|3.91 129.86 23 45 33 1098.? 21.84 24.4t

1788.30 16.88 25,S$ 221,$0 124.S| 1 33 26 T85.3 29,48 3.22

1785.30 16.86 28.55 221.90 124.51 ! 33 26 ?85.3 29.48 3.22

|785.30 16,88 25,SS 221.90 124.51 | 33 26 ?85,3 29,48 3.22

1788.30 18.88 25.55 22|.90 i24,51 | 33 28 785.3 29.48 3.22

1788.30 18,88 25.55 221.90 124.$1 I 33 26 785,3 29.48 3.22

NID-COUR$[ EXECUTION ACCURACY ORD|T OETERN|NATION ACCURACY

8ST 25??.9 $GR 933.g $03 452.5 8T 6g.2 8R 16.8 88 GO.6

RRT .89g2 RRF -.9554 RTF -.9123 CRT .g934 CR8 .9307 CST .9656

3G8 2741,8 R23 -.2640 R13 -.9259 LSA g4.9 _SA 13.3 SSA .8

SGI 27|4.2 SG2 388.0 THA 18.43 ELI ?4.2 EL2 2.g ALP 21,0_

104



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUUCH OAT[ MAR IG ID71 PLIGHT TIRE l?O,O0 ARRIVAL DATE 8EP 8 le?t

MELIO¢ERT81¢ CONi¢

RL 148,80 LAL ,DO

RP 20G.?E LAP -t.81

R¢ 9Q.833 GL "tG.GI

PLANETOCENTRIC CONIC

C5 33.099 VNL 5,?51

LNCH AZNTM LNCH TIN[

50.00 21 19 39

6O.OO 23 42 O

61.88 O 57 55

61,88 O S? 55

_1,88 O 57 55

31.68 O 57 55

81,83 O S? 55

DIFFERENTIAL E¢RRECTIONS

TOE-1.2301 TRA-I.?5il TC3 -.0480 BAU ,154t

RD[ -,5139 RRA -,6132 RC3 .3464 PAU .DE211

leD[ 1.8378 FRA 3.8543 FC3-1.6213 ERR 47?8

88[ 1.8331BRA 1.8601 BE3 .3497 FSP ?45

D|8TAIRE 447.00S

"l,T$ AZL 94.55 HCA IS6,S5 8RA

EARTH TO MARl

LOt. 174.75 VL 33.0t8 GAL 181,33 [¢C .84875 INC 4,5485 Vt 29.845

LOP 331.37 VP 84.807 GAP 13,?_ AIR 85,83 TAL 385,41 TAP 121,88 RCA 143.54 APO 239,11 V2 88,481

GP t3.E? ZAL 138.8i ZAP 150.70 ETS 154.89 ZAE 160,96 ETE 112,34 ZAC 114.73 ETC 275.28 LVI -28,48

OLA -39.17 RAL 535.64 RAO 6648.t VEL 12.369 PTH ?.29VHP 8,798 DPA -7.85 RAP 304°98 ECC 1,5442

L-I TII_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIHE PO CST TIN INJ 2 LAY INJ 2 LONG

8393.61 -E.OT 61.94 205.86 137.54 21 59 33 1393.6 18.19 45.91

2013.QT 10,23 39,43 _tT.25 129.2D 24 15 34 tOt3.t 25.07 18,49

1808.76 17.45 27.92 222,93 125.64 1 28 4 808.8 30.45 5.78

1808,76 17,45 27.92 222.93 125.84 ! 28 4 808.8 30.45 5.70

1808,TS tT,4S 2T.92 222,93 125.64 1 28 4 808.8 30.45 5.TD

1808.78 17.45 2?.92 222.93 125,64 I 28 4 808.8 30.45 S.?D

1806,76 17.45 27.92 222.93 125,84 I 28 4 808.8 30.45 5.70

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2568.9 8DR 1020.? 8G3 476.2 8T 7O,D 82 28.2 88 82,?

RRT .9083 RRF -,8§5T RTF -.8149 CRT .9971 CRS .8436 CST .DSd3

385 _?84,2 223 -.2717 213 -.9309 LDA 97.2 NSA 13.4 334 ,?

881 2735,3 982 599,0 THA 20.32 ELI 75,5 EL2 2.0 ALF 21.90

LAUNCH DATE MAR 16 1971 FLIGHT TIME IT2,OO ARRIVAL DATE 3EP 4 1971

HELIOCENTRIC CONIC

RL 148.80 LAL ,00

RP 206.TO LAP -t,8D

RC 61.483 GL -28,58

PLAMETOCENYRIC CONIC

C3 32.828 VHL 5.730

LNCH AZMTH LNCH TIME

50.00 21 35 57

59.74 0 52 45

59.74 O 52 45

59,74 0 52 45

59.74 0 52 45

59.74 O 52 45

59.74 O 52 45

D|IrFERENT IAL COqRECTZON8

TOE-1.2628 TRA-l.?091 TC3 -.D518 BAU .1651

ROE -.5381 RRA -.1748 RE3 .3726 FAU ,08401

FOE 1.8452 FRA 3.8610 FC3-1,6830 88P 4929

8DE 1.8726 BRA 1.8375 BE3 .3762 FSP 789

DISTANCE 450.761

LOL 174.75 VL 32.963 GAL "6.60 AZL 94.77 HCA 157.01 8MA

LOP 332.84 VP 24,2_5 GAP 13.33 AIR 85.58 TAL 325.42 TAP

GP 14,32 ZAL 138.08 ZAP 149.t8 [TS 154,20 ZAE 180.18 ETE

EARTH TO MARS

190.33 [CC .24535 |NC 4.?718 Vl 29,948

123.28 RCA 143.63 APO 237,03 V2 28.484

119.72 ZAC 115.?7 ETC 2?5.34 LVI -27,44

DLA -40.48 RAL 336.58 RAD 6648.1 VEL 12.359 PTH

L-I TIME INJ LAY

235t.56 .04

1832.26 18.03

1832,28 18,03

1832.26 18.03

1832.28 18.03

1832.28 18.03

1882,28 18.03

7.28 VHP 6.639 DPA -6.81 RAP 304.48 £CC 1.3403

INJ LONG |NJ RT ASC lNJ AZNTH INJ TINE PO CST TIN [NJ 2 LAT INJ 2 LONG

60.18 207.81 137.58 22 15 8 1351,6 18.22 48.9?

30.35 224.18 126.88 I 23 17 832.3 31.44 8.26

30.35 224.16 128,88 1 23 17 832.3 31.44 8,26

30.35 224.16 126.88 1 23 17 832.3 31.44 8.26

50.35 224.16 126.88 1 23 17 832.3 31.44 6.26

30,35 224.16 128.88 I 23 17 832,3 31,44 8,26

30.35 224.16 126.88 | 23 IT 832.5 31.44 8,28

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2578.2 8GR lt22.0 883 500.6 3T 71.6 82 30.0 88 85.1

RRT ,9152 RRF -.8?39 RTF -.9142 CRT .9993 CRS .9553 C3T .9936

3GB 2811.? 223 -.2823 R13 -.9339 LSA 100.4 NSA 13.T S$A .?

381 2780.3 882 419.2 THA 22.25 ELI 77.8 EL2 t,1ALF 22.75

LAUNCHDAT[ MAR 16 t971 FLIGHT TIH_ 174.00 ARRIVAL DATE 3[P 8 1971

NELIOCENYRIC CCNIC

RL 148.80 L4L .DO

RP 208.68 LAP -1.79

RC 62.898 GL -29,99

PLANETOCENYN|C CONIC

C8 32°748 VHL 5,728

LNCH AZMTH LNCH TIME

90.00 21 55 15

57.72 Q 48 12

57.72 O 48 12

57.72 0 48 12

57,?2 O 48 12

57.72 0 48 t2

57.72 O 48 12

DIFFERENT IAL CORflECT|ON8

Y0[-!.2982 TRA-l.8504 TC3 -.DATE 8AU .1771

ROE -.5985 iRA -,T413 RE5 .4018 FAU .06882

?DE !,7835 FRA 4.0548 FC3-1.?434 _89 4998

202 1.4130 ERA 1,8095 2C3 °4046 FSP 831

DISTANCE 454.550

LOL 174,7 s VL 32.911 GAL "6.58 AZL 95.02 HCA 159.08 8HA

LOP 533.91 yP 24.156 GAP 12,95 AZP 85,31 TAL 325,52 TAP

GP 15,49 ZAL 137.2D ZAP 147,58 ET8 155.66 2AE 159.24 2TE

EARTH TO NARD

189.40 ECC .24118 INC 5.0191 Vl 29,945

124.80 RCA 143,72 APO 235.08 V2 28.499

109.37 ZAC !16.94 ETC 275.40 LYI -28,55

DLA -41o88 RAL 357.86 RAD 86,18.1VEL 12.356 PTH 7.28 VHP 8.492 DPA -5.66 RAP 304.22 ECC 1.5389

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

_804.44 2.41 58.22 210.49 137.53 22 35 40 1304.4 20.46 41.74

1858.04 18.§8 32.85 225.62 128,24 1 19 8 856.0 32.46 10,g4

1858,04 18.58 32.85 225,82 128.24 I 19 8 858.0 32.48 10.94

1856.04 18.58 52._5 225.62 128,24 1 18 8 858.D 32,46 10,94

t858.04 18,58 32,85 225,82 128,24 I 19 8 858.0 32,48 19,94

1856.04 18,58 52,85 225,$2 128.24 I 19 8 856.0 32.46 10.94

1856.04 18.58 52.85 225,82 128,24 i Ig 8 855.0 32.46 10.94

HID-COURSE EXECUTION kCCURACY OR6IT OET(RHINATIOH ACCURACY

8GT 2570.! SGR 1237.1 883 524.4 ST 72.e 8R 32.2 15 87.5

RRT .9202 RRF ",9804 RTF -,_,54 CRT .851? ERa ,9853 El! .9629

88_ 2552.4 fl25 -.2884 R13 -.9582 LSA 103.4 HSA 14.0 884 .$

5GI 2518,0 552 441.6 THA 24,55 EL1 Tg.6 EL2 ,? ALF 25,86

LkUNCN DATE MAR 18 ISTI FLIGHT TIRE 178,_0 kR21VAL OAT[ 8EP $ |971

N2LIOCENT2|C CONIC

RL 148.80 hAL .OO

RP 808.67 LAP -1.?8

RC 83.8?8 GL -31.74

PLAN2TOCENTRIC CONIC

C3 82.850 VNL 5,732

LNCM AZNTN 'LNCH TIME

50,00 22 18 84

55.81 0 44 22

55.81 O 44 22

55.61 O 44 22

55.61 0 44 22

55_61 D 44 22

55.61 O 44 22

OIFFER[NTIAL CCRRECTI(_I6

TDE-to326T TRA-1.5857 TC3 -.0430 6AU .1912

ROE -.6114 RRA -.8139 RE3 .4332 FAU .08804

FOE 1.8977 FRA 4.1324 FC3-1.7932 89P 5064

IO_ 1.4828 6RA 1,7824 6C3 ,4353 F3P 870

OISTANC[ 452,371

L04. 174,78 VL 32,822 GAk -6,40 AZL 85,50 HCA 160.34 8HA

LOP 355.10 VP 24.080 GAP 12,58 AZP 55.01 TAL 325,5T TAP

GP 18.81 2AL 136.22 ZAP 145.0T (T8 153.0G ZAE 158,12 ETE

DLA -43.39 RAL 338.88 RAO 2648.1 VEL 12.380 PTH 7.28 VHP

L-| T|ME INJ LAT INJ LONG INJ RT ASC IHJ AZNTH INJ TIME

2248,72 5,|8 55,g2 213.89 137.38 22 56 24

1880.33 19.11 35.45 227.36 129.72 1 15 43

1880.33 19.11 35.45 227.36 129.72 1 15 43

1880.33 19,11 35.45 227.36 129.72 1 15 43

1880.53 18.11 35,45 22?.35 129.72 1 15 43

1880,33 19.11 35.45 227.56 129.72 1 15 43

1880,33 19.11 35.45 227.36 129,72 1 15 43

NID-COURSE EXECUTiCN ACCURACY

8GT 2554,2 SGR 1368,B SG3 54?.4

RRT *9237 RRF -.9853 RTF -.g157

8G8 209?,9 R23 ".2863 R13 -.9429

881 2859,? $G2 468,5 THA 27.12

EARTH TO MAR8

1|8,5| [CC .25T25 INC 5.2970 Vl 21,84!

I15,9! RCA 143,80 APO 233.25 V2 29.486

108,28 ZAC 1|8,25 ETC 2?5.46 LVl *29.76

G.558 OPA *4.38 RAP 303.88 ECC 1,5408

PO CST TIN INJ 2 LAT |NJ 2 LONG

1248.? 23,82 39.05

880.5 33,50 13.76

880.3 33.50 15.76

888.3 33.50 13.76

880,5 53.50 13.?G

880.3 33,S0 13.76

880.3 33.50 13.76

ORBIT OETERMINATION ACCURACY

ST 74.0 8R 34.g 31 70.1

CRT .998? CRS .8737 CST ,36_3

L$A 106,8 N_A 14.2 884 .6

ELI 81,8 EL2 1.6 ALF 25.2)
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EViL 4, 1971)

LAUN¢M DATE MAR tS ItTI

NELIOCENTRIC CQNIC

RL 148.80 LAL .DO

RP 2OR,IS LAP -I,TT

RC 64o414 St. -$3.63

PLAM[TOCEMTRIC C(_IIC

C3 33,|61 VNL 5,TSt

LNCN AZNTH LNCH TIME

SO.DO 22 40 3?

33.41 D 41 22

53.41 O 41 29

53.41 O 41 92

S3.41 O 41 22

S3.41 0 41 28

53.41 O 41 22

PLIGHT TIN[ 1T8.00 ARRIVAL DATE lEP 10 ISYI

DISTANCE 46|.2E0 EARTH TO MARS

3R,8tl GAL -6,31 ALL IS,It HCA tit,DR INA leT,T| ECC ,83353 INC S,S116 Vt SS.S4S

V2 21,4SS

LVl -31.10

LOt. 174.?| VL

LOP 3SS,4S VP R4.Olt GAP |8,88 ALP 84.S? TAL 385.18 TAP 12Y.23 RCA 14S.08 APO R31,SS

GP 18,82 LAL 13S,18 ZAP 144,04 ETA 152,41ZAE 156,88 ETE lO?,4S ZAC 111.Y4 ETC 275,52

OLA -4S,OO RAL 340,27 RAD SQ48,2 VEL 12,373 PTH 7,29 VHP 6,238 OPA -8,iS RAP 303,48 ECC S,S4S9

L-I TIME Ik_ LAT INJ LONG 1Md RT ARC INJ AZNTH IHJ TINS PO CIT TIM INJ 2 LAT INJ 2 LONG

8tit,iS 0,54 S3,03 818.48 13S,i8 83 85 51 llSl,S 8S.13 33.S5

120S.36 |9_58 36.15 2_9.42 131.36 I 13 8 205.4 34.54 16.76

1905.36 19,58 38.15 2_9.42 131.3S I 13 t 905.4 34.54 lS.YS

1905.36 t9.58 _8.1S 829,42 131,3G I 13 8 905.4 34.54 15.76

1909.38 19.58 31115 289.48 131,38 I 13 8 995.4 34.S4 16,76

1905,36 19.58 38.15 289,42 131,35 I 13 8 905.4 34,34 16.76

liDS.IS 19.58 38,15 8_9.42 131.31 1 13 8 905,4 34.54 11.T6

DllrWERENTIAL CCRRECT|Qi¢S

T0£-1.3099 TNA'I,9138 TC3 °,0381 |AU .8078

2DE -,DSTQ RRA -,8931 RC3 o4168 FAU ,07003

FOE 8.0588 PIA 4.t808 FCS-I,88T9 RIP 5_!?

8DE 1.1838 iRA 1,TITS SC3 ,4S81 _8P 907

LAUNCH OAT[ MAR 13 1971

HELIOCENTRIC CONIC

M[O"COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

lOT 8881,8 _r_ lilt,4 SG3 S80,8 ST 75,3 8R 38°8 IS ?8,6.

RRT ,986| RRF -,9811RTF -,9158 CRY ,t967 CRi ,1807 CRY .9iRO

8GB 8949.? 283 -.8612 213 -.9483 L3A 110.5 NSA 14.5 8SA _S

SGI 890?,8 SG8 490,S THA 30,0? ELI 84,3 EL2 2,S AL_ 24,15

FLIGHT TIM( 180.00 ARRIVAL DATE 8EP 18 t|?t

DISTANCE 461,097 EARTH TO MARl

RL 148.20 LAL .OD

RP 206.69 LAP -1,T8

R¢ iS,SIS _. -3S.Q9

PLAN[TOC(NTRIC CONIC

C3 33.747 VHL 5,809

LNCH AZNTM LNCN TIME

SO.OO 83 3S 89

51.10 O 39 83

51,10 0 39 83

51.10 O 39 83

S1.10 O 39 23

51.10 O 33 23

51.10 O 39 23

LOL 174. ?S VI. 38,T?! GAL -8.28 AZL 15°gT HCA 168.8T 8MA 101._1 ECC °93503 IMC 5.9715 VI 82.215

LOP 337.78 VP 83,96§ 8AT 11.86 ALP 84.89 TAL 325.t7 TAP 180.54 RCA 143,95 APO 289.96 V8 86.49S

GP 19.97 LAL 133.87 ZAP 142.08 iTS 151.71 ?AS 1iS.30 ETE 101.83 ZAC 121,48 ETC 275.58 bVl -38,S9

DLA -46.T4 RAL 341.89 RAO 0645,4 VEL 12,396 PTH T.31 VflP 1.135 DPA -1.38 RAP 302.97 [CC 1.3354

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM LNJ 2 LAT INJ 8 LONG

2079.45 13.61 48,51 825.89 136.04 24 11 8 1079,4 30.59 29.91

1931,44 19,99 40,99 231.8i 133.17 I 11 34 931.4 35.56 19.93

1931,44 19.99 40.99 831,56 133,17 I 11 34 931,4 35.56 19,98

1931.44 19,99 40.99 231,81 133.1T I 11 34 931.4 35.56 19.98

1931.44 19.96 40.9i 831,86 133.17 I 11 34 931,4 35.56 11.68

I131.44 11.98 40.91 831.81 133.17 ! 11 34 931.4 3S._S IR.28

1931,44 19,99 40,99 231.86 133,1T I 11 34 931,4 33.36 IR.98

DIlelrERENTIAL CCRRECTI_8

TD[-1.4123 TRA-I.4256 TC3 -.O20S DAU ,28?S

ROE -.?SOS RRA -.gTT9 RC3 .3040 FAU .07803

FOE 2.2264 FRA 4.2114 FC3-1.8494 S8P 5094

BDE 1.5943 iRA 1.?21? IC3 .3044 FIP 934

LAUNCM DATE MAR 11 1ST1

HELIOCEMTRIC CONIC

RL 148.80 LAL .DO

RP 206.71 LAP -1,74

RC 6S.SST CrL. "37*14

PLANETOCENTRIC CONIC

C3 34.637 VHL 3.SO?

LNCM AZNTH LNCH TINS

48.68 0 38 37

48.68 0 38 37

48.68 0 38 37

48.88 O 38 37

48,61 0 38 3?

48.ei o 31 3?

48.68 0 30 3?

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8479,8 3GR 1689,8 SG3 507,1 ST 76.1 SR 42.1 SS 73.S

RRT ,9281RRF -,9919 RTF -,9164 CRT ,9939 CRS .V661 CST .96_0

SOB 3000,8 223 -,2194 213 -,914? LiA 114,3 MIA 14,S SSA .5

IS1 8954.0 802 528,8 THA 33,58 ELt 86.9 EL2 4.1 ALF 88,89

RLIGHT TIN[ t88.00 ARRIVAL OAT[ aSP 14 1871

OIiTANC[ 418.995 EARTH TO MARS

LOL IY4.?S VL 38.730 6AL -S,|4 AZL 96.39 HCA 164,14 8NA llS.lR EC¢ .22673 INC 1.3657 VI 21,94S

LOft 338.91 VP 83,90? GAP 11,S1 ALP 83,86 TAL 325,T8 TAP 129,85 RCA 144.02 APO 828,4T V2 26.423

$P 81,01 ZAL 132,47 ?AT 139,16 ITS 150.97 ?AS 153,S3 ETE 101,4| ZAC 123.33 ETC 2?5,14 LVI -34.26

DLA -48.60 RAL 343.01 RAO Sa48,8 VEL 12.438 PTH ?.34 VHP S.034 OPA .4_ RAP 302,36 ECC 1.5704

L-_ T3ME INJ LAY |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TI_ [kJ 2 LAT INJ 2 LONG

1938.97 20.30 43.97 234.77 135.16 1 11 16 9sg.o 36.54 23.45

I238.97 20.30 43.97 234.7? 135.16 I 11 16 ssg,G 36.54 23.45

J914.87 20,30 43.9? 934.77 133,11 ! |1 16 959.0 36.54 23.45

I231.97 20,30 43.97 234,77 135.16 I 11 16 959.0 31.54 23.45

|958,97 20,30 43,9? 234.?? 135,16 I |l 18 939,0 36.54 23.45

1938.9? 20,30 43.97 234,?? 135.16 1 !1 16 959.0 36.54 23.45

IS98,97 20,30 43,RT 234,?T 135,16 t it II RSg.g 36.14 _3,41

DIFR2RENT|AL CCRREC?I041S

T82-1,4341YRA-I,33?3. TC3 -,03811AU ,2484

RDC -.$430 RRA-t,O?Si RC3 ,3341 FAU ,07307

rOE R,4Stl IRA 4,RIDS FCS-t,l154 lip $42Y

SOt 1,7114 iRA t.7313 8C3 .S3S1 PAP RYe

LkUNCM OAT[ MAR IS lS?l

NELIKENTRIC CONIC

RL 140.80 LAL .DO

+RP 206,?S LAP "1.?S

NC iT.SPY GL -40.41

PLANRTOC[NTNIC CONIC

¢$ S|,SOS VML I.SiS

LNCH AZMTH LMCH TIME

46.13 O 30 l?

43.13 O 3S t?

41.13 O 31 R?

46,13 O 31 I?

41.13 0 3R 2?

41,13 O 31 +?

41.13 'O 39 27

DIFFERENT IAL C_RECTIONI

TDE-1.ST4T TNA-t.2623 TC3 -.O311 BAD .8751

RD[ -,gIST RRA'1,1?81 RC3 .570S FAU ,07428

FOE 8.708D FRA 4.1333 FC3-1,7870 DIP 5584

ROE 1.8367 BRA I.?RS? BC3 .5717 FSP SiS

MID-COURSE EXECUTION ACCURACY ORSIT OET[RM1NATION ACCURACY

SGT 2471.1 8DR IO92.R $83 103,3 IT ?8.S IR 47.S 88 ?S.I

RRT ,1212 RRF ",IS41RTF -,_,33 CRY .SSOS CRi .liD4 (iT .lilt

IGB 3118,0 R23 ",2013 RI3 -,iSl3 Lid 120.3 MIA IS,2 IAA .4

151 3011.S 852 $Tl.5 THA 31,81 ELl 91,? EL2 5.5 ALF 31,03

_LIGHT TIME 114,00 ARRIVAL OAT[ i2P 11 tl?I

OIITAMC[ 4?3.Ill EARTH TO MARl

LOt, 174,Y! YL 3t,llt 8AL -t.OI ALL IS,iT NCA 119,40 ink lll.ll ECC ,t1312 IRC 1.1700 vt tS.S43

LOP 340,tS VP 13,830 GAP 11,17 AZP 83.35 TAL 385,?t TAP 131,11 RCA 144,08 APO 227,01 V2 tS,483

6P 84.02 EAL t30.SS ZAP t3?.SS ST8 130.80 ZAE tll.4S EYE lOS. IS ZAC 123,30 [TC 273.71L¥1 -34.13

DLA -$0,51 RAL 3AS,IO RAO Sl41,t VEL 18,421 PTH ?,38 VHP 5,198 OPA 2,$0 RAP 301,13 ECC t,$922

L-I TIM[ INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIN[ PO ClT TIM INJ 2 LAT INJ 2 LONG

ttSS.34 tO.4S 47,11 838°24 137,35 I 12 35 988.3 3?.43 2?,22

1333,34 10,41 47.11 838,24 13?.35 1 12 33 S38,3 3T.43 27,22

ISRS.34 20.43 47.11 238.|4 137.33 I 12 35 988.3 3?.43 2?,22

1911,34 80,41 47,11 838.24 137,33 I 12 3S I18.3 3?.43 2?,22

ISRS,S4 80,41 4T,11 831,84 137,33 I 18 35 SSS.S 3T.43 2?,22

1911.34 80.46 4?,11 238,24 137,35 I 12 33 288,3 37.43 2?,22

1911.34 20.46 47.11 238.24 137.35 I 12 35 gd8,3 3?.45 8?,22

NIO-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 2423.0 8DR 8112,? 883 113,0 ST 80,4 SR $4,0 61 12.?

RRT ,124? RRF *.i236 RTF -.2110 _RT .9181CR8 .g236 CST .2843

388 321i.3 223 -,244? 213 -.S154 LSA 128.4 MSA 15.4 $SA .4

SGI 3139.3 SG2 618.S ThA 48.87 EL! gs,s EL2 6.i ALF 33.?6
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAt tQ 1921

MELIOCENTM|C CCNIC

k_ 149,ID LAL *DO

RP 205.77 kA9 -t.T1

R¢ S9.140 GL o45.13

PLAN[TO¢ENTR|C CONIC

C3 _?.979 YHL S,155

LNCH A2NTH LNCN TIME

45.45 0 42 22

43.45 0 42 22

43.48 0 42 22

45.45 O 42 22

43.45 0 42 22

45.45 0 48 82

45.45 0 42 22

t

VLISMT TIN[ 188,00 ARRIVAL DATE 8[P IR lift

LQL t?4,TS VL 8t.tlS $AL 29.145

LOP 841,52 VP RS,FD5 GAP |0.83 AZP 82.T8 TAL 82|.HI TAP 132,42 RCA 144.15 APO 225.2R 25.445

_1_ 81,48 2AL t2_.Dg 2AP 255.24 ET8 249,42 ZAE t49.tt [TE tOt.iS ZAC t_T.D8 ETC 2TS.80 -$4.25

OiITANCE 4?7.852 EARTH YO NARD

o5.91 AZL ST.84 MCA 211,1t SNA 184,tT EC¢ .tSOTD |MC T.443S VS

V2

LV:

DLA -52.72 RAL 548.89 RAO 8149.8 VEL 12,$10 PTN T.48 VHP 5.9?| OPA 4.85 RAP 800.76

L-I TIN[ |NJ LAT |NJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CIT T|H INJ 2 LAT

2080.04 E0.45 S0,42 242.42 159,24 I |1 2 1020.0 39.21

20_0.04 20.48 50.42 24_.4| 159,74 1 |1 2 1020.0 58.21

20_0.04 20.48 50.48 242,41 |39,T4 | 16 2 1020,0 35.21

202Q.04 20.43 80,48 242.4| 138,74 | 15 2 1020.0 88.21

2020.04 20,45 50.42 242,41 159,?4 | 16 2 1020.0 31.21

2020.04 20.45 50,42 242.41 135,?4 I 16 2 1020.0 58.2!

2020,04 20.43 50.48 242.4| 155,74 I 15 2 1020.0 58.21

ECC

IHa

1o5234

2 LON)

81.38

81.53

31.33

31,55

8|.33

31.33

31.33

DI_rEflENT|A_ CERRECT|ON8

TOE-1.6?4O TRA-I.1547 TC5 -.0347 BAU ,3068

N08-1.$750 RRA-1.2)60 RC8 .1_48 FAU .0745t

FOE 3,0019 IrAA 4.052? FC3"1.7115 2SP 5752

)DE 2.04?0 IRA t.7284 DC8 .1058 FSP 2002

LAUNOt DATE NAN 11 1972

MID-COURgE E:_ECUT|O_ ACCURACY ORBIT DETERMItUTiON ACCURACY

5GT 2582.3 SGR 2379.9 8G3 115.0 8T 82.3 8R 52.3 86 96.7

RRT ,g228 RRF -.ggG? RTF -.9075 CRT .0860 CR$ ,tOil ¢9T .9667

SGB 3353.3 R23 -.2239 R18 -,9?|7 LSA 133.9 HSA 15.5 86A .5

8St 3287.5 102 tl0,1 THA 45.25 EL1 202.g EL2 ).3 ALF $T.02

FLIGHT TIME 222,00 ARR|VAL DATE OCT 24 1671

HELIOCENTRIC CONIC DISTANCE 551,1'01 EARTH TO MARl

RL 148.80 LAL .00 LQL 114.75 VL 32,893 GAL -S,5| AZL 82,04 NCA 189,51 8HA 179.|0 EC¢ ,19382 INC T.9842 VI 89.645

RP 208,85 LAP "1,31 LOP 4.12 VP 23.020 GAP 5.82 AZP 92,86 TAL 32d,?8 TAP |54,29 RCA 244.37 APO 213,82 VE 28.245

RC 98.929 64. 47.74

PLAN[TOCENTRIC CONIC

C3 36.214 VHL 6.018

LNCH AZNTH LNCH TIN[

50.00 24 28 9

60.00 14 0 38

70.0Q 13 82 18

23.93 12 50 0

73.95 18 80 0

75.93 12 30 0

110.00 19 5t 44

GP -48.$5 8AL t21.48 ZAP 103.69 ET8 192.28 ZA[ 129,59 ETE 228.30 ZAC 58.T7 [TC 272.09 LYI 30.48

DLA 52.20 RAL 311.75 RAD SI49.3 VEL 12.494 PTH ?,58 VMF 5,282 DPA -65,68 RAP 310.57 [¢C 1.5i60

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

3950.50 "44,13 171.00 2tA.12 ?0.02 25 18 8 _59.5 °47.28 13t.50

3990.23 "34.58 269.09 209.43 67.86 15 7 8 2990,2 °40.20 15) o51

4D74.09 -23.41 !70.84 203.82 _4.44 14 4O 12 3974.t °31.58 144.11

4867,05 -18,91 129.88 198.59 60.67 15 41 ? _6T.I "24.26 157,13

4212.05 -15.91 tT9.88 tgs.5g 60.6T 13 42 T 5267.1 °24.76 157o13

426?.05 -13.91 |79.12 |98.5) 60.87 13 41 ? 826?.1 -84.76 liT.iS

3110,91 -23.46 99.|6 203.82 64.44 19 23 45 2120.9 -81.88 78.73

DIFFERENT IAL CORRECTIONS

TOE .7698 TRA .0000 TC8 -.5791 BAU .6053

ROE 2.5555 RRA 3.1988 RCS-t.|O60 FAU ,Dgogo

_DE 4.1595 _A e.5506 VCS-8.|5|S JSP 8)01

6DE 2.6686 2RA 3.8988 BC8 t,2503 F|P 1299

LAUNCH DATE MAR 21 1671

HELIOCENTRIC CCNIC

RL 149.80 LAL .00

RP 209.04 LAP -t.86

RC 100.898 GL 45,48

PLANETO¢ENTRIC CONIC

C3 31.575 VHL S.618

LNCH AZMTH LNCN TIN(

50,00 14 41 31

90.00 14 42 14

To.go 14 48 34

80.00 |4 4? 15

90.00 15 15 55

100.00 I7 30 5

110.00 19 43 1

N|D'COU2$E EXECUTION ACCURACY CItBIT DETERMINATION ACCURACY

8GT 1011.4 5GR 5190.4 803 258.? ST 36,7 6R 188.3 88 108.5

RRT ,5168 RRF .9991 RTF ,5514 CRT .8726 CR5 -.Dg)g C8T -.875_

808 5208.| R25 -.0005 R13 .9993 LSA 1?5.? 1484 17,3 85A .3

801 5||?.4 802 811.4 THA 84.09 ELl |42.1 EL2 17.0 ALP 76.61

FLIGHT TIN[ 224,00 ARRIVAL DATE OCT 28 1971

DISTANCE 555.801 EARTH TO MAR5

L_. 1T4,75 _ 38.289 SAL -5.52 AZL 83.|0 HCA 190.74 8HA 178.97 ECC .19342 INC 6.9032 Vl 26.949

LOP 8.42 VP 28,563 GAP 5.58 AZP g$,T6 TAL 324.17 TAP 155o40 RCA 244.35 APO 213.59 v2 26,221

GP -4O.H ZAL 129.57 ZAP 102.95 ITS 190,48 ZA[ 150.7? ETE 225.22 ZAC 61.48 [TC 271.90 LVI 28.20

DLA 2T.88 RAL 818.01 RAD 6847.8 VEL 12.3D8 PTH 7.24 VHP 4.926 DPA -63.21 lAP 307.66

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZHTH INJ TIME i_ CST TIN IMJ 2 LAT

3825,59 -40.57 159.I6 209.06 78.91 15 45 12 2826.0 -45,5"

5924.07 -38.12 156.43 206,50 ?5.80 15 45 58 2824.1 -3g. SP

8820.14 -29.R5 158,28 203.68 T2.58 15 4? 14 2820.1 -34.12

8801.69 -21.95 145.59 200.65 69.24 IS $0 42 2808.? -28.54

3715,81 -16.81 |40.30 |98.38 66,78 16 17 51 2715,8 -24.76

8285. I6 -21.56 110.?8 200,85 89.24 18 24 48 2283.2 -28.54

2505,86 -29.85 82.2| 203,88 72.58 20 30 4? I882,0 "34.12

ECC 1.5196

INJ 2 LONG

124.09

125.42

125.40

123,91

119.23

85.24

54.32

DIFFERENTIAL CORRECTION5

TD( .7480 ?HA .I485 TO5 -.7011 IAU .|705

ROE !.2362 RRA $,1747 RC8"1,1521 FAU .09914

POE 4,3895 ERA 7,5114 PC3-2,7182 28P 8642

ODE 2.3500 iRA ).tPT? BC3 1,3518 FSP 1539

MID-COURSE EXECUTION ACCURACY ONiIT DETERMINATION ACCURACY

5GT !|13.5 $GR 4908.1 863 889,| IT 38,2 8R 13D,5 88 110.5

tiNT .6291RflF ,999| RTF *_*OD CRT ,9039 CRI ",9988 C8I ",8144

168 511D,9 R23 .0057 RI5 ,5991 LSA 174.5 MIA 16,4 8Sk .3

801 5038,5 802 65808 ?HA 5|,T? ELI 135.! 2L2 19,5 ALP ?4.98

LAUNCH OATS MAR tl 1IT| FLISHT TIME 226.00 ARRIVAL DATE OCT 28 IITI

HELIOCENTRIC CONIC O|iTANC[ 580.OO!

RL tAl,lO LAL .gO LOL tTi,fl VL 3t,t?T IAL -I,13 AZL 83.|4 MCA tit,IF 8NA

RP 2Ot.t4 LAP -1.25 LOP 1,86 VP 22,847 SAP !,34 AZF 9!.93 TAL 324,!4 TAP

RC 102.965 GL 56.5S GP -31,58 ZAL 152.29 ZAP 102,00 ITS 188.84 ZAE 1!1,5| ET[

PLANETO¢ENTRIC CONIC

¢3 28,370 VHL 5.326 OLA 24.28 HAL 514.18 HAD 6648.4 VEL IS.IT9 FTH ?,14 VHP

LNEH AZNTH LNCN TIME L-! TIN[ INJ LAT

80.00 15 5 !1 3715.80 -4?.50

60.00 IS 15 46 3692.67 -89.?8

70.00 16 28 6 3650.51 -32.68

60.00 IS 56 15 8562.50 -26.95

90.00 16 57 7 3365.65 -24.47

lU0.00 16 59 5 3036.78 -26.93

110.00 20 2? 53 269?,35 -32,66

OIVFERENT|AL CERRECTtON6

TOE .?447 TRA .5095 T¢5 -.8355 6AU ,5423

ROE t,2876 IRA 8.4165 RCS-t.t633 FAU ,10771

FOE 4.5617FRA 8.5132 FC3-3.2884 BSP 8345

BOE 2.1222 BRA 5.4822 BC3 |.4484 FSP 1?55

EARTH TO MAR8

|TI.II |CO .t2305 IH¢ 6.0583 Vt II.14i

|!8.!| RCA |44.35 APO 293.30 v2 21, i98

222.01ZAC 83,93 [TC 271.69 LVl 26,21

4,855 DPA -81.03 RAP 305.0? [CC 1.4989

INJ LONG ZMJ RT ARC INJ AZMTN INJ TIME PO CDT TIH INJ 2 LAT INJ 2 LONG

148,67 204.05 86.94 16 ? ? 2715.9 -43.11 114.61

145.67 203,10 82,93 16 15 20 2692.7 -38.31 114.61

140.$9 201,73 79.41 16 28 57 2650,5 -53.$8 112.19

132.80 200.33 76,!9 16 55 35 2562.3 -29.86 105.76

!1?,68 t9g.65 75.56 17 53 12 2365,? -28.20 91.22

94,17 200.33 76.59 tg 20 42 2055.8 -2),96 67.13

69.81 201.?3 ?g.41 21 12 30 1622.5 -33.69 41.11

NID-CQURSE EXECUT|ON ACCURACY ORS|T OETERNIMAT[ON ACCURACY

6GT |251,? SGR 4?85.S 503 1012.0 8T 40,4 SR 123,3 95 115.8

RRT ,7'225 RRF ,2990 RTF ,7307 CRT .9266 CRS -.g996 CST -.9252

6G! 4946.5 R23 .0210 R13 ,9g88 LDA |73,2 NSA 15.6 55A .d

$GI 4573.0 602 849.9 THA 78,g6 ELI 128,g EL2 14.S ALP ?2.87
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAR li |iT|

HELIOCENTRIC ¢QNI¢

RL 148.00 LAL .DO

RP 209.44 LAP "!o28

RC 104.t13 GL 38,0?

PLANETOCENTRI¢ CONIC

C3 28.088 VHL 5.109

LNCH AZHTH LNCH TIN[

8D.00 15 24 56

SO.D0 IS 38 15

TO.DO 18 1 58

80.00 16 40 16

90.00 1? 4? 41

tOO.DO _9 23 8

liD.DO 21 l 4

LQt. 174.T$ VL _2.171 GAL

ARRIVAL DATE OCT |O liT|FL|tNT 7112 228.00

OISTANCt 664.|84

"|.54 AlL 84.63 RCA t|3.ti 8NA

EARTH TO HAR8

178.76 [C¢ .It|Y| IHC 3.371Y Vl 26.845

APO 213°2R V2 21, t74

(TC 2?1.47 LVI 24,45

LOP 7.88 VP 22.9|1 GAP S.11 AZP 15.23 TAL 324.40 TAP 157.58 RCA 144.30

GP 0|6.33 EAL 1|4.67 ZAP 100,?? ET3 |86.94 ZAE 131.88 £T[ 818,?7 ZA¢ 88,16

OLA 20.e8 RAL 313.E$ RAD 8645.4 VEL |2.083 PTH 7.06 VHP 4.439 DPA -59.08 RAP 302.Y2 ECC 1.428|

L'I TIHE INJ LAT INJ LONG INJ RT AEC INJ AZHTH IHJ TIN( PO CET TIN INJ 2 LAT INJ 2 LONG

3622,74 "47,48 139,?0 199.65 95,84 18 25 18 2822,7 -40,44 107,32

5564,57 -40.29 I36,55 199,89 88. It 18 38 0 2584,8 -38.24 |O8.tR

3510.67 -33.81_ 130.80 199.49 85.26 17 0 17 2518,7 -|2.28 102.17

3397.55 -28.g8 121.00 198.88 82.46 17 36 53 2397,8 °29.18 93.58

3179,91 "_?.03 I04,70 198.57 81.38 18 49 41 2t78.9 -27.93 7?°73

28Y2.03 -28.96 82.37 198,88 82.46 20 11 0 1872.0 "29.18 54.95

2585,49 -33.86 59.71 199.48 85.26 21 43 50 1585,5 -32.28 31.09

DIFFERENTIAL CCRR£CTIOi_

TOE .7532 TRA .4777 TC3 -,9683 DAU .5366

RDE 1.7933 RRA 3.2806 RC3-1,1957 FAD ,11546

FOE 4,89?8 FRA 9.3555 FC|-3,8316 68P 8086

DOE 1.9450 DR| 3,3155 BC3 1.5385 FSP 195?

HID-COURSE EXECUTION ACCURACY ONBIT D2TERNINATION ACCURACY

6GT 1421.7 8DR 4588.? 805 1124.1 8T 43,1 8R 116.? 88 120.0

RRT .7921RRF .9988 RTF ,7983 CRT .9458 CR8 -.9993 CST -.6330

860 4803.9 R23 .0335 R15 .gg8| LEA 172.2 HSA 14.7 9SA .4

SGi 4729.5 802 842.0 THA 75,75 ELI 123.7 EL2 13,2 ALF ?0.49

LAUNCH DATE NAR 16 1971 FLIGHT TIME 250.00

HELIOCENTRIC CONIC

RL 148.80 LAL .00

RP 209.88 LAP "l.19

RC 109.958 GL 32.94

PLANETOCENTRIC CONIC

C3 24.424 VHL 4,942

LNCH AZHTH LNCH TINE

50.00 15 41 4Y

80.00 18 O 33

70.00 18 28 41

80.00 17 13 48

go.DO 18 24 39

tOO.DO 19 58 40

110.00 21 28 ?

ARRIVAL DATE NOV 1 1971

DISTANCE 568.529 EARTH TO MARS

LOL 174.75 VL |2.266 GAL -5.56 A|L 85.20 HCA 194.42 8HA 178,68 [CC ,19256 INC 4.8005 Vl 29,94S

LOP 9,13 VP 22.8?5 GAP 4.88 AZP 84.65 TAL 324.24 TAP 158.87 flEA 144,27 APO 213.08 V2 26.150

GP -34,33 ZAL 136.?5 ZAP 99.36 [78 185.36 ZAE 131.86 [TE 215.58 ZAC 68,18 [TC 271.24 Lvl 22.91

DLA 17.90 RAL 316.23 RAD 6644.8 VEL 12.017 PTH ?.01 VHP 4.268 OPA -SY°30 RAP 3DO.S7 [C¢ 1.4020

L-I TIHE INJ LAT ZNJ LONG INJ RT AEC INJ AZHTH INJ TIME PO CST TIM 1NJ 2 LAT ZNJ 2 LONG

3543.66 -49.85 132.17 196.00 99.61 16 40 50 2543.7 -37.78 101.61

3493.68 -40,11 128.81 197.13 94.34 16 58 47 2493.7 -34.01 99.50

3410.85 -34.15 122.40 197.43 90.22 17 25 32 2410,g -30.50 94.28

3269.43 -29.75 111.57 197,52 87.36 18 8 18 226g,4 -27.82 84.31

3040.76 -28.05 94,85 197.21 86.29 19 15 20 2040.8 -26,7? 67.72

2743,90 -29.75 72.93 197.32 87.36 20 42 24 1743.9 -27.82 45.88

2457.67 -34,15 51.31 197.43 90,22 22 g 5 1457,7 -|O.SO 23.20

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1316,9 |DR 4398.0 383 ]225,4 8T 46.3 8R 110.6 96 123.3

RRT .8426 RRF .9986 RTF .8475 CRT .9613 CRS -,9989 CST -.9476

SGB 4685,8 R2| .0464 R13 .9976 LSA 171.4 HSA 13.9 33A .5

801 4611.6 802 830,4 THA 72.19 EL! 119.4 EL2 11.6 ALF 67.86

FLIGHT TIE 232.00 ARRIVAL DATE NOV 3 1971

LOt. 174.75 VL 32.26t GAL

LOP 10.36 VP 22.839 GAP

GP "|2.52 ZAL t38.58 ZAF

DISTANCE 572.49Y EARTH TO HAR$

"5.50 AZL 85.68 HCA 195.65 8HA 178.60 ECC .18245 INC 4.3180 Vl R9.945

4.65 AZP 94.18 TAL 324.08 TAP 159.72 RCA 144.23 APO 212.9? V2 28.124

87.81 ET3 183.91 ZAE 1|1,55 [T[ 212.51 ZAC 70.02 ETC 271.01 LV[ 21.54

DIFFERENT IAL CCRRE¢TiON8

TOE .7710 TRA .652| 7C3-1.1DOQ DAU .5302

ROE 1.8377 RRA 3.1088 RC3"1.1940 FAU .12234

FOE 4.8059 FRA10.1107 FC3-4.3366 BEP 7863

DOE 1.8t01 BRA 3.1765 6C3 1,6239 FSP 2140

LAUNCH OATE HAR 16 1971

HELIOCENTRIC CONIC

RL 148.80 LAL .00

RP 209.8? LAP -I.18

RC 109.028 GL |0.13

PLANETOCENTR|C CONIC

C3 23.192 VHL 4.818 DLA 15.22 RAL |17.14 RAD 6644.2 VEL 11.986 PTH 6.96 VHP 4.130 OPA -55.99 RAP 298.58 ECC 1.3017

LNCN AZHTH LNCH TIN[ L-i TIN[ INJ LAT INJ LONG ]HI R? |SO ]NJ AZHTH INJ ?IN| PO C$T TIH IHJ 2 LAY INJ 2 LONG

SO.DO 15 58 25 3475.67 -45.86 125.89 193.11 104.36 16 54 21 2475.T -35.27 97,05

80.00 16 18 48 3418,12 -39,50 122,50 194.87 98,72 17 15 44 2416.1 -31.81 94,11

70.00 16 51 22 |326,27 -|3.91 115.34 195.67 94.38 17 46 42 2320.3 -28.80 67.91

80.00 17 41 6 5184,39 -29.83 103.76 155.92 91.48 I| _5 52 2164,4 -28.20 76.g3

90.00 18 S4 13 2928.45 -28.28 86.45 195.95 go.$g lg 45 t 1925.4 -25.27 59.84

lO0.OO 20 23 58 2838.88 -29,85 65,15 195.92 91,46 21 ? 57 1635.9 °26.20 38.30

llO,O0 21 50 48 2367,09 -35,91 44.28 !|5.87 94.38 22 30 15 1387.1 -28.60 16.83

O1?FERENTIAL COqRECTIONI HID-COURSE EXECUT|ON ACCURACY ORD|T DETERMINATION ACCURACY

TDE .?941 TRA .8313 TC3-1.235R 8AU .5288 |GT 1831.9 Sr._q 4212.2 SG3 1315,6 3T 4|.6 SR 105.1 33 I25.$

R02 1.5109 RRA E.t486 RC|-l.tet8 FAD .12830 RRV .8T84 RRF .8904 RT7 ._,24 CRT .8732 CR8 ".9885 CIT -.tSlZ

?0C 4.0|08 FRAIO.?Til FC3-4.?989 8IF ?SIR 8GB 4593.5 R23 .0800 R15 ,|gGT LEA 170.| X&k 15.2 |EA .6

902 t.7OY8 IRA |.08|5 |C5 1.7079 ?iF 2302 8Gt 4510.5 S_2 815.9 THA 58.35 ELI 115.0 EL| 10.4 ALF 85.08

LAUNCH DATE MAR 16 18Y1 FLIGHT TIME 254.00 ARRIVAL DATE NOV 5 1971

HELIOCENTRIC CONIC OI|TANC[ 37t.262 [A2Y_ TO RARe

RL 148.80 LAL .00 LQA. IT4,?| VL 32.25? GAL -|.80 A|L 16.10 HCA 198.RT SNA 178.54 E¢¢ ,19|42 IN¢ S,|04l VI 2i.I4S

160.?? RCA 144,1R APO 212,|9 Vt E8,098

20|,|i ZAC 71,7! EYe 2?0.78 LVI 20.33

RP ltO.lO LAP "1,13

RC 111.S_1GL 27,80

PLAHETO¢ENTRIC ¢0N1¢

¢3 22,272 VHL 4.Y18

LNCH AEHTH LNCH TIN|

50.00 16 9 20

80,00 19 34 42

70.00 17 10 51

80.00 _8 4 9

98.00 19 11 59

100.00 20 4? l

I10,00 £2 tO I

LOP 1t.69 ¥9 tt,804 GAP 4,43 AlP 13.T4 TAL 315.90 TAP

GP -3D.I1 IAL 140.18 Z4P 88.|4 2T8 182o57 ZA2 13|.DO [T[

DLA 12.R2 RAL |17,88 RAD I045.1 V[L 11. RI? PTH I.g3 VHP 4.018 OPA -54.22

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM |NJ T|NE PO CST T|H

|416.Y8 -44,?4 120.67 190.87 108.25 17 8 16 2418.8

3349.22 -38,8? 116,|1 193.09 102.36 17 30 51 2349,2

3242.85 "33.34 109.37 194.26 97.6? 18 4 54 E242.R

|07|.|5 -28.48 |7.21 194.Y7 84.89 18 55 25 2075,|

2834.50 -28.04 ?8,60 184.89 93,81 20 6 lO 1634.5

25|0.32 -29.49 58.5? I84.?? 94,89 21 2g 31 1550.3

2280.87 -33.34 38,_8 194.28 g?,87 22 4| 2Y 1289.7

DIFFERENTIAL CORR[CIION8

TDE .8241 TRA !.013| TC3-1.3841 IAU .5|54

RDE 1.4044 RHA 2,7988 R¢3-1o1614 FAU .13404

?DE 4.9539 FRA11.394? FC3-|.2103 |EP 7514

802 1.6284 BRA 2°9768 BC3 1,7918 FEP 2444

MID-COURSE EXECUTION ACCURACY

8GT 2061.8 8DR 4031.4 $G| 1394.7

RRT ,904| RRF ,9981 RTF .g075

808 4528.1 R23 .0733 RI3 ,gg55

8Gt 4457.4 $G2 796.g THA 64,30

RAP 298,71 ECC 1.5865

IHJ 2 LAT INJ 2 LONG

-32.gs 93.35

"2g.71 89.68

-28.75 82,87

"24.51 Y0.89

-23.66 53,44

-24.51 32.26

-26.73 11,59

OR6ZT DETERNINATION ACCURACY

ST 53.5 |R 100.0 98 127.8

CRT ,9822 CRS -.9979 CET -,9881

LEA 170.4 HSA 12.6 SSA .6

E1.1 113,1 EL2 8,9 ALF 62.09

I08



JPL :TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH OATS mar tl tSTS

HELIOCENTRIC CCNIC

RL 148,SO LAL ,DO

RP 81D.SS LAP -l.lO

R¢ 113.239 GL El. SO

PLANETOCENTRIC CONIC

¢3 2|.514 VHL 4,E41

LNCH AtHTH LNCH T|14t

|O.OO ID ROSD

IO.OO Ii 4i 4i

TO.DO 17 E7 54

80.00 ID E4 5

gO.DO 19 40 11

100.00 el S 97

110.00 22 ET RD

FI.ISNT TINt I$l.O0 AmmlVAL OATE NOV Y 1171

DISTANCE HO.S44

LOL 174,75 VL ]l.t$4 &AL "S.R5 AZL RG.4S HCA eRR.DO 8NA

LOP 22.81 VP tl.?18 GAP 4,t| AZP 93.37 TAL 325.?| TAP

9P "E9,33 ZAL |41.$3 ZAP 24.39 ETS 18_,34 ZA[ 130._E ETE

EARTH TO NAN8

IT8.4R ECC .19E48 INC 3.5499 Vl 21.941

191._0 RCA 144,14 APO 212,04 V2 2S. DT1

806,95 ZAC 73.28 (TC 270.55 LVI 19.24

OLA IO.SS RAL 3IS.El RAD IS43.1 VEL |1,899 PTH 6.91 VHP 3,926 DPA -S2.16 RAP tg4.9S

L-! T1N_ |NJ bAT lNJ LONG INJ RT A$C 1NJ AZHTH |Nd T|HE PO CST ?IN INJ ELAT

33DS,40 "43,39 11i.30 fiR,l? |11,4| |7 II 55 2363,4 -$0.12

3ED1.O4 "3?.?E 11E. li 191,72 105,39 17 43 37 EEl1.0 "2?.Ti

3ITS.DR -IE.eO 104.E8 193.18 IOO.TS 18 ED 30 21?5,9 "24.94

2t99.8D "El.St 91,23 193.SR 97.?S 12 14 S 1999.9 -Z2.lS

E?S4.E9 "ST,S4 73,T8 |94,0? 26.98 ED ES S 1754.3 -EE.OS

E474.31 -E8.SE 3,3.00 193.02 gT.T6 E1 40 SE 1474.3 -22.02

ttet.?t "3E,Sg 35.E0 193.18 IOD.?S E3 4 E3 12E2.T -E4.94

ECC t.)SSE

INJ 2 LONG

90.23

8S.99

78,29

35.89

40.11

27.23

T.21

DIPFERENTIM. CCARECTIQN8

TOE .DS?8 TRA 1.1989 TC2"1.4917 |AU .S4OS

RDE 1.31S6 RRA 2.6585 RC3-1,133E FAD .|3877

FOE S*OO2S FRAIl,8?46 FC3"S.S6DE DSP 7410

ODE I.S?OS BRA 2.9163 BC3 1.8734 FIP Z566

LAUNCH DATE M&R 16 1971

HELIOCENTRIC CONIC

RL 148.80 LAL .DO

RP 210.57 LAP -1.07

RC ItS.ISO GL 23.2T

PLANETOC[NTRIC CONIC

C3 20.994 VHL 4.581

LNCH AZNTH LNCH TINS

SO.D0 ID 30 44

60.00

TO.D0

80.00

90.00

SO0.DO

110.00

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT _303.0 SGR 3256.4 SG3 t463.4 ST 57.$ SR 95.3 88 t29.3

RRT .9E27 RRF .9978 RTF .9259 CRT .9807 CRS -,9972 CST -.RTSO

SGI| 4491.7 923 .08E3 913 .9941 LSA 170.2 NSA 12.1 SSA .T

$GI 4424.6 SG2 773,6 THA 60,14 ELI 111.1 EL2 T.4 ALF 59.02

FLIGHT TIN[ t38.OO ARRIVAL DATE NOV g 1gEt

D|STANC£ 585.180 EARTH TO MARS

178.4S ECC .19E40 INC 3.2339 Vl E9.94S

1DE.S3 RCA 144.12 APO 212,78 V2 26.044

204.1| ZAC 74,69 ETC 270.2? LVl 18.3S

L_ 174.75 VL 31,251 GAL -5.64 AZL 06.77 HCA 199.31 2HA

LOP 14,P4 VP 21.733 GAP 3.96 AZP SI.OS TAL 323.91 TAP

GP -E?,93 ZAL 14E,?3 ZAP 9E,4D ET8 120,13 ZAE 129,11ETE

DLA 8.?3 RAL 319.41 RAD 6643.3 VEL t|,874 PTN t,89 VHP 3,831 SPA -31.14 RAP 293.03 ECC 1.345S

L'I TIkE INJ LAT |NJ LONG INJ RT AIC |NJ AZNTH |NJ TIME PO CST T|N INJ 2 LAT ZNJ E LONG

3319.DE -42,35 |11.58 187.74 114.11 17 ES 4 2319.8 -EO.ST 8T.?O

I? O 33 3139.09 -36,?t 108,16 100.35 tOT,g4 17 54 S3 2239.1 -El.94 RE.el

17 4E 39 3117.90 -31.?7 sg.9D 1DE.E2 I33.26 18 34 33 t11T.O -23.29 74.33

18 41 8 2933.31 -el.E2 86.83 193,07 100.20 Ig 30 1 tg33.S -21.26 St.S8

19 $8 18 2604.46 -E6,89 $8.78 193,32 99,13 20 43 E 1684.5 -20.SO 43.$8

21 24 O 2407.98 -28.E2 48.20 193,07 100.20 22 4 8 1408.0 -21.29 22.94

22 41 99 2133,8E "31,77 28.3E 192,22 103,26 23 18 3 1163.2 "23.25 3.47

DIFFERENTIAL CCRRECTION8

TOC 1.0045 TRA 1.4503 TC3-1,3Q45 BAU .7917

ROE ,36TS NRA 1.0527 RC3-2.3800 FAU ,E8799

FOE 1.9070 FRA 9.143E FC-11;S?58 SSP 345S

BDE 1.1933 BRA E.3S2D 8C3 8.7140 FSP -TIS

LAUNCH DATE NAN tS 1971

NEL|OCENTRIC CONIC

NL 140.80 LAL .00

RP 210.82LAP -3,04

RC 117.94S GL 21,33

PLANETOCENTRIC CON|C

C3 20.&99 VHL 4.599

LNCN AZNTH "LNCN TIME

SO.DO 16 40 33

90.00 . IT !2 41

70.00 17 S9 39

80.00 19 ST 16

90.00 20 15 22

lOO.OO 21 4O S

110.00 22 56 2

NID-CCURSE EXECUTION ACcuRACY ORBIT DETERNINATION ACCURACY

8ST E524.5 SGR 3279.4 393 1387.6 8T 68,6 39 50.1 SS 70.3

RR7 ,9420 RRF ,9979 RTF ,9182 CRT ,9325 CRS -.9624 CST -.0407

SGB 4138.5 R23 ,1888 R13 .9817 ESA 106.8 NSA 27.2 SSA .1

SGI 408E,2 SG2 680,4 THA 52.85 ELI S3,S EL2 14.8 ALF 35.52

FL1GH7 71_[ 240.00

DISTANCE 589.197

LOL 174.?2 Vt. 3t.E4S SAL "5.70 AZL 87.04 HCA 200.53 3NA 29.949

LOP 13.ED YP 2E.$93 GAP 3,77 AZP 92,7? TAt. 323,29 TAP 26,015

GP -2E.Dt ZAL 143.93 RAP 90.T2 ITS 179.81 ZAE 128.19 ETE 17,40

DLA 6.95 RAL 3EO.ED R&D Qe43,t VEL !1.668 PTN I.S6 VHP 3.T92 SPA -50.43 RAP 191.T4 E¢C 1.349_

L£1 TIN[ ZNJ LAT |NJ LONG INJ RT ARC INJ AZHTH INJ TINS PO CS7 7IN INJ 2 LAT INJ 2 LONG

3280,74 -41.21 109.51 186.98 Ilt.2S 17 35 14 2280.T -t?.IS 85.36

3195.85 -35.73 |04,81 189.9? 110.03 18 S SS 2199.3 -24.32 00.23

3021.08 o30.91 96.18 |91.80 105.31 IS 4? 42 2OGG.! -21.71 71.41

28?6,04 -27,45 38.73 |92.7? 102,22 19 45 18 1875,0 -29.78 3?.95

2624.01 -2S,I? 34,50 193.0T 101.13 20 $9 S 1624.D -tg.OS 39.73

2350,52 -2T.45 44.10 192.7T 102.22 22 lg 19 1350.5 -19,72 19.32

2tIE.el -30.91 85.09 191.00 105.31 23 31 15 1112.S -21.71 .32

ARRIVAL DATE NOV !1 lg71

EARTH TO MARS

1T8.42 [CC .1927? INC 2.9565 Vl

393.82 _CA 144.03 APO E12.81 V2

201.94 ZAC T6,D2 ETC 270.10 LVl

DIFFERENT IAL CORRECTION8

TOE .9337 TRA |.5T34 TC3"I.T4IR |AU ,$$29

ROE 1.181T RRA 8.40T5 RC3-I.9507 FAU .14480

FOE 3,0920 FRAI2.TID9 _CI-I.OS93 28P 7410

|DE t.5OSO ERA t.eYet I¢3 2,0340 ?8P 2?92

NID*COURDE EXECUTION ACCURACY ORBIT DETERHINA710N ACCURACY

SGT 2806,9 SGR 3529,S $G3 1575.2 ST 66,0 SR 87.4 98 131.S

RRT .9490 RRF .9962 RTF ,_vS2 CRY ,9963 CR3 *.9)33 C|! -.1046

SGS 420g.6 R25 .1001 R13 .9912 LSA I?O.g HSA 11.5 $8A .9

SGI 44S0.4 SG2 T20.5 THA SI.S? ELI tog,4 EL2 4.4 ALF S2.gS

LAUNCH DATE NAR 12 IRTI FLIGHT TIME E42.00 ARRIVAL DATE NOV 15 tSTt

NELIC_ENTRIC CONIC OISTANCE S93.37S

RL 149.OO LAL .DO LOL 174.79 VL 3_,240 GAL -S,74 AZL S?,E9 HCA 201.?S |HA

RP 211.07 LAP -S.OO LOP 16,48 VP 22,163 SAP 5,|6 AZP R2.SE TAL 323.06 TAP

RC 119.734 GL ID.SI GP -25.39 ZAL 144,9E ZAP 88,83 ST3 |78.20 ZAE 129.95 EYE

PLANETOCENTRIC CONIC

C3 80.434 VHL 4.580 DLA S.33 RAL 3_0.8S RAD St45,0 YEL 11o851 PTfl 6,07 VHP

LNCN AZNTH LNCH TIM( L-I TIRE |NJ LAT INJ LONG INJ RT A$C |NJ AZNTH |NJ TIME

$0.00 IS 49 T 3E49.72 -40.1E 106,06 186,35 118,08 t7 43 13

6D.DD 17 23 D 3199.SO -34,77 101.88 189,41 111.$1 19 IS 33

70,00 18 8 32 3020,63 -30,05 92.92 191.43 107.05 18 59 13

80.00 19 11 21 2824.98 -26.6? Tg,14 192,50 103.95 19 58 26

9Q.O0 20 30 19 E570,37 -25,41 60,?S 198.83 102.89 El 13 5

100.00 21 54 13 2293.45 -26,67 40,51 1g2.30 103.gs 22 32 32

1t0.00 23 S ]R 206?,48 -30,05 21.84 1gl.43 107.05 23 42 46

DIFFERENTIAL CCRR(¢TIQN8 NID-COURSE EXECUT|ON ACCURACY

TDE .gTS2 TRA 1.T626 TC3-1,8395 BAU .$780 3ST 3064.7 SGR 33?0.T SG3 1612.T

RDE 1.1258 RRA 2.2893 RC3-1,00g3 FAU ,14731 RRT .9524 RRF .gR63 RTF .gs59

F'DE 3.1071 FRAII.0184 FC3-6.2412 BSP 7437 3GI 4533,? R23 ,1139 R15 ,9898

BOE 1.4901 DRA 2,$893 BC3 2.1157 FIP 2866 39| 4301.7 392 6g9.3 THA 47.8B

EARTH TO MAR8

178.4D ECC .19303 |NC E.?O_ Vl E9.943

124,81 RCA 143.tS APO 212,84 V2 25,929

199.?S ZAC 77.25 ETC 2sg.es LVl t$,60

3.?44 DPA -49,54 RAP 290.86 [CC 1.3383

PO CIT TIN INJ 2 LAT INJ 2 LONG

2249.T -2s.sg 83.Y0

E|55.9 -22,92 77.94

2020.T -20,28 69.$6

1885.0 -18.40 $4.78

2170.d -17,70 36.39

1299.4 -18.40 16.15

1067,5 -20.23 337.58

ORBIT DETERNINATION ACCURACY

3T 70.5 39 63.7 SS 132.1

CRT .9985 CRS -.9943 CST -.9879

LSA 171.1NSA 11.0 5SA .g

EL1 109,4 EL2 3,0 ALF 4g.go

1Dg



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE tmtm 16 19Tt

HELIoCEMTRI¢ CGtllC

RL t4i,iO LAL o00

RP 211.$3 LAP -.ST

RC 121.i41 fpL 11.03

FLAMETOCENTRIC CONIC

CS 20.Ee0 VPU. 4.501

LHCH AZMTH LHCH TIME

SO.O0 16 SS 59

SO.DO 17 32 2_

TO.O0 18 RO 3

60.00 19 24 6

SO.DO RO 43 44

tDO.OO 22 ? O

110.00 23 ti 2G

fLIGHT TIME 14i,OO ARRIVAL DATE NOV I5 tt?l

_ISTANCE 5RT,SS3 EARTH TO HARS

LOL 174,75 VL 3E,847 GAL -S,76 AZL 8?,$1HCA 202,96 SMA 178,$9 ECC ,19336 INC 1,4887 VI 2l,i4S

LOP 17,6t VP 22,626 GAP 3,35 AZP 92,29 TAL 322,8E TAP IGS,?R iCA 143.90 APO 212,88 V2 RS.9S?

r,_ -64.26 ZAL 14S.80 ZAP 66.94 ETG 177.44 ZAE 125.60 (TE I9?,T_ ZAC ?S.4O (TC ZIg,ST LV[ IS.Ai

OLA 3.90 RAL 321.30 RAD 6643.0 VEL 11.843 PTH 6.66 VHP 3.107 OPA "48.31 RAP 288.88 £CC 1.3334

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO C&T TIM ZNJ 2 LAT INJ 2 LONG

3214.?0 -39,19 104.59 185.90 119.62 tT 50 34 2214,? -24.18 32.10

3120.4! °33.65 99.35 189.15 113.32 t8 24 28 2120.4 -21.46 ?5.96

2980.34 "69.21 90.08 191.23 108.54 19 9 43 1980.3 -18.9T 66.2?

2779.64 -25.88 ?6.00 192.38 lOS.43 20 tO 28 I?T9,6 -1?.13 52.02

2522,?8 "24.65 S?,48 192.74 104.32 21 25 4? 1522.8 -16.44 33,46

2254.11 -25,68 3T,37 192.38 105.43 22 44 34 1254.1 -17.13 13.39

2027.16 -29.21 19,00 191.23 108.54 23 53 lT 1027.2 -I8.97 3IS.19

DIFFERENTIAL C¢iRECTIOND

TOE 1.0205 TRA 1.9521 T¢3-1,9738 BAU ,5952

ROE I,O??R IRA R.1769 tiC3 -.9656 FAU .14920

FOE 5.1132 FRA13.2656 F¢3-6.3764 RiP ?550

DOE 1,4839 ERA 2,9240 BC3 2,1974 FSP 292?

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUIACY

8GT 3323.8 8GR 3217.3 863 I643.3 6T T5.O 8R 80.2 66 136.2

RRT .9580 RRF .9956 RTF .9610 CRT .g993 CRS -.g932 CST -.g9DD

SG8 4625.8 R23 .1213 R13 .9886 LSA 171.5 HSA 10.9 6SA 1,0

661 45T?.0 $62 670.4 THA 44.03 ELI 109,8 EL2 1.? ALF 46.94

LAUNCH DATE MAR 13 1971 FLIGHT TIHE 246.00 ARRIVAL DATE NOV tT 1971

HELIOCENTRIC CONIC

RL 148,80 LAL ,OO

RP 21t.SO LAP -,94

RC 124.177 GL 16.68

PLAN[TOCENTIIC CONIC

C3 RO.160 VHL 4,4G0

DISTANCE 601.732

L_L 174.75 VL 32.247 GAL -5.83 AZL 87.71HCA 204.tT 6HA

L(_P 18.61VP 22.593 GAP 3.t3 AZP 92.09 TAL 322.5? TAP

r_ -23.20 ZAL 146,60 ZAP 85.04 ETA 1?6.66 ZAE 124.E0 IT[

DLA 2.56 RAL 322.10 FAD 6_42.9 VEL 11,639 PTH 6.86 VHP

LNCH AZHTH

SO,DO

60.00

TO.DO

SO.DO

90.00

ROD.DO

110.00

DIVPERENTIAL

TOE I.OSSR TRA 2.1410

ROE 1.0344 RRA 2.0496

FOE S,1086 PRA13,4S49

IRE 1.4136 ERA 2.6?T6

LAUNCH DATE NAN 10 IR71

HELIOCENTRIC CONIC

RL IdS.SO LAL ,DO

RP 211,8T LAP -.90

RC 126.431GL |5.23

PLANETOCENTRIC CONIC

C3 20.1Z3 VHL 4.486

LNCH TIHI[ L-I TIME

17 4 IS 3867.15

17 41 6 300D,ll

16 30 18 2944.41

16 35 50 R?39.E2

20 36 3 2480.33

22 18 41 6213.69

23 29 44 log1,23

CCRRECTION8

EARTH TO NARS

178.39 ECC .19375 INC 2.2669 VI 29.945

166.74 RCA 143.83 APO 212.93 V2 25.926

195,R6 2AC ?9.4? ETC R69.47 LV! 1S.21

INJ LkT INJ LONG INJ RT A$C INJ AZHTH INJ TIH[

"3R.16 102,63 185.64 t20.91 17 57 22

-3E.96 iT. IS 166.96 114.60 18 32 _S

-te,4I IT.SO 191.16 109.81 19 16 23

-2S.12 ?3.24 192.38 t06.69 20 E! 29

-_3.GO $4,60 192.?6 SOD,S8 2t 3? 24

"25.16 34.61 192.38 106.69 26 55 35

-28.41 t6.51 191.16 109.81 24 E 56

MZD-COURSE EXECUTION ACCURACY

TC3-E,DR44 BAU ,1|42 6ST 3S62,5 SGR 3066,$ 6G3 1666,4

i¢3 ".9211FAU ,15043 RRT .9619 RRF .9946 RTF .9664

FC3-6,4GOO 869 ?676 8GB 4717.0 R23 ,1E47 R13 ,9876

BC3 2.6768 F8P 2970 SGl 4G73.0 862 646.9 THA 40.41

fLIGHT TII_ 246.00

DIITANCE 603,90R

LQL IF4.?S VL 32;246 GAL "3,R8 AZL 87,69 HCA 205.38 6HA

LOP 20.12 VP 22.358 GAP 2.93 AZP 91.90 TAL 322.31 TAP

GP -22.£Q ZAL 147.32 ZAP 83.15 IT8 173.94 ZAE 122.74 (TE

DLA 1.37 RAL 322.62 lAD 6642.9 V[L II,638PTH 6.86 VHP

LNCH AZHTN LNCH TIME L-I TIME INJ LAT

$0.00 17 If 0 3142.43 "37.2R

60.00 17 49 8 3061.21 "32.10

?0.00 18 39 43 2912.31 "27.63

80.00 19 4l 39 2?03.08 "64.39

90.OO 21 ? 22 2442.33 "23.I4

rOD.DO R2 20 28 EI7?.S3 *R4.39

tl0.DD £3 38 II ItSl.13 "27.83

DIFFERENTIAL CONRECTIONi

TOE l.ll4l TRA 2.3308 TC3-2,16S6 IAU ,634D

ROE ,9882 RRA 1,R888 R¢3 ".8732 FAU *tSOTI

POE I.lO|O FRAIS.SOIT FCS"G,4038 63P 7861

DOE 1.4882 ERA 3.0611 6C3 2,3585 F69 3011

FLIGHT TIH[ 250.00

3.680 DPA -4?.34 RAP 287.37 ECC 1.9318

POC6T TIM INJ 2 LAY INJ 2 LONG

2107.1 -R2.91 60.71

tOel.l -10.23 ?4.R3

1944,4 "17.?? G4.t?

1739.2 -IS,96 46.SR

1480.3 "13.2? 30.89

1213.T -IS.gG 10.96

991.2 "l?.T? 353.09

ORBIT DETERMINATION ACCURACY

ST 7g.S 8R TT.O IS 132.1

CRT .9968 CRS -.9918 CAT -.9916

_JA IY2,O HSA tO,S IRA 1.1

ELI llO.T EL2 1.1 ALP 44.09

LAUNCH DATE MAR 18 1971

HELIOCENTRIC CONIC DISTANCE 6tO.OSS

RL 148.10 LAL .DO LOt. 174.?$ VL 32.24R GAL -3.93 AZL 88.06 HCA E06.58 SMA

RP 112,14 LAP -.IT LOP 21.32 V9 R2.523 GAP 2.?2 AZ9 91.74 TAL 322.04 TAP

ARRIVAL DATE NOV ti 1971

EARTH To MARS

tTS.4O ECC .IR421 IHC 2.1073 VI 29.048

qC SiS,TOe GL I4,02

PLANETOCENTRIC CONIC

C3 20.140 VHL 4.4RS

LNCH AZMTH LNCH TIME

SO.0D I? I? IS

60.00 17 53 34

?0,00 10 48 30

SO.DO 19 36 30

90.00 21 17 4R

100.00 R2 3V 22

110.00 23 4? 36

167.69 RCA 143.75 A90 213.04 V2 25.8V6

194.34 ZAC SD,4S [TC 239.28 LV! 14.30

3.640 DPA "43.43 RAP 283,35 ECC t.3312

INJ LONG INJ RT A$C INJ AZMTH INJ TIME 90 CST TIM INJ 2 LAT ZNJ 2 LONG

100.94 185.54 122.0l IS 3 42 2162.6 -21,?? ?9.49

95.23 188.96 115.70 18 40 9 2061.2 -19.12 ?2.71

68.4| I91.21 llO.VD 29 28 17 19J2.3 -16.68 62.32

70.80 192.48 107.77 20 31 _9 ITOS.I "14.88 4?.4S

SE.O$ 192.89 106.96 21 46 $ 1442.4 -14,20 29.61

3E.17 19E.46 tO?.?? 23 5 44 It?T.S -14.8S e.8l

14.33 191.21 liD,90 24 II 5t 959,1 -18,68 331,24

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 3640.? $GR 2929.9 $63 1890.8 9T 94.1SR 74.1S$ 13_.0

RRT ,964T RRF ,V839 RTF ._99 CRT ,9995 CR$ ",9902 C|V -,99_4

9G6 4829.8 R23 .1261RI3 .9668 LSA I?2.S MSA t0.9 $8A l.t

&GI 4789.1 3G2 618,3 THA 3?.04 EL! 112,1 EL2 1,8 ALY 41,38

ARRIVAL OAT[ NOV 21 1S71

EARTH TO MARS

ITR,41ECC ,19474 INC 1,9422 VI 23,943

G_ -21.28 ZAL 147,99 ZAP 61,2T ET$ ITS.36 ZAE 121,23 ET£

168.62 RCA 143.67 ADO 213.15 V2 25.634

192,64 ZAC Sl.42 ETC 269.|Q LVl 14.03

DLA .26 RAL 323.23 RAD 6642,9 VEL !1,636 PTH 6,86 VHP 3.646 OPA "45.56

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIH

3140.65 -36.49 99.49 185.54 122.95 18 9 3T 2140.6

3036.2R -31.43 93.54 189.04 116.65 18 47 11 2036.3

2693,36 -26.93 63.48 191.36 I11.84 19 36 34 1883.6

26?0,63 -E3.70 68.64 192.68 108.71 20 41 1 16T0.6

2408,26 "22.30 49.?6 193.10 107,60 21 5T 3T 1409.3

2141.1D -23,?0 30.01 192,68 108.?1 23 |3 7 1145,1

1930,40 -26.93 12.4D 191,36 111.84 24 20 T 930.4

OIPPERENTIAL CORRECTIONS

TDE 1.1641 TRA 2,3234 TC3-2.2882 |AU ,65|1

RD[ .9653 iRA 1.8721 RC3 ".8269 FAU .IS064

FD[ S.0893 PRA13.SD?3 PC3-6,4756 BSP 6071

ROE 1.5124 9RA 3.1396 BC3 2.4331 FSP 3033

RAP 288.21 [CC t.3314

INJ 2 LAT INJ 2 LONG

*20.?4 78.43

-18.11 71.38

-15.66 60.69

-13.90 45.54

-13.22 26.59

-13.g0 6.91

"|5.68 349.6!

OROIT OETERNINATION ACCURACY

ST 88.? SR ?_.3 S$ 131.6

CRT .9g86 C_S -.9384 CST -.9946

LSA 173.S NSA JD.g SSA J.2

ELI 113,? EL2 2.9 ALF 38.80

HIO-COURSE EXECUTION ACCURACY

SGT 4096.5 8GR 2789,6 SG3 i688.3

RRT ,9667 RRF ,9928 RTF ,g726

$GD 4936.2 R_3 *1254 R13 ,9862

SGI 4926.4 8G2 5g4.8 THA 33,92

tlO



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

_AUM¢_ DATE MAR t6 tGTt

i_LIO¢ENTRIC CQNIC

RL 148.00 LAL ,00

lP 222.43 LAP -.63

t¢ 130,699 Gt. IS,IS

PLAHETOCEMTRIC CONIC

CS R0.204 VNL 4,498

PL|AHT Tl_ 882,90 ARRIVAL OAT[ UOV 23 SGTt

DISTANCE 614.840

LOL t74,?| VL Ot.tSO GAL °8.98 AZL 98.81HCA tOT.TO 8UA

LOP 82.82 VP 28.480 GAP 8.8| AZP 31.58 TAL 321,TS TAP

GP -20,STZAL |48.89 ZAP ?9.42 IT8 1?4,?9 ZA[ 119.69 8T2

DLA -,?S RAL SSS.T9 RAG 6642.9 VEL 1t,84| PTN 6.88 VHp

EARTH TO NAR3

178.48 [CC .16532 IHC |.7909 Vl 29.948

269.84 RCA 143.56 APO 213.24 V2 23.038

19|,43 ZAC 98.81ETC 260.92 LVI 13.49

3.642 DPA -d4,T4 RAP 884.14 [CC 1.3828

LHCM AZ#TH L_H TIME L'I TIME |NJ LAT

SO.DO I? 26 8 822t.44 -3S.TT

00.00 10 8 31 3014.04 "00.?4

?O.O0 18 96 SO 2OS?,RS -26.27

80.00 20 8 43 2641.49 "23,08

SO.DO 21 2? SO 237?,60 -21,85

tO0.OO 22 48 38 2118.96 -23.08

110.00 O O O 1904.64 °86.8?

OIFFEREHTIAL'C_R(CTIQql

TOE I.E191TRA 2.?069 TCS-E,3822 8AU .6??E

ROE .9366 RRA 1.7794 RC3 -.7813 FAU ,15009

FOE 5.06?8 FRAIS,?4?l FC3-6.4313 ESP 6007

8DE 1.5342 DRA S.2411BC3 2.50?0 FSP 3044

LAONOH DATE MAR 16 19?1

HELIOCENTRIC C_N|C

RL 148.80 LAb .DO

RP 212.72 LAP ".89

RC 233.322 GL 11.80

PLANETOCENTRIC CONIC

¢3 E0.310 VHL 4.50?

LHCH AZNTH LNCH TIHE

00.00 17 26 39

6Q,OO 10 tO O

70.00 19 4 IS

SO.DO 20 14 10

90.00 21 36 01

100.00 E2 S? t0

110.00 O ? 35

INJ LONG I_J RT ASC INJ AZUTH |NJ TIM( PO CST T|M |NJ 2 LAT INJ t LONG

98.18 185.$5 183.76 18 15 lO 2121.4 -19.63 ??.SO

92.06 189.20 11T.46 16 83 45 8014.0 -IT.20 70.20

8|.7? 181,58 112.65 19 44 16 1837.8 -t4.?8 $9.24

66.?8 192.94 109.32 20 49 45 1641.5 -13.00 43.84

47.?? |93,39 108.41 22 ? S 13TT,S -12,33 24.?9

88.09 198,94 109.52 23 83 31 1116.0 -13.00 5.21

10.$9 191.58 |12,$5 D 31 45 904,S -14.T8 348.15

MID-¢OURs( IX(CUT|ON ACCURACY ORSIT DET[RM[NAT|ON ACCURACY

$GT 4648.T SGR 2657.9 SG3 1989.3 ST 93.2 SR 66.? 98 131.1

RRT ,9679 RRF .9915 RTF ,9751 CRT .9973 CR9 ".gss4 CST -.9935

S_ 5096.6 R23 .1232 R13 .9853 LSA 174.5 MSA 11.0 SSA 1.2

$4! 5034.2 S42 3?3.9 THA 31.05 ELI 115,7 EL2 4.1 ALF 36.3?

FLIGHT TIN( 254.00 ARRIVAL OAT[ NOV ES 1971

DISTANCE 618.d33

LQL 174.75 VL 32.252 GAL -6.04 AZL 88.35 HCA 208.98 SNA

LOP 23.72 VP 82,433 GAP 2.31 AZP 91.44 TAL 321.47 TAP

4P -19.$4 2AL 149.15 ZAP 77.59 IT8 174.28 2AE 113.14 [TE

DLA -1.69 RAL 384.$2 RAG 9643.0 VEL 1|.946 PTH 6.86 VHP

L-I TIN[ INJ LAT INJ LON4 INJ RT ASC INJ AZMTH INJ TIME

$t04.18 -33.1t 9?.06 185.$3 124.45 18 80 23

2994,16 -30.11 90.T5 269.44 128,16 18 59 34

2834.?S -25.65 80.26 191.8T 113.36 19 3! 28

2Q15.28 "28.43 . 63.01 193,28 120.28 20 S? 34

2349,99 -21.25 43.97 190.74 lOg,El 22 tS 41

2069,?3 022,43 26.33 193.28 |10,22 23 32 0

1881.35 -25.65 9.IS 191,87 113.36 0 38 87

DII_ERENTIAL CCRRECTION8

TOE 1.2670 TRA 2,8973 TC3-2,4704 9AU .6999

ROE .911t RRA 1.6912 RC3 -,7560 FAU .|4899

FOE 9.0402 FRA13,?594 FC3-6.3508 BSP 8573

BOG t.5610 6RA S,3543 BC3 2,377? FSP 304?

LAUNCH DATE MAR IS 1972

EAKTH TO MARS

|78,49 ECC .19596 |NC 1,6508 Vl 29,948

I?0,43 RCA |43.49 APO 213.43 V2 29.?69

160.25 ZAC 83.14 ETC 263,?6 LVI 19,96

3.642 OPA -43.93 RAP 283.16 ECC 1,SS4S

PO CST TIN INJ 2 LAT INJ 2 LONG

2104.2 -19.00 ?6.GG

1994.8 "16,36 69,15

IS34.? "13.9T S?.gS

1¢13.3 -12.16 42.33

1350.0 -11.51 23.17

1089.T -12.18 3.70

$81.5 -13.97 343.$6

HELIOCENTRIC CONIC

RL 148,GO LAL .00

RP 2t3.01 LAP -.76

RC 138.R43 GL 10.85

PLANET_ENTNIC CONIC

CS 20*4S4 VtSL A.523

NID-COURS[ EXECUTION ACCURACY . ONSIT DETERMINATION ACCURACY

SAT 4397.3 S¢,R 2331.6 $43 1484.5 ST 97.0 SR SS.3 83 130.4

RRT ,9684 RRF ,9901 RTF .9770 CRT .9956 CNS -.9842 CST -.9933

S_ 5248.8 R23 ,1197 R13 ,9663 LSA I?S,6 HSA 11.8 8SA 1.2

841 5810.7 SG8 SSS.I THA 88.48 ELI !18.0 EL2 5.2 ALF 34.10

FLIGHT TIM_ 286.00 ARRIVAL DATE NOV 2? 19?1

DISTANCE $2_,104 EARTH TO MARS

LCA. 174,78 YL 32.204 6AL "6.tO AZL 88.49 HCA 810.17 SNA 1?6.30 ECC ,19667 IMC 1.5224 Vl 26.648

LOP 14.92 VP 28,418 GAP 2.10 AZP 91,32 TAL 32|.1? TAP 172.36 RCA 143.39 APO 223.60 VE 2S.?GG

GP -|4.73 ZAL 149.67 ZAP 75.$0 ITS 17_.82 ZA[ 116,88 ET[ 169.14 ZAC 83.93 ETC 268.$1 LVI 12,52

DLA -2,84 flkL 324,04 R&O 4MO,D VEL 11.652 PTH 6.07 V_P 3,64T OPA "43.28 RAP 262.28 E¢C t.S$sl

[N4 LON4 INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT IMJ t LONG

94.07 166.09 125.05 18 85 IS 8088.8 "18.27 75.96

89.$0 139.74 118.?? 19 3 42 19T6.4 -15.$3 68.23

?6.92 198.82 113.9? 19 38 13 18|4.0 -13,23 56.80

63.48 , 193.83 110.84 81 5 31 1591.7 -11,44 40.97

44.$8 194.14 109.72 82 23 42 1325.1 -IO.YS 22,73

84,83 193.$6 110.84 23 39 37 1936.2 -11.44 2,34

7,$3 192.22 113.97 0 45 42 860.8 -13,23 343,T2

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SGT 4140.7 $4R 8416.1 S;3 1173.9 ST !08._ 3R 84.0 38 128.S

RRT ,9383 RRF *Ill3 RTF ,_,85 CRT .9930 CRI ".lily CIT ".88GR

848 5407.5 R23 ,I|54 Rl3 ,9853 LIA 176.i N84 11.5 854 1.2

841 9380.3 308 341.3 ?HA ZS,O2 8L1 180,3 EL2 S.) ALF 31,18

LNCN AZNTH LNCN TIME L'I TIME INJ LAT

50.00 17 33 49 3008.84 -34.32

SO,0O 16 16 5 2979.41 -29,53

?0.00 19 !1 19 2814.0| -25.09

00.00 ZO 28 19 2591,68 -21.98

90,00 21 44 56 2325.14 "20,09

tOO,dO 23 5 1! 2086. IS -21,$8

110.00 O t4 42 IS60.83 "85.09

DIFFERENTIAL CCRRECTION|

TOE |,3208 TRA 3.084I TC3-2.5541 |AU ,7239

NOt .ill1RRA 1,8011 RC3 -,1183 FAU ,IdTS8

POE I,OQAS FRAt3.7323 FC3-S.2441 08P 8844

60[ 1,3914 IRA 3,4??5 8C3 8,6498 FSP 303S

LAUHCH OAT2 MAR |G 197| FLIGHT TIMEt|8.OO ARRIVAL DATE NOV ll 19?1

MELI(X[HTNI¢ CONIC DISTANCE 680.??t

LOL IY4.73 VL 31.887 $AL "6.17 AZL 86.|0 HCA 211.37 INk

LOP IS,It VP 82,384 GAP 1,90 AZP 91.80 TAL 380.09 TAP

4P -IS.OI ZAL lSO,ll ZAP ?4,06 [T8 1?3.4I ZA8 lit,01 [T[

RL 111.80 LAL ,00

RP 113,31 LAP ".?3

RC 137*991 _d. 1.14

PLAH[TO¢EMTRIC CONIC

C3 20.S33 VHL 4.848

LNCN AZMTH LNCH TIME

SO.DO tT 36 42

GO.DO IS 21 49

?O.OO 29 t? 53

NO.DO 20 2G 30

GO,O0 21 82 40

1DQ.OQ 23 12 42

tlO.O9 O 21 21

DIFFERENTIAL CQRRECTIONS

TOE 1.3?5t TRA 3,2708 TC3-2.6321 9AU .?4?6

RDE *SSsO RRA !.5261 RC3 -.6499 FAU ,14564

FOE 4*9061 FRAIS.G?S2 FC3-6.11tI BSP 9139

mOE 1.G261 ERA 3.G093 9C0 2.7102 FSP 0018

[ARTM TO NARS

171,84 [CC ,19743 INC t.4915 Vl 89.941

1?8,83 RCA 143.8) APO Z13,78 V8 2|,732

181.13 ZAC 84.ST [TC 239.47 LVl 12.0T

OLA "3.82 RAL 328.34 RAID R943.1V[L 11.83g PTN S.87 VHP

L'I TIN[ INJ LAT INJ LON4 INJ RT AGC INJ AZMTH /NJ TIN£

SO?S,SS -33.96 98,28 ,83,40 183.56 tS 29 8T

2960.$9 -29.01 Ss,sg lgo. ID 11g,30 19 tl 9

2795.44 -24.8? ??,?2 192.62 114.31 80 4 34

25?0.45 "21.06 $8,12 lg4.Dg 111.37 2! 12 40

2302.67 -20.16 48.98 19A.58 110.26 22 31 12

2944.92 -21.SS 83.49 194.06 111,37 23 43 4?

1842.26 -24,5? 6.64 198.62 114.51 0 82 3

NIO-COURSE EXECUTION ACCURACY

S4T 507g.4 SGR 2294.S $43 1658.g

RRT ,96?? RRF .9833 RTF ,9?9?

6¢,8 5573.? R2S ,1104 R13 .9852

$41 3546.3 $42 $29.9 THA 20.84

3.SS? DPA -42.$t RAP 282,42 ECC 1.8396

PO CST TIN INJ 2 LAT INJ 8 LONG

2673.8 "t?.G2 TS.3$

1960.S "14.99 G?,41

1795.4 -12,36 SS.T?

1370.3 -10.76 39.T6

1302.7 "10.0S 20.43

1044.g -ID.76 1,13

$42.3 "12,$6 344.09

ORBIT DET[RNINATION ACCURACY

ST 106.7 SR 61.9 83 128.S

CRT ,9908 CRS ".9799 CS1 -.9g74

LSA 177.? USA 11.? $SA 1.3

ELI 123.1 EL2 ?.3 ALF SD.02
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JPL TM. 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH 04TE MAD 18 IO?l IL|INT Tlt_ llO.OO AIIIVAL OAT[ DEC 1 1171

N[LI¢_LPNTRIC CON|C OllfAN¢[ 130,138 [ARTH TO NAIl

RL t4tolQ LAL ,OD LOL l?4,TS VL 38,|10 GAL -1+84 AZL II.?t HCA |It,IS 8HA I78,59 [CC .19124 ZNC 1,2899 Vl 29.t41

RP 2|3.81 LAP -,IS LOP 8?,30 VP 38,349 GAP I,?0 AZP 91.09 TAL 120.54 TAP 173,10 RCA 143.19 APO 214.00 V8 85.897

IC 140o3S8 GL I.ID G4I *|?.30 ZAL 150.18 ZAP ?Z,33 E?3 t?3.03 ZAE 113.45 [?E 18?,82 ZAC 05.3? ETC 868.34 LVI 11.84

PLAN[TOCENTR|C EON|C

C3 20.843 VHL 4,SQS DLA -4,DS RAL 385,83 RAD 8543.8 VEL 11.868 PTH 6,88 VHP 3.178 OPA 041,84 RAP 280,85 [¢C !.3430

LNCH AZNTH "LNCH T|NE L-| T|Ht |N4 LAT INJ LONG INJ RT AIC INJ AZMTH |NJ T|NE PO CST TIM INJ 2 LAT ZNJ 8 LONG

90+00 17 43 19 3063.E_ -53.80 94.4? |ll.?l I_6.00 13 34 85 8063.2 -|?.04 74.??

tO,DO 18 2? 18 294D,Si "86,54 3?_?0 180,§0 119.?6 19 16 19 1946,S o14.40 ll,89

TO.DO 11 84 14 8771.88 "84.10 ?8.68 183.06 114,9? 80 ID 3) 1778.8 "11.16 $4,88

80.00 80 3e 53 8551,36 -80.88 10,91 194.56 111.84 81 t9 84 t551.4 °10,13 38,6?

90.00 28 O 13 2888.46 -18.68 41.64 193.01 110.73 88 38 16 1212,5 -9.46 11.27

100.00 83 13 41 2081.13 "GO.el 88.88 184.56 1|1,84 83 13 31 1081.8 -10,15 .04

110,09 O 8? 30 1825,64 "84.10 5.58 193,06 114.97 O 58 2 825,6 -11.98 343.78

DIRr[R[NTIIJ. COIRECTION8 HIO-COURIE EXECUTION ACCUAACT ORBIT D(T£RHINAT|ON ACC_IACY

TO( 1.4313 TRA 3,45?3 T¢3-2.?011 BAD ,?719 IGT S313.3 IGR 8184,9 IG3 1140,0 IT 1ti,1 5R 60,0 83 187.4

ROlE .8504 IRA 1.4484 RC3 -.4085 FAU °!4330 RR? .9185 RRF ,0840 R?F .9807 CRT ,9871 CR8 -.9781 CST -°1978

FD[ 4,9251 FRAI3.Sg48 FC3-5.0581 BIP 9438 8GB S?4S.D R23 .1051 813 .98S2 LSA 179.0 MSA 12,0 83A 1,3

ID[ 1,8648 IRA 3,7489 2C3 2°?698 FGP 299l 8G1 5781.4 $G2 580,6 THA 21,17 ELI 126.0 EL2 8.2 ALF 28.21

LAUNCH DATE NAR 16 1871 FLIGHT TINE 8t2,OO ARRIVAL DATE DEC 3 1971

NtLZOC[NTR|C CONIC D|ITANC£ 635,1DD EARTH TO NAR$

RL 148.80 LAL ,DO L(_. 174,75 Yb 38.814 GAL -I.31 AZL 88,81 HCA 213.?4 SHA 171,83 [CC .199|! ZNC 1,1858 Vl 88°843

RP 213.98 LkP -,$6 LOP 28,49 VP 82._13 GAP 1.50 AZP 90,gg TAL 320.81 TAP 173.95 RCA 143.08 APO 814,22 V2 25,862

RC 148.739 G4. 1,31 _ -11,13 ZAL 151,06 ZAP "tO,IS [T8 172,70 ZAE t11.91 [TE 186.39 ZAC 86.04 ETC 268.28 LVX 11.22

PLANETOCENTRIC CONIC

C3 21,083 VHL 4,598 DLA -4,72 RAL 386.318A0 6643.3 VEL 11,872 PTH 6.89 VHP 3.6t0 DPA -41,80 RAP 279.98 [¢C 1.3470

LNCH AZNTH LNCN TIME L-I TIN| |NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 17 4? 48 3052,14 "33,07 93.82 167,16 186.39 18 38 34 8052.1 "16,53 74,28

80.00 IA 32 18 8834.01 -88.11 86.91 190.94 120,16 19 81 12 1934.0 -13.87 66,05

?0.00 19 30 8 2763.9? -23.$7 75.73 193.54 115.38 20 16 12 17_4,0 -11.42 54.05

80.00 20 43 31 2534.81 -80,44 59.82 195.0? |18,25 21 85 45 1534.2 -9,59 37.70

90.00 22 +? 10 2264,88 -19.24 40.49 195.58 111.13 28 44 55 1214,3 -8,90 18.22

100.00 23 28 23 8008,t8 -20.44 21,19 195.07 112.25 23 59 51 1008,? -8,59 359,07

/10.00 O 33 30 1810.?8 -23,67 4.64 193.54 115.38 1 3 41 810.8 -11.42 342.87

DIFF2R[NTIAL CORRECTION8 NZD-COURSE EXECUTION ACCURACY ORBET DETERMINATION ACCURACY

70£ |,4884 TRA 3.4430 TC3-8,76t8 BAU .?96_ SGT 5g41.7 SGR 8080.8 3G3 1617.4 ST 115.4 $R 58.8 81 1_8.3

NO[ .8349 flRA 1.3765 RC3 -,5698 FAU ,14073 RRT ,9648 RRF ,9814 RTF .9815 CRT ,9847 CR3 -.9729 CGT -,998_

• D[ 4.8801 FRAI3.4879 FC3-5+,?786 BSP 9771 SGB 5919.4 R23 .0995 R13 ,9852 LSA 180,3 MSA 12.4 83A 1.3

lot 1.?086 BRA 3.8944 BC3 2.824? FSP 296l 3GI 589?,0 3G2 S14,1 THA 20,07 ELI 128,9 EL2 8,1 ALF 28.83

LAUNCH OAT[ NAR 11 1971 FLIGHT TIME 8t4,00 ARRIVAL DATE DEC 5 1971

HELIOCENTRIC CONIC D|ITANC( 83t.858 EARTH TO MAR8

tL 148.80 LAL .00 LOL 174,?3 VL 38.218 GAL "t,38 A2L 88,91 NCA 214,92 8HA 178,?1 ECC ,20004 INC 1.0875 Vl 19.845

RP 214.24 LAP ".88 LOP _9.8? VP 28,278 GAP 1.30 A2P 90.89 TAL 319.88 TAP 174.80 RCA 142.96 APO 214.46 V2 25,627

R¢ 148,138 GL 7.5? GP -ll. OO 2AL 151.48 ZAP 69,02 ETS 172.40 ZAE 110.38 ETE 185.64 ZAC 88,87 ETC 268,11 LV! 10.82

PLANETO¢ENTRIC CONIC

¢3 21,352 VNL 4.621 DLA -3,33 RAL _28.?8 RAD 8643,4 VEL 11.889 PTH 6,90 VHP 3.712 DPA "40.58 RAP 2?9,34 E¢C 1.5514

LNCH AZNTM LNCH TINE L-I TIM£ INJ LAT' INJ LONG |NJ RT ASC INJ AZNTH INJ TIN| PO CST TiN |NJ 8 LAT INJ 2 LONG

80,00 IT 51 51 3043,37 -38.?0 95.25 187,80 186,7! tl 48 34 2043.4 -18,08 73,86

80,00 18 37 ? 2982,97 -27-73 86.22 191,41 120,50 19 25 50 1923.0 -13,41 85,49

70.00 18 38 42 8730,73 -83.86 74.89 194.05 115.73 20 21 52 1750.7 -10,95 53.33

80.00 20 49 48 2518,83 -80,05 58.85 195,61 112.60 21 31 45 1518.8 "8.08 31,83

90,00 22 13 44 224?°94 -18.84 39.46 198.13 111,49 22 51 11 1247,9 -8,40 17,29

100.00 23 32 38 1883,30 "20,05 20.22 195.61 112.89 24 5 51 993,3 -9,09 358.20

110,00 O 39 4 1787.55 -23.28 3.81 194.05 115.73 1 g 2 797.6 "10,93 342.25

DIFFERENT IAL CORRECTIONI MIO-COQRS( EX[CUTIO_ ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1,5447 TRA 3,8882 TC3-2.1284 IAU ,8219 3GT 5712,9 8OR 1180,8 8G3 !S81.2 IT llg,l 38 58,4 81 184.9

ROE .820$ RRA 1,3011RC3 -.1338 FAD .13823 RR? ._e2t IRK .8783 RTF ._,82 CRT .gill Ci8 ".8814 Cll -.Ills

P02 4,8248 rlk13.313? VC3-S.104l lip 10077 303 t093.e R|3 ,OI3l R13 .1882 LIA t$1.3 NIA la.? IIA 1.3

|02 1.?481 IRA 4.0430 |C3 8.8733 FIR |984 361 10?|,4 862 SOS.1 ?HA 13,44 EL| 13t,8 EL2 9.9 ALF 24,90

LAUNCH DATE MAR 11 1171 PLIGHT TIRE 86t.00 ARRIVAL DATE DEC T 10?1

HELICKINTtIC CONIC OIITANCE 843.4|3 EARTH TO MAR8

IL 148.tO LAL .DO LOL 1?4,?S VL 38,8?8 tAL "l.41 AZL ID.OO NCA |11,|0 IMA 1?8,?$ EC¢ ,80101 XNC ,8835 Vl 29.14|

RP 214,|S LAP +,38 LOP 30.83 VP 82.843 GAP 1.10 AZP 10,t0 TAL 319.53 TAP 1?S,63 RCA 142,84 APO 214,71 V8 25,591

tC 147o533 61 l,ll GP "1|.40 ZAL |$1oi? ZAP 17,43 [Tl I72.13 ZAE IDl,l? [T[ 124,9? ZAC 8?°84 ET¢ 888,02 LVI 10.44

PLAN[TOCENTR|C ¢ONX¢

¢3 81,147 VNL 4.133 OLA "3.t0 RAL 387.81 IAO 1343.3 V[L

LN¢H AINTN LNCH T|N[ L-| TIME |Nd LAT

SOoOD 17 II 41 $031,31 "38,3?

tO.O0 10 41 41 8813.87 "8?,40

?O.OD 11 4D 37 I?_l.l$ -81.13

IO.00 80 55 40 ISO$.01 -|l.ll

I0.00 18 19 $4 8833.89 "13.47

100.00 23 3B 32 19_1.1? "|9.61

110,00 0 44 20 1?t3,11 "88,93

D|ffF[RENTIAL C¢RR[CTIONI

TOE 1.8031 TRA 4,D104 TC3-8.1841 |AU ,1470

RD[ .808? IRA 1.2388 RC3 -,49?8 FAU ,13580

POE 4,??39 F_A13o_D?O FC5-5.40?| i_SP 10403

IO[ 1.7988 IRA 4.1876 BC3 2.0218 FIP 2183

1|.901PTH I.tl VHP 3,?)i DPk -4D.DD tAP 8?1.79 [CC 1.3563

|NJ LONG |NJ RT Ale INJ AZNTH INJ TIN| PO ¢$T T|N XNJ E LA? INJ 2 LONG

II.?? |18,06 186.99 18 4t 83 2035,3 -tS.19 ?3.49

8|.It 13|.11 120,80 IR 30 14 I913.3 "13.00 61.00

74,11 114.38 116,04 20 81 36 1?39.0 "10.30 52.?0

|I.DD Ill. l? 118.91 81 37 23 1503.1 -8,63 38.06

38,$4 193.70 111.10 22 57 8 1233.3 -?.94 18.48

19,36 |91,17 118,9| 24 11 31 979,6 -8,85 387.43

3.01 114.38 119.04 I 14 6 ?85,8 -10.S0 341.61

HID-COURSE EXECUT|ON ACCURACY ORDIT D[T[RNINAT_ON ACCURACY

3GT $971.5 8DR 1t07.8 363 1568.8 ST 123.1 SR 54.8 18 123.?

RRT .9397 RRF ,g748 RTF ,982? CRT .97T8 CRS -.g158 CGT -.gg8?

IG8 IZ?O.Z 823 .0815 R13 .9858 LSA 182.g NIA 13.1 88A _.3

8G1 1849.? $G2 30?,5 THA 16.g? _L1 134,g EL2 10.7 ALF 23.58
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE 14AM IS 10Tt

NELIOCEHTRIC ¢_NIC

RL 148,80 LAL ,50

RP 214.88 LAP ",$9

RC 148.988 _. 6,E3

PLANETOCENTRI¢ CONIC

C3 21,988 VHL 4,66?

LNCN AZNTH LNCH TIRE

90,00 17 59 34

$0.00 18 46 E

?O,OO 19 46 57

80.00 21 1 1|

90.00 E2 56 45

100,00 28 44 T

110,00 0 49 10

OIIrlr[RENTIAL ¢CRRECT|ON8

TOE 1.8669 TRA 4,1934 TC3-E,934| |AU .8729

NOR .7982 RRA t.1?61 RE3 -,4646 FAU .13210

FOE 4.7182 FRA13.0430 FC3-5.205? BSP 10724

8DE 1.8451 ORA 4.3552 0C3 E.9706 FSP 2830

LAtJ_iCH BATE MAR 16 1971

IIELIOCENTRIC ¢CflZC

RL 148.80 LAL ,DO

MP 219.21 LAP -,S1

RC 152.430 GL 6,62

"PLANETOCENTRIC CONIC

C5 22.314 VHb 4.?24

LNCH AZNTH LNCH TINE

50,00 18 3 9

80.00 18 80 g

70.00 19 50 40

80.00 11 6 82

90,00 22 31 16

100,00 23 49 24

LOL IT4,79 VL 32,2?7 GAL

LOP 32.03 VP 22,208 GAP ,90 kip 90.72 TAL 319,19 TAP 176.45 RCA 142. TI

GP -14.63 ZAL 152,26 ZAP IS.89 IT8 171.90 ZPJE 107,31 ETE 184.35 ZA¢ 87,82

OLA -6.49 RAL 32T.70 RAD 6643,T VEL 11,$15 PTH 6,98 VHP 3.?$7 DPA -39,45

L-I TIME INJ LAT |NJ LONG ]NJ RT ASC INJ AZMTH IMJ TIRE PO CST TIN

3056,35 "32,08 92,35 188,56 127.23 18 50 2 2028.4

2904,79 027,I0 85,10 192,45 121.0S 19 34 26 19D4,8

E728,01 -tE,SE T3.SE 195,18 118,30 20 31 25 1728.6

2492.86 "19,38 ST.23 196,T5 113.19 21 42 48 1492.9

2220.21 "18.14 37.73 19T.29 t12.08 23 2 45 1220.2

1967.33 "19.36 18.60 196.?5 113.19 24 16 54 967.3

17T5,43 -28.68 2,44 195,15 116.30 I 18 54 7T$.4

Iq.iGRT TIME 268.00 ARRIVAL DATE 0[¢ 8 t8?t

DIITANCE 64T,$94 EARTN TO MAR8

"G.S4 AZL 89,09 HCA 217,2T 8HA 178.89 ECC ,20204 INC .9089 Vl 29.945

APO E|4,96 V2 25.5S4

[TC 267.98 LVl 10,08

RAP 278,31 [CC 1.$615

INJ 2 LAY INJ 2 LONG

"15.55 fS.t5

"12,64 64.5T

-10,12 $2.14

-8.2S 36.37

-?.$4 1S.?i

-8.25 851.?4

-10.12 341.05

MID-COURSE EXECUTION ACCURACY

8GT 0189.6 $GR 1798.6 8G3 1532.5

RRT .9562 RRF .9700 RTF .9831

SGB 6445.6 R23 .0832 R15 .9852

891 6425.T 8G2 506.9 THA 15.63

FLIGHT TIME 27'0.00

DISTANCE 851.710

LOL 174.75 VL 32.282 reAL -6.62 AZL 89.17 HCA 218.45 8NA

LOP 33.20 VP 26.175 GAP .70 kip 90.85 TAL 318.81 TAP

-14.30 ZAL 152.65 ZAP 64,39 ET$ 171.98 ZAE 105.92 ETE

_BIT DETERMINATION ACCURACY

8T 127.8 8R 53.4 89 122,$

CRT .9730 CR8 -.gss9 CST -.9989

LSA 184.3 NSA 13.$ 88A 1_5

ELI 138.1 EL2 11.4 ALF 22.28

ARRIVAL DATE DEC 11 19?1

EARTH TO HANg

178.93 ECC .20312 INC ,6270 Vl 69.945

177.26 RCA 142.58 APO 215.27 V2 25.516

103,80 2AC 88,36 ETC 267.88 LVl 9.T0

DLA -6.91 RAL 328.15 RAD 6643.9 VEL 11.929 PTH 6.93 VHP 3.798 SPA -38.92 RAP 2?7.85 ECC 1.3S72

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

3022.42 -$1.64 91.99 189.08 127.43 18 53 32 2022.4 *IS.OS 72.91

2897,44 "20,84 84,65 193,00 121.2? 19 39 26 1697.4 "!2.33 _.20

2719.58 -28,34 72.05 195.75 116.53 20 36 D 1719.5 "9,T8 6t,G$

2482.01 019,07 56.56 197.36 113.42 21 4? 54 1482,0 "?.89 34.?T

2808,58 -17,84 57.00 19T,91 112.32 23 8 5 1208.0 -?.17 15.05

1956.48 -19,07 17.93 197.36 113.42 24 22 O 056.$ -7,89 $96°|3

110.00 0 54 2 1766.52 -22.54

011rF'ERENT|AL CCRRECTION8

TOE 1.7241 TRA 4.3765 TC5"2.9700 BAD .6981

ROE .7895 NRA 1.1157 RE3 *,4535 FAU .12881

FOE 4,8618 FRA!E,8181 FC5"4.9970 BSP 11049

BDE 1.8992 ORA 4,5165 BE3 3.0103 FSP 2769

LAUNCH BATE NAN 16 1971

NELIOCENTRIC CCNIC

RL $48.80LAL .DO LOL 174,T5 VL 52,287 GAL

RP 2/5.54 LAP ".48 LOP $4,57 YP 22.150 GAP

RC 154.904 GL S.OS GP "15.79 2AL 2S2.99 ZAP

PLAN[TOCENTM|C CONIC

C5 22.585 VHL 4.745

1.87 195.73 116.55 I 23 29 ?66.5 -g. T8 340.SS

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6584,3 8GR 1715.5 893 1500.1 8T 151.8 8R 52.1 88 120.8

RRT .9521 RRF .9663 RTF ,9859 CRT ,9686 CRS -.95T8 CST -,9891

6GB 6620.4 R23 .0783 HI3 .9852 LSA 185.? NSA 13.8 SSA 1.3

891 $600.8 592 $B?.9 THA 14.42 ELI 141.2 EL2 12.1 ALF 21.09

FLIGHT TIME 272.00 ARRIVAL DATE DEC 13 1971

DI8TANCE 955.85| EARTH TO MARS

"6,70 AZL 89.25 HCA 219.81 8HA 179.01 ECC .20425 ZNC .T494 Vl 29.945

.50 AZP 90.58 TAL 318.44 TAP

61,94 ET$ 171.50 2A[ 104.48 [TE

LNCN AZNTH LNCH TIRE L-! YIN[ INJ LAT

50.00 18 5 55 5017.44 -31.63

80.00 16 5_ S 2891.J4 -29.62

70.00 19 55 9 2711.57 -22.10

90.00 21 11 52 2472.46 °|8,61

50.00 22 38 SO 2/98.28 -17.57

100.00 25 $4 24 1946,93 "18,01

110.00 0 58 31 1?$8,38 -22,10

OIFPERENTIAL CCNRECTION8

TD[ |.?DSS TRA 4.5584 TC5-5.0196 |AU .9259

ROE .?81G RRA 1,0570 RC5 ".4041 FAU .12849

POE 4,4012 FRAIE,5769 FC5-4,7690 |8P 11565

00E 1.9450 ERA 4.6795 9C3 3.0495 rSP 2731

LAUNCH OAT[ MAR 18 1971

HELIOCENTRIC CONIC

RL 148.80 LAL .50

RP Its,e? LAP -,44

R¢ 157.385 GL 4,52

PLANETOC[NTRIC CONIC

178.00 RCA 142.44 APO 215.57 V2 25.480

183.29 ZAC 68.86 ETC 26?.80 LVI 9.34

OLA -T.59 RAL 328.59 RAD 6644.0 VEL 11.948 PTH 6.95 VHP 5.882 DPA -38.42 RAP 2??.52 ECC 1.5733

INJ LONG IN_ RT A6¢ INJ AZNTH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

91.70 189.63 127.60 16 56 53 2017,4 -14.82 ?2.69

84.2? 193.57 121.48 Ig 42 16 1891.1 -12.06 69.89

72.47 196.53 116.73 20 40 21 1711.6 "9.49 51.22

99o97 197.96 115.63 21 52 44 1472.5 -7,57 34.23

56.37 198.54 !12.52 25 15 9 ||98.3 -6.88 14.47

17,34 197.98 113.69 24 26 51 946.9 -?.57 555.60

1.58 196.55 |16.73 1 27 50 758.4 -9.49 340.14

NIO*COUR$E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT 6592.2 $GR 1636.6 503 1466.2 ST 135.8 8R 50.6 69 119.3

RRT .94?S RRF .58|1RTF *_,$7 CRT .9638 CR9 -.9594 CSY ".9OiZ

50| 6?92,4 R23 .O?ST RI5 .9852 LSA 187.2 NSA 14.2 55A 1.3

89| S775.2 $92 510,| THA |5.5| ELI |44.4 ELZ 12.7 ALF 20.Q0

FLIGMT TIRE 274.00 ARRIVAL DATE DEC IS 1971

LOL I?4,TS VL 58.80) SAL

LOP 55.83 VP 22°105 GAP

GP "15.30 ZAL 155.54 lAP

D|STANC[ 659.98? EARTH TO RAR8

-I.T9 AZL 29.52 HCA 220°T8 8NA ITS.OR ECC .20545 INC .6757 Y! 29.945

,30 AZP 90,51TAL 5t8,06 TAP 1?8.84 RCA 142.50 APO 2|S.59 V2 25.449

GI,S3 ET8 17|,55 ZA[ 103,0T [TE 162.84 ZAC 89.35 [TC 28?,?4 LVl 8.55

C5 23.080 VHL 4.804

LNCH AERTH LNCH TIRE

50.00 18 9 52

G0.00 18 5T 49

70.00 Ig $9 28

80.00 21 16 l?

90.00 22 41 28

100_00 0 3 4

110.00 1 2 4T

DIFFERENTIAL CCRRECTIONS

TDE 1,8473 TRA 4.?400

RD[ *?T53 RRA 1.0026

FDE 4,5396 FRA12.4817

8DE 2.0054 ORA 4.0449

OLA "7.?6 RAL 529.05 RAD 6644.2 V[L 11.991 PTH 6.96 VHP

L-I TINE INJ LAT INJ LONG INJ RT AGe INJ AZNTH INJ TINE

5015.34 -51.46 91,46 lg0.19 127.73 lg 0 6

2899.82 -26,43 65.95 1g4,1T 121,61 19 45 59

2704.?2 -21.89 72.05 196.95 116.g0 20 44 50

2464.10 -18.56 58.45 1g8.62 113.80 21 5? 21

2189.83 -1?.33 5S.S! 199.19 112,70 23 17 5?

1938.57 -18.58 19.8_ 1g8.62 113.80 0 38 23

ITSI.S4 -21.89 .gs 196.98 116.90 ! 31 $9

N|D-COURSE EXECUTION ACCURACY

TC5-5.0598 DAU .gsoQ 6GT 6T84.4 8DR 1562.8 $55 1431.2

R¢3 -,376? FAU ,12209 RRT ,9418 RRF ,g553 RTF .9836

FC3-4.ST86 BSP 11677 SGS 6g62.! R23 .5695 R15 .9881

0C3 3.0709 FSP 2074 $Gl 6943.1 SG2 515,4 THA 12.31

5.869 DPA -57.94 RAP 2??.22 [CC 1.$798

PO CST TIN INJ 2 LAT INJ 2 LONG

2013.S -14.62 72.50

1889,8 -11.83 83.82

|704.7 -g.23 50.85

1464.1 -7.30 33.76

1189.2 -6.58 13,96

958.6 -?.30 595.13

75!,5 -9.23 339.77

ORBIT DETERMINATION ACCURACY

8T 139.6 5R 49.7 89 1!?.8

CRT .9568 CR8 ",9489 CST ".9g93

LSA 188.? NSA 14.6 SSA 1.3

ELI 147.5 EL2 13.3 ALF 1g.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE _AR II 1971

HELIOCENTRIC CONIC

RL 146,90 LAL *00

RP 21$.2| LAP ".41

RC 1S9.98t GL 4.01

PLAN[TOCENTR|C CONIC

C3 23.498 VHL 4.847

LNCH AZHTH LIMCM TIN[

50.00 18 13 1

IO.O0 19 I 23

70.00 20 3 98

80,00 21 20 47

9O.O0 22 4l tO

IO0.00 0 7 35

110.00 1 I 50

FLIGNT TINt 27R,00

OIITANC[ 1t4,111

LQL [T4,7| VL $2.295 GAL "R,98 AZL 89,39 MCA 891,94 IRA

LOP $R.99 VP 22,0S? GAP .10 AZP 90,45 TAL $17.98 TAP

T,P -12.84 ZAL IS3,G$ ZAP ISO,lT IT8 171.18 ZAE 101.69 ET[

OLA -8.16 RAL 399.46 RAD I_44.4 VEL 11.9?9 PTH 6,99 VHP

L'! TIME |NJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME

3010.05 °3t.39 91o96 lgO,/? IET.84 19 3 11

2391,40 "26,27 83.68 194,78 121,73 19 49 29

2999.88 -21,71 71269 19T259 11T,04 20 48 27

2456.85 -18,38 55+0! 199.28 113.95 22 1 44

2181.35 -1T,12 35.32 199.85 112.85 23 22 32

1931.3_ -18.38 16338 1g9.28 1|3.95 O 39 49

1749.70 -2|.71 261 197.59 I17.04 I 35 56

DIFFERENTIAL CCRRECTION8

TOE 1.9109 TRA 4.9222 TC3-$.OET$ DAU .9761

ROE .T701 HRA .9503 RC3 -.3312 FAU .11861

FOE 4,4780 FRA12.ET99 FC3-4.3T01 DiP 11989

DOE 2,0602 ERA 5.0131 8C3 3,1072 FSP 2614

LAUN_I OAT[ MAR 16 1971

HELIOCENTRIC CONIC

RL 148.80 LAL .00

RP 216.59 LAP ".37

RC 162.360 GL 3,S4

PLAN_T_ENTR|C C_ql|C

C3 23.939 VHL 4.893

LOt. 1TA.TS VL $2.304 GAL

LOP 37.89 VP 22.032 GAP

ARRIVAL DATE DEC |T 19T1

EARTH TO MARS

1Tt. 19 [CC .20366 INC .ROD/ Vl |9.64S

|T9.$2 2CA 142.19 APO 916.92 V2 23.40S

182.42 ZAC 99.89 ETC 297.?0 LVI i.14

3,9D8 DPA -31.49 RAP 276.98 ECC 1,996T

PO CIT TIN INJ 2 LAT INJ 2 LONG

2OlO.l -14.46 12.36

1881.4 -11.64 93.40

1698.9 -9.fl2 50.54

1496.9 -7.06 33.36

1181.3 -6.31 13.51

g31.3 -7.09 954.73

749.? -9o02 339.49

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6971.6 8DR 1494.0 863 1395.9 8T 143.3 9R 48.6 59 116.2

RRT .9395 RRF .9488 RTF .9840 CRT .9537 CR8 -.9442 CST -.9995

8OR 7129.9 928 .0656 R13 .9830 LSA 190.2 NSA 15.0 SSA 1,3

8G1 7111.! SG2 517.4 THA 11,40 ELI ISO.? EL2 13.9 ALF 19.08

FLIGHT TI_[ 278.00 ARRIVAL DATE DEC 19 1971

DISTANCE •88.243 EARTH TO MAR9

"•.98 AZL •9.4• HCA 223.10 SMA IT9.|9 ECC .20793 [NC .5990 Vl 29,94S

-.10 AZP 90,39 TAL 317,29 TAP 160,38 RCA 142.00 APO 2|6.56 V2 29.39•

GP "12.4| ZAL 154.01ZAP M.63 [T8 171.05 ZAE t00.34 ETE t82.04 ZAC 90.24 ETC 267.67 LYE •,30

LNCH AZNTH LNCH TIME L'I TIN[ lNJ LAT

90.00 16 18 2 30OT, St -81.22

• 0.00 19 4 49 2677,93 -26.14

70.00 20 T 20 _693.99 "21.S•

80.00 21 29 4 2430.63 -|8,21

90.OO 22 Sfl 38 2174.54 -16.94

100.00 0 11 St 1925.12 -18.21

110.00 1 10 42 1?40.81 "21.39

DIFFERENTIAL C¢RRECTION9

TOE 1,9729 TRA 9.1013 TC3-3,1192 iAU |,0038

HOE ,?691 RRA ,1919 RC8 -.3292 FAU .11396

WOE 4.4090 FRAII,0OI3 FC3-4,11£9 lip llll•

IDE l. II9• IRA 9,1TI9 8C3 3.1868 _lP 2541

DLA -•,81 flAL 329.86 RAD 6644.9 YEL t1.297 PTH •,99 VHP 3.9•8 DPA -3T.O9 RAP 276.?8 ECC 1.3940

INJ LONG INJ RT ARC INJ AZMTH INJ TIN| PQ C8T TIN INJ 2 LAY INJ 2 LON•

91+12 191.3T 127292 19 • 10 2007.5 "14.33 72,24

83.4• 163.40 121.94 19 32 48 1077.8 -11.49 63,22

71,39 196.23 1|T.16 20 52 14 1894.0 -8,84 S0,26

34.83 199.94 114.D9 22 3 54 1490.6 -9.•S 33.01

34.91 200.52 112.99 23 26 53 11T4.3 -6.19 13.13

l•,DO 199.94 114.08 O 43 56 923.1 -•.85 354.38

.31 198.23 117.19 1 39 43 740.6 -9,84 939.19

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

8GT 7151.| 8G_ 1429.5 8G3 1338.8 IT 148.9 89 47.1 l• 114,4

RRT ,9285 RR_ .9414 RTF ,984| CRT .9482 CR• -,9391CIT -.9999

lOl ?IiZ.3 923 .9612 RI3 .983D LIA Ill,| M•A 10.3 I•A 1.3

861 7173.? 802 S21.4 THA 10.58 ELI |S3.7 EL! 14,4 ALF 17.29

WLIGHT TIN| 280.00 ARRIVAL DATE DEC It tITI

DISTANCE $T2.392 EARTH TO MAR9

LOL I74.79 VL 32.31| GAL -?.OT AZL 89.32 HCA 224.2S IRA 176.36 [CC .20929 |NC .4T33 VI 2i.94S

LOP 39.00 VP 21.997 GAP -.90 AZP 90.34 TAL 316.09 TAP 191.13 RCA 14|.84 APO 216.92 V2 23.927

GP °11.99 ZAL 154234 ZAP 37.58 ET$ 170.94 ZAE 99.02 ETE 181.T0 ZAC 90.63 ETC _RT.DS LYI T.96

LALINCH DATE HAM Z• 1971

HELIOCENTRIC CONIC

ML 149.80 LAL .O0

RP 21•,91 LAP -.33

MC 114.912 GL 9.09

PLANETOCENTMIC CONIC

C3 24.404 VHL 4.940

TRA 9.2601

RRA +13|l

rDAtt,9?2?

JR4 3,DSlt

TC3-3.1334 |AU 1,0271

RC3 ".3034 FAU .It995

F¢3"329390 |SP 12931

8C3 3.1400 F|P EROS

LNCH AZNTN

90.00

9D.DO

TO.O0

90.00

99,00

IO0.O0

IIO,OO

DIFFERENTIAL

DLA -•.14 RAL 330.30 RAO 1944.7 VEL 1|.013 PTH T.Ol YHP 3,911 DPA -36.64 RAP 276.13 £CC 1.4016

LNCH TIME L-I TIN| INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CIT TIM INJ E LAY INJ 2 LONG

I8 19 Sl 9001,72 -31.14 61,01 191.99 121.90 19 9 t |003.7 -14.23 ?t.16

19 l 4 2175.09 -24.04 13.90 396.04 121.91 19 39 39 IiT$.I -It,3? 83,00

20 11 0 llli,9i "21.43 ?1,|$ 198.90 117.25 20 33 90 lllO,D -9.9i SO.OI

21 29 | 244S.43 "|l.OI 94,31 200.92 114.19 22 9 53 1445.4 "6.64 39.?Z

22 94 93 t!19,76 -11.19 34.35 201.20 113.10 23 31 2 1191,9 -5.9_ 12.80

O IS 35 12|9.90 *$l.OI IS,91 200.92 114.19 0 47 $5 919.9 -6,94 334,09

I 14 23 1799.91 -21,43 .09 198.90 !17.25 I 43 19 739.8 -8.69 338.09

CCRMECTIONI MI9-COQRSE EXECUTION ACCURACY ORBIT OETEflNINATION ACCURACY

9GT 7331.9 9GR 1370.9 9G3 1324.4 ST 130.8 9R 46,8 33 113.|

RRT *9903 RRF *1339 RTF ._,39 CRT .94E9 CRi "*1347 CIT -.1591

968 T4|9.9 923 *0397 R!3 .9946 LDA |13,? NRA t5.? $$A 1,3

86| 74_9,9 $62 989.5 THA 9.91 ELI |$?,2 EL2 19.0 ALF 15.49

YD[ t.0437

RDE .7143

FOC 4.3633

60( t.1980

|!4



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH OATE lOIR 17 Ii?l

ttEblO¢l[ItTR I C ¢(_lll C

RL 148.R4 LAL .00

RP 207,16 LAP -1,85

RE Sl.566 Gt. "t•,9D

PL ANETO¢ENTR 1C CONIC

C3 36.•2R VHL 1.225

LNCN AZNTH LNCH ?IN_

SO.DO 19 5R 55

60,00 21 25 SO

TO.DO 23 2• 25

• R,54 2 3 ?

?S.54 2 3 •

• 6.54 2 3 ?

110.00 4 30 48

PLIGN? ?INI[ 114.00 ARRIVAL DATE AUG II liYt

DISTANCE 417.843 EARTH TO NAR3

LOt. I?S,?S VL $3.1?0 GAL -?.ll A|L 93,31HCA 141.07 IRA |OR,t! ECC .2931R INC 3.311! VI tt.i3•

LC_ 321,8i VP 14.991 GAP IR,9B AZP R?.2S YAL 325.55 TAP 1|1.60 RCA 142.92 APO 261.47 V8 Ri,436

6P ?.iS ZAL tAE.tR ZAP 190.44 ETA taT.IS IRE tS3.tS ET( 131.32 ZAC lOg.AS (TC 2T4.76 LYE -20,04

OLA o31.08 AAL 331,0R RAD 6100.2 VEL 12.S94 PTN ?,46 VHP 0.319 OPA *13.54

L-I T|N( |NJ LAT |NJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CRT TIN

2446.02 -14.6| 72,?8 198.30 135.00 20 43 1 1646.0

2414.?4 -1.33 38,79 29S.13 129.?4 22 $ 5 1414.?

20S$.93 1.40 36.38 211,71 124.13 24 1 42 1056.9

1584.08 12.90 ?.34 218,74 118.52 2 22 31 584.1

1384,06 12.90 7.34 216.?4 t16.52 2 29 31 564.t

1384.08 12,90 7.34 218.?4 118.52 2 29 31 584.1

I103.75 1.40 325,29 211.71 124,13 4 49 11 103.?

RAP 304.78 [CC 1,6374

INJ 2 LAT INJ 2 LONG

3.TO 98.86

8.¥4 40.05

15,02 16.30

23.52 344.71

23.52 344.?I

23.52 344,71

15.02 305.31

DIFFERENTIAL CORRECTION8

T02-1.1097 TRA-2.0520 TC3 -,0994 BAU .11|1

ROE -.4•RE RRA -,2337 RE3 .1916 FAU .04243

FOE .993? FRA 2.9521FC3-1,0831 8BP 4331

80[ 1.2089 8RA 2.0689 BE3 .2169 F8P 4R3

LAUNCH DATE MAR 1? 19?1

HELIOCENTRIC C(_llC

RL 148.64 LAL .DO

RP 207.09 LAP -1,85

RC 56.856 CA. -18.87

PLANETOCENTRIC CON|C

C3 37.52? VHL 6.126

LNCH AZNTH LNCH TIME

50.00 20 5 34

60.00 21 35 3

TO.Q0 23 43 59

74.06 1 52 8

• 4.60 1 52 O

74.68 I 52 8

110.00 4 4? 21

NIO-COURS[ [XECUTI_I ACCURACY _NOIT OETERNINATION ACCURACY

ROT 2434,1 SGR 576,4 803 308,2 8T 60.9 8R 22.S 88 47.9

RAT .7462 RRF -,T903 RTF -.8946 CRT .9268 CA3 ,6167 CST .g?3D

8GB 2501.4 R23 ".|$96 R|3 -.8994 LSA 79.3 HSA 13.1 354 1.1

SG1 2472.7 SO2 377,8 THA 10.26 EL1 64.4 EL2 8.0 ALF 19.21

FLIGHT TIM_ 154.00 ARRIVAL DATE AUG 20 1971

DISTANCE 421.232 EARTH

LOL 175.75 VL 33.485 GAL -7.45 AZL 93.42 HCA 147.33 3NA 200.45 [CC .28R46 INC

LOP 323.13 VP 24.893 GAP 16.54 AZP 8T.1Z TAL 325.57 TAP 112,90 RCA 143,03 AlSO

GP 6,16 ZAL t42.00 ZAP 159.38 ETA 15?.I2 ZA[ 163.32 ETE 128.34 2AC 109.73 [T¢

TO NARS

3.420R Vl 29.93•

2S7.87 V2 25.446

274.87 LVI -21.38

OLA -31.86 RAL 331.50 RAO 6G4g.R VEL 12,546 PTH 7.42 VHP 8.092 OPA "13.02

L-I TINE INJ LAT gNJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO CAT TIN

2619.35 -13.31 T1.39 198,67 136,11 20 49 13 1619.3

2581,21 -5,69 5?.16 205.68 129.94 22 14 44 1581.2

2001.60 3.51 33.48 212,73 123.99 24 17 21 1001.6

1616,G6 t3.46 10.12 218.90 119.15 2 19 3 616.T

1616,66 13.46 10.12 218,g0 llg.lS 2 19 3 616.?

1616.66 13.46 10,12 218.90 119.15 2 19 5 616.7

1046,42 3.51 322.40 212.73 123.99 5 4 50 48,4

RAP 304.9T [CC l,lt•l

INJ 2 LAT INJ 2 LONG

5.04 35.74

10.19 39.20

16.94 13.25

24.26 347.49

24.28 347.49

24.28 34?.49

|6.94 302.17

DIFFERENTIAL C0tRECTIC_I6

TDE-l.11?8 TRA-_,0215 TC3 -,0640 BAU .1136

ROE -.4738 RRA -.2953 RE5 .2064 FAD .04998

FOE 1,0436 FRA 3.0633 FC3-1.1529 BRP 4403

ODE 1.2141 BAR 2°0430 2C3 .2268 FRP 494

LAUNCH DATE MAR |? 1971

NEL|OCENTRIC C(_llC

RL 146.64 LAL .00

RP 207.01 LAP -1.64

RC 37.225 64. -19.20

PLAN2TOCENTRIC ¢0NI¢

¢3 36.439 VHL 6,036

LNCH AZNTH LNCN TIHE

50,00 20 12 46

60.00 21 45 14

YO.OO O 6 39

72.80 l 42 18

72.09 I 42 t8

72.8V I 42 18

ttD.O0 5 8 5

HID-C_/RSE EXECUTION ACCURACY

ROT 2463.0 SGR 605.0 SO3 327.0

RRT .7775 RRF ".8239 RTF -,8978

8GO 2535.3 R23 -.1739 R13 -.9035

3G1 2307.6 802 373.6 THA 11.07

FLIGHT TIRE 158.00

018TANC[ 424.683

LQL 17$,7$ VL 33,405 GAL "7.31 AZL 95.54 HER 148.60 6HA 196.64 £CC ,26009

LOP 324.39 VP 24,?95 GAP 16.10 AZP 86,98 TAt. $23,61 TAP 114o20 RCA t43.15

GP 6.$8 2AL 141.67 ZAP 158.2? ETA 15?.00 2AE 163.39 ETE 125,40 ZAC 110.22

DLA -32,68 RAL 332.09 RAO 6t49,4 VEL 12.503 PTH 7.30 VHP ?,672 OPA "12.45

L-I TIN[ INJ LAT IHJ LONG INJ RT ARC INJ AZNTH IHJ TEN[ PO cST TIH

25|1,79 -11.95 70.39 199, Z4 136.40 20 SS 57 1591,8

2343.67 -4.33 55,45 206.37 130.11 22 24 20 1345.?

1934,73 6.04 29,97 214,14 123,68 0 40 54 534.?

1646,22 |4.03 12,71 219,15 119,82 2 9 44 946.2

1941.82 14.03 12,7! 219.13 119.92 2 9 44 946.2

1949,22 t4,03 12,71 211,15 119,02 2 9 44 949.2

6269.59 6.04 299.79 214.14 123,68 9 52 53 5269.6

ORBIT DETERNINATION ACCURACY

ST 62.0 SR 22.T 66 49.2

CRT .9366 CR8 .8328 CRT .9720

LEA 81.3 NSA 13.0 3SA 1.0

ELI 65.6 EL2 ?.4 ALF 19,20

ARRIVAL DATE AUG tt 1971

EARTH TO NAR8

INC 3,53?6 ¥1 29,93•

APO 254.53 V2 26,45?

ETC 274,95 LVl "21,96

RAP 305.12 [CO !.5997

IHJ 2 LAT INJ t LONG

6.41 |4.59

11.71 3?.43

19.18 R,38

25.06 3|0.08

25.08 330.91

25.06 350,08

19.10 97R.19

DIFFERENTIAL COIRECTION8

T0[-l.1293 TRA*I.1887 YC3 -.08At 2AU .110|

ROE -,488? RRA -,3291 Re3 .2224 FAU .0|139

¢62 t_08Tt FRA 3,1?69 _C3-t_22|6 _$P A4?0

6DE 1.2203 BRA 2.0157 |C3 .2392 FSP 527

H|O-COUR$E EXECUYION ACCURACY ORRIT OETERRtRATION ACCURACY

|GT 2419.? SSR 939.2 8¢5 346.8 aT 93.2 SR 23.0 19 50.6

RAT .5055 RflF ",9541 RTF -,_08 CRT ,9SO0 CR8 ,8491 CIT .9T08

IGB 2|9?,5 R23 -,1908 RI3 -.90?! LIA 63,3 HSA 13.0 99A 1.0

SO1 2540,$ $02 370,7 THA 11.96 (L1 99.9 EL2 6.8 ALF 19.29

LAUNCH DATE MAR t? 19?1 FLI9HT TIN( !$0,00 ARRIVAL OAT[ AUG 24 1971

HELIOCENTRIC CONIC

RL 148.84 LAL .00

RP 206.94 LAP "1.|4

RC 5T.RTS 9_ -20.T6

PLANETOCENTflIC CONIC

C3 35,464 VHL 9,9||

LNCN AZMTH LNCH TINE

50.00 20 20 36

tK3,90 21 56 36

• 0,00 O 30 16

71.13 I 33 19

• t.t3 t 33 19

71.13 1 33 19

110.00 5 37 42

DIFFERENTIAL CCRRECTIONS

T0[-1.1366 TRA-1,DS40 TC3 ".0826 BAU .1201

ROlE -,_6T9 RRA -,3655 RC3 .231_ FAD ,05326

FDE 1.1554 FRA 3.2959 Y¢3"1.3000 BRP 4539

8DE 1,2290 6RA 1,9679 6C3 ,2534 FRP 562

OI$?ANCE 425.190 EARTH

LOL !?|.73 VL 33,325 GAL *?,!5 AZL $3.65 HCA 14|.86 SMA 15?,34 [CC .2?409 INC

LOP 32|,66 VP 24,701 GAP ||,$? AZP 86,$3 TAL 32|,6§ TAP 113,|1 RCA 143,25 APO

GP 9,24 ZAL 141.2g ZAP 1|?,13 (?$ tS6.$4 ZAE 193.36 ETE 122.34 ZAC tlO.T_ ETC

TO HARD

3.6932 Vl 28,93T

2|t.42 V2 29,468

2?5.03 LVl "22.99

DLA -33.$6 RAL 332.63 RAD 6649,1V[L 12,454 PTH ?.39 VHP ?.$$0 OPA "11,84 RAP 305,23 ECC 1.|A$6

L'I TIRE INJ LAT INJ LONG INJ RT A$¢ ZNJ AZNTH INJ TIRE PO CAT TZR INJ 2 LAT INJ 2 LONG

2553.23 -10.$4 69.13 199,74 136,67 21 3 25 1|93.2 ?.84 53.39

230?.69 "2.66 33,63 20?.24 130,23 22 35 4 1307,T 13.33 35,|2

1942.31 9.so 2|.os 236.26 122.98 1 9 s$ 642.5 22.1_ s.30

1673.81 14.61 13,18 219.45 t20,|S 2 1 12 9?5.8 2|.88 352.58

tR?3,et 14,61 15.16 211.48 120.$5 2 1 12 8?3.6 25.88 352.58

1673.81 14.61 13.16 211.46 120.55 2 1 12 673.8 2|.98 352.58

G|?7,17 g,50 2gl,87 216,26 122.96 ? 20 3g 5177.2 22.11 270.62

RIO-COURSE EXECUTION ACCURACY ORBIT D[TERNINATION ACCURACY

SGT 2509.0 6GR 971,8 $G3 367,5 ST 64.3 SR 23.4 83 52.?

RRT .9503 RRF -.ReOT RTF -,1033 CRT .g¢08 CR6 .86ST CST ,gGDg

$GD 2599.| R23 -.2044 RI3 -.glOT LEA 85,4 MSA 13.0 SEA 1,0

801 2573,1 $02 36g,5 THA 12.95 ELI 68,1 EL2 6,1ALF 19.43
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JPI. TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUU¢M OAT[ UAR t? 19TI

HELIOCenTRIC CC_Z¢
RL 148,84 LAL ,00

RP 2OR,IT LAP -1.83

R¢ $8.203 IL "!t,82

PLANET¢_ENTMIC CONIC

C3 34.598 VML 5.882

LNCM AZMTN LNCH T|HE

50.00 20 26 13

SO.DO 22 8 29

69,38 1 25 5

69,38 1 25 5

69.$8 I 25 5

69.38 1 25 5

Sg.36 I 25 5

FLISHT TINt 16|.00 ARRIVAL OAT[ AUG £4 tOYl

01STANCE 431.T50 [AtTH TO MARS

-?,0t AZL t3.80 HCA |ll,t| 8MA |IS,I4 [CC .862)3 IMC 3.Till Yl tl.IST

4PO 648,Sl V2 26,473

[TC 275.11Lvl "63*24

LOL t?S,?l VL 33.807 tAL

LC_ 316,63 YP |4,811 GAP 15.24 AZP 86.6T TAL 3_S.8g TAP 116.82 RCA 143o36

GP 8,86 ZAL 140.87 ZAP IS$.83 [T_ 156.62 ZA[ 183.21 IT[ 116,83 ZA¢ 111,36

DLA "34.43 RAL 33),82 RAD 6648,7 V[L 12.430 PTH ?,33VHP 7.457 OPA -11.18 RAP 305.31 (CC |,5114

L'I T|ME |NJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C)T TIN |NJ 2 LAT INJ 2 LONG

2633,44 "5,06 67,85 200,45 136o2| 21 I1 26 |$33,4 5,32 5£,09

2266.48 -,8S 51.66 208.33 130.29 22 47 15 1266.5 15.06 33.41

1699.60 lS.16 17._? 219.92 t21.34 I 13 24 699.8 28.7Z $54,59

1569.60 lS.19 1?,57 219,92 121.34 I 53 24 699.8 26,T2 354,99

165g.60 15,|9 iT,ST 219.92 121,34 I 53 24 699,8 28.Y2 354.99

1699.80 15.19 17.5T 219.92 121.34 I 53 24 695,8 26.T2 354.9S

1699.80 15.19 IT.ST 219.92 121.34 I 53 24 699,8 26.72 354.g9

DIFFERENTIAL CORRECTION8

T0101.1384 TRA-I.gOI4 TC3 -.0588 BAU .1230

ROE -.46?6 RRA -.4056 RC3 .8594 FAU .06512

FOE 1.2152 PRA 3,4098 FC5-1.3793 BSP 4413

BO_ 1.2251 IRA 1.9437 BE3 °2660 FSP 886

LAUNCH DATE NAR 17 tg?l

HELIOCENTRIC CONIC

RL 148.84 LAL .00

RP 806.88 LAP -1,83

LCL I?S.?S VL 33.189 GAL

LC_ 3E8.20 VP 24,526 GAP

MID-COURSE [XECUTI¢3N ACCURACY _BIT DETERMINATION ACCURACY

8GT 2504,2 SGR T26,? 8G3 389,0 ST 64,6 6R 23,9 $8 S4,5

RRT .8535 RRF -.9067 RTF -.9OgO CRY .9YOl CRS .USt8 CST .9692

868 2607.5 R23 -.2124 R13 -,9172 LSA 86.9 HSk 12.9 SSA .9

SG1 2581.5 S62 367.3 THA 14o20 EL1 68.? EL2 5.5 ALF 19.85

FLIGHT TIM_ 164.00 ARRIVAL DATE AUG 2R 1ST1

DISTANCE 435,356 EARTH TO MARS

-6,93 AZL 93,95 HCA 152,59 )HA 194,64 [CC ,26292 [NC 3,9460 VI 26,83T

14.82 AZP 86.50 TAL 325.74 TAP 118.13 RCA 143.46 APO 245.81 V2 26.479

ETC 275.16 LYI -23,94RC 58.807 eL -22.93

PLANETOCENTRIC CONIC

C5 33.849 VHL S.818

LNCH AZMTH LNCM TIME

SO.GO 20 36 43

60,00 22 24 15

S?,6S 1 1T 30

67,63 I IT 30

ST.63 1 I? 30

67.63 1 17 30

67.63 1 17 30

GP ]0,54 24L 140,40 ZAP 154,69 ITS 156,36 ZkE 162,94 [T[ ]17,30 ZAC 112,02

OLA -36,48 RAL 333.83 RAO 6646.5 VEL 12.400 PTH 7.31 VHP 7,262 DPA -10.49

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO C8T TIM

2502.36 -T.S2 66.52 201.42 13?,12 21 20 25 1302,4

2221,23 1.14 49.50 209,66 130,25 23 1 16 1221,2

1724.75 1$,76 t9,92 220,4? t22,20 I 46 14 T24,8

1724,78 15,78 15,92 220,4? 122,20 I 46 14 724,8

IT24,T5 15,76 19,92 220,4? 122,20 1 46 14 ?24,8

1724,75 13,T8 15,92 220,47 122.20 1 46 14 724,8

1724,75 15,T8 19,92 220,4? 122,20 1 46 14 724,8

RAP 305.34 ECC 1.$571

INJ 2 LAT INJ 2 LONG

10,86 50.75

16.93 31*06

27,59 35T.3T

27.59 357.37

27.59 357.3T

27.59 357.3T

27.59 35?.3?

DIFFERENT IAL CCRRECTIONS

T06-1.1580 TRA-I,8748 TC3 -,0678 6AU ,1296

ROE -.4716 RRA -.4467 RC3 .2767 FAU .06666

rOE 1._868 FRA 3.5514 FC3-1.4548 68P 4631

BDE 1.8504 8RA 1,9276 BC3 ,2868 F6P 636

LAUNCH DATE MAR 17 1971

HELIOCENTRIC CONIC

RL 146.84 LAL .00

RP 806.77 LAP -1,82

RC 59,465 _L "24,|2

PLAN£TOCENTRIC CONIC

C3 $3,214 VHL 5.7i3

LNCH AZNTH LNCM TIME

SO.DO 20 49 17

sO.GO 22 41 49

65.85 1 10 50

65.85 I Io 30

66.85 1 IO 30

45.85 I 10 30

85.85 I lO 30

MID-COURSE EXECUTION ACCURACY ORIIT DETERMINATION ACCURACY

8GT 2339,1 8GR 782,9 SG3 411,7 ST 68,4 $R 24,6 SS 56.6

RRT ,8699 RRF -,9234 RTF -,9086 CRT ,9794 Cfl8 ,8982 CST ,9677

868 2637,0 R23 -.2342 RI3 -,8184 LSA 89.7 MSA 13.1 684 ,9

861 2630.7 562 372.7 THA |5.33 ELI ?0,7 EL2 4,? ALF 20.04

FLIGHT TIN[ 166,00 ARRIVAL DATE AUG 30 19?!

DISTANCE 439,008 EARTH TO MARS

L_ ITS,T5 VL 33,124 GAL -R,81 AZL 94,11 HCA 153,65 8MA 193,42 ECC ,25778 INC 4,1060 Vl 29,95T

LOP 329.44 VP 24.443 GAP 14.42 AZP 88°32 TAL 325.75 TAP II5.45 RCA 143,56 4PO 243.28 V2 26.485

GP 11.30 ZAL |39.87 ZAP 153.39 ET8 156,04 ZAE 162,56 ETE 114.99 ZAC 112,T5 ETC 275,25 LVI -24.70

DLA -36,93 RAL 334,53 RAD 1646,2 VEL 12,374 PTH 7,29 VHP ?,OYS DPA -9,72 RAP 305.32 [CC 1,5466

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

24R9,60 -5,88 65,13 202,54 137,30 2] 30 26 1469,6 12.48 49.31

2|70,07 3,39 47,05 211.59 130,18 23 17 50 1170.1 19.02 28.34

1748,93 16,57 22,25 221,15 123,12 I 39 59 748,9 28,4g 359.75

1740,93 I8,37 22,25 221,15 123,12 I 39 3g 748,9 28.49 359,75

1748,53 14,37 22,23 2EJ,IS 123,12 I 39 39 740,9 28,49 359,75

1740,95 1t,37 22,25 221,15 123,t2 I 39 39 748.9 28,4g 359,75

1748,93 16,37 22,25 221,15 123,]2 ! 39 39 748.9 28,49 559,75

DIFFERENTIAL CONRECTION3

TDE-t,1744 TQA-1.834| TC3 -,0144 BAU .1554

ROE -.4?4T RRA -.4|27 RC3 °5004 FAU ,05875

POE 1.3823 FRA 3,5514 FC3-|,S3|O 35P 4T|4

80[ I,tEI2 IRA 1.1911 8C3 .3072 FIP 67Y

RIO-COUR3E EXECUTION ACCURACY 08BIT O[TERHINAYION ACCURACY

3GT t553.0 3GR 847,3 8G3 435,1 8T _7,6 3R 25,5 )S 58,6

RAT .5044 RflF ",9357 RTF -,_,OI CRT .9865 Ctl .8131 Clt ,e615

306 6539,9 R23 -,t4g? R13 -,5210 LSA 52,I HSA 13,_ 33A ,9

SGt 2553.1 8G2 $79,t THA 16.71 EL! 7_.! EL2 3.9 ALF 20.48

LAUNCM DATE NAR 17 ll7J FLIGHT TIHE IIS.OO ARRIVAL DATE 8[P I 1871

MELIO(ENTIIC CONIC

RL |45,84 LAL ,OO

RP tO6.Y4 LAP -!.31

R¢ i0,833 6L -25.31

PLANETOCENYR|¢ ¢ON|C

C3 32,687 VML 3.718

LNCN AZMYH LNCH TIRE

50.00 81 1 9

SO.0O 25 3 0

84,04 1 4 G

64,04 1 4 4

64o04 1 4 S

64.04 1 4 4

64,04 1 4 G

DIFFERENTIAL CCNRECTIOk_l

T0[-1°1906 TRA-I,TI52 TC3 -,0584 IAU ,1440

ROE "*4Sgs RRA -.34_4 RC3 .3241 FAU ,06078

FOE 1.4446 lIRA 3,T082 F¢3-1,6094 E8P 4767

DOE 1.2875 BRA 1.8656 BC3 ,3293 F)P 71T

DISTANCE 44|,701 EARTH TO MAR3

L_. 171,71 VL |3,053 &AL "6,70 AZL |4,El HCA 114.91 SMA 152.15 [CC .25292 IHC 4,2811 Vl 25.957

LOP 330,75 YP |4,3IT GAP 14,0| AZP 36,12 TAL 3|S,84 TAP 120,75 R¢A 143,60 APO _40,93 V2 26,459

GP 12.13 ZAL 155,27 ZAP 152,03 IT5 155,66 ZAE t62,05 ETE 11Z.55 ZAC 115,56 ETC 2T5.3! LYI -25,52

OLA -37,65 R4L 355,2! RAO 1645,0 VEL f2,3_4 PTM 7,25 VHP 6,89T DP4 -8,88 RAP 301,25 ECC 1,5381

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIH[ PO ¢3T TIN INJ 2 LAT INJ 2 LONG

24_4,80 -4,|4 13o67 203,5! 137,44 2| 41 44 1434,8 14,15 47,77

2105.7T 6,D3 44.15 213.56 129.92 23 38 10 1105.8 21.41 25.03

1TTt,58 16.iT 24.$8 221,97 124,13 1 33 39 772,6 29,42 2.15

1?72,$8 15,97 24,58 221,g? 124,15 I 33 36 ??2,6 29,42 2,15

1772,58 16,g? 24,58 221,g? 124,13 I 33 39 772,6 29,42 2,15

1772,58 16,97 24.58 221,97 124.13 I 35 3g 772,6 29,42 2,15

1772,$6 16,ST 24,58 221,97 124,13 t 35 39 772,6 29,42 2,16

M|D-COURSE EXECUTION ACCURACY ORI]T DETERMINATION ACCURACY

86T 265g,1 8DR 921,4 5G3 459,1 8T 66.6 8R 26.S SS 60.T

RRT ,8g64 RRF -.9531RTF -.5118 CRT .9926 CRS .g280 CST .9654

$G! 2720,0 R23 -,2626 R13 -,g253 LSA 94,5 M8A 13.3 SSA ,S

SGI 2692.1 8G2 388.3 THA 18.29 EL1 73,6 EL2 3.D ALF 21.0T
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE HAR l? ll?l

HEL|OCEMTRIC CONIC

RL 148".84 LAb .DO

RP tOA.?l LAP -1,80

RC it.ODD GL -2Do74

PLANETOCENTRIC CONIC

¢3 32.30D VHL 3.184

LNCH AZNTH LNCH TIHE

SO.DO 22 14 39

SO.DO 23 31 18

$_,18 O 58 13

• 82.18 O 58 13

e2.18 O 38 13

$2.1D 0 58 13

e2.t8 0 58 13

FLIGHT TIN( ITO,OO ARRIVAL OATS lIP ! 1171

OISTAN¢[ 448,433 EARTH TO MAR8

L_. |?l*?! VL 33,ODD GAL "i,|! AZL 84.47 HCA liD,l! 8HA 181.24 ECC .2A83P IH¢ 4.4?3? VI 18.937

LOP 3!2,D0 VP 24.292 GAP 5!,6E AZP 85,91 TAL 325,90 TAP I82,D8 RCA 143.75 APO 238.?Z V2 28,492

GP 13.05 ZAL 138.60 ZAP 150,80 ITS 131o26 ZA[ 161.41 ETE 511,18 ZAC 114,47 (TC 2TS.37 L¥1 -28,40

ObA -38.85 RAL 33t,11 RAD 684?,g V[L 12,338 PTH 7,28 VHP 6,728 OPA -?.97

L-I TINS INJ LAT INJ LONG ]NJ RT ADC |NJ AZHTH IHJ TINS PO CST TIN

239T,43 -2,RE _2.10 ZOS.S7 137.54 2_ 54 36 1397.4

2032.34 g,4Q 40.38 216.58 129,37 24 5 lI 1032.3

1796,1D 17,56 26.95 222,96 125.22 I 28 9 796.1

1796.10 17.56 26.93 222.96 125.22 I 28 g 796.1

1796.10 1?.56 26.95 222.96 125,22 I 28 9 796.1

1?96,1D 17.56 26.95 222,96 125.22 I 28 9 796,1

1796.10 17.56 26.95 222.96 123.22 ! 28 g 796.1

RAP 30|.18 ECC 1,3317

INJ 2 LAT INJ 2LONG

IS,D1 43.09

24.36 2D,62

39.38 4,61

30.38 4,Sl

30.38 4.61

30.38 4.61

30.38 4.61

DIFFERENTIAL CCRRECTION8

TDE-1.2031TRA-$.?316 T¢3 ".D442 BAU .1326

ROE -.3D39 RRA -.3939 RE3 .3506 FAU .06295

PD£ 1,$336 PRA 3.8809 FC3-1.8869 DiP 4734

8DE 1.3043 6RA 1.8313 8C3 .3534FSP 756

HID-COUR3[ [XECUTICN ACCURACY ORBIT DETERHINATION AttrACT

3_T 2345.8 SGR lOOS.g 8G3 483.A 8T 69.3 SR 27,g 83 S2,O

RRT .go6? RRF -.9638 RTF -.9142 CRT .9986 CR$ .9410 CDT .9644

3¢.8 2740.1 R23 -.2TOO 813 -.9301 LSA 96.? NSA 13.5 SSA .8

8GI 2710.9 882 398,8 THA 20,14 ELI 74.7 EL2 2.1 ALP 21.88

LAUNCM DATE NAR 17 18?! FLIGHT TIE 172.00 ARRIVAL DATE 8[P S lg?1

H£LIOCENTRIC CONIC

RL 146.84 LAL .O0

RP 206.49 LAP -1.80

RC 61.933 CA. -28.2D

PLAN£TOC£NTRIC CONIC

CS 32.D53 VHL 5.682

LNCH AZHTH LNCH TINS

50.00 21 30 12

60.00 O 26 8

60.28 O 52 S6

60.26 0 52 56

60.26 0 52 56

60.26 O 52 56

60.28 O "2 56

DISTANCE 450.198 EARTH TO MARS

LOL ITS.T! VL 32.95t GAL "6.46 AZL 94.6g HCA 137.45 3HA tg0,25 ECC .24398 IN¢ 4.$86T Vl 29.93?

LOP 333.27 VP 24.220 GAP 13.24 AZP 85.67 TAL 325.95 TAP 123.40 RCA 143.83 APO 236.67 V2 26o495

GP 14,07 ZAL 137,85 ZAP 149.10 [T8 154.79 ZAE 160.63 ST[ 109,69 ZAC 115.49 ETC 2?5.43 LVI -_?.38

DLA -40.12 RAL 33?.03 RAD 6647.8 VEL 12.328 PTH 7.26 VHP 6.568 DPA -6.98 RAP 304.93 [CO 1.32?S

L-! TINS INJ LAT INJ LONG INJ RT ASC INJ AZHTH 1NJ T|NE F_ CST TIN INJ _ LAT INJ 2 LONG

2356.83 -.R2 60.40 207,60 137.38 22 9 29 1356.8 17,97 44,22

1893.04 15.24 33.48 221.85 127,77 O $7 41 893,0 29,20 12.23

1819.57 1D.t3 29°36 224.14 126o42 I 23 15 819.6 31.37 T°t4

1819,$? 18.13 29,36 224.14 126.42 I 23 1J 819.6 31.37 ?.14

1819.57 18.13 29.36 224.14 126.42 1 23 15 819.6 31.37 ?.14

1819.57 18.13 29.36 224.14 128.42 I 23 15 819.S 31.37 T.14

1819.57 18.13 29.36 224.14 126.42 1 23 15 819.6 31.37 ?.14

DIFFERENTIAL COqRECTION8

TDE-I.2340 TRA-I.6836 TC3 -.0491 |AU ,1629

ROE -.5264 RRA ".6562 RC3 .37?D FAU .D648?

PD£ 1.6598 PRA 3.9934 FC3-1.7521 BSP 489D

BOG 1.5416 BRA 1.8098 BE3 .3802 FSP 802

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

SGT 2550.3 8GR 1104.6 8G3 §08.4 8T 70.9 GR 29.? SD 65.2

RRT .G|AO RRF -.9725 RTF -,9140 CRT .gggo CR8 .933D CST ,9633

SOB 2786.6 823 -.2814 813 -.9331 L!A 99.8 NSA 13.? 8SA .?

50! 2753.0 862 418,6 THA 22.05 ELI 76.8 EL2 1.2 ALP R2,?O

LAUNCH D&T£ MAR 17 1971 FLIGHT TIE 1T4.00 ARRIVAL DATE SEP T tgTS

N£LIOCENTRIC CCNIC

RL 148,D4 LAL .DO

RP 206,68 LAP -1,79

RC 52.8?9 GL -29.78

PLAN£TO(ENTN1C CONIC

C3 31.951 VHL 3,358

LNCH AZNTH LNCH TINS

SO.DO 21 48 29

38,28 O 40 16

58,28 O 48 18

18.28 0 4D 18

$8,28 D 48 ll

58.28 0 46 16

S8,28 O 48 18

DISTANCE 453.997 EARTH TO HARD

LOL 175.?3 VL 32.899 GAL -6.38 AZL 94.92 HCA 138.72 !HA 189.33 ECC .2398? lN¢ 4.g2ss Vt £8.937

LOP 334.54 VP 24.1528AP 12.86 AZP 85.41 TAL 328,00 TAP 12d.78 RCA 143.88 APO 234.75 ¥2 26.496

GP 13,21 ZAL 137.01 ZAP 147.50 ST! 154.27 ZAE 159.?0 ETE 108.48 2A¢ 116.62 ETC 873.49 LVl -88.44

Dt.A -41.49 RAL 338.D8 RAD 8847,8 VEL IR.324 PTH 7.25 VHP 6,428 OPA -5.85

L-! TIME INJ LAT INJ LONG |RJ RT ASC INJ AZHTfl INJ TIN[ PO CGT TIM

2311.70 2.03 S8,52 21D_!1 137.54 22 27 1 1311.?

1843.22 18.70 3t.83 225.55 127,74 IIe sg 843_2

1843.22 18.70 31.63 223.35 12?.74 I 18 59 643.2

1843.22 50.70 31.83 225,55 127,74 I 18 59 843.2

tO4!.22 _8.70 31.83 225,55 127,74 ! i8 59 843,2

t843,22 18.70 31.83 225,55 127.74 I 18 59 843,2

1843.22 18.70 31.83 225.55 127.74 I 18 59 043.2

RAP 304,6? ECC 1,5858

INJ 2 LAT I84 2 LONG

20.12 4_.09

32.38 g,T?

32.38 D.77

32.38 9,77

32.38 9.77

32.38 R,??

32.38 9.7?

OlFPERENTIAL CQRRECTION8 NIO-COURSE EXECUT|ON ACCURACY

TD£-1.2811YRA-I,8289 TC3 -,0448 |AU .1?40 3GT 2948.6 SGR 1216.0 083 532.9

ROE -,5332 RRA -.?210 RE3 .408? FAU ,OD?O0 RRT .9|02 RRF ".9792 RTF -._,46

PD£ 1.?349 PRA 4.0922 PC3-1,0134 _SP 4948 SG8 2!t4.D 823 -.2081 R13 -.8373

DD£ 1°3T80 ERA 1.7814 8C3 .4091FSP 844 8G1 2789.5 382 440.3 THA 24.31

LAUNCH DATE MAR 17 1971 PLIGMT TIH[ 178.00

MELIOCEHTRIC CONIC OISTAHC[ 45T.82_

RL 148.84 LAL .DO LOL 175.79 VL 38.851G_L -6._9 AZL 95.19 HCA 159.99 8HA

RP 2DS,6? LAP -1.77 LOP 335.81 VP 24,083 GAP 12,49 AZP 83.12 TAL 326.06 TAP

RC 63,8D8 GL -31,43 GP 16.49 ZAL 138.07 ZAP 143,81 [T3 133.70 ZAE 150.61ETE

PLAN£TOCENTRIC CONIC

C3 32,018 VHL 5.8S8 DLA -42,95 RAL 338,23 RAD 664?.8 VEL 12.326 PTH ?.26 VHP 8.287 DPA -4,61

LNCH AZNTH LNCH TINS L-I TINS INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIN( PO CST TIN

SO.DO 22 10 37 2259.9? 4.64 56.35 213.27 137.40 22 48 17 1260,0

56.21 O 44 16 166?.35 19.23 34.40 227.21 129.16 1 tS 24 867.3

56.21 O 44 16 1867.35 19,23 34.40 227.21 t29.18 I 15 24 867.3

36.21 0 44 16 186?.33 19.23 34.40 227.21 129.18 1 15 24 867.3

56.21 O 44 18 188?.33 19.23 34.40 227.21 12g.18 I 15 24 867.3

SD.21 D 44 16 1867.35 19.23 34.4D 227.21 129.18 1 15 24 06?,3

56.21 0 44 16 1867.33 Ig.23 34.40 227.Zi 129.18 I 15 24 857.3

OIPF£RENTIAL CCRRECTIONS RIO-COURSE EXECUTZON ACCURACY

TDE*1.2932 TRA*1.5662 TC3 -.0408 6AU ,1884 !ST 2332.1 8DR 1344.? 8G3 536.?

ROE -.SDS? RRA -.7920 RE3 .4363 FAU .069Dg RRT .9218 RRF -.9844 RTF -.9148

PDE 1.8855 FRA 4.1774 FC3-1.8682 BDP 5010 SGB 2867.0 823 -.2866 R13 -.9420

BDE 1.4230 6RA 1.7551 BE3 .4402 FDP 883 8Gi 2828.8 882 486.3 THA 26.87

ORBIT DETERk|NATION ACCURACY

ST 72.0 8R 31,? $S 07.S

CRT .9997 CRI ,1638 CS! ,8024

LDA 102.? HSA 14.0 8SA .7

EL1 ?8,6 EL2 ,? ALF 23,79

ARRIVAL OATS 8[P 0 1971

EARTH TO HARD

188.47 [CC .23899 INC S.18Bg Vl 20.93?

126,04 RCA 144.00 APO 232.93 V2 20,493

107.33 2AC 117.90 £TC 275.54 LVI -29.01

RAP 304.34 [CC !.|27D

INJ 2 LAT INJ 2 LONG

22.SS 39.$0

33.41 12.$4

33,41 12.34

33.41 12.54

33,41 12.34

33,41 12,54

83.41 12.54

ORBIT DET£RNINAT|ON ACCURACY

ST 73.1 8R 34.3 SD 70.1

CRT ,9990 CR8 ,g721CST .gDtT

LSA 105.9 NSA 54.3 SSA .6

ELI 80.? EL2 1.4 ALP 23.10
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JPL TM 33,1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE NAN 17 I|?| FLIGHT TI_ |?8.00 ANNIVAL DATE IEP 11 1871

HELIQ(ENTNIC CONIC DISTANCE 4Q|,683

RL 148,84 LAL .00 LQt. |?S,F8 VL "32,608 GAL -i,E0 AZL 9S.49 HCA 161.2| 3NA

RP lOt,El LAP -t,?ILOP 337,08 VP 14.D23 GAP t_.13 AZP 84,80 TAL 32i,11 TAP IE7.3t RCA 144,07

RC S4.1SS 61. -33.30 GP 17.13 ZAL |35.D! TAP 144.01 ITS t53.98 ZJd_ 157.34 [T[ 106.82 ZAC !19.34

PLANETQCEHTRIC CONIC

¢3 32.289 VHL 3.882 OLA "44.53 RAL 340.56 RAD $64T.9 VEL |2.337 PTH 7.86 VflP 6./45 DPA -3.23

LNCH AZHTH LNCH TIN[ L'I TIHE |NJ LAT INJ LONG INJ RT ARC IHJ AZMTH INJ TIHE PO CGT TIH

SO.DO 22 38 43 2197.23 7.78 53.70 217.40 137.09 23 13 20 /197.3

54.95 D 41 3 1812.20 19.72 37.D? 2_9.18 130.77 I 12 35 392.2

S4.OS D 4| 3 1012.20 19.?2 37.0? 229.t8 130.77 1 12 33 t92.2

54.05 O 41 3 1892.20 19.72 37.0? 229.18 130.?? / 12 35 192.2

84.01 O 41 3 1812.20 19.72 3?.0? 229.18 130.77 1 12 35 992._

94.08 D 41 3 1892.20 19.?_ 37.07 229.18 lSO.?? 1 12 35 i92.2

54.05 O 41 3 1882.22 19.T2 3?.07 229.19 130.77 1 /2 35 892.2

EARTH TO MARl

187,87 [CC ,83832 INC 8.4885 V! 2R.937

APO 231,27 V2 £O,411

ETC 273.82 LVl -3D.81

RAP 303,93 ECC |,831d

INJ 2 LAT INJ 2 LONG

23,42 30,3T

34.44 15.48

34.44 15.48

34.44 18.48

34.44 /3.48

34.44 15,48

34,44 13.48

OIFlrERENTIAL CCRRECTION3

TDE-I.3SD4 TRA-_.4882 TC3 -,0348 8AU ,2044

ROE -.6448 RRA -.$616 RC3 .4723 FAU .07118

POE 2.0352 FRA 4.2428 FC3-t.DDll BIP 5062

DOE 1.4?83 DRA 1.7306 BC3 .4735 FIP g23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G? 2505.1 IGR /49/.1 3G3 S?9./ ST T4.2 IR 3T.4 3$ 72.7

RRT .9243 RRF -.9394 RTF -.9149 CRT .9970 CR3 .9793 CST .9613

SEE 2913.9 R23 -.2823 R13 -.9473 LSA 109.5 MSA 14.6 33A .8

SEt 2873.4 362 496.3 THA 29.79 ELI 83._ EL2 2.6 ALP 26.70

LAUN_N DATE MAR |? 197t FLIGHT TIN[ IBD.OO ARRIVAL DATE $(P 13 1971

NELI_ENTRIC CONIC

RL 141.84 LAL ,OO

RP 206.70 LAP -1.75

HC 66.082 GL -38,21

PLANETOCENTRIC CON|C

C3 32.72T VHL 5.72T

LNCM AZHTH LNCH TIN[

lO.OD 23 18 33

81.79 O 38 47

Sl.T9 O 38 4Y

51.79 0 38 47

81.7R O 38 47

5|.79 O 38 4T

21.79 O 38 4T

DISTANCE 465.568 EARTH TO MARS

LOL 175.75 VL 32.782 GAL -6,11 AZL 95.83 HCA 182.32 8HA 188.92 [CC ,22887 INC 5.0300 VS 29.R37

L_ 338,35 VP 23,982 GAP 11,78 AZP 04,44 TAL 328,18 TAP 120,86 RCA 144,14 APO 229,T0 V2 21,494

GP 19.85 ZAL 133,82 ZAP 142,07 ET8 132.41 ZAE 158,88 [TE lOS. 33 2AC I2D,DT _TC 271,08 LV! -32,33

DLA -46.21 RAL 342,1/ RAO 9649.1 VEL 12.358 PYH 7.28 VHP 8.060 DPA -1,$8 RAP 303,43 CCC 1,8398

L-! TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH 1NJ T/HE I_0 CIT TIN 1NJ 2 LAT INJ 2 LONG

2110.72 t2.07 48.96 223.29 136.30 23 53 44 1110.7 29.26 31.69

1917.98 20,14 39,96 231.51 132.52 I 10 45 918.0 35,47 16.63

1917.98 2Q.14 39.86 231.51 132.52 1 t0 45 818.0 35.47 18.63

|917.98 20.14 39.86 231.5! 132.52 J ID 45 918.D 35.47 18,63

1917.98 20.14 39.88 231.51 132.52 I 10 45 918.0 35.4? 18.63

1917,90 2D,14 3G.le 231.51 /32,52 I 10 45 910.0 35.47 11.13

19I?.98 DO.14 39.88 " 231.51 132.52 I 10 45 916.0 35.4? 18.6_

DIFFERENTIAL C_RRECTION8

YDE-I.3671TRA-I,4J09 TC3 -,D292 BAU .223?

_DE -.7114 ERA -.1528 RC3 .lOSt F,I_J .07330

FD£ £,2041FR4 4.eTT! FC3-t,9348 BSP 5089

SDE 1.5411 BRA 1.T024 Be3 ,3101FSP G§3

MIO-C_RSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

36T 2456,1 SIR 1651,0 883 5R8.7 8T 74.G GR 41.2 88 75.3

RRT .9266 RRF ".9914 RTF -.9156 CRT .9942 CR1 .9830 CST .9611

IG8 2182.6 R23 ".£?OI R13 -.9531 LBA It3,0 HSA t4.1 SIA .3

331 2915.8 332 524.8 THA 33.22 EL1 85.4 EL2 3.1 ALP 28,71

LAUNCH DATE MAR t? 1971 PLIGHT TIHE 182.00 ARRIVAL DATE 3EP 13 1971

HELIOCENTRIC CONIC

RL 148.84 LAL .DO

RP 206,72 LAP -I,74

RC S?.285 GL -3?.4?

PLANETOCENTRIC CONIC

C3 33.009 VHL S.797

LNCN AZNTH LNCM TIME

49.48 O 3T 49

49.42 0 ST 42

49.42 O 3? 42

49.42 0 ST 42

49.42 0 3? 42

49.42 O 37 42

49.42 0 3? 42

D]STAMCE 469.4?3 EARTH TO MARS

LOL 1?5.73 VL 32.721 GAL -G,O3 AZL 96.22 HCA 163.78 IRA 186.23 [CC ,22892 INC 6.2225 Vt 2R.gsT

LOP 339,$2 VP 23.903 GAP 1/,48 AZF 04.02 TAL 326.21 TAP 121.91 flCA 144.21 APO 228.24 V2 29.491

GP 21.39 ZAL /32.41 ZAP 139,R9 ET8 t51,70 ZA_ 154.15 EYE lOt.D3 ZAC 122.81 ErC 275.72 LVI -33.9?

OLA -48.02 RAL 343.93 RAD 3648.4 VEL 12.390 PTH ?.30 VHP 3.8?4 DPA .D? RAP 302.13 ECC |.SS3l

L-I TIME INJ LAT INJ LONG INJ AT ARC INJ AZNTH 1NJ TIME PO CIT TIM INJ 2 LAY INJ 2 LONG

1943.05 20.48 42,79 234,21 134,44 I lO ? i45,1 38,46 22,0!

1845,05 20.48 42,79 234.29 |34.44 / 10 P 945.1 31.46 22.01

1945,05 20,46 42,79 234,29 134.44 | SO ? 945,1 $6,48 22.01

1943,05 20.41 42,T9 " 234,29 134,44 I 10 T g4S.! 36.46 22.01

1945.05 20.48 42.79 234.29 134.44 I SO ? 845.1 36.46 22.01

I943.05 10.48 42.79 234.21 134.44 I ID ? 243.1 36.48 E2.Ol

1945,05 20.48 42,72 234,29 134.44 1 10 Y 845,1 36.48 22,0t

01PFER[NTIAL COIRECTIONI

TOE-I,440T TRA-l.3442 TC3 -,03li JAU ,2444

ROE -,1013 RRA-I,O4|4 RC3 ,642T FAU ,07482

POE 2,4158 FR4 4,2103 FC3-1,9220 ||P 5384

ODE !.4310 ORA S,TO4Y 9C3 ,5439 FSP 991

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T 2444.4 3GR lOSE,3 863 ltl. I it ??.2 SR 48.1 8l tO,8

RRT .8144 RRP ".9837 RTF -._,20 CAT .$911CR8 .SOil CIT .8818

86| 3046.2 R23 ",2437 Rt3 -.2502 LIA lle.t MSA 15.2 844 ,4

|El 3012.8 36| STS,3 THA 39,55 ELI 89.0 EL2 S,) ALP 30.78

LAUNCH OAT[ MAR t? 1371 PLIGHT TIHE 184,00 ARRIVAL DATE 8EP 17 S87|

NELIOCEMTRIC CONIC

HL 146.84 LAL ,00

RP E08.TS LAP -1,T2

RC II,SOl GL -89.8l

PLAMETOCEHYRIC CONIC

C3 34.100 VHL 3,882

LNCH AZMTH LNCH TIM2

48.92 D 38 E

4S.92 O 30 Z

D|ITAHCE 473.401 EARTH TO MAR8

LOL t?3,?S VL 32,823 GAL -s,gl AZL 96.68 HCA Ill,D4 8HA 105,31 ECC .22254 INC 1.6798 vl 20.83?

LOP 340.89 VP 23,847 GAP II,OR AZP 83.54 YAL 321,25 TAP 135,21 RCA 144.27 APO 226,88 V2 21,487

GP 23.4? ZAL 130.90 2AP 137,74 [T8 150,95 ZAE 152o11 EYE 105.91 ZAC124o9| ETC 275,78 LV] -33.77

DLA -48,Gl RAL 348,10 RAD 8648.0 V[L 12.438 PTH ?.34 VHP

L_I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME

19IS,ST 2O,ll 48.89 237.99 136,56 I 10 $G

1973,87 20.68 45.89 237,59 136.56 I 10 56

48,92 D 38 2 • 19?3,87 22.06

4t.92 D 38 2 1073.S? £0.68

43.92 O 36 2 1973.8? 20,18

48.92 O 38 2 1RTS,lT 20.68

46.92 O 38 2 1973.87 20,88

DIFFERENTIAL CORRECTIONS

TD[-1.91S2 TRA-J.2333 TC3 -.0383 BAU .2694

HD( -,9835 HHA-I,1S01 RC3 ,$7?8 FAU .073?4

FD[ 2.63/G FRA 4.2818 FC3-1.8S4E BSF 5310

BDE I.TTD& 8RA _.7027 BC3 ,3791 FlP 1013

43,21 237.59 136.36 1 10 51

45.19 237,5_ 136.38 t ID 3e

45.89 23?,59 131.56 1 10 31

45,88 237,59 136.$6 1 ID 38

43.89 237.39 136.38 I 10 36

HIO-COURI_ EXECUTION ACCURACY

SGT 24D0,3 8GR 2074.2 SG3 SSS.D

RRT ,923D RRF ".g954 RTF -.9098

838 3172,3 R23 -.24?3 R13 ".9844

161 3112,D $62 615,5 THA 4D.4g

5,913 OPA 2.04 RAP 302.1! ECC I,ST2T

PO CIT TIM INJ 2 LAT IHJ 2 LONG

9?3.9 37,39 23.69

173.g 37.39 25.69

9?3,g 37.39 25.69

973.g 3T.sg 25.6g

973.g 3?.39 25,69

973.g 37,3g 25.69

R73,9 3T,Sg 23,6g

_OIT DETERNINATION ACCURACY

8T 78.9 IR $2.3 33 82.4

CRT .g66! CRS ,ggso CST ,gG3!

LIA 124,3 HIA 15,S S3A .4

ELI 94.4 EL2 6.? ALP 33.42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH 0A?t UAe t? I$?t

HELIOCENTRIC CCNIC

k_ t4e.e4 _AL ,00

RP lOS,TO LAP -t.Tt

RC 66.761 GL *41,49

PLANETOCEHTRIC CON1¢

¢3 36.497 VHL 6.04S

LNCH AZMTH LNCM TtNE

44.31 0 40 16

44.31 040 10

44.3t 0 40 18

44.31 0 40 tl

44.31 0 40 t6

44.31 0 40 16

44.31 0 40 18

k_,. ITS,TO ¥_

LOP 34t,te VP 13,788 GAP |O,?i kip 18.00 TAL 386.30 TAP 131.60 tEA 144.33

GP tO.IS ZAL teD.t? ZAP tOG,tO [T8 tOO.tO ZAE 149.67 ETE _05.94 ZAC tt?,tt

DLA -51.04 tAL 340,Tt tAD 6649.4 V[L tt.$OQ PTM ?.31 VHP 5.881 SPA 4.16

L-t T|k_ tNJ LAT |NJ LONG tNJ RT ASC INJ AZMTH IMJ TIME PO COT TIM

8004.86 10.73 49.15 t4t.O4 138.80 I 13 43 1004.9

8004.86 tO.?t 49.15 241.04 130.08 I 13 43 1004.9

t004,68 80o?t 49.19 t4t.O4 136.80 t 13 43 tOO4.e

8004.86 _0,71 49.15 14t.04 138.88 | 13 43 1004.9

8004.88 80.71 49.15 241.S4 138.88 ! 13 43 1004.g

t004.80 80,71 49.15 141.54 |38.08 t $3 43 1004.9

8004.06 zO.?t 49.t5 241.54 138.80 t 13 43 1004,9

PLIGHT TIME 106.00 ARRIVAL gATE SiP le tO?t

OI|TAMC[ 477,3§0 EARTH TO NAR3

31084T SkL stoOD AZL tT.tt MCA SOS.SO OtEA 184.87 tCC .tJSi9 [NC ?.t183 Vt tO.elY

APO ItS.SO Y8 86.483

ETC t?5.86 LVI -37.80

RAP 301.26 [CC 1.6006

|NJ 8 LAT tkJ 8 LONG

58.20 86.66

38.20 89.89

30.10 19.69

38.8D 29.69

38.80 89.69

38.80 89.69

38.20 19.69

OIFFERENTIAL ¢¢RRECTION8

TOE-1.6034 TRA-|.1588 TC3 -.0387 BAU ,3000

'R08-1.1078 RRA-I.ZS(M; RC3 .6138 PAU .07659

FOE 8.94t_ F_A 4.1471 FC3-t.0108 BSP 5090

ODE 1.9489 8RA t.?OSO B¢3 .6149 F8P 1018

LAUNO¢ DATE MAR t? 1971

MEt.IO£[NTRIC ¢(:NIC

M|D-COUR3E EXI[CUTION ACCURACY

SGT 1338.8 5_ 8525.7 385 852.0

RRT ,9205 RRP ".9966 RTF -.9066

SGB 389t._ R23 -.2286 R13 -.9?06

8Gt 3_31.t 382 65?.4 ?HA 44.02

FI.IGHT Tl_[ t60.00

DIITANCE 481.318

_B|T DETERMINATION ACCURACY

67 00.6 SR 60.D 86 50.t

CRT .965? Cfll .9994 COT .9650

LeA 131.4 MSA 15.6 $$A .3

ELl 100.8 EL8 6.1 ALV 36.58

ARRIVAL DATE 8[P 81 1971

RL 148.84 LAL .00 LOt, 175,75 VL 38.813 GAL -5.88 AZL 97.08 HCA t67.58 6NA

RP 806.84 LAP -1.60 LOP 343.43 VP 23.739 GAP 10.43 kZP 81.32 TAt. 326.34 TAP

R¢ 71.130 GL -43.39 GP 88.35 ZAL 117.34 ZAP 132.39 IT8 149.43 ZA[ 147.21 ETE

PLANETOCENTRIC CONZC

C3 30.687 VHL 0.236 OLA -$4,_4 RAL 351.14 RAO 6650.3 VEL 12.600 PTH 7.46 VHP S.0910PA 6.84

LNCH AZHTH LNCH TSNE L-| TIME tNJ LAT INJ LONG INJ RT A$C tNJ AZNTH |NJ TZNE PO CST TIN

41.58 0 48 ? 8038.89 20.50 52.37 246.31 141.40 ! tg 6 1036.?

41.58 0 49 • 2038.69 _0.50 52.57 246.31 141.40 I 19 6 1030.7

41.58 0 dO 7 2038.89 20.50 51.57 146.31 |41.40 t It 6 1038.7

41.56 0 45 ? 8038.69 20.50 51.57 246.31 141.40 1 19 6 1030.7

41.58 O 45 7 2036.89 80.50 51.$7 246.31 141.40 t 19 6 1036.7

41.58 O 45 • 8038.69 20.50 52.57 246.3! 145.40 I 19 6 1030.7

41.58 0 49 7 8038.69 80,$0 58.57 246.31 141.40 I 19 6 $058.7

EARTH

104.40 ECC .816U8 tNC

133.90 RCA 144._9 APO

106.11ZAC 130.05 ETC

TO MARS

7.6640 VS 86.037

884.41 V8 86.477

t75.96 LVI -40.07

RAP 300.29 ECC 1.1400

INJ 8 LAT INJ 8 LONG

38.01 34.04

_H_.61 34.04

_.81 34,04

38.81 34,04

50.01 34.04

38.81 34.04

38.01 34.04

DIFFERENTIAL CERRECTIONO

TDE-t.?088 TRA-I.0845 TC3 -.0844 BAU .3389

ROE-1.3507 RRA-$.3e38 RC3 ,8014 FAU .0?715

FDE 3.8705 FMA 3.tess _c3-|.7173 06P 5799

ODE 8.1730 lIRA 1.7007 BC3 ,8518 PSP tort

LAUNCH DATE NAN t? 1071

HELIOCENTRIC CEN|C

NL 148.84 LAL .00

NP 806.64 LAP -t.tD

RC 99.910 GL 46.64

PLANETOCENTM]C CONtC

C3 37.069 VHL 6.086

LN¢H AZMTH LNCH TIH[

90.00 14 0 59

60.00 13 44 14

70.00 SZ 54 59

71.40 12 10 3

71.40 $8 $0 3

71.40 12 10 3

HiD-COURSE EXECUTION ACCURACY

OGT 2249.3 08R2807.2 083 685.t

RRT .9173 RRF ".9974 RTP ".9085

ODD 3440.? R23 ".2019 R13 -.9771

OGt 3370.5 982 891.6 THA 49.64

FLIGHT TtME 8tt. O0

DISTANCE set.tOt

ITe,?S VL 3_,192 GAL -5.44 AZL 81.80 MCA 189.14 6HA

LOP 4.00 VP 13,018 GAP S.TS kZP 98.t0 TAL 315.26 TAP

GP -44.40 ZAL t_9.0t tAP 103.$3 [TO 192.06 ZAE 128,?3 ET[

OLA 33.48 RAL 3||.76 RAt 6648.6 VEL $2.528 PTH 7.41 VHP 5.34? OPA -66.56

L'I TtNE INJ LAT XNJ LONG tNJ RT AOC INJ AZMTH |NJ TrME PO CST TSM

3995.54 "43,14 $74.00 855.44 67.83 13 7 14 2995.5

4038.94 "33.27 171.56 210.08 05.81 14 51 43 3038.9

4189.$3 -10.01 177.00 802.74 61.73 14 4 44 3595.9

4313.3_ "14.18 104.50 199.89 59.42 13 tt 0 3323.3

4323.34 "14.10 $04.30 199.89 59.41 13 E1 6 3323,3

4313.34 "14.$9 104.30 199.89 56.42 13 81 6 3383._

ORBIT DETERMINATION ACCURACY

ST 81.8 OR 69.9 $0 90.$

CRT .9839 CR6 .geTs COT .9674

LOA 139.5 MSA 15.e OSA .3

EL$ t07.8 ELP 9.5 ALP 40.43

ARRIVAL DATE OCT 85 1971

EARTH TO MAR8

179.80 [CC .19345 [NC 8.1979 Vl 89.93?

134,30 RCA 144.53 kPO 215,07 V8 86.232

889,3t ZAC 57.95 ETC 278.18 LVI 31.19

RAP 311.42 [CO 1.6101

INJ 2 LAT INJ 2 LONG

-47,48 139.96

-39.94 $43.63

-29,89 152.69

-25.50 161.78

-tO.SO le1.78

-_5,56 t_$,TO

150.00 17 94 85 3238.45 -t0.08 105.98 108.74 65,73 18 48 t?

Of_FERENT[AL cceRECTION6 M|O-COUR38 EXECUTION ACCURACY

TD[ .8_98 TRA .0411 ?C3 -,5766 8AU .6|tD OGT _033.5 5GR SeeS,0 9_3 716.4

ROE E.6786 RRA 3.9117 RC3ot.tt34 FAU ,08791 RRT ,5646 RRF .9911RTF ._,8G

FOE 4.1474 FRA 6.8483 PC3-t,0331 |3P SOOt 8GO 5)59.5 R83 .0014 R$3 .9993

DO[ _.?$64 DRA _.0110 _C3 1,1331 PO_ t_55 SGt 5_69o5 9_8 663.5 THA 03_36

2232.4 "29.99 81.81

ORBIT DETE�M|HAT;ON AccURACY

ST 39.1 9R 142.1 09 IO_.S

CRT .8931 CR9 ".9959C8T -.eaTs

LeA t78,7 MSA 17,4 994 .2

ELI 146,4 ELZ 17.1 ALr 7_.01

LAUNCH DATE MAt 17 t9?t FLIGHT TIME t14,00 ARRIVAL DAY[ OCT 87 1971

HELIOCENTRIC CONIC OISTANC[ 55O.39T

RL 140.84 LAL .00 LOL t?5.?l VL 32.104 GAL -$,44 AZL 02.93 HCA t10.36 8HA

OP 809.14 LAP -t,t7 LOP 6.04 VP 18.180 GAP 5.$5 AZP 90.96 TAL 3_5.13 TAP

R¢ tOt.Set GL 44.38 GP -41.67 ZAL t10,71ZAP 101.40 (TS t90.tt ZAE 130.08 ETE

PLANET¢)¢ENYRtC CONIC

C3 31.018 VNL 5.130 DLA 29.04 RAL 315.15 RAO 8647,8 VEL 11.326 PTH

LNCH AZNTH LNCM TIME L-I ?1ME _MJ LAT INJ LONG INJ RT ARC _HJ AZMTH INJ TOME

SO.DO 14 38 83 3853.78 -48.18 tit.?e 210.44 76.95 13 3# 37

eO.OO 14 30 tO 3056.65 -57.51 tOg.tO 207.43 ?4.03 15 34 47

70.00 14 86 43 3660.19 -16.79 tOO,?7 _04,13 ?0,?6 15 31 1_

60.QQ 14 13 44 39t0,70 -tD,35 tOS,8$ 800.13 66.81 $5 16 55

83.10 13 3R 80 4010.87 -13.36 181,24 167,38 64,08 t4 46 2g

tDO.DO 10 Se 3e 33eS.23 -tg.3S 117.22 E00.t3 86.8t t? 53 Z

110.00 19 26 10 8910,71 *18.79 55.69 204.13 70,?6 20 14 46

DIFFERENTIAL CCRR[CTtON8 RIO-COURSE EXECUTION ACCURACY

TOE .7966 TRA .16_8 TC3 -.?067 _AU o5841 OGT 1160.8 6DR 5045.2 083 964.0

RD£ 8.3166 RRA 3.6083 RC3-1,1666 PAU ,06738 RRT .6635 RRF .9691RTF .6739

FOE 4,3956 FRA 7.2999 FC3-8.6390 BtP 8769 6GB 5176,9 R23 .0157 R13 ,gg91

BD£ 8.4636 6RA 3.6870 0C3 1.3657 FtP 1468 $G1 5105.3 082 857.9 THA 81.07

EARTH TO MAR6

t75,05 ECC .19300 ]NC 7.0999 Vt 19.937

t05,|O RCA td4,5_ APO 853.64 V8 86.809

tit,t6 SAC 60,19 ETC 2?t.94 LV| 20.92

?.16 VMP 4,967 DPA -63.96

PO CST TEN

1853.?

8816.9

2869.G

89|0.9

3010.9

1395,2

1956.?

RAP 309.33 ECC 1,5268

:NJ 2 LAT _NJ t LONG

"46.04 186,60

-40.10 $80.35

-33.99 189.2?

-8?,It 131.20

-25.$0 13e.08

-_T.22 92,5?

-33.95 58.16

ORDtT O£TERMSNAT|ON ACCURACY

ST 40.6 OR 133,8 33 109.9

CRT .9136 CR9 -,9698 CtT -.9056

L3A 177.0 MSA 16.5 6SA .3

ELI 138.g EL2 _5,g ALF 74.2g

lt9



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 19719

LAUNCH DATE MAN IF leVI

HELIOCENTRIC C_NtC

RL 146.04 LAL .00

RP 809.$4 LAP -t,_4

R¢ t03.000 _ 40.39

PLANI[TO¢ENTR|¢ CONIC

CS 96,664 VHL S.S4S

LNCN AZNTN LN¢,I T|NE

SO.DO 14 57 S$

60,00 15 4 29

?0.00 IS |6 l

e0.oo 19 40 15

90.00 16 38 10

600.00 18 23 ?

tlOoDO 20 iS 35

L_ tT9.?i VL 31.877 iAL

LOf ?.|? YP |2,943 GAP S.II AZP 9S.OS TAL

-SO.IS ZAL tit,S3 tAP lOt,St ET6 tOR.4S _AE

FLtGHT Tll4( 221,D0 ARRIVAL OATE 0¢? 89 tDFI

DISTANCE SSe.SSO EARTH TO MARS

"S.4S AZL OR.OR HCA 19|.§0 8NA t?8.RT DEC .t921S IN¢ G. tlDO Vt 20.997

S2S.DO TAP 156.60 RCA 144.49 APO Et$.4S VE 29. t8R

130,84 [T[ 222,94 ZAC 99,31ETC E?t.?3 LV! 20.?S

0t.A 2S.t 9 RAL 314.39 RAD G94t.4 VEL t2.|06 PTH T.t5 YHP 4.678 DPA -6t.sO RAP SO|D62 Ecc 1.470t

L-! T|N[ ZNJ LAT ZNJ LONG ZNJ RT A$C |NJ AZHTH ZNJ T|ME PO ¢3T T/N |MJ E LAT INJ 2 LONG

3F37.39 -4?.40 tSO.?T _OS.IE 05.33 15 sg 55 275?.3 -43.69 1|9.4!

3719.07 -3t.S4 147.87 204.0? 91.45 16 6 28 2719.1 -38.7! 116.74

3684.73 "32.20 143.4S 202.42 77.90 16 17 93 Z984.? "33.89 1t4.94

3909.0? -29.15 139.00 200.79 75.04 16 40 24 2609.1 -E9.OE 109.94

3422.01 -23,44 121,49 _99,gs T3,72 I? 39 12 24_2.0 "27.99 95.39

3083.54 -26.16 97.43 200.76 ?5.04 19 14 SO 2063.5 -99.82 ?0.6|

2F3_.55 -32.20 ?2,37 202.42 ??,99 21 l 6 I731,6 °33.89 43,76

OIFFEMENT|AL CORRECTIONS

TOE .7061 TRA ,3445 TC3 ",8494 lAD ,9609

ROE 2.0606 RRA 3°4?34 RCI-I.EOD9 FAU *10040

FOE 4.5?00 F_A 6.ESTS FCI-S.ZERF B6P 84?0

002 E.t969 02A3.4904 B¢3 1.4690 POP t724

LAUNCH DATE MAR tF t9Yl

HELJO¢ENTR|C CONIC

ML 149.94 LAL .OO LI_. tTS.T9 VL 32.2T| GAL.

HID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

9GT 1902,7 3DR 499?.4 9GS 99|,t IT 42oT 82 !26.1 99 115,S

RRT .?451 RRF .9990 RTF .7529 CRT .9991 CR9 -.9990 CIT ".9929

390 GOOD.6 RES *0229 213 .9988 LSA 179.6 NSA 15.6 3SA .S

391 4936.9 392 951.3 THA ?8.30 ELI 139.3 ELE _4.0 ALF FE.E3

FLIGHT TIHE 229.00 ARRIVAL DATE OCT 31 19?1

D]BTANC[ S93.?tO EARTH TO MARl

-9.4? AZL 84.64 HCA 192.82 3HA tT9.9e ECC .19238 IH¢ S.4597 vl 20.93F

RP E00.SS LAP -l.El LOft 6.91 VP 2_.007 GAP 5.08 AZP 95.39 TAL _24.86 TAP IS?.EW 2CA 144.49 Afro 213.29 V£ 99, t6£

RC 105.933 GL bO,T| GP -39,86 241. 193.99 tAP 200.31 ET9 186.?S |AE 131,25 tTE 210.?S ZAC 66,6_ ETC 271,51 LVI t4.RO

PLANETOC[MTRt¢ C_ltC

CS 26.t$S VHL 3.tt| DI.A 2t.G? RAL 3tS.St RAD 9645,5 VEL t2.097 PTH ToO? VHP 4.453 OPA -S9.S? RAP SD3.t9 [CC 1.4)0t

LNCM AZNTH LNCH TIRE L-I TIRE INJ LAT |NJ LONG INJ RT ADC INJ AZNTH INJ TIHE PO CIT TIM INJ E LAT INJ E LONG

90.00 tS 18 30 3@39.07 -47.92 141.39 200.74 92.57 IG 19 _D 2640.0 "40.9? 109.69

Do,Go 15 st 94 36OR,IT -40.29 139.28 200.70 87.92 16 S! 39 2605.E -36.69 lo?,?s

70.00 IS 52 13 3544.31 -33,70 132.70 290,21 94.t0 16 91 18 2544.3 -32°92 104.09

90.00 16 20 47 3429.67 "29.67 123.34 199.46 81._7 1? 26 57 2429.? "99.4t 95.94

90.00 t? 35 _ 3219,80 -29,64 tO?,ES 100.09 80.14 18 29 37 2215.R -29.|0 60.34

t00.00 10 11S$ 2904,|4 "20.67 84.71 199,46 91.27 20 D 3 1904,1 -29.41 57.31

tto,oo 20 St 49 2591,13 -33,70 Ot.?D 200,21 94.|0 2! 34 51 tsgt.! -32.62 IS.O!

DIIrlrERENTtAL CCRRECT|ON6 HID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE .791? TRA .5109 TC3 -.0893 RAU .54?1 3GT 1479.6 3GR 4692.3 393 1106.t 3T 45.3 32 118.9 S9 119.9

ROE 1,9390 RRA 3.2808 RC3-1.2196 FAU .11461 RRT .8073 RRF .9989 RTF ,SIRS CRT .9500 CRS -.9994 CST -.9383

FOE 4,7144 FRA g.llS? FC3*S,?9?O BSP 8189 3G6 4061.0 RES ,03Sl R13 .9983 LSA 174.2 NSA 14.9 SSA .4

DOE 2.0029 BRA 3,3209 0C3 |.5699 FlY 1928 $91 4789,I SG2 $42,4 THA ?S,ll ELJ 129,6 EL2 13.3 ALP 99.96

LAUNCH OATC MAR |? |97|

H[LIOCEHTRIC CONIC

NL 149.|4 LAL .0O LOt. IfS.?S VL 32.205 GAL

NP 909.79 LAP -l.|l LOP 9.74 VP 22.971 GAP

R¢ 107.900 9L 33.48 GP -S4.F9 ZAL 139.15 tAP

PLANETOCENTR|C CONIC

FLIGHT TIRE 230.00 ARRIVAL DATE NOV £ 1971

OZITANC[ 567.975 EARTH TO MARl

"S.48 AZL 05.14 HCA 194.04 SMA 1?9.79 ECC ,1929| INC 4.8045 Vt 29.997

4.8S AZP 94.72 TAL 324,70 TAP |S9.?S RCA 144.49 APO 213.19 V_ _6. t37

N.92 ET9 185.15 ZAE 131.30 2T[ ErR.S8 ZAC 6?.72 ETC 2?t.28 LV| 23.28

C3 24.3?3 VHL 4.937 DLA 10.58 RAL 3|6.34 RAO 9644.7 VEL 12.015 PTH 7.01 VHP 4._79 SPA "ST.Y3 RAP 309.97 ECC 1.4Ot2

LNCH AZMTH LNCH TIRE L-I TIN[ INJ LAT INJ LONG INJ RT AIC IHJ AZHTH INJ TIHE PO CDT TIH IMJ 2 LAT 1NJ _ LONG

SO.O0 15 39 t_ 3557.38 -49.97 133.49 |99.93 98.99 16 35 29 2557°4 -39.26 102.56

90.00 I$ 54 0 3509,97 -40.18 190.19 197.99 93.41 16 52 SO 2510.0 "34.44 tOO.6?

?O.O0 19 20 55 3430.75 -S4.|S IEI.gs 198.10 09.30 17 |8 S 2430.7 -30.87 gs. Tt

IO.O0 17 4 42 3993.48 -89.60 113.35 197.g0 69.43 17 59 99 _295.5 -28.13 86.03

GO,O0 IO 14 Se 3086.99 -E?.92 99.59 197.79 85.94 |9 S S9 EDD?,O -27.05 99.59

tOO.DO t9 47 34 2717.99 -29.99 ?4.72 t97.90 86.43 20 33 42 1767.9 -28.s3 47.40

t|O,O0 2| 20 2| 1477,56 *34.15 52.8? I98.I0 sg.30 EE I 39 1477.9 -30.87 24.93

O/F_ERENTIAL C¢RNECYION$ HID-COURSE EXECUTION ACCURACY

TOE .10St TRA .983| TC3*|.tEIO iAU .$400 SGT |i?E.? SGR 4433.6 SG3 1209.9

ROE I.S?OR RRA 3.[049 RCS-I.EEO4 rAU .IDles RRT .lIES RRW .DEBT RTP ._,74

FOE 4.829| FRA 9.A013 FC3-4,3290 BSP 7949 $99 4?]l,l 229 ,DAD| Rib .ggTG

60[ t.IS49 IRA 3.tYRO OCS 1.99T2 PiP EttS 991 4995.6 SGE lSO.t THA ?1.$S

LAUNCH DATE bAR IF |tEl PLIGHT TIRE SiT.DO

HELIOCENTRIC CONIC DISTANCE |?2.049

RL 149.04 LAL .OR LCL !?5.?l VL S2.201 GAL "S.Sl AZL 99.|4 HCA 195°27 IRA

RP 209.06 LAP "I.|S LOP tO.IT VP ||.ISS GAP 4.93 AZP S4.E| TAL 394°54 TAP

179.72 [¢C .IREll

t|9°90 RCA 144.39

RC lEO.OF! 6L 30.17 GP "3|.9! |AL SiS.OR lAP 97.97 ET6 183.99 ZAE tit.D4 _TE 212.40 ZAC 91.62

PLANETOCENTRIC CONIC

C3 2S.OS3 VHL 4.004 DLA iS.It RAL S1?.49 RAD 6644.| V[k tt.961 PTH 6.99 VHP 4.132 SPA "IS.OR

LNCM AZMTH LNCH TIME L'! TIME INJ LAT IHJ LONG |NJ RT A$C INJ AZHTH INJ TIRE PO ¢ST TIM

SO.O0 tS 3| 30 3489._3 -49.04 129.89 10SogO 103.61 19 49 S? 2499.6

00,00 t9 19 t 3499,tE "39.99 lEG,S9 199,57 99,09 t? 10 19 2429,1

?0.00 |9 44 41 3339.00 -33.92 119.56 196,29 93.06 17 40 21 2336.0

80.00 17 39 92 3193.00 "29,83 lOS. 13 196.47 90.73 19 26 35 2193.1

SO.O0 16 49 11 2948.$9 -98.28 8?.93 196.49 89.95 19 33 20 1946.9

I00.00 20 19 24 265?.96 -2|,99 66.92 196.47 g0.73 21 D 42 1997.6

||0.00 Et 44 II 2392,82 -3_,98 49.49 196,29 93.99 22 29 $4 1389.8

O|FIrER[NTtM. CON_ECT|ON_ NED"COURSE EXECUTION ACCURACY

TO[ .8299 TRA .06_t TC3-1.2900 RAU oS364 8GT 1988.9 3CR 4241.3 $93 1302.2

HOE to$944 MRA 2.9414 R¢3-t,2000 FAU *19828 RRT ,8854 RRF *9985 RTP .89g!

FOE 4.9091 FRA19,5687 FC3-4.8|10 00P ??48 8GB 4642.9 R23 .0017 R13 ,9969

DOE t.7429 ORA 3.0649 0C3 t.7448 F8P 22?9 $G1 45?D,9 $92 814.8 THA 67.?4

C_II|T DETERMINATION ACCURACY

ST 49o4 DR |12.S 98 123,2

CRT .l$Sl CR8 -o_190 CIT -.$S19

LSA t73.2 NIA 14.0 $SA .5

ILl t21.S EL2 11.S ALF 97.29

ARRIVAL DATE NOV 4 1971

EARTH TD MARS

INC 4.3941 V! £9,937

APO 213.09 V2 29,11t

[TC 271.04 LVI 21.85

RAP 998,93 [CC t.3799

INd E LAT INJ E LONG

°39.69 9?,?9

-32,20 94.99

-28,96 99,00

*29.52 ?a,22

-95.57 61.24

-29.92 39,59

-98.96 t?.9t

CRDIT DETERMINATION ACCURACY

8T _ $1.8 3K 106.6 $3 tES.t

ERT .g?4? CRS -.9989 CGT -.9616

LSA t72.3 MSA IS.S IDA .5

EL| t|0.1 EL2 t0.S ALP 64.44

120



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUR¢H OATE MAR 17 19TI

NELIOEENTS|¢ CONIC

RL 148.84 LAL .0O

RP 2tQ.22 LAP "1.1R

RC 112.177 91 27,95

PLANETOCENTRIC CONIC

¢3 22.124VHL 4.704

LNEH AZNTN LNCH TIME

S0.O0 18 4 58

60.00 18 29 41

TO.D0 17 5 6

8Q.OD 17 ST 41

90.00 19 12 9

I00.00 20 40 33

110.00 22 4 32

FLItNT TIN[ |34,00 ARRlyAL DATE NOV 9 ll?l

DI|TANEE S?8,_IT

LOL 1TS.F9 VL 3E.2ST GAL -5,53 AZL 96.08 HCA 198.49 8MA

LOP 12,20 VP 22,800 GAP 4,40 AZP 93,78 TAL 324,3| TAP

GP -31.|9 ZAL 139,88 ZAP 95.?1 [78 182.38 ZA[ 130.52 IT[

EARTH TO MARS

178,69 ECC .|9ZOg INC 3.93?2 Vt 29.93?

180.04 RCA 144.35 APO 212.99 V2 29.08|

209.SS ZAC 71,37 ETC 270.81 LV! 20.59

DLA 13.33 RAL 318.37 RAD 8M3.0 VEL 1t.921 PTM 6.93 VHP 4.017 DPA -54.52

b-! TIME INJ LAT INJ LONG INa RT ASC INJ AZNTH INJ TIME PO COT TIN

3429.93 -44.92 121.43 191,53 107,89 17 2 2 2429,5

3359.64 -38,82 117.66 193.71 101.80 17 25 41 2399.6

3255.43 -33.48 110.33 194.83 97.31 17 59 21 2259.4

3090,S$ -29.57 96.30 195.29 94.32 18 49 12 2090.7

2850.41 -28.11 8O.?S 195.40 93.23 19 59 38 1850o4

2565.15 -29.57 sg.67 195.29 94.32 21 23 18 1565.1

2302.29 -33.48 39.25 194.93 97.31 22 42 34 1302.3

RAP 297,02 [CC 1.3941

INJ 2 LAT INJ 2 LONG

-39.30 93.90

-30.85 90.34

-2?.DO 93,S1

-24.8! 71.69

-23.95 94,51

-24.81 33.28

-27o05 12.42

DIFFERENT IAL CCRRECTION8

TOE .85_1 TRA 1.0400 TC3"|,3934 BAU .5417

ROE 1.4282 RRA 2.7898

FOE 4.9697 FRAIl.1680

80[ 1.8580 8RA 2.9772

LAUNCN OAT[ MAR 17 1971

HEL|OCENTRIC CONIC

ML 146.84 LAL .00

RP 210.49 LAP "1.09

RC 114.307 GL 25.59

PLANETOCENTR|C CONIC

C3 21.409 VHL 4.627

LNCN AZNTH LMCM TIME

SO.00 16 16 92

90.00 16 44 17

70.00 17 22 49

80.00 18 18 26

SO.OO 19 34 16

|00.00 21 1 18

110.00' 22 22 16

MID-COURSE EXECUTION ACCURACY

8GT 2119.1 SCR 4055.4 393 1383,S

RC3-1.1884 FAU .13397 RRT .9088 RRP .9982 RTF ,912t

FC3-5.2422 BSP 7593 8GO 4S75,? R23 .OTSl R13 .9954

BC3 1.8313 FSP 2424 8GI 4S06.0 SO2 ?95.6 TflA 63.7t

FLIGHT TIE _30,O0

DISTANCE 580.392

LOL 175.75 VL 32.284 GAL -5.58 AZL 66.43 HCA 197.71 8NA

LOP 13.43 VP 22.764 GAP 4.11 AZP 93.40 TAL 324.16 TAP

GP -29.6l ZAL 141.12 ZAP 93.97 ET$ 181,13 ZAE 129,77 [TE

DLA 11.10 RAL 319.18 MAD 6643.5 VEL 11.992 PTH 6.90 VHP

L-I TIME INJ LAT ;NJ LONG INJ RT ASC INJ AZNTH

3372.39 -43.72 110.88 189.77 111.02

3299.41 -37.87 112.82 192.28 104.96

3186.02 -32.73 105.05 193.89 100.36

3011.79 "29.03 92.50 194.38 97.32

2787.04 ?27.64 74.?0 194.55 98.23

2486.26 -29.03 93.8? 194.36 97.32

2232.84 -32.73 33.97 193.69 100.38

ORBIT DETERMINATION ACCURACY

8T SS.S OR 101.2 88 127.8

CRT .9830 CR8 -.9991 COT -.9999

LSA 171.8 NSA 12,6 SSA .S

ELI tlS,1 [L2 9.0 ALF 81,S0

ARRIVAL DATE NOV 8 1971

EARTH TO MARS

178.62 ECC .19219 INC 3.5686 Vl 29.gS?

16t.97 RCA 144.30 APO 212.94 V2 26.098

206.79 ZAC 72.97 ETC 270.58 LVi 19.45

3.923 DPA -53.12 RAP 295.24 ECC 1.3523

INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

17 13 4 23?2.4 -31.12 DO.TO

17 39 17 2299.4 "28.05 86.92

19 19 SS 2186.0 "25.22 78.94

19 8 38 2011.8 -23.12 66.64

20 28 23 1767,D -22,32 48,94

21 42 44 1488.3 -23.12 28.01

22 59 28 1232.8 -25.22 ?.88

DIFFERENTIAL CCRRECTION8 MID-COURSE EX(CUT|Ot ACCURACY _ CI_BIT DETERN|NATION ACCURACY

TOE .8839 TRA 1.2235 TC3-1.9241BAU .5485 SOT 2360.3 8DR 3873.1 8G3 1453.1 8T 59.S 8R 96.2 89 129.1

HOE 1.3207 MRA 2.6486 RC3-1.1620 FAD .13909 RRT .9264 RRF .9979 RTF .9293 CRT .9890 CR8 -.99?4 CST -.9760

FOE S.OlOS FRAtt.8909 FC3-5.6249 OSP 7475 $G8 4535.6 R23 .0877 R13 .99A1 LSA 171.2 MSA 12.1SSA °7

8DE 1.9942 8RA 2.9148 8CS |.9165 FSP 2545 8G1 4469.8 8G2 769.9 THA 39.55 ELl 112.9 (12 ?.S ALF 98.41

LAUNCH DATE MAR 17 1971 FLIGHT TIME 238.00

HELIOCENTRIC CONIC DISTANCE 984.969 EARTH TO MAR8

RL 148.94 LAL .OO LOt. 179.79VL 32.292 GAb -9.59 AZL 86.75 HCA 198.93 6MA 178.50 ECC .19228 IMC 3.2468 V| 29,937

RP 210.70 LAP -1.05 LOP 14.65 VP 22.729 GAP 3.97 AZP 93.07 TAL 323,99 TAP 102.89 RCA 144.24 APO 212.92 V2 26.930

RC 116,400 GL 29.44 GP -28.10 ZAL 142.40 ZAP 92.16 (T8 180.02 ZAE 128.83 ETE 204.22 ZAC 74.45 ETC 270.36 LV! 18,44

PLANET_ENTRIC CONIC

C3 20.880 VHL 4.S99 DLA 9.18 RAL 319.95 MAD 6843.2 VEL 11.889 PTH 8.68 VHP 3.84T DPA -31.82 RAP _3.9? ECC 1.3438

LNCH AZMTM LNCH TIN( L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO.DO II 27 33 3321,94 -42,5I !13.0? 188.49 113.76 I? _2 99 2325,9 -29.14 88.04

¢0.00 18 5T 17 3249.82 -30.ST 108.72 191.22 107.59 tT St 24 22A_.8 -26.20 89.29

70.00 17 38 29 3128.83 -31.90 lOD.S3 182.85 102.90 18 30 34 2125.6 -23.S0 ?5.09

90,00 18 36 3? 2943.93 -28.33 97.55 193.68 99.83 19 2S 40 1943.5 -21,51 • 82,22

90.00 IS 53 39 2999.13 -2?.DO 09.54 193.93 99.74 29 38 30 1895.1 -_.75 44.28

IO0.OO 21 19 29 2419.00 -28.33 48.92 193.69 99.83 21 59 47 1418.0 -21.$1 23.59

119.00 22 37 95 2172,45 -31.90 _9.45 192.85 102.90 23 |4 9 1172.S -21,50 4.01

DIFFERENTIAL CORRECTION8 MID-COURSE [XECUT|ON ACCURACY OREIT DETERMINATION ACCURACY

TOE .9t99 TRA 1.4079 TC3-I.9929 BAU .9592 8GT 8608.6 9GR 3696°5 393 1911.9 3T 63.0 9R 91.9 98 130.9

ROE 1.2493 RRA 2.5099 RC3-101320 FAD ,14978 flRT .9395 RRF .9975 RTF ._21 CRT .9934 CR8 -.9996 COT -.9898

FOE 5.0340 FRAI2.II46 FCS-S.961? BOP 7390 8GO 4524.3 R23 .0988 R13 .9927 LSA 170.8 NSA 11.7 8SA .8

RDE 1.5479 8RA 2.87T5 9C3 2,9031FSP 2640 891 4493.3 SO2 740.3 TNA SS.)? [L1 111,3 EL2 6,0 ALF 55,29

LAUNEM DATE MAR 17 1971 FLIGHT TIHE 240.00

HELIOCENTRIC CONIC DISTANCE 589,?45 EARTH TO MAR8

RL 148.84 LAL .DO LQL IYS.?S VL 32.|30 GAL "5.9] AZL 8?.04 HCA 200.13 8MA 178.S| [CC .19249 |NC 2.9932 Vl 29.93?

MP 810,99 LAP -1.02 LOP 19.87 VP 22,994 GAP 3.TS AZP 92,T0 IAL 323.T3 TAP 183.99 RCA 144.18 APO 212.92 V2 26,801

MC I1S.837 r._ 21.90 GP -26.81 2AL 143.93 ZAP 90.3| [T9 179.01ZA( 12?.74 [T[ 201.8| 2AC ?S.81 ETC 270.14 LVI J?.S2

PLANETOCENTSI¢ CONIC

CS 20.495 YH_ 4.SET DLA T.t9 flkL 320.ST MAD S643.1VEL 11.893 PTH 6.8T VHP 3.TOe DPA -SO.St RAP 2g2.00

LNEM AZMTH LNCH TIME L-! TIME |NJ LAT INJ LONG _NJ RT ASC INJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT

SO.O0 16 3? 14 3289.15 -41.33 109.85 187.49 116.03 17 31 59 2295.1 -27.35

60.00 17 9 D 320Q.64 "35.08 105.21 190.49 t09.79 18 2 20 2200.6 -24.92

?0.00 17 92 29 3072,?t -31,03 96,60 192,27 105,04 18 43 42 2872,? -21,gl

80.00 18 32 48 2803,09 -27.$7 93.29 193,12 101.99 19 40 50 1883,9 -lg,gg

90.00 20 10 42 2632,42 -28.29 09.09 193,51 108,95 20 94 34 1632.4 -1g.26

100,00 21 35 38 2358.37 -2?.5? 44.69 193.22 10t.99 22 t4 SO 1358.4 -19.99

110.00 22 $1SS 2119.52 -31.03 29.S? 192.27 105.04 23 2? 19 ]11g.5 -21.91

DIFFERENTIAL CCRRECTION8 NID-COURSE EXECUTION ACCURACY

TDE .9594 TRA 1,9932 TC3-1,7812 |AU .5709 8GT 2562°7 $GR 3536.3 893 1364.5

ROE 1.1849 RRA 2.3907 RC3-1.0779 FAU .14349 RRT .9471 RRF .9970 RIF .9901

FDE 5.0g07 FRA12.3259 FC$-6.1496 B8P 7462 8GB 4549.8 R23 .10g2 R13 .gg12

6DE 1.$221DRA 2.8?29 8C3 2.0819 FOP 2788 $G1 4491.g $G2 723.S THA $1.39

ARRIVAL DATE NOV 10 1971

ARRIVAL O_TE NOV 12 1971

ECC 1.3373

_NJ 2 LONG

99.79

80.SA

71.91

98.44

40.26

19.91

.?3

ORBIT DETERMINATION ACCURACY

8T 67.8 8R 87.8 $8 131.4

CRT .9966 CR8 -,9gs8 CST -.9890

LSA ]71.9 MSA 11.2 $$A .8

ELI 110.g EL2 4.S ALF $2.98
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNO4 DATE MAR t• 1971 FLIGHT TIN( 248.00

HELIO¢EMTRIC E_NIC DI8TAKE liE.tED

RL 141.64 LAL ,OD LOL l?8.lS VL It.Ill GAL -I,67 AlL 8?,29 NCA IOt.ll

RP EII.EO LAP -,99 LOP 1?,09 VP ll.SSS GAP 3.54 AlP gE,$3 TAL 323,50

R¢ t10o838 &L |S.T3 9P -t$,56 ZAL 144.53 ZAP M,44 ET3 176,09 ZAE 126,53

PLANETOCENTRIC ¢0141C

C3 60.225 VNL 4.4t? DLA 3.SS RAL 321,36 RAD 8642.g VEL 1t,842 PTH 6.86

LNCH AZMYH LNCH TIRE L'| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN

SO.DO 16 48 4 3249.20 -40.24 107,12 186.62 117.91

10.00 17 19 3? 3189.92 -34.68 ID2.2O 169.93 111o62

?0.00 18 S ? 3026.05 -30.16 93.30 191.89 106.85

80.0D 19 ? 16 2831,4D "26.?? ?9.59 192.94 103.74

90.00 20 26 1 2377.27 -25.51 GI.24 193.27 192.63

100.00 21 SO 8 2305.67 "26.?? 40.96 192.94 103.74

110.00 23 4 34 6072.87 -30.16 22.22 191.89 106,65

ARR|VAL DATE NOV 14 tilt

EARTM TO MAR8

iRA IT8.34 ECC ,I9276 INC 2.?114 Yt 29.937

TAP |04.86 R¢A t44.12 APO 212.95 V2 28,6?2

[TE 199.68 ZAC ??.06 [TC 269.9| Lvl 16.69

VHP 3.738 DPA "49.48 RAP 290.53 ECC 1.332|

INJ TIME PO ClT TIM INJ 2 LAT INJ 2 LONG

l? 40 13 6249.2 -25.75 88.88

18 12 17 2159,9 -22.99 78.19

18 55 33 2026.0 -20.45 68.98

19 54 28 1831.4 -19.58 85.18

21 8 59 1577.3 -17.87 36.81

22 26 34 1305.9 -18.58 16.55

23 39 ? Ig?2.q -20.45 357.90

DIFFERENT|AL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .9970 TRA 1.?819 TC3-1.goE7 BAU .$823 8GT 3121.9 6_ 3386.? SG3 1610.9

ROE 1.1396 iRA 2.2842 RC3-1.0088 FAU .1448D RRT .9517 RRF .9964 RTF .9534

POE 8.1739 FR412o9081 FC3-6.1960 DSP 7642 8GB 46D?,6 R23 .1189 613 ,9896

RDE 1.3142 BRA 2.6971 6C3 2.1536 FSP 6920 3G1 4552,0 9G2 T13,S THA 47.47

LAUNCH DATE NAR 17 1971 FLIGHT TIME 244.00

HELIOCENTRIC CONIC DISTANCE 59?.lOG

ML 148.64 LAL .DO L_. 178,?S VL 32.248 _L -§,?t AZL 67.51NCA 2DE.S?

RF 211.46 LAP -.9S LOP 18,30 VP 22.624 GAP 3.33 AZP g2,30 TAL 323.26

RC 123.050 GL 18.11GP -24.4D ZAL 145.43 ZAP 06.55 ET8 177.26 ZAE 125.21

PLANE?OCtNTflIC CONIC

C3 20.045 VHL 4.47? DLA 4.16 RAL 322.D1 SAD 6642.9 VEL 11.834 PTH 6.85

LNC H AZNTH LNCH TIRE L-I TIRE INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH

80.00 16 54 8 3217.38 -39.60 104.79 186.37 119.49

60.00 17 69 17 3123.04 -33.94 99.60 189.61 113.18

70.00 16 16 36 2984.69 -29.30 90.39 19t,67 108.38

80.00 18 ED 24 E784,69 025,98 76,36 192.01 105.26

90.00 20 39 52 2328,43 -24.74 57,87 193.17 104,15

100.00 21 3 15 2259.36 -25,88 37.73 192.81 105.26

110.00 83 16 2 203t.S1 -29,30 19.30 191.67 106.38

DIFFERENTIAL CCMRECTION8

TDE 1.0396 TRA 1.96713 TC3-2.OJ?6 BAU ,6016

ROE 1.0776 RRA 2.1595 RE3 -.9661FAU .14954

FDE 9.1161 FRAI3.0970 FC3-6,4367 BSP 7619

6D[ 1.4973 6RA 2.92t? 3C3 2.245? FIP 2914

LAUNCH DATE MAR 1? 1971

MID-COURSE EXECUTION ACCURACY

3GT 3377.8 3GR 3E18.6 863 1633.4

flRT ,9590 RRF .9957 RTF .9627

8GB 4665.8 R23 ,t624 R13 .6886

861 4617,9 962 666,9 THA 43.56

FLIGNT TINE 846.00

HELIOCENTflEC CONIC DISTANCE 601.200

RL 148,84 LAL .DO LOt. I?S.?S VL 32,246 GAL "8,76 AEL 87,72 HCA 203°?0

RP 211.73 LAP -.It LOP 19.51 VP 22,866 GAP 3,12 AZP 92.09 TAL 323,01

RC 128,302 GL 16,83 GP "23,3| ZAL 146.24 ZAP 64,66 (T8 176.$0 ZAE 123,8|

PLANET_(NTRZC CONIC

C8 19.942 VML 4.488 OLA 2.91 RAL 322.83 RAG 644_.8 VEL 11,630 PTH 6.65

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AEC IN_ AZNTH

50.00 17 1 34 3189.20 -38.23 102. T8 186.11 120.62

40.00 17 38 11 3091,82 _33.06 97.34 189.44 114.50

70.00 • 18 27 6 6947.93 -28.49 67.84 191.60 109,69

80.00 19 32 22 2?43.33 "25.2t 73.53 192,81 106.56

60.00 20 52 29 2485.00 023,99 S4,9| 183.19 105.45

tOO.DO 22 15 14 2218.00 -25,21 34.90 192.01 108.36

110.00 23 28 32 1994.75 -28.49 14.75 |R|.ID |02.68

OIFFER[NT IAL CORRECT[ON8 MID-COURSE EXECUTION ACCURACY

?O[ 1,0841 TR4 2,1S11 TC3-2.1293 8AU ,6203 SOT 3838.6 8GR 3068.1 863 1639.3

ROE 1.0343 RRA 2.05_ 6¢3 -,9380 FAU ,13038 RRT ,9827 RRF .ItSO RTF ,_e?O

FO[ 5.1141 FMAI3.2944 FCI-I.SITD 88P 1760 8G8 4157.2 623 ,12S7 613 ,8876

|0E 1,498? 6RA 2.9?SO |C3 2.3286 FSP 2965 801 4T14.0 802 840,1THA 39.88

LAUNCH DATE NAIl IV 18TI FLI6HT TIME t48,00

MELIO¢EMTRI¢ CONIC DISTANCE GOI.4ST

8L 148.84 LAL .O0 LOC 1?$,18 VL 3t.tAt 6AL -S,81 AlL 07.90 HCA 804.88 INk

RF 2it.D1 LAP -,|t LOP 20°?8 VP 12,553 GAP |o91 AZP 81.80 TAL 32E,TS TAP

R¢ tt?.S61 9L t0.t? GP -2E,t9 ZAL 140,07 lAP 82,77 (T$ 175.82 ZAE 122.3i [TE

PLANETO¢ENTRIC CONIC

C3 19.903 VHL 4,481 DLA t, Si RAL 323,23 AAO iS4E,8 VEL 11,029 PTH i.lS VHP 3,853 OPA -46. SO

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AlE ]NJ AZNTH INJ TIME PO CIT TIN

S0.00 IT 8 21 3164.19 -37.34 101.04 leE.DO 121.94 18 1 12 2184.E

40,00 1? 46 23 3063.33 "32.24 95.37 189.41 115.62 18 3? 26 2063.3

?0.00 18 36 46 2918,13 -27.72 95.60 191.65 110.81 19 25 61 1913.2

80.00 19 43 22 2708,60 -24.4? 71.04 192.91 107.67 20 28 26 1706.6

90.00 61 4 3 644S.20 "63.26 $2,30 193.32 106.36 21 44 SO 1446.2

1OO.00 22 26 13 2181.O? -24.4? 32.41 192.91 107.67 23 2 34 1161.1

tlO.O0 23 31 12 1961.97 -27.?2 14.52 191.65 110.61 24 8 54 962.0

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TOE 1.1810 TRA 2.3422 TC$-2.2363 8AU .6405 SOT 3891.6 3GR 2923,0 SO3 1674.2

ROE .998? RMA 1.9500 RC3 -.8909 FAU ,15121 RRT ,9654 RRF .994D RTF .9704

FOE 8.1044 FRAIl.43T6 FC3-4.STTI D6@ 7931 $G8 4667,2 R23 .1269 R13 .9868

DOE 1.3068 8RA 8.047? BC3 2.40?2 FSP 2999 661 4828.4 862 614.1 THA 36.63

ORBIT DETERMINATION ACCURACY

ST 72.2 86 64.8 89 153.2

CRT .9966 ERA -.9949 CST -.9886

LSA 173.3 MSA 10,8 98A 1.0

ELI 111.3 EL2 2.9 ALF 49.61

ARRIVAL DATE NOV 16 1971

EARTH TO MAR6

8HA 178.83 [CC ,1931D INC 2.48S6 Vl 29.98?

TAP t63,93 RCA 144,05 APO 213.00 V2 29.942

ETE 197,R9 ZAC 78,26 ETC 269,?E LVl 19.14

VHP 3,?DO DPA -48,43 NAP 269.14 [CC 1,3299

INJ TIME PO CDT TIN INJ 2 LAT 1NJ 2 LONG

17 4? 45 221?.4 -24.30 82.23

18 21 21 2123.0 -21.60 ?6.15

19 6 2O 1984,? "19.11 66.S2

206 49 1784.9 -17.28 $2.34

21 22 Q 1528,4 -16.$9 33.61

22 40 $3 1259,4 -17.29 13.71

23 49 54 t031,3 -19.11 333,44

(_DIT DETERMINATION ACCURACY

8T 76.6 6R 90.3 88 132.1

CRT ,9995 CR8 -.9g33 CIT -.9903

LOA 172,3 M|A 10,6 98A 1,0

ELI !11,1 EL2 1,? ALP 45,48

ARRIVAL OATE NOV 18 1971

EARTH TO NAR8

3MA 176.83 ECC ,19351 IMC 2.2825 Vl 21.937

TAP |16,79 RCA 143,91 APO 213.08 V2 25.911

ETE 193.99 ZAC ?g.36 (TC 21g.52 LVl IS.23

VHP 3.676 DPA -47.43 RAP 28?.84 (CC 1,3282

INJ TIM_ P_ COT TIM INJ 2 LAT INJ 2 LONG

17 54 44 2189.2 -23.00 80.81

18 29 42 2091.8 -20.84 T4.38

Ig 16 14 1947.g -17.89 64.37

20 t8 6 1743.3 -18.08 48.83

21 33 94 1495.0 -15,40 3t.t?

22 82 1_ 1218,0 -IQ,08 tl.2t

23 59 4? 994.8 -IT.$9 313.29

C_81T OET_RMINAT[ON A_CUIACY

9Y 81,1 8R ?T._ 88 132.1

CRT ,9990 CR6 ",_22 CIT -.tt21

LEA 1?Z.9 N$A t0,7 88A 1.t

ELI 112.0 EL2 1,1 ALP 43,81

ARRIVAL DATE NOV 80 1971

EARTH TO MAR8

ITO,S4 ECC ,18369 1NC 1,0992 Vt 89,93?

10T,73 RCA 143.91APO 213.1? V2 28.880

194,|) ZAC 80,39 [T¢ 269.33 LVI 14.61

RAP 268.62 [CC 1.32T6

INJ 2 LAT INJ 2 LONG

-EI.84 ?9.5?

-19.20 T2.83

-16,?? 62,49

-14_99 4?,_6

-14.31 20.84

-14.99 9._2

-16,77 381.40

ORDIT DETERNINATION ACCURACY

3T 85.6 3M ?4.2 83 151.9

CRT ,9g93 CR6 -.9906 CST -,9936

LIA 173.3 M3A t0.7 SSA 1.!

ELI 113.2 EL2 1.? ALF 40.92
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971 )

LAUNCH OAT[ NAR t? |971

H[LIO¢EHTIIC C_|¢

RL 148.84 LAL ,00

RP Ill,R• LAP -.9S

RC 12•.85D rd. 14.01

PLANtTOC[NTRI¢ CONIC

C3 19,919 VH_ 4.483

• LNCH A2NTH LNCH TIN[

SO.D0 17 14 53

• 0.00 17 58 8•

?O.OO 19 45 41

• O.OO I• 58 30

• 0.00 21 14 43

100.00 E[ 36 21

110.00 28 48 8

LOt. 179.7| Vt. 3R,81O IML

L(_ 81.98 VP 89,S|8 SAP

GP -21.33 2AL 947.94 ZAP

fLIGHT fINE tSO,O0 ARRIVAL DATE NOV ZR 1971

DISTANCE 909.139 EARTH TO MARl

°§,it A|L 91.07 HCA |09.|9 8HA 178.|3 [CC .1945! INC 1.9304 Vl 29.•_?

8.?1AZP 81,73 TAL 322.48 TAP 148.t3 RCA 143.88 APO 215.29 VE ES.849

00,91 [TR 175,20 ZAE 120,89 [TE 192,73 2AC 91,3l EYe 289,11 LVi 14,01

DLA .45 RAL 323.80 RAD 1642.$ V[L It.829 PTH 4.89 VHP 3.840 DPA -45.91 RAP 2•S.49 ECC 1.3278

L-| TIME INJ LAT INJ LONG _NJ RT A$¢ INJ AZMTH [NJ TIME PO CRT Tiff INJ 2 LAT INJ 2 LON•

3141.•9 "36.53 92.54 106.01 122.90 18 7 15 2142.0 -20.90 7•.48

3037.93 -31_49 23.65 189.49 118.59 18 44 37 2037.9 -18.18 71.49

_893.87 -29,99 83,63 191.80 111,77 19 33 47 1995.9 -18,78 g0,82

2e78.84 -23.?? t;8.83 193,1t I38.63 20 39 $ 1673.5 -18.9• 45.?1

2411,45 -22.52 49,99 193.54 107.5t EI 54 54 1491.5 -13,32 2i.78

2148.02 -23.?? 30.20 193.11 108.63 23 12 10 1148.0 -|3.99 7.08

1•82.6• -26.99 12.55 191.80 111.77 24 17 20 932.7 -15.76 34•.73

DIFFERENTIAL CORRECTION8

?DE 1.1798 ERA 2.5291 TC8-2.33_1 BAU .699S

RD[ ,9•19 RRA 1o9527 RC3 -.8427 FAU .15111

POE 8,0897 FRA18.5837 PC3-6.S8?6 BRP 8139

DOE 1.5219 ERA 3,1351 DC3 2,4841 F&P 3021

LAUNCH DATE MAR 17 1971

HELIOCENTRIC CCNIC

RL 148.94 LAb .00 LCL l?S.?$ VL 32.2R2 GAL

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 4145,5 SGR 2783.5 863 1981,8 87 90.1 SR 71.3 S$ 131.4

RRT .9673 RRF .9929 RTP .9732 CRT .9987 CR8 ".9888 CRY -.•947

3GB 4993.3 R25 ,1262 R13 .9862 LSA |74,2 NRA 10.? 88A 1.E

89t 4985.3 •92 590,6 THA 33.54 ELI II4.R EL2 2.9 ALP 38.3•

FLIGHT TSM( 252,30 ARRIVAL DATE NOV 24 1•71

OI8TANCE 6t3,808 EARTH TO MAR6

-5.92 AZL 88._2 HCA 207.32 8HA 170.52 ECC .19510 INC 1.7766 Vl 29,987

RP 212.57 LAP -;82 Li_ 23,12 VP 22.483 GAP 2.50 AZP •|.58 TAL 322,39 TAP 169.58 RCA 143.74 APO 213.42 V2 29.819

RC 132.188 GL 12.86 GP -20.43 ZAL 148,25 2AP 79.06 ET3 174.65 Z/dE t19.33 EYE 191.38 ZAC •2.25 ETC 268.98 LVI 13.49

PLANETOCEN?R|C 6ONIC

C3 19.983 VHL 4.470 DLA ".SD RAL 324,36 RAD 6642.8 VEL 11.832 PTH 6.85 VHP 3.634 DPA -44.78 RAP 284.43 ECC 1.3289

LNCH AZHTH LNCH T;N[ L-i TIME INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIME PO CST T|N INJ E LAT INJ _ LONG

SO.OO 17 20 52 3122.21 -33.79 98.23 196.12 123.73 18 12 54 2122.2 -19.•6 77.54

60.00 19 1 3 3015.29 "30.78 92.14 189.66 117.42 18 51 19 2015.3 -17.25 70.29

?0.00 18 53 58 285•.66 -26.32 81.8• 192.03 112,60 19 41 38 1859.? -14.85 59.34

80,00 20 2 53 2643.8• -23.11 66,88 193.39 109.45 ED 46 57 1643,• -13.07 43.98

• 0,00 21 24 38 2380,26 -2/.•1 47,94 193,83 108134 22 4 13 1360,3 -12.41 24,94

100.00 22 45 45 2118.37 -23.11 28,23 193.38 109.45 23 21 3 1119.4 -13.07 5.35

110,00 23 53 25 1906,48 -26.32 10.81 192.03 112.60 24 25 11 906.S -14.85 349.28

• DIFFEREHTIAL CORRECTICW.5 MID-COURSE EXECUTIC_ ACcuRACY ORBIT DETERMINAT10N ACCURACY

7DE 1.2291TRA 2.7156 TC3-2.4318 BAD .6835 SGT 4396.1 8GR 2650.0 $93 1693.0 6T 94.6 •R 68.? $8 130,8

RD2 ,932t RRA 1.7601 R¢3 -.7982 FAU .13050 RRT .9694 RRF .9917 RTP .9714 CRY .9974 CR$ -.9898 C•T ".••SS

FOE 5,0627 F8413.3879 FC3-6.5201BSP 8378 3GB 5133.0 823 .1240 R13 .9857 LSA 175.1NRA 10.9 88A 1.2

DOE 1.5428 BRA 3._381 6¢3 2.9SRIFIP 3033 8G1 $101.3 892 370.0 THA 30.70 EL1 116.6 EL2 4.0 ALP 35.•6

FLI;HT TIME ERA.DO

DISTANCE 817.981

LOt. 173,79 kq. 32.Z84 GAL -5.97 AZL 88.36 HCA 208.58 SHA

LOP 24,39 VP 22v449 foJLP 2,30 kZP 91.44 TAL 321.20 TAP

GP -19,5• 2AL 149.82 ZAP 77.25 [73 174.15 ZAE 117.78 [TE

OLA -1.53 RAL 324,90 RAO 6(42.9 VEL 11.836 PTH 6.85 VHP

L-1 TIME IHJ LAY INJ LONG INJ RT ARC INJ AZHT:I [HJ TIH[

3104,67 -35.13 •7,09 186.31 |24,43 18 IR 1_

2993.09 "30.14 90.92 169.90 916.13 t9 57 33

2838,20 *21,69 80,35 192,32 113.32 19 4R 58

2617.27 "E_.49 85.14 183,72 910.17 20 55 14

2392.22 -21.30 46.11 194.18 109.06 22 12 57

Z091,74 -22.49 26.|1 193.72 |!0.17 _3 29 20

1803.02 -25.89 8,27 192,32 113.32 0 38 27

LAUNCH DATE MAR 17 1971

HELIO(ENTRI¢ CONIC

RL 148.04 LAL .DO

RP 212.•9 LAP -.78

RC 134,478 GL 11.78

PLANETOCENTRI¢ CONIC

C3 2D.08• VHL 4.482

LNCH AZHTH LNCH TIME

SO.DO 17 2• 28

Q0.0O 1• ? 4Q

?O.OO 19 1 41

8O.OO 20 21 ST

90.00 21 33 4S

tO0.00 22 54 29

110.00 O $ 4

OIPVER£NT |AL CORRECTION| HID'COUR|[ EXECUT|ON AcCuRACY

TDC 1.2800 7RA 2,9012 TC3"2.S215 8AU *?ORS 3GT 4842,3 8DR 252|,9 SG3 1877.9

ROE ,DDST ARk t.qTtS R¢3 °,7490 FAD ,1494_ RAT .S888 RRF .9908 RTF ._,72

POE 3.9384 PRA13.3|94 PC3-8,44ID ||P 8633 SGB §EO),O RE3 ,||06 R!3 ,58S§

(DE 1,8t•0 l_k 3.346S |C3 E.9304 FRP 3033 3Gt 5ES_.t $GE 552,2 THA t6.10

LAUttCH DAY[ HARt? 19T1 FLIGHT TtMEtS6.OD

HELIOCENTRIC CONIC D[|TAN¢[ 922.131

RL 146.84 LAL .DO L04. 175.75 VL 32,251 GAL -l.O4 AZL 80,SD HCA 209,7R IRA

RP |13.1_ LAP -.79 LOP tS,3R VR 82.493 GAP E.O9 AZP g$.It TAL 321o40 TAP

R¢ 136.814 _ 10.79 GP -18.78 ZAL 140.34 ZAP 75,46 [TI 173.70 ZAE 116.E3 EYE

PLANET¢)¢E_TR|C CONIC

C3 20.234 VNL 4.4•8 DLA -E,39 RAL 329.43 RAD 6642.9 VEb 11,642 PTH 6,82 VHP

LNCH AZMTH LN_H T|NE L-| TIM( INJ LAT

80.00 17 31 44 3069.11 -34.32

eO.O0 tO 13 91 E977.09 -E•.S5

?O.OO 1• • 54 2815.19 -25.12

89.90 20 19 45 2393.34 "21.92

• O.00 21 42 18 2326.98 "20,?3

tOO,DO 23 2 37 2067.62 -21,92

110.00 O 12 16 1862.00 -25.12

OIFFCR£NTIAL C(:RRECTtQNIS

TOE 1,3330 ERA 3.08?0 TC3-2.6042 BAU .7297

ROE ,••E? flRAt,SO?S RC3 -,?032 FAU ,14783

IrD[ 5.DOOQ FRA13.5799 PC3-6.3230 BRP 89t9

DOE t.5999 ERA 3.4713 8C3 2.69?4 FIP 3027

ARRIVAL DATE NOV 2_ 19T1

[ARTH TO HAR8

178.61 ECC .19575 )HC 1.6351 Yl 29.93?

170.48 RCA 943.93 Also 213,87 V2 E$,792

IgO,lS ZAC 83.10 ETC 268,82 LVi 12.94

3,834 DPA -43.98 RAP 283,43 ECC 1.3306

PO CST T[M tHJ 2 LAT [qJ 2 L_AG

2104,? -19.03 76,?0

1998.t -96,42 69,2Q

1838,2 -14.G2 58.03

1617.3 -92,24 42_44

1382.2 "11,58 23.30

t091.Y "92,24 3.89

883.0 -14.02 346.98

QR6[T OET_RH[NAT|(_I ACCURACY

8T _9.0 SR 66.2 88 t30,1

CRT .9986 CR_ -,9148 CIT -.9_44

LSA 178.0 MRA 11.t 88A t._

EL! tlg,0 [L| 5or ALF 33,?t

ARR|VAL DATE NO¥ 2• 1971

EARTH TO MAR3

|78.81 [CC .19646 IRE 1.3048 Vt 29.95Y

37t.37 RCA 143.53 APO 213,Y5 V2 |8,749

19R.04 ZAC 83,91 ETC 268.8? LVl 12.4|

3,640 DPA -43,23 RAP 282,38 ECC 1,3330

|NJ LONG [NJ RT ARC INJ AZHTH tHJ T|R[ PO ¢37 T[_ INJ 2 LAT _H_ 2 L_NG

96.02 996.57 I25.04 18 23 13 2099.! -18,Z8 ?S.97

89o23 190.21 116,75 19 3 28 1g77,t -18,96 _6.27

78.99 192.68 113.g4 lg 55 49 1815.2 -13.27 86.86

13oS9 194.12 919.79 21 E 19 1393.3 -11,49 41.07

44,48 194.59 109.68 22 21 5 1327,0 -10.82 21.84

24.g_ lg4.tE 110,79 23 37 5 10_7.8 -11,49 2,44

7,91 1g2.68 113,94 0 43 18 862.0 -13,27 345.?8

HIO-COURS( EXECUTION ACCURACY OR91T DETERHIHATION ACCURACY

SGT 4884.6 SGR 2400,2 $G3 1667,9 8T 103.5 SR 63.g S$ 129;2

RRT .9687 RRF ,988§ RTP .g?8G CRT ,9g38 CR8 -.g822 CRY -,g97D

SGD 5442.S RE3 ,1163 R13 .9853 LGA 177,1 NRA 11.3 $$A 1.2

891 5415,6 $92 337.7 THA 25,?3 ELI 129.4 (_2 6.2 ALP 31.92
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JPL TM 33-1,OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUM¢M DATE MAR tY tt?t

HELI(X[NTRIC CDNIC

RL 141.84 LAL .DO

RP 213,48 LAP -,71

RC I]9,|71 GL 9.8?

_LANET¢)¢ENTRIC CONIC

¢3 2O.41Z VHL 46S18

LNCH AZMTH LNCM TIME

SO.OO IT 39 41

60.00 18 19 39

TO.DO 19 IS 39

80.00 20 ET 22

90.00 23 50 18

IDQ.O0 23 tO 14

llO.OO 0 29 l

LOL 17S.?S VL

LOP EG.?I VP 2Z.ITe GAP

GP -iS.DR ZAL 249.83 ZAP

FLIGHT TIH( 236,00 ARRIVAL DATE NOV SO IITt

DISTANCE 121,3|9 EARTH TO MARl

32.ZS9 GAL "l.|O AZL 88.82 HCA 210.97 2HA |78,?0E¢C o19723 IM¢ 1.3833 V! 22.93T

V2 25,714

LV| !|.|8

DLA -3.19 RAL 325.94 RAD 8643,0 VEL |!,850 PTH 6,67 VHP 3.150 DPA -4|,Sl RAP 281,76 [CC 1.3339

L-I TIME |HI LAT INJ LONG INJ AT ASC INJ AZMTH INJ TIME PO ¢8T TIM INJ 2LAT INJ 2 LONG

lOTS,34 "33,98 95.22 186.88 125,56 16 2? ST 20?5.3 -17,62 79.33

2961.D6 -29.D2 80.62 t90.57 119.29 19 9 O 1961,t "lS.Ol 87.44

2796.38 -24.60 T?,T8 193.09 114.48 20 2 16 1796.4 "12.59 55.83

2571.85 -21.40 62.21 194.56 211.34 21 1D 14 2571.8 -10.80 39.94

2304.2? -20,20 43,03 t9S.04 110.22 22 26 42 |304,3 -10.13 2D,52

2046.32 "21.40 23.58 194,56 11|,34 23 44 EO 1046.3 -|0,90 1.2!

1843.20 -24.60 6,TO 193.09 114,49 0 4g 46 843,2 -22.$9 344.T4

APO 213.94

[TC 2S9.53

1.89 AZP 91.19 TAL 321.29 TAP 172.25 RCA 143.45

?3,T2 ITS I?3.29 ZAE II4,IT [T[ 188,04 ZAC 84.66

DIFFERENTIAL CC_RECTI04_I

TOE 1.3859 TRA 3.2706 T¢3-2.6829 BAU ,?S4O

_OE .8617 RRA I.SOTO RE3 -.6603 FAU .14605

FOE 4.95?2 PRA13,9238 FC3-8,1944 B8P 9202

BD[ 1.63_D BRA 3.6D11 BC3 2.7639 FSP 300?

LAUNCH DATE MAR 17 1971

HELIOCENTRIC CONIC

ML 148.64 LAL .OO

RP 213.77 LAP -,68

RC 14t.543 GL 9.01

PLANEYOCENTRIC CONIC

C3 20.623 VHL 4.541

LNCH AZHTM LNCH TIME

50.00 17 41 22

SO.DO 16 25 T

TO.DO 19 22 O

80.00 20 34 $0

90,00 21 57 4Y

tOO.DO 23 l? 22

110.00 D 23 22

MID-COURSE EXECUTION ACCURACY MOIT D[T[RNIMATION ACCURACY

8GT 5120.9 8GR 2283.4 863 1652.7 8T 197.8 8R 61.? 68 128.t

RRT .968D RRF .9865 RTF .9798 CRT .991D CR8 -,9795 CRY -,9976

SOD 5606.9 R23 o1113 R13 .9852 LIA 176.I MSA 11.6 66A 1.3

661 5582,1 SG2 $25._ THA 23.5? ELI 124,0 EL2 T.2 ALF 29.69

FLIGHT TIME 260.00 ARRIVAL DATE DEC 2 19TI

DISTANCE 630.484 EARTH TO MAR8

LOL 175.?S VL 32.26Z GAL -6.1? AZL 88,73 HCA 212.15 6MA 178.75 [CC .19605 IN( 1,2708 Vl 29.937

LOP 27.90 VP 22.545 GAP 1.69 AZP 91.D8 TAL 320.96 TAP 173.12 RCA 143.35 Also 214.15 V2 26.680

64= -17.30 EAL 190.50 ZAP 1'2.01ET6 172.93 ZAE 113.12 ET( 107.13 ZAC 85,37 [TC 266,4D LV! 1t.54

DLA -3.92 RAL 328.44 MAD 6643.1 V[L 11.859 PTH 6.67 VHP 3.665 DPA -41.83

L'I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO¢ST TIM

3063.19 "35.5D 94.47 187.25 126.01 18 32 25 _D63,2

294R,82 "28,55 87.72 190.98 119.Y5 19 14 14 1946.8

_?79,56 -24,12 76.71 193.54 114.95 20 8 19 1779.6

25J2.54 -20.91 60.98 195.DA _lI.8! 2! IT 3 155265

2283.86 "19.72 41.73 195.53 110.69 22 35 51 1263.6

2DZ?,DE "20,91 22.35 165,04 tlt.8t 23 51 9 tOZT.O

1626039 -24,12 5063 193.54 114.95 O 55 46 826,4

RAP 260.98 E¢¢ 1.3394

INJ 2 LAT IHJ 2 LONG

"17.04 74.??

"14.41 66.7|

-11.96 54.90

"IO.19 56,T4

-9.Sl 19.35

"IO.16 .11

-11.98 343.82

DIFFERENTIAL CCRRECTION8

TOE 1,4415 TRA 3.4512 TC3-2,7534 DAU .?TlO

RDE .8438 RRA 1.4506 RC3 ".616I FAU .14374

FOE 4.9156 FRAIl,4442 FC3"6.0341 BSP 9514

ROE |.67D3 6RA 3.7396 DC5 _.8219 _6F 2964

LAUNCH DATE MAR 17 IR71

HELIOCENTRIC CONIC

RL 148.84 LAL .00

NP 2_4.D8 LAP ",84

RC 143.636 GL e.21

PLAN[TOC[NTRIC CONIC

LOL IYS.?l VL 32.266 GAL

LOP 29.08 VP |2,300 GAP

GI I "16,93 ZAL 150.?3 ZAP

MID-COURSE EXECUTION ACCURACY _qB|T DETERMINATION ACCURACY

SGT 5352.9 $GR 2173.0 903 I633.8 ST 112.2 8R 59,8 68 127.1

RAT ,9668 RRF .9642 RTF .9508 CRT .9661 CR6 ".9T66 CST -.9976

806 5?7?.2 R25 ,1056 RI3 ,6652 LSA 179.4 MSA 11.6 88A 1.3

66! 5754.0 962 5t4.? THA EI,GI ELI 126.6 ELF 6.1 ALP 27.69

FLIGHT TIME 262.00 ARRIVAL DATE DEC 4 Ill!

D||TANC[ 634.Q45

-6.24 AZL 08.83 HCA 213.54 8MA

1.49 AZP 90,97 TAL 32D.R3 TAP

79.35 ETS ITR.6I ZAE Ill.SO EYE

¢3 DO.B14 VHL 4.566

LNCH AZMTM LNCH TIME

50.00 17 45 48

60.00 18 30 16

70.00 19 27 58

80.00 20 41 15

90.00 22 4 49

109.00 23 24 5

110.00 O 31ZO

EARTH TO MARl

I?6.6O [CC .19692 IN¢ 1.16Sl Vl 21.637

1?3,97 RCA I43,24 APO 214.3T V2 25.645

I86.31ZAC 66.o5 ETC 266.2l LVl 11.11

DLA -4.60 RAL 326.93 RAO 6643,| VEL |i.869 PTH 6.88 VHP 3.683 DPA -41.18 RAP 200.31 [CC 1.3434

L-I TIN[ INJ LAT 1Na LONG INJ RT ASC INJ AZNTH |HI TIN[ PO CIT TIM 1NJ 2 LAT INi 2 LONG

3052.50 -33.07 93.61 167.66 126.39 18 36 41 _D52.3 -16+52 74.28

2934.21 -28.12 66.92 191.43 |20.15 19 19 11 1934,2 -13.88 66.06

2?64,58 -23.60 73.76 194.02 115.36 20 14 2 1764.6 -11.44 54.09

2535.23 -20.47 59.89 195.55 112.22 _I 23 28 1535.2 -1.63 37.Y1

2245.49 -19.27 49.56 194.06 111.11 22 42 35 1265,5 -0.94 18.29

2009.?1 -20.47 21.25 165.55 112.22 _3 57 36 1009.? -9.63 339.13

1011.40 °23.94 4.68 |94.02 115.36 l 1 3| 6||.4 -||.44 343.00

OIFF[R[NTI4L CCRRECTIOM8 MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 1.4961 TMA 3.1379 TCl-Z.IRD4 |AU .1031 IGT 53Tl.? sf_q tORT.? 903 |6|1.9 1T 116.4 6q 57.9 iS 1t3.9

ROE .SITe RRA 1.3575 RC3 -.576R FAU .14136 RAT ,1659 RRF ,Ills RTF ._16 CRT .9049 CRI -,9764 CIT -.IPSt

fiDE 4.llil ERAt3.S31T F¢5-S.IISl DIP 9818 $GB 564R.6 R|3 .tOOl R13 .6552 LSA 180.6 MSA I2.t IIA t.3

lot I.?lO4 IRA 3,1819 |¢$ |.l?5t _SP tRiO 8St Sit?.? l;t SiO.O THA 19.83 ELl IRt.? ELI l.O ALP el.24

LAUNCH DATE MAR I? IlTt FLIGHT TIME |64.00 ARRIVAL DATE DEC 6 1071

HELIOCENTRIC CONIC DISTANCE 638.105 EARTH TO MARl

RL 248,i4 LAL .OO LOt. 1?5.T5 VL 3|,2TO 8AL -6.31 AZL 88.93 HCA 214.52 IRA ITO.IT ECC .19|65 INC 1.96?D Vi ll,lS7

RP 214,36 LAP -.lO LCP 30.21 VP el.IT3 SAP l.t9 AZP 90,08 TAL 32D,25 TAP |T4.OI RCA 143.12 APO 214.61 Vt 25.609

Me 146.344 9L T.4T GP "13.69 ZAL 151.15 ZAP Ill. T| IT9 IT2.32 ZA[ 110,06 [TE 165.57 ZAC 86.66 ET¢ 261.18 LVl IO.TO

PLANETOCEMTRI¢ CONIC

¢3 |I.t3R VHL 4,59T OLA -S,t2 RAL 327.41RAO 6643.3 VEL 11,880 PTH 6.89 VHP 3.?05 OPA -40.56 RAP 279.70 [CC 1,3478

LNCM ARMTH LNCH TIME L-I TIME INJ LAT |NJ LONG ZNJ RT Ale INJ AZNTH |NJ TIHE PO CGT TIH IHJ 2 LAT [HJ E LONG

3D.O0 17 3D 0 3043,16 -32.69 93,24 1R8.10 126.72 18 4D 43 2043,2 -16,07 73,85

69.00 18 36 9 2923.08 -2?.?4 R6.23 191.g| |20.5D 19 23 52 t923.! -13.4! 95,50

7D.00 19 33 33 2761,25 -23.29 74,93 194.54 lll.7i 20 lg 27 1751.2 -10.95 $3,36

6D.D9 2D 47 32 2519.73 -20.DT 56.91 196.09 112,58 2] 29 32 1529.7 -g,12 36°89

60.00 22 tl 26 2249.03 -18.66 39,53 196,61 111,47 22 48 55 1249.0 -8.43 IT.35

tO0,O0 23 30 24 1994,22 -RD,DT 20.29 196.09 1|2.58 24 3 38 994,2 -9.12 358,25

110.00 0 36 58 I?98.07 -23.29 3.84 lg4,54 1t3.T1 i 6 56 798.1 -I0,93 342.28

DIFFERENTIAL CORRECTION6 HIO-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

TDE 1.$335 TRA 3.$202 TC3-2.8808 DAU .926| 6ST 5T98.7 3DR 1968.2 $63 ISLS.2 6T 12D.6 6R 56.2 83 124.?

RDE 68136 RRA 1.288D RC3 -.540T FAU .13857 RRT .9627 RRF .9?84 RTF ,9822 CRT .9813 CR3 -.9?00 CST -.9983

rOE 4,8151FRA13.2103 FC3-S.6?G9 DIP IQi35 SGB 6123.6 R23 .0946 R13 .9852 LSA 181.8 MIA 12.6 9SA t.3

RDE 1.7338 BMA 4.0315 BC3 2.9311FSP 2913 961 6102.T SG2 S05.g THA 18.23 ELI 132.6 EL2 9,8 ALP 24.72
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" JPL TM 33-1OO EARTH--MARSTRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR IT IITI

H[LiOC[MTI IC ¢_1¢

RL 141,t4 LAL ,O0

R? 814.72 LAP _.57

Re 148.?70 GL I*??

PLANETOCENTR I C CONIC

C3 22.42? VHL 4.681

PLXSRT 1'114[ 111,00 ARIIVAL 0AYE H¢ I tITI

OIl?ARC2 14|,957 EARTH TO MAR1

LOL tYS.TS YL 58.8?S 6AL -S.39 AlL 99.03 HCA 2iS.S9 IRA 17t,94 GEE .EOOO) INC .9T44 Vl 19.937

LQ_ 31,44 V? 82,23? GAP I,Og AZP 90.T9 TAL 311,96 TAP 176.$4 RC4 143,00 APO 814.|? Vt 85.3?3

6P -|5.3t 2AL 131,35 ZAP IT, IS IT3 lYE.DR ZAE 103.58 ET[ 134.g0 ZAC 97.88 ETC 268,09 LVI 10.31

DLA "$.78 RAL _?,88 RAD 823,5 V[L tl,882 PTH 6.80 VHP 3.?31 OPA -39.97 RAP 879.16 ECC t.3386

LHCH AZNTH LNCN TIME L-! TIH[ IN| LAT

50.00 17 54 O _Q33.04 -32.39

60.00 18 39 46 8913.32' -87.40

TO.D0 19 36 54 2?39.43 -88.94

8O.DD tO S3 89 2308.92 -19.71

90.00 R8 S? 40 8834.30 -10.49

100o00 R3 3l Zl 1980_40 -/8,?1

/10.00 O 48 11 t?tt.23 -22.94

01PVERENTlJU,. ¢CRRECTIQN6

TOg I.il|l TRA 4.0080 TC3-2.93lE |AU ,233|

ROE .6014 RRA 2,2818 RC_ -.S04l FAD .|3Sit

VD[ 4.7628 FRA13,OESS FC3-5.4780 DIP 10453

I_E 1.7999 BRA 4.1644 DC3 2,9T13 FIP 887|

INJ LCN6 |NJ RT AIC INJ AZNTH ]NJ TZME PO ¢8T TIN INJ 2 LAT 1NJ 8 LONG

8_,75 188.35 127.00 18 44 33 2035.0 -13.88 ?3.49

8i,83 192,48 12Q.79 19 28 18 1813.3 -|3.00 6S.OO

?4.19 |95.08 111.02 20 24 34 1739.4 -10.58 38.78

58.05 196.66 112.90 21 33 15 1305.9 -8.87 36.11

58,61 197,19 111.?8 2[ 54 55 1234.3 -?.99 19.51

19.48 198,6t 112,90 24 9 89 930.4 -0,8? |S?.49

_.11 195,08 Ill. DE I 12 3 788.3 "|0,58 341.44

M|O_CQURSE EX[CUTIQN ACCURACY _RE|T OETERM|NAT|ON ACCURACY

lOT 1013.3 tGR t074.3 IO3 1551.9 8T 124,? 8R 54,1 88 1R3.3

RRT *g$83 RRF ,9749 RTF ,98_T CRT .9T73 CR$ -.9t63 ¢lY ".999T

lr._ 1898.6 R23 .0892 R13 .9831 LEA 183.2 N8A 12.9 8lA 1.3

$61 68T8.4 SO2 503.8 THA 16.?? EL1 135.? ELl 10.$ ALF 23.32

LAUNCH DATE MAR 17 1971 FLI_T TI_ 298.00 ARRIVAL DATE DEC 10 1971

HELIOCENTRIC CCNIC D]ITANCE 647.107 EARTH TO MARl

RL 14t.84 LAL .DO LQL 173,78 VL 32.E79 GAL -6.47 AZL 89.1t HCA 2t6,87 IMA 179,01 ECC .80186 |NC .3874 Vl 28.93?

R? 815,04 LAP -.53 LOP 32,61 VP 2E,202 GAP ,gO AZP 90.71 TAL 319,59 TAP t76.45 flCA 142.87 APO 815.13 V8 85.336

RC 131.211 GL 1.11 GP "14.81 2AL 151.94 ZAP 65.62 ET3 IT1.83 ZA[ 107.0t [TE LVI Sole

PLAN[TOCENTNIC CONIC

C3 81.746 VHL 4. 663 DLA -6.38 RAL 328,34 RAD 1643,1 V[L 11. 906 PTH I,lt VHP 3.?t0 DPA -31.48 RAP 1?8.69 ECC |._l?t

LNCH AENTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC |NJ AENTH |NJ T|NE leo CST TIM |NJ 8 LAT IN| 8 LONG

50.00 17 57 48 3088.05 -32.0? 91.33 189.09 127.24 10 48 16 8028.1 -13.34 73.1?

IO.OD 18 44 ! 8104.10 -27.10 85.10 192.96 121.05 1t 32 33 1904.8 "12.64 14.37

TO.D0 19 43 54 E?29.01 -22.43 73.54 195.15 11t.29 80 28 23 t729.0 -10.13 Sl.lS

90.00 ID 59 ? 2413.14 -19.38 57,28 |g?.26 113.17 21 40 40 1493.6 -8.2? 33,4R

90.00 22 23 34 2221.16 -18.1G 3T.?9 197.79 !12.06 2) 0 35 1221.2 -7.57 18.??

tOO.D0 23 41 S9 192.11 -19.38 18.65 197,26 113.17 24 14 4? 968.1 -8.2? 331. ?t

110.00 0 47 18 17T5.63 -22.63 2.46 195.65 116.29 1 16 54 TT3.l -10.13 141.06

184.29 ZAC 87.85 ETC 868.01

DIFFERENTIAL CCNRECTIONI

?DE 1.6710 TRA 4.1835 TC3-2.9t58 8AU ,870?

RD( .7909 RRA 1.1588 RC3 -.4707 FAU .13240

FDE 4.7990 FRAI2.lD60 FC3-3.E?Ol BSP ID??l

ID[ 1.8488 6RA 4.3411BC3 3.0220 FIP 8823

LAt/NCH DATE NAN 17 1t71

HELIOC[NTR|C C©tIlC

RL 149.84 LAL .DO

RP 218.37 LAP -.SO

RC |53,169 GL 5.50

PLANETO¢ENTR|C CON|C

C3 28.094 VNL 4.?DO

LNCN AZNTH LNCH T|HE

50.DO 18 1 25

60_00 19 48 19

TO.DO 19 48 4|

SO.DO 21 4 28

99.00 22 29 ?

tOO.DO 23 4? 18

liD.DO 0 52 4

DIFF[RENTIAL CORRECT|ORS

TDE 1,730S TRA 4.3145 TC3-3.0303 IAU ,9044

ROE ,Tel? RRA 1,0833 RC3 ".4390 FAD ,tEgll

POE 4°1494 PRA12,?335 FC3-5,0319 lip 1|083

802 1.8933 IRA 4,500?1C3 3,0820 FIP 2773

LAUNCH DATE MAR 1? 1971

HELIOCENTRIC CCfilC

RL 145.94 LAL .00

R? 215.71 LAP ".46

RC 155°143 GL 4.93

PLANETOCENTR|C CON|C

C3 22.493 VHL 4.?40

LNCH AZNTH LNCH TIME

50.DO 18 4 33

60.00 19 32 15

?O.OO i9 33 IE

8O.OD 21 9 28

90.00 22 34 23

lOO.O0 23 52 19

110.00 O 56 34

HID'COURSE EXECUTION ACCURACY

SOT 6221.7 S_ 1T85.8 IG3 IS21,S

RRT .9563 RRF .9709 RTF .9831

3r,_ 6473.0 R23 .0840 R13 ,9831

$61 6453.4 3GE 303,4 THA 15,44

FLIGHT TIME E?O.OO

DI8TANCE 651.258

C_BIT DETERNZNATION ACCURACY

ST 128,? IR 53.1Sl 122.0

CRT .9733 CR_ -.9629 CIT -.9989

LSA 184.6 H3A 13.3 IIA t.3

EL! 138.8 EL2 11.3 AL_ 21.04

ARRIVAL DAY[ 0_C 12 1971

EARTH TO MARl

1?1.09 2CC .E0294 INC .lOS1 Vl 89.t37

t77.8t RCA 142.?4 APO R13.43 V2 25.499

183°?4 2AC 83.39 ETC 217.94 LV! 9.55

LOL 175,73 VL 32.284 GAL "6.SS AZL 89.19 HCA 218.03 8HA

LOP 33.78 VP 22,117 GAP .TO AZP lO,13 TAL 319,82 TAP

G? "14,27 GAb 152o3| ZAP 64.13 ET3 1?I,68 ZAE I03.18 2TC

DLA "6,11 RAL 328,80 MAD _43.8 VEb 11,920 PTfl 6.93 VHP 3.791 DPA -38.38 RAP 2?3.88 ECC 1,3131

L-| T[HE _Md LAT INJ LONG ZNJ RT ASC IMJ AZMTH |NJ TIME PO CST TIM |kJ 2 bAT |HJ E LONG

3082.1| -31,82 91,98 189,62 127.44 18 51 48 E022.1 -15,05 72.90

289?.43 -26.84 14.tS 193.52 121.2? 19 31 35 1697.4 -12o33 64.29

2?|9.81 -22.35 72.98 196.84 116.52 20 34 1 1719.9 -9.80 51.67

2432.?6 -19.05 56.11 19T.lT 115.41 21 45 43 1468.3 -7.91 34.01

2209.50 -17.88 3?,DI 198.41 111.30 23 5 ST 1209.5 -?.20 15.10

1957.24 -19.09 1?,9t 19?.87 113.41 24 lg 55 957.2 -?.91 356.13

1718.70 022.35 1.90 196.24 ||8,52 1 21 30 733.? "9.30 340.56

M|O-COURSE EX[CUT|ON ACCURACY O_l|T OETERMINAT|ON ACCURACY

3GT 8484.4 3r_ 1702.3 $03 1494,3 IT 132,? |R 51.9 38 StO, S

RRT ,5588 RRF .3883 RTP ,_+34 CRY ,9688 CRI °.3133 CI¥ -.1391

SOB 8346*| R23 .0781 R|3 .9331 LIA 186,0 NSA |3.? 88A |,3

SOt $l|3,9 SO2 304,3 THA 14.24 ELl |al.9 EL2 12,0 ALF 20.39

FLI6HT TIN[ [72,00 ARRIVAL DATE DEC t4 t9?l

DIITANC[ 139.393

L_. ITS.TS VL 3R.810 6AL -$.14 AZL $8.tT HCA 11t,20 3Mk

LOP 34.03 VP 22,132 GAP .30 AZP 90oSl TAL 318,86 TAP

9P "13,TI ZAL t38,1? ZAP _,lg IT3 17_,44 ZAE 104,1_ [TE

EARTH YO MAR8

l?g.tT [C¢ ,2049? |HC ,?2?3 ¥1 29,93?

178.03 RCA 142.61 APO 215.74 V2 _5.431

103.84 ZA¢ 68,_0 E?¢ 28?.98 LVl 9.re

OLA -?.86 RAL 3EI,25 RAD 1643.8 V[L 11,933 PTH 8.9A VHP 3.025 DPA -38.38

L-I TIME |NJ LAT |NJ LONG INJ RT AIC |NJ AZNTH |NJ T|NE PO ¢$T T|N

3917.13 "31.tE 9|.68 |90,17 127.61 18 55 10 2017.1

2891.14 -25.62 84._? 194,10 |21,4S 19 40 26 1891,1

2711.94 -22.11 ?_.49 196.85 116.72 29 38 24 1711.9

24?3.20 -11.83 56,02 191,5D 1|3,8| 21 50 41 |4?3,2

2189.20 -l?.SI 38,42 199.05 112.50 23 !! 2 11gg,2

194?.67 -16ol3 |?.38 |98.50 |13.81 24 24 4? g47.?

1758.76 -22.11 1,41 1g6.95 116.T2 I 25 53 ?53.8

DlrFEREHTIAL CCRRECTION8

TD[ 1.?918 TRA 4,5453 T¢3-3.0697 BAU .9390

ROE .7741 RRA 1.0411 RC3 -.4DIE FAD .12377

FOg 4.$915 FRA12.5502 FC3-4.8478 BSP 11411

eOC t.9916 ERA 4.6631 8C3 3,09G1 FIP 2T21

M_D-COURSE EXECUTION ACCURACY

$GT 6_21.2 IGR 1624.0 SO3 1460.?

RRT ._473 RRF .9112 RTF .gl36

SGB 6817.5 R23 .9745 RI3 .9851

SOt 6798,6 IG2 306,6 THA 13.15

RAP 2??.93 ECC 1.3997

INJ 2 LAT |NJ 2 LONG

-14,80 ?2.6?

"!2.09 63.39

"9.50 51.24

-?.90 54.27

-6,98 14.52

-?.60 355,64

-g.50 340.16

ORS|T D£T[RN|NATION ACCURACY

ST 136.9 SR 50.5 16 119.0

CRT .9641 CR$ -.g540 CST -.9993

L3A 187. S N3A 14.0 SIA !.3

ELI 145.1 _L2 12.6 ALF tg.?6

12S



JPL TM 33-1OO : EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCM GATE MAR $? $S?I

HELIOCENTRIC CONIC

RL 149,94 LAL ,00

RF |$i,O4 LAP -,4|

RC 196o13| _ 4,39

PLANETOEENTRIC CONIC

C3 _|.6S7 VML 4.781

LNCM AZNTH LNCH TIME

SO.DO 18 8 11

60.00 1999 I

70.00 19 57 |g

80,00 21 14 14

90.00 22 39 2|

$OD.OO O 1 !

110.00 1 O St

FLI_T TIN| |74,00 ARRIVAL DATE DEE 16 1971

O|ITANC[ IS6,iEi EARTH TO MARl

38.e65 GAL °G,?3 AZL 89,39 HCA £20,36 8HA 179,24 [CC ,_0|25 [NC .6S35 VI £B,937LOL |?S.?| YL

LOP 36,11 vP 22.096 GAP ,30 AZP 90.S0 TAL 318,4? TAP rYe,R3 RCA 142.47 APO 219.09 V! IS.SEA

&P -13,27 ZAL 153,02 ZAP 61.29 E?G 1?1,2§ ZA[1O2,?G IT[ 182.?8 ZAC 89.36 E?C 267.$3 LVI 9.99

DLA -?,G? RAL 329,G9 RAO G944.1 V[L 15.952 PTH G,9S VMP 3.661 DPA -37.90 RAP 277.94 EC¢ 1,3792

L-I TIN_ INJ LAY IMJ LONG INJ RT ASC INJ AZNTH |NJ TIME POCtT TIN INJ 2 LAT INJ £ LONG

3013,04 -31.45 91.44 190,74 127,?4 $8 58 24 2023.0 -14.60 7|,49

2885.92 -29.43 83,95 194.?0 121.91 19 44 T 1985.8 -11.$3 63.92

2705910 -21,90 ?2.0? $97.48 119.89 20 42 34 1?05.1 -9.25 S0+97

R464.66 -18,60 S5.50 199.15 |13,79 21SS $g 1464,9 -?.32 33,91

2190.17 -17.36 35.87 199,71 112.68 23 15 52 1190.2 -6.59 14.01

1939.33 -$8.60 16,87 199.15 113.79 O 33 21 939.3 -7,32 355.17

1751.92 -21.90 ,99 197.48 116,89 | 30 3 ?51.9 "9.25 339.79

DIFFERENTIAL coqRECTION6

TOE 1.8533 TRA 4.?255 TC3"3.$039 2AU .9562

ROE .7977 RRA .987! RE3 -,38|5 FAD .12249

FOE 4.5301 FRA12.3S80 FC3-4.6363 DDP 11728

6D2 2.0060 BRA 4.8275 BE3 3.1292 FSP 2664

NED-COURSE £X£CUT[_4 ACCURACY CRBIT D[TERN[NAT[ON ACCURACY

9GT 6819.3 9GR 1550.5 $93 1426.1 9T 140.A SR 49.4 SS 117.S

RRT .9417 RRF .9553 RTF .9838 CRY .9391 CR$ -.949_ CSY-.9994

SG6 6986.5 R23 .0702 R13 .9850 LSA 199.0 MSA 14.4 SSA 1.3

SGI 696?.9 SG2 509.9 THA 12.16 ELI 149.2 2L2 13.2 ALF 10.80

LAUNCH DATE NAR 17 1971 FLIGHT TIME 276.00 ARRIVAL DATE DEE 16 1971

HELIOCENTRIC C(_NIC

RL 149.64 LAb .00

RP 216.39 LAP ",39

RC 161,194 GL 3.88

PLAN[TOCENTRIC CONIC

C3 23.273 VHL 4.824

LNCH AZMTH LNCH TINE

90.00 18 11 2!

60.00 18 59 3?

70.00 20 1 54

80.00 21 16 45

DO.DO 22 44 5

SOD,DO O 3 33

150.00 1 4 51

DISTANCE 663.658 EARTH TO MARS

LOL 175.75 VL 32.301 GAL -6.92 ADL 89.42 HCA 221.52 9MA 179,35 ECC .20648 INC .5831 Vl 29.937

LOP 37.27 VP 22.061 GAP .10 AZP 90.44 TAL 316,08 TAP 179,61 RCA 142.32 APO 216.39 V2 25.38$

GP -12981 ZAL 153.36 ZAP $9.93 ETS 17f.14 ZAE 101.41 ET( 192.37 ZAC $9.94 ETC 267.79 LVI 6.47

DLA "6.06 RAL 330.12 RAD 6644,3 V[L 11.969 PTH 6,97 VHP 3.900 DPA -37.34 RAP 2?7.40 [CO 1.3830

L-[ TI_ INJ LAT INJ LONG IHJ RT ARC INJ AZNTH INJ TIME I_) CST TIM INJ 2 LAT INJ R LONG

3009.77 -31,31 91.25 191.32 127.05 19 | 31 2009,8 -IA,44 72.34

2881.43 -29,2? 83,68 195.32 121,73 19 4? 38 1981.4 -11,94 63,40

2699.29 -21.1_ ?1.T1 199.12 117.03 20 46 33 1899.3 -9.03 30,56

2457,64 -18.40 $5.06 t99,81 113.94 |1 59 43 1457.6 -7.09 33.40

216|.31 -$?.15 35,38 200.3? 112.84 23 20 26 1182.3 -6.35 13,16

$932.12 -18.40 16,43 199.8! 113.94 O 3? 45 932.1 -?.09 334.??

1746.$1 021,72 ,63 $98.12 117.03 I 34 | ?46.| -9.03 339,48

DIFFERENTIAL CCRRECTION8

TOE 1.9161 TRA 4.9097 TC3-$.1370 iAU ,9823

ROE .7923 RRA ,9351 RE3 0.3559 FAU ,11691

FDE 4.4689 FRA12.1590 FC3-4.4233 BSP 12031

ODE 2.06_£ BRA 4.9940 DE3 3.1571FIP 26o4

LAUNCH DATE MAR 1? 1971

HELIOCENTRIC CONIC

RL 149,84 LAL .00

RP R16.73 LAP ",3l

tiC 163.649 GL 3.40

PLAMETOCENTRI¢ CONIC

C3 23.713 VHL 4,6?0

MID-C_JRS9 9XI[CUTICN ACCURACY CRBIT DETERHINATION ACCUIACY

SOT 6997.6 8GR 1481.8 993 1390.7 ST 144.1 8R 48,3 66 115.9

RRT ,9354 RRF .9487 RTP .9039 CRY .9539 CR6 -.9448 CST -.9995

392 7152.? RE3 ,0663 R13 ,9649 LSA 190.5 MSA 1A.8 9SA 1,3

$Gl T134,2 362 514.0 THA 11.26 ILl 151.3 EL2 13.6 ALF 17.89

FLIGHT TIME |76,00 ARR|VAL DATE DEC RO 1971

DIITANC[ 667.?R3 EARTH TO MARl

LOL |?3,?3 Vk 39,308 6AL "G,91 AZL 89.48 HCA 122.68 IRA 179,46 ECC .20?76 IHC ,5163 Vl 19,93f

LOP 36.43 YP 2|,026 GAP ".tO AZP g0,36 TAL 317,19 TAP 180,3? RCA 142,17 APO |11.73 V2 25.34?

6P -1|,37 ZAL 133,69 9AP N,63 ET8 171,09 ZAE lOO,D? ET9 182,0Q ZA¢ 90.|8 9TC 267.?6 LV| 8,12

DLA -8.41 RRL 330.33 RAD 9644.5 VEL 11.907 PTH 1,98 VHP

LNCH AZMTN LNCH TIME L-I TIME INJ LAT

$0.00 19 14 |3 $007,26 -31.|1

60.00 19 3 2 2877.29 -|6,14

70.00 |0 t 24 2664.44 "21.57

80,00 |1 93 | 2431,48 -It,|3

20.00 22 46 34 2175.55 -I6.P?

100.00 0 9 50 1925.91 -18,|3

• 110.00 l 6 38 1?41.26 "21.57

DIFFERENTIAL CORRECTIONS

T9[ 1.9773 7RA 5,093S TC3"$,1676 |AU 1.0097

NO| ,75?i RRA _8845 R¢3 -,3311 ?AU ,IIS$3

FOE 4.3999 FRAtt,IASS FCS_4.|2t? ISP 18305

99| t.11?5 iRA 3,1600 6C3 3.1659 FRF |534

LAUHCH DATE MAR 17 12T1

HELIOCENTRIC CONIC

IN4 LONG INJ RT ASC INJ AZMTH INJ TIN(

gt.IO 191,93 12?.63 19 4 31

63.4? 195,95 121.13 19 51 0

71.42 Igt,?? 117.15 20 50 20

54.61 200,48 114.06 || 5 54

34.9? 201,01 112,97 23 |4 42

16.05 |00.48 114.01 0 41 56

• 34 |91,77 117.15 ! 3? 49

MIO-COURSEEXECUTION ACCURACY

36T 7175,5 8DR 1416.0 5G3 1354.1

RRT ,9283 RRF .2413 RT? ._40

866 ?314,0 R|3 ,Oi|t R13 ,9049

SGt 7299,6 362 310.3 THA 10,44

3.941 OPA -37.01

POCST TIN

2007.5

1877.9

1604.4

1451,5

1175.6

922.0

741.5

RAP t??.|| ECC 1,3903

INJ |LAT INJ | LONG

-14.3| ?2.23

-11.49 $3.23

-S.S5 50,3o

"6.68 33,09

"6.13 13.11

-6,89 354.43

-8.85 339,22

RL 149,94 LAL .00

RP 217.06 LAP ".3|

RC 169.t79 6L 8.99

PLANEYOCENTRIC CONIC

C3 R4,176 VHL 4.917

LNCN AZMTH LNCN TIME

50.00 19 17 12

60.00 19 6 19

?0.00 20 9 ?

90,00 R! 2? ?

9D.OO 22 52 49

tOO.OO O 13 55

110.00 I 12 30

ORSIT OETERMINAT|ON ACCURACY

ST 147,6 3R 4?,3 IS 114,1

CRT ,9485 ERR ".93|5 C|T ".9929

LSA 191.9 MSA 15.| iIA 1,$

9kl |54,3 EL| 14.3 ALF t?.OI

FLIGHT TIH[ tO0.OO ARRIVAL OAT[ O[C || 1071

OIITANC9 i?l.|t6 EARTH TO HARt

LOL 171,?! VL 39,314 GAL -?.01 AZL 60.55 HCA 923,83 8HA 176,3! ECC .t090! INC ,4597 VI 20.93?

LOP 39,58 VP 21.990 GAP -,|0 AZP 90,33 TAL 31?,|4 TAP 161.11 RCR IAE.OS APO 917.09 V| |5.303

GP -11.95 ZAL 154,02 ZAP ST,ST ITS 170,91ZA9 96,?5 [TE 161,61 9A¢ 90,19 ETC 297,74 LV| T.?8

OIFF[R[NTIAL CORRECTIONS

TO( 2.0526 TRA 5,2754 TC3-3.1746 |AU 1,9396

RDE *7592 RRA _9409 R¢3 -,3043 FAD .11036

FD_ 4.3794 rRA!1,7792 FC3-3.9519 28P 1273?

60[ 2.1993 6RA 9.3420 6C3 3,1892 FGP 255Y

DLA -6.73 RAL 330.9? RAO 6644.6 VDL 12.006 PTH ?,00 VHP 3.9R3 DPA -36.60 RAP 2??.09 [CC 1.3979

L*| T|NE ]NJ LAT INJ LONG |NJ R? A$C INJ AZMTH |NJ TIME PO C6T TIM INJ 2 LAY IMJ 2 LONG

3005.$2 -31.13 61.00 192,59 127.6g 19 ? 23 Z005.5 -14,24 72.15

2973.16 -26.05 63.30 196,59 121.91 lg $4 14 1875,2 -11.38 93.09

2690,$0 -21.45 ?1,It 199.44 117.24 20 $3 58 1690.5 -9.71 50.09

2446.33 -19.09 !4.36 |01,16 114,17 22 ? 53 1446.3 -6,71 32.77

2199,84 -$6.t| 34.62 201,74 113.07 |3 28 59 !19g.8 -5.95 12.$9

1g_0.80 -18.09 13,73 201,16 1t4.17 0 45 56 920,8 -6,71 354.14

1737.31 -21.45 .09 1gg,44 117.24 I 41 |7 73?.3 -9.71 339,01

OROIT DETERNINATION ACCURACY

ST 151.6 3R 49.6 SS 113.3

CRT ,9433 CRS ".9358 CST ".9g97

LSA /94.4 MSA 15.5 8SA 1.3

ELI 198.1 EL2 14.g ALF 16.31

NIO-COUR$E EX[CUTIOI ACCURACY

SGT 7356.6 $GR 1361.3 $63 1321.4

RRT ,9198 RRF o9335 RTF ,9235

6GB ?493.4 R23 ,0916 RI3 .9843

691 ?494.9 992 526,5 THA g.?1

$26



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT[ MAR 18 IOYt

HELIOCENTRIC CONIC

RL |41.11 LAL ,00

RP 207.[2 LAP "l,S|

RC $9.495 GL "t?.|9

PLANETOCENTRIC CONIC

C3 $9,I72 YHL $.[59

LNCH A2NYH LNCH TIN_

S0.G0 19 S0 12

90.00 21 14 24

?0,00 [3 9 19

79.01 2 17 40

Tg.O| 2 17 40

79.01 [ I? 40

110.00 4 12 39

FLIGHT T|NE |52.00 ARRIVAL OAT[ 4US IT IITI

O]ITANCE 41|.S|i

LOt. l?S.?t VL $S.R$I GAL *?._ AZL 93.11 HCA |44,4l SHA

LOP 321.E$ VP 8S.009 GAP |?.31 AZP 87.41 TAL 325.97 TAP

9P 7.1$ Z/d. |42,|4 ZAP ISI,36 EYS IST.SS ZAE IS3.49 ETE

EARTH TO lIARS

809.78 ECC .99819 INC 3, t804 Vl 89.921

1|0,4| RCA t49.02 APO [S4.SS V[ 99.492

132.?! ZAC SOG.?5 [TC 274.$0 LV| -[0.40

DLA -30.|4 RAL _3_.22 RAG 6950.4 VEL It.ill PTH ?.4? VHP S.4?t OPA -14.02 RAP SOS.OS [CC 1.$447

L-! TIME IHJ LAT |HI LONG INJ RT AlE INJ AZNTH INJ TIME PC. CST TIH INJ [ LAT INJ R LONG

ERTO.[? -15.79 ?3.8? 1R9.30 135.49 [0 34 42 t670.3 [.49 5?.49

944G12? -8.?2 10.IS 204,92 ItS,SO 91SS 10 1448,3 ?.37 42.$1

2108.[9 -.56 39.09 211.04 124.15 23 44 25 |IOG.S 13.20 19.ES

1930.00 18.49 3.05 218.$5 11?.70 2 43 |0 590.0 22.80 $40.36

SSSO,O0 12.46 3.05 218,0S II?.?O 2 49 IO 530,0 22,80 340.36

1530.00 18.46 3,05 218.85 117.70 E 43 |0 530.0 [2.90 $40.39

1155.11 -.56 317.9? 211,04 124.15 4 31 54 155.1 13,20 $08.17

DIf'F[RENY|AL C_RRECT|(_I

T0£-1.0649 TRA-2.04T?TC3 -.0993 BAU .1090

ROE -.4829 RRA -.2151 RE3 .1801 FAU .04743

FOE .9489 FRA E.6464 PC3-t.0469 RAP 4ELL

ODE :.197| ERA 2.0900 2CS .2063 PEP 499

MID-COURSE [XECUTZON ACCURACY _SIT OETERNIMATION ACCURACY

lOT 1388.2 SGR 550.8 SGS 294.0 IT 59.4 9R 22.4 88 46.0

RRT .7052 RRP -.7461 RTF -.69tt CRT .9131CR8 .?987 COT .iT4G

$98 1450,9 R23 -,1434 RE3 -,8993 LIA TT.E HSA IS,3 &Sk tit

8G1 2480.4 SO2 38S.3 THA 9.49 EL! 62.9 EL[ 9.9 ALP 19.$|

LAUN04 DATE MAR 10 tGTl FLIGHT TIME 154.00 ARRIVAL DAY[ AU; 19 19Y1

HELIOCENTRIC CCNIC

ML $46.88 LAL .OO

RP 20?.|S LAP -1,8S

RC 56.TO! ¢4. -|S,O!

PLANETOCEMTRIC CONIC

CS 37.682 VHL 6.159

LNCH AZNTH LNCH TIHE

SO.O0 19 56 14

60.00 2| 22 36

1'0.00 23 22 49

??.DO 2 4 42

??.DO 2 4 42

77.00 2 4 42

11D.OO 4 26 ?

DIFFERENTIAL CGRRECTION6

TOE-1.0929 TRA-2.0205 TC3 -.OiSO BAU .1091

ROE ".4TS1 RRA -.294l RCS .1948 FAU .04891

FOE .9992 PRA 2.9585 PC3-1.1178 BSP 4998

ODE 1,|918 BRA 2.0314 BCS .9168 POP . 489

DISTANCE 417.167 EARTH TO MARS

LOL t?8.TS Vt. $3.5S1GAL -T.A? AZL g3.ES HCA 149.TI 8HA _01.89 [CC .29120 INC 3.2793 vl 29.928

LOP 322.50 VP 84.988 GAP 18.87 AZP 87.29 TAL 326.00 TAP 111.71 RCA 143.14 APO 260.75 V2 88.443

_P ?.$9 ZAL 141.90 ZAP 190,33 [T8 157.64 ZA[ t63.70 [T[ 129,?1 ZAC 109,15 ETC 274.89 LYI -t0.91

DLA -S0.90 RAL SSI.67 RAG 8648.9 VEL |E.SIO PTH 7.43 VHP

L-I TIN[ |NJ LAT lNJ LONG INJ RT ARC INJ AZNTH INJ TIN[

2944.65 -14.55 ?_,T2 198.59 135.82 20 4O 19

E414.IS -7.36 $8.79 205.31 129.74 22 2 $1

2061.31 1.[3 36.60 2t|.77 124.13 [3 S? 6

IS68.39 19.01 6.22 218.94 118.28 2 30 SO

1568,39 IS.01 6.22 218.94 118,28 2 30 SO

1568.39 13.0/ 8.22 218.94 118.28 2 30 SO

1108.13 1.23 325.$2 211.77 124.1_ 4 44 39

MID-COURSE EXECUTION AcCuRACY

SOT 1419.4 SGR 5TI.6 $93 $12.1

RRT ,7395 RRF -,?D38 RTF -.8943

8(,8 _486.S R23 -,1570 RI3 ".$990

891 145?.2 9G2 S60.2 THA 10.19

LAUNCH DATE MAR 18 1971

NELIOCENTRIC CONIC

RL 148.88 LAL .GO

RP 207,09 LAP -1.84

RC 57,030 GL -18,87

PLANETOCENTRIC CONIC

CS 36,709 YNL 9.0SS

LNCH AZMTH LNCN TIME

50.00 20 2 49

90,00 21 $I $9

?0.00 23 $8 $1

75.12 I SS 24

7S.l[ | $3 24

?S.t[ I SS 24

110.00 4 41 S?

8.242 SPA -13,$4 RAP S05.27 ECC 1.6234

PO CST TIM INJ [ LAT INJ | LONG

_644.8 3.?? $6.80

1414.S 8.74 40.85

!091.3 14.87 16.84

568.4 23.52 343.$3

568.4 [3.52 $43.53

568.4 29.52 $49,53

108.1 14.87 3OR.SO

_8|T DETERMINATION ACCURACY

ST 60.8 8R 22.S 89 47.6

CRT .9291 CRS .8140 C|T *9729

LSA 79.1MSA 13,2 88A I.t

ELI 64.1 EL2 8,1 ALP 19.26

FL|GHT TII_ |SS.O0 ARRIVAL GATE AUG 21 |971

DISTANCE 420.579 TO MARS

LOL I?S,?S VL )S,4G? GAL -7.33 AZL 99.38 HCA 146,97 8MA 3,3946 Vl 29.926

LOP 3[S.?S VP 84.883 GAP 18.42 AZP 87.16 TAL $26.04 TAP 257.21 V2 26.453

GP 8.09 2AL 141.81ZAP IS9.29 ET8 157.S9 ZAE IS3.85 [TE t?4,98 LVI -21.4S

GLA -$1.67 RAL 39[.15 MAD 6649.5 VEL 12.5|4 PTH 7.40 YMP 8.019 OPA -13.02 RAP 309.45 ECC 1.6041

L-| TIME IHJ LAT INJ LONG INJ RT ARC |NJ AZHTH IRa TZH[ PO CST TIM |NJ 2 L&T INJ [ LONG

2918.29 -13.[6 ?1.54 198.90 136.13 [0 46 23 1618.3 3.09 35.70

238|,99 0S,92 57,20 205,$3 |29,94 22 11 18 1361,9 10.16 39,23

2008.04 S.tS 39.84 212.73 124.02 24 1| 59 1008.0 16.72 53.64

1601.90 13,57 9.06 219.09 ItS,S9 2 20 6 601.9 24.28 $46.37

|601.90 |3.57 g.OS t|9.0g !18.89 [ [0 6 SOI.S 24.20 $46.37

ISO|.gO |_.$? 9.06 Eli. DO 1|8.SS t 20 S 601.9 24.28 346.37

1094.88 S.t6 322.74 211,73 |14.02 4 59 31 54.S tl.?t $02.54

EARTH

tOO.E3 [CO .284S7 INC

313.01 RCA 143.25AP0

126.T1 ZAC 109.SS EYE

OiPPCRENTIAL C_RECTIONS

?O['l.lOOl YRA-I.1901 TCS ".OILS iAU .l|lS

ROE -.4RIO RRA -.Sill RE3 .tOll FAU .09047

rOE t,0491PRA 3,QTGS FC3"t,ISG3 _8P 43T|

GO[ 1o1994 BRA l,O||| IC] .tiTS rip S00

HIO-CO_RS[ EXECUTION ACCURACY _ql|T OE?[RHINATION ACCURACY

8GT |447.2 SIR 601.3 SG3 331,S ST SI,Y SR It.? iS 49,3

RRT ,??|S RRF ",SITS RTF "._474 CRT o9319 ¢R8 *ltSS CST ,9719

|GO tSEO,O R23 -,ITS2 At3 -.ROTS LIA 01.1 MSA 13,! ISA 1.0

SO| |4Jl.l lot 3?S.I ?HA 10.iS ELl SS.3 EL2 7.5 ALF 19.27

LAUHCM DAIE _AR IS tttt FLIGHT TIN_ tSS.O0 ARRIVAL OAYE AUG 23 1971

HELIOCEHTRIC ¢ONI¢

.RL Ill.iS LAL ,OO

RP lOS.iT LAP "|.14

RC $7.440 8L -|8,78

PLANETOCENTR|C CONIC

C3 3S.64t Vi,IL S.970

LNCH AZNTN LHCN TIME

SO.O0 tO S 44

SO.OO RI 41 31

TO.OO O [ O

?3.31 I 43 20

73.$1 | 43 20

73.31 I 43 20

110.00 S ! 2T

DIIrPERENTIAL CCRRECTIGN8

TDE-I.lO?9 TRA-I,9SS4 TC3 -,.OGSS 8AU .1148

• ROE -.464? RRA -.3182 ACS .2297 PAU .05213

FD[ 1,0979 PNA 3.1882 PCS-1.2669 8SP 4438

602 to2014 ERA L.g641 GC3 .2408 P3P $34

OISTAN¢[ 414.038 EARTH TO HARI

LOL 178.?| YL _3._|? 8AL "?,IS AZL 83,10 HCA 1AS,|3 |HA ISI.84 EC¢ .8?SIS INC 3,4STS V| IS,SIS

LOP 399.09 VP 84.?$8 GAP |$.tl AZP 8?.03 TAL 129.08 TAP t14.3| RCA |43.39 APO [53.St Vt 29.492

GP 8,$8 ZAL |41,88 ZAP I96,19 IT8 197.48 ZAE 163,10 [TE 113,?S ZAC 110.09 [TC 2YS.OS LVl -22.01

DLA "32.48 R_U. 33|.11 RAG 6649.t VEL |E.4?| PTH ?.37 VHP ?.?g? DPA -12.49 RAP 303.60 [CC 1.3866

L-! TIHE INJ LAT ]NJ LONG INJ RT ASC ]NJ AZHTH INJ TIME IN) CST TIN INJ 2 LAT INJ 2 LOHG

299|.1| -1|.$8 ?0.35 199.35 138.41 20 IE 59 |lOt.! S.43 34.39

R34?.00 -4.39 St.52 206.49 130,10 22 80 38 |34?.0 11.66 37.S0

1944.?? 3.S? 30.30 214.03 123.?4 Q 34 95 944.S 19.85 9.99

1832.14 14.14 11.69 E|9.32 119.SS 2 10 32 63[.! 25.08 349.00

16S[.14 14.|4 1t.Sg 2|S.39 1|9.59 2 10 32 632.| [5.09 S49.00

1692.14 |4.14 1|.69 21g,32 11g,$5 2 10 32 692.| 29.09 $49.00

621_.93 5.6? [97.St 214.03 123.74 6 46 6 $27g,s |e.SS 2Y6.79

N|O-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 24?0.8 3DR 834.4 $93 351.3 ST 62.8 SR 23.0 $$ Slog

RRT .?Rgg RRP -,848? RTF -.9004 CRT .94SS CR$ .84GO CST .g?09

3GB 2511.0 R2S ".1860 R13 -.g066 LSA 8S.I NSA 13.t SSA 1.0

SOl 2923.6 SO2 372.8 THA 11.87 ELI SI.S EL2 6.9 ALF 19.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE HAR |8 iS?|

HELIOCENTRIC CDNI¢

RL 146,68 LAL ,80

RP 8OS,9O LAP "t.$4

R¢ 5?,950 01. "20,?S

PLAN_TOCENTRI¢ CONIC

¢3 34,685 VHL 5,888

LNCH AZNTH LNCH Tll_

50o00 80 IT t?

60.00 8I 58 33

?O.O0 0 86 31

71.55 ! 34 II

T1.55 I $4 lI

?1.55 l $4 II

IlO.DO S 27 58

VLIGHT T_NE 180_00 ARRIVAL DATE AUG 65 SiTS

OISTANCE 487,580

LQ¢ tTGoT5 YL 38,318 GAL -T.OG AZL 95.88 HCA 149,50 GNA

LOP 386,89 VP _4.693 GAP 15.55 AZP 65,68 TAL $8G.I8 TAP

GP 9,11ZAL 140.93 ZAP liT.D1ETS 157.32 ZAE 183,84 ETE

EARTH T0 HANS

SS?,lS [CC .27851 IH¢ 1.6163 Vl 16.R86

||5°62 RCA |45.4T APO 250.55 V2 29.489

120,23 ZAC !!0.59 [TC 875.14 LVI "28.68

OLA "33,34 RAL 333o18 RAO 8648.8 VEL 18,453 PTH ?¢34 VHP ?.58T DPA "lI.8Y

L-! TINE INJ LAT |NJ LONG rNJ RT ARC :NJ AZNTH [NJ TIN_ PO CST TIN

2568.95 -10.53 89.18 199.53 136.67 81 0 ID I553.0

2309,84 "|,76 S3,73 807.38 130.82 22 31 3 t309.8

1881.4T S.T9 26,08 815,91 ;83,14 0 59 33 881.5

1880,14 14.TI t4.1g 219.64 160,28 2 I 51 660.1

1680.14 14,71 14.19 819,64 120.86 2 I 51 680,1

1680,14 14,71 14.1g 2Ig.64 180.26 2 I 51 660.1

6198,33 8.79 292.90 215,91 123.14 7 11 14 5196.3

RAP 505.T| ECC 1.5708

[NJ 8 LAT INJ 8 LONG

7.85 53,55

t5.24 35.63

8|.52 4.97

85.86 S51,51

25.88 351.51

25.86 351.51

21,$2 871.80

DIFFERENTIAL CCRRECTIONS

TDE-1.116? TRA-l.924I TC3 -,OT?4 BAU .1183

NOR ".4685 RRA -.5537 RC3 .2431 FAU °05385

FD[ 1.1558 PRA S.3046 FCS-t,3440 BSP 4497

DOE 1.8087 BRA 1,6563 6C3 ,2551F3P 569

LAUNCH DATE NAR |6 1971

HELIOCENTRIC CONIC

RL 148.86 LAL .OD

RP 206.65 LAP "|.83

RC 58.496 CoL. -81,76

FLANET_ENTR|C CONIC

C3 35.835 VHL 5.817

"LNCH AZHTH LNCH TIN_

50.00 20 25 50

60.00 22 4 59

69.80 1 25 4?

69.80 I 25 4?

69.80 I 25 47

69.80 1 85 4?

69.80 I 25 47

HID-COURSE EXECUTION ACCURACY ORDIT DETERNINATION ACCURACY

SOT 2491.9 8GR 673.8 863 372.4 ST 63.9 8R 23.3 88 52.8

RRT .8252 RRP -.87R0 RTF -.9031 CRT .9598 CR8 .8525 CRY ,9698

8GB 2581.4 R83 -.2013 R_3 -,9103 LSA 85.! HSA 13.1 88A 1.0

8G1 2554.5 8G2 571,2 THA 18.88 EL1 67.7 EL2 6,2 ALF 19.48

FLIGHT TIRE162,00 ARRIVAL DATE AUG 87 I6?l

DISTANCE 431,_33 EARTH TO MARS

LOL 1?6,T5 VL 35.241GAL -6.93 AZL 93.75 HCA I50,?6 8NA 125.78 ECC .26666 INC 3.7508 Vl 89.626

L_ 32T.SG VP 24.604 GAP t5,15 AZP 85.73 TAL 326.17 TAP 116,94 RCA 143.58 APO 247,98 V2 86,476

GP 9.72 ZAL 140.58 ZAP I55.82 ET$ 157.I2 ZAE 163,6T ETE 118.26 ZAC IIl,l? ETC 875.21LVI -23,25

DLA "34.26 RAL 333.75 RAD 6648.5 VEL IE.sg9 PTH T,Sl VHF 7.384 DPA "11.23 RAP 305.?? ECC 1.5566

L-I TINS INJ LAT INJ LONG INJ RT ARC ZNJ AZHTH INJ TIN[ PO CST TIN INJ 8 LAT INJ 8 LONG

2533.70 -9.08 67.86 200.65 136.91 2I 8 4 1533.? 9.31 52.10

2869.72 -.98 5t.82 208,35 130.89 22 48 49 1269.7 14.92 33.58

1688,56 15.30 16,60 220.06 121.03 I 53 54 686.6 26.70 353.94

1666.56 15.50 16,80 220.06 121.03 I 53 54 686.6 26.70 353.94

1686.56 15.50 16.60 220.08 121.D3 I 53 54 686.6 26.70 353.94

I088.56 I5.30 16,60 220.06 121.03 I 53 54 686.6 26.T0 353.94

1686.56 I5.30 I6.60 220,06 121.03 I 53 54 686.6 28,70 353.94

DIIrFERENTIAL CCRRECTION9

TOE-1.112? TRA-|.8736 TCS -.DIDO 6AU .1215

NDE "*4S|6 NRA -.3510 Re3 ,2830 FAU .09579

FOE 1,8151 FRA S.4215 PC3"I.4274 BSP 458?

BDE 1.2046 BRA 1.9140 0C3 .868? FSP 604

LAUNCH DAT[ NAR 18 197|

HELIOCENTRIC CONIC

RL 148.88 LAL .00

RP 208.80 LAP -1.62

RC 59.137 GL -88,37

PLAN[TOC[NTRIC CONIC

C3 33,098 VHL 5.753

LNCH AZNTH LNCH YZM£

SO,DO ZO 35 4

60.QO 22 19 11

44.06 I 18 5

88.08 I 18 E

88.06 1 18 e

48.08 I _6 5

18.06 1 18 5

MID-COURSE EXECUTION ACCURACY

8ST 8438.2 8DR 719,4 863 324.3

RRT ,3487 RRP ".2995 RTF -,9082

8GB 2590.1 R83 -._105 RI3 -,9184

SGI 2553,T 862 369.8 THA I4.08

PLIGHT TINS 164.00

DISTANCE 434.752

LOt. 176.75 VL 33.I74 GAL -6.61 AZL 93.69 HCA 152o03 8HA 194,50 EC¢ .2613!

LOP 528.85 VP 24.518 GAP 14.72 AZP 85.56 TAL 326,22 TAP 118,25 RCA 143.6?

GP 10.39 ZAL 140.06 2AP 154,58 ETS 156.87 ZAE 165,39 ETE 115,90 ZkC 111.82

OLA -35.23 RAL 334.37 RAO 6648,2 VEL 12,3?0 PTH 7,29 VHP 7.190 DPA -10.54

L-I TIHE INJ LAT INJ LONG |NJ RT ARC INJ AZHTH INJ TINS PC) CSY TIM

2503.22 -?,56 66.56 201.53 137.12 21 16 4? 1503.2

8225.90 ,94 49.72 209._4 150,29 22 56 17 1225.5

tTlI,?O 15.89 /6.95 220.59 121.86 I 46 38 71l.?

I?ll.?O Is.sg 15.95 220.59 121.06 1 46 3e 711.?

171|.?0 15.59 18,95 220.55 121.86 I 46 38 711,7

17II,70 /5,89 18.95 820.$9 121,55 ! 45 38 711,7

|?ll,?O 15.85 15.55 220.59 121.56 1 46 38 711,Y

CRDIT DETERMINATION ACCURACY

ST 84,2 8R 25.5 88 54.6

CRT .9686 CR8 .8785 C6T .9690

LSA 66.8 HSA t3.0 66A .9

ELI 68.5 EL2 5.6 ALF 19.87

ARRIVAL DATE AUG 29 19?1

EARTH TO MARS

IHC 3,8971 Vl 29.628

APO 245.32 V2 26.482

ETC 275.28 LYI -23.95

RAP 305.00 EC¢ 1.544?

IHJ 2 LAT INJ 2 LONG

10.82 50.78

18.74 31.31

27.56 356.32

27,58 356.32

27.56 356.32

27.56 586.36

27,58 358,3_

DIFP[RENTIAL CCRRECTION8

Y02"1.1848 TRA-l,4411 YC3 "*DE4| BAU .1251

ROE ".4658 RRA -,43_! RC3 ,2824 PAU,OS?SR

POE 1.2855 PRA 3,S47| PC3"t,$055 SiP 4508

ODE 1.2283 ERA 106977 IC3 .282G PIP 845

HID-COURSE EXECUTION ACCURACY

367 2522.1SGR ?74.1 5G3 417.4

RRT ,|558 RRF ",Sign RTV -,_75

age 2G_5.2 R_3 *.8318 R!3 -.Gl?G

SO! 2GI1,8 $G2 $74,| THA 15.20

LAUNCH DATE MAR 18 1971 FLIGHT TIHE 166,00

HELIOCENTRIC CONIc

RL 148,68 LAL .O0

RP 206,?5 LAP -I.58

RC 59.850 rd. -84.0_

PLAHETOCENTRIC CONIC

C5 3R,4TO VHL 5.i20

LNCH AZNTH LNCH TIME

SO,DO 20 45 14

IO.O0 82 35 4?

66.30 I 10 52

66.30 ! 10 55

86,30 1 10 52

66.30 I 10 59

66.30 I 10 55

DISTANCE 436,416

LOt. 179,75 VL _3,1IO GAL "6.69 AZL 94,05 HCA 153,50 |MA

LOP 530.10 VP 84,438 GAP 14,31 AZP 86.38 TAL 528,27 TAR

GP 11.12 ZAL 132,55 ZAP 133.25 ET5 156,57 Zk[ 182.99 ETE

OLA -SR,t6 RAL 335,04 RAD G_40,D VEL |2,345 PTH 7,87 VHP ?.004 DPA _9,79

L-I TZNE |NJ LAT INJ LONG INJ RT AS¢ )NJ AZRTH INJ TIRE PO CST TIH

24TI.18 -5,98 65.20 202,80 137,88 21 26 29 |471.2

2176.76 3.10 47,37 211,24 130,20 23 12 4 IIYi.6

1738.09 1$.48 81,28 221.84 122.?? I 39 55 736.1

1736,09 15.48 81,28 221,24 122.77 I 38 55 736.1

1755,09 IG,45 21.28 221,84 122,7T I 39 55 736.1

1738.09 16,48 21,25 221.24 122.?T 1 59 55 736.1

ITSG.Og lS.48 21.28 221.24 122.?T I 58 55 736.1

DIFVERENTIAL CCRRECTI_I6

TDE-t,15O8 TRA-I,6OR7 TC3 -,0596 BAU ,I346

RDE *.4718 RRA -.4??9 RCS .3044 PAU ,05953

PDE I*SS99 PRA S.6695 FCS-I.58TI BSP 4669

BDE 1.2435 ORA 1.66Rg BC3 ,3102 FSP 686

HID-COURSE EXECUTION ACCURACY

8GT 2533.8 8GR 830.6 863 441.8

RRT ,88D9 RRF -.9386 RTF -,9095

808 2668,8 R23 -,24?2 R13 -,g210

861 2641,0 862 3?g,g THA 16,57

ORBIT DETERHIHATION ACCURACY

ST 45.5 5R 24.5 56 56,6

CRT ,IYII CR$ ,8850 CIT ,187S

LIA 89.3 NSA 13,2 38A .8

ELI 70,2 EL2 4,5 ALF 20,0?

ARRIVAL OATE AUG 31 2871

EARTH TO HAR$

I23,30 [CC .85624 INC 4.0454 VI 28,524

||9,5? RCA 143.?? APO 242,83 V2 26,48?

113.6D ZAC 112.$5 ETC 27_.35 LVl -24.68

RAP 305,T? [CC 1,5344

INJ 2 LAT INJ 2 LONG

12.40 49,38

18,75 28.70

26,45 556.?0

28*45 358,?D

28.45 358.70

28.45 558.?0

26,d5 358.?D

ORBIT D2TERMINATION ACCURACY

8T 67,0 SR 25,3 85 58,6

CRT ,965? CR6 ,910d C6T .9663

LEA gl.6 NSA 13.3 $$A ,9

ELI 71,5 EL2 4,0 ALP 20,5Q
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUN¢_ OA?E MAR IN 16?t

NELIKEMTRIC EARLE
RL I48.4l LAL ,80

RP 208.72 LAP -1.61
R¢ 80,833 _L -IS.2?

PLANETO¢ENTRI¢ EQNI£
¢3 31.956 VHL l.$93

LNCN AZMTH LNCH TIN(

tO.DO 20 36 43

60°90 22 SS 31
64.59 l 4 28

64.30 t 4 28

84.50 1 .4 28

S4.80 t 4 26
64.50 1 4 28

FLIGHT TIN[ iU.O0 ARRIVAL DATE 8EP | IRYl

DISTANCE 442,||8 EARTH TO MARl

$3.0$0 GAL "I, S8 AZL 84,2| HCA |$4,$8 IRA 192,|8 [C¢ *2|144 INC 4,214R VI 2I,IRI

APO 240,S| V2 2R.4Rt

ETC 27S,41LVI -21.4R

L_ t?S,?J VL

LOP 331.$? VP R4.$8I GAP 13.92 AZP 88,19 TAL 326.33 TAP 120,86 NCA 146,98

GP II.8_ ZAL 138,97 ZAP 131.92 ITS 158,22 ZAE |8_.48 ETE 111.87 ZA¢ 113.13

OLA "3?.38 RAL 33S,?? MAD $647.8 VEL 12.324 PTN ?,26 VHP i.i2/ OPA -8.88 RAP 309,?0 ECC 1,929R
L-I TINE INJ LAT IMJ LONG INJ RT ASC INJ AZMTM IMJ TIN( PO C8T TIN INJ 2 LAT INJ R LONG

243?.22 -4.26 83,T? 203.90 137.43 21 37 23 1437.2 14.07 47,88

2119.67 5,60 44,83 213.29 129.98 23 31 lO 2118,? 21,02 25.58
1?19,87 IT,O? 23.61 222.03 123.75 1 33 48 ?59,9 29.3? 1,09

1759.87 17.07 23.61 222.03 123.?3 1 33 48 ?5t,g 29.3? 1.09

I73R,87 17.07 23,81 222.03 123,75 t 33 48 759,9 29.3? 1.09
t?Sg.ST 1T,07 23,61 222,03 123.?$ I 33 46 736,8 29,37 t,Dg

1?39.87 IT.O? 23,61 222,03 123,73 I 33 48 759.9 L_.37 I.O8

DIFFERENTIAL CCRM(CT[QO_I
T06-I,1665 TRA-l,?624 TC3 -.0849 BAU .1421

fiDE ".4810 RRA -,826? RE3 ,3281 FAU .06133

FOE 1.4428 FRA 3,7918 FC3"1,6666 88P 4?3|

ROE 1.201? BRA 1o8393 6C3 ,3326 F8P ?29

LAUNCH DATE MAR 18 197|

HELIOCENTMIE CONIC

NL 146o88 LAL .DO

RP 208.?0 LAP -1,60
M¢ 81.483 _. -21,59

PLANETOCENTRIC CONIC
C3 31,SDD _L 8,618

LNCH AZMTH LNCH ?IRE
SO.OQ 21 6 44

DO.DO 23 21 41

NID-r..0UR3E EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY
8GT 2340.0 $GR SrO9,O 883 463,8 8T 88,0 8R 26.4 38 60,8

RRT ,8933 RRF *.9307 RTF -.911| CRT ,9918 ERR ,9231 CAT .9332

868 2697.8 R23 -.2603 RI3 -,9246 LSA 94.0 M8A 13,4 38A .i
8G1 2661,6 862 388.7 THA 18,13 ELI 72.9 EL2 3.2 ALF 21.07

FLIGHT TIRE 170.00 ARRIVAL DATE 8EP 4 1971

OIRTANC[ 445.861 EARTH TO MAN8
L_. 1?6.?3 VL 32.983 GAL -8.4? AZL 94.40 HCA 135,83 8HA 189,14 ECC .24690 INC 4.39D8 ¥1 88.628

b_ 332,84 VP 24.287 GAP 13.$3 AZP 85.88 TAL 326.39 TAP t22.21RCA 143.95 APO 238.34 VZ 88.494

GP 12,83 ZAL 138.33 2AP 150.50 ETA 155.83 ZA2 161.84 ET[ 110.03 ZAC 114.21ETC 2?$,4? LY! -26.39

OL& -36.52 flAL 336,5? MAD 6647,S VEL 12.306 PTH 7.24 VHP 6.038 OPA -8.09 RAP _S.I? ECC ],ITS4
L-I TIN[ INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TII_ PO C8T TIN INJ 2 LAT INJ 2 LONG

2400.91 -2.44 61,23 205,48 137,33 21 49 45 1400.9 15,84 48°24
2048,5? 8,?0 41,18 218,02 129.51 23 SS 50 1048,6 23,?5 21,51

62,87 O 58 30 1763,39 17.66
62,67 O 38 30 1783.3S 17.66 '

82,67 O 58 30 1783.33 17°66
62.8? 0 38 30 1783.38 17,68

62.8? O 88 30 1783.33 17,66

DIFFERENTIAL CCRRECTION8

TDE-/,1787 TRA-I,?082 TC3 -,D3gO IAU ,ISO?
RDE -.494| RNA -,S?8R RC3 .3351 FAU ,06380

IrOEl*SIg! FRA 3°9069 FC3-1.7502 23P 4680
ROE 1,2783 6RA 1,8017 BE3 ,3372 F3P 788

LAt_4¢H DATE MAR 18 IgTt

HELIQCENTRI¢ CONIC
ML 148,88 LAL .DO

RP 208.88 LAP -1,78

RC 82.398 6L -28.01
PLANETOCENTRlC CONIC

C3 31.287 VHL 5.594

LNCM AZMTH LNCH TIMIE

SO.D0 2I 2d 38

gO.D0 D ! 28
80.78 O 33 8

8o.?l O 93 8
6O.T8 O 53 6

80.?8 O 53 8
eo.?8 O 53 6

25.94 222.98 124.81 I 28 13

23.96 222.98 124.8! ] 28 13

25.96 222,98 124.81 I 28 13
25.96 222,88 124.8] I 28 13

25.96 222,98 ]24.81 l 28 13
MID-COURSE EXECUTION ACCURACY

3GT 2527,2 8DR 991,2 SG3 490.6

RRT ,9042 RRF "*gRID RTF -,9|38
S6B 2714,8 R23 -.2679 R]3 ".R2g6

IG1 26t5.2 3;2 396.4 THA 19,69

FLIGHT TIHE t?2,00

DI3TAHE[ 449,638

LQL 176.?3 VL 32.838 GAL "$.37 AZL 84.60 kCA IS?.09 6HA |80.|? E¢C .24261
LOP 333,61VP 24.213 GAP 13.|4 AZP 15.76 TAL 328.44 TAP 123.93 RCA 144.04

SP 13,83 ZAL 13?.81ZAP 149.00 ETA 155,38 ZA[ 18|,07 ETE tOM,8? ZAC ISS.20

OLA "31,?? RAL 33?.48 HAD 6647,5 VEL t2,287 PTH 7,23 VMP 8.500 DPA "7,11

L'I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CRT TIM

2381,87 -,48 80,81 207.40 I37.57 22 3 ST 1361.?
1941.33 13.29 35,84 220,22 128,40 O 37 47 94|.4

1808.80 18.24 28,36 224,12 123.88 ! 23 l) 806,8
llOR,8O 18.24 28.36 224,12 123,98 ] 25 13 808,8

1806.80 18,24 26.36 224.12 125,98 I 23 13 808,8

1806.80 18,24 20.38 224,12 12|.91 I 23 13 806.0
1308,80 t8.24 28.36 224,12 t2S,9l I 25 I$ 808,8

?83.4 30,32 3,52

783.4 39,32 3,62
783,4 30,32 3.12

?83,4 30.32 3,52
783.4 30,32 3,32

C_BIT DETERMINATION ACCURACY

8T 88.6 8R 27,6 83 62,8

CRT ,DgD| CR6 ,9383 CIT ,9341
LSA 96.I NSA 13.3 88A ,8

EL1 73,S ELM 2,3 ALF 21,88

ARRIVAL DATE |EP 6 tS?t

EARTH TO MARS

INC 4,6036 VS It,oRe
APO 236,31 V2 16.498

ETC 275,52 LVl -2?,29

RAP 305.38 ECC t,ltSt

INJ 2 LAT INJ 2 LONG

17,75 44.44
2?,84 IS,IS

31,39 8,02 •
31,30 8.09

32.30 6.OR

31,30 8,02
31,50 I,D2

DIFFERENTIAL CCRRECTIONI

TO[-t.2037 TRA-|,SI3R TC3 ".0484 8AU .1807

ROE -,S|lO RRA -,8379 R¢3 ,3014 FAU ,083Y$

FOE 1,8342 FRA 4,0262 F¢3-1o8187 2IF 4841

8DE 1,3111 ERA 1,?819 2C3 ,5142 FRP 818

LAUNCN DATE MAR tO I9?l

MELI0¢ENTRIC CONIC

RL 148.88 LAL ,DO
RP 206,6? LAP "1,?8

MC 43,3?6 8L -RR.S4

P_AHETQ¢EMTRI¢ CONIC
¢3 31.179 VHL S,583

kNCH AZ_TH L_ICH TIME

SO,DO R1 41 3?
10,83 o 4e 18

58,83 O 48 18
18,83 O 48 18

38.83 O 48 18
S8,83 O 48 16

18,83 O 48 18

DIFFERENTIAL CCRRECTION3
TD['1,2293 ?RA-I,60?D TC3 -,041| BAU ,1724

ROE -,5412 RRA -,70Q9 RC3 ,4116 FAU ,06800
VDE 1,?49D FMA 4.1288 FCl-l.BRR! BSP 4894

ROE 1o3432 8flA 1.?332 6C3 ,4137 FRP 85?

NIO-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

86T 2330,5 8_ 1007,3 $G3 5|1,3 IT 70.1 IR 29,3 II 93,2
RRT ,|lOS RRF ",IYO8 RTF -o_,55 CRT ,99|8 C�I ,9507 CIT ,9130

868 2?4|°5 R23 °,2105 RID -°8522 LSA 19.2 NSA l_,l ISA .?

861 2729,6 882 41l.O THA 21,88 ELI 79,0 EL2 ].3 ALF 22.68

FLIGHT TIME 174,00 ARRIVAL DATE IEP I 1871

DIITANCE 45_,444 EARTH TO MAR8

LOL 178,?9 V_ 32,888 8AL "I.t7 AZL 94.83 HCA 195,58 8HA 109,21 EC¢ ,25856 INC 4,8308 Vl R8,928
LOP 333,18 VP R4,14? tAP 12,7? kip 85,51TAL 321,4i TAP 124,88 RCA 144,12 APO 234.42 V2 26,499

6P 14.94 ZAL 138.80 ZAP 147,42 ET8 134,88 Zk[ 180,18 ETE lO?,Si ZAC 1|6,5] [TC 276,$| LVI -2i,33

DLA -41.10 RAL 338.45 RAD 664?.5 ¥EL 12,292 PTH ?,23 VHP 6,3t2 DPA -8.D3 RAP 303,|2 EC¢ 1.5131

L'[ TIME INJ LAT IHJ _ON6 INJ RT A$¢ INJ AZHTH IHJ TIME PO C3T TIM INJ 2 LAT IHJ R LONG

2313,35 I,?I SR,RD 209.?? 137,33 22 20 36 1310,_ 19,80 42.40
t8_0,41 13,8D 30o$1 223,47 12T.28 l t8 43 830./ 32,30 8,61

1030.41 I8,8D 30.8! 225,4? 127,28 t 18 48 830,4 32.39 8.61
183D.41 t8,8D 30.81 223,4? 12?,25 1 t8 48 830,4 32,30 B.E1

IR30.41 |8.80 30,81 225,4? 127,25 1 ]8 48 830.4 32,30 8.61
1830,4! t8.80 30,81 223.4? 127.23 l 18 48 830,4 32.30 8.61

1530.41 16,80 30,81 223.4? 127,25 I 18 48 830.4 32,30 8,61
RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2526.4 SGR 1198,2 SG3 $41.4, 8T ?l.: SR 31.3 88 67.5
RRT .9160 RRF ",9?30 RTF -,9138 CRT .gg9" CRS ,g612 CAT .961g

8GB 2?95.3 R23 -,283? R13 -.9364 LRA ID2,U MRA 14,1 AS& .?

381 2760,6 882 439.1THA 24.]0 ELI ??.? EL2 ,? ALF 23.?2
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) ,

LAUM¢X DATE NAN 18 tITS

H[LIO¢EHTtI¢ ¢¢N!¢

mL 148.83 LAL ,DR

RP 006,68 LAP -I,?T

Re $4,414 GL -31,19

PLANtTOCENTRIC CONIC

C5 $1,013 VHL S.SOT

LNCH AZNTH LNCH TIME

SO.DO EE E 45

56.80 D 44 8

SS.RO O 44 8

56.80 O 44 8

56.80 O 44 8

56.80 O 44 S

56.80 O 44 S

FLIGHT Tlk_ I?I,DD ARRIVAL DATE 8EP tO 187I

OIITANCE 4ST,IRE EARTH TO MARS

31.840 GAL -8, I8 AZL 95.08 MCA I89,$3 3HA 1R$o42 ECC °234?3 INC S.OO4_ Vl 28ol28

Y2 |G.498

LVI -09.48

L_ t?l.YS YL

L_ 331,4! Vf 24,08! GAP I2,40 AZP 85,23 TAL 308,$5 TAP ItS.tO RCA I44,10 APO 232.85

GP 1S,18 ZAL 13S,SD ZAP 145,74 ST8 154.34 ZAE 159.09 ETE lOS.IS ZAC tiT,IS ETC 075,83

DLA -42,S3 RAL 339.58 RAD 8647,5 VEL |2.294 PIN 7,23 VHP 8.256 SPA -4,83 RAP 304,70 [CC I,St3Y

L-S TINS |NJ LAT INJ LONG |NJ RT ARC INJ AZHTH |NJ TIN[ PO C8T T:H INJ 2 LAY IHJ E LONG

828R,86 4,18 S8.74 212,T2 137,44 22 40 34 1288.3 22,11 40.DE

1854,42 19.34 33,35 227,08 128,85 $ I5 3 854.4 33.31 11.$4

1894.42 18.34 33.35 22?,08 128.65 I IS 3 834,4 33,31 11.$4

1834,42 19.34 33.35 22Y,06 128.S§ I 15 3 854,4 33.31 11,34

2854,42 18.34 33.35 227.06 128.65 I IS 3 854.4 33.31 lt.54

1854.42 19,34 33,35 227.08 108.65 1 13 3 854.4 33.31 11.34

1854,42 " t9.34 33.35 227,08 128.63 1 15 3 834,4 33,31 11.34

DIF_rEREHTIAL CCRRECTION8

TOE-1.2587 TRA-I.S4?4 TC3 -,0384 BAD ,1833

ROE -.5IT3 RRA -.TT08 RC3 °4429 FAU DO?DOG

FDE 1.8756 FRA 4.Z240 FC3-1.8431 BRP 49YD

SOS 1,3857 BRA 1,7208 8C3 ,4448 FSP 903

LAUNCH DATE NAN 18 19?|

HELIOCENTRIC CONIC

RL 148.88 LAL .00

RP 206,69 LAP -1;78

RC 65.512 84. -32.98

PLANETOCENTRIC CI_IIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIC_ ACCURACY

SGT 2811.6 SGR 1321.5 SG3 588,4 IT 72.2 8R 33.T 89 TD.t

RRT .gigs RRF -.9835 RTF -.gl4D CRT .9992 CR8 o9T04 CST .8812

SGB 2838.! R23 ",2869 RI3 -.9410 LS4 IDS.Z HIS 14.4 88A .S

SGI 2?98.8 382 484.8 TNA 28,62 £L1 79,7 EL2 :,3 ALF 2S.Ot

FLIGHT TI_I[ 178,00 ARRIVAL DATE 8EP 12 1971

DISTANCE 461,147 EARTH TO MARS

LC(. tTG.?S VL 32.795 GAL -6.09 AZL g3,3T HCA ISD.8g SNA 187.63 [CC ,23113 INC 5,3627 Vl 29.928

LOP 337.T2 VP 24.019 GAP 12.05 AZP 84.92 TAL 326.60 TAP I2T.30 RCA 144.27 APO 231,00 V2 28.49S

GP 1?.$7 ZAL 134.89 ZAP 143.96 ET3 153.74 ZAE 157.85 ETE 106.20 ZAC 118.94 ETC 275.68 LVI °30.72

C3 3/.438 VNL 5.607

LNCH AZNTH LNCH TIME

50.00 22 _8 39

54.89 O 40 45

54.69 O 40 4S

54.69 0 40 45

54.89 D 40 45

54.89 O 40 45

S4.GR 0 43 45

OLA -44.06 RAL 340.86 RAO 4647.6 VEL 12,303 PTH 7,24 VHF 6.093 OPA -3,49 RAP 304,38 ECC 1.5174

L-I TINS INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C3T TIN IHJ 2 LAT INJ 2 LONG

2210.98 7.09 54.28 216,51 137,1T 23 5 30 1211,0 24.80 37.08

1878.99 19.84 35.98 228.95 130.t9 1 52 4 0?9.9 34.34 14.22

18?8,99 19,84 35.98 228.95 130.19 | 12 4 8?9.0 34.34 14.22

1878.89 19.84 35.98 228.gs 130.1g I 12 4 8?9.D 34.34 14,22

1878,99 19.84 35.98 228.95 130.19 t 12 4 879,0 34.34 14.22

1878.99 19.84 39.98 228,85 13o.tg ! 12 4 8T9.D 34.34 14.02

1878.99 |9.84 33.98 228.95 130.18 I 12 4 8?9.0 34.34 14.20

DIFFERENTIAL COtRECTIONI

TDE-t,E920 TRA-1.4?$4 TC3 -.0332 |AU .23|2

ROE -.8239 NRA -.8414 RC3 ,4771 FAU ,072tl

FD[ 2,0192 FRA 4.2962 FC3-I,8806 DIP 5008

8DE 1.4347 ERA l.TO3S 8C3 ,4787 rRP 94!

LAUNCH DATE MAR 18 1971

HELIOCENTRIC CONIC

RL 148.88 LAL .00

tip 208,71 LAP -I,74

RC 88,667 GL -34.9!

PLAHETOCENTRIC CONIC

NID'COUR3E EXECUTION ACCURACY CilBIT DETERMINATION ACCURACY

8ST 2482,? SGR 1463.5 383 588,8 8T 73,2 8R 3R.8 88 72.?

RRT .R213 RRF *.9877 RTF -.8143 CRT °8973 CR3 .97T8 C8T .8806

3GB 2882.0 R23 -.1831 RI3 -.9463 LSA I06.4 MSA 14.? 83A .6

IS! 2839.3 $82 483,8 THA 29.52 EL1 81.8 EL2 2.4 AL_ ES. S7

FLIGNT TIE lOS,DO

DISTANCE 465.038

LOL ITR.?S VL 31.733 GAL -8.00 AZL 95.69 HCA 162.16 8HA

LOP 33R.99 VP 23,930 GAP 11,69 AZP 84.56 TAL 326.83 TAP

GP 12,$5 ZAL |33,?8 ZAP 142,0S ET$ 153.|0 ZA[ ISS,4I ETE

ARRIVAL DATE 8EP 14 1971

EAqTH TO NAN8

t88.89 ECC .22?72 INC 3,6941 vI 29.928

128,8| RCA 144.34 APO 229.45 V2 88,493

tb3,84 ZkC 120,52 ETC ITS,T3 LV| -32.1E

C3 31.884 VNL S.84T

LNCH AZNTH LNCH TIME

SO.DO 23 3 A2

50,47 0 35 14

52.4? O 38 |4

52.4? 0 35 14

52,47 0 38 14

52.47 O 35 14

32,47 0 3S 14

DLA -4S.70 RAL 342.34 RAD 6647.? VEL 12.321PTH ?,23 VH@ 5,988 OPA -l.gg RAP 305.88 ECC 1,$247

L-I TIME IHJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2134,Y? 10,88 51.01 221,70 136,61 23 39 17 1134.8 28.21 33.03

1904.49 20.29 38.74 231.18 13t.88 1 9 SO 904.5 35.37 1?.2g

|904.49 00,29 30.74 231.18 131.88 I 9 39 904,5 35.37 t?,tg

1904.49 20.SO 38.?4 231.18 131.88 | 9 39 904.5 35.3? 17,29

1804.49 20.29 38,74 231.16 131,88 I 9 59 904,5 35.37 1?,29

|904.49 20.29 38.74 23I,I8 I31.SS ! S 39 904.5 35.37 17,29

1904.49 20,29 38.74 231,|0 131,88 I g 58 g04,3 35.37 17.29

DIFFERENTIAL CCRRECTION$

TDE-I.3238 TRA-1.39|I TC3 ".DI?8 |AU .2200

ROt -,SEAS RRA -.IS?? RC3 .REST FAU .0743R

SOt 8,1811 fRA 4.3404 FC3-R°0248 RIP 4SET

SDE 1.4903 IRA I,l?SO SC3 ,DI6D FlP RT_

LAUNCH DATE MAR IS 18?1

HELIOCENTRIC C¢NIC

RL 148.ii LAL ,OO

RP 2DS.?ILAP -1.73

tic G?.8?T GL -3?,Or

PLANETO¢ENTRIC CONIC

C3 32.808 VHL S,YIO

LNCH AZMTH LNCN TIME

SO,DO D IS 54

SO,IS O 36 48

SO.IS 0 36 46

SO,IS O 3G 48

50.18 0 36 49

50.15 D 3G 49

30.15 O 36 49

DIFI_ERENTIAL CCRRECTION8

T00-1.3633 TRA-I,3336 TC3 -,038? BAU ,_393

ROE -*?727 RRA-I.0225 RC3 ,3471 FAU ,075?4

FOE 2.3613 FRA 4.3718 FC3-2.0111 BSP 5284

ROE 1.5933 DRA 1.6807 8C3 ,3480 F8P 1019

MID-COURSE EXECUTION ACCURACY

3GT 2432.4 3GR 1124.3 SG3 61D.3

RRT .9249 RRF ".RROI RTF ",_,4Q

882 2R24,9 RE3 ",|TED R13 -,9520

SGI 2RTY.S SG2 D|t,S ?HA 32.92

FL|GMT TIN[ 181.00

OIITANC[ 4880891

ORBIT DETERN1NATION ACCURACY

IT ?3,T IR 40,2 IS ?1,3

CRY *og4R CRI .ll_l (J? ,5i0!

LSA 111,8 N|A 14,9 88A ,S

ELI 83,9 2L2 3,? ALF 28,53

ARR|VAL DATE 8[P 18 1571

EARTH TO NAN8

L_. IY|,TI VL 38,T|3 IAL -|,83 A|L |G,0T HCA 183,42 8NA

L_ 343,tS YP 23.900 GAP 11,35 AZP 04,18 TAL 328,?0 TAP

GP RD.92 ZAL 132.48 ZAP 140,01 ST3 |52.42 ZA[ IS4,74 ETE

DLA -47.48 RAL 344,0? RAD 814R.O VEL 11.380 PTH ?,27 VHP S.SS? OPA -.31 RAP 303.29 _C¢ 1.$369

L-| T|NE |NJ LAY |NJ LONG INJ RT ARC ZNJ AZHTH |NJ TIME PO C8T TIM INJ 2 LAT _NJ 2 LONG

1883,11 18.E? 44,20 |3t.37 |34.?3 0 4R S? 983,2 34,51 24.08

1R31,18 20.65 41.62 233.82 133,74 1 8 0 931.2 36.3? 20.59

ts31,18 20,83 41,GZ 233,$2 133.74 1 g D 931.2 36.37 Eo.5g

1931,|8 20.68 41,62 033.82 133.74 l 9 0 931.2 36.37 20.5g

163t,18 20.85 41.82 233.82 133,74 1 g 0 931.2 36.3? 20.59

1931,18 E0,SS 41o62 233o82 133,74 ! 9 D 931,2 36.37 23.59

1931.18 20,65 41.82 233.52 133,74 l 9 0 931.2 36.37 20.59

H[O-COURSE EXECUTION ACCURACY ¢)RDIT DETERMINATION ACCURACY

$GT 2423.6 $GR 1818.8 383 629.S ST 7S,g 3R 45.0 $$ ?8.T

RRT ,9228 RRF -.g933 RTF -.9111 CRT ogg14 CR$ .9897 CST .g608

SGB 3028.3 R23 -.283? R13 -,95?3 L3A 117,3 NSA 15.3 SSA .5

SGI 2974.2 382 S?O,O THA 38.20 ELI 88.1 EL2 S.1ALr 30.53

tSR,tt [C¢ ,t2AS3 IHC 1,08Rt Vl EI,IEI

130.12 RCA 144,40 APO 228.02 ¥2 EG.486

1OR.BY ZAC 112.31ETC E?S.?9 LVl -33.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE NAt ID IITI

MELIO(ENTRI¢ CCN|C

RL 1•6.68 LAL ,DO

RP EO6.TT LAP "1,TI

RC 11.140 GL "69,34

PLANETOCENTRIC CONIC

¢S 13.674 VHL 5.806

LNCM AZMTM LNCH TIME

47,?! 0 36 44

47,71 O 66 44

47.71 0 36 44

47.71 O 66 44

47.71 O 36 44

47.71 O 36 44

47.71 0 66 44

FLItET TIRE lO4,OO ARRIYAL DAY[ 6[P 19 11Ti

DISTANCE 478,891 [ARTM TO MAR!

L_. ITÙ,?! VL 3t,IT! |AL -I.65 AZL 96.$0 NCA 114.t9 IRA 18R,|f [CC .SIlSl IRC 6.•171 vI 89.t9l

LOP $4t.SE VP 83,843 GAP It°Or AZP 03,?3 TAL 321.?5 TAP 131.43 RCA 144.46 APO 686.%T VE 86.498

GP 22.93 ZAL 131,01ZAP 167,80 [T9 ISl.TD ZAE 1S2,38 ETE lOS,IS ZAC t84.34 ETC 8?8.65 LvI -3S,43

ÙLA -49.35 RAb 341,11 RAD 1648,4 VEL 12.393 PTH T.3! VHP 1.630 OPA l,Sg RAP 302,58 [CC 1.5542

L-! T|N[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 8 LAT INJ 2 LONG

1999,46 20.69 44.6T 236.D6 135.79 1 D 23 9S9.S 3T.$2 24,1T

19_).46 80.99 44.67 256.96 135.79 | 9 23 951.5 37.32 24.17

19|9.46 R0.80 44.6? 236.96 135.79 1 9 23 959.5 37.32 24,17

1959.46 20.89 44.67 236,96 135.79 1 9 23 959,5 37,32 24,17

1939.46 20.69 •4.07 236.96 |35.79 l 9 23 959.5 67.32 24.17

1999.46 20.99 44.67 236.96 135.Tg 1 g 23 gS9.S 37.32 24.1?

lgsg,46 20.89 44,07 236.96 135.79 1 9 23 959.5 37.32 24.17

DIPFERENTIAL C_RECTION8

TDE-I.4SD1 TRA-1.2464 TC3 -.0394 BAU .2640

RDE ".8868 RRA'I,1217 R¢3 ,3831FAU .07723

FOE 2.6219F'RA 4.34•1 FC3-1.g836 DDP 5430

DOE 1.7066 BRA 1.6769 DC3 .5864 PIP 1043

LAUN04 DATE NAR |6 Ig?l

HELIOCENTRIC CCN1C

RL 148.08 LAL .DO

RP 206.61 LAP -1.70

MC 70.•55 GL -41.67

PLANETOCENTRIC CONI¢

C3 39.195 VHL 6.933

LNCH •ZNTH LNCH TIME

4t.15 0 38 24

41.15 0 36 24

45.15 0 38 2•

41.15 0 38 24

45,15 D 38 24

45.15 O 38 24

45.15 0 38 24

NID-COURS[ EXECUTION ACCURACY

$GT R375.T SGR 8029.3 SG3 642.9

RAT .92tS RRF -.9951 RTF -.9086

SGD 3124.4 123 -.2499 R13 -.9634

6G1 3063.g SG2 612.0 THA •0.13

FLIGHT TIHE 186.00

DISTANCE 476.041

LOL 176,75 VL 32,039 GAL -5.76 AZL 97.00 HCA 165.95 8NA 184.97 [CC .21869

LOP 342.79 VP 23.789 GAP 10.68 kip 63.80 TAL 326.79 TAP 138.?4 RCA 144.$2

GP 25.22 ZAL 129.42 ZAP 133.40 ET6 150.96 ZAE 150.60 ETE 105.78 ZAC 126.65

DLA -51.37 RAL _48.37 RAD _49.0 VEL 12,494 PTH 7.39 VMP 3,79E DPA 3.73

L-| TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTN INJ TIN[ PO CST TIN

1989.79 20.90 47.87 240,?1 136.04 I 11 33 989.6

1989,?9 L_D.9D 47.8? 240.71 138.04 1 11 33 989,8

1989.79 20.98 47.0? 240,71 136.04 1 11 33 989.6

1686.?9 20.98 47.6? 240.71 138.04 1 11 33 969.8

1989.79 20.98 47,87 240.71 138.04 I 11 13 109.8

1989.71 20.98 47.07 240.71 138.04 1 11 33 989.8

1969.79 20.98 47.87 240.71 138.04 1 11 33 989.8

ORBIT DETENNINATION ACCURACY

ST ?7.• 81 SO.? 68 82.0

CRT .9882 CR6 .9923 CST .9617

LSA 122.6 MIA 15.6 964 .4

ELI 92.3 EL2 6.5 ALP 36.10

ARRIVAL OAT[ 8[P 20 1971

EARTH TO MAR8

INC ?.0044 V1 29.928

APO 228.42 V2 26.460

ETC 275.92 LVl -37.39

RAP 301.74 ECC 1.6792

INJ 2 LAY INJ D LONG

38.16 26.06

38.16 20.06

38.16 28.06

38.16 26.06

38.16 20.06

38.16 26.06

38.16 28.06

DIFFERENTIAL. CCRRECTION8

TOE-I.SS?O TRA-t.1481 TC3 ,.0392 BAU .2930

ROE-1.0448 RRA-1.2284 RC3 .62|4 FAU .07818

FOE 2.8970 FRA 4.2621 FC3-1,9283 DIP 5606

DOE 1,8583 BRA t.68t9 0C3 .6287 FSP 1058

LAUNCH DATE MAN 19 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2315.3 6GR 2274.3 8G3 649.4 87 76.9 $fl 67.9 $S 95.8

RRT .9189 RRF -.9964 RTF -.9055 CRT .9854 CR6 .9949 CST .9634

SG8 3245.5 R83 -.2294 RlS -.9689 LSA 129.2 MSA 15.6 88A .4

SGI 3179.0 962 653.6 THA •4.44 ELI 97.5 EL2 8.0 ALF 66.19

FLIGHT TII_ 188.00 ARRIVAL DATE SEP 22 1971

DISTANCE 480.816 EARTH TO MARS

ML 148.88 LAL .DO

RP 208.87 LAP -1.66

RC 71.818 CA. "44.6T

PLANETOCENTRIC CONIC

¢S 37.133 YHL 8.110

LNCH AZNTH LNCH TIN[

42.4? 0 42 20

42*47 D 42 20

42.47 O 42 20

42.47 0 42 20

42.4? 0 42 20

42.4? 0 42 20

42.4? D 42 20

DIFFERDNT IAL C01RECTION6

70[*I,6249 TNA*l.0270 TC] -.0209 DAU ,3300

10E'1.2614 RRA-t.3357 RC3 .6SOS FAU ,OT|9|

F02 S.2101 FRA 4.093T WCS-t,SSO2 BSP 3712

DD2 2.0670 IRA 1.6046 D¢3 ,1611 P3P 1046

LOL 176,73 VL 32.406 GAL -3.72 AZL 97.68 HCA 167.21 8NA 184.41 [CO .21603 INC ?.6004 Vt 26.926

LOP 644.06 VP 23.736 GAP 10.31 kip 82.58 TAL 326.83 TAP 134.04 RCA 144.S? APO 224.25 V2 26.474

6P 27.83 ZAL 18T.Sg ZAP 182.T6 ET8 150.22 ZAE 146.04 ETE rOD.D3 ZAC 129.29 ETC 276.01L¥I "39.19

DLA -56.52 NAL 351.59 RAO 6649.7 V[L 12,539 PTH 7,41 VMP 5.710 DPA 6.21 RAP 300.76 (CC 1.6144

L-1 TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2022.80 20.84 tl.25 245.22 140.49 ! 16 3 1022.8 38.84 62.31

2022.80 20.84 $t.IS 245.22 140.49 1 18 3 1022.6 36.04 62.31

2022.80 20.64 51.25 245.22 140.49 1 36 3 1022.6 38.84 32.31

2022.80 20.84 |I.2S 245.22 140.49 ! 16 3 1022.8 38.84 62.31

2022.80 20.14 51.25 245.22 140.49 I 16 3 1022.8 38.84 32.31

2022.80 20.84 51.23 245.22 140.49 t IS 3 |022.8 38.04 38.31

2022.80 20.64 51.25 _4S.22 140.48 1 16 _ 1022.9 56.14 62.61

MID-COURSE EXECUTION ACCURACY ORBIT O[TEIMIEATION ACCURACY

SGT 2223.8 $GR 2547.0 $53 S4S.t 6T eo.o SR 6?.1 IS 81.1

RAT .9154 RflF ",1973 RTF -._IZ CAT .9833 CRI .1917 CIT .1114

$G_ 3381.3 123 ".2047 AS3 ",|765 LSA 134.S NSA IS.8 33A .3

8_! _310.4 $G2 $83,8 THA 49._3 ELI lO_.g E_2 9.4 ALF 31.90

LAUNCH DATE MAR 18 1971 FLI6NT TIN_ ttt. O0 ARRIVAL OAT[ OCT Re 1071

MELICKENTRI¢ CONIC

EL 146.60 LAL .DO

RP 206.04 LAP "1,R9

8C 100,696 Cd. •$.88

PLANETO¢ENTRIC CONIC

CS 38.063 VHL 6.I08

LNCH A2NTH LNCH TIME

SO.DO 13 •6 II

_,DO 13 06 11

99,0R 11 81Sl

06.08 11 St 51

69,02 11 61 St

86.02 11 51 $1

66.02 11 51 31

DIIrlrERENTIAL C¢:RRECTION8

TOE .8954 TRA .0816

ROE 2.7988 RRA 3,9220

FOE 4.1281 F'RA 5.9634

8DE 2.9361 8RA 3.9229

LOL ITi.TI VL

LOP S,4t VP 83.013 GAP 1.?S AZP 98,31TAL 3_1.T$ TAP 154,48 RCA $44,70

_,P "43.30 ZAL It•,30 ZAP tO|,S6 (TO 101,03 ZAE SITÙDO ETE 220.33 ZAC 57,12

OLA 34.09 RAL 311.96 RAO 6630.0 VEL 18.367 PTH ?.44 VNP 1.4_0 DPA -67,11 RAP 312,33

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

4034.24 -42.20 177,83 216.62 6t.60 14 33 30 3034.2 -47.57

4093.86 -_t,Dg IT6,30 210.40 83.66 14 34 24 3093,3 -99.46

43T3,63 -$4.42 ISS.S9 200,02 18,11 13 • 45 3379,6 -26.23

43?3.83 -14.42 ISD,sg EO0.02 58.11 13 4 41 33?3,6 -26,23

43?3,83 -14,42 188.39 8D0,08 58,11 13 4 45 3373.8 -26,23

43?3,83 -14,42 168.39 800,02 t6,11 13 4 41 33?3.8 -26,23

43T3.63 -14.42 166.39 800.02 $8.11 13 4 43 3973.6 -26.2S

NID-CO_RSE EXECUTION ACCURACY

T¢3 -.S763 IAU .6400 $GT 1098.6 8GR 6318.2 6G3 696.0

RC3-1.1171FAU .085?4 RRT .60?S RRF .g99! RTF .6212

FCS-I.DSD6 BSP 9162 8GB 5430.? 123 ,0033 RI3 .g993

DC3 1.2660 F6P 120T 661 $361,2 662 966,2 THA 62,64

O|ITANc[ IlO,TSl EARTH YO MAR1

3t,ttt GAL "1.36 AZL 11,11 ECA li3,?! iRA $TI,II ECC ,19303 INC 1.4501 Vl 21.121

APO 211,92 V2 26,22!

E?C 2T8.16 LYE 31,91

ECC !.6216

INJ 2 LONG

146,70

146,17

161.07

166.07

166.D?

116.D?

18_,DY

ORBIT DETERMINATION ACCURACY

67 4|.6 SR 146.0 88 10|.4

CRT ,gDso CRS -.9999 C$T -.9006

IDA 181.? MDA |?.5 $$A .2

EL1 150.8 EL2 17.1 ALF TS.S4
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR IS 18T1 FLIGHT TIME 114,00 ARRIVAL DATE OCT 88 18TI

HELIOCENTRIC CCNIC DIITANC[ SIA,R4I EARTH TO MAR1

RL t4S,ll kAL ,00 _¢_ l?G,?l VL _!.803 GAL "3,3Q AZL it.?S NCA 18t.99 |NA 179,18 [CC ,18280 INC ?.8488 VI R8.814

RP 101,t4 LAP "1,28 LOis S,ll VP II,l?l GAP 5.31 AlP 8?,14 TAL 323,G0 TAP |35.38 RCA 144.38 APO 113.?0 Vl ll, ltl

RC 108.893 GL 45,33 GP "42,40 ZAk 18?,83 lap |01.De IT8 18Q,01ZAE Ill,IS ET[ 115.H ZA¢ 60.83 (TC lYI.Sl LVI ll.4S
PLAN[TO¢ENTRI¢ ¢0/41C

C3 3R,380 VHL 5,?03 DLA $0,14 RAL 313.9T RAO it48,D VEt 12,34T PTH ?,IT VHP 5.013 DPA "84,33 RAP 809.0i [CC I,SiSE

LNCN AZNTH LNCH TIN( L-I TIH[ INJ LAT |NJ LONG INJ RT A$C INJ AZMTN INJ TIME PO C8T TIN INJ8 LAT INJ 8 LONG

SO,OD 14 tE 44 38R3,14 -45.89 |84,40 t|t,80 74,9? 13 87 l? 28R3,| "4R.48 |28.30

SO.DO 14 1? 49 3896.ES -3G.?? tEl.DR 2OD.3O 72.18 iS 89 43 989R.3 -4Q.2S 13t,Sl
?D.OO t4 ? 40 3918.93 -97.A6 1SO.G2 104,42 G8,83 15 13 S _ES,2 -33.38 t31.S3

?D,13 13 8 l 4123.70 -13,R3 181,03 18?,98 Dl,Ol 14 13 31 319387 -23,84 143,87

79.13 13 S I 4123,70 -13,93 169.03 187.g8 83.01 14 13 51 3123,T -23,86 143,87
?G.t$ 13 3 8 4123.?D -18,83 169.03 t97.88 33.81 14 13 31 3193,? -23,86 145.87

110.00 19 ? e 2973.88 -R?,4G 89.54 204,42 68.85 II 36 39 1973,1 -33,59 88,53

DII_ERE_TIAL CCNRECTIOt_ NIl-COURSE EXECUTION ACCURACY CRBIT D2TERMINATION ACCUNACY
TO[ .8893 TRA ,RE3R TC3 -,?138 IAU ,5Gl? 8GT GEOg.? 8DR 5181.5 883 138,? 8T 43,D GR ti?,D 88 IO8,R

ROE E,4888 RRA 3,SOTY RC8-1,8804 FAU ,OiSO: RRT ,R935 RRF ,igil RTF ,7033 CRT ,8219 CRS -,9991 CIT -,8148

FOE 4,3878 FRA ?.OOgi F¢3-2,SSSR IGP 8870 8GD 5842,9 R23 .0136 R13 ,9891 _8A lTD.6 NSA tS,S 8SA .3
I_ £,8353 IRA 3.4944 8C3 1,3794 FIP 1454 88| 5171.9 888 839.7 THA 80.39 _LI 142,7 EL2 18,0 ALF 73,48

I.AUNC..H DATE NAR 18 1971 FLIGHT TIME E26.DD ARRIVAL OAT[ OCT 30 1971

HELIOCENTRIC CONIC DISTANCE 559,895 EARTH TO MARS

RL 148,88 kAk .00 L_L |76.?5 VL 32.E?G GAL -5.37 AZL 83.69 MCA
RP 909,44 LAP "|,ll LOP 7.88 VP 92,840 GAP 5,98 AEP 96,18 T/d.
RC 104.913 CA. 41.15 GP -IG.?8 2AL 130,75 ZAP 581.03 ET8 188.92 SAE

I_.AN[TOCENTRIC CONIC
C3 98.787 VHL e,381
LNCH AZNTH LNCH TIME

SO.GO 14 49 44

IO,OD 14 54 41

70,00 15 3 18
IO.OD 13 E2 93

80.00 14 13 ST
|DD,OD 10 5 13

IIO,OD lO 2 45

lgI,21 IRA 179,08 ECC ,1gigs
325,4? TAP 15R.69 RCA 144,65
130.16 2TE 222.0? 2AC 82,67

DLA 8S.OG RAL 314.57 RAO 1649.5 VEL 12,199 PTM ?,15 VHP 4.?86 DPA -62.18
L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIME PO CRT TIN
3?DO.E4 -47.E$ IRE.iS 206.61 R3,S5 15 59 E4 2780.2

374?.04 "3R,23 150.18 205,09 7R.91 15 57 8 R?4?.O

3721.69 -3t,R5 148.18 203,08 76.43 16 5 90 8791.6
361t,73 -23,1? 139,87 201.09 73.39 18 93 95 9661.?

3488.68 -99,10 185.91 2DO,OR 71,89 17 14 G 2408.?
3136,_ -25,17 101,03 281.09 73.38 18 5? 31 9136.9

R798.44 -31,E5 75,10 203.08 76.43 20 48 53 1768.4

INC t.3oet Vl 89.990

APO 913,51 V9 tl.l?4
ETC 271.77 LVI t7,97

RAP 386.90 ECC 1.4739
INJ 2 LAT INJ 9 LONG

-44,21 t18.34

-3G,08 118.09
-34,05 117,?1

-RG,SS 113,14
-Z?.S8 tOO.t9

-2S,SS 74,51

"34,03 43.63

DIf_rERENTIAL C_RECTION8 NIl-COURSE EXECUTION ACCURACY
?DE .I3$Y TRA ,3771 7C3 ",8547 lAD ,5748 lET I334,8 $GR 4884,0 383 iGS,2

RDE 2,1125 RNA 3.4793 RC3-1,2241 FAU .1ORS? RRT ,?lie RRF .9991 RTF ,?731
FOE 4.57@4 lIRA 7,9841 FC3-3,1737 DIP 8340 $86 5DIG.4 R23 .8848 Rl3 ,898R

aDD 9,2711 ERA i,4998 IC3 1.4938 FGP tEVI 881 499G.3 882 831.? THA ??.84

LAUNCH DATE MAR 18 18TI FLIGHT TI_ E80.OD

HEL|OCENTRIC CONIC

RL 148.88 LAL ,DO
RP 8Ol.ll LAP "l.ll

RC IOS,GS8 14. 3?,40
PLANETOCENTRIC CONIC

C3 88,880 VML |,118
LNCH AINTM LNCN TINS

SO.Q0 1S II 50
lO,00 13 23 33

70.09 ' 15 49 90
8O.DO Is 18 II

80,DO IV IS 14

IO0,O0 II 38 93
tlO.OD tO 41 4?

DIITANC[ 5S$.ti3
LOL IYI,?8 VL 3|,2_ I_tL 08,38 AZL 84.48 MCA 192,44 IRA

LOP i,ti VP tt,RO3 GAP 5.0| AEP 53,49 TAL 325.33 TAP
GP "i?,4I ZAL 1_i,30 ZAP lt,85 ET8 188,i2 SAD t3D,61 IT[

CA|IT DETERMINATION ACCURACY

IT 43,0 RR _23,? 81 lll. D

CRT ,9383 CR3 -,9897 CIT ",9288
kSA 177,T NSA 15,? 83A .3

ELl 135.5 EL1 14,? AkF ?l,SS

ARRIVAL DATE NOV I 1171

EARTH TO MARl

l?S.ii _CC o1_909 IRe 8°8598 Vl 91.891
137,77 RCA 144.88 APO 811,18 VR 98,150
2iS,GO SAC iS,O? ETC 9TI.94 LV1 89,35

DLA tE,48 RAL 313.?G RAO ie45.i VEL 12,090 PTh ?.O? VMP 4.4?00PA -SO.D?

L-! TIRE INJ LAT INJ LONG |NJ RT AlC INJ ASNTH INJ TIME PO CIT TIM
183T,98 -4T,58 145,18 901,87 81,t3 18 12 48 2858.0

Ge2l,tl -40.18 liD.it 801.80 8R.88 IS 23 59 2618,e

1871,42 011o48 134.e? • 2DO,R| 82,88 ie 41 52 2571.4
1414.13 -El.IS 183,88 _ lOO.Ol lO,Ol IT 14 17 2464,1

|2|I.?| -18.1l 110.00 |98,S6 ?4.85 18 15 39 |IS4,?
ER3I,IO -E8.88 i?,80 EOD,Ol 80.01 II 48 91 1938,4

2818°24 -li,4i I3,TI |00.92 ll_ee 21ES IS tltOlS

RAP 303.87 [CC 1.431R

INJ ! LAT INJ I LONG
"41,51 liD,O|

-3T.IE 109.42
-31,84 108.14

-Re. SO 98.41

-ER.EZ 83,18
-18,60 58.45

"3_,84 3i.O1

DIFFERENTIAL CCRRECTIONI
TOE ,lilt TRA ,1AIR TC3 -.lilO lAD ,liTl

ROE t.ll81 RRA |.lTil 1¢3-t,|414 FAU °ltGTt
flOE 4°?187 FRA 1,8?ll FC3-3°?IT3 lip 0208

IOE l,OIII IRA I,)iAt 6¢3 1lille ElF tell

LAUNC_ |AT| NA! 1l IITI

NELIOCENTRIC ¢¢mtC
RL 118,88 LAb .DO

RP ROD.ST LAP "t,ti

Re IOI,DR8 _L 34o84
PLAN[TOCENTRI¢ CONIC

¢3 R4,340 VHL 4*834

LNCN AZNTN LNCN T|NE
30.00 15 38 R?

GO,O0 16 4? 84

?0.00 13 IR |0
$O.OD IG 53 11

., 90,00 ID 4 3?
IO0,OD tS 38 3

118,DD 91 19 I?

MID-COUR|[ 2XECUTIQM ACCURACY
lET 1|10,4 IM 48Tl,| eel 108Y,I

RRT .t218 RRF .$181 RTF ,_LSl
ll| 4RI8,4 R2) ,0)88 RI3 ,15d)

IGt 4141ol 1_2 143,0 THA ?4,48

FLIGHT TI/,R 8)0.00

D|RTAN¢| |Q?,421

Led. I?e. TI Yk I1,111 DAL -|.41 A2L 81,0T MCA t83.88 IHA
LOP 18.$t VF I1.11? GAP 4.11 ASP t4,Tl TAL 32|.17 TAP

eR -31.1R 2AL 131o18 RAP N.4? 2T$ 104,94 ZAE 130,74 ETE

D_A IR.R? RAL 111.84 RAD E844.? V[L 12,013 PTH ?,00 YHP 4.284 OPA -58.13

L*I TIRE INJ LAT INJ LONG [NJ RT ASC INJ A2MTM [NJ TIM( PO C|T TIM
35?1.8R -4T.11 134.61 liT,18 G?,58 18 28 59 2571,T

s$E@.e$ -40.|4 131,R3 898.72 R2.43 18 4S 1 9526*8

3451,55 "34.12 125.57 188.?? 88.34 IV 10 29 9451.S
3318.80 "2R.94 115,22 1R8,48 85.45 1V 30 30 2318.8

$084,?0 "E?,?5 98.5? |88,38 84.33 18 56 11 2084.?
I?G3,t? "28,54 ?G.58 IRS.4R R3.45 2D 24 3? 1783o3

|498,17 "34,12 14.4R 188,?? 88,34 91 33 55 1498.4
D_WFEREN?IAL COIR[CTIOt_

TDE .8413 TRA ,?t3t TC3-1.1401 lAD ,|4|4

RDE 1,7033 RRA 3.100R R¢3-l,R433 FAU ,18123

FDt 4,1811 FRA IoDED| F¢3-4.3181 18P 8044

ID[ l,tDtD ILqA 3,1819 1¢3 I,R884 FiP 808?

OIIl? O[TERMINAT|ON ACCURACY

iT i?,i IR |llol II Itlo7

CRT ,l|ll Cel -.ee84 CIT -,1411
LSA 17803 NGA 14,1 llA ,4

ELI 119.8 ELI 11.4 ALF I|ot4

ARRIVAL OAT[ NOV 3 1171

EARTH TO NARI

|TI,tl |C¢ ,IRIIIIMC 4.R31R Vl IS,Ill
158,83 RCA 144,5R APO 213,24 VR 88,114

813.3Y ZAC t?,94 ETC E?lo3] LV| 13,48

MZO-COURS[ [X[CUTr_ ACCURACY

RGT IT28.2 8DR 44?0,2 883 1183.9
RRT ,882E RRF ,8988 RTF ,8666

8GB 4792,R R23 ,OARg R13 ,RR?R
3G1 4?88.D $82 829,4 THA ?0,94

RAP 381,31 [CC t.4008
INJ 2 LAT INJ E LONG

-38.78 103.$7

-34.47 Iot.eo

-31.93 97.82
"9R.43 87.85

-27.32 ?l.s7
-28.43 48.18

-31,E3 9Q,14

QRIIT DET£RN[NATI_ A¢CUmACY

IT 30,1 GR 114.4 81 tt3,t

CRT ,98tl CRI "oiRll ClT ",8541
_SA 1?1,0 MSA 14,0 38A .4

ELI 194.3 ELE 19.0 ALF 63.39

13Z



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DAYE MAR 28 ll?l

HELIO(EMTRIC CONIC

RL 14l.tl LAL .DO

RP elO.$O LAP -1.|3

RC Ill.tEl SL 3I.OR

PLANETOCENTRIC CONIC

C3 22.983 VNL 4.Tg4

LNCH AZNTH LNCH TIME

SO.DO lS A8 21

6O.00 16 ? 16

'1'0.00 18 3Y 58

80.00 17 26 43

90,QO 18 3? 53

lO0.O0 20 I 35

110.00 21 3? 22

FL|IHT T|R[ Eli,DO AmRIVAL DATE MOV S IiYl

OlITANC[ 5?t.SlO

LQL 1?6.75 VL 38.|11SAL -S.43 AZL 8S.$9 MCA |94.89 8MA

LO_ II.19 VP 88.$32 GAP 4.60 AZP 04.86 TAL 384.19 TAP

GP -13.St Z/d. 1ST,4? ZAP 96.94 [T8 |83.48 ZA[ 130.5| EYE

EARTH YO 84R8

l?8,lJ [CC .lilT? INC 4.4|24 Vt tleOZI

199.08 RCA 144.SS APO 813.14 vz 2e.oe4

Z12.46 ZAC 69.28 [TC ZTI.OI Lvl tZ.tT

DLA 18.41 RAL 317.83 RAD tS44.1 V[L 11.957 PTH 6.gl VHP A.136 DPA -56.42 RAP 89t.28 ECC t.3702

L-I TIME INJ LAT INJ LONG |NJ NT AIC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT |NJ 2 LONG

3467.9T -46.22 12T.93 164,T1 102.63 IS 44 46 2498.0 "36.12 98.51

3442°58 "39.?S 124.50 196,E? 97,24 IT 4 39 2442,6 -32,59 95092

3362.38 -34,04 11T.83 lOS,go 92.91 1T 33 48 2352.3 -29.31 88.13

3202.55 -29.86 106.60 197.03 89.97 18 16 8 2202.5 -2t.83 79,58

2919°62 -26,26 89.46 lOT,OR 66.88 19 ZT 23 1969.1 -25.8T 82.It

267?,02 -29.86 6T.97 19?,D3 89,9T 20 53 12 1677.0 -26.83 40,9$

2399.14 -34.04 46.75 196.90 92,91 82 l? 21 139g.1 -29.31 19.05

DIFFERENTIAL CQRRECTION8

TOE .8581 TRA .88?9 TC3-1.2827 BAU .$469

NO[ 1.5612 RRA 2.9354 RC3"1.2338 FAD .12775

FOE 4.92S8 FRAID.3620 FCl-4,1128 DSP ?853

DOE 1.7815 BRA 3.0667 DE3 1,7798 FSP 2261

MID-COURSE EXECUTIQN ACCURACY ORBIT DETERMINATION ACCUNACY

IGT 1948,3 $GR 42?Z.7 863 1289. t ST 53,9 SR 105.2 Sl 125.9

RRT .8916 RRF .9985 RTF ,895! CRT ,978| CR8 -.998T CIT -.9640

IGD 4695.1 823 .0632 Rl3 ,9966 LSA 174.! M8A 13.3 tSA .S

IGI 4623,9 SG2 814.6 THA 67.15 EL1 120.5 EL2 10.5 4LF 63.85

LAUNCH DATE MAR 18 1971 FLIGHT TINE 234.00 ARRIVAL DATE NOV ? 1971

HELIOCENTRIC CONIC

"RL 148.88 LAL .00

tip 210.33 LAP -1.10

RC 113,239 Gt. 28.32

PLANETOCENTRI¢ CONIC

C3 21.981 VHL r4,881

LNCH AZNTH LNCH TIME

30.00 16 O 27

80.00 |6 24 34

TO.DO 16 59 13

80.00 17 51 3

90.00 19 3 8

100.00 20 33 Sl

110.00 El 58 39

DISTANCE 575.763

LO(. I?6.?S VL 32.257 GAL -5.46 AZL 86,03 HCA 196.11 8HA

LOP 12.68 VP 22,Tg6 GAP 4,36 kZP 93,62 TAt. 324o81 TAP

GP -31.53 ZAL 139.17 ZAP 95.29 [T8 182.14 ZAI_ 130,03 ETE

EARTH TO MARS

170.71t ECC .19177 INC 3.9710 VI 29.928

160,92 RCA t44.SD kl_sO 213.06 V2 88.071

ZOO.SO ZAC 71.03 ETC 870.83 LYI 20.84

DLA 13.85 RAL 318.74 RAD 6643.7 VEL I|.615 PTH 6.92 VHP 4.016 DPA -54,83 RAP 297.34 [C¢ 1.3818

L-| TIME INJ LAT INJ LONG INJ RT A8¢ |NJ AZMTH INJ TIME PO ¢8T TIM INJ E LAY INJ 2 LONG

3434.54 -45.|0 IZE.ZZ 192,24 107.10 16 S? 42 8434,5 -33.86 04,44

33?0.38 -38.96 118.53 194,33 101.23 IT ZD 44 2370,4 -30,39 81.08

3268.39 -33.56 t11.33 195,39 g6,T3 17 53 41 8268.4 -E?,37 84.38

3105.98 -29.65 99.43 t95,81 93,73 16 42 49 ZID6.O "25,1I ?2,83

8846.84 -80.17 81.95 195.99 92.64 19 52 56 !616,8 -24.29 33,62

2380.41 °29.6S 60.80 195.81 83,73 21 18 SS 1580.5 -83.11 34,30

2315.EI "33.56 40.25 195,39 96.73 22 3? 14 1315,E "87.37 15,29

DIFFERENTI4L CORRECTIONS MID-CCUR3[ EXECUTION AcCuRACY CIIDIT DETERMINATION ACCUItACY

TOE .88|2 TRA 1.0657 TC3-1.422? |AU .$49| 6GT 2176.8 $_R 407D.2 3G3 1378.0 3T S?.5 3R IDI.S 31 127.9

RDE 1.4408 RRA 8.7798 RCI-t.ZISO VAU .I3373 RRT ,9138 RRF .9933 RTF .9138 CRT ,9637 CRI -,9982 CIT -.3714

FOE 4.9838 FRAtD.8394 FC3-5.2880 BSP 7870 8GB 46|3.T RE3 .OT68 RI3 .9954 LSA tTl,2 Hlk IZ,8 3lk .8

BDE !.6889 BRA 2,9??1 Be3 1,0709 FIR 2407 86| 4|S4.9 8DE ?94.4 THA 33.14 ILl 117,2 [LE I,D ALF 80.81

FLIGHT TIH[233.OO

DISTANCE 579.939

LCL 1?8.?$ VL 3_.83S GAL -3.49 AZL 86.41HCA 19?.33 SMA

LOP 14.04 VP 22.?60 GAP 4,I6 AZP 93,43 TAL 324,6| TAP

GP °29.90 ZAL 140.83 ZAP 93.S5 [T3 180,92 ZA[ Izg.lI [TE

DLA 11,56 RAL 319.59 HAD 6643.4 VEL 11.884 PTH . 6.90 VNP 3.820 DPA -53.37

L-i TIME 1Ha LAT 1MJ LONG |HJ RT A3C lNJ AZMTH INJ TIME PO {3T TIN

33YO.SS -43.09 117.48 190.38 110.59 17 I t 2379,5

3SOT.iT "38.02 .113.30 192,84 104.3Z tT 34 St 23D$.9

3191.38 *38.85 105.83 194,21 99.91 18 1_ Sl ZI96.4

3023.99 "29,13 93,40 194.$3 93.08 tg 3 4 Z024.0

Z?lO.IO "87.?3 ?5.tS SOS.DE iS.Y6 ZO 14 34 1780,I

1496.43 -29.13 54.73 194,85 96.36 21 37 11 1498,S

ZZ43.10 "SZ.IS 34.75 194.81 99,91 ZZ 54 28 1243.2

LAUNCH DATE MAR 18 1971

I,RLIOCENTRIC CONIC

RL 148.88 LAL .DO

RP 21D.ST LAP -l.O7

RC 115.310 GL 23.87

PLANETOCENTR|C CONIC

C3 Zl.238 VNL 4,808

LNCH AZMTH LNCM TIME

30.00 tl 18 SO

IO.O0 18 39 43

TO.DO 17 17 39

tO.00 18 11 40

90.00 19 28 14

tOO.OR tO 63 38

t10.80 El IT $

ARRIVAL DATE NOV 9 19TI

EARTH TO MARl

1?6.73 [CO .19184 INC 3.5913 Vl 29,928

131.94 RCA 144.45 APO ZIS.04 V2 Z1,044

ZOI,?Z ZAC 72.60 ETC 2?O,IZ LVI 19.68

RAP 295.54 ECC 1.349|

INJ 2 LAT )NJ | LONG

-31.42 91,12

-85.34 tY.0S

-2S,SO 79.11

"23.40 IT.44

-22.59 49.81

-21,40 26.61

-El,SO 0.53

OlFFZR[NTIAL CORRECTION8

TOE .9109 YR4 1,8473 YCS-l.Sill IAU .5|TO

fiDE 1.331? RRA Z.1304

FOE S.011T FRAIt,4?8O

IDZ loltTI IRA t.9IIt

LAUNCM DATE MAR tl IITI

HELIOCENTRIC CONIC

RL 14l,II LAL ,OO

RP 210,82 LAP -1.04

R¢ 117.543 GL 23.3?

PLANZT_ENTRIC CONIC

C_ 20.891VHt. 4.549

LNCM AZNTN LNCH TIME

SQoOO 28 83 54

6O.OO 18 33 I1

TO.D0 17 33 32

lO.DD 18 31 32

80.OO 19 43 1?

SOD.DO 21 14 24

110.00 32 33 19

HID-COURSE EXECUTION ACCURACY OROIT O[TERNINATION ACCURACY

SGT 24|7,6 3r_1 $087.9 563 1442.0 ST 61.4 8R g?,O 58 128.9

RCI"I,IR4$ FAU ,|3973 RRT .9903 RRF .9979 RTF ,_#ZS CRY .9593 CRI -.9978 (IT -.9?TD

FCI-S.6R|I lip 762) $GB 4178,2 R23 ,08IS R13 .9940 LSA 172.2 MSA 12.1 $9A .7

|C3 I.t$t? FIP 2914 86! 4514.1 3GZ ?13,? TMA 88.96 ELI 114.6 EL2 7.9 ALF ST.?8

FLIGHT TIME 231,00

O|STAN¢[ S84.111

LOL IT3.?3 VL 38.83_ 8AL "5.5| AZL 36.?4 HCA 191.|4 |NA

LOP IS.26 VP ZE.?ZS lAP 3,24 AZP 13,89 TAL 384,40 TAP

GP -ZI.4D ZAL 141,91 2AP 81.?t ET3 I?g.81ZAE 128,39 ETE

OZ.& 9,43 RAL 3E0,38 RAD $843.1VEL 1t,682 PTM 1.88 VHP 3.143 DPA -SZ.93

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIN[ PO CIT TIN

3331o88 "42.37 113.$3 Ell.go 113.44 1T 19 23 2331.6

3863.61 -3?.00 109.24 191,73 107,25 17 4? 23 EZ53.T

3133.91 -32,08 101.15 193.34 1D2.5t 18 21 3 2134.0

8963,34 "28,45 t8,26 |94.14 99.48 19 20 45 1953,3

E?DS,IZ -Z?*1| ?0,29 lg4,38 98.38 20 33 23 1TOS.6

242?,81 "28.41 49.63 194*|4 gg.48 21 54 $1 t42T.8

2180.77 -32,02 30,0T 193,34 102.56 23 g 39 1180.8

OIFFERENTIAL CCRRECTIC_I&

TD[ .942Y TRA 1.4290 TC3"1.6304 BAU .3682

RO_ 1.2552 MRA 2,4913 RC3-|,1342 FAU ,14368

PDE 5.DSIIFRA!l,9387 FC3-6,DD88 BSP 7485

8DE 1.$898 8RA 2,8?89 8C3 2,0A69 FIP 2633

ARRIVAL DAYE MO¥ 11 19Y!

ZARTH TO MA_8

ITI,?| [CC ,!1199 INC 3.260? Vt Zg,92A

112,91 RCA 144.40 APO 213.02 VZ El. ORS

804,14 ZAC 74,20 ETC 2?0,48 LVI 15.80

MID-COURIE EXECUTION ACCURACY

SGT 2665.6 IGR 3TID,$ $63 1503.S

RRT ,9414 RRF ,99?5 RTF .SASg

368 4668.g R23 ,1003 RI3 .9g26

3G1 46D8.3 SG2 ?49.3 THA 34.64

RAP 293ols EC¢ 1olAD_

INJ 2 LAT INJ Z LONG

-29.36 16.38

-21.41 83.?0

-El.IS TS.62

-81.75 12.81

-Z0.99 44,24

-Z|,?S 24.21

-ZI.TS 4,94

ORDIT OETERN|NATION ACCURACY

ST 15.4 IR 92.4 18 130.1

CRT .9936 CR$ -.998g CST -.9817

LSA 172.1MSA 11.6 SSA .?

EL1 113.1 EL2 G,1ALF 54.?6
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ MAR ti ltTt VLIGNT TIN[ 240.00

_EUOCEMTRIC ¢QN|C D|$TANCE Sal.EG2

RL 148,81 LAL ,DO LOL 179.75 VL $8,251 6AL -S,SI AZL 97,06 HCA 19i,?i

8P 211.07 LAP -1,00 LOP 16.48 VP EE.899 GAP 3,73 AZ9 98,80 TAL 324,19

SC 119.734 GL 21,67

PLANETOCENTRIC CO_IC

C3 20.294 VHL 4.905

LNCM AZMTH LNCH YIME

50,00 16 33 $3

60,00 17 S 19

?0.00 I? 46 _0

60,00 16 48 13

90.00 20 S S8

100,00 21 31 S

GP -E?.01 ZAL 143,12 lAP 99,91 (TS 178.81 ZAE |27,32

OLA ?,63 RAL 321,t3 MAD 0443,0 V£L It,845 PTH 9,88

L'I TIME ]NJ L&T INJ LONG INJ RT ARC INJ AZNTH

3289.52 "41.48 t10.20 18?.99 1|5,79

3206.09 "35,96 105.62 190.93 109.53

30?9.40 -31.15 97.14 192.72 |04.78

2891,82 -27.69 83.85 193.66 101,67

2640.91 -29.36 65,89 193.95 100.57

2366.29 "27,68 45,22 193.66 101.67

ARRIVAL D4TE NOV 16 1671

EARTH TO NAN8

IRA 179.69 [CC ,19221 INC 2.9?03 Vt 29.926

TAP 163.94 RCA 144.34 APO 213.03 VZ 25,986

(T( 801,78 ZAC T$.81 (TC 270.18 LYE lY.65

VHP 3,7910PA "50.79 RAP 292.27 £CC f,8340

INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

17 28 42 2289.6 -27,55 88.03

17 58 42 2206.1 "24.72 60.86

18 3939 2979.4 -22,12 72,22

19 36 05 1891.8 -20.29 56.94

20 49 59 1840.9 -19.47 40.80

22 10 31 1366.3 -20.20 20.30

I10,00 22 4? 49 2126.22 -31.15

DIFlr_ENTIAL ¢CRRECTIOkHI

TOE ,9788 TRA 1.6132 TC3-1.8t96 6AU .5770

ROE 1,1809 RRA 2.3756 RC3-1,1006 FAU .14558

FOE S.1017 FR612.3|18 FC3-6.210S B6P 754?

BO[ 1,5410 ERA 2.8716 RC3 2,1247 FIP 2758

LAA_C_ DATE MAR 18 1071

26.06 192.72 104.78 23 23 12 1126.E -22.12 1.14

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCUmACy

6GT 0919.3 8GR 3545.3 $63 1356.7 8T 69.6 88 68.5 68 131.4

RRT .9489 RRF *997t RTF .9517 CRT .9966 CR$ ".9960 CST -.8686

S60 4592.5 fl23 ,1103 813.9911 LSA 172.7 NSA 11.1 68A .I

861 4933,7 $62 720.2 TflA 50.92 ELI I12.8 (L2 4.5 ALF 51.83

FLIGHT TIN( 242.00 ARRIVAL DATE NOV IS 1971

HEL|OCENTN;C CONIC

RL 148.88 LAL ,00

RP 211.33 LAP -.97

RC 121.845 Gt. t9.85

PLAN[TOCCNTRIC C_I¢

C3 20.016 VHL 4.474

LNCH AZNTH LNCH TIN[

50,00 16 42 S?

60.00 17 16 11

70.00 18 I 20

80.00 19 3 9

90.00 20 2! 45

100.00 21 46 1

110.00 23 0 41

LOL 176.T| VL 32.250 GAL

LOP |?.62 VP 22.654 GAP 3.32 AZP 92.53 TAL 323.95

GP -25.73 ZAL 144.14 ZAP 88.04 ET8 177.90 ZAE 126.12

DISTANCE 592.468 EARTH TO MARl

"5.60 AZL 87.29 HCA 200,97 SMA 178.87 [CO ,1_260 INC 2.7127 Vl 29.928

TAP 164.92 RCA 144.26 APO 213.07 V2 25*857

ETE 199.38 ZAC 76.91 ETC 269.96 LVI 16.76

DLA S.9S RAL 321,84 SAD 6642.9 VEL 11.833 PTH 6.85

L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZMTH

3252.85 -40.35 107.38 187.30 117.73

3164.24 -34.99 102.52 190.39 111.43

3031.43 -30.26 93.69 192.33 108.63

2837.82 -26.8? 80.04 193.37 103.52

2564o]6 -25.61 61.72 193o69 102o4!

2312.29 -28,87 41.41 193,3? 103.52

20?8.25 "30.26 22.60 192.33 106.65

VHP 3.?31 DPA -49.63 RAP 290.79 [CC 1.3294

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 37 10 2252.? -25.90 64.06

18 8 55 2164.2 -23.15 78.44

18 5! 52 2031.4 -20.62 69.31

19 30 27 1837.9 -18.75 SS.5?

21 4 49 1584.2 -18.05 87.24

22 24 33 1312.3 -18.75 16.94

23 38 25 1078,2 -20.62 356.22

DifFERENT !AL CORRECTIONS

TOE 1,0173 TRA 1.7883 TC3-1.94§4 BAU .sgo0

NO[ 1.1386 RflA 2.2840 RC3-1,0373 FAU .14392

FOE 5.1615 FRA12.7171 FC3-6.311S RSP 7680

802 1.5270 BflA 2.6913 8C3 2.2047 Psi 2889

MID-COURSE EXECUTION ACCURACY (_qBIT DETERMINATION ACCURACY

6GT 3176.3 SGR 3389.1 6G3 1601.8 9T 73,9 68 IS.O 86 132.8

RRT .9536 RRF .9965 RTF .9570 CRT .9986 CR6 -.9951 CBT -.9886

SG2 4644.9 R23 .1196 813 .9896 LSA I?3,8 NIA 10.? 666 .9

861 4590.9 162 706.9 THA 49.95 EL! 112.6 EL2 3.0 ALF 49.08

LAUNC_I 04T£ MAR 18 1971 FLIGHT T[NE 244.00

HELIOCENTRIC CONIC

RL 148.88 LAL .00

NP 2]J.80 LAP -.94

tC 124.177 GL 16.18

PLANETOCENTRIC CONIC

C3 19.631 VHL 4.453

ARRIVAL DATE NOV 17 1971

DISTANCE 599.849 EARTH ?0 MARS

LOL 176.73 VL 32.249 GAL -5.64 AZL 87.52 HCA 202.18 9HA 178.67 ECC ,19286 INC 2.462? ¥1 29.926

LOP 18.91 YP 22.619 GAP 3.31 AZP 92.30 TAL 323.71 TAP 185,89 RCA 144.21 APO 213.12 V2 25.926

GP -24.53 ZAL 145,05 ZAP 86.16 £TS 177.0? ZA[ 124.81 [TE 19?,56 ZAC 78.12 ETC 269.T8 LVI 16.00

OLA 4.40 RAL 322,51 RAO 8842.8 VEL 11.825 PTH 6.64 VHP 3.693 DPA -48.54 RAP 209.40 ECC 1.3264

INJ LONG INJ RT ARC INJ AZNTM INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

104.98 186.84 119.39 IT 44 55 2|20.0 -24.42 8_.37

99.84 190.06 1t3.03 18 18 15 2127.2 -21.73 7_.34

90.99 192.11 108.23 19 2 56 1989oD -19.25 66.78

?6.72 193.23 105.09 20 3 8 1?90,1 -I?,43 52.66

68,28 193,S8 103.98 21 18 13 1554.1 -16,?4 34.15

38,09 193,23 !05.09 22 37 14 1264,6 -17.43 14.0t

f9,ll I92,tf I08,23 23 48 29 S038,8 -!9,25 3SS.?O

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3431,? 9GN 3219,3 363 1922.4 8T 70,2 IR IO.I II t3t. O

flRT ,9901 flflF .9959 RTF 0_938 CRT ,9996 CRI -.9938 CIY -.9906

890 4705.5 823 *|834 RI3 .9888 L84 173,1NIA ID.? 884 1.0

861 49§8,4 $GE 883.6 THA 43.10 ELI t12.4 EL2 t.O ALF 45,93

FLIGHT TIRE 241,00 ARRIVAL DATE NOV tO 197t

D|8TANC[ 800.$87 EARTH TO MAR8

LOL l?l.?l VL 32.250 GAL -5.89 AZL $?.72 HCA 903.39 8NA I?S.6? ECC .10327 INC 2.2789 Vt 29.920

LOP 20,12 VP 02.884 GAP 3,10 AZP 9_,09 TAL 303.45 TAP 188.84 RCA 144.14 APO 213.20 V2 23.691

QP "E3.42 2AL 145.87 ZAP 84.29 ET8 1?8.33 ZAE 123.42 ETE 195.76 ZAC 79._$ ETC 268.36 LVI 15.28

LNCH AENTH LNCN TIN[ L-I TIME INJ LAT

SO.DO 16 51 18 8220,04 -39.29

60.00 17 26 7 3127.25 "34.03

?O.OO 18 13 ? 2989.02 "29.40

80.00 10 16 30 2790.11 "26.07

9OjOO 20 35 S3 2334.08 "24.83

100.00 21 SI 30 22t4.58 "26.07

1/0.00 23 12 35 2038.83 -29.40

DIFF[RENTIAL C01RECTION8

70[ J*O3S4 ?RA 1,9817 7C3"2.0829 RAU .8089

NO[ I;8779 8RA 2.141i RC3-!.OO9? FAU .!4990

POE 5,1186 TRA|2,I210 _C3"1,5441 88I 7|91

6DE 1.5107 ilA 2,8184 8C3 t.2834 rip 1903

LAUNCM'DATE MAR 18 19?1

MELI0¢ENTR1C CONIC

6L 148,89 LAL .OO

RP 2tt.87 LAP -.tO

OLA 3.04 RAL 323,18 SAD 8642.? VEL 11,821 PTH 6.84

L-I TIN( INJ LAT _NJ LONG INJ RT ASC INJ AZMTH

3191.20 -38,30 lot,g2 186.57 1|0,72

3094.46 -33.14 97,S3 109.89 I|4.39

2951.39 "29,5? 88.08 192,03 109,37

2?47,?? "29.29 73.82 [93,93 |04,43

2489,$9 -24.0? 38.22 193.61 105,31

222_.24 -ES.29 35.19 lg3.23 109.43

1998.21 -29.5? 16.gg 192.03 109.5?

Re 126.431 CA- 16,17

PLANETO¢[NTRI¢ CONIC

C3 19,723 VHL 4.44t

LNCH A2MTN LNCH TINE

IO,O0 16 58 _3

60,00 17 35 14

?0.00 I1 13 83

60.00 19 28 _4

I0.00 2O 48 SS

t00,00 12 tt 44

ltO.O0 23 23 19

HID-COURSE EXECUTION AccuRACY

8GT 3887,4 8DR 3065.? SG3 1652.5

RRT .9635 RRF ,9951 RTF .9678

$GB 4795.4 R23 ,1267 813 .98?3

861 4732.9 $62 636.4 THA 3g,56

01FF[REMTIAL ¢CRRECTIONI

TO[ t,I011 TRA 2,1671TCS-2.t??2 RAU .6272

ROE 1,0324 IRA 2.0334 Re3 -.9§?R FAU .15110

FOE S,1138 IrRA13.1217 FC3-8.6317 DIP ?823

800 1.$084 BRA 2.9717 BC3 2.3798 FIP 2952

VHP 3.665 DPA "47.S_ RAP 288,10 ECC 1.3246

|NJ TIN( PO CDT TIN INJ 2 LAT INJ 2 LONG

17 $2 4 2191.2 -_3.10 80.91

18 24 48 2094.S -20.44 74,33

19 13 4 1951.4 -18.00 64.58

2D 14 42 1?47,S -18.21 50.10

21 30 24 1489.G -15.53 31.45

22 48 49 1222.2 -16o21 11.47

23 $9 37 990.2 -18.00 383.49

OR61T OETERN|NATION ACCURACY

8T 82.6 SR 77.4 86 131.9

CRT .ggg8 CR8 -*9925 CIT -.9624

L6A 173.3 MDA 10.6 IRA 1,1

ELI 113,2 EL_ 1.1ALF 48.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUkCN DATE MAR 88 tR?t

NRLI(H:ENTRI¢ C(_l¢ •

RL 141o8A LAb .O0

IP 012,14 L&_ _.t?

RC SES.?Ol GL 15.|8

PLAMETOCENTRIC CONIC

C3 tl.it4 VHL 4.4)?

LHCH AZNTH LNCH TIN)

SO,DO IT 5 SQ

SO.D0 l? 4) )?

TO.DO t8 35 46

OO.O0 t) 40 1

9O,OD Rt O 44

tOO.DO 20 23 O

110,00 E) 33 IE

_LISHY TIME 848.00 ARRIVAL OATE NOV |s SITS

OIITAK[ S0|,004 EARTH TO MARl

LC_ t?l.?l VL )E,llO t4L -I.?4 AZL 57.9| NCA 104.1_ INA |?1.$8 ECC .|t)?S IN¢ 1.015| VI Et.|il

LOP Et,3| VP |_,548 _kP |,gO A|F $1.90 TAL $25,19 TAP tlT,Tl RCA 144.0S APO E15,59 VE El,eli

GP -RE.)? ZAL 141.i| ZAp 0|.40 [T8 1?5.Ii ZA[ 121.38 EYE JR4.|2 ZAC 80.30 [TC E$9.31 LYE 14.11

_4,k 1,?0 hAL 313,?? RAD 414|,? VEL tt,)t9 PTH i,84 V_P ),t4l DPA -46,5S RAP 086,09 [CO 1,3840

L-! TIN[ |NJ LAT ]NJ LONG ]NJ RT A8C |HI AZNTN ]NJ TIN[ PO ClT TIN INJ 2 LAT |NJ E LONG

5145,65 -)?,40 |0|,14 181,46 |21,58 |7 58 41 |16S,7 -01,91 ?l.14

3065.30 -3|,30 95,11 189.86 115.54 tO 34 4) 0065.4 -I5,Ee Tt.e4

Egt?.gE -2T.78 85.79 t0t.05 tlO.?t |9 31 33 |It?.) *16.07 EE,i4

)?tO.OR o04.54 Yt,3? 103.34 lOT.S? ZO 35 18 ITIO,! -15,09 47.28

044g.9? -E),53 50.56 153.74 106.45 11 41 54 |450.0 -14,40 ED,O?

2|84,53 -04,54 32,64 193,34 tO?,5? BE 59 25 |104,5 -IS,DO 9,23

1964.T4 -ET.?2 14.71 153,08 110,T1 24 5 57 964.T °16.8? 3S1,60

OIIrlrERENTIAL CERRECTIOND

TOE 1,1409 TRA 2.3524 TCI-E,E845 DAU ,1_470

RDE .0920 ERA 1.9300 RC3 -.gOAD FAU .15160

FOE S.IOEt FRA13,E?46 FC3"0,6077 BOP ?gg8

00[ 1,5109 BRA 3.0454 De3 2.4507 FIP 2987

LAUNCH DATE NAR SO Ig?t

H_L|OCENTRIC CONIC

RL 148.88 LAL .OD

RP 112.43 LAP -.83

RC 130.999 GL )4,GO

PLANETOCENTR|¢ CGNI¢

C3 19o700 VHL 4,438

LNCH AZHTH LNCH TIME

50,00 1? 1_ E8

60.00 1? 51 E3

TO°O0 tO 42 50

80.00 11 50 29

SO.OO 21 11 37

100,00 20 33 21

110.00 23 42 ID

NID-COURS[ EXECUTION ACCURACY _EZT DETERNINATION ACCURACY

$GT 3942.3 SCR 2918.4 $55 1667.? IT 87.D 8R 74.2 80 151.7

RRT ,966! RRF *9940 RTF .9709 CRT .9995 CR8 -.9509 CIT -,9957

)GO 4905.0 R23 ,1278 R|3 .9868 LSA 174,1 NtA 10.5 88A 1,1

551 4866.8 852 610,4 THA 36,23 ELI 114.4 EL2 1,7 ALF 40,47

FLIGHT TIH[ RIO,DO ARRIVAL DATE NOV 03 187t

DISTANCE 609.180

LOL 176,75 VL 33,25_ GAL "5,TO AZL 88.08 HCA E05.79 8HA

LOP 02,50 VP DE.S1) GAP 3,65 AZP gl,T) TAL 52_,gl TAP

GP -Et.39 2AL 147.22 RAP 80.54 [T8 175.05 ZA[ 120.49 [T[

EARTH TO MAR8

1?8,TO ECC .19429 INC 1,9182 VI 29,900

168,70 RCA 143,95 APO 215,42 VE E$,030

192,62 ZAC 01.08 [TC 269.E0 LV| )4.DO

DLA .e) RAIL 3_4.31 RAID t1041.? VEL It,RED PTH 1.84 VMP

L-| T|N[ INJ LAT |NJ LONG 1HI RT A8C ]NJ A2NTH INJ TIME

3143,00 -3e,5? 99.11 186.47 IEE.86 |8 4 51

)059.49 -)t.S3 95.?6 189.94 116.55 I8 42 3

2888.00 -E?,O5 e).?O 191.03 t11,70 19 31 O

2676.35 -E3.$) 69.02 193,54 108,55 EO 35 5

2414.54 -20.63 50.20 153,56 107.43 31 51 52

2150,03 -23,83 )0,39 195.54 108,55 33 g 12

1934.88 -27.05 12.?0 1g2.23 111,70 34 14 34

DIVFERENTIAL CC_RECT|Ot_

TO( 1,1944 TEA E.5374 TC3-E.3858 2AU .667?

ROE .9503 ERA |.OI_S RC3 -.0574 FAU .15135

FOE 5.0851 F'RASI.$?51 VC)-I.S5E? BSP 801S

ODE t.5313 ERA 3.1305 ICS 2,5351 rSP 3015

LAUNON DATE MAR |J 1971

3.133 OPA -45.66 RAP 005.70 ECC |._148

PQ CRT TIN lNJ R LAT 1HI ! LONG

0143.0 _80.84 70.5)

0039.3 -18.24 71.55

1888.$ "15,24 Q0.94

1670,4 -14,07 45.00

|414,5 -33.41 00.90

1150.8 "14,QT T.24

934,9 -15.84 _49.00

N|D-¢OURSE EXECUTION ACCURACY Oi_BXT DETERN|NATION ACCURACY

8GT 4154,4 _GR 2T77,1 $53 1675,0 8T 91,S 8R T1,3 01 131.3

RRT .9678 RRF .9531 RTF .9735 CRT .9gBO CRS -.9892 CST -*9949

)GO 5030,4 R23 ,1072 R13 .9861 LtA 174,8 HSA 10.0 $8A 1.2

851 4556,t 852 507,1 THA _3.1T ELI 110o0 EL2 E°0 ALF 37.94

FLIGHT TAke _52,00 ARRIVAL DATE NOV 2$ 19?1

HELIOCENTRIC CONIC DISTANCE 613.354 EARTH TO MARl

RL 140,00 LAL .DO

RP 212,T2 LAP -.00

RC 155,312 GL IE,iE

PLANETOCENTRIC CONIC

C3 t9.?Q_ VHL 4,440

LNCN AZMTH LNCH TIME

5O,OO 17 18 34

00.00 17 55 30

?O.OO 12 S! 1e

OO,OD 20 O 3

90.05 21 21 40

lO0.OD RR 42 15

IlO,OO 23 |O 45

LOL 170,7| VL 30,253 GAL -5,85 AZL 80.24 HCA 206.9R 8HA 170,73 ECC .19425 |He 1.7604 VS 20,020

LOP IS.T) VP EE.4Ti GAP 2.49 AZP gt.5T TAL 3E3,63 TAP t_g.OE RCA 143_90 APQ 213.5_ Vt 85.700

GP -20,47 2AL 147.91 ZAP 78,71 ETS 174.50 ZA[ 110.97 ETE 191,27 2AC b2,21 ETC 269,03 LV1 13.42

DLA ".41 RAL 324.93 RAO IS42.? TEL 11.225 PTH 4._4 YHP $.0_T OPA -44.51 RAP 204.72 ECC 1._253

L-I TIME ]NJ LAT INJ LONG INJ RT ADC INJ AZHTH IHJ TIME PO CST TIN INJ 2 LAT INJ E LONG

312_,90 -35,80 90,2? 186.58 tE3,TO |8 10 57 2122,9 °15.59 77.57

301_.44 -30.61 93,22 190.11 117.37 18 46 52 2010.4 -IT.SO TO._2

2063,39 -06.36 8_.01 192.47 113.54 19 39 O 1801,4 -t4,gl 59,44

2440.15 -R3,16 IT,D3 193.22 109,39 20 44 9 1_46.2 -1_,14 44,12

0382,80 -21,97 48,11 154,20 108,27 22 t 2_ 13_2,8 "12,48 25.08

E120.46 -03.t6 28,40 |23,82 109.39 33 18 15 1120.7 "13,14 5,48

1905,3I "25,56 to,g2 I93,4? 1|2,54 34 02 34 gO8,R -14.91 )48,35

DIFFERENT IAL CCRRECTIONI

TOE 1.2421 TRA 2,7235 TC3-E,4535 iAU .lOll

ROE ,527S ERA t,Y404 lC_ ".OO50 FAU ;|508_

?OR 8,0584 PRAtI,4029 F¢3-t,6054 OlD 8447

)DE 1.5508 ERA 3.0304 8C3 R.SIOR rip 5024

LAUNCH DATE MAR 18 19?1

HELIOCENTRIC CONIC

RL 148.88 LAL .DO

RP 01_,01 LAP ".?l

RC 135.04_ _L It,T4

PLAN[TOCENTRI¢ CONIC

C_ 19,069 VHL 4,458

LM¢_ AENTH LW_H TIME

SO.DO t? R4 1?

00,00 10 S 19

?g.00 tl 59 10

80.00 20 8 55

9O.OO 21 31 0

tOO.OO l_ 51 4?

)tO,DO O 2 32

O|_PERENTIAL CORRECT|ON|

TDE t,lgE) TEA 2,R047 TC)-2.5729 |AU .71|0

RDE .9001 ERA !,0518 RC) ",?615 FAU ,|4884

P_E. 5,0R4? F'RAI).4425 FC3-0,5288 BSP 869_

DOE 1.5750 DRA 3.3415 BC3 E.603_ FSP 302t

HID-COURSE EXECUTION ACCURACY

8GT 4445,0 5GR 2141.5 S&3 ll?S.?

RRT .H68 ERr .1515 RTF ._,54

IGB SlEl,O R23 ,|34) R|3 .9557

851 5137.9 5G2 5)$.2 THA 30,35

FL|;HT TIME 2|4,00

O|8TANCE 61Y.530

LO_ ITS,?S VL )t,3|0 GAL "5.51AZL )8.35 HCA 300.11 5HA

LOP 04,90 VP 32,44) GAP 3,25 AZP 51,43 TAL 323,35 TAP

GP "tg,il ZAL 140_40 ZAP ?E,50 ET) t74,01ZAE 117,45 ETE

O_BIT DETERNIHATION ACCURACY

8? 55,9 5R 08.5 15 t_O._

CET ,997| CRI "o5872 tIT -.1157

LSA I?S.S NRA lO,? lea !,2

ELI 117.8 2L2 4,0 ALF 35.$6

ARRIVAL DATE NOV 27 1171

EARTN TO NAR8

1?1,?) EC¢ ,ItSSS INC 1.61R2 Vl R1.921

170,51 RCA 145,80 APO 213.72 V2 25,705

150,05 ZA¢ 53,0? (TC 260,87 LV! 12._2

DLA -1,)? RAL )25,40 RAO 1643,0 V[L 11,82? PTH $,35 VHP ),82T OPA -44,00 RAP 203,75 ECC 1.32T0

L-| TIME INJ LAT [NJ LON_ [NJ RT ASC _NJ AZMTH INJ T[H[ PO C&T T|H INJ R LAT IHJ 2 tONG

3105.08 -55.14 R?.11 186,T7 134,41 11 16 2 3105.1 -tg.05 ?_.7_

2955,92 -)0,15 90,8? lgo,)o 110,10 18 55 15 1995,9 -IS.46 09.25

2237.SS -31.T3 85.44 $gE,?T 115,E? lg 40 26 183T.0 "14.DT $8.19

2619,14 -02,54 65,26 154,16 110,10 20 52 35 161g.l -12.30 42,55

2554,31 "21,35 46,25 154,_2 105,00 22 10 14 1354,3 -11,64 23,43

2053.01 -DE.S4 30,_3 154,10 110.12 33 20 41 1053.6 -IE,35 _,92

1804,)? "15,75 1.3) 131,77 113,37 D 3) 3? 884,4 "14,07 )4?,02

NIO'COUR)E IX)CUT|Off ACCURACY OiqBIT DETERMINATION ACCURACY

_GT 4337,1 )r,_ _5_1.0 _G) l)?t.I OT 100.3 )R tE.Q 00 I05.5

RRT .g)91 RRF .9204 RTF ,9T?4 CRT .9058 CR8 -.0850 CST -,ggs5

$50 5517,0 R23 ,IE15 R13 ,9854 LEA 176.5 NtA 10.9 88A 1.2

SGI 5285,4 $_2 548,3 THA 2?,77 EL1 119,g EL) S,1 ALF 33.53
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUUCtt DATE _R :t It?t

HELIO¢ENTR IC CONIC

RL 148.86 LAL .DO

R? 113.32 LAP ".73

RC 137.R91 (,L tO.T3

PLANETO¢ENTR 1 ¢ ¢ON|C

C3 20,014 VHL 4.474

LNCH AZM?H LNCH TIN_

SO.DO IT 29 36

SO,DO 18 11 36

?O,OO 19 6 29

80.00 20 17 ]SD

90,00 21 39 41

t0Q.D0 23 g 3

tl0,0O 0 9 12

PLIGHT TINt lSG,OO ARRIYAL OAT( NOV t6 lift

DISTANCE 6|1.699 EARTH TO NARS

L_. |76.?l UL 32.2§8 GAL "S.g? AZL 88.§1 NCA 2O9.3IIMA |79.80 [CC ,t9666 ZNC 1.4872 Vl 26.928

LOP 26,11 VP E2.408 GAP 2,06 AZP 91,30 TAb 326,02 TAP 1?1,40 RCA 143.7] APO 613.69 V2 25, T36

GP -18.90 ZAL _49,31 ZAP 75,13 ET3 173o57 ZAE 115,88 ETE 188.94 ZAC 93,89 ETC 268.73 LVI 22.38

DLA -E.25 RAL 5EG.O2 RAD G642.8 VEL 11.R33 PTH G.85 VHP 3.652 DPA -43.23 RAP 288.86 ECC 1.3894

L-! ?IN] ]NJ LAY ]NJ LONG ZNJ RT ASC |NJ AZNTH ]NJ TIME PO ¢8T TIN |NJ Z LA? IMJ 8 LONG

5089.29 "54.55 96,10 187,04 18S,05 18 21 ? 2089,5 -16,89 ?9,96

8977,66 -eS.5? 69,68 190.67 118,75 19 1 14 tg??.? -IS,70 63.30

8811.25 -29,15 ?g.O6 193.14 115,91 19 S3 26 15t6.2 -13.31 56,98

8564,8? -81,96 65.69 194.57 110.?5 21 O 26 1594,9 -11.54 41.t6

2328.72 -20.7? 44.59 195,04 |09.84 22 18 69 1328.7 -10,8? 2i,64

2066.35 °82,96 85.06 194,5? ltD.?S 23 34 33 |069.3 -11.54 8,58

1863,06 -25.]5 ?,68 293.14 113.91 D 43 55 863.1 -23,31 545,84

DiI_rERENTIAL CCRRECTIONS

TOE 1.3437 TRA 3.0873 TC3-2.65?? 8AU .7364

MO[ .6769 ERA 1.$677 RC3 -.7194 FAU .14637

FOE 4,9890 FRA13,4232 FC3-6.4160 _P 6978

DOE 1.9042 BRA 3.462? BC3 2,7523 PSP 3014

LAUNCH DATE NAN 19 |9?]

HELIOCENTRIC CCtAIC

RL 149.88 LAL ,DO

RP 813.61 LAP -,69

RE 140.396 GL 9.79

PLAN[TOCENTRIC CONIC

C3 20.193 VHL 4.494

LNC_ AZMTH LNCH TIME

50.00 17 34 40

90.00 16 17 30

?0.0O 19 ]3 8|

80.00 _O 24 SS

90.00 8] 4T 4?

100.00 83 ? 4T

110.00 O 16 43

HID-COURGE EXECUTION ACCURACY _qBIT DETERMINATION ACCURACY

SOT 49_?,2 6GR 2388.9 663 1661,5 8T 104.6 3R 63,? 36 188.6

RRT ,GGgO RRF .6886 RTF .9787 CRT .gg3? CRS -,9826 C8T -.6971

SOB 5475.7 R23 .117_ R15 .9853 LSA 1??.5 MSA 11.1 SSA 1.8

$01 5449.6 $G2 533,8 THA 89,43 EL1 188,3 EL8 6,1 ALF 31.2?

FLIGHT TIN_ 858.00 ARRIYAL DATE DEC ] ]971

DISTANCE 6_S,864 EARTH TO MARS

L_. 176.75 VL 32,_61 GAL -6.04 AZL 08.64 HCA 210o36 6NA 1?8.83 ECC .16703 INC 1.3649 VI 29.629

L_ 27,30 VP 22,378 GAP 1.89 AZP 91.18 TAL 321.71 TAP 172°27 RCA 143.61 APO 814.09 v8 85,697

GP -18.03 ZAL 149.50 ZAP 73.39 ET6 173.18 Z/dE 114,33 ETE 19?,94 ZAC 84.65 8TC 266.59 LVI 11.89

DLA -3.09 RAL 326.54 RAD 6642,9 VEL 11,841 PTH 6,66 VHP 3.643 DPA -48.50 RAP 288,03 ECC t.3323

L-I T]NE ZNJ LAT INJ LONG ;NJ RT ARC |NJ AZMTH ]NJ TIME _ CST TIN ZNJ 2 LAT INJ 8 LONG

3075.35 -33.98 95.22 187.36 129.56 18 23 55 20?5.3 -]?.62 75,33

8961.43 -89.04 88.64 191.04 119,87 19 G 51 1961.4 "15,02 67,46

2797.21 -24,9_ ??,64 193.33 t]4.46 ]9 56 58 1797.2 -12.62 99.8?

2573.11 -21.43 62.29 195.01 111.51 21 ? 48 1573,1 -10.85 39.91

2305.?3 -20.24 43.12 195.50 110.16 22 26 13 1305,? -10,17 80,61

2047,58 -21.43 23.66 195.01 111.51 23 41 54 1047.6 -10,83 I,88

1844.03 -84.68 G,75 ]93,55 114.46 O 4? 27 644.0 -12,68 344,?9

DIFFERENT IAL CORRECTION8

TOE 1.3973 TEA 5,2706 TC3-2.7342 |AU .?GOD

ROE .8539 RNA 1,4880 RC3 "°6686 FAU ,_462?

FOE 4,R586 FRAtS,375S FC3-G,2?IO BOP 9274

80[ 1.9385 BRA 3,5932 DC3 _,6150 VtP 3000

LAUNCH DATE MAN 18 1971

HELIOCENTRIC CONIC

RL 148.88 LAL .00

RP 213,92 LAP -.66

NC ]42°739 GL 6.92

PLANETO¢[NTRIC CONIC

C3 80.404 VHL 4.917

LNCH AZMTH LNCN ?|HE

5O.OO 17 39 2S

60.00 19 23 2

?O,OO 19 |9 43

80,00 80 38 9

90.00 81 63 Rt

IOO,OO R3 |3 !

]to,D0 0 83 O

HID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

6GT §162.6 6OR 8878,1 663 1646.9 8T 108.0 tR 61.6 89 188.0

RRT .9668 RR_ ,96_6 RT_ .9799 CRT .9612 CR$ -,gBDD CtT -,9276

8GB 5640.5 R85 ,1t83 R15 .9851 LSA 178.6 N3A 11,4 SSA 1.3

8GI 5616.2 8G2 32_.4 TNA _5.29 ELI 124.9 _L2 ?.f ALV 89,39

FLIGHT TIVA_ 8GO.OQ ARRIVAL OAT[ DEC 3 1971

DISTANCE 630.020

LOt. 176.73 VL 58.265 GAL "6,10 AZL 88,75 HCA 211,73 3MA

LOP 28,46 VP 28,357 GAP 1,69 AZP 91,06 TAL 381,39 TAP

G? -l?.3D ZAL |49.66 2AP 71.69 ET5 178.85 ZAE 118.78 ETE

EARTH TO MARt

178,90 ECC ,19786 INC 1.8512 V]

DLA °3.60 RAL 52?.09 RAD 0043.0 VEL 11,65D PTH 0,87 YNP

L-I TIN[ INJ LAT INJ LONG INJ RT ARC IHJ AZMTM INJ TIME

3063.06 035.49 94.46 ]87.74 186,01 18 30 83

2947,04 -28,65 37,73 191.46 1|9.74 19 12 9

2700,28 "24,14 T6,75 t94.0| 114.53 80 6 6

2335.90 °IO.g4 61.05 155.50 lit.T8 21 14 42

8835.09 -13.75 41.00 195.65 rIO,G? 28 33 8?

2029.0? "2D,64 28,42 195,S0 |!1,78 83 48 49

18RT,03 -84.14 5.97 194.01 114.93 0 53 55

89.926

173,14 RCA 143.50 APO 814,30 VR 83,668

167,04 ZkC 85.38 ETC 868°4? LVI 1|,44

3.637 DPA -41.8I RAP 29t,32 ECC t*3330

leo ¢3T TIM |NJ 2 LAY |NJ 8 LONG

2099,] -17,03 ?4,?6

194?.0 "!4,42 G6,?2

1T80.8 "12,01 94,94

1553.6 "10.22 38.80

1285.1 "9.54 19.42

1088.| "10,22 ,]?

327.0 "II,O] 343,86

OIF_ERENTIAL C¢IIRECT[ONi

TOE 1.4309 TRA 3'.4S80 TC3"2.9068 IAU .?14J

ROE ,8362 RRA 1,4114 RC5 ".6RTS RAU .144|6

POE 4.9091 FRAIS°R942 VC3-R.1169 |SP 6371

80[ 1.1748 6RA 5.?294 BC3 _.87il PSP 2675

NED-COURSE EXECUTION ACCURACY _16|Y OET(RMtNATION ACCURACY

3GT 9391,9 3r,_ RtlO,4 3G3 llS?.l IT 113.8 89 $9.9 I| tRI.9

RRT ,9670 Aft? .8945 RT? ,_vOl CRT .9883 CRI -,3771 ClT-.ilY9

5G5 0600.9 R25 ,IORR RI_ .9831 LSA 179,7 NSA 1].? 88A |,3

8GI S?55.9 8G_ 515,0 ?HA 21,36 ELI 127,9 EL8 8,0 ALF 87.59

LAUNCM OAT[ MAR 19 t9?t FLIGHT TIME 262.00 ARRIVAL DATE DEC $ 19?t

OIITANC[ 954.156 EARTH TO MAR&

LOL t?6.?S YL 35.263 GAL "6.26 AZL 08.81 HCA 212.65 IRA 1?8.66 [CO .19074 INC 1.1498 Vt 89.988

LOP 26.6? VP |8.302 GAP 1.40 AZP 90.66 TAL 321.05 TAP 173.98 RCA 143.36 APO 814.53 V8 8S.687

GP "16,38 ZAL 150.40 ZAP 7X),04 ET8 178,Sl ZAE 111.89 ETE 106,83 ZAC 96.06 ETC 860.36 LY] ]1,GO

MELIO¢ENTRtC CONIC

ML 148.00 LAL *DO

MP 814,|4 LAP -,99

RC 145.130 GL 8,11

PLANETO¢ENTRIC CON|C

C3 2D,945 VHL 4.544

LNCN AZNTH LNCN TZN[

SO.D0 IT 43 94

9Q.00 18 88 13

713.00 19 83 48

8Q.O0 20 38 56

93.00 88 2 Zg

tOQ.O0 83 82 49

1lORD0 0 89 1]

DIFFERENTIAL CCRRECTION6

?DE 1.5097 TRA 3.633| TC3-8.9730 8AU .8063

ROE .8204 ERA 1,3388 RC3 -,9869 FAU ,]4168

FOE 4.8338 FRA13,1914 FC3-S,9419 DSP 9878

BIDE 1.7147 BRA 3.87]9 BC3 2,9324 FSP 2840

OLA -4.43 RAL 5R?.36 RAD 6643.1V[L 11.66D FTH G.8? VHP 3,6?6 DPA -4].15 RAP 860,65 [CC 1.3399

L-| TIN] |NJ LAT ]NJ LONG ]NJ RT AIC INJ AZMTN INJ TIME PO C$T TIN INJ 8 LAT INJ 8 LONG

3032.69 -35,36 95.?g ]88.15 126.40 IR 34 4? 2352,3 -]6,51 ?4.2?

8934,33 -26,12 86.93 191,91 120,15 19 17 10 1934.3 -]3.89 66.07

8763.36 -63,70 ?5.60 184,53 113.55 20 1] $3 1765.1 -11,46 54,1]

8532.13 *80,49 59.94 196.02 112.20 21 21 12 1536.1 -9.66 3?,8]

8299,S? -IR,3D 43,63 196,$3 111.D9 28 40 IS ]266.6 -8,98 ]8.36

8010.80 -80.46 81.31 196.08 112.80 23 55 18 t010.6 -9.66 359,18

191].90 -25.?0 4.71 194,50 J]5.35 D $9 22 8J].9 -11,46 343,03

MIO-COUR$E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SOT 3616.0 $GR 2034.9 $65 IG04.9 ST 117.4 SR 5?.6 tS 126.6

RRT .6652 RRF .98]? RTF ,9816 CRT ,g851CR$ -.9739 CtT -.9983

$G8 $g60.t R23 ,1011 R13 .9831 LSA ]80,9 MSA 12,0 SSA 1.3

8G1 5998,? 968 $06.3 THA 19.60 ELI 130.S EL2 8.) ALF 29.94

t3G



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN OATE eat 10 tOTI

NtL|K[MTR|C cONIC

IL 140.88 LAT .DO

tP 814.55 LAP "*SO

I¢ t4?.SI5 GL ?,3l

PLANETOC[NTNIC CONIC

13 10.913 VHL 4,573

LNCN AZMTN LNCN TIME

IO.OO 17 48 10

tO.DO 18 33 II

TO.DO t9 $1 19

SO.DO _1) 45 19

90.00 22 9 10

100.00 23 28 11

110.00 0 34 St

FLISNT Till/[ _S4.OO

OIITINC[ lS8,$41

LOi. lTI.TS VL St. IT3 GAL "1*35 AZL IS.iS HCA 214.11 IRA

LOt b 30.IS YP E2.2SY SAP |.89 AZP DO.IT TAL 300.71 TAP 274.t2 RCA |43.28

GP -I$.17 ZAL liD.t2 ZAP 68.43 [T8 |T2.23 ZAE COD.T4 ETE 105.49 ZAC 8S.?D

OLA "|.51 HAL 321.04 RAD 1t43.2 VEL |1_871PTH $.88 VNF 3.033 DPA "4O.S$

L'| TIN[ |NJ LAT INd LONG INJ fit A8C INJ AZNTN INJ TIN[ PO CST TIN

3042.15 "32.68 93.22 10D.0| 126.?3 18 38 53 2042.8

2923,09 -2?.T4 80.E3 102.40 IE0.50 19 21 54 1R23.t

2751.65 -23,30 74.95 195.D2 115.79 20 17 21 1751.6

252D.53 "IO.Ol s8.gs 190.57 112.56 21 2T 19 t520.6

2242.28 -t8.89 39.59 197.09 111.45 22 46 40 1250.0

1995.00 -20.O9 20._3 196.57 112.56 24 1 20 D95.0

IT99.46 -23.3D 3.ST 195.02 ItS.TO 1 A SO T98.5

ARRIVAL DATE DEC T tITt

[ARTH TO NAIl

IT3,03 ICE .II107 IMC 1.0AIO VI +ll.Ill

APO E|4.?7 V2 21.511

ETE |S8.25 LVI |0.51

IAP 28D.OS ECC 1.3lil

INJ 2 LAT INJ 2 LONG

-10.D5 ?S.I4

-13.41 05.50

-IO.9S 53.38

-9.15 36.93

-8.40 lY.41

"9.1S 358.50

-10.96 342.39

DIFFERENTIAL C(RRCCTION8

TOt 1.5618 TRA 3.8133 TC3-2.g339 8AU .8348

ROE ,8063 IRA 1.2698 RC3 -.548D FAU .1389D

FOE 4.8059 FRAlS.0680 FC3-5.?499 DIP 10191

8Dt 1.7876 IRA 4.D!92 GCS 2.9846 FSP 2905

LAUNCH DATE NAR 18 1971

NELIOCENTMIC CONIC

RL 148.88 LAL .DO

RP 214.88 LAP -,55

R¢ 149.986 CA. 6.69

PLANETOCENTRIC C_iIC

C3 21.200 VHL 4.605

LNCH AZMTH LNCH TINt

50.00 17 92 12

• 00.00 18 37 51

TO.DO 19 36 51

9O.OO 20 51 19

gO.DO 22 15 27

100.00 25 34 11

110.00 O 40 14

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 5854.2 SGR 1955.2 SG3 1579.3 ST 121.5 IR 55,9 85 124.4

IRT .9628 RRF .9786 RTF .9822 CRT .9616 CRS -.9?O! CST -.9980

$GD $153.1 R23 .0956 RI3 .9851 LSA 182.2 MSA 12.4 8SA 1,S

SG1 6152.6 $02 502.4 THA 18.01 ELI 133.4 EL2 9.? ALF 24.49

FLIGHT TIN[ 266.00 ARIIVAL DATE O(C 9 1971

DISTANCE 642.500 EARTH TO MARS

LOL 176.75 VL 32.2?7 GAL -6.33 AZL 89.05 HCA 215.28 8HA 179.19 ECC .20066 INC .R530 Yl 29.928

LOP 32.03 VP 22.231 GAP 1.09 AZP 90.78 TAL 320.36 TAP 175.84 RCA 143.16 APO 215.03 V2 28.854

GP -15.36 ZAL 151.22 ZAP 66.80 ITS 171.98 ZAE 108.24 ET[ 184.82 ZAC 87.31 [TC 268.16LV1 10.17

DLA -$.69 HAL 328.51 MAD 6643.4 VEL 11. 893 PTH 0.89 VHP 3.724 DPA -39.94 RAP 2?9.99 ECC 1. S490

L-I TINt INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

3034.68 -30.34 82.73 189,09 127,01 18 42 40 2D34.? -15,60 73.47

2913.26 -27.40 85.62 192.92 120.80 19 20 24 1915.3 -13.00 Ol.OO

2?39.76 "22.95 74.21 195.58 116.02 20 22 31 1739.8 -10.53 52.74

2500.62 -19.72 58.09 197.15 112.88 21 33 6 1506.6 -8.YO 50.15

2235.17 -18.52 38.06 197.68 111.76 22 52 42 1235.2 -8.00 10.80

1981.09 -19.72 19.46 197.15 112.88 24 7 12 981.1 -8.70 557.92

1786.58 -22.95 3.13 195.58 116.02 1 10 O 786.6 -10.53 341.00

DIFFERENTIAL CCRRECTZON8

7DE 1.6192 TRA 3.9933 TC3-2.9882 8AU .8596

ROt .7938 RRA 1.2030 RCS -.8114 FAU .15590

FOE 4.7514 FflA12.9250 F¢3-S.8470 B._,P 1Gird

BDE 1.8035 BRA 4.1700 OCS 3.0316 FSP 2861

LAUNCH DATE MAR 18 1971

NELIOCENTRIC CCNIC

RL 148.98 LAL .00

MP 219.£1 LAP -.St

RC 152.435 61. S.00

PLANETOCtNTIIC CONIC

C3 21_128 VML 4.S4D

LNCH AZMTN LNCH TINE

50.00 17 50 E

SO.DO t0 42 It

TO.D0 IS 41 55

IO.OO 20 10 59

IO.OO EE 21 23

IO0.OO El 39 51

110.00 O 45 II

NID-COURSE EXECUTION ACCURACY ORDIT DETttNINATION ACCURACY

8GT 6046.7 SGR 1860.9 803 1580.9 ST 125.6 SR 54.3 9l 103.0

RRT .9599 RRF .DTSO tTF .9827 CRT .97?? CR8 -.9669 CST -.9905

SGB S326.S R23 .ODD1 RI_ .9851 LSA 183.5 NSA 12.6 SSk 1.3

061 8506.7 SG2 5OO+l THA 16.57 ELI 136.4 EL2 10.5 ALF 23.00

FLIGHT TIME 268.00 ARRIVAL DATt DEC 11 1971

DIITANCE 646.049 fAITH TO MARS

LOt. 170.78 VL 92.282 GAL -0.41 AZL 89.13 HCA 210,46 SNA 170.17 ECC .R0169 INC .8053 Vt 29.928

LOP 33.10 VP 22.195 GAP .8l AZP 9O.?O TAT 320.00 TAP 170.40 RCA 143.04 APO 215.11 V2 29.519

GP -14.78 2AL 181.61 ZAP 65.34 £TS 171.70 ZAE tO6.?T ETE t84.22 ZAC 87.88 ETC 268.08 LVi 0.T8

DLA -0.22 IAL 320.98 RAD 0643.5 VEL t1.$80 PTH 1.91VNP S.TS2 DPA -39.38 RAP 2?9.0? [CC t.3543

L-I TINt INJ LAT INJ LONG INJ IT ASC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3DET.16 -32.D5 92.31 189.10 127.25 18 46 50 2D2?.? "15.3R 73.15

2904.71 -RT.lO 55.10 103.47 1Et.D5 19 30 41 1004.7 -12._ 04.$7

2729.29 -22.04 73.56 196.15 116,28 20 ET 25 1729.3 -10.54 52.17

2494.00 "19.40 57.32 197.78 1IS.IS 21 50 34 ld94.S -8.a9 35.45

I221.90 -18.t8 57.84 191,09 112.04 2E 50 25 1222,0 "?,90 tS.II

iDU.?I -lt.4O 16.68 19T.?5 113.16 Z4 12 40 968,8 -9.29 ISS.SR

1770.11 -22.$4 2.48 196.15 116.28 I 14 54 ??1.1 -10.14 341.99

OIFVEmENTIAL C_tECYIONI

TOE 1.07Y0 TRA 4.I?27 TC3-3.0315 PAD .0598

tOt .70310RA 1.141S

VDE 4.0949 _tAII.TlDD

BD[ 1.0508 StA 4.3259

LAUNCH DATE NAN 18 1971

NtLIOCtNTIIC CONIC

RL 140,01 LAL .DO

RP 215,84 LAP ".46

RC 154.$D4 GL S.SS

PLANETOCENTRIC CONIC

C3 21.073 VHL 4.S??

LNCH AZMTH LNCH TIME

SO.DO 17 59 41

00.00 10 40 2T

TO.DO 19 40 43

IO.OO 21 2 21

gO.DO 22 26 59

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

IGT 6253.3 IGR 1772.3 303 |520.S ST 129.9 8R 52.1 88 111.0

RE3 -.47?! FAD .19283 NIT .5564 RRF .9710 tTF ._V3l CAT .9736 CRI -.Silo CIT -,9910

FC5-5.3411 lAP 1D$25 $GB 5499.6 R23 .0848 R13 .ISSI LSA ?84.9 NSA 13.1 8IA 1.3

9C3 S.0758 FSP 2811 SGI 5480.4 992 ADD.6 THA 15.20 ELI 159.5 ELI 11.2 ALF 21.80

FLIGHT TIN[ 2TO.DO ARRIVAL DATE DEC 15 tDYt

DIITAN¢( 650.T83

LOt 170.75 VL 32.|17 GAL -6.45 AZL 89.22 HCA 2|?.$2 3NA

LOP 34.3? VF 22.10I _AP oTD kZP g0.02 TAL 310.$S TAP

GP -14.24 2AL IS1.98 2AP 63.3? IT3 171.50 ZA[ 105.52 [T£

EARTH TO MARS

179.25 ECC .2D277 INC .?127 V! 29.100

17?_20 RCA 141.91APO 215.00 V2 2S.ADO

183.07 ZAC 81.42 £TC 268.D1LV1 9.39

IO0.OD 23 45 tE 1957.86 -19.10

110.0D 0 5D S 1760.96 -201_6

DIFFERENTIAL CCNIECTI_iO

TDE 1.7300 TRA 4.3517 TC3-S,0832 BAU .9109

RDt .??39 IRA 1,0818 RC3 ".4448 FAD .12958

POt 4.03?0 FRA12.9998 FC3-8.1287 BSP 11|4D

EDE 1.9000 ORA 4.4642 BC_ 3,1181 FOP 2702

DLA -E.?t RAL 329.44 RAD 6043.? ¥EL 11.911 PTN 0.02 YHP S.?$4 DPA -30.84 lAP 278.0Y [CC 1.300D

L-| TINt INJ LAT INJ LONG INJ IT ASC INJ AZNTH INJ TINt PO CST TIN INJ 2 LAT INJ 2 LONG

3021.71 -31.81 gl.gS 10D.14 127.46 18 5D 3 2021.? -15.03 72.18

289T.33 -20.$4 84.04 104.04 9121.2T 19 34 48 189T.3 -12.32 04.20

272D.14 "22.36 T2.Dg 100.?S 116.52 20 52 3 1720.1 -g.81 SI.SS

2413.30 -19.10 56.65 196.37 113.3g 21 43 44 1483.4 -7.93 34.84

221D.29 -17.86 37.11 t98,92 112,28 23 3 48 121D.5 -?.23 15,15

18,01 196.3T t13,39 24 17 50 g57.9 -?.93 390.21

1,gl |gs,?5 116.52 ! 1g 32 767.D -g.81 340.90

'NIl-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

OGT t454,1 5DR 1688.g $05 1400,0 OT 133,5 SR 51.5 SS 120.2

RRT .9522 tRF .9664 RTF .9855 CRT .9691CR9 -.9589 CST -.g992

OGB 6171.4 R23 .O?gg RI3 .gild LSA 186.3 NSA 13.5 SSA 1.5

001 6682.G 002 500.T THA 14.D7 ELI _42.5 EL2 11.g ALF 2D.04

13T



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS HA9 tl tITS

HELIOCENTRIC EONI¢

RL 148,ll LAL ,O0

RP _19.S? LAP ",44

MC IS?.383 GL 4,80

PLANETOCEMTRIC CQNIC

C3 E2,24E VHL 4,?|S

LNCN AZMTN LNCN T|NE

SO.G0 10 3 11

SD.DO IS SO tS

?O.OO 19 $1 18

80.00 81 T 8A

DO.D0 88 3R l?

lOO.OO 13 BO IS

110.00 0 54 38

PLIGHT TIME tit,DO

L_ |Tl.TI VL |t,ll) SAL

LCP $3.33 YP _8,123 GAP

GP -13.T8 IAL 158.84 ZAP

ARRIVkL DATE DEC I! ISTI

O|STANCE Sl4.933 EARTH TO MAR1

-I.3S AlL 19.38 HCA tl8.?t iHA ITS,IA [¢C ,tO3tO IHC .TOil Vl 88.981

,50 AZP 90,35 TAL 3t9,_8 TAP 178.05 RCA 148,?? APO 813.9! V8 8S.443

R,44 ITS |71,39 ZA[ t03.90 [TE 183.18 ZAC 88.94 [TC 867,99 LV| 9,08

DLA -T.|S RAL 329,90 RAD $643.8 VEL SI.929 PTH 8,93 VHP 3,818 DPA -39.33

L-I TINS INJ LAT |NJ LONG INJ RT A3C ZNJ AZNTH INJ TIME PO CST TIN

30t1.73 -31.60 8t.SS 190,TO 127.88 18 53 2T 8DlS,T

8891.03 -28.61 84,28 |94.93 "121.4S 19 38 37 legt.o

8T1[o80 -88.18 TE,SO 18T,3T tie,T1 20 36 88 1718.E

84?3°88 -18o84 38.05 199.01 113.60 21 48 38 14?3,8

8199.99 -I7.61 36.47 199.56 118.49 23 8 5T 1890.O

1948.30 -18._4 IT.48 199.01 113.60 24 82 44 940.3

tTSD.Ot -22.18 1.48 197.3? IIS,TI t 23 St 759.0

RAP 178,33 [CC 1.3980

INJ 8 LAT INJ t LONg

"14,78 78.SS

"18,05 $3.90

-9.5_ SI.SS

-T.98 34.3!

-),SO 14.39

-?.98 3SS.98

-9.St 340.17

DIFFERENTIAL C¢iqRECTION8

TOE t. T9S3 TRA 4,5304 TC3"3,188| SAU .9397

HOE ,?SIt RRA 1.0849 RC3 -.4143 FAD .1Z688

FD[ 4,5777 FRAI[,41DI FC3-4.9189 BSP 114S3

8DE 1o9530 DRA 4,0449 BC3 3.1501FSP 2?0?

HID-COURSE EXECUTION ACCURACY OfqDIT DETERMINATION ACCURACY

8GT $$49,1 8GR 1610.9 8G3 1455.1 8T i3?.3 83 SO.7 |8 112.T

RRT ,9473 RRF .9912 RTF ,9836 CRT .9S44 CRS 0.9545 CST 0,9993

9GB 6041,4 R23 ,0752 313 ,9890 LSA 187.8 N)A 13,9 8SA t,$

SG! 6982.9 SG8 502.9 ?HA 13.00 EL1 |45.7 EL! 12._ ALP I9,5?

LAUNCH OAT[ MAR t8 IR?I FLIGHT TIME 8?4.0D

H[L|OCENTfllC CONIC

ML 148.89 LAL ,DO

RP 819.81 LAP -.41

RC 1S9.881G_. 4.83

PLAN[TOCENTRIC CONIC

¢3 88°$34 VHL 4,?IS

LNCH AZNTH LNCH TIME

$D.O0 IS 8 39

60.00 18 54 14

TO.DO 19 5S 34

8g.OO 21 18 18

90.00 8[ 3? I?

rOD,DO 83 55 3

110.00 O 58 58

LCL ITS.TS VL 32,299 GAL

LQP 36.99 VP 88.090 GAP

GP -13.88 ZAL 188.$9 ZAP

DISTANCE 659.067

-6.86 AZL 89.37 HCA 219.93 8HA

,30 AZP 90,48 TAL 318.08 TAP

$1,Q3 ST8 I71,84 ZA[ 108.50 [TE

ARRIVAL DATE DEC 17 19TI

EARTH TO MAN)

179.4) ECC ,80308 INC .$309 Vl 89.988

178.85 RCA 148.S3 APO 819.83 V8 85.405

188.T3 ZAC 89.43 ETC let.DE LVl 9.SS

DLA -?.ST HAL 330,34 RAD DG44.0 V[L 1t.942 PTH 6.95 VHP 3,854 DPA -37.93

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO CDT TIH

3012.93 -31,43 91.42 181,28 |27.?6 18 54 43 2012, T

8885.T3 -26.48 83.94 195.23 I8I,6I 19 42 19 1885.?

8?05,38 -I1.91 72,09 198.00 116.88 20 40 39 1705.4

2465,50 -18,61 55.54 199.66 113.77 21 53 1? 1465.3

8190.97 -17.38 35,92 800.22 112.67 23 13 48 1191.0

1939,9T -18,68 16.91 199.66 113.77 84 2? 2) 940.0

1752.20 -81.91 l,OO 198.00 116.80 1 28 9 ?52.8

RAP 8?8,05 ECC 1,378S

INJ 8 LAT INJ 8 LONg

"14.S8 78.47

-11.83 $3.98

-9,26 30,89

-?.34 33.84

-).DE 14.05

-?.34 355.EI

-9.28 339.80

DIFFERENTIAL CCRRECTION8

?DE 1.8579 TRA 4.?099 TC3-3.1976 BAU ,9621

ROE .7599 RRA .9?12 RC3 -.3862 FAD .122?3

FD[ 4,5198 FRAIS,2339 FC3-4.8953 BDP 11T69

BDE 8.0078 BRA 4.8089 De3 3.1911 FSP 8958

HID-COURSE EXECUTION ACCURACY

3ST 0839.2 3GR 153T,? $83 1420.9

RRT .9419 RRF .9533 RTF ,9837

988 ?OtO.O R23 .0709 RI3 .9849

3GI 8991,8 898 306.3 THA |2.02

LAUNCH DAT[ MAR 18 1971 FLIGHT TIM( 876,00

DISTANCE 663,liT

-S, TS AZL 39.44 HCA 221°1! SNA

,11 AZP 90,42 TAL 318,49 TAP

59,7| [T9 ITl,IO ZAEIOl,I3 [TE

HELIOCENTRIC CCNIC

ML 148.SS LAL .DD LOL 178.79 VL 32.3D4 GAL

iP 811,58 LAP -.9T LOP 3T,$S VP 88,035 GAP

HC 162.390 GL 3,73 GP -18.?? ZAL 133,04 ZAP

PLAN[TOC£NTRIC CONIC

C3 83.049 VHL 4,001 DLA -7,96 HAL 330°78 MAD 9644.8 VEL 11,980 PTH 9,96 VHP

_BIT DETERNINATION ACCURACY

3T 14/.1SR 49,1 98 It?.t

CRT .9594 CRI -.9500 CST -.9994

LIA 18g,3 NSA 14,3 98A 1.3

ELI 148.0 EL! Ia.l ALF 18,$0

ARRIVAL DATE DEC 19 tg?t

EARTH TO MARS

!78,38 ECC ,80831 INC ,5601 VI 89.989

|?9,39 RCA 148.49 APO 818,59 V8 85,389

182,38 SAC 89.69 ETC 887.8? LVI 8,30

3,898 OPA -37.39 RAP 8T7,88 ECC t,3713

LNCH AZNTH LNCH TINS L-I TIME ZNJ LAT

SO°OD 19 9 41 3008,41 -31.30

SO,O0 19 57 SO Ei81.3Y -86,27

?D.DD 19 39 40 8099,69 -_I,73

80.00 81 16 44 2458.32 -18.42

90.09 88 42 1 2183,1S -IT.IT

100.00 0 3 38 1932.79 -|9,48

ilD,OO 1 3 8 1749,48 -21.73

DIFFERENTIAL CORRECTIONS

TOE 1.9808 TRA 4.8883 TC3-3.1031 BAU .9886

HOE .TSA8 RRA ,tilt RC3 ".$599 FAU .ltglT

FD8 4.4589 FRA|8,03?? FC3"4,4?S? 93P 18073

9OE 8,0831 ERA 4.9740 8C3 3.2083 FSP 2594

LAUNCH DATE MAR 18 tiTS

HELIOCENTRIC CONIC

RL "149.89 LAL ,DO LOL ITI,T3 VL 38,311 GAL

RP 813o91 LAP ",33 LO_ 3|,00 VP 88,012 GAP

M¢ 114,912 K 3,8T GP "18,33 Zkk 153,3? EAR

PLAN[TO¢EHTNIC CONIC

INJ LONG INJ RT ADC INJ AZHTH INJ TIME PO CST TIN INJ 8 LAT INJ t LONG

98,83 191,87 18T,89 18 59 51 8009.4 -14.43 T2.33

93.69 195,65 181,74 19 43 S2 188t.4 -11.64 63,40

T|.73 198,95 II?,D_ 8D 44 39 |699.9 -9.04 50.38

IS.tO 800,33 113;92 21 57 42 1450.3 -7.11 33,44

35,43 800,09 118.82 83 19 84 !183,2 -8.3? 13.61

tl.4T 800_33 113.98 0 35 44 932,0 -T.11 354,81

.95 198.95 11T.02 I 38 8 ?46.4 °9.04 339.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERHIRATION ACCURACY

SGT 7022,$ 3GR 1462.1 853 I385,7 ST 144.8 3R 48.0 39 !19.G

RRT ,$352 RRF ,$489 RTF ,_38 CRT .954E Cn| -.9434 CIT -,9193

8GD ?174,$ 383 .O955 RI3 .2845 LSA leO.a H9A 14._ 334 !.3

$81 TI39.$ $82 $10.$ THA 11,13 ELI 181.$ EL2 13,? ALV IY,Yb

FLIDHT TIME 8T9,00

BIITANCE 99?,320

-9,$$ AZL $9*|| HCA |82,|9 8HA 89,933

-.02 AZP 90,)? TAL 31e.09 TAP 83,38?

58,4t ITS 170.9| ZA[ 99,79 EYE T,IA

ARRIVAL DATE O[C It tgTl

EARTH TO NAR8

ITg.gt [C¢ .80TS8 IN¢ .4933 V!

IRO,)S RCA 142,33 APO 818,9! V8

191,1| ZAC 90,33 ETC 8it,S4 LVI

C3 83,AS? VHL 4,849

LNCN AZNYH LNCH TEND

)D.O0 19 18 44

90,00 19 I I?

?0.00 tO 3 33

89,00 81 81 8

9D.DD [8 41 39

I00.00 0 T 30

110.00 1 9 $S

D|I_r[R[NT|AL CORRECTION)

TOE 1,983T TRA 5.0680 TC3-3.8146 IAU 1.0149

RD[ ,?509 RRA ,8T09 RC3 -,3398 FAU 011578

VDE 4,3993 FRAIl.840? VC3-4.8893 DIP 18378

BDE 8.181D BRA S,1422 BC3 3,8320 FIP 2535

DLA "8,31 RAL 331.R8 RAO SM4.4 V[L |1,9?8 PTH 9,91 VHP 3,9)3 OPA -39,|9

L-! TIN( INJ LAT INJ LONG [NJ RT AIC INJ AZNTH INJ TIN[" PO CST TIH

300S,9S ")1,19 91,09 192,48 127,94 19 2 5t 800T.0

t$??,8T "89,|4 9),46 136,49 121,84 19 49 15 |R??o9

8994,T9 "tt.39 ?1,44 19g,31 |17.14 20 48 23 1994.8

1438.81 -|0°85 $4,78 801,O1 114.05 28 | 34 1432.8

8]?D.43 "19,99 35,98 801,$9 112,99 83 82 4? t178.4

1988.68 -|9.83 ID,99 8QI.OI |14.09 0 39 5? g26.T

tT41,61 -tl.$9 ,36 199,31 117.14 I 35 5? T41.S

NtD'COUR8E EXECUTION ACCURACY

SGT ?208,8 )GR 14DS,S 8G3 1330.3

RRT ,92?9 RRF ,g418 RTF ,9838

8GB T338.t 323 .9634 RI3 ,984T

38| ?320,0 $88 515,3 THA 10,38

RAP |??.$3 ECC 1.389|

INJ 8 LAT INJ 8 LONG

"14,31 ?8.22

-11.49 83,83

-8.8? 30,38

-6,91 33,10

-6,18 13.83

"G,91 334,4?

-8,8T 339.84

_BIT OET[RNIHATION ACCURACY

8T 148.4 9R 4?.0 89 !14.0

CRT .9486 CR9 -.9403 C)T ",9998

LSA 192.4 N3A 13,0 83A 1.3

ELI 155.0 ELl 14,2 ALF IS,89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAU_CN OkTt mAR 11 IITt FLIGN1 TI_ |80.DO ARRIVAL OAT[ DEC I| IlTI

NEL|OCENTRIC CCdi|C OlITANC[ 171.431 [ARTN TO NAR8

RL 148.li LAL ,O0 LO4. t?l.?| VL _8.$17 GAb *S.94 4ZL IS,ST NCA t!3,41SNA 179,?1 [CC ,20810 INC ,4898 vt _9,ttl

RP 61?.11 LAP -,30 LOP 40.10 VP 81,t14 GAP ".19 4ZP 90.31 TAt. 317,69 TAP 181,10 RCA 146.18 APO 817,Z? VZ ZS.I81

RC 117.441 GL 2.it GP -11.11ZAL 153,70 ZAP |?,1i [T8 !?0.88 ZAI[ 98,48 IT[ 18|,88 ZAC gO.?4 [TC 8S?.82 LVI ?.lO

PLAN(TOCENTR/C C_41C

C3 63.S48 V_L 4.894 DLA -8,13 RAL 331.14 RAD i_44,1Vl[b 11,99? PTH I.tt VffP 3.97S OPA °$8.54 RAP 8?7,S5 [CC |.3941

LNCN 46NTN LNCH TIN| L-I T|N[ |NJ LAT

S0,00 16 !| 40 $00|°22 "31.12

60.00 19 4 34 2I?S.I? -21,05

?O,OO 60 ? 14 2G90.88 "21.48

80,00 21 25 ? 2447.09 "18.11

90 O0 22 SO 45 21'/'0.78 "|6.64

100.00 0 11 S| 1921.56 -18.11

110.00 | 10 3? I737.?0 -21.46

DIFFERENTIAL CQRRECTION8

TOE 2.0451 TRA 5,2418 TE3-3.2414 BAU 1.0426

RD¢ .7467 RRA .8233 RC3 -.$14t FAU ,11272

FD( 4.3225 PRA11o6258 FC3-4.G?SO 81P 12638

8DE 2.1772 8RA 5.3061 8C3 5°2566 FSP 2468

|NJ LONG INJ R? ASC |NJ AZNTH |NJ TiNE PO CIT TIN INJ 2 LAT [NJ 2 LONG

90,96 193.10 128.00 19 5 45 2005,2 "14.82 72,14

83,30 197.14 121.91 19 52 29 1875.2 -11.38 83.09

71,20 lgg.g8 117.23 20 $2 5 1690.9 -8.72 90,11

54,41 201.70 114.|5 22 5 54 |447,1 "$.?4 )2.66+

34,68 202.2? 113.06 23 26 56 1170,8 -5.98 18.91

1S,70 201.70 114.|5 0 43 56 921,6 -6,74 3S4.16

,12 199,98 117.23 1 39 34 75?,7 -8.?2 339.03

NID*CCUR$[ [XECUTI(_N ACCURACY ORBIT D[T[RN/NATION ACCUIIACY

SGT 7373.0 8GR 1345.1 6G3 1313,4 ST IS1.8 8R 46.1 68 112.8

RRT .9199 RRF ,9328 RTF .9839 CRT ,9431 CR$ -.9353 CRT -.9991

SG8 ?494.6 R23 ,0593 R13 .9646 L$A 193.7 NSA 15.4 $54 1.3

$G1 74?6,6 $G2 520°2 THA 9.5? ELI 157o9 [L2 14.7 ALF 16,13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

HAUNCH DATE NAR iS SS?t

NELIOOENTRI¢ ¢¢1(!¢

RL 14A,91 LAL ,DO

RP _DT,2? LAP -t,8S

MC SS.SGI Gb -lS.4S

PLAHETOCENTM|C CONIC

C3 36.685 VHL 6.300

LNCH AZMTM LNCH TIME

S0.D0 t9 42 5

6O.OO 21 3 51

TO.DO 22 53 43

80.00 ! 34 48

81.87 E 35 EO

t00.D0 4 17 40

lID.DO 3 5? 3

PLIGHT TIN_ tSO.O0 ARRIVAL DATE AUG tS tOTS

DISTANCE 409.845

LGL t77,?4 VL 53.71t GAL "?,l) AZL 9),06 HCA |42.88 IRA

LOP )80.60 VP 15,194 GAP 17.66 AZP 8?,56 TA_ 32S.40 TAP

GP G.G) ZAL I41,94 laP 162.85 ETS 158.05 ZAE 163.72 ETE

EARTH TO MAR6

105.48 £CC ,30344 ZNC 3.061I VS Et,IE0

tOt.E8 RCA 143. I3 AFO 227,84 V2 RG,426

134,tO ZAC tOS.SG ETC 274.82 LVI -ZD.OO

DLA -29.)5 RAL 3)1.)T RAD 6650.6 VEL 18,6)E PTH T.48 YHP 6.6378PA -14.46 RAP 303.30 ECC t.6931

L-! TIME INJ LAT INJ LONG ENd RT ASC _NJ AZNTH INJ TIN( POCST TIN INJ I LAT ZNJ R LGN6

869).83 -16.9! 74,92 196,)g 13S,16 80 86 58 1695.8 1.33 58.84

247),48 -I.gs 61.76 284.84 |29,25 2| 45 |2 1475.5 6.10 43.80

2152,57 -2.86 41,3T 810,68 184,09 25 Eg 35 1152.6 12.60 ES.SS

1660.06 T,38 9.94 E16.55 119,01 8 E 88 660.1 10.64 $48.2)

1468.93 t2.04 )57.05 819,04 116,95 3 O 43 462.9 22.11 335.11

1134.56 T,38 )31.31 616.53 liD,Q1 4 36 34 |34.6 18.$4 309,68

I199,39 "2.26 )30,28 210.68 124.09 4 17 5 199,4 ll,6D 3|D.60

DIFltERENTIAL CQqR[CTIQtSI

TOE'S,DiD? TRA-2.0)8S TC5 ",0969 6AU ,1048

ROE -.4879 NRA -.tOSS RE3 o1799 FAU ,04643

POE .9068 IrMA |.7474 P¢3-t.0169 DSP 4063

ODE S.IS64 ERA 2.0473 6C) ,I664 FSP 4|5

LAUNCH DATE MAM 89 197|

HELIOCENTRIC COIqlC

NL 148.92 LAL .DO

MP lOT, S8 LAP -I.SS

RC 5S.668 fA. -17.22

PLANETOCENTRIE CONIC

C3 39.309 VHL i,|12

LNCH AZNTH LNCH TIME

SO.DO IS 47 37

60.DO 21 11 21

?O,OO 23 5 9

T9.36 2 Ig 46

79.5i 2 IS 48

T9.31 I 19 48

llO.OD 4 8 31

MID-COURSE EXECUTICfi ACCURACY ORBIT DETERMINATION _cCURACY

SET 8)38.1 $G_ 531.0 SG) 880.3 8T ST.6 86 12.4 88 44.5

RRT ,66|3 RRP -.TO04 RTF -.68?9 CRT ,8995 CRS .TAIT CAT .9750

SG6 E)97,6 683 -.1880 RI3 -,66|5 LAA 75.1MIA 13.5 88A 1.1

$G! 2)65.! $62 )93,6 THA 6,79 ELI 61._ EL2 9,1 ALP 18,88

FLIGHT TIME 152,00 ARRIVAL DATE AUG 18 StTI

OISTANC[ 41).13) EARTH TO NARD

LOL 177,74 YL 3).619 GAL "7.46 AlL 93.1) MCA 144.06 8HA 203.)Z ECC ,t9616 |NC ).5513 Vi _9.960

LOP 321.66 VP 89.088 GAP 17.80 AlP 87,45 TAL 386.43 TAP 110.56 RCA 143.25 AP0263.60 VE 66.436

GP 7.07 ZAL 141.74 lap 161.25 ETA 158,10 ZA[ 164.01 ET[ 131.06 ZAC t08.61 [TC 174.91 LVI -60.48

OLA -tO.Or RAL 331.?9 RAD 6650,1 VEL 12.577 PTH 7.44 VMP 8.)9? DPA -14.Ot

L-I TIME INJ LAT JNJ LONG INJ RT ASC IHJ AZHTH INJ TIN[ PO CST TJM

2668,50 -15.71 73.79 198.55 1)5.51 20 38 6 1668.5

2445,76 -6.70 60.30 205,11 129,51 21 38 6 1445.8

2110.94 -.67 )9.19 811.14 124.15 83 4Q lO 1110.9

1512,36 18.58 1.80 21g.D5 117.47 2 45 O 512.4

1512,)6 I2,)8 J,6D 219.05 117,47 2 45 D 512,4

1512.36 18.58 1.80 El9.OS 117.47 8 45 O 512.4

1157,76 -.67 328.1! 21_,14 124.15 4 27 49 157.8

RAP 305.S& ECC 1.6305

INJ 2 LAT JNJ 2 LONG

2.57 37.60

T.4D 41.36

13.10 19.40

62.86 339.03

22.S1 )39.05

22.31 336.05

13.10 306.32

DIFPERENTIAL CCRR[CTIONS

TDE-I.0690 TRA-Z.0139 TC3 -,0961BAU .1059

MDE -°4784 NRA -,8|62 RE3 ,1AS? FAU .04786

FDE .9604 PRA 2.8342 FCS'I.OOI3 DIP 4181

DOE S.S?ll BRA R.0275 6C3 ,2068 PSP 444

LAUNCH DATE MAR 16 IRTI

HELIOCENTRIC CONIC

RL 146.62 LAL .DO

RP lO?*O6 LAP "1.63

RC 56.856 GL "18.03

PLANETOCENTRS C CONIC

C3 37.048 VHL e,O8T

LNOH AZMTH LNCH TIN[

5O.OO 19 53 33

6D,O0 ll 19 23

70.00 23 J8 JI

77.41 2 t lg

77.4S 2 I 19

77.4§ E t 13

tl8.0O 4 Zl 33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2)74.3 SGR 548.8 )63 267.8 ST 5g.t 66 22,4 86 46.1

RRT .6958 RRP -.7398 RTF -.8988 CRT .9116 CRS .7966 CAT .9739

6GB 2436,9 RI3 -.1410 R13 -.8948 LSA T7._ MSA 13,4 88A 1.1

SGI 2403.9 SG8 )8?.8 THA 9.41 EL! 62.6 [LR 8.7 ALF 19.46

FLIGHT TIME 154.90 ARRIVAL DATE AUG 20 1676

DISTANCE 416.491

LOL 177.74 VL 33.53|GAL -7.34 AlL 93,t5 MCA 14S.39 _MA

LOP )it.iS VP 14.975 GAP 16.75 AZP 67,33 TAL 326.47 TAP

GP 7.49 ZAL 141.SQ ZAP 16Q.EI ET6 136,18 ZAE 164.84 [TE

2ARTM TO MARt

lOt.T! ECC ,88925 INC 3.2471 VX 29.920

|ll,OI RCA 143.36 APO 260.05 V2 26,446

1_8,03 ZAC lOS.DO ETC 2?_.gO LVI -20,98

DLA ")0.73 RAL 331.24 RAD 6649,6 VEL 12.527 PTH ?.41 VHP 8.164 DPA "23.33 RAP 305.75 ECC 1.6097

L-I TIME |NJ LAT INJ LONG INJ AT ASC INJ AZMTH INJ TIME PO CST TIN |NJ R LAT INJ 2 LONG

2643,13 -14.47 ?8.65 198.79 135,84 20 3? 36 1643.1 3.84 56.74

2414,76 "?.35 58.?9 605.49 129.74 21 59 38 1414.8 8.74 40.85

2063,23 I.D9 )6.81 811.83 124,14 23 32 )6 1065.2 |4,73 16.66

1352.35 15.53 5.08 819.18 118,03 2 3_ 12 552.3 t3.53 342.33

1932,35 13.15 3.08 EI9.IE I18,83 2 38 12 532,3 23.53 34R.33

1532.35 It.it S.06 216,12 |!8,03 2 32 18 552.3 23.33 342.33

IIIR,O5 1.08 5E5.73 E11.83 124.14 4 40 5 112.0 14.73 $05.78

olrPE_EMTZAL C_R[CTZON8 MID'COU_|E EXECUTION ACCURACY

TD2-I.OTSA TRA-I.t69t TCt -,OSOS 6AU .lOT? lET 8404.6 tGR 570.0 SG3 316.2

ROt ".4TOt RRA ".144? RE3 .19?6 FAD ,04936 RAT *73|T RRF "*?7T1RTP 0._#56

FOE .8968 PRA 2,1648 PCS"ItISSt BSP 4868 |G| 8471,4 RE_ ".1945 613 -.0985

ROE 1.1T42 SRA t.0041 6C3 ,tiT4 PIP 4?| 8G1 t441.6 8Gt 3lt. S THA 10.12

LAUNCH GATE MAR 16 lOTS PLIGHT TIME 156,00

HELIOCENTRIC CONIC OI8TANCE 419.RI4

RL 148.98 LAL .DO LOL 17?.74 VL 3).446 GAL "?.iS AlL 93.35 MCA 146.61 )HA

RP 2OT,Ol LAP -I,S4 LO# 364,30 VP 24.474 GAP 16.30 AZP 97,I0 TAL 326.S1 TAP

R¢ 3T.623 GL -IS.IS GP T.64 ZAL 141.RE ZAP 159.14 ET3 158,06 ZAE 164.36 ETE

PLAMETOCENTRIC CONIC

C3 33.i90 VHL S,SSI DLA "_1.46 RAL 336.71 RAO 6649.8 VEL 28.462 PTM 7.37 VHP

LNCN AZMTM LNCM TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50.00 19 St 36 2617,11 -13.20 7|.49 ISD.IE 136,14 20 43 33

60,00 21 28 10 2366,32 -$,94 5?,28 E05.66 lag,g4 21 T 38

T0.00 23 33 22 201),82 3,04 34.18 E12.7) 114,83 24 6 SS

?S,SS 1 t4 43 IS86,63 13,68 ?*gg 819,26 118.63 2 2! 10

TS.56 S 54 43 1586.83 13.68 T.DS 816.26 116,63 8 21 tO

75.56 I 54 43 i566,83 i3,66 7.99 819,26 118.63 2 21 lO

110.08 4 36 44 I860,64 ).04 )23.04 812,73 124.03 4 54 24

DIFIr[R(NTIAL CORRECTION) HID-COURSE EXECUTION ACCURACY

TOE-I,0SSO TRA-l,gSOl TC3 -,08St DAU .110Q 8GT 2432.1SGR $97.S 663 333.6

RDE ",4943 RMA -,_756 RC3 ,2S26 PAD ,DS096 RRT .T649 RRP -.8117 RTF -,$970

FOE 1,0461 FRA 3,0786 _C3-|,2289 ASP 4345 SGB 2604,4 623 -,f663 613 -,9023

BDE S.S783 DRA 1.6794 DC3 .2296 PiP SD8 SGI 24T5,T SG8 3T6.2 TMA 10,90

ORBIT DETERM/NAT]ON ACCURACY

ST 60.3 8R 2_.S 88 47.?

CRT ,t_34 CR6 .3112 CSY ,|Y28

LIA ?9,0 M|A 13.3 88A l,t

ELI 63.8 EL2 8.2 ALF 16.36

ARRIVAL DATE AUG RI 16YI

EARTN TO NARD

EOO,DE ECC .26269 INC 3,3493 V| RRo92D

llS,iE RCA 146,47 APO 266,$6 ¥2 26,457

125.80 ZAC 10g.43 [TC R?§.09 LV| -21.S0

?.640 DPA "13o88 RAP 305.63 [CC 1.$906

PO CAT TIM INJ 2 LAT INJ 2 LONG

1617.1 5.iS $3.65

1382,3 |D,|4 36,23

1013,S 69.32 13,95

586.8 24,26 345.23

586.6 64.28 343,23

566*6 24.28 345.23

60.6 16.52 302.B?

ORBIT D[TERMINAT|ON ACCURACY

3T 61.4 SR 22.? 86 4g,4

CRT ,g352 CR3 .8269 CAT .9716

LSA 80,g NSA /3.2 88A 1.0

ELI 65.D EL2 ?.6 ALF 19.33

140



" JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM OATE MAR 19 I87|

HELIOCENTRIC CONIC

RL 148.92 LAL .OO

RP 206.84 LAP -|.64

RC 57.675 64. -19.78

PLAN[7OCENTRIC C_IC

CS 34.856 VNL S.gO4

LNCH AZNTH LNCH TIME

50.00 20 $ 49

60.00 21 3? 49

70.00 25 51 46

73.73 I 44 22

?3*?3 | 44 22

?3.73 t 44 22

SlO.OQ 4 55 8

PLIGHT TIN[ lSS.OO ARRIVAL DATE AUG 24 167|

DISTANCE 423.395 EARTH TO MARS

-?.06 AZL 83.48 HCA t47.87 IRA 188.45 ECC .27647 IMC 3.4588 Vl 29.620

V2 28.468

LVI "22.06

LO(. !77.74 VL $3.3?0 4AL

LOP 325.66 VP 24.7?? GAP 15.87 kZP 87.0? TAL 325.S5 TAP 114.43 RCA 145.50 APO 253.31

GP 8.44 ZAL t40.91 ZAP IN.D4 ET$ 15?.86 ZAE 164.38 [T[ 122.08 ZAC lOJ.gfl [TC 275.18

DLA -32.2g RAL 355.20 RAD 6648.8 V[L 12.440 PTH 7.34 VHP ?.?25 DPA °12.43 RAP 306.0? [CC 1.5756

L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO C$7 TIN INJ 2 LAT INJ 2 LONG

2590.29 -11.80 70.31 199.55 136.42 20 50 0 |590.3 6.49 54.51

2348.10 -4.44 55.57 206.6t 130.10 22 16 5? 1348.1 11.61 57.55

1953.63 5,35 50,97 213.94 123.79 24 24 20 953.6 16.55 t0.47

1817.92 14.25 10.67 219.46 119.28 2 11 20 617.9 25.05 347.91

1617.92 14.25 tQ.GT 219.48 119.28 2 11 20 617.9 25.05 347.91

1617,92 14.25 lO,6? 219.48 119.28 2 11 20 6]?.9 25.05 347.9!

1000.45 5.33 519.88 213.94 125.79 5 11 49 ,5 16.55 299,39

DIFFERENTIAL CORRECTIOMS

TDE-1.0896 TRA-l,g261 TC3 ".0788 BAU .1128

ROE -.4596 RRA -.3074 RC3 *2290 FAU .OS298

FO_ !.0986 FRA 3.1948 FC3-1.3084 ESP 4404

BD[ 1.1826 ERA 1.9524 BC3 .2422 FSP 541

MZD-CQURS[ [XECUTION ACCURACY ORBIT _£rERM|MATIq_i ACCURACY

$GT 2454.8 SGR 62g.7 885 558.0 ST 62.4 SR 22.9 68 51.1

RRT .7940 RRF -.843! RTF -.8998 CRT .9466 CR8 .8428 C37 .g?07

888 2554.2 R23 -.1632 813 -.9060 LSA 82.8 MSA 13.2 88& 1.0

$81 2506.4 SG2 3?4.9 THA 11.78 ELl 66.1 EL2 7.0 ALF |9.39

U4_4CH DATE MAR 18 t871 FLIG½T TIME 160.00 ARRIVAL DATE AUG 26 1971

HELIOCENTR/C CONIC

RL 146.92 LAL .OD

RP 206.87 LAP -1.83

RC 58.203 GL -20.75

PLANETOCENTR;C CONIC

C3 35.920 VHL 5.024

LNCH AZNTH LNCH TIRE

50.00 20 14 18

60.00 21 48 32

70.00 0 19 55

71.97 I 35 2

71.97 1 35 2

71.97 I 35 2

t10.00 S 18 18

DISTANCE 426.931 EARTH TO MARS

LOL 177.74 VL _3.298 GAL -G.g3 AEL 95.58 HCA 149.14 _d4A 198.99 ECC .2TOSS INC 5.5761 VI _9.920

LOP 326.93 VP 24.685 GAP 15.44 AZP 86.93 TAL 526.60 TAP 115,74 RCA 143.89 APO 250.29 V8 26.4?3

GP 8.98 2AL 140.56 ZAP 156.89 ET8 157.81 ZAE 184.30 ET[ 119.28 ZAC 110.42 ETC 2?5.24 LVI -22.65

DLA -53.13 RAL 333.72 RAO 6646.5 VEL 12.405 PTH ?.31 VHP 7.5t4 DPA -tl.90 RAP 306.17 ECC 1.5582

L-I TIME ZNJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C8T TIM ZNJ 2 LAT INJ 2 LONG

2562.58 -10.51 69.10 200.10 136.68 20 57 1 1562.8 7.8? 53.34

2311.74 -2.84 55.82 207.40 130.22 22 27 4 1511.7 13.18 35.72

1877.18 8.21 26.92 215.63 123.27 0 51 lO 877.2 21.03 5.93

1846.41 14.82 13.19 219.79 t19.98 2 2 29 648.4 25.83 )50.44

1648,41 14.82 13,19 219.79 119.98 2 2 29 648.4 25.85 390.44

1646.41 14.82 13.10 _18.79 !|9.98 2 2 29 648.4 25.89 390.44

8212.03 8.2t 295.74 215oS3 I23.27 ? 2 52 S2_2.D 21.03 2?2.75

DIIrlrERENTIAL CCRRECTIDN$

TOE-1.0981 TRA-1.8852 TC3 -.D734 BAU .116D

8DE -.457/ RRA -.5422 RC3 ,2484 FAU .05442

FOE 1.1564 lIRA 3.3158 YCS-l.3880 88P 44?4

DOE 1.1895 lIRA 1.82516 DC3 .2571 FSP 5?8

LAUNCH DATE MAR 19 187t

HELIOCENTRIC cONIC

RL 148.92 LAL .DO

RP 208,82 LAP "|,83

HC 56.80? rd. "21,74

PLANETOCEN781C CON|C

C3 33.086 VHL 5.752

LNCH AZMTH LNCM TIME

50.00 20 22 26

IO.O0 22 D 54

70.00 1 3 25

?0.23 .1 28 50

?0.23 I 28 30

70.25 ! 26 30

RID'COURSE [X[CUTICN ACCURACY

8GT 24?6.2 3GR 668.0 $83 37?.9

RRT .8200 RRF -.B?tD RTF -.90_5

8GB 2|64.7 823 -.1987 815 -.909?

$81 |S_7.4 SG2 375.2 THA 12.75

FLIGHT TIME 162.00

DISTANCE 430.518

LG4. 17T,74 VL 33,i89 GAL *l.8D AZL 93.70 HCA 150.40 8NA

LOP 325,t0 VP 84.|92 GAP |5.02 AZP 86.?8 TAL 526.85 TAP

GP 9.96 ZAL |40.18 ZAP |55,85 [T8 157.82 ZAE 194,11 [TE

DLA -54.D3 RAL 334.28 RAD 1648,| VEL 12.399 PTH ?.29 VHP

L-! TIN[ INJ LAT INJ LONG INJ RT ASC |NJ AZHTN

2533.?9 -9.08 17,86 200.79 136.91

22?2.63 -t.t2 51.96 208.58 130.29

1743.54 15.|1 19.67 218.74 121.52

1673.1? 15.40 15,82 220.18 120.73

I673,1? 15.40 15,82 220.18 120.73

1673.17 1$.40 1S,62 220.18 120.73

OR|IT DETERMINATION ACCURACY

8T 63,5 IR 25.3 IS 55.0

CNT .957| CR8 .8594 CIT .8698

L8A 84.9 MSA 15,2 88A 1.0

ELI 67.3 EL2 8.8 A_F 59.52

ARRIVAL DATE AUG 28 1871

EARTH TO NAN8

19|.88 ECC .88488 |NC 3.7028 VI 29.620

117.08 RCA 143.79 APO 84?.4? ¥2 19.479

118.15 ZAC 110.99 ETC 275.31LVI -21.28

7.512 DPA -11.27 RAP 306.24 ECC 1.5445

INJ TIME P_CST ?iN INJ 2 LAY INJ 2 LONG

21 4 42 IS33.8 9.31 92.10

22 58 25 1272.6 14,80 33.73

I 32 29 ?43.5 25.00 357.59

I 54 23 6?3.2 t6.68 352.89

I 54 25 673.2 26.68 352.89

I 54 23 673.2 26.68 5S2.69

110.00 | "2 52 40?8.40 13.11 E86,SO 216.74 121.92 7 44 10

DIFFERENTIAL CCRR£CTION8 MID-COURSE EXECUTION AccuRAcY

702-1.0933 TRA-1.8456 TC3 ".0508 BAD .1SOD $GT 2471.9 5GR 712.2 5GS 368.6

ROE -.4550 RRA 0.|?85 RC) .2666 EAU,0594_ RRT .8440 RRF ".8552 RTF 0,_?8

FOE 1.2147 PRA 3.4347 ?C3-1.4?54 8&P 4383 388 |S72.4 823 ".2078 813 ".915?

ODE 1.1645 ERA 1.8840 8C3 ._?I4 FIR 612 6G1 2545,S 802 370.9 THA 15,87

5076.4 25.00 284.41

ORBIT DETERMINATION ACCURACY

8T 83.8 88 _S.7 08 54.7

CRT .9671 CRI *6752 CRT .9658

LRA 86.3 NSA 13.1 IDA .9

ELI 67.8 EL2 5,7 ALF 18.91

LAUNCM DAT£ MAR tl 1971 ?LIGHT TIM( t84,OO ARRIVAL DATE AUG 30 tiTS

HELIOCENTRIC CONIC DISTANCE 454.149

RL 148.82 kAL .gO LOt. t??.?A YL _$.tSl &AL "8.8l AZL 95.94 HCA 151.9? 8NA

RP 206.?? LAP "1,82 LOP 329,46 VP 24.512 GAP |4o81 AZP 86.62 TAL 3_6.71 TAP

RC 99.485 GL -2/.81 GP 10,25 ZAL 139.72 ZAP I04.45 ET$ 157,36 ZA[ 165.62 ETE

PLANETOCENTRI¢ ¢ON|C

C3 32.561 VHL 5.689 DLA "34.96 _AL 334.88 RAD 6647.9 VEL 12.340 PTN 7.27 VHP

LNCH AZNTH LNCH TIRE L'| TIME INJ LAT INJ LONG INJ RT ASC

50.00 20 3i 28 2503.88 -?.59 86.58 201.65

60.00 22 14 15 2250.14 .75 49.95 209.60

68.49 I 18 40 1698.61 Is.gg 17.98 220,69

68.49 I 18 40 1698.61 15.99 17,98 220.89

68.49 1 18 40 1698.61 15.99 17.98 220.69

68.49 I 18 40 1698.61 15,9g 17,98 220.89

68.49 I 18 40 1698.61 15.99 17.90 220.69

DIFFERENTIAL CORRECT|ON8

T0[-1.1150 TRA-1.8192 TC3 -.0593 8AU .1265

ROE -.4587 RRA -.41_7 RC5 .2682 FAU .05825

VDE 1.2846 FRA 3.5621 FC3-1.5582 BSP 4564

BD2 1.2057 ERA 1.8670 8C3 .2923 FSP 855

EARTH TO MAR8

194.56 ECC ,25971 INC 5.6594 ¥1 29,923

tIR°SR RCA 145,8_ APO 244,54 V2 28.485

114,28 ZAC 11|,8_ [TC 275.58 LVI -23,95

?.lid DPA -10.90 RAP 308,28 ECC 1.5326

|NJ AZNTH INJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG

157.11 21 13 10 1503.9 10.79 50.81

150.30 22 51 24 1230.1 16.57 51.55

121.54 ! 48 59 6g8.6 27.53 555.27

121,54 1 46 5g 698.8 27.$3 355.27

121.54 1 46 59 688.8 27.55 355.2?

121,54 t 46 59 699.8 21'.55 555.2?

121.54 I 46 58 6g8.6 27.$3 355.27

C_BIT DETERNINATION ACCURACY

3T 65,4 8R 24.4 $5 56.?

CRT .9?87 CR6 .8917 C$T .96?3

LSA 89.0 NSA 15.2 $SA .g

ELI 89.6 EL2 4.g ALF 20.10

MID'C_R$E EXECUTZOM ACCURACY

$GT 2503.4 SG_ 765.3 S05 425.2

RRT ,8616 RRF -.g162 RTF *,90?4

8GB 25t7.8 823 -*2292 813 -.9170

SGI 2590.8 $82 5?5.4 THA 15.08
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCUOAT[ MAR29 IIYl

NELIOCEMTRICCONIC
RL t4S,St LAL .00
RP 209,T4 LAP -t,81

RE 10o233 GL -23,gS

PLAN_TOCENTRI¢ ¢0N|¢

C3 31.758 VNL 5.134

INCH AZNTN INCH T|i_[

SO.DO 20 41 22

FLIGMT TIH[ |iT.DO ARRIVAL DATE lip | IS?t

OIGTANC[ 43?,82S EARTN TO NAR8

LOL LTT.?4 _q. $3,011 iAL -$,5? AZL 93,19 HCA 152.84 8NA Ill,IS [¢¢ .23470 IRE 8.9880 vI 19.920

LOP 330,73 VP 24,438 GAP 14.21 AZP 86.48 TAL 326,?G TAP |I9.?O RCA 143.98 APO 242.38 VE 2i,499

GP |0.9S ZAL 139.22 RAP tS3.16 ETS IS?.lO ZAE 183.4! ETE I|2.19 ZAC t12,32 ETC 2?5.44 IV| -24.6?

OLA -3t,00 RAL 33§,S3 RAD 6647.? VEL 12.3|S PTH ?.25 VHP S,934 DPA -9,87 RAP 30G.25 ECC 1,5223

L-I TIME INJ LAT IHJ LONG INJ RT ASC IHJ AZNTH INJ TIME PO CST TIN ZNJ 2 LAT INJ 2 LONG

24?2.46 -8.02 65.25 t02,68 137.28 21 22 34 1472.5 12.34 49.44

60.00 22 30 5 2182,?T 2.83

66.T4 1 11 |? 1723.12 t8.$8

66.74 1 It 27 1723.12 18.58

66.74 I 11 2? 1?23.12 16.58

69.74 I 11 2? !723.12 18.58

66.?4 1 11 27 1723.12 16.58

DIFFERENTIAL CERRECTION8

T02-1.1137 TRA-I.?854 TC3 -.9372 BAD .1324

ROE -.4626 RRA -.4i23 RC3 .3098 FAU .08044

FD[ |.3340 FRA 3,8834 FC3-1.648788P 4456

ODE 1.2060 BRA 1.6249 BC3 .3120 FSP 692

LAUNCN DATE NAR 19 lg?l

HELIOCENTRIC CONIC

47,66 211.12 130.22 23 8 28

20.32 221,32 122.42 I 40 11

20.32 221.32 122.42 1 40 11

20.32 221.32 122.42 1 40 It

20.32 22t.32 122.42 I 40 11

20.32 221.32 122.42 I 4D 11

MID-COURSE EXECUTION ACCURACY

8GT 2491.9 8GR 825.3 883 447.2

RRT ,8792 RRF -.9335 RTF -.9118

3GB 2625.0 R23 ".2374 RI3 -.9228

381 2597.8 SG2 377.1 THA 16.sg

FLIGHT TINE 168.00

1182.8 18.50 20.D2

723.1 28.41 337.84

723.1 28.41 357.84

723.1 28.41 357.84

723,1 28.41 35?.84

723,1 28.41 357.84

_qOlT DETERMINATION ACCURACY

ST 65.? 8R ZS,l 68 58.8

CRT .9842 CR8 .9069 CIT .8864

LSA 90.6 MSA 13.3 8SA .9

ELI 70.2 EL2 ¢.2 ALF RO.88

ARRIVAL DATE 3EP' 3 19?1

018TANCE 441.338 EARTH TO MARS

RL 148,92 LAL .00 LOL 177.74 VL 33.0388AL "6,48

RP _08.?1 LAP -1.80 LOP 332.00 VP 24.355 GAP 13,81

RC 61.050 G_ -R5.|6 _P 11.74 ZAL 138.66 ZAP 181.80

PLANETOCENTR|C CONIC

C3 31.229 VHL 5.53R DLA "37.07 HAL 338.24 RAD 864?,5

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG

SO.DO 20 52 25 Z439.39 -4.37 83,86

80,00 22 49 I 2128.56 5,21 45.06

64.97 1 4 49 1747,07 l?.|? 22.84

64,97 1 4 49 1?47.07 I?.I? 22.64

64.97 1 4 49 1747.07 17.1? 22.84

64.97 1 4 49 1747.07 I?.l? 22.64

64.9? 1 4 49 1747.07 17,IT 22.64

AZL 94.15 HCA 154,20 8MA 192.08 [CC .2499? INC 4.1500 Vt 29,920

AZP 86,26 TAL 326.82 TAP 121.02 RCA 144,07 APO 240.10 V2 28.492

ET8 158.77 2AE 162.90 ETE !10.38 2AC 113.09 ETC 275.50 LV! -25.45

VEL 12.295 PTH 7.23 VHP 6.757 DPA -g.o? NAP 308.15 ECC 1.5140

INJ RT ARC INJ AZMTH INJ TIME. PO CST TIN INJ 2 LAT INJ R LONG

203.90 137.42 21 33 5 1439.4 13.96 47,98

213,03 130,02 23 24 29 1128,6 20.8? 28.08

222.08 123.37 I 33 58 747.1 _.32 .O2

222.08 123.37 1 33 58 747.1 29.32 .02

222.08 123.37 I 33 56 74?.1 29,32 .02

222,08 |23.37 1 33 56 747.1 29.32 .02

222.08 123.37 I 33 56 747.! 29.32 .02

DIPlrERENTIAL COqRECTION8

TDE-1.1413 TRA-l.7358 TC3 -.0498 BAU .1403

ROE -.4726 RRA -.5|10 RC3 .3324 FAU .08236

FDE 1.4386 FRA 3.8128 FC3-1,7287 BSP 48?8

BD( 1.2353 ERA 1.8095 8C3 .3381FSP 739

LAUNCH DATE NAR 19 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2519.3 3GR 896,6 8G3 472.5 ST 67.4 8R 26.2 88 80.8

RRT .8992 RRF -.9481 RTF -.9108 CRT .9909 CR8 ,9221 CST .9849

8GB 2674.1 R23 -.2582 R13 -.9239 LSA 93.5 NSA 13,5 83A .8

8G! 2845.7 SG2 388.9 THA 17.98 ELI 72.2 EL2 3,3 ALP 21.04

FLIGHT TIN[ 170.00 ARRIVAL DATE 8EP

DIgTANCE 445.200 EARTH TO MARl

5 19?1

NELiO¢ENTRI¢ CONIC

RL 148.98 LAL .00 LOL I??.T4 VL 32.990 GAL -8.35 AZL 94.33 HCA 155.47 8MA 191,08 ECC .24549 INC 4.3877 VI RR.920

RP 206.89 LAP -I.5O LOP 333.27 VP R4.29t GAP 13.43 AZP 88.06 TAL 328.89 TAP 122.35 RCA 144.15 APO 237.98 VR 2R.495

RC 61.933 GL -2R,45 GP 12.9t ZAL 139.04 ZiP 150.38 ETa 158.39 ZAE 182.26 ETE 103.87 2AC 113.98 ET¢ 275.5R L¥1 -29.29

PLANETOCENTR|C CONIC

C3 30.83I VHL 5.595 DLA -38.21RAL 337.02 RAD 914?.3 VEL 12.273 PTH ?.22 VHP 8.589 DPA -8,21 RAP 309.01 [CC 1.5074

LNCH 4ZNTH LNCfl TIME L'I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ R LONG

SO.DO 21 4 54 2404,08 -2.|8 82.38 205.40 137.52 21 44 58 1404.1 15,69 46.39

RO.O0 23 IR 91 2082,58 8.09 41,86 215,53 129.92 23 47 14 IO82.R 25.22 R2.37

83.19 O 98 44 |770.84 |?,?G 24.98 222.98 |84.4! I 28 15 ?70.8 30.28 2.43

83.18 O 58 44 1770.84 17.78 24,99 222,9R 124.41 I 28 15 ?70.8 50.26 2.43

83.18 O 58 44 1770.84 |7.78 24.98 222,99 124.41 I 28 15 7?0.8 30.28 2.43

93.I8 0 58 44 t770.84 I?.?R 24.99 2|2.98 124.41 1 20 15 ??0,8 30.IS 2.43

6).18 0 39 44 1770.84 17.78 24.99 222.99 124,41 I 28 15 ?70.8 30.2R 2.43

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 29DS.O 8_q S?9.i 883 49?.9 8T ST.8 8R 27.3 54 88.9

RRT .SOIl RRF ",9891 RTF ",_,3_ ERV ,893S CR8 ,5_59 COT .9698

IGI 2ill,? RI| "*Ells RI3 -,9890 LIA i|,5 MGA l).G IIA .8

iGI |OST,l 898 39?,9 TMA t$.O3 ILl 73,1 EL2 2.4 ALP 21.86

PLIGHT TIN[ 172,00 ARRIVAL DATE IEP ? 1972

DISTANCE 440.01S EARTH TO MARl

L_. 177,74 VL _|,�E? GAL -I.tS AZL 84.St HCA 1|i,/4 GMA IOO,|O _C¢ ,84188 l_C 4,5234 V| 28,920

LOP 334.i4 VP 24.210 GAP 13,0| AZP 35,34 TAL 321.93 TAP 123.87 RCA 144.24 APO 235,88 Vt 28.498

8P 13,93 2AL 13?.3| 2AP 14|.89 ET8 150.97 EAR 161.60 2T2 SOT,iS ZAC 114.92 [TC ITS.iS IV| -IT.It

OLA -39.43 RAL 33?.99 RAD 9147.| VEL t2.287 PTH" ?.21 VHP 1.431 DPA 0?.25 RAP 305.82 ECC 1.5029

L-I TIN[ IMJ LAT INJ LONG !NJ RT A$C IHJ AZNTH INJ TIN2 PO CST TIN INJ 2 LAT INJ 2 LONG

60.79 20?.22 137.57 21 58 34 1368.! 17.52 44.85

3?.34 219,14 t28.78 24 lg 40 871.0 28.59 16.97

27.38 224.09 125.54 I 23 6 ?94.| 31,22 4,90

27.38 224.09 125,54 ! 23 e ?94.1 31.22 4.90

27.38 224.09 125.54 I 25 8 794.1 31.22 4.90

27.36 224.09 125.54 I 25 8 794.1 31.22 4,90

27.39 224.09 125.54 1 23 8 ?94.1 31.22 4.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2318.2 5DR 1070,4 SG3 524,2 ST 69.3 SR 28.9 SS 68,2

RRT .9081RRF -,9693 RTF -.8125 CRT .9885 CR8 ,9481 CST .g625

888 2?34.4 R23 -,2?94 RI3 -.8313 LSA 98,5 NSA 13.9 $64 .?

8G1 2702.4 882 417,3 THA 21.66 ELI 7S.I EL2 1,5 ALF 22,62

81VV[RCNT IAL CCRRECTION9

TD£*1.1464 TRA-I,U03 T¢3 -.0331 |AU ,|4R0

RGC -.4945 RRA ".15|R R¢3 *_|91 FAD ,0848?

FOG I.IR40 VRA 3.9324 F¢3-1,9183 BIP 4821

802 1,|4R| |RA I,??tR |C3 ,39|t FGP 739

LAUNCH DATE MAR 18 ttYt

MELIOCEMTRI¢ CONIC

RL 143.98 LAL ,00

RP 20R,RR LAP -I.?R

RE 82,979 GL "27,54

PLAMETO¢ENTRI¢ CONIC

C3 30,558 VNL 5,550

LN¢N AZNTN LNCH TINE

SO.O0 21 19 I t3RS.lO -,19

80,DO 23 48 49 1971,00 12.D3

81,30 0 $3 14 1794,05 IR,34

81,30 0 33 14 1794.03 18,34

8t.30 0 $3 14 1794.05 10,34

61,30 0 53 14 tTg4.05 18.34

Q1,30 0 53 t4 I?84.95 18,34

OIFF[RENTIAL CCRRECT|ON9

T02"1.1769 TRA-I,83g8 TC3 -,04R5 |AU .1587

ROE -*3038 RRA -.8195 RC3 .3860 FAU ,066?0

FDE 1.6287 FRA 4.0551 FC3-1,8885 08P 4798

BDE 1.2801BRA I,?$29 BC3 ,3884 FSP 828
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR IR SRYI

HELIO¢EKTilC ¢0_1C

RL t4l.tt LkL ,DO

RP lOS,IT LAP "I,Y?

RE iS.il8 GL -29,33

PLANCTO¢ENTRIC CONIC

CS 30.41R VHb S.SlS

LHCH AZNTH LNCH TIHE

10.00 25 3S 38

lR.38 D 45 15

59.38 0 4R 15

59.38 0 45 15

$9.38 0 48 15

59.38 D 48 12

59.38 0 4O IS

PLIGNT TIN[ tT4.DO

L_. ITT.T4 VL 38.9T? S&L

LOP 331.R1 VP 24.148 GAP 12,68 AZP $5.60 TAL 329.99 TAP 184,99 RCA 144,31

GP t4*RR ZAL t3D,S8 lAP 147,32 [T8 |53,49 2RE teO.ID EYE I06.TE ZAC Ell. Re

ARRIVAL DATE REP e SOT1

DISTANCE 458.891 EARTH TO KARl

"S, IS AZL g4,T4 HCA tS8.DD SMA 195,8t ECC ,E}TIT INC 4.?404 Vt 89,820

APO 234.10 V2 ER.4RR

ETC E?S.R6 LVI "RO.21

OLA -40.T3 HAL 339,84 HAD 594T,8 V[L 12._68 PTH ?.El VNP 9.283 OPA "loRD

• L-I TINE INJ LAT INJ LONG IRJ RT ARC INJ AZKTH IKJ TIHE PO CIT TIN

8384.41 1.45 59,09 209.45 13?.36 22 14 23 1318.5

1817.57 16.91 89,78 28S,39 125.?? I 19 36 817.8

191T.57 15.91 Eg,Tg 285,38 128.?? I 18 38 817.8

111?.5T 18,91 n,?8 285.38 129,?T ! 18 36 817,8

SalT.ST Re.St tD.Y8 215.38 185.T? I IS 38 917.8

181T.ST 18,91 89.78 E25.38 126.?? I 18 36 817.8

lSl?.I? 10.91 29,79 22S.39 186,?? ! 18 36 817.8

RAP 30S.$i ECC I.IDDR

INJ 2 LAT INJ 2 LONG

19,51 4E.8R

32,21 ?.46

38,E1 Y.A8

38,21 T.45

32.21 ?.46

32.2t T.4R

32,21 Y.4S

OlffFERENTIAL COqR[CTION8

TOE-1.1988 TNA-I.5851 TC3 -.0380 |AU .1700

RDE -.5281 RRA -.6813 RC3 .4162 FAD .DBIRT

FOE 1.T5_6 f'RA 4.1856 FC3-1,9626 l_P 4851

BDE 1.3100 ERA 1.?253 BC3 .4180 FIP 873

LAUNCH DATE MAR 18 19?1

HELIOCENTRIC CONIC

HID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 8504.9 8GR 1176.4 SG3 550.8 ST 70.3 SR 30.8 89 RY.R

RRT .9139 RRF -.976? RTF -.9130 CRT .999? _RS .9590 CIT .9615

S_8 2TlT.4 R23 -.1052 R13 -.gSSS LSA 101.3 _SA 14.1 SSA .?

861 8732.5 802 437.8 THA 23,88 ELI 78.? EL2 ,? ALF 23.68

PLIGHT TIN( 176,00 ARRIVAL DATE SEP 11 19TI

DISTANCE 456.73T EARTH TO MARS

RL 148.92 LAL .00

RP 206.88 LAP "1.75

HC _4.956 TA. -30.93

FLAN(TOCENTHIC C_qlC

CS 50.431 VHL 5.516

LNCH AZMTH LNCH TI_

50.00 21 15 13

57.38 0 44 1

57.38 0 44 1

87.38 0 44 1

S7.38 0 44 1

57.38 O 44 I

57.35 D 44 1

LOL 17T.74 VL 32.430 GAL "6.05 AZL 94.98 HCA 159.27 8MA 188.3T ECC .23349 INC 4.9125 Vl 28.920

LOP 337.08 VP 24.07? GAP 12.32 AZP 85.34 TAL 32?.04 TAP 126.31 RCA 144.39 APO 232.31 V2 28.498

GP 15.87 2AL 135.72 2AP 149,06 [TS 154.97 ZA[ 159.54 ET( 106,0S 2AC 117.20 ETC 2TS.Yt LVI -29.32

DLA -42.12 HAL 330.92 HAD 6547.2 VEL 18.268 PTH ?.21 VHP I.IA? DPA -5.04 RAP 305,23 ECC 1.1008

L-I T1ME INJ LAT INJ LONG IRJ RT ASC |NJ AZMTH INJ TIME PO CS? TIM INJ 2 LAT INJ 2 LONG

2277.71 3.T5 57.10 2|2,21 137.46 22 33 11 12?7.T 21,72 40,44

I541.45 19,45 32.30 226.9t 128.13 I 14 42 841.5 33.22 10.14

1841,45 19.85 32.30 228.91 128,13 1 14 42 841,5 33.22 10.14

1541.45 19,45 31.30 226.9! 128.t3 1 14 42 841.5 33,2_ 10.14

1841.45 19.45 32.30 226.91 185.13 I 14 42 841.$ 33.22 10.14

1841.45 19.45 $2,30 226.9t 128.t3 1 14 42 841.5 33.22 10.14

1841.45 19.45 $2.30 226.9t 128.13 | 14 42 t41.5 33.22 10.14

DIFFERENTIAL CCRRECTIONS

, T01-1.2246 TRA-1.9259 TC3 -.0358 BAU .1830

NDE -.5606 HRA -.7491 RC3 .4485 FAD .07t24

FD( 1.8604 FHA 4.2851 FC3-2.0268 DIP 4904

BDE 1.3468 BRA 1.6599 8C3 .4499 FSP 917

LAUNCH DATE MAR 19.1871

HELIOCENTR|C CONIC

RL 148.92 LAL ,00

RF Z06.70 LAP "1,79

R¢ 61.082 GL ")2,1i

PLANETOCENTRI¢ CONZ¢

C3 30.81R VML 9.133

LNCH AZMTH LNCN TINt

50.00 22 18 18

35.31 0 40 16

55.31 D 40 2R

55.31 O 40 28

55.31 O 40 26

SS.31 0 40 16

51.3/ O 40 25

RID-COURSE EXECUTION ACCURACY

SGT 2486.9 SGR 1297.7 SG3 575.?

RRT .9179 RRF -.9925 RTF -.9131

SGB 2805.1 R23 -,2871 R13 -.9400

SGI 2786.7 802 462.9 THA 26.39

FLIGHT TIME 178.00

O|8TANCE 480,St0

LOL ITT.T4 VL 38.788 GAL -I.9e AZL 93.25 HCA 160.53 8HA 187.58 ECC .22984

LOP 358,38 W e 84,01l GAP 1t,98 AZP 85.04 TAL 32?.10 TAP 187.63 RCA 144.48

SP . 1?.82 ZAL 1)4.79 ZAP 143.90 ETS 154.41 2AE 158.34 ETE 105.81ZAC 118.56

DLA -43°81 HAL 341,15 HAD 614?,2 VEL 12,2?0 PTH 7.11 VHP 8.023 DPA -3.T5

L-I TIME INJ LAT INJ LONG INJ RT ARC |KJ AZNTN INJ TIME PO CRT TIM

2283.15 6.49 54.80 213.TI 137.24 22 56 19 1223.8

18U,85 19.96 34.90 228°?2 129.11 !1 32 865.8

1465.85 19.94 34.90 _228.?2 129.6| It 32 865.R

II81,85 |9.98 34.90 228.?2 129.61 II 32 865.8

18RS.RS 19,$8 34.90 228.72 129.61 11 32 685.6

1865,89 19.96 34.90 228.72 129.6! II 32 865.8

IS65.Rt 19.96 34.90 228.72 129.61 I1 32 865.8

ORB|T DETERMINATION ACCURACY

ST 71.2 SR 33.1SS ?O.D

CRT .9993 CRS .9684 CST .96D5

LSA 104.2 NSA 14.4 SSA .S

ELI 78.S EL2 1,1ALF 24.92

ARRIVAL OAT[ 8[P l_ 1971

EARTH TO NARD

INC 5.294T Vl R9,820

APO 830.73 VR 25.494

ET¢ 2?5.78 LVI -30.54

RAP 304.82[CC 1.5038

INJ 2 LAT INJ 2 LONG

24,25 37.71

34.24 12.95

34.24 12.96

34.24 12.96

34.24 12.98

34.24 12.9R

34.24 12,91

DIFFERENT |AL COIRECTIONR

T0[-1.253? TRA-|.4SR3 TO3 -.0301 |AU .1981

ROE -,1038 RRA -°SE3E lC3 _4831 FAU 107348

POE !.001S FRA 4,34Y? Rt3"8.0T?9 lip 4141

ROE 1.3114 ERA I.R?|I 8C3 .4841 RIP 9SI

NID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT E4Sl,0 8Gq 1431,1 IG3 lOO,I IT 72.1 8R 35_I ll ?|.l

RRT .ItOl RRF ",lOll RTF -,_,31 CRT ,liY8 CRI ,ltl2 CIT ,Ills

806 814t,8 R23 ".2837 RI3 ",ldS4 LSA 107,4 MIA 14,T IIA ,t

IGt E904,1 IS2 4t1.1 THA ER.2I ELi t0.5 EL2 2.2 ALF 2t.45

LAUNCN DATE MAR 19 19TI FLIGHT TIME I80,OD ARRIVAL DATE IEP IS ItYI

H[LICXENYRIC CONIC

RL 148,91 LAL ,DO

RF ROt,?E LAP "t+T4

R¢ S?,289 GL "34,54

PLANETOCENTRIC CONIC

CS 31.004 VHL 5.3S8

LHCH AZNTH LNCN TIME

SO.DO 22 $0 42

53.14 0 3? 42

53.14 O 37 d2

53°14 0 ST 42

53.14 0 3? 42

53.14 O 3? 42

S3*14 0 3? 42

OlIrFER£NTIAL C¢I_RECTIONS

TDE-1.2809 TRA-I.3?8O TC3 -.014R DAU .8166

RDE -.6558 RRA -.9022 RC3 ,5224 FAU .0759t

FOE 2.1561FRA 4.3993 FC3-2.1211BSP 4886

ROE 1.4403 DRA 1.6471BC3 .5226 FlY 989

DISTANCE 4|4.501 EARTH TO HARI

LOL STY,T4 VL 38,743 8AL "|.09 kZb 95.S9'HCA ill.SO INk IBi,l! [CC ,128S9 INC 1.5t30 Y! 29.120

LOP 339,88 VP 13,954 GAD RE.it kZP S4,Tt TAL 3E?.tS TAP tEl.DR RCA t84°53 APO 229.21VE 14.491

GP 15,75 ZAL 133.t? ZAP 141.02 ET8 |33°?9 ZAE 198,14 [TE 105,39 ZAC 120.08 [TC 275.$1LVl -31,89

OLA -41,20 HAL 342,59 HAD Hi4?.4 ¥[L 18.29| PTH ?.22 VHP 3,913 DPA -2,30

L-I TIH[ INJ LAT ZNJ LONG INJ RT ARC ZNJ AZNTH INJ TIME PO CRT TIH

2114,52 9,90 ll,ST 220,3? 136.78 23 28 3? 1154,S

1891.08 ED.42 37.61 230.81 131.25 1 9 13 8gl.o

1891.05 80,42 3T.61 230,85 131,25 1 9 13 891.0

tGRt,OI 20.42 37.$1 230.55 131,25 1 9 13 591.0

1891.D5 2D,42 3?.51 230.05 131.25 I 9 13 191.9

1991.05 20,42 3T,61 230.85 131.25 1 g 13 891,U

1891.05 20.42 3?.51 230.85 131.25 1 g 13 8gl.0

NID-COUR3E EXECUTION ACCURACY

IGT 2405,8 SGR t$gl.8 SG3 62|.?

RRT .9232 RRF ",gg03 RTF -.9136

$GD 2884.? R23 -.2?33 R13 -.9518

301 283T,T SG2 51t.7 THA 32.64

RAP 304.32 E¢C 1,31D2

INJ 2 LAT INJ 2 LONG

2?.34 34,10

35.2? 15.97

35.27 15.97

35.2? 15,97

35.2? 15.g?

35.2? 15.9T

39,2T ls.gT

(_BIT OETERHINATION ACCURACY

ST 72,5 RR 39.2 S$ T5.1

CRT ,9949 CR$ .g825 CST .gs92

LSA 110.5 N$A 15.0 S$A .S

ELI 82.4 EL2 3.S ALF 28.36
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE lIAR II 1971

HELIOCEHTRIC CONIC

ML 148.9E LAL ,gO

RP EOe.TS LAP -|.?2

MC G8.902 _. -3G.59

PLANETO¢EflTRIC ¢ONI¢

¢3 37.647 VHL 5,628

LNCN AZNTH LNCN TIME

5D.00 23 40 1

50.87 0 39 $8

99.87 0 39 58

SO.8T D 35 58

50.87 D 39 58

SO.8? O 35 $8

so,e? 0 39 $8

FLIGHT TIME 182*gO ARRIVAL DATE 9EP 17 1971

DISTANCE 4S0,420 EARTH TO MARS

LOL t??.74 VL 37.?04 GAL "5,82 AZL 95.02 HCA IG3.O9 8HA 188,19 [CO ,22344 INC S,9198 Vl 29.GE0

LOP 34Q.Og VP 23,89i GAP 11.27 AZP 04.34 TAL S2?,ED TAP 130,29 RCA 144,sg APO 227.79 v2 28.497

GP 20.46 ZAL 132o45 ZAP t4O,OO ET3 153.14 ZA[ 159,33 ETE $D5,33 ZAC I91,6S ETC 275,88 LVI o33.40

DLA -46.91 RAL 344.21 RAD 1647.6 VEL 12.311 PTH T.24 VHF S.821 DPA ".68 RAP 303. ?4 (CC 1.S208

L-1 TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST T;N |NJ 2 LAT IMJ R LONG

204?,68 15.16 47.76 267.58 135.66 24 14 8 1047.7 31.92 24,05

1917.36 20.81 40.46 233.3? 133.05 l ? 58 9l?,4 $8.27 19.19

191?,36 20.81 40.46 233,3? 133.05 1 ? $6 917,4 38.27 19.19

1917,36 20.81 40,46 233.3? 133.05 1 ? 58 917.4 35.27 19.19

1917.36 20,81 40.46 233,37 133.95 1 ? 58 917.4 36.2? 19,19

1917.36 60,81 40.46 233.37 133.05 1 T 56 917,4 38.2? 19.19

1917.36 20.81 40.46 233.3? 333.05 ! ? 56 917,4 36.27 19,19

DIFFERENTIAL CCRRECTION8

T06-1.3443 TRA-I.318I TC3 -.03t4 BAU .2355

ROE -.7388 RRA -.ggsO RE3 .9535 FAU .07733

FOE 2.35?? FRA 4.4415 FC3-2.1135 B8P 5189

DOE 1.S34D ERA 1.6919 2C3 .SSG? FSP 1036

LAUNCH DATE MAR 19 19?1

HELIOCENTRIC CONIC

RL 148.98 LAL .00 LOL I??.F4 VL $2.667 GAL

Rff 206°79 LAP -1,71 LOII 342016 YP 23,640 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2395,6 8DR tTTT,O 883 642,4 6T 74._ 8R 43.? 85 76,4

RRT ,920g RRF -.9g29 RTF -.gOD6 CRT .9916 CR8 .987? C8T .9SGS

SGD 2982.7 R23 -.2676 R13 -.9962 LSA IIS.? NSA IS.4 88A .5

861 2928,4 862 568.6 THA 35.89 ELI 86,3 EL2 4.9 ALF 30,29

FLIGHT TI_d_ 184,00

DIGTANC£ 4?2.3T! EARTH TO MARl

-S,?S AZL 96.32 HCA |64.33 6NA 16S.S6 [CC .22048 INC 6.3232 VI 29,920

10,94 AZP 83.91 TAL 327,25 TAP 131.57 RCA 144.65 APO 226.47 V2 28,483

ETC 2?5.92 LVl "3S.09RC 69.791 _ -38,83

PLANETOCENTRIC CONIC

C8 32.603 VHL S*?tO

LNCH AEHTH LNCH TIME

48.48 D 39 29

48.48 O 35 29

48.48 0 35 29

46.48 O 35 29

48.46 O 39 29

48.48 0 39 29

48.48 O 39 20

GP 22,41 ZAL 131.09 ZAP 137.64 [78 192,44 ZAE 153.46 ETE 105,43 ZAC 123.77

ARRIVAL DATE 8EP 19 1971

DLA -48.?S RAL 346.14 RAD 6648.0 VEL 12.330 PTH 7,27 VHP S.?SD DPA I.IG RAP 303.04 ECC 1.S36G

L-! TIME INJ LAT INJ LONG IHJ RT ASC INJ AZHTH IHJ TIME PO CGT TIN ZNJ E LAT INJ 2 LONG

1945.17 21,Og 43.45 236.36 135,03 I T 54 945,2 37.23 22.67

1945.17 2t.00 43.45 236.36 13S,O3 1 ? 54 945,2 37.63 22,67

194S.17 21,0D 4S,45 236,$6 135.03 | 7 $4 94Sb2 37.23 22,G?

1949.17 21.D9 43,45 236.36 [35.03 [ T $4 949.2 S?,E_ 22.67

1949,17 21.09 43.45 236,36 135.03 I ? 54 945.2 3?.23 DE.G?

1945.17 21,09 43.45 236.36 135.03 I ? 54 945,2 37,23 22,87

1949,17 2t.09 43.45 236.36 135.03 1 ? 54 945,2 37.29 22.6?

DIFFERENTIAL CORRECT|ON8

TDE-I.4018 TRA-1.2341 TC3 -,0379 BAU ,2593

RD£ -.8422 RRA'l.D923 RE3 .5937 FAU .07893

FOE 2.5790 FRA 4.4309 FCS-2,0960 68P 5323

BDE 1.6353 BRA 1.6481 8C3 ,5949 FSP 1063

HID-COURSE EXECUTION,ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2346°9 $GR 1984.2 $63 657,3 8T 75.8 3R 49.1 88 81.G

RRT .9194 RRF ",9948 RTF ".9073 CRT .9862 CR6 .9915 CST .9601

$G6 3073.3 R23 -.2923 R13 -.9624 LSA 120.7 MSA 15.? 3SA .4

361 3012.5 362 607,9 THA 39.80 ELI 90.0 EL2 8.3 ALF 32.81

LAUNCH DATE MAR 19 1G71 FLIGHT TI_ 186.00 ARRIVAL DATE 8EP 21 1971

HELIOCENTRIC CGNIC O|6TANCE 476.33E EARTH TO MARS

RL 148.92 LAL ,00 LOL 177.74 VL 32,636 GAL -5.66 AZL SG,8O HCA 16S.S9 6HA 164.G? ECC .21?70 IN¢ 6.8001 Vl 29.920

RP 208,84 LAP -|.99 LOP $43,43 VP 63.736 GAP 10.61AZP 83,41 TAL 327.29 TAP 132,86 RCA 144.70 APO 269.24 VE 28,477

RC 71.130 G£ -41.61 GP 24.01ZAL 129.54 ZAP 135.49 ETS 151.73 ZAE 151332 ET[ IOS,GS ZAC 126.0! [TC 275.9J LV1 -38.8?

PLANETOCENTRIC CONIC

C3 39.967 VHL 5.828

LNCN AZHTM LNCN TIRE

49.g8 0 36 36

49.98 0 36 36

4S°98 D $6 $6

49.98 0 39 SS

49.98 0 36 39

49.98 O 36 35

49,98 0 36 $6

DLA -50.7| RAL 346.46 RAD 6648.S V[L 12,405 PTH 7.52 VHP S.TO5 OPA 3.24

L-I TIME ]NJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME L RO CST TIM

t974.85 21.23 46.6| 239.92 157,21 I g 31 974.9

IG?4,SS 21.23 41.61 239,92 I3T,Et l S S1 974.9

19Y4.05 21,23 46.61 239.92 137.2! I 9 31 g?4,g

1974,09 21.23 46.$I 239,92 137.21 I S 31 9T4.9

1974,89 21.23 46.61 239.92 157.21 1 9 51 974,9

1974.89 21.23 46.91 239.92 137.21 1 9 37 174.9

1974.85 21+29 49.61 239.92 137.21 1 9 31 974.g

RAP 302.26 ECC 1.$590

INJ 2 LAT ]NJ 2 LONG

38.11 66.46

38.11 28.49

38,11 28.46

38.11 29.49

38.11 28,49

38,1i 26.46

38.11 26.49

DIFFERENTIAL C¢GRECTION3

TDE-1.4724 TRA-I.1400 TC3 ".0392 IAU .2874

ROE -.9947 RRA-I,19?I RC3 .6SIi FAU .OlOO8

F0E 8.0414 FRA 4.3SS0 FCS-E.0410 |8P 5486

8DE I.?T10 ERA 1,8S30 9C3 .9329 FSP 1087

N|D-COURSE EXECUTION AcCuRACY ORBIT DETERMlkATIOH ACCURACY

SGT 2296.8 Sr,4q 2220.5 SG3 695.8 37 TT.t SR SS.8 SS 99.2

RRT .SIS| RRF o.1962 RTF -,_58 CRT .9852 CRS .9944 C|V .9919

SGB 3787.? R26 ".2325 R13 -.9609 LSA 126.7 MSA 15.9 $SA .4

SOS 5120.0 $62 650.0 THA 44.02 _LI 94.9 EL2 T.8 ALF 3S.T9

LAUNCH DATE MAR IG 1971 FLIGHT TIME I88,OO ARRIVAL DATE 8_P 23 1971

HELIOCENTRIC CONIC

RL 140.92 LAL ,gO

RP 206.60 LAP -1.17

RC T_.917 GL -43.99

PLANETO¢EHTRI¢ CONIC

C3 35,800 VHL 5.990

LNCH AZHTH LNCH TIME

43.35 0 39 47

43.35 0 39 47

43.35 0 39 4?

49.35 0 39 47

43.35 0 39 47

49.39 0 39 4?

43.35 0 39 47

DIFFERENTIAL CORRECTIONS

TOE-1.5480 TRA-I.0231 TC3 -.0261 BAU .S631

R0£-1.1770 RRA-I.3036 RC3 .6731 FAU .08113

FOE 3.1384 FRA 4.2179 FCS-I.9SGt 28P $564

BD[ 1.9447 BRA 1.657t BE3 .6736 FSP 1070

DISTAHCE 450,373 EARTH TO MARS

LOG. IT7.74 VL 36.592 6AL -S.Gl AZL 67,37 HCA 166.55 |HA I64,48+[CC .21909 INC T. SGS9 Vl 29.920

LOP 344.69 VP 23.733 GAP 10,28 AZP 82.85 TAL 527.53TAP 134.18 RCA 144.TS APO 224.D8 v2 26.470

GP 27.13 2AL 12?.80 2AP 132,93 ET$ 151,01ZAE 148.84 ST[ 105.96 ZAC 128.S$ [TC 276.08 LVi -38.08

DLA -$2.81RAL 351.26 RAD 6f_19.E VEL 12,461 FTH 7.3? VflP 5.693 OPA 5.60 RAP 301.26 ECC 1.5905

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2007.03 21.16 49.93 244.18 139.59 I 13 14 I007.0 38.85 30.59

2007.03 21.16 49.g3 244.18 13g.59 I 13 14 1007.0 38.85 30.59

200?.03 21.16 49.93 244.19 139.sg I 13 14 1007.0 38.85 30.59

200?.03 21.16 49.93 244.18 139.5g 1 13 14 1007.0 39.8_ 30,$9

200?.03 21.16 49.g3 244.18 13g.59 1 13 14 1007.0 38._5 30.$9

2007.03 21.16 4g.g3 244.18 13g,sg 1 13 14 1007.0 33.89 30.59

200?.03 21.18 49.93 244.15 13g,59 1 13 14 1007.0 38.95 30.sg

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2194.1SGR 2484.4 $G3 664.0 8T ?T.9 3R 64.2 $6 88.8

RRT ,9134 RRF -.99TI RTF -.899? CRT .9826 CR$ .9983 CST .9932

869 3314.6 R23 -.20?4 R13 -.g757 LSA 133.S NSA 16.0 $3A .3

$G1 3243.2 SG2 684,2 THA 48.88 ELI 100.6 EL2 9.2 ALF 39,41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUMCM OATE MAR t9 t6?t

MELI0¢ENTRIC CONIC

RL 146,9| LAL ,DO

Re 206.96 LAP -I.65

Re ?3,950 GL "49,96

PLANETOCENTRIC CONIC

• C3 88.564 VHL 6.210

LNCN AZNTH LNCM TIME

40.68 O 45 50

40,68 D 45 58

40.63 0 45 50

40.63 O 45 56

40.65 0 45 SO

40.63 O 45 50

40.53 0 45 SO

FLIGHT TIN[ 196.00 ARRIVAL OAT( 8(P 23 19TI

D|ITANc[ 414.306

-5,51AZL 95.05 HCA 168.11 8NALOL t?T.?4 VI. 32.368 GAL

L04 s 345,56 VP 23,882 GAP 5,97 AZP 82.12 TAL 32T.36 TAP 135.47 RCA |44,80

GP 30,DO ZAL I25,82 ZAP |30,14 ITS 150,31 ZA[ 146,00 ET[ 106,41 ZAC 131,46

DLA -55,01RAL 354,T? RAO 6610,2 VEL 12,387 PTM 7,45 VMP 5,723 DPA 8,29

L-i TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO ¢3T TIM

2042.35 20.82 53,42 249.33 142.16 I 19 33 1042.4

2942.35 20,82 33.42 249.33 142.15 1 19 53 1042.4

2042.35 20,82 53.42 24g,33 242.16 I 19 53 1942.4

2042.33 20.82 53.42 249.33 142,16 1 19 33 1042.4

2042.35 20.82 55.42 249.33 142.16 1 19 55 1042.4

2042.35 20.52 53.42 249.33 142.16 I 19 53 1042.4

2042.35 20,52 53.42 249.33 142,16 t 19 53 1042.4

EARTH TO MAR8

163,91 [CC .2126| |ME 8.0489 Vl 29,920

APO 223,01 V2 88.462

[TC 276,18 LVI "41o47

RAP SOD.t4 (C¢ 1.634T

IHJ Z LAT INJ 2 LONG

39.35 55,08

39.35 85.08

39.35 35.08

39.35 35.08

39.35 35.08

39.35 35.08

39.35 35.08

DIFFERENTIAL CGRRECTION8

T01[-1,6?06 TRA -.9183 TC8 -,04?5 DAU

MDE'1,4659 RRA'l.4256

FOE 3,5193 PRA 4.0151

DOE 2.2227 BRA 1.6952

LAUNCH DATE MAR 19 1971

MELIO¢ENTRIC CCNIC

ML 148.92 LAL .DO

RP 209.14 LAP -1.27

RC 101.898 GL 51.18

PLANETOCENTRIC CONIC

C3 39.188 VHL 6.260

LNCN AZMTH LNCH TIME

SO.D0 13 34 51

60.00 15 8 15

66.73 11 $4 ST

66.78 11 $4 S?

66.73 !1 34 57

66,73 11 34 ST

66.73 11 34 5?

NID-COURSE EXECUTION ACCUR4CY

,5607 6GT 2136.2 8GR 279g,T 865 653.6

RC3 .6981FAU ,DIDO2 RRT ,g066 RRF "*gg?8 RTF -.8921

FC3_1.7965 BSP 6627 SO6 3521.6 R23 -.1850 R13 -.9810

BE3 .6997 FSP 1071 661 5444,5 SO2 732,9 THA 53.40

FLIGHT TIME 222.00

DISTANCE 550.340

LOL 177,74 VL 32.269 GAL -8.28 AZL 81,27 HCA 166.39 SMA

LOP 6.04 VP 23,010 GAP 5.72 AZP 98.63 TAL 326.19 TAP

GP -46.15 ZAL 12_,4? ZAP 102.00 ETS 191.58 ZAE 127.01 ETE

DLA 36.00 RAL 31t,81RAD 6650.4 VEL 12.612 PTH 7,47 VHP 5,5C1DPA -67,88

L'I TIME INJ LAT INJ LONG INJ RT AlE INJ AZHTH ZNJ TIME PO CST TIM

40?8.99 "40.98 180,48 217.67 63.32 14 42 47 3076,0

4155.18 -29.75 180.59 210.49 61.46 14 14 30 3155.2

4420.15 -14,63 192.20 200,77 56.73 12 48 37 3420.1

4420,15 -14,63 192.20 200,77 56.73 12 48 37 3420.1

4420.15 -|4,63 |92,20 200.77 56,75 12 48 37 3420.1

4420.15 -14,63 192,20 2OO,T7 56.73 12 48 37 3420.1

4420.15 -14.63 192,20 260.77 58.73 12 48 37 3420.1

DIFFERENTIAL CORRECTIONS

TOE .9652 TRA ,1194 TC3 -.ST?D 8AU .6634

ROE 2.9273 RRA 3.9223 RC3-1.12?2 FAU .08400

PD[ 4.0883 FRA S,6017 FCS-I.85SF DDP 9215

DOE 3.0823 BRA 3.9241 BE3 1.2663 FSP 1143

LAUNCH DATE MAR 19 $971

HELIOCENTRIC CONIC

RL 148.82 LAL ,GO

RP 209.34 LAP -|.24

RC 108.900 64. 48.34

PLANETOCENTRIC CONIC

C8 83.|D6 VHL 8.784

LNCM AZMTN LNCN TIN[

SO,DO |4 12 29

DO,GO 14 4 8

70.00 13 45 24

TD.O? 12 39 20

76.07 12 59 20

78.07 12 39 20

IIO.OO 18 44 50

MID-COURSE EXECUTION ACCURACY

6GT 1149.2 8GR 5572,2 8G3 666.8

RRT ,6456 RRF .9992 RTF .6585

6GB 5493.8 R23 .OOSl R13 ,9995

861 5424.6 SO2 869,1 THA 81,93

ORBIT DETERMINATION ACCUNACY

ST 80.2 8R 75.9 $8 93_8

CRT .9817 CR8 ,9977 CST .9868

LSA 143.8 MSA 15.9 8SA .3

ELI 109.8 EL2 10.5 ALP 43.38

ARRIVAL DATE OCT 27 lg71

EARTH TO MARS

179.41 (CC .19261 INC 6.7253 Vt 29.920

154,58 RCA 144.86 APO 213.97 V2 26.209

228.32 ZAC 56.26 [TC 272.18 LV! 32.66

FLIGHT TII_ 224.60

DISTANCE 554,485

L¢4,, 177.?4 Vk 38.28_ GAL -S,2g AZL 82,35 HCA 186,61 BNA

LOP ?,28 VP L1_,8?3 GAP 5,48 AZP 8?,34 TAL 326,07 TAP

6P -43,1| 2AL 1_B.t2 ZAP 101.44 ET$ 188,?8 ZAE 128,4T ET2

DLA 3|,27 RAL 315.38 RAD $$48.2 V(L 12,570 PTH 7,29 VHP 3,064 DPA -65,2D

L'| TIME INJ LAT INJ LONG INJ RT AlE INJ AZHTH INJ TIME PO C8T TIN

S114.45 -4S,|O 187,18 213.13 T2.89 |5 17 44 2914.5

3836,76 -55.88 165.15 209.10 ?O,E$ 15 9 45 2936,6

3892.13 -25.77 184.99 204,47 66,?T 14 5I 58 2982.1

4188.51 -14.27 174.82 198.80 81.86 13 49 18 3198.5

4198,51 -14,27 174,82 198.60 61,88 13 49 18 3198.5

4198.51 -14,27 t74.82 198.60 61.88 13 49 18 3198.5

3039.95 -25,77 g3.9! 204.4? 66.77 19 35 29 2039.0

RAP 313.29 ECC 1._449

INJ 2 LAT INJ 2 LONG

-47.92 14?.73

-38.89 183,29

-26.99 *_.I0

-26.99 170,10

-26,99 170.10

-26.95 tTO,tO

-28.95 170.10

ORBIT DETERMINATION ACCURACY

ST 44.2 8R 149.6 _6 99.8

CRT .9150 CR$-I,DOOO CST -,9114

LSA 184.3 MSA l?.S 8SA .2

EL| 195.D EL2 |?.2 ALP ?4.6T

ARRIVAL DATE OCT 28 19?1

EARTH TO MAR8

lTg,30 ECC .1622D INC ?,44D? Vl 26,92D

195.69 RCA 144.84 APO 213,78 V2 26.186

223.30 ZA¢ 59.28 2TC 272,D2 LVI 30.09

RAP 308.80 [CO 1,5448

INJ 2 LAT INJ 2 LONG

-48.97 138.22

-40.35 134,g?

"32.97 138.67

-24.61 151,87

-24.61 I51,87

-24,81 191.87

-32.9? 81,99

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

?DE .9095 TRA .2583 TC3 ".1181 6AU .6191 3GT 1_6t.5 3r,_ 5159,1 963 SIt,T ST 49.5 82 140.9 88 108.4

ROE 2.5084 RRA 3.8930 RCS"I.IDOS FAD ,09411 RRT ,7189 RRF .9992 RTF *_.91 CRT °9284 CR8 ",9898 CIT *,8S33

FOE 4.3819 ERA 9,114T F¢3-2,4628 89P 8988 SGB SSI|.I R23 ,ORS5 R13 ,9891 LSA 182.4 NSk 16.8 IIA .3

8OE 2.8884 8RA 3,7026 |C3 I,3897 FSP 1410 SOl 5240,7 362 5S2.0 THA 79,74 [LI 145,9 EL2 16,1 ALF 73,93

LAUNCH OAT[ MAR 19 1971 FLIGHT TIRE 2_6,00 ARRIVAL OATE OCT 51 1971

_ELI¢)¢EHT61C CON|C OI3TANCE 538.638 EARTH TO MARS

RL 148,92 LAL ,DO LO(. 177.74 Vk 52.276 GAL "S,)O AZL 83.55 HCA 190,84 9MA IT_,2O [CC .19188 INC 8,4449 Vl 29.920

RP 209.95 LAP -1.21 LOP 8.5| VP 22.836 GAP 5.25 AZP 96,55 TAL 525.94 TAP 156.78 RCA 144.81 APO 213.58 v2 26.182

RC 109.933 GL 41.99 GP -49.43 ZAL 129.94 ZAP 100.54 ET8 189.00 ZAE 129,46 ETE 222.09 ZAC 62.02 ETC 271.81LVl 2?,82

PLANETQCENTRIC CONIC

C3 29,074 VHL 9.3g20LA 2?,06 RAL 3|4.?3 RAO 6646.9 VEL 12.207 PTH T,16 VHP 4.T58 OPA -62.7? RAP 306,?9 ECC 1,4785

LMCH A2MTH LNCH TIME L-| TIME |NJ LAT INJ LONG INJ RT ADC INJ AZNTH 1NJ T|N2 PO CST TIN |NJ 2 LAT INJ 2 LONG

50.OQ 14 41 2? 3?64.36 -4?,04 155,26 20?,92 81.89 15 4d 32 2?94.4 -44,?4 120.42

&O.O0 14 44 18 3?76.78 -38.85 192.$2 205.97 ?8.30 15 4T IS 27?8.8 -3g.44 121.47

?0.00 14 49 28 3761.68 -50.g? 149,11 203,88 ?4.83 15 92 7 2T61,? -34.14 120.83

80.00 IS 1 SO 3?22.73 -23.g2 143.?6 201,29 71.58 16 3 $2 2722,T -2g.31 11?.64

go.o0 18 4? 59 35?3,75 -26,26 131.42 199,87 69,78 16 4? 29 25T3.8 -26.?8 106.31

100.00 17 44 41 31g?.20 -23,92 105.|3 201.28 71.58 18 37 59 21g7.2 -29.31 79.01

110.00 19 48 $2 EB08.SO -30,g? 78,03 203.68 ?4.83 20 35 4Q 1808.9 -34.14 49.?5

DIFFERENTIAL CORRECTION6 MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

TDE .8613 TRA .4696 TC3 -.8641BAU ,s8go SOT _408.6 $GR 4g31.1 $G3 g44.3 9T 4?,4 SR I$1.4 SS 114.4

ROE 2.1789 RRA 3.4Y10 RC3-1,2447 FAU ,10444 RRT .7836 RRF .99gl RTF ,T90G CRT .9436 CRS -.999? CST -.9355

PDE 4.5746 FRA ?.?0?8 FC3-3.1699 BlP 961g SOB 5128.3 R23 .6265 R13 .g988 LSA 1?g.9 NIA 15.8 SSA .3

BDE 2.3804 _RA 3.4gSD BE3 1.5153 FSP 1635 SO1 5056.8 SG2 853.3 THA 77,01 EL1 138,9 EL2 14.g ALF ?0.gT
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4; 1971)

LA_ DATE NRR 19 IRTI

N[LIOCEHTI IC CONIC

RL 14S.SR LAL

RP lOS.TO LAP

Re |O?.SSO GL $8,10

PLA_TC_ENTRIC CON|¢

C3 81.234 VHL S*I_S

LNCN AIMTH LNCH TIN[

SO.DO 15 4 S4

SO.GO IS IS 10

?0,00 IS $1SS

GO,DO IS 3 IS

GO,DO 17 O )S

|DO,DO |8 41 |?

tlO.O0 20 31 2i

ARRIVAL DATE MOV I 1S71FLIGHT TI_ Ill,O|

OIITANCE $SlolOO

32_11_ IAL °S,$| AlL 84.35 HCA |RE.O4 8HA

EARTH TO MAR1

ITI,II [CC ,lllIS Ii¢ S.ISll V! IS,liD

APO E|3.43 VE El, IS?

EYC 271,S6 LVl El,it

• OD LC_ tT?.Y4 VL

"t.ll L_ I.T| VP RE.lOS GAP S.Oe AZP IS,S3 TAL )E§.?R TAP liT,IS RCA 144.78

4P "$?.i? ZAL Ill,iS _AP 99.$R eTS SOl.SO ZA[ 130.0! EYE ||S.8O ZAC $4,51

OLA IS.SO RAL 3IS.DO RAD i145,S VEL IS.DR4 PTH T_O? VHP 4,40l SPA -GO,SO RAP 304,11 [CC 1.4SIT

L-| TIME INS LAT INS LONG INS RT ARC |NJ AZMTH INS TIME PO CIT TIM INS ELAT INS E LONG

367i.86 -47,58 144.93 SOS.OR 89.62 26 3 1| eS?l.S -AS.DE 111.4S

3D4G,SI -40,08 14E,04 202,59 8S,30 |R II 0 E649.5 -S?.SS 1|1o19

3000.20 -33.t3 137.07 eOl.OE 81.60 16 $1 S5 E6OO.E -33,ES tOl. SS

3501,38 -ST,Be lEO.SO 200.53 TO.SO IT | 4S 2501.A -ES.?J I010Z4

3297.4I -eS.Si lie. SO SiS.iS ?7,47 18 I 3E EE9?.4 -SO.El el. SO

Z97S.86 -87.82 89.8D 2DO.S3 IS.OR Re 3i S3 ISTS.J -IS.TS IS.el

2e4?.OE -S3,E3 IS.99 SO1,62 81.60 21 IS 28 1S47.0 -33.25 ST.IS

OI_f[REHTIAL COqR[CYfOk4

TOE .0741 TRA .S?S2 TC$'1,0113 DAU .SSRO

fiDE 1.9364 RRA 3.1775 RCS-f,E640 FAD .DieTS

POE 4,?STS FRA 8.S23S FCS"3,71E) DSP OSSE

ODE l,lZ40 8RA 3.3272 BC3 1,itS? FOP 1863

LAUNCH DATE MAR 10 lS?l

N[LIOCENTR IC CONIC

MID'COURSE EXECUT|ON ACCURACY ORBIT D[YERNINATZON ACC_AC?

SOT 1586,E OGR 4718.S 843 103?,3 8T SO.O 8R IE3.e S8 tit,4

RRT .S$SS RRF ,9090 RTF ,S3SO CRT .SS?O CR8 -.gigs CS? -.SLTS

8GO 4978.t R23 *0386 R13 .9903 LSA 178.4 NRA 14.9 SSA .4

$G1 4905.E SGE 84E.7 THA 73.83 ELI lIE.? ELE 13._ ALP 14.IS

FLI;HT TIH[ DID,D0 ARRIVAL DATE NOV 4 1071

DISTANCe S4SQ,DDD EARTH TO MARS

RL t4I.IE kAL ,00

RP lOS.el LAP -1,iF

RC 210,071C_. 34.11

PLAHETOCENTRIC CONIC

CS 84,381 VHL 4,Sll

LNCH A_MTH LNCH TIME

SO,DO 11 84 _|

10,00 $S 40 14

TO.DO 1S 4 2?

GO.DO |S 4S |3

RD.OO 17 S3 40

IO0,OO 19 20 S

110,00 !1 3 SS

LOS. !??.74 VL )|.IS! OAk "S,33 AZL 85.00 HCA lll.ll IMA ITI,O3 ECC .IRIS1 IN¢ S.0Ol8 VI llollO

L@P tO,tO VP El,SiS GAP 4,00 AZP 04,t7 TN. 3El,S3 TAP 1SO,it RCA t44.?4 APO l!_,38 VE El, Ill

GP "3S.74 IAL la4.iO lAP 98,03 ETI |O4,TE ZAe RiO.t? [TE ItS.SO ZAC SS.Ti [TC lit.l| LVI |4.0|

OLA tO,DO RAL 3IT.IS RAO t_4.? V[L tO,DE| PTM T.OO VHP 4.894 DPA -SO.DO RAP SOl,TO £CC 1.4005

L-I TIME |NJ LAT INJ LONG INJ RT AIC INJ AZMTH IHJ TIME PO CIT TIN INJ I LAT INJ E LONG

_iII.SE -47,E4 t)l,8_ Ill.iS II, BI II 14 II I|IO,S ")9.ll I04,S4

)044,Si "4D,ES 133.13 SIS.S3 St.41 IS St IS |044,? "_S*lI tOS,|O

34?3,3? -34.06 lET.ST |99.45 0?.33 IT 8 80 E473.4 "31.DR SO.OR

334S.iD -89,30 11T.19 SiS,DO 04,4E I? 40 SO |345.6 -GO,T| SS.?S

)IE4,|S -87.$4 tOO.TO leO,RE 03.30 II iS J2 E124.2 -IT, SO ?3,iS

28E0.03 -El.SO 78.51 lOS,OR 84.4| IO IS § |SEO,O -tS,?l Sl.IS

•SID. lS -34,00 SO. IS lSS.4S 87.33 2I 49 33 lSED,2 "3I.SR _?,?S

DIplrERENT|AL CCRRECTIQN8

?DE .SIS! TRA ,T41i YCS'I,ISS| |AS .|SOl

ROE 1,?L80 RRA 3.0957 R¢3-!.E699 FAU ,1SORt

FOE 4,OSIS FRA 9,43_4 FCS"4.EOOB OSP S140

ODE 1,9S|4 DRA 3.1055 BCS I,?IRS FOP EDIt

LAUNCH DATE NAR |i liT|

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUAACY

RGT 171S. I l_ 4S07.E SGS 1177,] IT SE,S JR 1|1.4 II IIS,I

RRT .O?OS RRF ,9tSS RTF ,O?4S CRT ,968_ CRi ".iSlE CST -oIS?I

8GJ 4e4S.E RES ,DO1| RI$ .geTS LIA I76o0 NSA 14,1 iIA ,4

RGI 4??S,? 8GE IER,S THA ?0,3S ELI IE?.3 EL| IE,1 ALP @i.OS

rLIGMT TIM( EIE,00 ARRIVAL DATE NOV S t071

HELIOCENTRIC CONIC DISTANCE $?I.SSD EARTH TO HARe

RL Ill.iS LAL ,00 L_. !77.74 VL ]I,R|| GAL -S.3S AZL lS°S4 HCA 194,811MA t?l,tT ECC .|S145 IN¢ 4.4630 Vl IS,leD

RP !10.11 LAP -I.11 LOP IE,EO VP IS,SET tAP 4,S? AZP i4.Sl TAL 3E5,4l TAP I|l.It RCA 144,?0 AP_ 21S.E3 VE II.OGS

R¢ tie. IT? GL $1.49 GP -35.7E ZAL $_i. SO _AP SI,Ol ETS I$3,EE ZAE lID.DO IT[ E|2,AE EAC @S,81 [?C ITS,IS LVI 22.49

PLANETOCENTRIC CONIC

¢) 22.89S VHL 4,711 O_A 17.02 RAL ]IS,l| RAO Sl44.1 VEL 1|.iS3 PTH S,95 VMP 4,140 OPA -SS.?l RAP 29G,S4 ECC t,S?G?

LNCH A_NTH LNCH TIME L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.O0 19 41 I? 3SDG,7E -4G,$9 IE9,01 195,$2 tOG,OI iS 39 4? _sOg.T -3@,$5 99,29

60o00 IG ! IS 345G,S$ -SS,S7 lEG.G? 1iS.SO 96,46 IS |8 $2 24SG.S -32,99 is.so

?0,00 II $0 34 33G0,28 -$4,10 I|s.|S 397°$2 9_,13 I? 2? S E363.$ -29.G? 91.32

10°00 |? IT 30 32E2.09 -|9,SS t08,11 IS?,_8 SS.|? IS 1I |D EIEE,S -27,_S S_,O!

Go.g0 IS 2G IS 2SOI.SO "RO,E_ iS.O? |9?.SS 08,0? IS 19 8 |sgI,s -2G.I? G4,1S

IOD,O0 20 0 fl 2lIT, S2 -IS,SS IS,AS |S?._l It.|? _D 4_ E? |SI?,S -27,15 42,38

IIO.Og !! SO !| 241S.09 "34.I0 40,0? lOT,S! DE.S5 _ 10 3? 1416.1 -IS.S? _0,14

OI_[R[NT|AL C_RECT£O_S

TOG .SOIl TRA .SI45 TCS-I,_O?S IAU ,SS||

ROE |,SITS RRA I,tl?t R¢$-1,110i FAU ,lETS?

fOE 4,SSSl FRA|O,14?! F¢_-4.1170 lip ?l)i

lOS Iotl04 iRA ],Olil IC_ IolIR_ FIP |_?

LAUNCH OATE MAR tS liT|

HELIOCENYRI¢ CONIC

RL t41,SR LAL ,DO

RP ItDo41 LAP *t,OS

Re 1|4.)07 GL It,IS

PLAHETOCEN?RI¢ CONIC

C3 2|,344 VHL 4,i74

LNCH AINTH LN¢H TINS

I0,00 IS SS 12

I0.00 t@ 11 IS

_O.DO |4 SS !1

RO.O0 1? 44 t4

GO.O0 IS ST ST

|00.00 _0 2? S

ItO.O0 _l 52 _?

MID-COQRSE EXECUT/ON AccuRACY ORBIT OE?ERRIHAT[OM ACCURACY

RGT 2003,1 SGR4)O|,I IG3 |E?4,S IT Si,t IR t09,i II 125,1

RRT ,liT4 RRF .Ills RTF *_07 CRT ,l??i C_I ",llll CI| -,1110

SO| 474S,I RE) ,0141 Rli .ISSl LIA t?$oY NSA 13.] IIA ,I

IG| 4171,1 IG| 1|_,1 THA SS,SS (LI 118,1 [LE |O.S AL_ t$oll

FLtSMT TI_ el4.00 ARSIVAL OATE NOV I IS?I

DIITANCE |?|.30S EARTH TO MARS

L(H. |??.T4 VL _|,|SR tAL "S.)S AZL SS,t_ HCA ISS.T_ RHA ITS.S| E¢¢ ,1|146 INC 4.0DS4 Vl |S.SEO

LOP |S,4_ VP IE,?Sl SAP 4,$S AZP SS,IS TAL 315,17 TAP llQ;lt RCA 144,GO APO 2|S.17 V| El. OR4

GP -3t.lY ZAL 13S.S| lAP 14.1T [TI Ill,tl ZA[ 1|9.54 ETE EDS.44 ZAC TO.IS ETC I70,11 LVI el,l|

DLA 14,_1 RAL _IS.|| RAD t_43,1 VEL |I,IID PTM R,ie VHP 4.SIT SPA -_$,14 RAP ER?,S? EC¢ l,Slll

L-| TIME INS LAT |NJ LONG INS RT A|C |NJ AZMTH |NJ TIH[ PO CST TIM |NJ ELAT INS 2 LONG

3445,13 "45,E9 IE3,04 ISS.S4 10E.49 IS |3 IS 2445.S "$4,0S GS.OE

35il,4t olS.ll I|S,43 t34,95 100.63 17 IS 40 2331.4 -$0.?4 31.79

3211,?S -33,@? lle,3S tS8,94 SG.1S 1? 4? SZ E2S|,G -2?,?0 85.t8

3111oS0 -OR.?! tOD.lO 196.32 13,1_ 18 SS IS ERE1.8 -2S.42 ?4,00

RGSS,SS "El,E| S_.IS 19@.40 gE.OE 19 4S | 183_.8 -24._4 SG.78

SSSG.27 -89.71 61.9? 193.32 93.1_ R! 10 22 Isg6,3 -25.42 $5.3?

25e1.S? -35,S? 41.E7 13S.94 g6,13 EE 31ES 1323.G -2?.?0 14,_0

O|F_[R[NTIAL C_RR£CTION8

TDE .St14 TRA t.DlO? TCS-t,4S14 IAU ,SS?S

ROE 1,460_ RRA 2,??0_ R¢$-t,2399 FAU .13337

FOE S.0021 FRAIO.??lS FC$'S.E857 DSP ????

ODE I,?Z14 BRA _,ST?R BC3 1.g083 FSP E3Sl

MID-COURSE EXECUTION ACCURACY ORBIT DETERHIMATION ACCURACY

8GT E234,8 SGR 4103.S SG3 1360.2 8T 58.6 OR t03.8 SG 127.S

RRT ,SITS RRF .9883 RTF .920| CRT .8844 CRS -.gg84 COT -.g728

OGB 487E.6 823 .0780 RIS .9854 LOA 174,? MSA 12.G SOA .6

SGI 4_04.T $G2 T33.2 THA SO.S? EL1 11g.4 ELI 9,1 ALP &0.33
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JPL TM 33,1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM OATE MAR 19 1971

HELIOCENTRIC CONIC

RL 148,98 LAL .DO

RP _tO.?O LAP -|.DR

RC 111.460 6L IS,IT

PLANETOCCNTNIC CONIC

C3 Rl.D?t VHL 4.590

LNCH AZMTH LNCN TIME

50.00 26 8 43

60.00 19 35 5

TO.DO 17 12 88

SO.DO 18 6 4?

90.00 19 12 S

|DO,O0 20 49 39

LOL !??o74 VL

FLIGHT TIHE 838°00

OlITANC[ S?t.489

3e.|S| &AL °5,42 AZL 06,38 NCA 19i.04 9NA

LOP 14.15 VP 22,?SS GAP 4.14 AZP 93.46 TAL 325.07 TAP 162,02 RCA t44.61

GP -80,19 ZAL 140.18 ZAP 93,14 ET8 |80.71 ZAE 128.84 ETE 206,94 ZAC ?2.39

ARRIVAL DATE NOV tO 1871

EARTH TO MAR5

ITO.O? ECC .tOtES XMC 3.9149 Vt 29.920

APO 213,14 V2 2e.oso

[7¢ 270.66 LVI 10.87

RAP 999,85 [CC 1.3419

INJ 2 LAT INJ 2 LONG

"31.72 it,IS

-29.64 9?.SO

"25.78 80.31

-23.97 99.27

-22,8? 50.79

"23.67 " 29.64

DLA I2,OI RAL 319.9| RAO 6943.5 V[L !1.877 PTH 9.08 VHP 3.910 DPA -55,95

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C8T TIN

338R.87 °44.0? 119.10 190.98 110.14 17 5 10 2386.9

3318.73 °38.16 114.20 193.39 lO4.O? l? 30 2! 2316.?

3208.98 -32.87 106.$3 194.72 gg.45 18 S 49 2207,0

3036,50 °29.23 94.31 195.33 96.39 18 S? 24 2036,5

2?93.$1 -2?.82 76,62 195,4g 95,29 20 8 38 1793.5

2510,97 -29.23 35.68 195.33 96.39 21 31 30 1511.0

110.00 22 11 48 9253.81 "32.97

DIFFERENTIAL CG_RECTIONI

TOE .9385 TRA 1.2705 TC3-1.5887 BAU .3945

ROE 1.3495 RRA 2.917? RC3-1.2211 FAU .1398?

FOE 5.0235 FRA11.2879 FC3-5.?384 BSP ?609

ODE 1.6437 BRA 2.9097 BC3 2.0038 FSP 2498

LAUNCH DATE NAR 19 |g7|

HELIOCENTRIC CONIC

RL 146.92 LAL .DO

RP 210.95 LAP -1.02

RC 118.637 GL 23.90

PLAN[TOCENTRIC CONIC

C3 20.504 VHL 4.528

INCH AZMTH LNCN TIME

50.00 16 20 11

60.00 16 49 1

70,00 17 29 11

SO.DO 18 26 21

gO.DO 19 42 54

100.00 21 9 13

ltD.00 22 28 3?

35.55 t94.72 99.45 22 49 22

NID-CCUR$[ EXECUTION ACCURACY

SGT 2475.3 9_ 3905.5 SG3 1431.6

RRT .9334 RRF .9980 RTF .9357

SGB 4623,9 R23 .0902 R13 .9940

SGI 4590.9 SO2 760,7 THA 58.4!

FLIGHT TIHE 238,0D

DISTANCE 583.862

-S.4S AZL 86.72 HCA 1g0.16 INA

3.92 AZP 93.11 TAL 324,86 TAP

91.35 [T8 179.60 ZAE 127.95 ETE

1255.8 -25.79 9.22

C_2IT DETERMINATION ACCURACY

ST 63.5 8R g8.0 99 199.9

CRT .9896 CRS -.99?8 CST -.9780

LSA 173.5 NSA 12.1 $84 ,6

ELI 116,5 FL2 7,7 ALP 57,|9

ARRIVAL DATE NOV It 1971

EARTH TO MARl

LOL 177.74 VL 32.233 GAL 178.84 [CC ,191?1 IN(; $.8751 Vl 29.920

LOP 15.67 VP 22.720 GAP 183.02 RCA 144.56 APO 213.13 V2 96.001

GP -28.64 ZAL 141,52 ZAP 204.05 2AC ?3.96 [TC 2?0.43 LVJ 18.77

DLA 9.88 RAL 320.81 RAD 6643.1 VEL 11,854 PTH 8,87 VHP 3.839 DPA -52.25 RAP 894.13 ECC 1,3374

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH XNJ TIME PO ¢8T TIM INJ 2 LAT INJ 2 LONG

3337.35 -42.82 113.99 189.54 113.11 17 15 48 2337,3 -29.63 88.66

3260,6Q -37.14 109.78 192,23 106.91 t? 43 22 2290.E -28.70 84.12

3142.41 -32.15 101.78 193.81 102.21 18 21 34 2142.4 -83.99 76o15

2903.39 -28.56 88.98 194.59 99,II 19 15 45 1963.3 "21.99 63.46

2716.31 -27.21 71.05 194.82 98.0! 20 28 SO 1716.3 -21.23 45.63

2437.79 -28.56 50,35 194.59 99,11 21 49 51 1457.8 -21.99 24.86

2189,25 -32.15 30.70 193.81 102.21 23 5 ? 1189.2 -23,99 5.07

DIFFERENTIAL CCRRECTION8

TDE .9678 ffRA 1,449? TC3-1.7261 BAD .8747

ROE 1.2587 RRA 2.4??4 RC3-1,1897 FAU .14472

FD£ 5.0385 FRAIl.?333 FC3-6.1105 88P 7517

BDE 1.5877 BRA 2.5704 8C5 2.0984 FSP 2594

LAUNCH RATE NAR 19 1971

HELIOCENTRIC CONIC

NL 148.92 LAL .DO

RP 211.20 LAP 0.99

RC 120.656 GL 28.94

PLANETOCENTRIC CONIC

C3 RO.095 VHL 4.483

INCH AZHTH LNCH TINE

50.90 16 30 29

60.00 17 I 29

?O.DD I? 44 ?

SO.DO IS 43 37

90.DO 20 I It

509.00 El 29 29

liD.00 22 43 34

MID-COURSE EXECUTION ACCURACY

SOT 2722.1SGR 3717.8 9G3 1492.4

RRT .9443 RRF .9976 RTF .9468

BOB 490?.8 R23 .1010 R13 .9926

8GI 4549.8 $G2 ?30,5 THA 54.2T

FLIGHT TIME 240.00

DISTANCE 587.83?

LOL 177.?4 VL 32.251 GAL "5,49 AZL 87,02 HCA 199.37 8MA

LOP l?,O9 YP 22.688 GAP 3.71 AZP 92.81 TAL 324,93 TAP 164.00 RCA 144,50

GP -27,21 ZAL 142.70 ZAP 9g. Sl ETS 178.61 ZA[ 126,89 ETE 201.69 ZAC 75.41

DLA 7.97 RAL 321,59 RAD 6642,9 VEL 11.837 PTH 6.85 VHP 3.?75 DPA "50.96

L-! TIN[ INJ LAT INJ LONG 1NJ NT ARC INJ AZNTH INJ TIME _ CST TIN

3294.08 -41,51 ltO.SS 188,30 115,54 17 25 23 2294.1

3211.58 -36,1! 106.03 191.41 109.27 17 S$ 1 2211.6

3096.15 °31.28 97.63 193.15 104.51 19 35 34 2006,2

29J9.88 °27.79 04.42 194.09 101.38 19 31 57 1899.8

2149.49 "29.48 88.30 194.37 100.28 20 45 21 1849.5

2374.30 -27.79 45,?9 194.09 191,35 22 8 3 1374,5

2152.57 -31.29 26,55 193.18 104.51 23 19 ? !135.0

_BIT DETERMINATION ACCURACY

9T 97.3 9R 92.9 86 129.6

• CRT .9939 CR8 ".9970 CST ".9921

LSA 172,7 MSA 11.6 89A .?

ELI I14.8 EL? 6.2 ALF $4.11

ARRIVAL OAT[ NOV 14 19?1

EARTH TO MARS

1?8.62 ECC .19194 INC 2.97?4 Vl 99.920

APO 213,14 V2 25.972

[TC 270.22 LVl 17.77

RAP 282.54 [CC 1.3807

INJ 2 LAT INJ 2 LONG

-27.75 09,28

-24,92 91.19

"22,32 72,$4

-20.40 58.44

"15,88 41.34

-20.40 20.8t

-2252 I,S6
DIFFERENT IAL COqRECTION8

TOE I.OOOS TRA 1.6311 TCS-I.RSll RAU .5838

ROE 1,197S RRA R.3914 RCS-I.120G FAU ,14533

FO( 5.11?S FRAI2.1845 FC3-9,|989 88P 7841

9DE 1.5905 IRA 2.8700 9C3 2.1731 F8P 2757

LAUNCH DATE MAR 19 1971

HELIOCENTRIC CONIC

RL 149.92 LAL .DO

RP 211.46 LAP -.95

RC 123.0S8 GL 19,8?

PLANETOCENTRI¢ ¢0N1¢

C3 19.608 VHL 4,451

LNCN AZMTN LI_H TIME

SO.DO 16 39 50

60.00 l? 12 44

TO.GO 1? S? 31

80.00 19 59 O

go.DO RD 17 9?

100.00 21 41 32

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT tiTS,4 SGR 3555,2 $G5 154V,4 8T 7|.4 8R 8g.1 85 151,S

RRT ,5500 RRF .5172 RT? ,_a2S CRT ,ikR? CR8 ",9565 Ci?-.t861

8G8 4838.0 R23 ,tit9 RI3 .Silo LSA 17S.I MSA 11.1 88A ,8

8GI 457_.6 SG2 721,1 7HA 80.53 ELI 114.1 2L2 4.6 ALF 51.35

PLIGHT TIRE 242,00

OISTANC[ 582,014 EARTH TO NARS

LOL 177,74 VL 32,291 GAL "5.55 AZL 87,29 HCA 200.58 8NA 1?8,81 EC¢ .19224 INC 2.7140 Vl _g,920

LOP 18.30 VP 22,649 GAP 3,50 AZP 92.54 TAL 324,40 TAP 164.98 NCA 144.43 APO 213.10 V2 25,842

GP -25.89 ZAL 143.74 ZAP 8?,85 [T9 177.70 ZA[ 125.71 ET[ 199.47 ZAC 76, rs [TC 270,D! LV! 18.87

DLA 8,24 RAL 322.32 RAD 6642.8 V[L 11,825 PTN 6,54 VHP 3, ?25 DPA -49.77 RAP 291,06

L-I TIN[ |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

3256,11 -40,45 10?,94 18?,?? 117,55 l? 34 9 2256,t -IS,OR

3198.$6 -35.Dg 102,83 1g0.89 111.24 18 5 33 2168,6 -23.51

3036.82 -30,37 94.0? 192.76 106,44 18 46 9 2036,8 "20,79

2844.26 -26.96 80,49 193.79 103,31 Ig 46 24 1844,3 -18.93

25g1.06 -25,71 82.20 lg4.11 102,19 21 0 38 l$Sl.l -18.23

2318,73 "26.98 41.86 Igs,?g 103,31 22 20 30 1318,7 "15.93

IID.90 22 $6 5? 2083.63 -30,37

OIFFERENTIAL CCRRCCTION$

TDE 1.0375 TRA 1.$141 TC3-1.g089 BAU .SgTt

RDE 1.1398 RRA 2,2452 RC3-1,0629 FAU *|4659

FOE 5.1574 FRA12.5371 FC3-6,40?0 99P 773?

BDE 1.$411 RRA 2.$865 6C3 2.2950 FOP 2866

22.gg 192.76 106,44 23 3! 41

ARRIVAL DATE NOV IO 1571

ECC !.3290

XNJ 2 LON_

$4,24

78.69

69.63

55.97

57,6?

17.34

1083.6 -20.?g 398,55

OKBIT DETERMINATION ACCURACY

ST 75.6 SR 89.3 $S 132.5

CRT .g985 CRS -,9953 C8T -.989_

LSA !74.5 MSA t0,? SSA .g

ELI 113.g EL2 5.1ALF 49.49

MID-COURSE EXECUTION ACCURACY

8GT 5230.7 $GR 3391.3 SG3 1693.6

RRT ,9551RRF *9966 RTF .9583

$GB 4683,g R23 .1204 R13 .9996

961 4931.2 $62 ?00.6 THA 46.45

147



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971____) "

LAUNCH DATE MAR ti tl?t

HELIOCENTRIC CONIC

RL 146.92 bAh .DO

RP 211o73 LAP ",92

Me 129.302 GL 18.2T

PbANETOCENTRIC CONIC

C3 19.616 VHL 4,429

bNCM AZMTH LNCH T|ME

90.00 16 48 21

60.00 1T 22 56

7O.O0 18 9 3?

80.00 19 12 51

90.00 20 32 4

lO0.OO 21 55 43

110.00 23 g 4

FI,|GNT T|I_ 244,00

OISTANCE 596.194 EARTH TO MARl

29.920bOL 177.?4 VL 3,.291 GAL "S.$? AZL 6?.52 NCA EOJ.?l IMA 176.81 ECC .19260 [HC 2.4792 VI

LOP 19.91 VP 22.614 OAF 3.29 AZP 92.30 TAL 324.15 TAP 165.94 RCA 144.37 APO 213.24 V2 25.911

GP -24°69 ZAL 144°6T ZAP 95.77 ET8 176.89 ZAE 124.41 ETE 19?.47 ZAC ??.gg ETC 269.90 LVI ID.OS

OLA 4.66 RAb 328.01 RAO 6642.? rE( 11.817 PTN 6.84 VHP 3.68? DPA -48.69 RAP 289.6? ECC 1.3229

b-I TIME INJ bAT INJ LONG ZNJ RT AGC |NJ AZMTH INJ T|ME PO CST T|M INJ 2 LAT INJ 2 LONG

3222.66 -39.37 105.27 187.30 119.23 17 42 3 2222.? -24.54 62.SD

3130.62 -34.12 lOO.O8 190.50 112.8g 18 35 ? 2130.6 -21.86 ?6.53

2993.81 -2g.49 90.99 192.53 108.07 58 5g 31 1993.3 019.39 67.03

2?95.30 -26.16 7T.O6 193.65 104.93 19 59 26 1795.3 -|?.57 S2.97

2539.65 -24.93 58.64 194.00 103.81 21 14 24 1539.6 -16.89 34.90

226g.77 -26.16 38.45 193.65 /04.93 22 33 32 1269.8 -17.57 14.34

2040.12 -29.49 19.91 192.93 108.07 23 43 4 1040.1 -19.39 393.95

ARRIVAL DATE NOV 10 19?I

DIFFERENTIAL CCRRECTZON8

TOE 1.0764 TRA 1,9936 TC3-2.1101 BAU .6156

NDE 1.0TT6 RRA 2,122G RC3-1.O26D FAU .15031

WOE 5,1183 FRAII.?571 FC3-6.6331 BIP ?755

BO2 1,3231BRA 2.9|36 BC8 2.34?2 FIP 2890

LAUNCH DATE MAR 19 1971

NZD-COURSE EXECUTION ACCURACY ORBIT DETENNINAT|ON ACCURACY

6GT 3484.3 8GR 8216,3 $G3 1622.2 ST 79.8 8R 61.0 89 131,9

RRT .9610 RRF .9960 RTF .9843 CRT .9995 CR9 -.9941 CST -.9909

6GB 4744.0 R23 .1243 R13 ,9685 LSA 173.8 MSA 1D.6 68A 1,0

86t 4697.? 862 660.7 THA 42.64 EL1 113.7 EL2 1.9 ALF 45.49

FLIGHT TIH[ 246.00 ARRIVAL DATE NOV 20 1i71

HELIOCENTRIC CONIC

Mb 146.92 LAL ;DO

RP 212.01 LAP -,92

M¢ 127.566 r_ 16.72

PLANETOCENTRIC CONIC

¢3 19.909 VHL 4.417

bNCH AIMTM LNCH TIME

SO.DO 1D 56 10

60.00 17 32 t?

1'0.00 12 20 39

8O.OO 19 29 23

90.00 20 43 19

|GO.O0 22 O I?

t10.00 23 20 5

DIITANCE 600.3T2 EARTH TO MAR8

LOL 177,74 VL 32.231 9AL -9.62 AZL 67,73 NCA 203.00 6NA t?9.01 [CC ,19303 |NC 2.2693 VI 29.620

LOP 2D.?2 VP 22.5?9 GAP 3.09 A2@ 92.D9 TAL 323.89 TAP 16D.89 RCA t44.30 APO 213.33 V2 29.660

Gi= -23.92 ZAL 145.50 ZAP 83.90 ET6 176.15 ZAE 123.03 ETE 195.66 ZAC 79.14 ETC 269.6! _Vl 19.80

OLA 3.27 RAL 323.67 RAO 6642.6 VEL 11.812 PTN 6.93 VHP 3.618 DPA -4T.61 RAP 280.37 2CC 1.3211

b-1 TIME |NJ bAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO C6T T|M INJ 2 bAT INJ ! LOnG

3193.15 -38.3T 103.06 197.02 120.63 tT 49 23 2193.2 -23.19 61.01

3097.08 -33.21 97.71 190.32 114.28 18 23 54 2097.1 -20.55 ?4.D?

2954.79 -28.64 88.31 192.46 IO9.4S 19 9 54 1954.a -18.12 64.??

2751.9S "23.3? 74.11 193.64 106.39 20 11 17 1751.9 -16o33 30.33

2494.I2 -24.15 53.33 194.D2 103.18 2t 26 54 1494.1 -13.65 31.72

2226.42 -25.37 3S.4T 193.64 106.30 22 45 24 1226.4 -16.33 11.?2

2001.61 -28.64 l?.23 192.46 109.49 23 53 27 1001.6 °16.12 833.G9

OIFFERENTZAL C_RRECT|ON8

TOE 1.1181 TRA 2,1784 TC3"2,22S9 OAU .D841

ROE 1.0304 RRA 2.0141 RC3 -,9?73 FAU ,ISIS?

rOE 9.1110 FRA12,9590 FCI-D.?2Di 86P ?898

IO[ 1.5203 BRA 2.9668 BC3 2.4310 FSP 2936

LAUNCH DATE MAR 19 1971

N|D-COURSE EXECUTION ACCURACY ORBIT DETERN1NAT|ON ACCURACY

SGT 3739.1 SGR 3062.? 6G3 1643.? 8T 84.1 6R ??.S 89 131.7

RRT .9643 RRF .9932 RTF .9663 CRT .9999 CR8 -.9929 CST -.9929

8G8 4833.4 R23 .t276 R13 .987S LGA 174.1 NIA 10.4 66A 1.0

6G1 4791.8 8G2 632.? TMA 39.12 EL! I14.4 EL2 !.1 ALF 42.6T

FLIGHT T|)E 248.00 ARRIVAL DATE NOV 22 1971

H[bIOCENTMIC CON|C

RL 140.92 LAL .OO

MP 212.29 LAP -.89
RC 129.850 6L 18.30

PLAN[TOCENTRIC CONIC

C3 19.466 VHL 4.412

LNCH AZMTH LNCH T|H[

90.00 17 3 23

90.00 1? 40 51

?O.O0 16 30 45

60.OO 19 36 55

90.00 20 37 ES

IO0.O0 22 19 47

110,00 23 30 t2

DISTANCE 604.549 EARTH TO MARS

-9.67 AZL 97.92 HCA 204.20 8HA 179.63 2CC .19352 INC 2.0783 Vl

V2

LV|

LOL !77.74 VL 82.252 GAL 19.920

LOP 21,92 VP 22.543 GAP 2.88 AZP 91.90 TAL 323.63 TAP 167.82 RCA 144.22 APO 213.43 25.848

GP "22.49 ZAL 14D.25 ZAP 82.03 ITS 1?5.49 ZAE 12|.60 ETE 194.00 ZAC 80.22 [TC 269.42 14.61

DLA 1.99 RAL 324.30 RAD 6642.6 VEL 1t.610 PTH 6.83 VHP 3.636 DPA "46.63 RAP 287.19 ECC !.3204

L'| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ T|H[ PO CGT TIM INJ 2 LAT |NJ 2 LONG

816?.05 -37.43 101.24 196.90 121.82 17 56 10 2167.1 "21.97 79.71

3067.35 -32.39 95.65 190.29 115.47 I9 31 59 2067.3 -19.36 73.05

2920.39 -27.63 65.9? 192.51 110.62 I9 19 26 1920.6 -16.96 62.80

2713.41 -24.61 ?l.5O 193,76 107.47 20 22 9 1?13,4 -15.19 46.06

2453.63 -23.40 52.80 194.16 106.35 21 30 19 1453.6 -14.52 29.29

2197.88 -24.61 32.86 193.?6 107.47 22 36 15 |187.9 -ls.lg 9.43

1967.41 -27.93 14.89 192.51 110.62 24 2 59 967.4 -19.96 331.71

DIFFER[MTI4L CCRRECTION6

TOE 1,1681 TRA 2,36t2 TC3"2.33|1 RAU .6339

ROE .989l RRA 1.9t09 RC$ -.9261 FAU ,13214

FOE s.ogls FRAIl.lOgO FC3-6.7661 RiP 8094

9DE 1,3261 ERA 3.D)78 6C3 2.3120 FSP 2973

HID-COURSE EXECUTION ACCURACY O_8|T DETERMINAT|ON ACCURACY

9GT 3992.1 SGR 2912.9 $G3 1961.0 ST 88.4 3R ?4.3 Sl 131.4

RRT .9968 RRF .9943 RTF ._.14 CRT .9996 CR8 -.9913 ClY ".9936

SG8 4941.6 R23 .128T R13 .9867 LSA 174.6 HSA 1D.4 9SA !.1

9G! 4904.3 362 606.Z THA 33.93 ELI 115.5 EL2 1,6 ALF 40.02

LAUNCH DATE MAR 19 1871 FLIDMT T|H[ 2SO,GO ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CONIC

Rb 148.92 LAL .00

RP 912.9T LAP -.82

RC 132.183 6k 13.69

PLANETOCENTR|¢ CONIC

C3 19,461 VHb 4.4|4

LNCH AZMTH LNCM T|ME

SO.GO IT 10 4

60.00 17 46 47

?O.OO 18 40 4

8O.O0 19 47 28

90.00 21 6 32

100.00 22 ]0 _0

110.00 23 39 30

OIFF'ER[NTIAL COqR[CT|ON8

TO[ 1.20T9 TRA 2.543? TC3-2.4393 2AU ,D746

ROE .9586 RRA 1.6931 RC3 -.8?42 FAU .13199

FD[ $.0?63 FRA13.2114 FCl-6.T589 BIP 82?2

BD[ 1.5389 DRA 3.1236 BC3 2.59Q3 FGP 3000

DI6TANCE 608,?23 EARTH TO MAR!

LOL I?T,?4 VL 32.|$3 6AL -5.?2 AZL 08.09 HCA 203,40 8HA 176,63 [CC .tg40? |NC 1.9033 Vl 26.920

LOP 23.12 VP 22o3D8 GAP 2,68 AZP 91,?2 TAL 323.33 TAP 168,74 RCA 144,14 APO 213.36 V2 23,615

GP "||.49 ZAL 14D.93 ZAP 6D.18 IT6 174.20 ZAE 120.11 ETE 192.3| ZA¢ 81.22 ETC 266.23 LV| 13.97

DLA .62 RAL 324.60 RAD 6642.6 VEL 11.81! PTN 6.93 VHP 3.625 DPA -45.?0 RAP 286.04 (CC 1.3206

L-| T|ME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH |NJ T|ME PO CGT T|M INJ 2 LAT INJ 2 LONG

8143.gs "36.D1 99.6? 196.91 122.82 16 2 28 2144.0 -20.89 ?8.56

8040.98 -31.5T 93.89 190.37 116.4? 18 39 28 2041.0 -16.30 71.63

,890.15 -27.10 63.92 192.66 11t.63 19 28 14 18g0.2 -15.91 61.06

,6?9.09 -23.86 6g.2D lg3.96 106.4T 20 32 ? 167g.1 -14,15 46.03

2417.31 -22.69 30.39 194.38 107,33 21 48 49 141?.9 -13.49 27.14

2153.52 -23.88 30.17 193.96 108.47 23 6 14 1153.3 -14.15 ?.40

lg36.gT "27.10 12.84 192.66 111.63 24 11 4T 937.0 -_s.gl 349.98

M|D-COURSE EXECUTION ACCURACY ORBIT D[T[RMINAT|ON ACCURACY

6GT 4242.4 GGR 2?69.3 8G3 1669.0 ST 92.8 GR 71.3 88 131.0

RRT .9683 RRF .9932 RTF .g?lg CRT .g988 CR8 -.9896 CGT -.9950

8GB S066.2 R23 .1261 R13 .g861 LIA 175.3 MSA 10.4 SSA 1.2

8G! S032.3 $G2 983.2 THA 32.79 EL1 117.0 EL2 2.6 ALF 3?.32
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JPL TM 33-1OO
EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NA9 19 S8?t

HELIOCENTRIC CONIC

RL 148.98,LAL .00

RP ERE.86 LAP w,TD

RC 154.475 9L 1E.T8

PLANET¢)¢ENTRI¢ CONIC

¢8 16.644 VHL 4.421

LNCH AZNTH LN¢M TIME

50.00 1Y IS 17

60.00 IT 56 8"

?O.OO 18 48 40

DO.DO 19-57 13

60.00 21 16 46

100.00 22 40 5

110,00 E$ 48 9

FLI6HT TIME |SE.OO ARriVAL DATE NOV 28 |671

|
LOL 177.74 VL 32.255 6AL

LOP E4.32 VP 22,4?3 GAP

GP -ED,SE ZAL |47.58 EAP

O|3fANCE 61|.039 EARTN TO NAR8

"5,?3AZL 38,25 HCA lOS.DR 8HA |78.03 [C¢ ,16468 IN¢ 1.7476 VI 29.920

2,43 AZP $I,36 TAL 323°06 TAP 169,65 RCA 144,05 APO 213,70 V2 25.782

1_.35 IT3 174.36 ZA[ 115°60 [TE 191,16 ZAC 82,!6 ETC 269.08 LVl 13.38

ECC 1,3216

INJ 2 LONG

77.80

70.38

59,53

44.24

25.23

5.91

3te.45

ORBIT DETERMINATION ACCURACY

ST 97,1 8R 68,5 88 130.3

CRT .9976 CR8 -.9976 CST -.9959

LSA 176.1 NSA 10,8 88A 1.2

ELI 118.8 EL2 3.9 ALF 5S.16

ARRIVAL DATE NOV E8 19T1

EARTH TO NARD

DLA -,25 RAL 325.49 RAD 3142.6 V[L 11.813 PTH 9.83 VHP 3.820 DPA -44.85 RAP 285.01

L-! TIME INJ bAT |NJ LONG |NJ RT ASC IHJ AZNTM INJ TIME PO C8T TIN INJ 2 LAT

3129.50 -35,84 98,31 18?,03 123.67 16 8 21 2125.5 -19.92

3017.50 -30.85 92.29 120.55 11T°34 16 4G 25 201T.5 "17.34

2863.01 -26.4! 82,11 192.90 112,49 19 36 23 1863.0 -14.67

2648.35 -23.21 6T, I? 164,25 109.33 20 41 21 1648.3 -13.21

238S.21 -_.02 48.27 194.89 lO3.Et 21 58 31 1385.2 -12.55

2122.82 "23.21 26.54 194,25 109.33 23 15 28 I!22.8 -15,21

1909.83 -26.41 |I.D3 192.90 112.49 24 19 58 909.8 -14.9T

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIOR ACCURACY

TOE 1.8564 TRA 2,T256 TC3-2.5357 BAU .8966 5GT 4489.! 6GR 2632.2 363 t670.2

ROE .9222 RRA 1.?201 RE3 ".8234 FAU .15133 RRT .9692 RRF .9920 RTF .9758

FOE 5.0505 FRAIS.268T FCA-8.T052 BSP 8505 SOB 5203.9 R23 .1260 RI3 .g857

DOE 1.5577 BRA 3,2230 BC3 2.6660 FOP 5011 391 5173.4 392 58_.8 THA 30.00

LAUNCH DATE MAR 19 1971 FLIGHT TIH( 254.00

HELIOCENTRIC CONIC DISTANCE 61?.071

RL 146.92 LAL .DO LOL 177. T4 VL 32,257 GAL "5.84 AZL 88.40 HCA DOT.?9 8HA 179.91 ECC ,19535 INC 1.6029 Vl 29.920

RP 213.16 LAP -,T5 LCP 25.52 VP 22.43? GAP 2.28 AZP 91.42 TAL 322,?6"TAP 1?0.55 RCA 143.96 APO 213.86 V2 25. 746

RC 136.614 GL 11.60 GP -19.64 ZAL 148.13 ZAP 78.53 ET$ 173.98 Z/dE 117.07 [TE 169.94 ZAC 85.04 ETC 269.93 LVI IE.62
PLANETO¢ENTRIC C_ZC

C3 19.GSOVHL 4.433 DLA -1.23 RAL 326.05 RAD 6642,7 VEL 11.818 PTH 8,84 VHP 3.620 OPA "44.01 RAP 284,05 ECC 1.3834

LNCH AZNTH LNCH TIN[ L'I TIN[ ZNJ LAY ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

50.00 17 22 6 3105.39 -35.15 9T.13 18?.23 124.40 18 13 51 2195o4 "19.06 76.74

60.00 16 2 59 2996.65 -30.19 90.92 190.81 119.08 18 52 55 1996.7 "16.49 69.28

?O.OO 18 56 39 2838.60 -25.76 80.52 193.21 113.24 19 43 58 1838.8 -14.11 SO.IT

80.00 20 6 15 2620.87 -22,58 65.37 194.60 110.08 20 49 56 1620.9 -12.36 42.65

gO.DO 21 28 15 2356.27 -21.39 46.38 195.05 108.95 22 T 51 1359.3 -11.70 23.54

100,00 22 49 ? 2095.35 -22.58 28.74 164.60 110.08 23 24 2 1095,3 -12.36 4.02

110.00 0 O 1 1885.62 -25,76 9.44 193,21 113,24 O 31 2T 885.6 -14.11 347.09

DIFFERENTIAL CCRRECTI(_hS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.3049 TRA 2.6078 TC3-2,623_ BAU .7190 SOT 4732,2 3OR 2502.1 8G5 1665.? ST 101,5 8R 65.9 88 I29.6

RD£ .8946 RRA 1.6323 RC3 -.7734 FAU .15010 RRT .9695 RRF .9905 RTF .9775 CRT .9959 CR$ -.9866 CST -.9966

FDE 5.0199 FRA|3.2905 FC3-6.9129 DDP 877| 8GB 5353.0 R23 .1226 RI3 .9854 L8A l??.O NSA lO.? 88A 1.2

BDE 1.5822 BRA 3.3346 BC3 2.7368 FSP 30t5 3Of 5325.2 $92 545.1THA 27.45 ELI 129.9 EL2 5.0 ALF 32.96

LAUNCH DATE MAR 19 1971 FLIGHT TIN[ E56.00 ARRIVAL DATE NOV 30 1671

HELIOCENTRIC CONIC O|8TANCE 621,240 EARTH TO MARl

RL |48,92 LAL .DO LOL 177.74 VL 32.260 GAL -5.90 AZL 88.53 HCA 208.99 /HA 178.65 ECC .1960T [NC 1.4694 VI 29.920

RP 213.46 LAP -.71 LOP 26,71 VP 22.402 GAP 2.08 AZP 91,29 TAL 322.43 TAP IT1,43 RCA 143,8T APO 214.04 V2 25.714

RC 136.171GL 10.68 GP -16.81EAL 148.48 ZAP 74.79 [TS t73.45 ZA[ 115.53 [TE 188.84 ZAC 83.6? ETC 265.79 LVI 12.3_
PLANETOCENTRIC CONZC

C3 19.795 VHL 4.449 DLA -2.12 RAL 328.60 RAO 862.? VEL 11,824 FTM 6.84 VHP 3,825 DPA -43,23 RAP 283,|T DEC 1.3250

LNCN AZNTH LNCN TIME L-! TIME |NJ LAY INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO,DO 17 27 32 3089.38 -34.53 96.11 leT.SO 125,03 18 19 ! EDA9.4 -18.30 75.98

60.00 SO 9 22 2978.13 -29.59 89,71 191,13 118.71 18 S8 O 1978.1 -15,72 88.32

70,00 SO A 5 281T.18 -2S.18 ?6,1E 193.58 113.68 I9 51 3 lel?,2 -I3,54 58.S?

80.OO 80 14 39 2560.27 -21.59 93.78 195.0! 110.72 20 57 55 1598._ -11.58 41.24

90.00 21 37 4 2330.32 -20.81 44.?0 19S,46 109.60 22 15 54 1350.3 -10.92 22.05

tOO.DO 22 $? 31 20?0.74 "E1.99 25.15 It5,OI 110,72 23 32 1 IOTO,? "t1.58 2.90

IlO.OO O T 28 1864.00 o25.18 8.04 113,58 113.00 0 38 32 864.0 -13.54 345.89

DIFFERENTIAL CCRRECTION8 NID-COURS[ EXECUTION ACCURACY ORBIT OETERNINATIOH ACCURACY

TD[ 1.3553 TRA 3,0803 TC3-E.7103 3AU ,7423 SGT 4570,1 3OR 237?,4 363 1855.4 8T 105.1 3R 63.6 86 128.7

ROE ,l?O| RRA 1.5478 RC3 -.7262 FAU ,1406T RRT ,1669 RRF ,6858 RTF ,_,69 CRT ,9958 CR8 -,gOSl CRY -.9971

FOE 4.961? FRA13.ETD3 FC3-3.$020 DiP 9043 868 5509.4 R23 .tile RI3 .9952 LGA iT7,g NSA ll.O |8A 1,2

DOE 1,D106 |RA 3.4645 3C3 E.eos8 PEp 3006 661 5463,2 692 S3O,! ?HA 25,13 ELI 123.3 EL2 6.0 ALF 30.6!

LAUNCH OATE MAR 16 1971 FLIGHT TIN[ 258.00 ARRIVAL DATE OEC 2 I9?!

HEL|OCENTMI¢ CORIC DISTANCE $25.407 EARTH TO MAR8

RL 148.92 LAL ,OO LOL |Y?,?4 VL 3E,EG3 6AL "S.O? AZL 88.65 HCA |10,11 lEA lTg.O0 DEC ,19685 INC 1,3480 V| 29.220

RP 813.?T LAP -.30 LOP 2?.90 VP 82.367 GAP 1.58 AZP SI.|6 TAL 322.14 TAP IY_.30 RCA 149.?? APO 214.24 V2 25.880

R¢ 141.545 GL 8,T1GP -16.03 2AL 142,t3 ZAP 73,06 [T8 1?3.07 2A[ 113,g8 EYE 187,85 EAC 84.65 ETC 268,86 LVI 11,80

PLANETOCENTRIC CONIC

C3 19,974 VHL 4.499

LNCH AZNTH LNCH TIME

50,00 17 32 39

60.00 18 13 20

TO.DO ' 16 11 2

80.00 20 22 29

90.00 E1 45 IT

100.00 23 5 20

110.00 0 14 25

DIFFERENTIAL CCRRECT|ON$

TDE 1.4067 TRA 3.2689

ROE .646? RRA 1.4682

FOE 4.9399 FRA13.2236

602 1.6429 6RA 3.$834

3,336 DPA *42,49 RAP 282.3? Dec 1.322T

PO CDT TIH INJ 2 LAT INJ _ LONG

E075.3 -IY.82 75.33

1961.? -15,04 8?.47

l?gT.9 -12.65 55.91

1574.2 "10.88 39.98

130T.D -10,21 20.68

1048.? -10.88 1.34

844.? -12.65 344.83

ORDZT DETERNINATION ACCURACY

ST 11D.0 SR 91.5 88 127.?

CRT .ggl4 CRS -.g_04 CDT -.9976

LEA 179.0 NSA II.2 8SA 1.3

EL1 125.9 EL2 ?.0 ALF 2g.02

OLA -E.63 RAL 3Z?,13 RAO 6t42.8 V[L 11.032 PTH 6.85 VHP

L-| TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ T|N[

3076,25 "33.98 95,22 |8?.84 I25,56 18 23 54

2991.69 °29,05 88,69 Ig|,51 119,26 1g 4 42

2Tg?.gl -24.84 ?T.88 184.01 114.44 19 5? 40

29T4,23 "21.46 62,36 165,46 111,28 21 5 23

2307.05 -20.2T 43.20 195.g4 110.16 22 23 44

2048.?1 -21,46 23,73 195,48 111,28 23 39 29

1844.?2 -24.64 6.80 |94.01 114.44 D 45 9

HID-COURSE EXECUTION ACCURACY

TC3-E,T884 2AU ,T665 SGT 5203.1 SGR E2Sg,5 393 1640.6

RC3 -.6802 FAU .14672 RRT .S_8S RRF .g868 RTF .gYgg

FC3-6.3591B8P g331 3GB 58T2.5 R23 .1152 R13 .9851

BC3 2.8T02 F6P 2988 $91 5648.8 $92 518.5 THA 23.02
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE MAR II 19TI

HELIKENTRIC CClt|C

RL 14R.$R LAL .DO

RP I|A.Ol LAP -,64

RE 143,836 6L SoS3

PLAk_TOCENTRIC ¢QNI¢

¢3 2D.IIG VHL 4.493

LNCH AZMTM

SO.DO

60.00

?D.00

80.00

9O.OO

tOO.DO

110.00

FLiIH? TIME IIO.OO ARRIVAL DATE ORE 4 1271

LOt. IT?,?4 VL

OIl?kNEE 6lR,57t EARTH TO MAR1

$Z.ID? GAL -Q,O4 AZL IS,T? HCA |||,IS IRA |?S,OI ICE .|RTSD INC 1.231! Vt El.lEO

VR 2S,G4S

LVI 11,33

LOP |9°03 VP 22.331 GAP |.Sa AZP RI.05 TAL 321,81 TAP 173,I6 RCA 143,65 APO 214.45

GP "17.30 ZAL $4D,D$ ZAP TI,33 ITS 172.73 ZA[ 112.45 ST[ 186.95 ZAC 88.32 [TC 2S8.S3

DLA "3,88 RAL 3ET.6S RAO ISLE,9 YEL 1|,840 PTH 6,De VHF 3,6S0 DPA "41,79 RAP E$1.65 ECC 1,3322

LNCH TIME L'| TIN[ INJ LAT INJ LONG IiJ RT ASC IRa AZMTH 1NJ TIME PO ¢3T TIM INJ 2 LAT INJ I LONG

IT 3T 28 3062.82 -33.48 94.44 183.22 126.02 18 28 St 2052.6 "17.02 74.75

18 20 S? 2947.14 -26.96 67.T4 191.93 119.T4 19 10 4 194?.1 -14.43 $6.?2

19 1T 33 E?80.T3 -24.15 ?6.79 194.47 114,92 20 3 54 1780.? -12.03 54.97

20 21 43 ZS54.S| -20.96 61.11 195.96 t11.T6 21 |2 23 ISS4.S -10.25 38.85

21 52 58 2266.18 -19,77 41.87 193.45 110.64 22 31 4 1286.2 -9.58 18,18

23 12 40 2028.96 -20,96 22.48 195,96 111.76 23 46 29 1029.0 -10.25 ,22

0 20 55 1627.59 -24.15 S.?D 194.47 114.92 O 51 23 827.5 "12.03 343.88

DIFFERENTIAb CCRRECTIONG HID-COURSE EXTCUTION AcCURACT ORBIT DETERMINATION ACC_ACY

TOE 1,4995 TRA 3,44?8 TC3-2,86|3 6AU ,TDIO SOT 5430,2 $G_ 214T,1 SO3 1621,E iT !14,2 SR 59.2 IS 126,5

ROE .1296 RRA 1,$910 RC3 -.6368 FAU .|445? RRT ,9672 RRF ,9645 RTF .RIO9 CRT °9805 CR8 -.9??5 CST -,Gild

FOE 4.8925 FRAIS.1440 rC3-8.2003 BSP 962? $GB 5559.3 R23 .1077 R13 .9851 LSA 180.1 14SA 11.5 8SA 1.3

IDE l.S?O8 BRA 3.?lOt BC3 2,9313 FSP 296! 8GI 5817,1 SG2 509.2 THA 21.10 ELI 128.4 EL2 8.0 ALF 27.26

LAUNCH DATE MAR 19 19T1 FLIGHT TIME 262,00 ARRIVAL DATE DEC i 1671

HELIOCENTRIC CONIC

ML 148.92 LAL .DO

RP 214,39 LAP -,SO

RC 145.344 St. 6,0I

PLAN[TOCENTMIC CONIC

CS 20.425 VHL 4.520

LNCH AZNTH LNCH TIN[

50,00 17.42 1

IO.O0 18 26 14

TO.DO 19 25 39

SO.DO 20 36 40

SO,DO 22 O S

SOD.DO 25 19 52

110.00 0 2? 2

OIFFERENTIAL CORRECTION3

TOE 1.5134 TRA 3.6267 TC3-2,R2?R DAU ,0159

ROE .8129 RRA 1.3195 RC3 "*5955 FAU ,14210

FOE 4.8425 FRA15.0438 FC3-6.0226 OlP 9932

BDE 1.?1?9 8RA 3.8594 BC3 2.8878 FSP 2928

LAUNCH DATE MAR 19 19?!

HELIOCENTRIC CONIC

RL 148.92 LAL .00

RP 2|4,72 LAP ",ST

RC 148.??0 GL 7.E5

PLANETOCENTRIC CONIC

¢3 20.$85 VHL 4.S4R

LNCH AZMTH LNCH TIME

SO.DO 1? 41 19

lO.O0 IS 31 |$

?O.OO 11 29 24

SO.OD 20 45 |

40.00 22 S 54

tO0.OO 23 ES 53

llO.O0 O 32 45

DI8TANCE $33,731 EARTH TO MARS

L_J. 177.F4 VL 32.271 GAL -6,11 AZL 08.88 HCA 21|,S3 8MA t?i,l| [CC ,19856 INC 1.1244 Vl |9.120

LOP 30,26 VP 22,296 GAP t,4l AZP 90,95 TAL 321,47 TAP 174.00 RCA 143.55 APO 214,69 V2 25.$08

GP -16,61 ZAL 150.0? ZAP 8g.74 ETa 172,42 ZA[ liD.g2 [TE t66,|4 ZAC 86.0? ETC 260,42 LV! IO,SG

DLA -4,3T RAL 328,16 RAO 6643,0 VEL tl,850 PTH 6,8? VHP 3,GSR DPA -41,12 RAP 281.00 [C¢ 1,338!

L-I TZH[ INJ LAT INJ LONG INJ RT AaC INJ AZHTH INJ TZM( PO CIT TIH INJ 2 LAT INJ E LONG

3051.03 -33.04 DS.?T 108.64 126.41 18 32 53 2051.9 -16.49 74.29

2934.29 -28.12 86.93 192.39 120.15 19 IS 9 1934.3 -13.19 GS.O?

2?65.46 "23.?1 75.82 194.97 115.34 20 9 45 1765.5 -11.47 54.13

2535.89 -20.51 59.99 196.49 112.18 21 18 S? 1536,9 -9,68 37.8S

2267.49 -19.32 40,69 19R,gg 111.06 22 37 S? 1267.5 -9.00 18.41

2011.36 -20.51 21.36 196.49 112.18 23 53 3 1011.4 -9.60 399.22

1812.28 -23.71 4.T4 194.97 115.34 0 S? 14 812.3 -11.47 343.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5652,3 SGR 2041.2 SG3 1596.7 ST 118,3 SR 5T,3 IS 125.3

RRT .9654 RRF .9818 RTF .9816 CRT .9853 CRS -.9?44 CIT -.9983

SGB S009.S R23 ,1021 R13 .9850 LEA 181.2 HSA 11.9 SSA 1.3

SGI 5988.5 $02 502.6 THA 19.36 ELI 131.2 EL2 6.8 ALF 25.65

PLIGHT TINI[ 254.00 ARRIVAL DATE DEC S 1971

DISTANCE 63?.888 EARTH TO MAR1

LO_ 177.74 VL 32.2?5 GAL "6,|8 AZL 68.98 HCA 213.70 8HA IT9.19 ECC .I9950 INC 1,024G Vl RS.920

LOP 31.44 VP 22.261 GAP 1.28 AZP 90.85 TAL 321.13 TAP !74,83 RCA 143.44 APO 214.93 V2 25.573

G? "t9.9S ZAL 150.49 ZAP M.14 ETS 172.15 ZAE 109.42 ETE IO5.4I ZAC 06.72 ETC ERe.32 LVI 10.45

DLA -S.O0 RAL 328.66 RAD 6643.1 VEL 11.862 PTN 6,DR VHP 3,Gil DPA -40.50 RAP 210.41 ECC 1.3408

L-I TIME INJ LAT INJ LONG [NJ RT AIC INJ AZMTH |NJ TIME PO CDT T1q INJ 2 LAT IMJ 2 LONG

3042.44 "32.66 23.20 189.10 12S.?S 10 37 ! R042.4 -IS.03 73.52

2922,95 -27.73 86.22 192.89 120,50 19 19 56 1923.0 -13.41 SS.41

2?St,DR -23.31 74.97 ; IgS.S| 115.?0 20 IS 16 1?51.9 -lO.t? 53.40

2521,16 -20.11 39.00 19?.OS • 112,IS ZI ES D 1521,2 -9.17 36.17

2250,79 -18,gl 39,64 197.56 111.43 22 44 25 1250,8 "G,49 17.45

199S.64 -20.11 20.37 |97,05 112.58 23 59 14 995.9 -g.t? 358.33

1793,74 -23,3| 3,D9 IgS.S! ItS.TO 1 2 45 798.? *lU.g? 34R.32

OIFFERENTIAL COIRECTIC_S MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ |.5518 TRA 3,8051 TC3-2,R8?? 6AU ,14O3 3GT SOSO,9 $_ 1941.3 893 lS?).I ST 122.4 SR 55.1 $8 124,0

R02 ,751| RRA 1.2510 RC3 -.5395 FAU ,ISRE6 RRT .5330 RRF ,liB? RTF ,_ZE CRT .9811 CRI -,9710 CIT -.tilt

FOE 4,?S13 FRAI2,R244 FC3-S,R25? B6P 10243 3G6 6181,6 R23 ,0R65 RI3 ,9850 LSA |82,5 MSA 12,E taA 1,3

|02 1.7804 ORA 4.0060 6¢3 3.0389 F|P 2DgE 30| $t6t.S 302 4RO.S THA |T.TR EL| 134.t [LE D.6 ALF 24.17

kAUNCH DATE MAR IR 1971 PLIGHT TIME Z66.00

HELIOCENTRIC ¢ONI¢ OI6TANCE $42.040 [ARTN TO NAR|

RL 145.$2 LAL .OD LOL IT?.?4 VL 32,260 GAL °6.13 AZL SR.O? HCA EI4.1R INA 170.|6 [¢¢ .20048 INC .0310 Vl RS.920

RP 215,04 LAP -,i3 LOP 32,61 VF It,rE! RAP 1,09 AZP 90,?1 TAL 3tO,TR TAP ITS,6| RCA 143,32 APO 21|,20 V2 RS,335

Re t|t,lll GL R,|3 GP -tS+34 ZAL 150,$R ZAP I_l,S8 IT8 ITS,R! ZAE t07,93 [T[ |84,?| ZAC RT.34 ETC 215,24 LV| 10.03

PLAMETOCENTRI¢ ¢ON1¢

¢3 20.689 VHL 4.511DLA -O.IR RAL 32R.14 RAO 6543,3 V[L 11,374 PTM 6.89 VHP 3,T|? DPA -39,90 RAP 2T9.90

LNCM AEMTH LMCN TIME L'I TIME |NJ LAT INJ LONG INJ RT Agc INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

SO.QO 1? 90 _4 3034.23 -32.32 12.?0 189.R0 IE?.03 |8 40 53 E03A.2 -15.64

60.00 15 35 $1 2013.10 -t?.39 IS,6! 193,42 I20.80 19 24 29 1913.1 -12.q9

?0.00 19 34 41 2?sg.gs -22.96 ?4.22 lgS.o? 116.01 20 20 26 1740.0 -10.54

80.00 20 40 lO 250?.15 -19.?4 06.|3 197.64 112.87 21 30 ST IS07.2 -8,71

SO.O0 22 15 13 2235.89 "18.53 38.T0 !98.16 111.75 22 50 31 1235.9 "S.02

100,00 23 32 2 t981.D5 -19,T4 12,49 197.64 112.87 24 5 4 9DI.T -8.71

• I!0.00 0 38 11 1786.?S "22.96 3.14 lg6.0T 116.01 1 7 58 " T86.8 "!0.54

OII_rERENTIAL CORRECTION8

TOE 1.6237 TRA 3.9539 T¢3-3.0422 |AU .0859

RDE *?SS2 MMA 1.18S9 RC3 -,5150 FAU .13624

FOE 4.?398 FRA12.?I?4 FC3-5.6195 DSP 10564

BIDE 1.8058 iRA 4.1557 BC3 3.0860 F6P 2851

ARRIVAL DATE DEC lO 1971

ECC 1,3454

INJ 2 LONG

TS.4S

64.99

32.?5

31.11

IS,60

357.55

541.67

MID-COURSE EXECUTION ACCURACY ORDIT DET[RNINATION ACCURACY

8ST 60?g,B SGR 1847.3 $03 1545.2 8T 126.5 8R 54.0 SS 122.7

RRT .0600 RRF .9731 RTF .9825 CRT .9760 CRS -.96?4 CST -.9986

$GD 6354.3 R23 .9911 R13 .g8sO LEA 183.9 NSA 12.6 63A 1.S

80! 6334.g $02 496.5 THA 16.36 EL1 137.1 EL2 10.4 ALF 22.81
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JPL TM 33-100
• EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN OAT[ MAR 19 1971

NELIOCENTRI¢ CONIC

8L 149.81 LAL ,DO

RP 215,$7 LAP ".SO

RC 183.869 GL 5,87

PLAN[TOC[NTRIC CONIC

C$ 21.log YNL 4.619

LNCN AENTH LNCM TIN_

50.00 l? 54 19

60.00 18 4Q 23

7'0.00 19 39 52

80.00 20 S4 55

90.00 22 19 14

100.00 25 37 45

110.00 0 43 19

LOL 177.74 YL Sl,|94 6kL

LOP 33.78 UP 92,190 GAP .89 kIP 9O,SB TAL 320.42 TAP 176.46 RCA 143.20

GP "14.73 ZAL 151.99 ZAP 65,07 ETS ITl,?O ZAE |06.49 [TE le4,1s ZAC 97.92

DLA -S.|E RAL 329,92 MAD t643.4 VEL I1,887 PTH 6,90 VHP 3,?45 DPA -39.33 RAP 279,45 ECC 1,5507

L-I TIN[ INJ LAT INJ LONG IMJ RT ASC ZNJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

S017.18 "32,03 92.20 180.12 12?.2? 18 44 43 2027,2 "15,29 75,13

2904.51 "27,09 83.08 193.97 121.06 19 20 40 1904.5 -12.63 64.S8

2?29.45 -2_.64 73,S? 196,65 116.20 20 25 25 1?29,5 -lO.IS 52.18

2494.80 -19.41 57.35 198.24 113.14 21 39 28 1494.8 -8.31 35.48

2222.65 "18.20 3?.88 198°78 112.03 22 56 16 1222.6 -7.81 15.85

1969.27 -19,41 18,?2 198,24 !13.14 24 10 34 969.5 -8.31 356,85

1776.27 -22.94 2.49 198.65 116.28 1 12 54 ??6.3 -10.15 341.10

FLIGMT TIME 21B.O0 ARRIVAL DATE DEC 1_ 197|

DISTANCE t41.128 EARTH TO MARl

"6,34 AZL 89.16 HCA 2|6.0| 8N4 1?9,34 DEC .20t52 INC .8429 Yl _9.920

APO 215.49 V2 25.499

[TC 288.16 LVl 8.Q5

DIFFERENTIAL CORRECT|ON8

TDE 1.6829 TRA 4.1915 TCS-3.0919 BAU .8915

ROE .7?52 RRA 1.1238 RC3 -,4830 FAU .13319

FOE 4,6828 FRA12,SS43 FCS-5.4098 BSP 10875

BOE 1.8529 ERA 4.S106 6C3 3.1294 FgP 2802

LAUNCH DATE MAR lg 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY OI_BIT DETERMINATION ACCURACY

SGT 6284.8 9GR 1758.9 SO3 1513.0 ST 130.4 SR 52.5 $$ 121.5

RRT .9564 RRF .9711 RTF ,9830 CRT .9738 CR9 -.9935 CST -.9990

SGB 6526,2 R23 .0858 R13 .9930 LSA 185.2 MSA 13.0 8SA 1.3

9Gt 6507.3 982 496.1 ?HA 15.07 ELI 140.1 EL2 11.1 ALF 21.56

F'_IGHT TIM[ 270.00 ARRIVAL DATE DEC 14 1971

DISTANCE 650.33_ EARTH TO MARS

RL 148.92 LAL .00

RP 215.71 LAP ".46

RC 159.145 GL 5.25

PLANETOCENTRIC C_IC

C3 21.853 VHL 4.653

LNCH AZMTH LNCH TIN[

50.00 IT 57 57

60.00 18 44 3?

70.00 19 44 45

80.00 21 0 16

90.00 22 24 52

100.00 23 43 8

110.00 O 48 8

LCL IT?.T4 VL S2.|gO GAL -6.43 AZL 89.24 HCA 21T.21SMA 179.4_ [CC .20260 INC .7601 Vt 29.920

LOP 34.95 VP 22,133 GAP .?O AZP 90.61 TAt. 320.03 TAP 177,26 RCA 143.07 APO 115.77 V2 25.461

GP -14.20 ZAL 151.65 ZAP 63.61ETS 171.51ZAE lOS,D2 ETE 183.61 ZAC 88.46 ETC 268.09 LVI 9.24

DLA -6.61 RAL 330.06 MAD 6645.6 VEL 11.902 PTH 6.91 VHP 3.776 DPA -38,79 RAP 279.06 ECC 1.3564

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

3021.21 -31.79 91.92 190.66 127.47 18 48 19 2021.2 -15.00 72.89

2897.12 -26.83 84.63 194.55 121.28 19 32 54 1897.1 -12.31 64.19

2720.28 -22.36 73.00 197.28 116.51 20 30 6 1720.3 -9,81 51.69

2485.88 "19.12 56.66 198.87 113,38 21 41 40 1485.9 -7.95 $4.8?

2210.94 -17.90 IT.IS 199.41 I12.27 23 I 45 1210.9 -?.25 15.19

1958.55 -lg. I2 16.04 198.87 113.38 24 15 46 958.5 -7.95 358.24

1767.10 -22.56 1.92 197.28 116,51 ! 17 35 767.1 -9.81 340.60

DIFFERENTIAL COqRECTIONS

TOE 1.7419 TRA 4.3390 TC$-S.1399 8AU °917|

ROE .7690 RRA 1.0g47 RCS -,4500 FAU .12964

FOE 4.8259 FRAIE.4691 FC3-5.1910 BSP 11195

DOE 1.9028 DRA 4.4677 Be3 3,160| YSP 2?5)

LAUNCN DATE NAN 19 1971

NELIOCENTSIC CONIC

MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

SOT 6484.0 SGR 1675.4 9G3 1485.3 ST IS4.3 92 51.2 S$ 119.8

RRT ,9521 RRF .9664 RTF .9833 CRT .9693 CR$ -.9594 CgT -.9992

lOB 6697.0 223 .0808 R13 .9849 LSA 186.6 MSA 13.3 88A I.)

SGI 6678,5 982 497.2 THA 13.90 ELI 143.2 [L_ 11.9 ALF 20.4|

FLIGHT TIN( 2T2.00

OISTANCE 954.471

ARRIVAL DATE DEC 19 1971

EARTH TO MARS

RL 148.92 LAL .00

NP 218.04 LAP -,42

RC |55,95! GL 4.87

PLANETO¢EN7RIC CONIC

¢3 22.021 VHL 4.995

LNCN AZN7H LNCM TIME

50.00 I8 1 88

60.OO 18 49 38

70.00 19 48 80

40.OO 21 5 22

90.00 28 30 I1

tOO,DO 83 48 15

liD.DO O 98 42

LOL 177.74 VL $2.295 GAL o6.51AZL 89.32 HCA 219.37 SNA 178.50 [CC .20374 INC .8817 Vl 89.980

LOP 36,11VP 2_.119 GAP .SO AZP 90.53 TAL 319.97 TAP '179.04 RCA 142.95 Also 216.08 V2 25.424

GP -13.68 2AL 152,01 ZAP (k?.19 ET9 171.34 ZA[ 103.60 [T[ 183.12 ZAC 88.96 ETC 268.04 LVI 8.86

DLA -?.06 RAL 830.94 RAO 6843.? VEL 11.917 PTH 9.92 VHP 3.810 OPA -38.28 RAP 2?8.73 ECC 1.3684

L-I TIHE IMJ LAT |NJ LONG INJ RT AIC INJ AZHTH INJ TIN[ PO CIT TIM INJ 8 LAT INJ 8 LONG

50|8.24 -31.58 91.63 191.23 127.64 18 Sl 44 2019.2 -14.76 72.53

8890.82 -26.51 84.25 195.14 121.46 19 35 48 1990.8 -12.04 63.87

2712.34 -_2,12 ?_,51 19?.13 119.71 20 34 32 1712.3 -9.52 51.26

24?4.32 "19.89 |6.08 119.52 113.59 21 46 39 1474,3 -7.64 34.34

8290.64 -!?.63 36,51 200.06 112.40 23 t 52 1200.9 -I.92 14.60

1948,79 -18,89 17.45 lgg.s2 113.59 24 20 42 948.8 -7.64 355.?0

1759.18 -22.12 !.43 197.88 116.?1 1 22 I 759.2 -9.$2 340,18

OIFFERENTIAL CORRECTIONS

TOE 1.801| TRA 4.918| TC3"3,1749 6AU .94_9

8DE .?393 RRA 1.0097 R¢3 -.4191 FAU .11546

FOE 4.58?5 FRAI2,294S FC3-4.9?15 lip 11507

ODE 1.954| |lA 4.62?9 BC3 3.2025 FIP 2?00

MIOoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1877.9 SGR 1597.5 IG3 1450.0 $Y I3e. I 81 49,9 $| 118.4

RflT .9472 RRF .991| RTF ._vSS CIT .V849 CR8 -.9551 CIT -.9993

868 i966.3 223 ,O?sI R13 .9849 LSA 188,I NIA 15.? SSA 1.3

881 9048.1 SO2 499.5 THA 12.84 ELI 146.3 EL2 12.4 ALF 19.56

LAUNCH DATE MAR 19 19?1 FLIGHT TINE 274.00 ARRIVAL DATE DEC 18 1971

MELIO¢ENTRI¢ CONIC

RL 148.92 LAL ,00

RP 219,39 LAP ".39

ME 191,134 _. 4,12

PLANETOCENTRIC CONIC

CS 22.412 VHL 4.734

LNCH AZNTM LNCH TIME

SO.DO 18 4 49

60.00 18 52 2g

70.00 19 53 39

90.00 2110 10

90.00 22 35 12

100.80 23 53 2

110.00 0 57 2

DIFFERENTIAL C(SRRECTION8

TOE 1,8619 TRA 4,9937

HOE -7517 RRA .9552

FOE 4.5084 FRAI2.1|O?

BOE 2.00?9 DRA 4.7899

_t.sol SALLOt. ITT.74 YL

LOP 3Y.IT VP t2,DR4 SAP .30 AZP 90,4? TAL 319,19 TAP 179.82 RCA 142.79

GP -13.12 ZAL IS2,_R ZAP 60,81 [T8 I?I.ED ZAE |02.21 [T[ lit.9? ZAC 89.4?

DLA -To49 RAL 33t,00 RAD $M3,9 VEL 11,933 PTN 6,94 VHP 3,042 DPA -SY.9D

L'! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTN INJ TIME PO ¢8T TIN

3011.15 -31,41 91,39 |9|,81 127.77 18 55 2 2012.2

2999.54 -_6,42 69,93 195,76 121.62 19 40 32 lees.s
2705.$4 -21o91 72.10 198.52 116,99 20 38 45 1705.5

2499,01 -18.63 55.S? 200.11 113.76 21 51 16 1466.0

2191,64 "17,40 35.96 200.73 112.65 28 11 44 llDI.9

1940.48 -16.63 16,94 200,15 113.76 24 25 23 94Q.5

1752.39 -21.9! 1.0| 198.52 118.98 1 26 14 752.4

MID*COURSE EXECUTION ACCURACY

TC3-S.2Qg3 BAU .968? 5GT S!65.? $GR 1524.4 883 1419.8

RC3 -.3904 FAU .12299 RRT .9415 RRF ,9552 RTF ,9836

FC3-4.?510 BgP 11916 SGB ?032,9 223 .0718 RI3 .9946

BC3 3,235D FSP 2644 581 7014,9 8G2 502,9 THA li,87

O|STANC[ 950.905 EARTH TO NAil

-6.|0 AZL 09.39 HCA |!9,59 9HA 179.90 EC¢ ,20492 IN¢ ,lOT| Vl 19.920

APO 219,40 V2 23.398

[TC 29?,99 LVI 9.48

RAP 278,49 ECC !.3981

INJ 2 LAT INJ 2 LONG

"14.$6 ?2.45

-11.82 85,61

"g.29 50.89

-7.36 35.8?

"8.$4 14,09

-?.38 355,24

-9,26 559.8!

O_BIT DETERMINATION ACCURACY

ST 141.8 82 48.? $$ 118.8

CRT .9596 CRS -.9506 CST -.99_4

LSA 189,5 MSA 14.1 88A 1.3

ELI 149.4 EL2 13.0 ALF 18.40
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 19 IS?I

_[LIOCENTRIC ¢_NIC

RL 14l,RE LAL .00

RP 211.73 LAP -,3|

RC IS3,149 St, 3.11

PLANETO¢ENTRIC CONIC

Cl 81.826 VHL 4.7?l

LNCN AZNTH LNCH TIME

50.00 18 S 2

SO.DO 18 56 4

79.00 19 $7 46

80.00 21 14 44

90.00 22 39 $8

100.00 0 1 31

110.00 1 1 8

FLIGHT TII_ 2?loOO ARRIVAL OATE DEC 10 1971

DISTANCE 612.?33 [ARTk TO MAR1

*|,ll AZL 89,46 HCA 220.6| IRA 1TO,l| [CC .20114 INC ,SLID V! 21.|_O

APO 11K.73 V2 15.347

ETC 267.9l LVI 8.12

LOt. 177. ?4 VL 32.30? GAL

LOP 38.43 VP 82.048 GAP .11 AIR 90.41 TAL 315.88 TAP 1?8.S8 RCA 141.65

GP -I2,72 2AL 152.71 TAP $9.48 [TS 17|,0? ZA[ IOD.6$ [TE |62,27 2AC 68.94

DLA -T.2G RAL 331.44 RAG 6644ol VEL 11.950 PTN 6,9S VHP 3.884 DPA -3T, 34 RAP 2?8.25

L-I TIME INJ LAT INJ LONG INJ AT ARC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT

3008.87 -31.26 91,20 182.41 127.88 le 56 11 2009.0 -14.41

2681.21 -26.25 83,67 196,39 121.74 19 44 5 1881.2 -11.53

2699,76 -21.74 71.74 199.1T 117.02 20 42 46 1699.8 -9,05

2458.86 -18.43 55.13 200.85 113.91 21 55 42 1458,9 -?.ll

2183.86 -17.19 35,48 201.41 112.81 23 16 21 1183.9 -6.3_

1633.34 -18.43 16.50 200,85 113,91 0 33 45 933,3 -?.13

1746.61 -21.?4 .66 199.17 117.02 I 30 15 746.6 -9.05

ECC

INJ

1.3757

l LONG

71.31

63.lg

SO.lg

33.47

13.$5

354.84

339.50

OIFPERENTIAL CORRECTIONS HID'COURSE £X[CUTION AccuRACY ORDIT DETERMINATION ACCURACY

TOE 1.9231 TRA 4.6?01 TC3-3.2402 8AU .9950 8GT 7047,6 SGR 1456.2 SGS 1360,T 8T 145.4 IR 47.7 86 115,E

ROE .7465 RRA ,9043 RE3 -.3638 FAU ,11854 RRT ,9350RRF .9455 RTF ,9836 CRT .9544 CRG -.9456 EST -.6185

FOE 4.4448 FRAIl.gISt FC3-4,5339 BIP 12113 SG8 7196.8 R23 .0678 R13 .9847 LSA 191,0 USA 14,5 SSA 1.3

8DE _.0830 ERA 4.9538 BE3 3.2606 PSP 2584 SGI 7J?8.9 $62 507.2 THA 10.99 EL1 152.4 EL2 13,_ ALP 17,52

LAUNCH DATE NAR 16 1671 FLI;HT TIHE 278,00 ARRIVAL DATE DEC 21 1971

HELIOCENTRIC CONIC DISTANCE 666.656 EARTH rO MARS

RL 148,62 LAL *DO LOt. 1??,?4 VL 32,3|4 GAL "6.?6 AZL 89,53 HCA 221,84 6MA 178,79 ECC ,2074! INC ,4700 VI 29°920

RP 21T.06 LAP -.31 LOP 39,58 VP 22,013 GAP -,09 AZP 90,3§ TAL 318.50 TAP |80,34 RCA 142._0 APO 21?,08 V2 SI.SOI

RC 166.178 6L 3,13 GP "12.26 2AL |§3.04 TAP _.20 ETS 170,96 ZA[ 89.52 [TE 181.80 ZAC 90.38 ET¢ 26?.93 LVI 7,76

PLANETOCENTR|¢ ¢ONI¢

¢3 23,262 VHL 4,823 OLA "8.21 RAL 331,88 lAD 6644.3 VEL 11.868 PTH 6,97 VHP 3.824 DPA "36.90 RAP 2?8.06 ECC 1,3128

LNCH AZNTH LNCH TIME L-! TIME INJ LAT _ CST TIN INJ 2 LAT INJ 2 LONG

SO.G0 18 11 5 3086.35 "31.18 2Q86,5 -14,29 72.20

lO.DO 18 59 31 287?.74 -26.14 1677.? -11°49 65.12

70.00 20 I 40 2666.83 -21,59 1665,0 -8,87 50.33

SO.DO 21 16 2 2451,61 -18.27 1452,8 -l.93 35.13

tD.DO 22 44 2? 2177,21 -17.01 1|77o2 "8.18 13,2S

100.00 0 5 50 192?.28 -18.2? 827.3 -6.63 St4.SO

110,00 1 I R 1741.61 "21,56 ?41.8 -I.67 339.25

LAUNCH DATE MAR 18 19?1

|NJ LONG INJ RT AIC INJ AZMTH INJ TIME

61.06 193.03 127.94 19 I 22

!3,46 191,03 121.84 lg 4T 29

71.45 199.84 117.13 20 46 35

34,78 201.53 114.04 21 59 55

35.0T 202.10 112o93 23 20 45

t6,13 201,53 114,04 0 3? 57

,37 199.84 117.13 t 34 4

DIFFERENTIAL CCRRECTION8 MID-COURSE EX[CUT|ON AccURACY ORBIT DETERHINAT1ON ACCURACY

TOE 1.6869 TRA 5,0481 TC3-3,2653 |AU 1.0210 3GT 7225.8 3C, R 1393,1 IS3 1345,6 8T 149.0 IR 46.? 68 113.7

RD[ .7411 RRA .8560 RE3 ",338? FAU ,|1592 RRT .9278 RRF ,9410 RTF .9838 CRT ,949_ CR8 ",9411 CIT -,9986

irDE 4.$860 FRAIl.TIll FC3"4,3143 lip 12428 IGB T358.9 R23 .0643 RI3 ,9845 LIA 192.6 M8A 14,8 88A 1,3

DOE 8.1111 BRA 1,1200 BC3 3,2828 FGP 2528 8St 7341.1 582 512,3 THA lO,18 ELI 155,8 EL2 14,1 ALP |1,71

FLIGHT TIM_ 280.00

HELIOCENTSIC CONIC O||?ANCE 470,9?3 EARTH TO MARl

RL 148.92 LAL .OO LCX. 1??.74 VL 32.320 GAL "6.88 AZL Ig,_8 HCA 2m2.89 8MA l?l.ll ECC .RDI?3 INC .4010 VI |6.920

RP 11?.43 LAP ".28 LOP 4DOT3 VP 2|.177 GAP -,28 AZP 90,39 TAL 318,08 TAP 181,08 RCA 141.35 APO 21 7.44 V2 15,269

RC 188.717 GL 2.66 GP "11.86 ZAL 155.38 TAP 58.95 ETS 170.86 ZAE 98.21 ETE tel.st IAC 90,78 ETC 2t?..1 LV! ?.41

PLAN[TOCENTRIC CONIC

C5 23.711 VHL 4.870

LNCH AZNTH LNCN TIME

SO.DO 18 14 I

6O.O0 19 ! 49

TO,DO 20 5 12

80.00 21 23 $

90.00 11 48 43

100.00 0 g 55

I|0.00 1 I 44

DIFFERENTIAL CORRECTIONS

702 Z.0475 7RA 5.I231 TCS*5.2R29 BAU 1.0491

ROE .Ties RR& .lOiS RE3 -.3178 FAU .11304

FDE 4.3117 FRAII.I|4S FC3-4.1155 2SP 11673

ROE 2.1?15 6RA 5,2654 SC3 3.3082 FSP 2453

DLA -8,53 RAL 332.51 RAO 6644,5 VEL 11.888 PTH S,96 VHP 3.966 DPA -36,48

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TZNE PO CST TIM

3004.15 -31,11 90,96 193,66 128.01 19 4 I 2004.9

2875.09 -26.04 13,30 lg?.S8 121.91 18 50 44 1875.1

2591.17 -21.4? 7|.22 200,52 11?.22 20 50 13 IS91.2

244T.75 "18.12 54.45 202,23 1|4.|4 22 3 55 144T.?

2171,S0 -16.8? 34,75 202.10 |13.04 23 24 55 11?1.6

|921.22 "|8,12 |5o82 202,23 114.14 0 4t 58 922.2

1757.99 "21.4? .14 2OO. S2 117.22 | 3? 42 ?38.0

ARRIVAL DATE DEC 24 197!

RAP 277.97 ECC 1.1904

INJ 2 LAT INJ 2 LONG

-14.20 ?1.1_

-11.37 SI,OS

-8.75 50.12

-S,?S 31.85

-t. Ol 11.95

"6.76 554.22

"1.?$ 339.04

MID-COURSE EXECUTION ACCURACY ORBIT OETERM[MATiON ACCURACY

SGT ?395.5 Sr, R I332,9 IG3 I3Ol,I l? 152,4 IR 45.1 II !11,t

RRT ,t|l$ RRF .9526 RTF ,_37 CRT .9453 (RS -,lSSICIT -,ITS?

IGB 7514.? R23 .OLD! RI3 .9845 LSA 293.9 MS4 15.3 ISk 1.3

SG| ?496.9 $62 516.9 THA 9,45 ELI 158,A EL2 14.$ ALF 15.97
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE NAR 80 1871

H[LI(X[MTRIC CONIC

RL 148.97 LAb ,00

RP 207°28 LAP -t,85

RC SI.4tS GL -16.49

PLAN[TOCENTRIC CONIC

C3 38.90S VHL 8,229

LNCH AZMTN LNCN TIME

$0,00 19 39 35

60.00 21 1 2

TO.O0 22 48 58

80,00 1 26 44

82,50 2 39 38

100.00 4 9 36

LC_ 178.73 VL 33.100

LO_ 321,23 VP 25o|81 GAP 17,53 AZP 87.58 TAb 328.8? TAP 109,33 RCA 143.38 APO 2S?.OZ V2 28.432

GP 6.60 ZAL 141,53 ZAP 1_,13 [T3 158.50 ZAE 164,28 ETE 132,45 ZAC 108.13 [TC 274,93 LVI -20.06

DLA "28.11 RAL 331,94 MAD 8850.2 VEL 12,19? PTH 7.46 VHP 8,558 DPA "14,43 RAP 305,79 ECC 1,i386

L-I TIME INJ bAT INJ LONG INJ ET ASC INJ AZNTH INJ TIN[ PO ClT TIN INJ 2 LAT INJ 2 LONG

2691.12 "16.80 T4,83 198.65 135.19 20 24 26 1891.1 1,43 58,?S

24?4,45 "9,84 D1,71 205.04 129.26 21 42 16 14?4,5 8,14 43,75

2154.03 -2.31 41,44 210,75 124,09 23 25 52 1154,0 !1.54 21.7?

1675,18 6.88 10.78 216,39 119,13 1 54 39 675,2 18.23 349.18

1441,38 12,16 358.32 219.29 110.73 3 3 58 441,4 22.13 333,S2

1148.85 6.88 332.15 216.39 119.13 4 28 45 149.7 18.23 310.53

rLltHT TIME liD.DO ARRIVAL DATE AUG 17 1971

DISTANCE 406.135 EARTH TO MARl

6AL °?,49 AZL 93.04 MCA 142.46 8MA 20§,10 [CC ,30134 INC $.0350 VI 26.911

110.00 3 53 80 1200,84 -2,31

OlVFERENTIAL CORRECTIONB

T01[-I.0452 TRA'2,0O?4 TO3 ",0836 IAU ,1063

RDE -.4832 RRA ",1812 RC3 .1736 FAU *04663

FOE .9083 FRA 2.7514 FC3-1.0448 18P 4047

606 1.151l ERA 2,0155 DC3 ,1972 FIP 421

LAUNCH DATE MAR 20 1971

HELIO(ENTRIC CONIC

330.38 210,75 124.08 4 13 21

RIO-COURSE EXECUTICN ACCURACY

8GT 6325,8 8DR 529.8 IG3 283.9

RRT .6538 RRF -.6929 9TF -.8874

8GB 2355.4 R23 ".1259 R13 -.8909

8G1 2352.2 862 396,4 THA 8.T2

200,8 11,54 310,68

ORBIT DETERMINATION ACCURACT

DT 57.6 88 22,4 88 44.8

CRT .8880 CR6 .7793 CST .8?48

L8A ?S,O NIA 13.6 IDA 1.1

ELI 61.1 EL2 9.3 ALF 19.?4

FLIGHT TIE 152.00 ARRIVAL DATE AUG 19 1971

DISTkNCE 412.442 EARTH TO NARD
RL 148,97 LAL ,00

RP 207.13 LAP -1.88

MC 56.701GL -17.25

PLANETOC£NTRIC CONIC

C3 37.460 VHL 6.120

LNCH AZNTH LNCH TZHI[

SO,DO 19 45 2

60.00 ' 21 8 18

TO.D0 23 t 6

80.00 2 15 49

60.03 2 22 3

100.00 4 58 41

110.00 4 4 28

LCL 178,73 VL 33.599 GAL "7.34 AZL 93.12 NCA 143,72 8NA

LCP 322,50 VP 23,070 GAP 17.07 AZP 87,48 TAL 326,90 TAP

GP 8,98 ZAL 141.33 ZAP 161.13 ET6 IS8.58 ZAE 164.57 [T[

203.26 ECC .29414 INC 3.1224 Vt 29.911

110.62 RCA 143.47 APO 263.04 V8 26.443

129,3? ZAC 108.48 [TC 275.02 LVI -20.IS

DLA -29.85 RAL 332.36 RAO 8649.8 VEL 12,544 PTH 7.42 VHP 8,318 DPA -13,98 RAP 306,03 ECC 1,6165

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 8 LONG

2666.81 "15.62 73.71 198.79 135.54 20 29 28 1686.8 2,87 87,72

2448.09 -8,67 80.27 205.30 129.S1 21 49 3 1445.1 7.42 42.33

2113.26 -,75 39,31 211.24 124.15 23 36 19 1113.3 _3.02 19.53

1514,06 12.10 1,67 218.91 117.51 2 41 3 514.1 L2,38 339,00

1494.18 12,69 .51 219,23 117.24 2 48 57 494.2 22.82 337.70

6276.57 12.10 300.94 218.91 117.51 6 43 18 5276.6 22.38 278.28

1t60.08 -,75 328,23 211.24 124.15 4 23 48 160.1 13.02 308,45
DIFFERENT/AL CORRECTIONS

70E-1.0530 TRA-1.9846 TC3 -,0911 BAU .1040

ROE ".4738 RRA -.2075

FD£ .9511Rk t,8|07

ODE 1.1547 LqA 1,9054

LAUNCN DATE NAN 80 1171

HEL/OCENTNIC 'CGN|¢

RL 148.67 LAL .00

2C3 .1866 FAU .04831

FC3-1.11_1_ BSP 4160

BC3 .2076 F8P 450

L_- 170,73 YL 33.SI2 6AL

NID-COURSE EXECUTION ACCURACY

8GT 2360,8 SGR 546.9 863 301,5

RRT .6907 RRF ".7326 RTF -.8903

8GB 2423,1 R23 -,1388 913 -,8943

861 2391.4 862 390,4 THA 9,34

FLIGHT TINE 154.00

DISTANCE 415,818

-?.20 AZL 83,22 HCA 144.88 8NA

RP 20?.08 LAP "l,84

RC 17.030 GI. -18.09

PLANETOCENTRZC CONIC

C3 36.228 VML 6,019

LNCH AZNTH LNCHT|HE

50.00 19 SO 51

60.D0 21 16 I0

70.00 23 13 42

77.81 2 8 O

77.9| 2 l O

?Y.21 2 8 O

110.00 , 4 IT 4

LOP 383.76 VP 24.985 GAP 16.02 AZP 87.37 TAb 328.94 TAP

GP 7.39 ZAL 141.09 ZAP 160.09 ETI 158,57 ZAE 164.78 ETE

OLA -30.t6 RAL 332,80 RAO 8649.3 VEL 12.495 PTH 7.38 VHP 8,087 OPA -13,$2 RAP 306.23

L-| TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CBT TIN INJ 2 LAT

2841.$3 -14.39 72,$8 199,02 135.86 20 34 55 1841.5 3,92

2414.53 -?,34 58,78 205.65 129,74 21 $6 25 1414.5 8.75

2088.72 ,gS 38,90 211.eg 124.14 23 48 10 1088.7 14.81

1538,00 13,24 3,92 219.29 ll?,?g 2 33 38 538,0 23,54

1536.00 13,24 3,9_ 215,29 117.79 2 33 31 538.0 23,54

1538,00 13,|4 3,92 219.29 117,79 2 33 31 538.0 23.54

1t15.|A ,93 32S,91 211.99 124.14 4 35 39 1tS.5 14.81

ORBIT DETERMINATION ACCURACY

8T 58,8 8R 22,4 88 46,2

CRT .9099 CR8 .7934 CIT .9737

L8A 76.g MSA 13,5 ISA 1.1

EL1 82,4 EL2 8,8 ALF 19.$4

ARRIVAL DATE AUG 21 1971

EARTH TO MAR8

201.47 ECC ,28731 INC 3,2153 Vl 29.911

111,92 RCA 143,58 APO 252.35 V2 26.493

180,27 ZAC 108,88 ET¢ 275.11LVI -tl.04

2CC 1.5962

INJ 2 LONG

De.S?

40.83

1?.03

141.t0

341.10

141,t0

3OS,IY

OlFF[RENTIAL CORRECTIONS NID-COUOSE EXECUTION ACCU9ACY ORBIT DETERMINATION ACCUOACY

TO[-I.OS14 TRA-I,OSOI Tel -,0883 IAU ,lOll 8GT t390,i 8GR 568 ,| $63 320.3 87 60.8 88 22,5 85 41.8

ROt ".4ill RRA ",Ills RC3 ,2006 VAU .04186 RRT ,7257 RRV "*?TO3 9TV -._,34 CRT ,2217 CR8 .8082 CIY .2Y27

VD[ .9871 FRA 8.9703 FC3"1.1916 ElF 4240 86| t437.2 9_3 =*1320 R13 -.8980 LIA 70,8 MIA 13.4 SIA J.I

802 1.1573 ERA 1,9726 |C3 ,2184 VlP 481 861 2428.6 862 385.0 THA 10.04 [LI 63.5 EL2 2°E ALF 12,43

LAUNCH DATE MAR 20 1971 FLIIHT T|NE I5|,OD ARRIVAL DATE AUG 21 lg?l

HELIOCENTRIC CONIC OIITANCE 419.257 EARTH TO MARl

RL 148,97 LAb .DO LOt. 178.73 VL 3_.430 GAL -?.OS AZL 93.31HCA 141o28 IMA tlt.IO [CC .28085 INC 3.3143 Vl ll.lSt

RP 206,8? LAP -I,94 LOP 325,03 VP 24,864 GAP 19,18 AlP 87,24 TAL 329, 91 TAP 113,21 RCA t43.89 APO 235,91 V2 28,462

RC 57.440 _. -18.89 6P ?.84 2AL 140.82 ZAP 188.02 [T8 258.53 ZA[ 164.66 ET£ 123.23 ZAC 108.28 ETC 2YS.12 LVl -_l.St
PLANETO¢ENTRI¢ CONIC

¢3 36.104 VHL 5.823 OLA -31.30 RAL 333.26 RAO 6648.S V£L 12.460 PTH ?.35 VHP ?.864 DPA -13.G2 RAP 306.4! £CC 1.5777

LNCH AZMTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT A8C INJ AZNTM INJ TIN( PO CIT TZM INJ 2 LAT INJ 2 LONG

SO.O0 19 5? 6 2615.78 "13.13 71.43 199.33 136.15 20 40 42 1615.8 5,21 53.59

60.00 21 24 45 2382.58 -9.95 57.23 206.12 129.g3 22 4 27 1382.6 10.13 39.28

?Q.O0 21 66 1? 2018,99 2,85 34,39 212,74 124.05 24 I 56 1019.0 16.34 14.85

?5,98 I 55 59 15?1.75 13.79 6,91 219,42 t18.38 2 22 11 S?1.? 24,28 344.0g

?S,99 1SS 59 15?1,75 13,79 6,91 219,42 118.38 2 22 11 571.? 24.28 344.09

Y5.98 ! $5 59 1571,75 13,79 6,91 219,42 118.38 2 22 11 S?|,7 24.28 344.09

110,DD 4 31 39 1065.81 2,85 323.31 212.74 124.05 4 4g 25 65.8 16.34 303,$6

DIFFERENTIAL CCRRECTION8 NZD-COOR$E EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

T06-1,0654 TRA-1.9294 TC3 -,0806 DAU .1D81 6GT 2418.5 $GR 594.0 865 340,0 8T 61,0 $R 82.? $S 49,5

ROE -,4594 RRA -,2651RC3 ,2158 VAU .05149 RRT ,7584 RRF -,8053 RTF -.8g66 CRT .9334 CRS ,8838 C$T .9717

VD[ 1,0465 FRA 3,0684 FC3-1.2698 BSP 4311 $GB 2488.4 823 -.1658 R13 -,g018 LEA 80.7 MSA 15,3 8SA !,0

DOE 1.1602 ERA 1.9475 0C3 ,2304 F3P 515 8G1 2459.1 8G2 300.4 THA ID,82 EL1 64.7 EL2 _.? ALF 19,40
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LAUNCH DATE MAR 20 IS?1

HELIOCENTRIC CCNIC

RL 148,97 LAL ,00

RP t06,90 LAP "1,84

RC ST.030 _ -19,?T

PLAN[TOCENTMIC CONIC

C3 34.064 VHL 5.939

LNCN AZHTH LNCH TIME

S0.00 20 3 51

00.00 21 34 9

?0.00 23 43 48

74.16 I 45 24

74,16 1 49 24

?4,16 1 45 24

SSO.O0 4 49 ?

PLIGHT TIME !S9.00 ARRIVAL DATE AUG E| 1971

OISTANCE 428.753

L04. IT8,73 VL 33,355 GAL -G,93 AZL 93,4E HCA 147.9t 8MA

LOP 321.29 VP 24,T68 GAP 13,73 AZP 87,_1 TAL 32?,03 TAP

GP 8.3Z ZAL t40.52 ZAP 13?.91ETS 158.44 ZAE 164.85 ETE

EARTH TO MARl

191.25 [¢C .E7446 ZNC 3,4200 Vt R9,911

114,54 RCA 143,80 APO 252.7t V2 2i,4i6

|20,31ZA¢ 109.74 ETC 275,E? LVl -21,10

DLA "32.09 RAL 333°?4 RAD 6648.1 VEL 12.409 PTH T.32 VNP 7,640 DPA -12.49

L-I TIN[ INJ LAT INJ LONG INJ RT ASC IflJ AZNTM INJ TIME PO CST TIM

2S89._2 o11.83 ?0,27 199,75 136.43 20 47 O 1589.3

2348.96 "4.40 55.61 206.72 130,09 22 13 18 1349,0

1961.50 S.03 31.38 2|3.86 123.83 24 18 29 961.5

1603,49 14.36 9.63 219.93 119.01 2 12 8 903.5

1003,49 14,36 9,63 219,63 119.01 2 12 9 603,5

1603,49 14.36 9,63 219,63 t19,01 2 12 S 603.5

1008.32 3.03 320.30 213.88 123.83 5 5 55 8.3

RAP 306.34 ECC |.3609

INJ 2 LAT |NJ 2 LONG

6.54 54.47

!1.57 37,39

18.29 10.93

25.04 346.61

29.04 346.61

25.04 346,81

18.29 299.89

OlP_EREMTIAL CGqRECTION8

TDE-IoO?IT TRA-1.8188 TC3 -oO?4R BAU .1118

RDE -,4346 RRA -.2968 RC3 ,2322 PAU ,05321

PDE |,0691PRA 3.2042 PC3"1,3519 BSP 4378

BOE 1,1641 BMA 1.0218 6C3 .2440 PIP 349

LAUN0t DATE MAR 20 9971

HELIOCENTRIC CCNIC

RL 148.97 LAL .00

RP 206.63 LAP "1.83

RC 58.496 GL -20.71

PLANETOC(NTRIC CONIC

C3 33,168 VHL 3.759

LNCH AZHTH LNCH T|HE

50.00 20 11 g

60,00 21 44 34

?0.00 0 12 1

72,39 I 35 52

72,39 I 35 52

72,39 1 35 52

110,00 S 11 27

N]D-CC(JRSE EXECUT]CN ACCURACY O_B|T DETERMINATION ACCURACY

8GT 2439.? 3DR 925,1 303 360.7 ST 62.1 89 22.9 38 SI.R

RRT ,7880 RRP -,0373 RTP -,8994 CRT ,9449 CR8 ,8397 CST .R?O6

8GB 23t8,3 R23 -.1806 913 -.9055 LEA 82.6 MSA 13,3 834 1.0

8G1 2490,1 $02 377,0 THA |1,69 ELI 65.8 EL2 7.t ALP 19,45

FLIGHT TIV_ 160.00 ARRIVAL DATE AUG 2? t6?t

DISTANCE 426.303

LOt. 176.73 VL 33,272 GAL -6.80 AZL g3.53 HCA 148,78 _NA

LOft 327.96 VP 24.676 GAP 15.33 4ZP 86.98 TAL 3_7.08 TAP

GP 8.85 ZAL 140.17 ZAP 156,?6 ET8 150,30 Z_E 164.73 ETE

EARTH TO NAR6

196.81 (CC .26686 INC 3.5333 Vl 26,011

115,86 RCA 143,90 APO 249,73 V2 26,476

117.55 ZAC 110.24 ET¢ 275,34 LVI -22.66

DLA -32.93 RAL 334,25 SAD 6649.2 VEL 12,373 PTH ?,28 VHP 7,441 DPA -11.92 RAP 300.64 ECC 1.9480

L-I TIME INJ LAY INJ LONG INJ RT ARC INJ AZNTH INJ TIME _ CST TIM ZNJ 2 LAY INJ 2 LONG

2562.02 -10.48 69.08 200.27 136.68 20 53 51 1562.0 ?.90 53,31

2313.38 -2.91 53.90 207.48 1.30.21 22 23 ? 1313,4 13.09 35.81

1690.43 ?.71 27.62 215.41 123.38 D 43 32 890.4 20.61 6.72

1632,57 14.93 12.19 219.92 119,69 2 3 5 632.6 25.84 349.3?

1632,57 14.93 12.19 219.92 119.69 2 3 5 632,6 25.84 349.37

1632.57 14.93 12.19 219.92 119.69 2 3 5 632.6 25.84 349.3?

6225.29 7.71 294.43 215.41 123,58 6 55 13 5225.3 20.61 273,55

DIFFGRENTIAL CCRRECTIONS

70['1,0767 7RA-1.8659 TC3 -.0606 BAU .1146

ROE -,4517 RRA ",3306 RC3 ,2409 FAD ,05503

FOE 1.1359 FRA 3,3263 FC3"!.4364 61P 4433

00[ 1,1603 BRA 1o8950 BC3 ,2592 PRY 386

LAUNCHDATE MAR 20 lgY!

HELIOCENTRIC CCNIC

RL 548.0? LAL .00

RP 206.80 LAP "1.02

RC 59.137 GL 021.70

PLAN[7OC[NTRIC CON|C

CS 32.350 VHL 3*580

MID-COURSE EX(CUTICN ACCURACY

3GT _436.5 SGR 662,2 $G3 362.5

RRT ,6145 RRP ",8659 RTP -,9020

SGB 2347,1 923 ",1_59 913 ",9091

$01 23t9,4 SG2 375.1THA 12,65

FLIGHT TIHE 162.00

DISTANCE 429.903

LOL 176.73 VL 33,210 GAL -6,67 AZL 95,66 NCA 150,04 SMA

LOP 328.83 VP 24.589 GAP 14.91AZP 86.83 TAL 327.14 TAP

GR 9.44 Z_L 139.79 ZAP 155.56 ETS |58.12 Z4E 164.54 IT[

DLA -33,01RAL 334.80 RAD 664?.9 VEL 12.340 PTH 7.27 VHP

LNCH AZMTH LNCH T|NE L'I TIME |NJ LA7

50.00 20 lS 7 2535.72 "R.O$

90,00 21 30 12 2275.23 "1.24

?O,OO 0 40 42 1765.39 11.67

7O.SS I 27 19 1659.76 |$.51

?0.63 I 27 10 1959.76 13.31

TO.S3 | 2? I0 1059.76 13.51

110.00 3 4S 8 6118.25 11,37

OIFFERENT/AL CORRECTIONS

70E'1.0743 TRA'I.OtI4 TC3 -.0472 OAU .1186

ROE ",4500 RRA ",3544 RC3 ,2701FAU ,D5706

FOE 1,2143 PRA 3.4400 FC3-I.52?I ElF 4344

lOE 1.1548 ERA t,8SSl BC3 .2T42 FSP DE2

kAUNCH DATE MAR lO 197|

ORBIT DETERMINATION ACCURACY

8T 63.1 SR 23.2 88 93.1

CRT .9558 CR6 .856Q CST .9693

LSA 84.6 NSA 13.3 8SA 1.0

2L1 66.9 EL2 6.4 ALP 19.56

ARRIVAL DATE AUG 29 1971

EARTH TO MARS

195.47 ECC .26334 INC 3.655? Vl 29.911

I17.18 RCA 144.00 APO 246.95 V2 26.462

|15,02 24C llO,RO ETC 275.4| LVI -23.25

7.240 OPA -11.31 RAP 3OS.?O [CC 1.5324

INJ LONG |NJ RT A3C INJ AZHTH |NJ TIHE PO CSY TIN INJ 2 LAT |NJ 2 LONG

6?.SG 200.93 136.9! 21 I 20 1533.7 9.31 52.10

32.00 208.4! 130.29 22 34 6 1275,2 14.69 33,85

21.86 217,69 122.33 I 16 25 783.4 23.87 .13

14,94 220._9 120.43 ! 54 49 559,8 26.63 351.83

14.94 22P_0 120.43 I 54 49 55_o8 26.65 351.83

14.94 220.50 120.43 I 54 49 659,9 26.85 351.83

286.98 217.89 122.33 T 28 G 511_.2 23.67 2SS.9S

NED-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

SGT 2459,7 $GR 703,2 SG3 405.2 3T 63.4 SR 23.6 98 54.6

RRT ,8390 RRF -.G_O? RTF -,_J69 CRT .9655 CRS .8716 CST .DQOS

S_B 2353.9 R23 -.2055 RI3 -.9140 LSA 69.1 k_k 13.2 AIA .9

901 2528.6 302 3?2.8 THA 13.85 EL! 67.4 EL2 5.8 ALF 19.94

FLIGHT TIHE 164,00 ARRIVAL OAT[ AUG 31 1971

Nr.I.IOCENYMIC CONIC DIITkNCE 433,947 EARTH TO M4R8

RL 140,17 LAL ,90 LOt, lYE,P3 VL 33,144 GAL -6,11 AlL 93,11 NCA 1|t,31 IRA 114,23 ECC ,13813 INC 3,YeYI VI MR,Ill

RP 20G.7S LAP -1.38 LOP 330,10 VP 84°503 GAP 14.30 AZP 86.68 TAL 327.19 TAP 1|9,50 9CA 144.09 APO 244.36 V2 26.467

qC 99.090 GL -92,73 SP IO.OT ZAL 139.39 ZAP 134,32 [T8 117.90 ZAE 194,23 [TE 112,74 ZAC 111,42 ETC 275,43 LVI -23.95

PLANETOCEMTR|C ¢ON1¢

C3 31.638 VNL 9.125 OLA -34.?4 RAL 333,38 RAD 964?.6 VEL IE.311 PTH 7.24 VHP ?.048 OPA -10,65 RAP 306.71 ECC 1.5207

LMCH AZNTN LNCN TIH2 L-! TIME INJ LAT INJ LONG INJ RT AGE INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

50,00 80 27 49 RIO4.3? -T,i2 60,61 201,74 137.11 21 9 34 1504,4 10.77 50.83

GO,O0 L_I 6 22 2133.99 ,$8 S0,11 209.§T 130.30 22 49 36 1234,0 16,41 31,73

68°02 1 16 14 1985.40 19,09 17,01 220.79 121.22 I 4? 19 685,4 27.30 354.22

58.92 I 99 14 1605.40 IG.Og IT,01 220.?9 121.22 I 47 19 685.4 2?.50 354.22

68.02 I 19 14 1695,40 IG.09 17,01 220.?9 121,22 I 4? 19 683.4 27.50 354.22

68,92 I 19 14 1685,40 16,09 17.01 220.?9 121,22 1 47 19 685.4 _7. S0 354.22

65,02 I 19 14 1985,40 16,09 17,01 220.?9 121,22 1 4? 19 685.4 27.$0 354,22

DIFFERENTIAL C¢IqRECTION$ NID-COUR3E EXECUTION ACCURACY C_OIT O[TERNINATION ACCURACY

TDE-I,09S6 TRA-I.?gI7 TC3 -,0549 6AU ,1248 8GT 2483.? SGR 756.? SG3 429,1 ST 64.9 SR 24.2 35 56.6

RDE -,4322 RRA -.4063 RC3 .2900 FAU ,05806 RRT ,8373 RRF -,9123 RTF -.906? CRT .9733 CR$ .6863 CST .967/

FOE Io2827 PRA 3.5771 FC3-1.6133 BSP 4530 $GB 2598.3 923 -.2266 913 -.g163 LSA 88.6 MSA 13.3 6SA .g

BDE 1,1536 ORA 1.0372 BC3 ,2951FSP 604 SG1 25?0.8 SG2 3?6.? THA 14.g5 ELI 69.1 EL2 S.D ALF 20.13

154
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L_t_CH DAYE liAR tO 1171

NELIO¢[HTR !¢ CONIC

eL 148.97 LAL ,OO

IP lOS.?t LAP -t.lt

RC 10.t33 GL-13,98

PLAHETOCENTRIC CONIC

¢3 31.024 VHL S.5?O

LNCN AZNTH LNCN TINE

SO.0O _0 3? 2?

80.00 2_ 24 32

Q?.16 1 19 53

I?.18 1 11 33

9T.18 1 I! 58

67.18 1 11 93

17.19 I 11 33

FLIGHT TIME liD.DO ARRIVAL DATE 8EP 2 1971

DlITlNCE 437.833

LCI. 178.?$ VL 88.018 GAL "6.44 AZL 93.13 HCA 158.$8 8HA

LOll _31.3T VP 24,485 _AP 14.11 _P 96.51 TAL 3lT.lS TAP

GP 10.?? ZAL 139,98 ZAP 153.03 ITS 15T.83 ZAC 193,88 [T[

EARTH TO HAM!

ll].OI (CO .85318 INC 3.9308 Yl 29.911

119,93 RCA 144.18 APO 241.94 V2 28.491

110,76 ZAC 118.10 EYC 271.54 LVI "24,8l

DLA -35.74 RAL 3$G,OE FAD 864?,4 ¥EL 12,888 PTH ?.28 VHP 6,884 DPA -9,94 RAP 808.68 DEC 1,5108

L'i TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

84?3.62 -6.08 65,30 902.78 137.98 81 18 40 1473.6 12,98 49.49

2188.34 2.59 47.93 211,00 130.23 23 1 0 1183.3 18.98 29,32

1T10.1_ 1S.S8 19.35 29_,39 t99,OT t 40 93 710.2 29,3T 39_.39

1710.19 16.86 19,35 22t.39 129.07 I 40 83 710.2 28.37 3S8.SI

1710.19 18.68' 19,35 821.38 122.07 1 40 23 710.2 28.3? 359.39

1710,19 16.88 19,35 991,39 199,07 I 40 23 710.2 28.3? 839.S9

1710.19 16.88 19.35 921.39 199.07 I 40 23 T10,2 28.3? 398.59

DIVVER[NTIAL CORRECTION8

T0[-I,0989 TRA-I.?465 TC3 ",0423 IAU .1310

ROE ".4593 RR& -,4468 RC3 ,3129 FAU ,06107

FOE 1.3541 VRA 3.7045 PC3-1.7042 DiP 4515

DOE 1.1899 BRA 1,8032 BC3 .315? FOP 70§

LAUNCH DATE MAR 20 19?1

HELIOCENTRIC CONIC

RL 148.97 LAL _00 LQL 176,73 V1. 33.0E3 GAl.

NID-C_R3E EXECUTION ACCURACY CRDIT DETERMINATION ACCURACY

3GT 2485.? 9GR 815.6 893 453.8 8T 65.6 8R 93.0 8S 59.8

RRT ,8?45 RRF -.9304 RTF -.9096 CRT .9832 CR9 .9038 CST .9990

390 23t1,1 R23 ".2388 RI3 -,9208 LSA 90.5 NSA 13.4 89A .9

SG1 2588.3 $92 379.9 THA 16.37 ELI 70.0 EL2 4.3 ALF 20.62

FLIGHT TIM( 168.00 ARRIVAL DATE $EP 4 197t

DI8TANC[ 440,988 EARTH TO MAR8

-6.33 AZL 94,09 HCA 153.84 8HA 191,98 [CC .849St INC 4.0955 Vt 19.911

LOP 332.$4 VP 24.349 GAP 13.?t AZP 86,83 TAL 397.31 TAP 191.15 RCA 144.27 APO 230.$9 V2 E$,494

GP t1.35 ZAL 138.34 ZAP 151.68 ETI 157.31Zk[ 163.30 ET[ 109.09 ZAC 112.88 [TC 273.39 LVI 029,41

RP 206.70 LAP "1,80

RC $1,483 GL "25.05

PLANETOCENTRIC CONIC

C3 30.518 VHL 5.524

LNCH AZNTH LNCH TIE

SO.O0 20 48 8

60,00 22 42 29

93.43 1 S 9

55.43 1 9 9

93,43 1 3 9

35.43 1 5 9

I5.43 1 5 9

DLA -36.T9 RAL 336,71 RAD 6847.2 VEL 12,266 PTH 7.21 VHP 6.698 DPA -9.17 RAP 309.39 ECC 1.90_R

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ ADHTH IHJ TIME PO CST TIN INJ 2 LAY ZNJ 2 LONG

244t.31 -4.46 $3.94 903.90 137.42 91 28 50 1441.3 13.07 49,09

2136.58 4,80 49.45 812.79 t30.06 23 18 4 t136.6 20.35 29.52

1?34.22 17.27 21.67 292.12 123.00 1 34 3 ?34.2 29,26 358.95

1734,22 17,27 21.67 222.12 123,00 ! 34 3 ?34.2 29.26 839.99

1734.22 17.2? 21.67 222.18 123.00 1 34 3 ?34.2 29.26 318.93

1?34.22 1?,2? 21,6? 222,19 123.00 I 34 3 734.2 29.29 350.95

1734.22 17.27 21.67 222.12 123.00 1 34 3 ?34.2 29.86 358,95

DIVVERENTIAL C(_qRECTION$

TDE-I.I164 ?RA-I.?091TC3 -,0443 BAU .1388

ROE -.4642 RRA -.4954 RC3 .3367 FAU .08321

FOE 1.4330 FRA 3.8330 FC3-1,7931 |8P 4630

BDE 1.2091 8RA !.7794 BC3 .3396 F8P 749

LAUM£H DATE NAN 20 1971

MELIOCENTNIC CONIC

RL 148.97 LAL .00

MP 208.98 LAP -1.79

RC 92.398 GL "29,32

PLANETO¢ENTRIC CONIC

¢3 30,118 VHL 1.494

LNCN AZHTH LNCM TIRE

IO.O0 21 0 9

80.00 23 4 38

$3.63 0 39 S9

93,83 0 89 98

93.93 D 98 38

83,93 O Sl 38

83.83 0 so 38

NID-COURS[ EXECUTION ACCURACY _BIT DETERMINATION ACCt_ItACY

8GT 2408.4 6GR 084.3 SG8 479.3 8T $6.? 8R 25.9 88 10.9

RRT ,l$sg RRF ",9453 RTF -.9099 CRY ,9899 CR8 .9180 CST .9949

8GB 9650,9 R93 -.2560 R13 -.9231 LSA 93.0 NDA 13.6 $$A .8

lGl 2821,5 6G9 389.3 THA 17.88 ELI ?I.S EL2 3,4 ALP 11.09

FLIGHT TIME 170.00 ARRIVAL DATE 9EP $ IITI

OI8YANCE 444,720

LOL ITD,T3 VL 3t._l? GAL "9.23 AZL 94.96 H(A IS3,11 9HA

LOP 333.91 VP 24.87S GAP 13.33 AZP 85.14 TAL 32?.37 TAP

GP 12,40 9AL 137,74 ZAP IS0,88 ET8 158,96 9AE 169,D? EYE

EARTH TO MAR9

EgO.iT ECC .84409 IHC 4,tiT3 Vt t9.911

122.48 RCA 144,35 k_ 937,58 V2 85.496

IOToYl ZAC 113o70 ETC 97S.99 LVI -21.23

DLA -37.90 RAL 337,49 RAD 1147,1 VEL 12,950 PTH ?,20 VHP 9.SEt OPA "8,32

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM

2404,93 -2.74 98,50 905.33 137oS9 91 40 |8 140?,0

20?4,0S ?.50 48,46 21S,11 189.?t 93 39 13 1074,9

17S7,92 17.86 94,00 223.00 1E4.01 1 28 16 ?5?,8

1717,82 17.88 94,00 993,00 194.01 1 98 16 7S?,8

1797,t9 l?,li 84,00 993.00 194,01 1 98 18 fS?.t

173?,92 17.08 24,00 283,00 124,0! I 98 1i ?S?,l

1757.82 17,88 94,00 293.00 194.01 I 88 19

ECC 1.4957

INJ 2 LONG

41.58

23.07

1,34

1,34

1.34

1.34

T$?.8 30;19 1.34

MIO-COQR3[ EXECUTION ACCURACY OROIT D[TERMINA?ION ACCURACY

8GT 948_,5 9GR 989.E $93 505,3 ST t?,l IR 27.1 IS 8R.9

FRY ,|SIS RRF ",tiTS RTF -,_.97 CRY .9948 CRI ,ills CIT ,18)4

808 9|6|°4 RE3 "°9834 Rt3 -,gE|3 LSA 94,9 MIA 13.? liA ,I

8GI 9G35.5 89_ 397,G THA I9.G? ELI 79,3 [LE 2.6 ALF 11.88

RAP 301.48

INJ 2LAT

15,S5

99.?S

30.11

30.19

30.19

30.19

FLIEHT TIME l?9.OO ARRIVAL DATE lIP I II?l

DIITANC[ 440.514 EARTH TO HAll

LO¢ ITI,T3 VL 39.115 GAL "9.13 AZL 94.44 HCA 158.30 8MA 190.09 [CC ,E3199 INC 4.4449 Vl 29,011

LOP 331,18 VP 94,805 GAP 12.98 AZP 85.93 TAL 3i7.43 TAP 183,81RCA 144,43 APO 235,91 V2 21,491

GP 13.34 9AL 137.09 ZAP 148.78 [T8 _56.55 9A[ I8S.gl IT[ 100.85 9AC 114.64 [TC 275.70 LVI -_7.19

OlPF[RENTIAL CORRECTIONS

T0[-1,1214 TRA-l.$543 TC3 -,02TI |AU .1470

ROt o.4759 RRA o.$451RC3 ,3141FAU ,09190

POE 1,5177 FRA 3.9Sil F¢3"t,8838 |8P 4571

BD¢ 1,2171 8RA 1.7413 BC3 .3658 F8P 791

LAUMCN OATE NAN |0 19/1

NELIO(EHTRI¢ CONIC

RL 149,1? LAL ,00

RP lOS.IT LAP "1.78

RC 93.3?$ _d. "2?,8?

PLANETO¢ENTRIC ¢ON1¢

¢3 11,$39 VHL S.419

LNCH A2NTH LNCH YIME

SO.O0 91 13 4?

IO.O0 23 34 39

SI.80 0 33 90

11.80 0 53 20

$1.90 0 53 20

91.90 0 53 20

91,80 0 $3 20

OLA "39.09 RAL 831,30 RAD 8MD.D V[L 12.838 PTM ?,19 VHP 6.319 OPA -?.40

L-I TIH[ INJ LAY INJ LONG ]NJ RT ADO INJ AZNTH INJ TIME PO CDT TIM

2370.16 -,89 90,g6 90?.05 137,57 21 $3 17 1370.2

1993.67 11.09 38.4? 218.30 |99.00 94 ? $2 993;?

1781,31 18,44 28.3? 224,09 125.10 1 83 1 781.5

I781.31 18.44 29.37 924.05 195.10 I 23 1 781,3

178t,31 15.44 23,37 224,05 125.10 ! 23 1 781,3

1781,31 18,44 96.37 294.05 125.10 1 23 1 781.3

1781,31 18.44 2t.37 224.05 125,10 1 23 1 781.3

DIFVER[NTIAL CCRRECTZON$

TDE-I.1494 TRA-I.9153 TC3 -.0380 RAU .1999

ROE -.4925 RRA -.1013 RC3 .3908 FAU .06719

POE 1.9184 FNA 4.0838 FC3-1,9638 BOP 4?43

EDE 1.2495 BRA 1.7239 B¢3 .3927 FlP 8_1

RAP 309.29 [CC 1,4911

|NJ 2 LAT INJ 2 LONG

17.33 44.84

95.78 18,33

31.14 3.?9

31.14 3.79

31,14 3.79

31.14 3.79

31.14 3.79

ORBIT DETERNINAT]ON ACCURACY

8T 68.6 SR 28.6 88 65.2

CRY .9981CR8 .9454 CST .9621

LSA 97.8 NSA _4,0 $SA .?

ELI 74.3 EL9 1,G ALF 22.60

MID-COUR3E EXECUTION ACCURACY

SGT 24g3.6 SGR 1093.3 $93 532.2

RRT ,_$5 RRF ".g673 RTF -,g117

$90 2706.9 R23 ",2783 R13 -.g304

SG1 26T4.T $99 413.? THA 21.46
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH DATE MAR _O 1971

HELIOCENTRIC CONIC

RL 148,97 LAL ,00

.RP 208,88 LAP -$,T7

RC 64.4|4 GL *ES,IR

PLANtTOCENTRIC CONIC

C3 29.684 VHL 3,448

LNCH AZNTH LNCH TIHE

3O.OO 21 E9 30

S9.81 O 48 tS

59.91 O 48 $8

58,gl O 48 18

58.91 O 48 18

$9.91 0 48 18

59,81 O 48 18

FLIGHT TIME $?4.00 ARRIVAL OATE 5EP tO 1071

DISTANCE 458.339 [ARTN TO MARl

"l.O4 AZL G4.G5 MCA 157,65 SMA $89,14 [CC ,23595 INC 4.652? VI E9.911

V2 29,498

LVI -28.10

LOL 178.73 VL 38.|G8 GAL

LOP 336.43 VP 24.137 GAP 12.59 kip 85.70 TAt. 327.49 TAP 125,13 RCA 144.51 APO 233.78

GP 14.39 ZAL |3S.34 ZAP $47.22 ETS 158,$0 ZAE 161.03 ETE 105.87 ZAC 115,68 [TC 275.74

DLA -40.30 RAL 339.22 GAD 064G.9 VEL $2.232 PTN 7.$8 VHP 6.215 DPA -S.38 RAP 305.99 ECC 1.4585

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2330.05 $,$3 59.29 209.$5 $37.57 22 8 20 1330.0 19.25 42.96

1804.75 19.01 28.?T 225.29 128.30 1 18 22 804.? 32.12 6.31

1804.75 $9.0t 28.7T 225.29 126.30 $ $8 22 804.7 32.12 6.31

1804.75 $9.01 29.77 225.29 $26.30 $ 18 22 804.7 32.12 9.31 .

$804.75 19.01 28.77 225.2g 128.30 I 18 22 804.T 32.12 6.31

1804.75 $9.01 28.77 225.29 126.30 I 18 22 804.7 32,12 6.31

1804.75 19.01 28.7? 223.29 $26.30 I 18 22 804.7 32.12 6.31

DIFFERENTIAL CCRRECTIA_8

TDE-1.1680 TRA-1.5622 TC3 -.0347 8AU .I077

ROE -.5149 RRA -.6618 Re3 .4212 FAU .07001

POE 1.7293 FRA 4.2009 FC3-2,0418 08P 4794

BOG 1.2765 8RA 1.6968 8C3 .4228 FSP 887

LAUNCH DATE MAR 20 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2483.7 8DR 1156.? SG5 559.0 ST 89.4 3R 30.4 88 87.5

RRT .9126 RRF -.9753 RTF -.9122 CRT .9990 CRS .9587 CST .8609

8GB 2738.0 R23 -.2845 RI3 -.9346 LSA 100.5 MSA 14.2 SSA .7

SGI 2703.0 362 436.5 THA 23.$8 ELI ?5.8 EL2 .8 ALF 23.61

FLIGHT TIHE t76.00 ARRIVAL DATE 8£P 12 1971

HELIOCENTRIC C¢_11C

RL 148.97 LAL .DO

RP 206.69 LAP -1.78

RC 65.512 GL -30.68

PLANCTOC[NTRIC C_IC

C3 29.670 VHL 5.44?

LNCN AZHTH LNCH TIME

30.00 21 48 0

37,98 D 43 52

87.96 O 43 52

S?.98 O 43 32

57.96 O 43 52

37.96 O 43 52

8?.98 0 43 52

L(:H. $75.73 VL 32.819 GAL

LOP 337.72 VP 24.0T3 GAP $2,23 AZP 85.44

GP 15.57 ZAL 133.55 ZAP $45.5? ETS $55.60

DISTANCE 456.193 EARTH TO MARS

-5.95 AZL 94.88 HCA 158.91 8MA 188.32 [CC .23227 INC 4.8840 Vl 29.911

TAL 327.54 TAP 126.46 RCA 144.58 APO 232.06 V2 20.495

ZAE 160.01ETE 105.34 ZAC 116.86 ETC 275.79 LYI -29.1?

DLA -4t.?t RAL 340.26 RAD 6646.9 VEL 12.235 PTH ?,18 VHP 6.0?6 DPA -5.25 RAP 305.66 ECC $.4883

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2289.42 3.37 5?.42 211.74 137.49 22 26 6 1285.4 21.36 40.81

1828.47 t9.56 31.25 226.?S 127.61 1 14 20 828.5 33.12 8.95

1828.47 19.56 31.25 226.76 127.61 ! 14 20 828,5 33.12 8.95

1828.47 19.58 31.25 226.T6 $27.61 1 $4 20 828.5 33.12 8.95

1828.47 19,51 31.25 226.79 127.61 1 14 20 628.5 33.12 8.95

$828.47 19.56 31.25 226.?6 127.61 1 14 20 828.5 33.12 8.95

1828.47 19.56 31.25 226.76 $27.61 $ 14 20 828.5 33.12 8.95

DIFFERENTIAL CORRECTION8

T08-1.1912 TRA-i.SD44 TC3 -,0323 BAU .1809

ROE -.5448 RRA -.7278 RC3 .4538 FAU .07236

FD[ 1,84?2 FRA 4.3082 FC3-2.1113 BSP 4844

80[ 1.3099 ERA $.6711 8C3 .4549 FRF 932

LAUNCH DATE NAN 20 1971

HELIOCENTRIC CONIC

RL 148.97 LAL .DO

RP 208.?1 LAP "1.74

RC 96.967 GL -32.38

PLANETOCENTRI¢ CONIC

C3 28.519 VNL 5.461

LNCN AZNTH LNCH TIN(

30.00 22 10 25

53.92 0 40 ?

53.92 0 40 ?

55,92 0 40 ?

55.92 0 40 ?

55.92 0 40 ?

55.92 0 40 ?

NID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

$GT 2452.? $GR $274.6 805 585.3 ST 70.3 SR 32.5 88 89.8

RRT .9158 RRF -.9814 RTF -.9121 CRT .9995 CR8 .9684 CST .9598

8GB 2773.0 R23 -.2872 R13 -.939t LSA I03.3 MSA 14.5 VIA .8

861 2734.4 862 4SI.O THA 26.16 ELI 77.4 EL2 1.0 ALF 24.84

FLIGHT TINt[ $?8.00 ARRIVAL DATE 3EP 14 1971

DISTANCE 480.074 EARTH TO MARS

LOL 178.73 VL 32.T7S GAL -5.87 AZL 95.14 HCA 160.16 8HA 197.55 ECC ,228?6 INC 5.1434 vt 29.911

LOP 338.99 VP 24.010 GAP 15.88 AZP 85.16 TAL 327.60 TAP 127.78 RCA 144.65 APO 230.48 V2 28.493

GP 16.88 ZAL 134.59 ZAP 145.82 ET3 155.06 ZAE 158.85 ETE 105.05 ZAC 118.1T ETC 275.83 LVI -30.35

OLA -43,18 RAL 341.44 GAD $646.9 VEL $2.237 PTH 7.19 VHP 5.953 DPA -4.00 RAP 305. sS ECC 1.4907

L-I TIME INJ LAT INJ LONG INJ RT ARC IHJ AZNTH INJ TIME PO CST TIN INJ 2 L*Y INJ 2 LONG

2234.06 5.94 55.26 214.98 137.29 22 4? 39 $234.1 23.75 38.28

1852.87 20.08 33.82 228.49 129.05 I $1 0 852.T 34.14 11.71

1852.87 20.08 33.82 228.49 12g.05 | 11 0 252.7 34.14 11.71

1852.67 20.08 33.82 228.49 129.05 I 11 0 852.7 54,!4 11.71

1852.87 20.08 33.82 228.49 129.05 I 11 0 852.7 34.14 I1.71

1852.87 20.08 53.82 228,49 129,05 I 11 0 852.7 34.14 !1.71

!852.57 20.05 53.82 228.49 129.05 1 1| 0 852.? 34.!4 11.?1

DIFFERENTIAL CGMRECTIONS MIO-COUR3E EXECUTION ACCURACY ORBIT OETERMI NATION ACCURACY

70E-1,2158 TRA-1.4395 TC3 -.0278 8AU ,1952 3ST 2432.9 3GR 1408.9 365 610.5 3T 71.0 5R 35._ 85 72.4

ROE -.5841 RRA -,OOOO RC3 ,485R FAD .074?2 flRT .Silt RRF ",988! RTF -,_,21 CRT ,8979 CR| .9745 CST .95|9

F0E 1.9833 FRA 4.3984 FC3-2.1692 ERR 4874 SGB 2811.4 RE3 -02848 RI3 -.8443 LSA 106.3 MIA 14.8 |8A .5

808 1.3457 IRA !,8489 |¢3 ,4897 FIP 975 SGt 2768,8 SG_ 458,9 THA 29.01 ELI 78.2 [L2 2.0 ALP 28,53

LAUNCH OAT2 MAR 20 1971 FLIGHT TIME 180.00 ARRIVAL DATE |EP 16 1971

HELIOCENTRIC CONIC DISTANCE 413,980 [ARTH TO MAR8

RL 148.97 LAL ,DO LC_ 1?8,?3 Vk 32,734 GAL "5,79 AZL 9S,44 HCA I81,44 SMA 11G,84 ECC ,22546 INC 5,436? VI 29,R11

RP 206.73 LAP -1.73 LOP 340.25 VP 25_950 GAP 11.53 AZP 84.04 TAL 32?;85 TAP 129.08 RCA $44.71 APO 228.96 V2 26.485

RC 6?.87? GL -34.19 GP 18.35 ZAL 133.56 ZAP 141,95 ET3 154,48 ZAE 157.47 ET£ $04.95 ZA¢ $19.65 ETC 275.88 LV! -31.86

PLANETOCENTRIC CONIC

C3 30.158 VHL 5.49! OLA -44.72 RAL 342.TG RAD 6647.1 VEL 12.251 PTH 7.20 VHP 5,242 OPA -2.69 RAP 304.76 ECC 1.4963

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

SO.O0 22 39 0 2171.31 9.0? S2.sg 219.21 136,gl 23 15 11 1171.3 26.59 35.01

$3.80 0 3? 10 1877.59 20.55 36.50 230.53 130.63 1 8 28 877.6 35.18 14.65

53.80 0 37 10 !877.58 20.55 36.50 230.53 150.83 1 8 28 877.6 35.18 14.85

53.e0 0 3? lO |877.59 20.55 36.50 230.53 130.65 1 8 28 877.8 35,16 14.65

33.80 0 3? 10 187?.59 20.55 36.50 230.53 130.63 1 8 28 8T?.8 35.16 14.85

$3.80 0 3? 10 1877.59 20.$5 36.50 230.53 130.63 ! 8 28 8T7,6 35.16 14.65

53.80 0 3? 10 1877.59 20.55 36.50 230.53 !30.63 1 8 28 877,8 35,16 14.65

DIFFERENTIAL CQqRECTIQNS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATI_I ACCURACY

T0(-1.2398 TRA-I,3604 TC3 -,0125 BAU .2130 SGT 23?9.8 SGR $560.7 SG3 633.6 8T 71.3 8R 38.3 58 75.0

NDE -.6346 RRA -.8??8 RC3 .5283 FAU .0??25 RRT .9215 RRF -.9897 RTF -,glI? CRT ,9953 CR8 .g812 CST .gs82

FDE 2,1342 FRA 4.4600 F¢3-2.2176 83P 4812 8GB 2845.g R23 -,2743 R13 -.950g LSA 109.3 N3A 15.1 $SA .5

6DE 1.3928 6RA 1.6190 BC3 .5284 FSP 1008 8G1 2798.9 SG2 $15.3 THA 32.38 ELI 80.g EL2 3.3 ALr 28.22
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. JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM DATE MAR 80 SSTI

MELZO¢ENTRZC EONIE

RL 148.91 LAL *DO

RP 206.77 LAP "1.?1

RC 89.140 M. -3S.11

PLANET¢)¢ENTR|C C_|¢

C3 30.72S VHL S.543

LNCH AZMTM LNCH TIMI[

SO,DO 23 20 O

81,51 O 35 10

SI.ST 0 35 10

51.S? 0 38 10

Sl.ST D 35 10

91.51 O 38 10

SI.S? O 38 10

FLIGHT TIN[ |DE.DO ARRIVAL DATE $[P IS tJYt

OISTANC[ 417.908

LOt. t78.73 YL 32oRS GAL "So?t AZL 95.77 HCA 162.11 INk

LOP 341.92 VP 23.89_ GAP 11,19 AZP 84.49 TAL 32?,70 TAP

GP 20.01 EAL 132,40 ZAP |39.98 [TS 153,85 ZA[ 155.90 ETE

EARTH TO NARD

1Be,t? ECC .22231 INC S.??tO Vt 2S.8tt

130.41 RCA 144.?? APO 2ET. S7 V2 28.488

|05.02 ZAC 121.33 [TC 278.93 L¥1 -33,12

DLA -46.38 RAL 344.34 RAD 8647,3 VEL 12.2?4 PTH 7.22 VNP 5.741 DPA -1.03

L-I TIME INJ LAT IHJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2083,16 13.43 48,75 228.28 136.09 23 54 43 1083.2

IDOS.SS 20.96 39.29 232.94 132.37 1 6 54 903.5

1903.55 20.96 39.29 282,94 132.37 1 6 54 903.5

/903.55 20,96 39.29 232.94 132.37 1 6 54 903.5

1903.55 20.96 39.29 282.94 132.37 1 6 54 903.5

1903,$5 20.96 39.29 232,94 132.37 1 6 54 903.5

1903.55 20.98 38,29 232.94 132.37 1 6 54 903.5

RAP 304.18 ECC I.SOS?

|NJ 2 LAT INJ E LONG

30.43 30°13

36.17 17,80

36,11 17.80

36.11 IT,80

36.17 17.80

36.17 17.80

36.17 IT.dO

DIFFERENTIAL CCRR[CTICN8

TDE-1.2979 TRA-I.SO26 TC3 -.0354 BAD .2314

ROE -.TO?T RRA -.9882 RE3 .5621 FAD .0787?

FOE 2.3277 FRA 4.5129 FC3-2.2193 68P 5107

ODE 1,4783 BRA 1.6230 BE3 ,8633 FSP 1057

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3ST 2369.6 S_ I740.0 SOS 655.S ST 73.2 9R 42.6 88 78.E

RRT .9191RRF ",9924 RTF ".9086 CRT .9919 CRS ,9866 CST ,9583

8822939.0 R23 "°2698 R!3 ".9551 LSA 114.2 NSA 15.5 SSA .S

981 2884.6 SO2 563,0 THA 35.59 ELI 64.5 ELI 4,? ALF 30.00

LAUNCH DATE MAR 20 1971 FLIGHT TIHE 184,00

HELIOCENTRIC CONIC

RL 148.97 LAL .00

RP 206.81 LAP -1,T0

RC 70.485 GL -38.33

PLAN(TOCENTRIC CONIC

C3 31.582 VHL S,820

D|STANCE 471.855

LOt. 178,73 VL 32.688 GAL "5.64 AZL 96.16 HCA t63.9? SNA

LOP 342.79 VP 23.836 GAP 10.36 AZP 84.06 TAL 327.15 TAP

GP 21.89 ZAL 131.10 ZAP 137.85 ET8 153.19 ZAE 154,09 ST[

OLA -48,16 RAL 346,19 RAD 8647.6 VEL 12.309 PTH ?,24 VHP

LNCH AZMTH LNCN TIME L-! T|N[ INJ LAT

49.24 O 34 18 1930,90 21.27

49.24 0 34 16 1930.g0 21,27

49.24 D 34 16 1930.90 21,27

49.24 O 34 18 1930.90 21.27

49.24 O 34 18 1930.90 21.27

49.24 0 34 18 1930.90 21,27

48.24 O 34 18 1930,90 2|*27

DIFFERENT IAL CORRECTION8

TDE'I.SSOS TRA01,2234

RDE ".8026 RRA'I,0647

FOE 2.5443 FRA 4*8207

BDE 1.5712 DRA 1.6218

INJ LONG INJ RT ASC INJ AZNTM INJ

42.24 235,78 134.29 I

42.24 235.78 134.29 1

42.24 238.78 134,29 1

42.24 235,78 134.29 1

42.24 238.78 134.29 !

42,24 285.78 134,29 1

42.24 285°78 134.29 1

HID-COURSE EXECUTION ACCURACY

YC3 -.0398 BAU .2539 SOT 2322.? 3DR 1942.3 SO3 6?2.6

RE3 .6000 FAD .08038 RRT .9176 RRF -,9945 RTF -.9080

FCS-2.2025 9SP SEST SOB 3027.8 R23 -.2549 R13 -.9614

Be3 .6D13 FSP 1092 SOt 2966.8 SO2 604.5 THA 3go46

I.AUNCH DATE NAN 20 1971

HELIOCENTRIC CONIC

FLIGHT TIME 186.00

DISTANCE 475.823

LOL tT8.T$ VL 38,U4 6AL "5.58 AZL 98.61HCA 16S,23 INk

LOP 344.00 VP 23.702 GAP 10,53 AZP 83.61 TAL 327,78 TAP

6P 24.08 ZAL 129,_ ZAP I3S.SS [T3 152.S0 2AE 152.01 ETE

RL 148.97 LAL ,00

RP 2DS.JY LAP -t.63

RC 71.018 r,_ -dO,TO

PLANETOCENTR|¢ CONIC

C3 $2.808 VNL S.?2S

LNCH AZMTH LNCN TIME

46.79 D 34 85

48,7g O 34 S$

46.79 O 34 $S

48.79

48, 79

48,78

OLA -SO.O? RAL 348.38 RAD 8640.1 VEL 12.358 PTH T.20 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASS ]NJ AZNTH INJ

1960,01 2t,45 45.34 239.16 136.40 1

lSiO.Dl 21.45 48.34 239.16 136.40 1

1960.01 21.45 45.34 "239.16 138.40 1

0 34 SS 1950.01 21.45 45;34 239.16 136.40 1

0 34 $S 1960.01 21.45 4So34 239.16 136.40 1

O 34 55 1980.Ot 21.45 45.34 239.19 136.40 !

ARRIVAL DATE 8EP 20 1971

EARTH TO MARS

185.5S ECC .21945 INC 6.1863 Vl 29.911

151,72 RCA 144.83 APO 226.2? V2 26.480

105.24 ZAC 123.22 ETC 2?5.98 LVI -34.74

5.672 OPA .73 RAP 808.49 ECC I.$188

TIME I_ C2T TIN INJ 2 LAT INJ 2 LONG

6 29 980,9 37.14 21.19

6 29 930.9 37.14 21,19

6 29 930.9 37.14 21.19

6 29 930.9 37.14 21._g

6 29 930.9 3?,14 21.19

6 29 930.9 37.14 21.19

6 29 930.9 37.14 21.19

ORBIT DETERMINATION ACCURACY

ST 74.4 SR 47.? 88 81.4

CRT .9884 ERS ,9907 CST .9587

LSA 119.0 NSA 15.8 SSA .4

ELI SS.I EL2 8.1 ALF 32.83

ARRIVAL DATE 8[P E2 1971

EARTH TO MARS

184,9? ECC ,218T2 INC 8.6083 Vt 29.911

133,02 RCA 144088 AFO 225.06 V2 28,474

105.$8 ZAC 125.38 ETC 276,04 LVI -36.57

5.821 OPA 2.74 RAP 302.69 ECC 1.3399

TIME PO CST T|N |NJ 2 LAT INJ 2 LONG

? 35 960.0 30.05 24.88

Y 35 960.0 38.05 24.88

735 960.0 38.05 24.08

? 35 960.0 38.05 24.88

7 35 960.0 38.05 24.88

? 35 960.0 36.05 24.98

48,79 O 34 SS tSSO.Ot 21.45

DIFFERENTIAL CCRRECTIONJ

1DE-1.4139 TRA-t,1326 TC3 -,0421 |AU ,2810

ROE -,9303 RRA-I,tS?? RE3 .6392 FAU ,081T0

POE R.7931 FRA 4.4719 FC3-2,1510 RSP 5410

ROE 1.8920 ERA 1.8267 8C3 .840S FSF 111!

4|.34 E3g. I6 138,A0 t 7 35

RID-COURSE EXECUTION ACCURACY

3ST _262.0 $OR 2171.2 $G3 883.0

RRT ,S148 RRF ",SIS| RTF "*_J23

880 3135.4 R23 -.2355 R13 -,9879

88! 3068,0 852 848,8 THA 43.?2

960.C 38.05 24.88

ORBIT OETERHINAT|ON ACCURACY

ST 75,5 SR 54.0 IS $4._

CRT ,gOSO CRI .1931 C81 .9597

LIA 124.7 HSA 16,0 88A .4

[Li 92,5 2L2 7.6 ALF 38.42

LAUNCH OATE MAR tO 1071 FLIGHT TIME 188.00 ARRIVAL DATE SER 24 ISYI

H2LIOCENTRIC CONIC

RL 148.97 LAL .00

RP tOG,S3 LAP "1,S6

RC 73,2E0 GL -43.31

PLANETOCENTRI¢ CONIC

CS 34.820 VHL 5.878

LNCH A2MTH LNCH TIME

44.22 O ST 28

44,22 O 3? 28

44.22 0 3T 25

44.22 O 3? 23

44,22 0 37 28

44.22 0 37 25

44.22 D S? 25

DIFFERENTIAL CORRECTIONS

TD[-1.4703 TRA-S.0195 TC3 -.0310 BAD ,3155

RDE-I,SD20 RRA-1.2729 RC3 ,6829 FAU .08309

FOE S.0?41FRA 4.3440 FC3-2.0839 BSP $457

DOE 1.8438 BRA 1.6309 DE3 .6836 FSP 1101

OI$TANC[ 4?9.809

LOL I?R.T3 VL 32,582 8AL -5,Sl AZL 9?,14 HCA lit.AS IMA

LOP 345,33 VP 23,T30 GAP |O,|l AZP 85,08 TAL 32T,23 TAP

8P 28,44 ZAL 12?.28 ZAP |33,08 ET8 151.80 ZA2 149.82 [TE

DLA -52.1t RAL 351.02 RAO 8648,? VEL 12,427 PTH 7.33 VHP

L-I TiME INJ LAT |NJ LON_ INJ RT ASC

1991.42 21,45 48,62 24s.lg t38.71 1 SO 36

1991.42 21,45 48.62 243.t9 138.71 I 10 36

1991,42 21,45 48,62 243.19 138.71 I 10 3S

!991.42 21.45 48,62 243.t9 136,71 I 10 36

1991.42 21,45 48,62 243,19 138.71 I 10 38

1991.42 21.45 48,62 243.19 138.T! I 10 56

1991.42 21.45 48.62 243.19 138.71 1 10 36

MID-COURSE EXECUTION ACCURACY

SGT 2168.0 8GR 2425.6 $83 683.4

RRT .9112 RRF ".9970 RTF ".8980

888 3253.3 R23 -.2103 R13 ".9749

SO1 8181,3 SG2 680.9 THA 48.52

[ARTM TO MARl

104,43 2CC ,21415 IN¢ Y,1355 Vl 2S,Stl

134.32 RCA 144.83 ;tO 223,92 V2 28°488

105,27 ZAC 127.85 21¢ 276.11 LVl -38.8|

5,300 DPA 5,0| RAP S01,TS ECC 1.3681

INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

99|.4 38.83 28,gD

991.4 38,83 28,90

ggt.4 38.83 28,g0

991.4 38.83 28.g0

991,4 38.83 28.90

g91.4 58,83 28,90

ggl.4 38.83 28.90

ORBIT O£T(RN|NAT|ON ACCURACY

8T 76,1SR 61,7 88 88.1

CRT ,9820 CR8 .9959 CST ,9611

LSA 130,8 NSA 16.1 SSA .3

ELI 97.5 EL2 9.1 ALF 38.95

IS7



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19"7t) .

LAUNCH OATE MAR 80 ISYt FLIGHT TIME tGD.O0 ARRIVAL DATE |EP 21 1971

HELIOCtMTI|C CCNIC

RL 146.G? LAL .00

RP EQY.OD LAP *|_G4

RC 74.U3 GL "4S.18

PLANETOCENYRIC CONIC

CS SG.Gt4 VHL S*O?l

LNCN AZMTH LMCN TIME

41,54 " D 42 29

41,54 O A2 29 2025,?? 25.20

41.54 O 4E 29 20ZS.7Y 21.20

41.54 0 42 29 2025.?7 21.20

4|,54 O 42 29 20ES.YY 21.E0

41.54 O 42 29 2029,?? 21.20

41.04 0 42 20 2G2S,TY l|,20

OIFIrEREMTIAL CORRECTI(_N8

TD[-I.S8Y8 TRA ".9t99 TC3 -,OSOT |AU .3519

RDE-1.3581RRA-t.3gI? RC3 .711_ FAU .08235

FOE 3.4361 FRA 4.1328 FC3-1.9314 §SP 5897

ODE 2.0894 9RA 1.6699 BC3 .7130 FSP 1104

DISTANCE 403.000

LQt, 118.71 VL $I,SG$ GAL -S.4G AZL IT.f? MCA IGT,?S IRA

LQP $4i,$S VP 21,1?9 _AP 9.90 AZP 82,40 TAL 12?.Ol TAP

GP 2G.tl ZAL 12t.$1 _AP RIO.IS ET8 lit.S| ZAE 246.88 ETE

EARTH TO MARS

163.92 EC¢ .lilTS INC Y. TT28 Vl 20.111

t3S.it RCA 144.R8 APO 222,17 VE 2S,4S8

IOG.41 ZAC riO,G) ETC 276,20 LV| o40.01

DLA "34.2? RAL 354.2T RAID te49.G V[L 12.S22 PTH

L-I TIME INJ LAT IMJ LONG INJ RT ARC INJ AZNTH INJ TIN[

2025.77 _1._0 52.06 248.94 141.21 ! IS 31

32,01 248.04 141,21 t 16 tS

Se.OG 246.04 141.21 I 16 1S

52,06 24G.04 141.21 t lS 15

S2.06 248.04 141.21 I 16 15

52.03 248.04 142.2| I $6 15

52,06 248.04 141.21 I 16 15

HID-COURSE EXECUTIC_ ACCURACY

SGT 211O.0 SGR 2729.9 6G3 675,G

RRT .9041RRF -,99?? RTF -.8901

SG8 $450.3 R23 -.1079 RI3 -.9803

SG! 3372.1 $G2 ?$0.1THA 53.03

?.40 VHP S.i20 DPA ?.5G RAP 300.IS ECC 1.8075

PO C8T TIM INJ 2 LAT INJ E LONG

ID2S.S 39.41 33.27

1025.9 39.41 33.27

1025.8 39.41 33.27

1025.8 39.41 33.27

1025,8 39.41 33.27

1025.8 39.41 33.27

$025.8 39.41 33.2?

QRDIT DETERMINATION ACCURACY

ST 78.1 8R 72.4 9S 92,7

CRT .9807 CRS .9974 CST .9R43

LSA 140.3 NSA IG, I SSA .3

ELI 106.0 EL2 10.4 ALF 42.79

LAUNCN DATE MAR 20 197| FLIGHT TIP/£ 224.00 ARRIVAL DATE OCT 30 1971

HELIOCENTRIC CONIC

NL 148.ST LAL .DO

RP 209.44 LAP -1.22

RC 104.913 GL 4Y.40

PLAN[TQCENTRIC CONIC

C3 33.784 VHL 5.012

LNCH AZMTN LNCN TIME

50.00 14 1 34

GO.DO 15 49 11

70.00 13 17 42

73.41 12 17 29

73.41 |2 17 29

73.41 12 1? 29

tlO,OO 18 17 8

DIFFERENTIAL CCRR[CYIGq8

TOE .9SSR TRA .2892 TC3 -.7213 BAD .6351

ROE 2.6019 RRA 3.6880 RC3-1.2080 FAD *09293

FDE 4.3529 FRA 6.3913 FC3"2.3813 8$P 9006

90[ 2.7714 $RA 3.G994 RCS !.4075 FSP 1346

DISTANCE 554.027 EAR?N TO MARS

LOL 178.?3 VL 32.291 GAL -9.21 AZL 02.35 HCA 189.24 SNA 1?9.41 ECC .1919 1 INC ?.G4?4 V! ES.Sll

LOP Y.OG VP 22.969 GAP 5.45 AZP 97.55 TAL 326.54 TAP 155.70 RCA 144._+_ AF_ 213.82 V2 21,174

GP -43.92 ZAL 129.98 ZAP $OQ.g2 ET8 189.54 ZAE |27.G8 [TE 225.10 ZAC 58.51 ETC 272.05 LVI 30.Te

DLA 32.44 RAL 313.40 RAD 6648.4 VEL $2.39? PTH 7.31 VHP 5,120 DPA -63.90 RAP 310.59 ECC 1.5560

L-$ TIME INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIME I_ CST TIM INJ 2 LAT INJ 2 LONG

394Y.SR -44.39 170.09 214.42 ?0°75 15 ? 22 2947.9 "4?.19 135.39

3980.97 -34.81 168.42 209.?9 68.2? 14 95 32 2991.0 -40.23 !36.73

4074.15 -23.46 $70.24 204,11 64.44 14 23 36 30Y4.2 "31.88 144.62

4260.31 -14.59 179.70 199.24 $0.?0 13 28 29 3260.3 "25.37 153.8R

4260.31 -14.59 I79.?0 199.24 60.?0 13 28 29 3260.3 -25.37 156.88

4260.31 -14.59 179.70 199.24 GO.TO 13 28 29 3260.3 -25.17 156.80

3120.97 -23.4S 99.16 204.11 $4.44 19 9 9 2121.0 -31.80 75.74

MIO-C_JRSE EXECUTION ACCURACY C4DST D_TERMINATloN ACCURACY

SGT 1314o9 SGR 5203.S SG3 702.0 ST 48.0 5R 143.S IS 10T.1

RRT .7424 RRF .9992 RTF .?514 CRT .9355 CRS -.9999 CGT -.9302

SGB 5370.1 R23 .0170 R13 .9991 LIA 164.? NRA 16.7 8SA .3

$G1 5299.9 852 815.4 THA 79.09 ELI 150,$ EL2 1G.2 ALP TE.42

LAUNCH DATE MAR 20 197t FLIGHT TIME 225.00 ARRIVAL DATE NOV I 1_71

HEL|OCENTNIC CONIC DISTANCE 550.181 EARTH TO MARS

RL 148.97 LAL .00 LOL 178.?$ VL 32.271 &AL -5.22 AZL 83.41 HCA 190.49 SNA I79.31 ECC .19151 INC G.5913 Vt IS.ItS

NP 209.41 LAP -1.!9 LOP 9. J3 VP 22.952 GAP $.22 AZP 96.48 ?AL 321.4! TAP |31.87 RCA 144.97 APO 213.15 V2 26.150

RC !01.158 GL 42.88 GP -41.09 ZAL 129.$2 2AP 100.06 (T$ 187.?? ZAE 128.75 [T[ 222.09 ZAC 11.35 ETC 271.84 LVI eb.39

PLANETOCENTRIC CONIC

C3 ZR,4OO VHL 5.42Z DLA 28.0G RAL 314,87 RAD 6646.8 VEL 12,220 PTfl ?.17 VHP 4,??3 OPA -63.38 RAP 30T,42 ECC 1.4839

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME I_ CST TIN INJ 2 LAT INJ 2 LONG

50.00 14 32 45 3809.92 -46.77 157.68 209.24 80.03 15 36 15 2809.9 -45.26 122.16

6O.OO !4 33 17 3R08.32 -38.38 155.19 206.89 TS.61 |S 36 45 2808.5 -39.74 124.!2

TO.OR 14 34 15 3805.64 -30.t4 152.25 204.20 T3,13 15 37 41 2805.6 -34.14 124.27

80.00 !4 36 38 3797,13 -22.23 148.65 201.22 69.54 15 40 15 2T97.1 -26,66 1_3.07

90.00 15 2 19 3715.05 "11.13 140.25 198.85 66.79 16 4 14 2715.! -24.77 !16.18

lOO,OO 12 19 50 327!.60 -22.23 110.01 201.22 69.54 !8 14 21 2271.6 -28.66 _4.44

1!0.00 IO 33 42 2852.46 -30.14 81.19 204.20 73.13 20 21 14 1652.5 -34.14 53.18

9IPFERENTIAL cCIqRECTIONS NIO-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9124 TNA .440e TCS -.4Tit OAU .GO20 IGT 1494,2 SGR 4982.9 _G3 920.2 ST 49.9 SR 134.5 SS 1!4.0

ROE E.254R RRA 3.4T25 flC3-1,2592 FAU .10284 RRT .T998 RflF .9091RTF ._SE CRY ,5482 CRS -.9990 COT -,9410

rnc 4°s763 FRA ?.4335 rCI-3.0201 |$P ST44 SGB 5193.6 R23 .0282 R13 ,$988 LSA 162.5 NSk 15,5 SSA .5

8DE 2.4399 $RA 3.9004 8C3 1.5316 FSP 1597 SGl 5122,7 $G2 055.4 ?HA ?6.39 EL! 142.9 EL2 15.0 4LF T0.39

LAUMCN BATE MAR 20 19T1 FLIGHT TIME ItS,DO ARRIVAL BATE NOV 3 19T1

HELIOCENTRIC CONIC

RL 14R.ST LAL .00

RP tOS.8? LAP "1,19

RC lOl,Olt GL _i,i3

PLAN[TC_ENTRIC CONIC

C3 2G.419 VHL 9.|40

LNCN AZNTH LNCN TIM(

90,00 14 S? 42

SO.DO 15 S 25

TO.GO 15 20 52

8O.OD 19 49 11

SO.DO 15 SO 14

t00,00 18 32 3

110.00 20 20 18

DIFFERENTIAL CORRECTIONS

TOE .9171 TRA .$013 TC3-!.D25G BAU .5814

RDE 1.9880 RRA S.2T31 RC3"1.2873 FAU .11184

FDE 4.7419 PRA S.3155 FC3-3.6653 SIP 8473

BDE 2.18RS BRA S.32799C3 1.6465 FSP 1824

DISTANCE SG8,342 EARTH TO MARS

LOt. I?O.?3 VL 32.260 GAL -3.|4 AZL 04.24 MCA 1G!.68 IRA 170.22 ECC .19130 INC $.7556 VI 29.Ott

LOP 10.36 VP 22,99i GAP 4,$9 AZP 9§.$4 TAL 326,2G TAP 157o94 RCA 144.94 APO 213.51 V2 26.124

GP -33,$4 ZAL 131,8G ZAP 98.G3 ITS 18G.O? ZA[ 129.37 ETE 218,?G ZAC $3,94 ETC _71.5_ LVI 21.30

OLA 24.tS RAL $1G.19 RAG $64|.S V[L 1_,039 PTH ?.08 VHP 4,505 SPA -$1,10 RAP 304.RS [CC 1.4347

L-i TIM( INJ LAY INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

$691.18 -47,55 14G.OS 204.21 96.34 15 59 19 2696,? -42.61 It3.0?

3673.48 -39.95 144.06 205.50 $4.01 16 ? 31 26T3.5 -5?.99 113.08

3630.89 -32.90 139,41 202.30 60.26 16 21 23 2630.9 -33.52 !GO.G8

3542.02 -2?.24 131.31 201.00 77.2T 16 41 13 2542.0 -ZR.R4 104.26

3344.g0 -24.82 13G.23 200.31 75.99 1? 45 59 2344.g -28.25 8g.??

30!6.49 "_?.24 92. T3 201.00 77.27 19 22 20 Z0!6.5 -29.94 GS.$Z

2G77.71 -32.90 68.32 202.30 80.26 21 4 56 !677.7 -33.52 39.60

MID-COURSE EXECUTION ACCURACY CRBIT D_'ERNINATION ACCURACY

SGT $G42.3 SGR 4750.3 SG3 104G.3 ST 52.3 SR J26.0 81 !!9.1

RRT .6442 RRF .9990 RTF .8492 CRT .9599 CRS -.9991 CST -.9513

SGB 3055.7 R23 .0402 R13 .9g83 LSA 180.5 NSA 15.0 SSA .4

SGI 49G4.4 SG2 144.0 THA 73.2G ELI 135.8 EL2 13.6 ALF 68.04

IS8



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCM OATE MAR tO t$Tt

HELIOCENTRIC CONIC

RL 148,t? LAL .00

RP 210,10 LAP -!.13

RC 111.121 GL 39.21

PLANETOCEMTR|C CONIC

C3 24.$18 VML 4,93!

LNCM AZMTN LNCM TIME

80.00 t5 _6 23

60.00 15 32 58

?0.00 15 55 41

80.00 16 34 43

90.00 17 42 21

100.00 19 17 35

119.00 20 55 ?

FLIGHT TIME 2)0.00 ARRIVAL DATE NOV 5 19T1

LOL !78,T3 VL 3E.tDS GAL

LOP 11.89 VP 22.898 GAP

GP -38.22 ZAL 134.25 ZAP

DISTANCE 568.508

"5.26 AZL 84,92 HCA

4.77 A2P 04.95 TAL

97.59 ET8 t84.49 ZAE

EARTH TO MAR6

192.90 SMA l?J.|S (CC .lOll8 INC 5.0776 Vl 20.911

328.09 TAP 159,00 RCA 144.90 APO 213.40 V2 26.098

|29.59 ETA 21S.53 ZAC 89.28 ETC 27'1.39 LVI 24.41

DLA 20,?2 RAL 317.38 RAD 6644.7 VEL 12.012 PTH 7,00 VMP 4.306 DPA -59.04 KAP 302.72 ECC 1.400Z

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO C$T TIN INJ 2 LAT TNJ 2 LONG

3602.03 -4T.34 137,T1 199,86 95.37 16 $6 25 2602.0 -39.77 105.76

3563,19 -40.30 134.71 200,35 90.34 18 32 22 2563.2 -35.75 104.58

3496.30 -33.98 129,06 200.|2 96.28 18 53 57 2498.3 °31.95 100.51

3373.94 "29,17 119,26 t9g.60 93.35 17 30 S? 2373.9 -28.96 91.65

3155.58 "27.27 102.96 199.33 82.20 18 34 57 2155.6 -27.79 75.96

2848.41 o29.17 80,64 199.60 83.35 20 5 3 1848.4 -28.98 53.22

2543.12 °33,98 57.98 200,12 86.28 21 37 31 1543.1 -31.95 29.43

OIFP£RENTIAL CCRREcTIoN$

70[ .9163 TRA .7683 TC3-1,1796 BAU ,5693

RDE 1.7809 RRA3.08g8 RC3-1.2943 FAU ,1|872

POE 4.6652 FRA 9.1991 FC3-4.2622 B$P 8244

B0£ 2.0028 BRA 3.1840 BC3 1.7512 F8P 2033

MID-COURSE EXECUTION ACCURACY CABIT DETERMINATION ACCURACY

8GT 1643,5 9DR 4543.6 8G3 1159,9 ST 55.2 8R 118.4 85 123,0

RRT .0778 RRF ,9989 RTF ,8816 CRT .9700 ERR -,9993 CST -,9601

3GO 4903.3 R23 .0531 R13 ,9975 LEA 178,9 MDA 14.1 68A ,4

9GI 4832.5 SG2 830.3 TMA 68,77 EL1 130.1 EL2 12.2 ALP 85.46

LAUNCH DATE MAR 20 1971 FLZGHT T|ME 232.00 ARRIVAL DATE NOV ? 197t

HELIOCENTRIC CCNIC

ML 148.97 LAb *00

RP 210.33 LAP "1.10

RC 113.239 CA. 31.98

PLAHETOCENTRIC C(_IIC

C3 22.811 VHL 4.776

LNCH AZMTH LNCH TIME

80.00 15 35 86

60.00 15 55 5

70.00 16 23 39

80.00 17 g 13

90.00 18 20 18

tO0.O0 19 52 3

110.00 21 23 5

LOL 178.73 UL 32.261 GAL

LOP 12.82 VP 22.823 GAP

GP -34.13 ZAL 136.32 ZAP

DISTANCE 570.679

"5.28 AZL 85.48 HCA 184.12 SMA

4.55 AZP 94.38 T/U. 325.92 TAP

98.08 ETS 183.03 ZA[ 129.47 ETA

EARTH TO MARS

179.09 ECC .lg113 INC 4.5160 V1 29.911

160.04 RCA 144.86 APO 213,32 V2 26.071

212.38 ZAC 68.40 (TC 271.15 LVI 22.8£

OLA 17.69 RAL 318.46 RAO 6644.1VEL 11,950 PTH 6.98 VHP 4.145 OPA -37.19 RAP 300.01 ACE 1.3754

L'| TIME |NJ LAT [NJ LONG INJ RT A$C INJ AZNTM |HJ TZME I_ CDT TIM |NJ 2 LAT INJ 2 LONG

3821.90 -48.36 130.14 196,36 101.|6 16 34 40 2521.9 -37.00 100.11

3471,01 -39.97 126.89 197,69 95,9d 16 52 56 2471.0 -33.40 97.90

3386.93 -34.13 120.53 198.$4 91.32 17 20 6 2386,9 -30.03 92.97

3244.07 -29.82 109.98 198.12 88.33 18 3 18 2244.1 -27.47 62.91

3014.68 -28.16 92,75 198.05 87.23 19 10 32 2014.7 -29.46 65.67

2718.39 -29.82 71,05 199.|2 08,35 20 37 24 17t8.5 -27.47 43.87

2433.79 "34.13 49.45 198.|4 91.32 22 3 39 1433.? -30,03 21.49

DIFFERENT|AL C0tRECT|ON8

TOE .9246 TRA .9390 TC3-1.3330 DAU .9652

RDE 1.6140 RRA 2.9181 RC3-1.2878 FAU .12693

POE 4.9509 PRA 9,9289 FC9-4.8173 D8P 8029

BDE 1.86019RA 3.0654 DC3 1.8535 FSP 2212

LAUNCH DATE NAR 20 1971

HELIOCENTR|C CONIC

MID-C_JR3E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

9GT 2061.3 8DR 4331.0 8G3 1280.0 ST 58.3 8R 111.4 88 125.6

RRT ,9024 RRF ,9987 RTF .g056 CRT .9783 CR3 -.9989 CST -.9679

8C,d_ 4?96.5 R23 .0863 RI3 .8965 L$A 177.3 MSA 13.3 966 .8

8G1 4727.0 982 813.8 THA 86.00 ELI 125.3 EL2 10.? ALP 62.69

FLIGHT TIME 234,00 ARRIVAL DATE NOV g 1971

DIDTANCE 574.852

RL 148,97 LAL .00 LOL 179.73 VL 32.258 GAL -5.31 AZL 85.88 HCA 195.34 6NA

RP 210.97 LAP -1,07 LOP 14.04 VP 22.787 GAP 4.33 AZP 93,90 TAL 325.73 TAP

RC 115.380 GL 29.08 GP "32,82 ZAL 138.13 ZAP 94.45 ET3 181.70 ZAE I89,05 ETA

PLAN[TOCENTRIC CONIC

C3 21.714 VHL 4.$90 DLA 14,91 RAL 3t9.45 RAD 9843.D VEL I1.904 PTH 6.91 YHP

LNCN AZMTM LNCM TIN( L-| TIME INJ LAT

90.00 15 St 11 3453.40 "45.47

90,00 16 13 97 3392.90 "39,29

70,00 t6 4? 0 3299.55 -53.78

80,00 17 37 13 3138.17 -28.76

90,00 18 50 93 2801,48 "28,25

t00.00 20 20 9 2812,6S "89,79

110.00 21 46 28 2942,37 "33.79

DIFFERENTIAL CO_RECT|ON8

TOE .9413 TRA 1.1134 TC3"1.4824 BAU .5680

RO2 1.4?99 RRA 2.?984 R¢3"I.|�R8 PAU ,13308

POE 5.0192 PRA10.9697 FC3-S,3058 63P 7864

6DE 1.7539 ERA 2.8?58 BE3 1,5498 VSP 2372

EARTH TO MARS

179.04 [CC .19116 IN¢ 4.0432 Vl $9,911

181.07 RCA 144.82 APO 213,27 V2 E6.044

209,38 ZAC 70.33 ETC 270.92 LVI 21.38

4,018 OPA -$5.46 RAP 297,89 _CC 1.$574

INJ LONG INJ RT AIC INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

123,89 193.94 105.88 16 48 45 2453.4 -34.41 95.82

120,37 195.57 100,01 1? 10 30 2392.8 -31.t0 92.54

113,42 196,50 95,51 17 41 55 2295.8 "28.03 86.21

301.82 196,83 92.48 18 29 31 2138,2 -25,72 ?S.12

84,48 196.89 91,37 19 38 55 1901,8 "24.94 57.99

63.19 196.83 92.48 21 3 98 18i2.6 -25.72 38.49

42.34 196,50 95,5t 22 25 28 1342,4 -28,03 t5.I3

NIOoCOUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 228Z,5 8GR 4|27.1 883 1347.9 ST 9|,7 8R 105.t 88 12?.9

RRT ,9|07 RRF .9984 RTF ,_934 CRT ,9860 CR8 -.9885 CST -,974_

86D 4T2t,I R23 ,0795 RI3 ,9953 LEA 178.3 NSA 12,6 SEA .9

8GI 4054.0 852 793.2 THA 62.03 EL1 121.6 EL2 9.2 ALF 59.79

LAUNCH DATE MAR 20 1971 FLIGHT TIME 236.00 ARRIVAL DATE NOV It 1971

NELIOEENTRIC CONIC

RL 148.97 LAL .00 LOL tT8.?$ VL 92,21S GAL

R9 210.62 LAP -1.04 LOP 15.26 VP 22.T51 GAP

RC 117.545 GL 26.47 GP "30.46 ZAL 139,70 ZAP

PLANETO¢ENTRIC CONIC

C3 20.909 VHL 4.8T9016 12,4? RAL 320.38 RAO 6643.2 VEL 11,871 PTM 6.88 VHP 3.926 OPA -53,89 RAP 29_,13 ECC |.3441

LNCH AZMTH LNCH TIM2 L'I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME 90 CST TIN INJ 2 LAT _NJ 2 LONG

50.00 16 4 32 3394.38 -44.24 118.74 191.59 109.67 17 1 ? 2394.4 -32,03 92.00

60.00 16 30 20 3325.70 -38.31 114.91 193,95 103.60 17 25 46 2325.7 -28.94 88.17

?0.00 17 9 5g 3217.87 -33,09 107.46 1g5.23 98,97 18 0 3? 2217.g -26.08 81.02

80.00 18 0 47 3049,34 -29.32 95.25 195.80 98.90 18 51 36 2049.3 -23.95 69.12

90.00 lg 15 4? 280?.27 -27.90 ?7,62 t95,95 94.?g 20 2 34 1807.3 -23.14 51.61

100.00 20 43 3g 2923.81 -29.32 86.82 195,80 95.90 21 25 42 1523.8 -23.95 30.49

110,00 22 6 26 2264.69 -33.09 36.38 195.23 98,97 22 44 tO 1264.7 "26.08 g.g4

C_O|T DETERMINATION ACCURACY

8T 65.4 SR 98.g 8_ 128,?

CRT .g899 CR8 -.g979 _ST -.9788

LSA 174.3 NSA 12.1 $SA ,6

EL1 118.3 EL2 7.8 ALF 5G.63

DIPFERENTIAL CORRECTION6

TOE .9647 TRA 1.2904 TC3-1.62481AU .5?34

ROE 1.3902 RR62.6018 RC3-l.2523 FAU .14003

POE 5.0243 PRA1|.0844 FC3-3o?g?9 88P ?656

00[ 1.66T6 ERA 2.g042 EC5 2.0514 P3P 2470

EARTH TO MAR9

I79o00 [CC .t9128 INC 3.838| Vt 29.911

162.08 RCA 144,77 APO 213.26 V2 26.016

206.56 ZAC 72.10 ETC 270,69 LVI 20.09

DISTANCE 5?9.029

"S,34 AZL 86.38 MCA |98.59 8MA

4.11 AZ_ 93,Ag TAL 329.$3 TAP

92,73 E79 180.49 ZAE 128,38 [TE

NIO-CCXIR$E EXECUTION ACCURACY

SGT 2532.1 SGR 3919.T SG3 1419.9

RRT .9361RRF ,g981RTF .9383

$GB 4666.4 R23 ,0916 R13 ,gg40

$81 4604.4 SG2 758.1THA 57.86
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR RO tD?t FLIGNT TIN( |38.00 ARRIVAL DATE NOV [3 ID?I

H[LIO¢EMTRIC ¢CNIC

ML {48.97 LAL .O0 LOL 1?8,73 VL

MP Eli,D? LAP -[.DO LOP 18.48 VP 22.728 GAP $,90 AZP 93.|3 TAL 32S.31 TAP 183.98 RCA [44.?!

RC /59°734 GL 24.13 GP -20.88 ZAL 14[,07 ZAP 90.94 [TS [79.39 ZAE t27.$[ £T[ 203.95 ZAC ?3.72

FLAMETOCENTRIC CONIC

C8 20.322 VHL 4.505 OLA IO,2D RAL $2[._S RAD 6_43.0 VEL [[.846 PTN D.89 VHP 3,834 DPA "32,48

DISTANCE 583.204 EARTH TO MARS

38._S$ GAL "S.3D AZL 88.?[ flCA EAT. Y? 3NA [78,97 2CC .19144 IMC 3.2909 Vl 29,DI1

APO 213.24 V2 25.988

[TC 2T0.47 LVI /8.93

LNCH AZMTH LNCH TIME L-| T|NE |NJ LAT |NJ LONG |NJ RT ASC IN[ AZNTH IN[ TIME PO CST TIN

SO.DO [8 IG 25 3343.2[ "42,98 [[4.47 lg0.08 [12.78 17 12 8 2343.2

60.00 16 44 48 3ES?.D? "37.28 t10.33 192.?4 108.56 17 39 15 2267.7

?0.00 17 24 2G S[5[.03 "32,27 IOE.4Z [94,29 101.84 18 15 57 215[.0

80,00 58 21 ? 2973.49 "28.66 89.72 195.04 g8.74 [g [D 40 [973.5

90,00 [9 37 26 2727.20 "27.3[ 7[,83 195.26 97.63 20 22 53 1727._

100.00 21 S 59 244?,95 -28.06 31.08 195.04 98.74 21 44 47 1448.0

110.00 22 23 53 2597.84 -62.27 31,34 [94.29 101.84 23 O 31 1197.8

RAP 294.45 ECC 1,3344

IN[ 2 LAT IMJ 2 LONG

-29.88 89.01

-20.95 84.55

-24.24 76.70

-22,23 64,15

-21,47 46,34

"22,_3 28.51

-24.24 5.42

NID-COURBE EXECUTION ACCURACY ORBIT OETERNIMATION ACCURACY

8GT 2779.7 86_ 3741.7 SG3 |407.5 ST 69.1SR 94.5 86 180,6

RRT .9443 RRF .9977 RTF ,946? CRT .9939 CRS -.9973 CST -.9833

8GB 4961.2 R23 .[033 RE3 .9925 LSA 174.9 NSA lt.$ 8SA .?

SGI 4601.4 $82 744.0 THA 53.86 ELI 116.8 EL2 8.1ALF 53.79

FLIr_tT TIE 240.00 ARRIVAL DATE NOV [5 1971

DIFFERENTIAL CCRRECTI(_IS

TOE ,9951 TRA 5,4282 TC3-1,7669 BAU ,5799

R02 1.2776 RRA 2.472g RC3-[.1947 FAU .14253

FOE S.0945 irRA55.55_ FC3-6.0729 88P 789_

DOE 1.6170 BRA 2.8759 BC3 2.1345 FOP 2631

LAUNCH DATE MAR 20 [971

HELIOCENTRIC CONIC DISTANCE 587,902 EARTH TO MAR5

RL /48.97 LAL .00 LOL 178.73 VL 32.282 GAL -5.42 AZL 87.02 HCA 198.98 DMA [78.93 ECC .[9168 INC 2.9848 Vl 29.921

RP 211.33 LAP -.97 LOP 17,69 VP 22.680 GAP 3.69 AZP 92.82 TAL 325.08 TAP [64.07 RCA [44.65 APO 213.26 V2 25.9S?

GP -27.41 2AL 142.20 ZAP 89.1! [T3 178.40 ZAE t28.47 ETE 2DI.SS ZAC 75.21 ETC 270,26 LVI 17.90RC [25.943 CA. 22.01

PLANETOC£NTR|C CONIC

CS [9.896 VHL 4.481

LMCH AZNTH LNCH TIME

SO,GO 16 2? 3

60.00 [6 57 40

?0°00 l? 39 32

60,00 [e 36 57

90,D0 I9 56 2I

[00,00 21 21 49

liD.00 22 30 I9

_.A 8.31 RAL 322.03 RAD 6642.8 V£L 11.828 PTH 6.85 VHP 3.??0 DPA -31.13 RAP 292.6[ ECC 1.5275

L-I TIME IN[ LAT IN[ LONG IN[ RT ADC IN[ AZNTH IN[ TIN[ PO CDT TIN INJ 2 LAT IN[ E LONG

3298.61 -41.74 110.90 188.99 115.29 [7 22 2 2298.6 -27.95 86.32

3217,53 -38.23 109.45 19[.88 109.01 17 51 17 221T,1 -28.[3 81.51

3062.97 -31,38 98.13 I93.62 [04.24 [8 31 23 2003.0 "22.53 ?3.06

2907.92 -27.80 85.00 [94.52 101.11 19 27 25 190T.9 "20.61 39.95

2658.53 -26.39 66.91 I04.80 99.99 20 40 39 I650.2 "I9.89 4[.89

2382,39 -27,80 46,36 194,52 101,11 22 I 31 1382,4 -20,6[ 21,32

2139.79 -31.38 27,08 ]03.62 |04,24 23 I4 38 1139.8 -22.33 1.98

OlEFERENTIAL CCRRECTION8

70[ 1.0238 TRA 1.6488 TC3"1.6024 BAD +3910

ROE 1.2012 RRA 2.3436 RC3-1.|4?S FAU .14500

FOE 5,|186 FRA|2+ODI4 FC3-S.3439 DIP 770?

DOE 1,5781 ARk 2,8655 BE3 2,2216 FOP 2?36

HID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

SOT 3O3I.a 9GR 338[,4 $G3 1840,6 ST ?3,2 8R 89.$ 18 131.4

RRT .9519 RRF .9973 RTF .9544 CRT .9987 CR8 -.9969 ¢8T ".9868

SOD 4678,9 R23 ,|I27 RI3 .9910 LSA 174.? NSA lI,O SSA ,t

8G[ 492[,8 882 ?IS.? THA 49.82 ELI 115.6 EL2 4.6 ALF S0.75

LAUMCH DATE MAR 20 [D?l FLIGHT TIME 242.00 ARRIVAL DATE NOV 17 tg?l

HELIOCENTRIC CONIC

RL 148.97 LAL .DD

RP 211.60 LAP -.94

RC 124.177 GL 20.09

PLANETOCENTRiC CONIC

C3 19.602 VHL 4.427

LNCH AZHTH LNCH TINE

$0.00 19 36 40

30.00 [? 9 |5

70,00 I? 53 40

A0.00 I5 94 49

90.0O 20 13 7

100.00 2I 37 40

110.00 22 53 6

DIFFERENTIAL CORRECTIONS

TOE 1.05?9+TRA 1.128| TC3-2,0342 iAU .$047

RDE I.[SDD RRA R°ZES4 RC3-I.ORD4 PAD ,14731

rOE 5,1505 ?RAl2°5S43 FC3-5.5053 DSP ??l[

60E 1,5547 IRA 2.550| 6C3 2.30?5 FSP 204S

DISTANCE 591,530 EARTH TO NARZ

LOL 178,73 VL 32,252 GAL -5,46 AZL 87,28 HCA 200,19 8MA 176,95 ECC ,19199 INC 2,7155 vl 29,91!

LOP 18,91VP 22,644 GAP 3,48 AZP 92,55 TAL 324,84 TAP 165,04 RCA 144,59 APO 213.30 VE 25.926

GP -26.05 ZAL [45°34 ZAP 87.26 ET$ 1??,51ZAE 125.29 ETE 199.35 ZAC 76.58 [TC 270,05 LV! 16.96

DLA 1,54 RAL 322,79 RAD 6642,7 VEL [|.BID PTH 6,84 VHP 3,719 DPA -49,9u RAP 291.32 ECC !,3226

L-I TINE IN[ LAT INJ LONG IN[ RT ASC IN[ AZNTN IN[ TIME PO CST TIN IN[ 2 LAT |NJ 2 LONG

5259.5? -40,56 107,90 188,24 1[7.30 I? 31 0 2259.6 -25.21 84.43

3I?E.DD -35.E0 103.15 191.30 Ill.D4 lO 2 8 2172.9 -25.48 78.93

3042,2I -30,47 94,46 193,19 106,23 |O 44 22 2042.2 "20.96 69,99

2550,71 -E?,OB 80,94 194,21 103,09 19 42 Ig t550,? "[9,11 56.37

2595,01 -25,81 62,60 194,5_ 101.97 20 56 25 1590,9 -18.40 30.10

2325,[8 -27,08 42,31 194,21 105,09 22 18 26 I525,2 -19.ll IT,T4

2089,03 -30.47 23,38 193.19 106,23 23 27 55 lOSg,O -20,96 358.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3284,9 SGR 3392,4 SO3 I585,2 ST 77,2 8R 85,6 85 132,3

RRT ,558Q RflF ,9887 RTF ,_J96 CRT ,9985 CRS "*UiSl ElY -,8898

SGB 4722,2 R23 ,[213 Rt5 ,9699 LSA ITS,I NSA IO,D $tA .5

IG[ 4170,? 382 895.I TNA 4S,DS ELI !|3.3 EL2 3.1ALF 47,95

hAUNCH DATE MAR 20 lt?! FLIGHT TIME 844.00 ARRIVAL DATE NOV 19 IOTI

HELIOCENTRIC CONIC

flL t45.97 LAL .DO

RP Eft,IT LAP _.gD

RC 120*431 6L 15,35

PLANETOCENTRIC CONIC

C3 19.400 VHL 4.405 DLA

LNCH AZNTN LNCH TIME L-I TINE IN[ LAT

50,00 18 45 25 3225,28 -39,46

SO,DO 17 19 44 3133.95 -34.21

TO,00 [5 6 6 Egg?,SD -29,$8

80,00 [9 9 $ 28Q0,45 -26,25

90°00 EO 20 g 2545,20 -25,02

IO0,OD 21 5[ $5 2274.62 -26.25

5[0,00 25 5 33 2044.30 -29.$8

DIFFERENTIAL CCRRECTION8

TD[ [,0955 TRA 2.0088 TCS-2,[56R BAU ,6221

RDE [,0700 RRA 2.5040 RC3-1.0480 FAU .15055

FD[ 5,1235 FRA12.S921 FC3-6.7144 ASP 7834

BDE [.5369 BRA 2.6094 BC3 E.3977 FOP 2881

DISTANCE 595,730 EARTH TO HARD

LQL l?eo?3 VL 32,252 GAL -5,S0 AZL 8?,52 NCA 201,40 SNA 176,95 [CC ,19256 INC 2,4759 Vl 25.911

LOP E0.12 VP 22,809 GAP 3,28 AZP 92,31 TAL 324,20 TAP 168,00 RCA |44,52 APO 213,57 V2 ES,896

6P -24,?9 ZAL 144,28 ZAP 05,99 ET$ !76,?0 ZAE 124,0[ ETE 197,35 ZAE 7?,86 2TC 26g,BS LV| 16,11

4,94 RAL 323,50 RAD 9642,8 VEL 11,808 PTH 6,83 VHP 3,680 DPA -40,76 RAP 289.93 ECC 1,3294

IN[ LONG IN[ RT ASC IN[ AZNTH IN[ TIME PO CST TIN IN[ 2 LAT IN[ 2 LONG

[05,36 [8?,?S llg.10 [? 39 10 2225,_ -24,86 82.64

100,32 190.g3 112.75 18 11 50 2134,0 "2_.99 ?8.?2

91,29 1g2,g6 107.91 18 56 4 [9g7,6 -19.53 6T.28

??.44 [94,06 104.76 19 55 43 1800.4 -1/.72 53.28

59.02 [94,40 I05.94 21 10 34 1545.2 -17.83 34.84

38,80 1g4,06 104,76 22 2g 49 1274,9 -[?.?2 [4,65

20,21 1g2,g6 107.91 23 39 3? [044.4 "[g*53 352._0

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT[ON ACCURACY

8ST 3538.0 8GR 321g.8 $83 1655,S ST 81.4 8R 8[.3 SS 131.8

RRT ,g619 RRF ,9961RTF ,965! CRT .9995 CRS -.gg44 CDT -._911

8GB 4?83.? R23 .1256 R13 .9089 LSA 174.7 NDA 10.5 SSA [.0

881 4?38.3 SG2 657.6 THA 42,20 ELI 113.1 EL2 1.g ALF 44.rP
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR |8 1971

HELIOCENTRIC CCNIC

RL 148.87 LAJ. .00

RP E12,14 LAP -,8?

RC Ill.?De GL II.?t

PLAMETOCENTRIC CONIC

C3 19,294 VHL 4,392

LNCH AZNTH LNCH TINE

SD.DO 18 53 28

60.00 l? 28 18

70.00 18 17 25

80.OO 19 21 56

90.00 20 41 44

100o00 22 4 48

110.00 23 16 $I

FLIANT TI_ 246.00 ARRIVAL DATE NOV ZI llTI

DISTANCE 599.9t6 EARTH TO MARS

L_ 170.73 VL )t,85Z 8AL "S.5S AZL 87,74 HCA 202,10 9NA 1?$,|S [¢C .19|80 INC |,|ll! Vl |8.911

LOP 21.38 VP El,S?3 GAP $.07 AZP 98.09 TAL 3Z4.$4 TAP I$6,94 RCA 144.45 APO Zl3,4S V2 |5.884

GP -|3.6| ZAL 14|.13 ZAP 83.52 [78 ITS.96 ZA( 122.64 [T[ 19S,53 ZAC 79.04 ETC 269.65 LVl 15.33

OLA 3. SO RAL 324.18' RAD 6648. $ VEL 11. 803 PTH 6.83 VHP 3.651 DPA "47.e9 RAP 288.63 ECC S,3171

L-! TIME |NJ LAT INJ LONG INJ RT A$C IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

3195.05 -$8.A3 105,19 IS?.48 120.55 17 46 AI 2195.0 -25.27 91.10

308g.62 -33.28 97,88 190.75 114.18 18 20 58 2099.6 -20.65 74.81

2958.13 -28.72 88.54 192.28 109.33 t9 6 43 1g58.1 -18.23 64.97

2?56.05 -25.45 74.38 194.05 108.17 20 ? 92 1756.1 -16o45 SO.GO

2498.57 -24.23 55.83 194.43 105.05 21 23 22 1498.6 "15.78 31.99

2230.52 -25.45 35.75 194,05 106.17 22 4! 59 1230,5 -16.45 11.97

2004.94 -28.72 17.48 192,88 109,33 23 50 16 I004.g -19.23 353.89

DIFFERENTIAL CORRECT|ON8

T DE 1,1843 TRA 2.1881 T¢3-2.2783 I_i_U .9410

ROE 1.0278 RRA 1.9941 RC3 -.9973 FAU .15203

FOE 5.1055 FRAI2.?91? FC3-8.8218 DSP 7991

8DE 1.530? ERA 2.9604 DC3 2.485_ FSP 2926

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3T90,1 8GR 8038,7 883 1838.T 87 88.6 8_ 77.$ $S 131,9

RRT ,9650 RRF .9933 RTF ,g888 CRT .9998 CRS -.9931 CSY -.9927

SGB 4870.4 R23 .1287 R13 ,9875 LSA 174.7 NSA 10,3 88A 1.0

881 4829.5 SG2 629,4 THA 38.69 ILl 115.5 EL2 1.1 ALF 42.21

LAUNCH DATE MAR 20 1971 FLIGHT TINS 248.00 ARRIVAL DATE NOV 23 1971

H[LZOC[NTRtC CONIC

RL 148,97 LAL ,00

RP 212.43 LAP ",88

RC 130.999 CA. 18,31

PLANE?OCENTRZC CONIC

C8 19.25D VHL 4.38?

LNCH AZMTN LNCH TIME

80.00 17 O 49

80.00 IT 38 5

70.00 18 27 45

80.00 |9 33 42

90.00 20 54 G

100.00 22 16 33

110.00 23 27 11

DI8TANC[ 804,093

LOL t78,?$ Vt. 32.285 GAL "S.SD AZL 87,g3 HCA 203.80 8MA

LOP 22,52 VP 22,838 GAP 2.87 AZP 91,88 TAL 324.06 TAP

GF -22.53 ZAL 145,89 ZAP 81.66 ST8 175.33 ZAE 121.22 ET[

EARTH TO MAR8

1T8.gT ECC .19330 |NC E.D_T6 Vt 29.911

167.87 RCA 144.37 APO 213,58 V2 25.832

183.88 ZAC 80.14 ETC |69,4? LV| 14.8t

DLA 2,18 RAL 324.82 RAD 8042,5 VEL 11.801 PTH 6.82 VHP 3.831 DPA -46.68 RAP 287.43 ECC |.3168

L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH ]NJ TIME I_ CST TIN INJ 2 LAT INJ 2 LONG

3186,38 -37.50 101.33 187.34 121.76 17 53 38 2160.4 -22.04 79,77

3069,24 -32.41 95.78 190.72 115.39 18 29 14 2069.2 -19.44 78.15

2928.18 -27.91 88.15 192.98 110.54 19 16 28 1923,2 -1T.05 82.95

2716,67 "24.67 71.72 194.17 107.37 20 18 58 1716.7 -15.29 48,29

2497.19 -23,47 53.04 t94.56 108.25 21 35 3 1457.2 -14.62 29.90

2191,15 -24,87 33.08 194.17 107.37 22 53 5 1191.1 -19.29 g.82

1970.00 -27.91 15,06 I92.93 110.54 24 D 1 970.0 -17.05 351,8S

DIFFERENTIAL CCRRECTION8

7DE 1.t774 TRA 2.3693 TC3-2.3864 DAU .6608

ROE .9861 RRA 1.8910 RC3 *.9426 FAU .13239

FOE 8.0936 FRAt2.9474 FC3-G.S936 28P 8132

BDE 1.5358 BRA 3.0314 BC3 2,5658 FSP 2988

LAUNCH DATE MAR 20 1971

H[LIOC[NTR|C CONIC

RL |4a.97 LAL .0O

RP 212.72 LAP -.80

RC 133.312 GL " 13.98

PLANETOCENTRIC CONIC

C3 19,263 VHL 4.389

LNCH AZMTH LMCH TIME

50.00 17 7 39

60.00 17 48 !1

70.D0 18 37 15

80.00 19 44 28

90.DO 21 5 28

100.00 22 27 20

110.00 23 38 41

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 4041.8 8DR 2906.8 $83 1654.5 8T 89.9 DR 74.3 83 131.3

RRT .9672 RRF .9944 RTF .9717 CRT .9998 CR3 -.9918 CST -.9940

$GB 4978.5 823 ._299 813 .9867 LSA 175.3 HSA 10.3 88A 1.1

881 4941.8 SG2 603.6 THA 35.43 ELI 116.6 EL2 1.6 ALF 39.58

PLIGHT Tit( 250,00 ARRIVAL DATE NOV 23 1911

DISTANCE G08.|68 EARTH TO HARD

LOL 178.73 VL 32,E$8 GAL -5,8S AZL 88.11 HCA 205.00 8NA 170.99 ECC .19386 INC t.8924 Vl 29.91t

LOP 28,72 VP 28.802 GAP 2,87 AZP 91,?2 TAL 3Z3.78 TAP 188,78 RCA 144.29 APO 213.89 V2 28. 799

GP -21.91 ZAL 146,58 ZAP ?9.81 [T8 174.?4 ZA[ 119.74 IT[ 192,39 ZAC 81.16 ETC 289.30 LV! 13,95

DLA .99 RAL 325.43 RAO Q(a12.5 VEL !1.802 PTH 8.82 VHP 3.615 DPA -43,74 RAP 28S,32 [CC 1.31?D

L-| TIME INJ LAT |NJ LONG INJ RT ASC IHJ AZNTH IHJ TIME PO CST TIH |NJ 2 LAT INJ 2 LONG

3144,83 -35,64 $9.73 187.36 122.78 |8 0 4 2144.8 -20.93 78.82

3042.33 -31,81 93,99 190.81 116.42 18 36 S3 2042.3 -18.35 ?1.70

2892.14 "27.15 84.05 193.08 111.57 19 25 2? 1892.1 "lS,g8 81.17

2681.63 -23.94 88.3? 194.38 108.40 20 29 10 1581.8 -14,23 4_.19

2420.3i -22o75 50,58 194,20 107.27 21 45 47 1420.4 -13,57 27,31

2156.11 -23,84 50.74 194.38 102.40 23 5 16 1t56.1 -14,23 7.IS

1938.96 -27,15 IE.97 193.05 111.57 24 9 0 939,0 -15.98 350,09

DIFFERENTIAL CCRRECT1ONS

TDE 1,2217 TRA 2.5495 TC3-2.4OIE |AU .8812

ROE .84V0 RRA 1.?$28 RC$ -.8888 FAU ,19284

FOG 5.0?03 FRAI3.0512 FC3-8,8485 RiP 833?

EVE t.5470 8RA 3.1187 8C3 2.8453 FSP 2989

MID-COUrSE EXECUTION ACCURACY _8IT DETERNINATION ACCURACY

SGT 4280,2 8GR 2781.2 583 ISS2.i 3T 94,! $R 71.2 iS 130.7

RRT .9587 RRF .iV34 RTF ,_,41 CRT .9989 CR8 %9899 C$T',VSSt

8GB 5|Ol.g R23 ,1292 RI3 .gist LSA 175.8 NSA 10.3 _:_ 1.1

8G! 5088.8 SG2 550.0 THA 32,42 2L1 118.0 EL2 2.7 AL, 37.10

LAUHCH DATE MAR 20 1971 FLIGHT TIME 252.00 ARRIVAL OAT[ NOV 87 1g71

HELIO¢ENTqIC CONIC O|$TANC[ 812.44_ EARTH TO NARS

RL 148.87 LAL .OO LOL |78.T$ VL 8|,257 GAL "S.?l AZL 58.27 HCA 20$.20 5MA ITS.O| [CO .19446 |NC 1.7325 Vl 29.81I

RP 813.01 LAP ",78 LOP 24,88 VP 2|,48? GAP 2,45 AZP 91,5| TAL 325,40 TAP |t2,89 RCA 144,2| APO 213,84 V| 25,?88

Re 133.643 GL I2.?S GP -20.33 ZAL |47,20 ZAP 711.00 ET8 174,22 ZA[ 118,23 [T[ |gl,04 ZAC 82.1_ [TC 289,1A LVI 13.33

PLANET_ENTRIC CONIC

C3 19,325 VML 4,388 OLA *,08 RAL 828,04 RAD 8M2,5 VEL 11,_04 PTH 8,83 VHP _,812 OFA -44.65 RAP 285.29 ECC t.9181

LNCN AZNTH LNCH TIME L'| TZNE INJ LAT INJ LON; INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

30,00 17 13 Sg 3124,00 -35,86 98,38 |8?,48 123,65 18 8 5 2124,0 -19,95 7?,62

80.D0 17 $3 40 3018.48 -30,88 92.)5 190,89 117.30 18 43 58 2018,5 -17.38 70.43

?0,00 18 48 1 2884.52 -28.44 82,2t 193.33 112.45 19 33 45 1264,5 -15.02 59.91

80.00 19 $4 24 2850.30 -23,25 8?.30 1g4.6? 109.28 28 38 34 1850.4 -13,27 44.36

90.00 21 19 $2 238?,48 -22,0? 48.41 195,10 108.tS 21 $5 40 1387.5 -12.62 28.37

100.00 22 3? 16 2124.88 "23,29 29.87 194,87 109,28 23 |2 41 1124,9 -13.27 S.73

110.00 23 45 27 1911,34 -28,44 11,13 lg3o33 112,45 24 17 18 911.3 -IS.02 540.55

D|FFERENTIAL CCRRECTIONS NID-EOURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE 1,2683 TRA 2,?298 TC3-2.$884 BAU ,7029 $GT 4535.4 SGR 2822,7 883 1664,1 8T 98.4 DR 68.4 S$ 130.1

RDE .9188 RRA 1,8999 RC3 -,83?3 FAU ,15189 RRT .g696 RRF *9921RTF ,g?81 CRT .9977 CR$ -.g880 CST -.9959

FOE S.0428 FRA13,1124 FC3-8.7954 BSP 8575 $GB $239,1 R23 .1269 R13 ,9857 L3A 176.8 NSA 10.4 $$A 1.2

DOE 1.5649 BRA 3,2158 BC5 2,7205 FSP 3002 $G! 9209.2 $82 558.8 THA 29,85 ELI 119.8 EL2 3.8 ALF 34.?8
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) "

LAUHCH 8ATE MAR |0 IITI

NELIOCEH?RIC CONIC

RL t46,97 LAL .DR

RP 819,51 LAP -,13

RC 137.991GL |1,S3

PLAN[TOCENTRIC CONIC

C3 19,432 VNL 4,408

LNCN AZHTH LNCN TI_E

58.00 17 lg 54

$8.00 18 0 38

?O.OO 18 54 8

80.0D 20 3 35

90.00 21 25 31

100.00 22 46 2?

110,00 23 53 35

FLIGHT TIN_ 854.88 ARRIVAL DATE NOV 29 !171

8ISTANCE S16.913 EARTH TO HARS

LOt. t78,?3 VL 5t.t50 GAL -S,T? AZL 83,41 HCA 88?,$8 8HA lYO,O6 (CC ,19S13 IN¢ 1,566D V! R9.911

LOP 28,11 VP 2E,431 GAP 2.2? AZP 91,41 ?AL 323,19 TAP 1?0,58 RCA 144.12 APO 214,01 V2 25,?3|

GP -19,63 ZAL 14?,?O ZAP ?6.21ET$ 1?3,75 ZA[ 116,71 [T[ 189.83 ZAC 83.02 ET¢ 266.98 LYI 12,?S

8LA -1,08 HAL 326,82 RA03642,8 VEL 11.809 PTH 8,83 VHP 3.012 SPA o44,01 RAP 284,35 [CC 1.3106

L-! TZNE INJ LAY INJ LONG |NJ RT A9¢ ZNJ AZNTH |NJ T|H_ PO CST T_N INJ 2 LAY INJ 2 LONG

3105.60 -35,18 27.15 137.61 124,39 18 tl 40 8195.6 -19.07 ?S.73

299?,2? "30,21 go.g$ 291.25 118.06 18 50 35 1997.3 -16.51 GS.$Z

2839.81 -25.78 80,60 193.65 t13.20 19 41 28 1839.9 -14.35 56.24

2822,47 -22.6t Q5,48 195,03 110,03 20 47 18 1622.5 -12.41 42.74

2358,08 -21.43 46,49 195.48 108,91 22 4 49 1358.1 -11.75 23.65

2096.94 022,61 26,85 195.03 110.03 23 21 24 togG,g -12,41 4,11

1888.73 021,7R 9,51 193,65 113.2D 24 25 l 888,? -14.J5 347.15

DIFFERENTIAL CCRRECTIONR

TOE 1.3159 TRA 2.9009 ?C3"2,6805 BAU .7250

ROE °8882 RRA 1.6112 RC3 -.?8?2 FAU ,13071

FOE 5.0069 FRAI3.1304 FC3-6,7144 8SP 8826

BOE 1.5876 ERA 3.3254 8C3 2.?937 FSP 3000

LAUNCN DATE NAIl 20197|

H£LIOCEN?RZC CONIC

RL 148.97 LAL .OO

RP 213.Sl LAP -,69

RC 140.356 GL 10.59

PLANETOCENTRIC CONZC

C3 19.577 VHL 4.423

LNCN AZNTN LNCH TIN[

50,OQ 17 25 26

60.00 16 ? 7

?O.O0 |R I 42

90,00 20 12 ?

90,00 21 34 28

100.00 22 54 59

110.00 0 5 4

HID-COURSE [XECUT|CN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4776.0 SGR 2490.3 3G3 1659,t ST 102.? SR 65.? SS 129.3

RRT .9699 RRF ,g9D? RTP ,9T?? CRT .ggGD CRS -,9859 CST -.9966

SG_ 5386,3 R23 ,1234 R13 ,9834 LSA 177.4 HSA 10.6 SSA 1.2

301 5359.1 3G2 540,7 THA 27.13 ELI 121.8 EL2 4.9 ALP 32.58

PLIGHT TIHE 256,00 ARR/VAL DATE DEC 1 1971

DISTANCE 620.?82 EARTH TO NARS

LOL 178,73 VL 32,262 GAL -5,84 AZL 88.55 HCA 200.58 SHA 179,11 ECC .19588 lNC 1,4512 Vl 29.611

LOP 27.30 VP 22.396 GAP 2,0? AZP 9/.27 TAL 322.88 TAP 171.46 RCA 144.02 APO 214.19 V2 25.69?

GP -18,32 ZAL 148.32 ZAP 74.46 ET$ 173.33 ZAE 115.17 ETE 188.73 ZAC 33.86 ETC 266.84 LVI 12.21

DLA -1,99 RAL 327.18 RAD 6642.6 V_L 11.815 PTH 6.84 VHP 3.610 DPA -43.22 RAP 283.48 ECr 1.5222

L-I TIN[ INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIM( PO CST TIH IHJ £ LAT INJ 2 LONG

3089.36 -34.53 96.11 187.96 125.03 18 16 56 2089.4 -18,30 75,98

2978.48 "29.60 89,74 191.58 113.70 18 56 48 1973.5 -15,73 63,34

2817.99 -25.20 79,17 194.03 113,86 |9 43 40 1318,0 -13.37 57.02

2597.52 -22,02 83.66 195.44 110.69 20 55 24 1597.5 -11,62 41.31

2331,77 -20.84 44,79 195,9! 109.56 22 13 20 1331.8 -_0.96 22.11

20?1.99 -22.02 25.23 195.44 110,69 23 29 31 1072.0 -tt,62 2.66

1864.81 -25.20 8,09 t94.03 113,80 O 36 g 864.8 "_,37 343.94

DIFFERENTIAL CORRECTION_S

TOE 1.3655 TRA 3.0881 TC3-2,7846 8AU .7488

ROE .8635 RRA 1.3277 RC3 -,7373 FAU .14901

PD[ 4.9?02 PRA13.118| PC3-6.5894 B3P 9107

BOE 1.6156 8RA 3,4433 6C$ 2.8612 F3P 2996

LAUNCH DATE MAR 20 1971

HELIOCENTRIC C(_IC

HIO-COURSE EXECUTION ACCURACY ORBIT OE1ERMIHATION ACCURACY

3GT _012,3 3GR 2363.2 $03 1649.2 ST 106.9 3R 63.3 33 128.4

RRT ,9693 RRF .g889 RTP .9790 CRT ,9940 CR3 -.9833 CST -.3972

SG8 5542.3 R23 ,llg2 R15 .9852 LSA 178.3 MSA 10.8 SSA 1.2

$GI 5317,2 302 326.3 THA 24.83 ELI 124.1 EL2 6.0 ALF 30.56

FLIGHT TIME 258.00 ARRIVAL OATE DEC 3 1971

DISTANCE 624.948 EARTH TO MARS

RL 148.97 LAL ,00

NP 213.92 LAP -.66

RC 142.739 GL 9.62

PLAN[T_[NTRIC CONIC

C3 I9.757 VHL 4,445

LNCH AZMTH LNCH TIN[

50,00 17 30 36

60.00 18 13 11

?O.O0 19 6 43

60.00 20 20 3

90.00 21 42 46

100.00 23 2 35

110.00 0 12 7

OIFF(RENTIAL C(3_RECT[ONS

TOE 1.4161 TRA 3.2863 TC3-2.8434 2AU ,7728

ROE .$416 RRA 1,4461 RC3 -°EGO| FAU ,14T08

POE 4,9283 FRA|3,O?23 PC3_3,4451 |5P 3395

3DE 1.6473 ERA 3°5729 9¢3 2.9256 FSP 2976

LOt. 178.73 VL 52,265 GAL "5.90 AZL 88,6T HCA 20g.?6 3MA 179,13 ECC .19666 INC 1.3265 Vl 29.911

LOP 28,43 VP 22.361 GAP 1.67 AZP 91.15 TAL 322.56 TAP 17R.32 RCA 143.92 APO 214.38 V2 23,662

GP -16,03 ZAL 146.82 ZAP 72,74 [TS 172.96 ZAE 113.64 ET[ 187,74 ZkC 84.65 [TC 268.71 LVI 11.70

DLA -2,8| RAL 327.73 HAD 6642,? VEL |1.022 PTH 6.84 VHR 3,623 DFA -42.47 RAP 292.68 ECC 1,3251

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

30?5.05 -33.97 R5.21 188,30 125.5? 13 21 53 20T5.1 -17,61 ?5.32

2961.84 -29°05 88.6? 191.96 119o26 19 2 33 1961.8 -13.04 67.40

2798.47 -24°63 77.92 194.46 114,42 19 55 23 1798.5 -12.67 55.94

2575.21 -21.48 62.43 1g5.91 111.25 21 2 58 1575.2 -10.91 40.03

2308.21 • -20.29 43.28 196.39 110,13 22 21 16 1308.2 -19.25 20.75

2049,33 -21,46 23.00 195.91 111,25 23 3? 5 lo4g.7 -10.91 1,40

1845.29 -24.66 6,85 194.46 114,42 O 42 52 845.3 -12.67 344.86

HID-COURSE EXECUTION ACCuRAc? OROrT OETERNINAY|ON ACCURACY

$GT 5243.2 5GR 2_43.4 303 1634,4 ST 111,| 3R 61,| 35 12?.3

flRT ,9667 RRW .9668 RTF ,_OD CRT .9915 CR| -,9_9 CST -,9677

808 5704.2 R23 .1142 ill3 .goso LSA 179,3 MSA 11.1 5|A 1,3

SGt 5630.8 $02 514.? TRA 22,74 ELI 126.G EL2 7.0 ALF 28.69

LAUNCH DATE NAR tO tgTt FLIGHT TIME 2SO.DO ARRIVAL DATE DEC 3 tgTI

NELIOCEHTRI¢ CONIC

RL 148,07 LAL ,00 LOL 1?5.73 VL 32.269 GAL

Re 214,24 LAP -,62 LOP 29.61 VP 22,325 GAP

R¢ 145.138 GL S,?3 _P -17.29 ZAL 149.29 ZAP

PLANETOCENTRIC CONIC

C3 19,968 VNL 4.469

LNCN AZNTN LN_H ?1N(

30.0D 17 35 31

60.00 16 16 55

?0.00 16 15 20

60.00 20 2? R8

90.00 21 30 35

100.00 23 10 20

110,00 0 18 45

DIFFERENTIAL COqRECTION6

TOE 1.4672 TRA 3.4427 TC3-2.9176 BAU .7977

ROE .8219 RRA 1.S720 RC3 -.6462 FAU .14501

POE 4.8?76 FRA12.9947FCS-6.2973 61P 967?

aOE |.6817 ERA 3.7060 BC3 2,9383 PSP 2948

DI3TANCE 622.112 EARTH TO NAR$

*S.g7 AZL 58.79 HCA 210,94 5MA 179.21 [C¢ .1975D INC 1.2107 Vl 29.911

1.67 AZP 91,04 TAL 322,23 TAR 173,18 RCA 143.82 APO 214.61 V2 25,62?

?I.DG ITS 172,63 ZA£ 112,11ETE 183,85 ZAC 85,39 (TC 268.60 LVI 11,22

OLA -3,5? RAL 328.25 RAD 3642.5 V[L !t.831 PTH 6,85 VNP 3.643 DPA -41.76

L-i TIME |NJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIN[ PO C3T TIH

3062.49 -33,4? 94,42 138.69 126o03 12 26 33 2062.3

2947,12 -29.56 G?,74 192.30 119,74 19 8 0 1947.1

2781.11 -24.16 76.81 IR4og3 114,91 20 I 42 1781,1

2555.29 -20.98 31o16 lg6.41 111,74 21 10 3 1555.3

228?,!2 -lg,?g 41,93 lgR.gD 110.62 22 28 42 1287,1

2029.75 -20,98 22,52 193.41 111.74 23 44 10 1_9.?

1827.93 -24,13 5.73 194.g3 114,91 D 49 11 9_,g

HIO-COURSE EXECUTICAq ACCURACY

SGT 5468.0 SC_ 2133.2 SG3 1615.D

RRT *g674 RRP .9846 RTF .g809

$G8 5869.4 R23 ,1083 R13 .9850

301 584?.6 SG2 303.5 THA 20.84

RAP 281._8 (CC !.3166

INJ 2 LAT |NJ 2 LONG

-I?.OQ ?4,74

-14.43 66.72

-12.04 54.gg

-10.27 38.90

"9.61 19.54

-10.27 .27

-;2,04 343.91

ORBIT DETERMINATION ACCURACY

3T 115.2 3R 59.0 S8 126.1

CRT .9837 CRS -,9780 C3T -,9961

LSA 160.3 NSA ll.4 S3A 2.3

ELI 129.1 EL2 7.9 ALF 26,95
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAR |0 1|71

MELIOCEMTRIC COMIC

• RL I4i,9T hal .GO

• RP |14.5| LAP ",S9

RC 1A?.S55 _. ?.SO

PLAMETOCENTRI¢ CONIC

¢3 _._Ot VHL 4.4tS

LNCH AZMTM LNCN TIME

SO.DO l? 40 ?

GO.DO 18 84 14

YD.OO 19 21 31

DO.DO EO 34 E|

9D.OO 21 57 51

tOO.DO 23 1T 16

11D.OO 0 94 54

PLIGHT TIM( 2IE.OO ARRIVAL DATE DEC ? IIYI

DISTANCE 838.ETI EARTH TO MARl

LOt. t?8.Y_ VL It.ITS IAL -e.Q4 AZL 88.80 HE& EtE,tE 8NA 1?9.28 [CC .19939 INC |,tOil VI t9,9t1

LOP 80,85 VP It,IS0 GAP 5,40 AZP 80,93 TAL 32t.90 TAP |74.0E RCA 145.71 APO _14.84 V_ _5.591

_P -lS.St ZAL 148,T3 ZAP Im,43 ET9 ITE.38 ZAE 110.59 ETE 198,0S ZAC SS.O9 (TC Z68.49 IV| tO,T6

DLA -4.2T RAL $28.7T RAD 1642.9 VEL 11.841 PTH 6.86 VHP 3.662 DPA -41.Og RAP 281.34 ECC 1.$326

L-! TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LON6

3081,49 -33,D) 93,?S 189.12 126.43 18 30 58 2081o5 -I9.47 74,23

2934.15 -28.12 86.92 192.97 120.15 19 13 8 1934.2 -1_.88 D6.08

2?65.?0 -23,72 75,83 195.44 225.33 20 ? 3T 1785.? -11.48 54.15

2837,49 -ID,S5 IO,O3 196.95 112.|? 21 t9 42 I537.5 -9.?0 37.89

22WI.26 "19.34 40,74 197.45 111.05 22 35 39 1288.3 -9.08 18.45

2011.96 -20.53 21.40 196.95 I12.17 23 50 48 1012.0 -9.7D 859,28

1812.52 -23.72 4.?$ |95,44 115,33 O 55 6 812.5 -11.48 843.04

DIFFERENTIAL CORRECTIONS MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5208 TRA 3.8202 TC3-2.9834 OAU ,8223 8GT 5688.$ 3GR 2DI?.D SO3 IS92.S 8T 119.3 88 57.0 SS 124.9

ROE .8080 RRA t.3002 RC3 -.6035 FAU .t4248 RRT .9655 RRF .9819 RTP .9818 CRT .g855 CR8 -.9748 CGT 0.9984

FOE 4.82?6 FRAII.D983 FC3-6.1039 BSP 9984 SOB 8038.9 823 ,ID3D 813 .9850 LSA 181.5 NSA 11.? $$A 1.8

80[ 1,7209 8RA 8,8466 8C8 3.0438 PSP 2916 • SO1 _16o3 SO2 498.8 THA 19.12 EL1 131.9 EL2 8.? ALF 28.56

LAUNt_t'l DATE MAR 2O 1971

HELIOCENTRIC CONIC

RL 148.97LAL .DO

MP 214.88 LAP -.89

RC 149.988 _L ?.|3

PLANETOCENTR|C CONIC

C3 20.477 VNL 4.828

LNCH AZNTM LNCH T1k_

50.00 17 44 2D

60.00 18 29 16

TO,DO $9 27 20

80.00 20 40 55

90.00 22 4 40

IOD,OD 23 23 4T

110.00 O 30 42

FLI_T TIME IDA.G0 ARRIVAL DATE DEC 8 1971

DISTANCE 637.427

LOL IT8.?3 VL 32.2?T GAL -6.|_ AZL 89.00 HCA 213.30 8HA

LOP 32.03 VP 22.233 GAP 1._8 AZP 90.84 TAL 321.55 TAP

GP -15.93 ZAL 150.15 ZAP @?.84 ET8 1?2,07 ZAE 199.08 ETE

[ART_ TO NARD

179,38 ECC .19938 IN(: !.0027 Vl 28.911

174,84 RCA 143._0 Al_ ItS,DO V2 15.994

|85,32 ZAC 86.79 ETC 298.39 IV! 10.81

DLA -4.90 RAL 329.27 RAD 6643.0 VEL 11.853 PTH 8.87 VHP

L-! TIME |NJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME

3041.93 -32,64 03.17 189.59 128.76 18 35 10

2922.7T -27.73 86,21 193.37 120.51 19 17 59

2?52.06 -23.32 74.98 195.98 115.69 2O 13 J2

2521.66 -20,12 59.D3 _97.52 112.34 21 22 5?

2231,44 -18.92 39.68 198.03 111.42 22 42 J2

1996,13 "IO.12 20,40. 197.32 112,54 23 57 3

1790.88 -23,32 3.90 195.98 115.69 1 O 41

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 1.5758 TRA 3.79Z2 TC3-3.D431 |AU .8472 GOT 5903,5 8OR 1927.| 883 1397.3

RD£ .7908 RRA 1.2322 RC5 -.5627 FAU .1396D RRT .9630 RRP .9?88 RTP .982|

POE d.?798 FRA12.7829 PC3-5.9020 DSP 10302 8GB 821D.1RZ3 .0975 813 .9848

BDE I.Y830 BRA 3.9922 BC3 3.0946 PSP 2882 881 6190.4 882 495.0 THA 1?.57

LAUNCH DATE MAR 20 t9?1 PLIGHT TIME 286.00

HELIOCENTRIC CONIC DISTANCE 841.979

RL 149.9T LAL .GO LOL 179.T3 VL 32.292 SAL -6.20 AZL 89.09 HCA 214.4? 8HA

RP 215.21 LAP -.31 LOP 33.20 VP 22.219 GAP 1.08 AZP 9D.73 TAL 321.19 TAP

RC 182.438 GL D.41GP -13.30 ZAL 130.83 ZkP M.3D ETI 1T1.84 ZAE 107.61ET[

PLANETOCENYNIC CONIC

C3 20.771 VML 4.558 DLA -5,49 RAL 329,?? RAD D643,t VEL 11,885 PTH 6.88 VHP

LNCH AZMTH LNCM TIN[ L-! TIME INJ LAT

50.00 17 48 36 3033.87 -32.30

sO,DO 10 34 2 2912.83 -27.35

?O.O0 19 52 48 2740.04 -22.96

8O.OO EO 4? 2 2507.80 "19.?S

90.00 22 11 4 2238.46 -|8.55

100.00 23 29 54 1982.07 '18.75

liD.DO O 39 10 1788.89 "22.98

OIFFER(MTIAL C_RRECTION8

TD[ 1.8509 TRA 3.8752 TC3"3.D983 8AU .872D

ROE .TTTT RRA 1.1674 RC3 ".8|48 PAU ,t_66T

POE 4.7214 FDA18o8478 FC)'|.8984 |8P IOSlt

DOE 1,9D8_ IRA 4.1411 |C3 3.1428 18F _538

3.884 DPA -4D.45 RAP 280.?? ECC 1.337D

PO C8T TIN 1NJ 2 LAT INJ 2 LONG

2041.9 -16.D1' 73,8D

1922.8 -13.4D D5.49

1752.1 -10.98 33.40

1521.? -9.19 39.99

1251.4 -8.8! 17.49

996.1 -9.19 $58.38

798.9 -10.98 349.52

(_qDIT DETERMINATION ACCURACY

8T 123.3 88 55.3 83 125.7

CRT .9820 CR3 -.9715 CGT 0.9987

LDA 182.8 MSA 12.1 SSA 1.3

ELI 134.8 EL2 9.9 ALP 23.90

ARRIVAL DATE DEC 11 1D71

EARTH TO MARS

1T9.49 ECC .2DD52 INC .9085 Vl 29.611

173,66 RCA 143.48 APO 215.58 V2 25.518

184.67 ZAC 87.3T EYC 298,31LVl 9.69

3.?D9 DPA -39.89 RAP 280.2? ECC 1.3418

INJ LONG INJ RT ADC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT iNJ 2 LONQ

82.67 890.09 127.D5 18 38 9 2033.? -t5.61 73.42

85,80 193.91 110.81 19 22 34 1911.8 "12.98 84.98

74,23 198,55 116,01 20 18 28 1740.0 -|0.54 52.?5

S8.1S t98.11 111.88 21 28 SO ISO?.8 "8.73 38.20

38,?4 198,84 Ill,Y4 22 48 21 1856.8 -8.04 18.64

19,32 |g8,I! 112.86 24 I 56 981.1 "8.73 387.57

3,14 196,55 t18,01 I 5 5? ?86.9 -10.54 541.$7

MID'COURSE EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

lOT IlJt. I 3GR 1832.8 383 1939.2 8T 117.1 88 53.? 88 I11.1

RRT .8800 RRY .STIR RTF ,_16 CRT .8761CRI *,9_78 ¢9T -.8988

SO8 t380.9 823 .0820 R13 ,8849 LIA 184.0 NSA 12.4 88A 1.3

881 |361,8 882 492.8 T½k 18,18 EL! 15T.? EL2 10.3 ALF 22.55

LAUNCH DATE MAR tO 187| _LIGHT TIME |88.00 ARRIVAL DAYE DEC I) ll?l

H[LIO¢tMTRI¢ CONIC O|8TANC[ 64S,?tT EARTH TO MAR8

RL 148,97 LAL .DO LOL !78,73. VL 32,|87 6AL "8,2| AZL 88.18 HCA 21§.63 |NA |78,80 [CC .20135 |NC .8203 V| 28.911

RP 915.84 LAP -,At LOP 34.3T VP 22,184 GAP ,8t AZP 90,8? TAL 320,83 TAP 178.47 RCA 143,36 APO 215,64 V2 29,450

Re 134.904 GL 5.74 GP "14,72 IAL 130,84 ZAP 84,80 ET8 I?t,83 ZAE IOl.|5 ETE 184,D8 ZAC 87.89 ETC 288,23 LVI 9,4?

PLANETOCINTRI¢ CONIC

¢3 11,D91 VML 4.$99 OLA "9,02 RAL 330.29 RAO (443.3VEL 11,878 PTH 6,88 VMP 3,?30 OPA -39,28 RAP 279.83 ECC t.3471

LNCH A2NTH LNCM TIME L-| TINE INJ LAT INJ LONG |NJ RT ASC ZNJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ R LONG

SO,DO t? 82 3D 3026.60 -32,D1 82.EA EgO.G2 127,28 18 42 ST EOEG,E -15.16 73.10

GO.DO 11 38 31 2904.21 -2?.08 88,07 184.47 121,O? 19 96 56 tgD4.2 -12,81 64,55

_).DO 19 3T 97 27_1.49 -22.84 73,S? _g?.14 116,28 20 23 29 1729.5 -ID.15 $2,18

80,00 2D 52 4? 2499,_8 -19,42 5?,38 lgD.T3 113.14 2| 34 13 t495,1 -8.32 35.50

tO.DO 22 17 S 2223.17 -18.21 37,gl 1g9.2_ 112,02 22 54 g 1223.2 -?,6_ 15.88

I00.00 23 39 39 1969,64 -19.4l 18,74 198.73 113.14 24 8 29 969.6 -8.32 356.87

110.D0 0 41 19 1776.31 -22,64 2,49 lg?.|4 116,28 I I0 55 ??6.5 -10.15 341.10

DIFFERENTIAL CCRRECTION8 NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6885 TRA 4,15DO TC3-3,1439 BAU .8g?? GOT $316,G SGR 1744.4 883 15Dg.3 8T 131.2 SR 52,2 89 120.8

RDE .7671RRA 1.1061RC3 -,4888 PAU .13338 RRT .gs64 RRP .9712 RTP ,9829 CRT .9740 CR8 -.964D CDT -.gggl

POE 4.669? FRA12.5008 FC8-5.4?51DDP 10933 989 5592.5 823 .D867 Rt3 ,9849 LGA 185.5 MDA 12.8 83A 1.3

ODE 1.8548 DRA 4.2g49 BC3 3.|836 PSP 2794 $81 6533.g SG2 492.5 THA 14.88 ELI 140.8 EL2 11,0 ALF 21.32
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 197/)

LAUNCH DATE NAR 80 tS?t FLIGHT TIME 2T0,O0 ARRIVAL DATE DEC II 1971

HELIOCENTRIC CON|¢

RL 248.9? LAL .OO

O|ETANC('648,889

LOt. 178.73 VL" 32,898 GAL "E.$6 AZL eD.28 HCA 211.80 8MA

EARTH TO MARS

179.58 ECC ,E0244 ZNC .7388 VI 29.911

RP R15,87 LAP ".44 LOP $5,53 VP 22o148 GAP .70 AZP 90,59 TAL 320,46 TAP 177,28 RCA 143,23 APO 2IS.R4 V2 R5,443

NC 157.385 GL 5.12 GP "14.16 ZAL 15|,31 ZAP 83,35 ET8 171,45 ZAE 104,72 ET[ 183,54 ZAC 88.51 EfC 268.17 LVI 8.08

PLANETOCENTRIC CONIC

C3 21,434 VHL 4.6300LA "1.52 RAL 380,?2 RAO 8643.5 VEL |1,893 PTH 6,90 VHP 3,789 DPA -35.74 RAP 2?9.45 [CC 1,$528

LNCH AEMTH LNCH TIME L-I TINE INJ LAT INJ LONG 1NJ RT ARC ZNJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50,00 17 56 13 3020,82 -31,76 9|,89 191.17 127,49 18 46 34 2020.6 -14,97 ?2.85

80,00 18 42 47 2898,80 -26.82 84.81 195.05 121.29 19 51 4 1896.8 -12.30 64,1?

?0.00 19 42 48 2780,30 -22.3? 73.00 19?,75 11e,51 20 28 9 1720.3 -9.91 51.69

80.00 20 58 13 8484,23 -19.13 56,70 199,3? 113.37 21 38 37 1484.2 -7.98 34,99

90,DO 22 22 46 8211,44 -17,91 37,18 199.90 112,86 22 59 3? 1211,4 -7.28 15,21

_00,00 25 41 5 1988.?0 -1ROE3 18.07 189.37 113,37 24 13 43 958,? -?.98 358o28

110.00 0 46 11 1767,12 -22.3? 1,02 197,75 116.51 I 15 38 ?67.1 -9.81 340.61

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIG_I ACcuRACY ORBIT OETERNXNATION ACCURACY

TOE 1,?456 TRA 4.3250 TC3-5,1912 8AU .9237 8GT 8513.1 8GR 1661.1 SG3 1477.5 8T 135.0 SR 50.8 SS 119.5

ROE .7576 RRA 1,0474 RE3 -.4556 FAU .13023 RRT .9521 RRF .9665 RTF .9852 CRT .9695 CRS -.9599 C$T -.9992

FOE 4.•099 FRA12.3375 FC3-5.2601 BSF 11235 8GB 8?21.6 R23 .0817 R13 ,9848 LSA 186.8 NSA 13.2 SSA 1.3

60E 1.9029 ERA 4.4500 BE3 3.2235 FSP 2741 581 •703.5 SG2 493.5 THA 13.72 ELI 143.7 ELI 11.7 ALF 2_.19

LAUNCH DATE NAN 20 1971 FLZGHT T|H( 272,00 ARRIVAL DATE DEC 17 1971

HELIOCENTRIC CONIC

RL 146.97 LAL .DO

RP 216.21 LAP -.41

RC 159.881GL 4.53

PLAN[TOCENTRI¢ CONIC

C3 21.801 VHL 4.•69

LNCH AZNTH

50.00

60.00

TO.DO

SO.DO

90.00

100.00

110.00

DIFFERENTJAL

'TOE 1.8049

RDE .7499

F0£ 4.9912

• 0( 1.9544

OZSTANC[ 654,008 EARTH TO MARS

L(_. 178.73 VL 32,298 GAL -8.45 AZL 89,34 HCA 217.96 8HA 179,67 ECC ,20357 INC .6583 Vl 29,gll

LOP 3•.•9 VP 22.113 GAP ,50 AZP 90.52 TAL 320.08 TAP 178,04 RCA 143.09 APO 216.25 V2 85.405

GP -13.64 ZAL 151.68 ZAP 61.94 ET8 171.30 ZAE 103.31ETE 183.05 ZAC 89.03 ETC 268.12 LV! 8.69

DLA -6.9? RAL 331,19 RAO 6645.6 VEL 11.908 PTH •.92 VflP 3.803 DPA -38,23 RAP 279.13 ECC t.3588

LNCH ?tHE L-Z ?_ JNJ LAT ZNJ LONG INJ RT AGE 1NJ AZNTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

1? 59 46 3015,65 -31.56 91.59 191,75 12?,66 18 50 1 2015.? -14.?3 72.61

I• 46 49 2890.51 -26.S9 84,23 195.68 121.47 19 35 0 1890.5 -12.03 •3.88

19 47 24 8712.36 -22.12 7'2.51 198.38 /18.7I 20 32 37 1712.4 -9.52 51.28

21 3 20 2474.67 -18.87 56,11 200.02 113.58 21 4_ 55 1474.7 -7.65 34.36

22 28 G 2201.14 -17.64 36,54 200.56 112.4? 23 4 48 1201.1 -•.94 14.63

23 46 12 1949.14 -18.87 17.47 200.02 113.58 24 18 41 949.1 -7.65 355.72

O SO 47 1759.18 -22.12 1.43 198.58 116.71 | 20 8 759.2 -9.52 340.18

ECRRECTION• NJD-COURS[ EXECUTICW ACCURACY CRBIT DETERMINATION ACCURACY

TRA 4.5009 TC3-3.2294 BAU ,9493 8GT 6705,2 $GR 1583.3 5G5 1444.5 8T 138.7 8R 49.5 $S 118.0

RRA .9918 RE3 ".4243 FAU .12885 RRT ,847! RRF .9812 RTF .9834 CRT .9648 CR8 ",9556 CST ".6993

FRAI2.IES9 rC3-5.0575 8SP 11551 SGB 8689.6 R23 ,O?•g R13 .9848 LSA 168.2 NSA 13.6 SSA 1.3

8RA 4.6088 8C3 3.2571 FSP 2889 881 687t.? 8G2 4g5.8 THA 12.67 EL1 146.8 EL2 12.3 ALF 19.15

LAUNCH DATE MAR 20 1971 FLIGHT TZME 2?4,00 ARRIVAL DATE DEC 19 1971

HELIOCENTR|C CONIC

RL 148.97 LAL .00

RP 21•.56 LAP -.37

RC 162.390 GL 3.98

PLANETOCENTRIC CONIC

C3 22.191VHL 4.711

LNCH AZHTH LNCH ?IN[

50.00 18 3 9

90.00 18 50 39

?O.O0 19 51 45

$0.00 21 8 10

90.00 22 33 9

lOO,00 23 51 2

!10.00 0 55 8

DIFFERENTIAL CORRECT|ORS

TDE 1.8848 TRA 4.G795 TC3-$.2936 |AU ,9753

ROE .7438 RRA .938t R¢3 ",39S0 FAU ,1|337

FOE 4,4918 FRA!I.588_ FC3-4,|131 |SP 11856

ROE 2.00?5 8RA 4,7899 6C3 3,2874 FIP 8633

DISTANCE 858.141 EARTH TO HARS

LO(. 178.73 VL 32,504 GAL -6,54 AZL 89,42 HCA 219,18 8HA 179.76 ECC .E04?S INC .5837 V1 29.911

LOP 37.85 VP 22.07? GAP ,31 AZP 90.45 TAL 319.70 TAP 178.81 RCA 142.96 APO 216.5T V2 25.366

GP -13.14 ZAL 158.03 ZAP 60,57 [T$ 171.18 ZA£ 101.22 ETE 182.62 ZAC 89.52 ETC 268.07 LVI 8.31

DLA -?.39 RAL 331,65 RAD 6643,8 VEL 11,924 PTH 8,95 VHP 3,838 DPA -37.?4

L-I TIME INJ LAT ]NJ LONG |NJ RT A$C INJ AZMTH INJ T1NE PO CST TIN

3011,81 "31.39 91.56 192.34 127.79 18 53 20 2011.6

2885.25 -28.41 83.91 1g6.28 121.62 19 30 44 1885.2

2705.58 -21,92 72,_0 *199.05 115.88 20 58 51 1705.6

2466.38 -19.54 55.60 200.68 !13.76 21 49 16 1466.4

2t92.17 -l?,4I 35,99 201.24 112.64 23 9 41 1192.2

1940,88 -18.54 16.96 200.68 113.76 24 23 23 940.9

1752.40 -21.92 1.02 199.03 ItS,S8 1 24 20 ?52.4

NID-COQRSE EXECUTION ACCURACY

3GT 6891.7 $GR SilO.6 SG3 1410,5

RRT ,2415 RRF .2552 RTF ._,$5

3GD ?056.5 R23 ,0726 R15 .gO4?

5Gt 7037.6 SG2 49R,$ THA I1,T2

RAP 278.87 ECC 1.3652

INJ 2 LAT INJ 2 LONG

-14,$3 72.43

-11.81 93.5_

-9.27 $0.90

-7.37 33.89

"6.66 14,t_

"?.37 355.26

-9.27 339.81

ORBIT 9ETERN[NATXON ACCURACY

ST 142.4 SR 48.4 IS 116,4

CRT ,9597 CR$ o,9510 CST -.999|

LSA |89.7 MSA 14,0 38A 1,5

ELI 149,9 EL2 12.9 ALF 18.20

LAUNCH DATE MAR 20 IR71 FLIGHT TIME 276.00 ARRIVAL DATE DEC 21 19?1

HELIOCENTRIC CONIC

RL 148.9Y LAL .00

RP 21•.•1 LAP °.38

RC 164.612 GL 3.4?

PLANETOCENTRIC CONIC

C3 22.•03 VHL 4.754

LNCH AZHTH LNCH TIME

50.00 Ie • 22

• 0.00 18 54 18

70.00 19 55 53

90,00 21 12 44

90.OO 82 37 55

100.00 23 55 36

110.00 O 59 15

DIFFERENTIAL CCRRECTION•

TOE 1.9265 TRA 4.8525 TC3-3.2927 6AU 1,0012

ROE .7383 RRA .•888 RC3 ".36?? FAU .1|980

FOE 4.4331 FRAl|.8015 FC3-4.588? 88P 12163

BOG 2.0631 8RA 4.g335 8C3 3.3132 FSP 2577

DIITANCE 662.268

LOL 178.73 VL 32,310 6AL -6.83 AZL 09.49 HCA 220,E7 8HA

LOP 38,00 Yp 22,042 GAP ,l! AZP 90,38 TAL 319.30 TAP

GP -12,67 ZAL 152,37 2AP 59,25 ET5 l?l,D4 ZAE 100.57 £T[

EARTH TO NAR$

1?8.86 ECC .20895 INC .5132 Vt 29.911

179.5? RCA 142,81 APO 216.91 V2 25.32?

t82.22 ZAC 89.99 ETC 288,04 LVI 7.94

DLA -?.77 RAL 332.|0 RAO 6644.0 VEL 11.941 PTH 6.94 VMP 3.876 OPA -57,28

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM

3008.43 -31.28 91.17 192,95 127.89 18 58 30 2008.4

8880,94 -26.25 83.85 196.91 121.75 19 42 1g 1880.9

2699,8? -21,74 71.75 1gg.69 !17.01 20 40 55 1699.9

245R.28 -18,44 55.16 20J.36 113.90 21 53 43 145g.3

2184.43 "17,21 35.5! 201,92 112.79 23 14 20 1184.4

1933.?5 -18.44 16,53 201.36 113,g0 24 2? 50 g33.8

1748,69 -21.74 .6? |gg. Rg 117.0! I 28 22 748.7

MID-COURSE EXECUTION ACCURACY

8GT ?073.3 8DR 1445.0 683 1376.0

RRT ,9347 RRF .9484 RTF ,g835

8GD 7219.0 R23 .068? R13 .g845

881 7201.5 882 503.7 THA 10.85

RAP 278.67 [CC 1.3720

|NJ 2 LAT INJ 2 LONG

-14.38 ?2.28

-11,62 63.38

-g.05 50.59

-?,14 33,50

-G.41 13.68

"7.14 354.88

-g.05 339.51

ORBIT DETERMINATION ACCURACY

87 146,1 8R 47.4 95 114.9

CRT .9545 CRS -.9464 C$T -.9998

LEA 191.3 NSA 14.4 SIA 1.3

ELI 153.0 EL2 13.S ALF 17.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ MAR 80 16?l FLIGHT TIN( 078,00 ARRIVAL OJT[ |It II ll?l

_[LIOC[_YRI¢ C_NIC

RL t46.17 LAL .OO

RP tl?.t6 LAP • -,_0

R¢ |67.446 fA. 8.88

PLAN[TC)C[NTRIC CONIC

C3 23.038 YHL 4.800

LNCN AZNTN LNCH TINE

50.00 18 8 _6

|0,GO 16 S? 46

?0,00 16 56 48

60.00 21 t? 3

90.00 22 42 26

!00.00 0 3 81

tSO.O0 1 ) 10 Z741,67

OIFF[RENT IAL ¢¢NR[CTION8

TOE 1.9889 TRA S.OE90

RO£ .7343 RRA .8408

FO[ 4.3?30 FRAIl.6109

60[ 2.1202 ERA S.0988

019TANC[ lll.)el [AR?N T0 NAml

L0L l?l,?9 _. 3l,)ll IAL "l.?| A|L 18.S5 HCA 2|1,42 I#A |?l,ll [C¢ ,|OYt! Ik_ ,4461 Yt 28,111

LOP 40.19 VP 2l,OOl GAP ",08 AZP 90.33 TAL 918.80 TAP 190,32 RCA 142.88 APO 2|?,_6 Yl 21.Rll

6P -12,29 ZAL 162,71 ZAP 57,99 [TI 1?0.63 ZA[ 89,24 IT[ 181,88 ZA¢ 90,43 [TC 268.82 LVi t.$?

DLA -8.|2 RAL 332.94 RAO 6844.2 VEL 11.959 PTH 6.96 VHP 3.919 OPA -36.84 RAP 2?8.S2

L-| TIN[ 1NJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIN( PO CST TIN INa 2 LAT

3006.05 -SI,|i 91,03 193.57 127.97 18 Sg 93 2006.0 -14.28

_877.52 -26,|9 83.44 19?.66 121.84 lg 45 44 1877,5 -1|.48

2695.15 "2|.58 ?|,48 209.36 ||?.19 20 44 43 1695,2 "9.88

2453.2? -88.28 84.79 202.05 114.03 21 57 S? 1453.3 -6.94

217?.84 -1?.0) 3|.It 202.62 112.92 23 18 43 1177.0 "6.20

1927,?$ -18,26 16.18 202.05 114.03 0 35 59 92?.? -6.94

-21.S9 .38 290.36 117.13 I 32 12 ?42.0 °8.88

MID-COURSE EX[CUTION ACCURACY

TC3-3.3177 BAU 1.0273 8GT ?249.3 SGR 1360.| SG3 1940.9

RC3 -.3425 VAU .11827 RRT .9279 RRF .g408 RTF .9835

FC3-4.3692 BRP 12462 808 ?379.5 823 .0650 R13 .9844

8C3 3.3353 FSP 2518 801 7361.9 SG2 |OR.? THA 10.06

[CC 1.3781

INJ 2 LONG

72,18

65.2!

50.34

36.16

|3,3i

$54,S$

338.24

C_B|T OET[RNINAT[ON ACCURACY

IT 148.6 82 48.4 88 116,4

CRY .9491CR8 -.9416 CSY -.9996

LSA 192.9 NSA 14.? 8SA 1.3

[LI 15_.0 [L2 |4.0 ALF 16.54

LAUNCH DAT£ MAR tO |671 F_IGHT TIE 280.00 _R_IVAL OAT[ DEC 25 t8?t

HELIOCENTRIC CONIC

RL 148.97 LAL .00

RP 217.61 LAP ".26

8C 169.992 r,,L , 2.53

PLANETOCENTNI¢ ¢_!C

C3 23.494 VHL 4.84?

LNCH AZNTH LNCH TIM[

SO.O0 19 t2 23

60.00 19 | 4

?0.00 20 3 30

80.00 21 21 9

90.00 22 46 41

t00.OO 0 ? S?

t10.00 I 6 93

Ollrlr[RENT IAL COqRECYl_46

TOE 2.0492 TRA S.2020 TC3-3,3446 6AU |.0584

202 .7303 RRA .7944 RC3 -.32|0 FAU .11396

FO[ 4.2996 FRAS|.4040 F¢3-4,1773 BSP 12712

80[ 2,1754 8RA 5.2623 BC3 3.3602 FSP 2444

012TANC[ 6?0,506 Ei_H TO MAR1

LCA. 178.73 VL 32.323 &AL °6.92 AZL 89.62 HCA 222,97 8HA 100,07 [CC .20858 IKC .3023 ¥1 22.611

LOP 41.30 VP 21,971 GAP -.28 AZP 90.28 TAL 318.50 TAP 16|.06 RCA |42.51 AFO 217.62 V2 2$.248

GP -11.61ZAt. 153.05 ZAP 56.74 [T8 !70.84 ZA[ 97.94 [T[ 181,53 ZAC 90.95 [?C 268.00 LVI ?.22

OLA -8.44 RAL 332.96 RAO 6644.4 VEL 11.978 PTH 6.90 VHP 3,968 DPA -36.42 RAP 278.41

L-| TIN[ INJ LAT |NJ LONG |NJ RT ASC INJ AZHTH INJ TINE PO CST TIM INJ 2 LAT

3004,40 "51.09 90.93 194.20 128.09 19 2 26 2004.4 -14.1e

28?4.92 -26.04 83.29 198.22 121.92 |g 48 59 1874.9 -11.36

2691.35 -21.47 ?|.23 201.05 117.22 20 48 22 1691,4 -8.74

2448,28 -16.14 54.48 202.?5 114.13 22 1 S? 1448.3 "6.76

2172.30 -16.88 34.77 203.33 113.03 23 22 54 1172,3 -6.03

1922.76 -18.14 15,85 202.?$ 114.13 0 40 0 922.8 -6.78

I738.17 -21.47 .15 201.05 11?.22 I 35 51 ?38.2 -6.74

MID-COURSE EXECUTION ACCURACY

$GT 7417.9 8GR 1320.3 $03 !104.5

flRT ,9191 RRF .9323 RTF .9836

$05 ?534,5 223 .0608 R13 ,9843

801 7516.9 862 513.5 THA 9.33

[C¢ 1.9866

INJ 2 LONG

72o|0

63.00

50.13

52.88

13,O0

SSA.2S

339.05

(_qBIY O[T[NNINATION ACCUQACY

ST 152.9 8R 4S.S 88 111.$

CRT .9434 CR$ ".9363 CIT -.9997

LSA 194,1 NSA tS.t $84 t.$

EL! 158.g EL2 14.S ALF 15.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH DATE MAR 21 1971 FLIGHT T|N_ 148.00 ARRIVAL CAT[ AUG iS 1871

HEL10(EHTNI¢ ¢0NI¢

RL 146.01LAL ,DO

RP 20•,1• LAP "1.$5

RC 81.332 GL -IS.$2

PLANETOCENTRI¢ ¢0N1¢

¢S 3R.334 VHL S.274

LNCH AZMTH LNCH TIME

SO,OO 19 32 2

SO.GO 20 51 30

70°00 22 36 31

SO.Q0 O 58 40

8•.2g 3 18 30

100.00 3 41 31

110.00 3 39 53

DtFPERENT|AL CCRR(CTIOP_

• 0E-1.0198 TRA-I,9933 TC3 -,0889 BAU .0983

ROE -.4893 RRA -.1437 RC3 .1842 FAU .04580

FOE .8693 FRA 2,6809 FC3-1.0074 BSP 3878

DOE 1.1311 BRA 1.9983 8C3 .186• F8P 399

DISTANCE 405.174

LOL t•i,?3 VL 33.?S4 GAL "?,80 AZL 82.83 HCA 140,84 8NA

LOP 320,S0 VP 23.284 GAP 17.86 AZP 87.T3 TAL 32T,30 TAP

_P S,l? ZAL 141,27 ZAP 1_..R9 ET3 158.85 ZAE 164,50 ETE

EARTH TO MAR8

206,93 [CC .30676 INC 2.8281 V! 29.803

108.14 REA 143.47 APO 270.43 V2 26,428

133,81 ZAC 10T.68 ETC 274.85 LVI -18.73

OLA -28.40 RAL 332.11RAO 6650,4 VEL 12,81g PTH ?,47 VHP 8.?21DPA -14.82 RAP 308.02 [CC 1.SA•8

L'! TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2711.67 "17,84 T$.82 /88.83 134.87 20 17 IS 1712.? ,$J Se. SS

2501,30 -11.08 $3,04 _05,08 129.00 21 33 il 1501,3 4.97 45,04

2192.43 -3.?? 43,45 210.53 123,8T 23 t3 4 1192.4 10.14 23.85

1759,84 4.08 15.46 213,38 118.61 I 2? $9 759,6 15,$1 354.26

1318.59 11,75 347,09 219,47 1|6.04 3 3? 29 318,6 21.48 324.R6

1234.11 4.06 336.83 215.38 ]19.8! 4 2 6 234.1 15.81 315,63

1239.24 -3,TT 332.37 210.53 223,97 4 0 33 239.2 t0.14 312,?•

HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2ET2,5 SGR 515,? 8G3 2T0.3 S? 56.0 6R 22. S 88 43.2

RRT .6031RRF ',6442 RTP -.8847 CRT ,8846 CRS .7637 CST ,9•56

8GB 2330.2 R23 -.1113 R13 -.8878 LSA ?2.9 H$A 13.8 SSA 1.1

661 22g4,7 SG2 405,4 THA 8.11 ELI 59.5 EL2 g.9 ALF 20.12

LAUNCH DATE MAR 21 19?1 FLIGHT TIM( IS0.00 ARRIVAL DATE AUG 18 19•1

HELI_[NTRIC CONIC

RL 149.01LAL .00

RP 20•.18 LAP -1.85

RC 86.868 GL -16.33

PLAN[TOCENTRIC CONIC

C3 3•.938 VHL 6.159

LNCH AZNTH LNCH TINS

30.00 19 3• 4

60.00 20 58 •

• O.DD 22 48 16

60.00 1 19 26

23.16 2 43 15

/00.00 4 2 18

110.00 3 49 38

OIFF2RENTIAL CCRRECTIONS

TDE-I.03D3 TRA-I,9763 TC3 -.0901 BAU ,1004

ROE -.4?8? RRA -.1732 RE3 .1783 FAU .04724

FDE .g092 FRA 2.7332 FC3-1,0780 BSP 4035

BDE 1.1331 6RA 1.8839 BC3 .1980 PiP 427

DISTANCE 408.427 EARTH TO MAR8

LOL 178.73 VL 33.669 GAL -7.38 AZL 93.01HCA 142.10 SMA 204.90 [CC .29R23 ZNC 3.0091 vl 29,803

LOP 321.66 VP 25,169 GAP 17.40 AZP 87.62 TAL 327,34 TAP 109,43 RCA 143.58 APO 266.21 v2 26.436

GP 6.51 ZAL 141.10 ZAP 162.01ET8 158.96 ZAE 164.84 £TE 130.71 ZAC 108.00 ETC 275.04 LVI -20.17

OLA -28.03 RAL 332.51 RAD 6649.9 VEL 12,583 PTH 7,43 VHP 8.476 DPA -14.41 RAP 308.28 ECC 1.$244

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIH INJ 2 LAT INJ 2 LONG

2688.88 -16.70 74.72 198.88 135.23 20 21 53 1688.9 1.53 88.65

2473.27 -9,89 61.65 203.24 129.27 21 39 20 1473.3 6,20 43.69

2165.20 -2,36 41,50 210,87 124,08 23 22 11 1155.2 11.50 21.83

1687.66 6.47 11.48 2]6.30 119.21 1 47 34 6R7.7 17.88 349,92

1418.62 12.27 354.70 219.41 !16.51 3 6 53 4.8.6 22.15 331,85

/162.13 6,4T 332.84 2/6,30 11g.21 4 21 40 162,1 17.88 3/1,29

1202.02 -2.36 330.42 210.87 124.08 4 g 40 202.0 11.50 310.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2313.3 SGR 528.6 $03 287.5 ST 57.4 SR 22.4 SS 44.7

RRT .6482 RRP ".6853 RTP -,8888 CRT .8966 CRS .?767 CST .8747

SGB 2372,9 R23 -_1240 RI3 -.8904 L_A 74.9 MSA 13.7 3SA 1.1

361 2339.1 SO2 399.0 THA 8.65 ELI 60,9 EL2 9.4 ALF 19.61

LAUHCN DATE MAR 21 1871 FLIGHT TI_ lS2.0O ARRIVAL DATE AUG 20 liTl

HELIOCENTRIC CONIC

RL 149.01 LAL .00

RP 207.09 LAP -1.85

RC 86.056 6L -17,28

PLANETOCENTRIC CONIC

C3 36.625 VHL 6.052

LNC_ AZHTH LNCH TINS

30.00 19 42 25

60.00 21 5 15

TO.O0 22 57 S

80.00 ! 83 40

SO.SS 2 24 23

100.00 4 36 32

I!0.00 4 0 24

D!rF£REHTI 4L CCRRECTZON8

TD[-I.OST3 TRA-I.S536 TC3 o.0870 8AU .1021

ROE -.4633 RRA ".lggO RE3 ,188S FAU .04873

rOE ,gRit FRA 2.0833 FC3-1.1526 8SP 4138

602 l.t3SS 6RA 1.9837 8C3 ,2005 PiP 4ST

DISTANCE 411.753

LOL 176,73 VL 33.970 GAL -7.20 AZL 93.09 HCA 143.36 SNA

LOP 323.13 VP 25.059 GAP 16.95 AZP 87.52 TAL 327,_7 TAP

GP S.68 ZAL 140.S] ZAP 161.01 [TS 159.02 ZAE 163,10 ST[

EARTH TO MARS

202,99 ECC .2g213 INC 3.0g38 Vl 29,f,03

110.?3 RCA 143.69 APO 262.29 V2 26.446

127.57 ZAC 108.34 EYe 275.13 LVl -20.63

OLA -29.69 RAL 332.92 RAD 6649.5 VEL 12.511 PTH 7,39 VHP 8.239 OPA -13.98 RAP 306.51 ECC 1.6028

L-I TINS INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TINS PO CST TZN IHJ 2 LAT INJ 2 LONG

2664.60 -15.52 73,62 199,02 135156 20 26 50 1664.6 2.77 57.64

2444.2S -8.63 60.23 205.48 129.52 21 45 56 1444.2 7,48 42.28

211S.25 -.83 39,42 211,33 124.14 23 32 21 !115,2 12,95 19.64

1573.73 10,20 5.08 218.01 118.21 2 18 54 373.7 20.92 342.83

1475.54 12.81 35g.18 219.40 117.02 2 48 39 475.5 22.84 336.32

1048.20 10.20 326.45 218.01 118.21 4 54 0 48.2 20.92 304.20

1162.07 -.83 328.34 211.33 124.14 4 lg 50 162.1 12.95 308.$S

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2347,0 SGR 543.0 303 303.4 8T 58.6 SR 22.5 SS 46.3

RAT .$8_2 RRF ".7252 RTF -,_J96 CRT .9013 CR$ .T9O6 El7 .RY36

SOB 2408.4 R23 -.1366 RI3 -.8933 LSA 75.8 NSk 13.S SSA 1.1

SO1 2377,2 SO2 392.9 THA 9.27 ELI 62.1 EL2 _.g ALP 19.61

LAUNCH DATE MAR 21 1971 FLIGHT TIME 184.00 ARRIVAL DATE AUG 22 1971

NELIOCENTRIC CONIC

RL 149.01 LAL .OO

RP 207.01 LAP -1.84

RC IT.ItS 6L "18.87

PLANETOCENTRIC CONIE

CS 33,421VHL 3.8S2

LNCH A2NTH LNCH TIN[

80.00 19 46 O

60.00 21 12 5?

• O.00 23 9 18

• 8.38 2 g 41

• 8.36 2 g 41

• 8.38 2 6 41

110.00 4 12 40

DIFFERENTIAL CORRECTIONS

T02-1.0428 TRA-I.6277 TC3 -.0822 6AU ,1040

ROE -.4612 ERA -.2263 RE3 .2037 FAU .05033

FOE .9976 FRA 2.9?58 FC3-1.2306 BSP 4218

80[ 1.1402 8RA 1.9409 BC3 .2196 FSP 468

DISTANCE 41$,147 EARTH 70 N4RS

LOt. 1?9.73 VL 33.493 GAL -?,08 AZL 93,18 HCA 144.$2 SNA E01.23 [CO ,28536 INC 3.1838 Vl 28.903

LOP 324,39 VP 24.934 GAP 16.30 AZP 87,40 TAL 327,42 TAP 112,04 RCA 143.80 APO 238,63 V2 26,43?

GP ?.29 ZAL 140.$8 ZAP 15R.R6 ST8 159,03 ZAE ISS,26 ET[ 124,44 ZAC 108.72 ETC 2?$,22 LVI -21,11

DLA -30.33 RAL 333.36 RAO 6048.0 VEL 12.463 PTH

L'I TINS INJ LAT

2639,?? -14,31

2414,10 "?.32

20TI.80 ,83

1619.41 13.33

1518.41 13.35

1519.41 13.35

1118.62 .83

?,33 VHP 8.010 OPA -13,62 RAP 308.?| [CC 1.6826

INJ LONG INJ RT A8C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

T2.50 lgR.24 136,$8 20 32 8 1838,8 4,01 86.80

58,76 205,61 |28.?4 2] 33 12 1414.! 8,?? 40.8!

37,15 21|.84 124,14 23 43 SO 1071,8 14,50 17.23

2.?4 218.48 I1T,$6 2 35 1 518.4 2_,55 339.8?

2.T4 219.45 117, SS 2 35 1 5/8.4 2_.$5 33g.87

2,?4 21g.45 117,58 2 33 1 519.4 23.55 339.8?

326,0T 211,94 124,t4 4 31 lg 118.6 14.S0 306.14

MID-COURSE EXECUTION ACCURACY OR61T DETERNINAT|ON ACCURACY

SGT 23T6.1 6DR $65.4 SG3 324.4 3T 38.? SR 22.S 83 4?.9

RRT .7186 RRF -.T632 RTF -,8829 CRT .g200 CRS ,S052 CST .9?25

SGB 2442.4 R23 -,14g7 R13 -.89T3 LSA 78.6 NSA 13.5 33A 1.1

S01 2411.5 SG2 38?.4 THA g,g6 ELI 63.2 EL2 8.3 ALF lg. So
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR !1 liT]

HELIOCENTRIC CONIC

RL 148.0] LAL .O0

RP 206,84 LAP -],64

RC 37.675 61. -16.80

PLANETC_EMTRIC CONIC

C3 34.323 VHL 3.R59

LNCH AZMTH LNCH TIME

3D.00 ]8 84 16

60.00 21 21 20

1'0.00 23 23 20

76.42 ] 37 17

76.42 1 57 !?

76.42 1 57 17

FLIGHT TIM( tSD.eO ARRIVAL DATE AUG 24 lD?l

OlITANCE 418.601

LOL t?6.T3 VL 33.416 GAL -6,93 AZL 93.28 HCA 145.69 SMA

LOP 328,66 VP 24.854 GAP 16.08 AZP 87,28 TAL 367,46 TAP

6P ?.73 2AL t40,41 ZAP 188.89 ETS 158,00 ZAE 163,33 ETE

EARTH TO MARS

1R9.59 [CC .RTO97 INC S.2786 ¥I 28.605

113.35 RCA I•3.91AFO 258.27 V2 26.466

121.40 ZAC 109,12 [TC 2YS.30 LVI -21.61

OLA -31.13 RAL 333.80 RAO 6648.6 VEL 12.419 PTN ?.33 VHP 7.789 DPA -13.03

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ T_M[ PO CST TIM

26]4.34 -IS.D6 71.37 ]99.33 136.]? 20 3? 50 1614.3

2362.64 -S,9S 57.23 206.26 lEg.g3 22 ] 3 1382.6

2023.61 2.6T 34.64 212,74 124,06 23 57 4 1023.6

1556.36 13.91 S.8! 219.57 118.13 2 23 l• 556.4

1386.36 13,91 5.81 2]9,5? 118.13 2 23 14 SSR,A

1536.36 13.91 3,8! 219.57 |18,13 2 23 14 556.4

RAP 306.68 ECC 1.$649

INJ 2 LAT IMJ 2 LONG

5,29 S5.53

10,13 39.2Y

16.18 14.5]

24.28 3•2.83

24.28 342.93

24.28 3•2.93
110.00 4 26 43 1070.43 2,6T

DIFFERENTIAL CCRRECTION8

TDE-l.0476 TRA-1.S992 TC3 -.0761 BAD .1064

RD[ -.•546 RRA -.2553 RC3 .2190 FAU .05203

FOE 1.0461 FRA 3.0922 FC3-1.312586P •284

8D[ 1.1421BRA 1.9163 BE3 .2319 FSP 522

LAUNCH DATE MAR 21 ]97]

HFJ.IOCENTRIC CONIC

RL 149.01 LAL .DO

RP 206.87 LAP -1.83

RC 58.205 GL -19.77

PLANETOCENTRIC CONIC

C5 35,526 VHL 5.773

LNCH AZNTH LNCH TIME

30.00 20 O $2

60.00 21 30 31

1'0.00 23 39 56

?4.56 1 46 26

74.56 1 46 26

74.58 1 46 26

110.00 4 45 21

325.55 212.7• 12A.06 4 A• 33

MID-COURSE EXECUTION ACCURACY

9GT 24D1.3 5GR 590,3 $63 344.4

RRT ,7516 RRF -.7988 RTF -.8959

6GB 2472.8 R23 -.1634 R13 -.9012

SG1 2443,0 $62 382.7 THA 10.74

FLIGHT TIME 158.00

DISTANCE 422.113

LOL ]T6.73 VL 33.33S GAL -6,?S AZL 83.36 HCA 1•?.t5 8NA

LOP 326.93 VP 24.759 GAP 15.64 AZP 87.16 TAL 327.51 TAP

GP 8.20 ZAL 140.12 ZAP 157.78 ETS 138.91 ZAE 165.30 ETE

DLA -3],90 RAL 354,27 MAD 6648.3 VEL 12.379 PTN 7.30 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2868.22 -11.78 ?0.22 199.93 136.4• 20 A4 0

23•9.64 -4.31 $5.64 206.83 130.09 22 9 41

1968.49 4.?? 31.75 213.80 123.86 24 ]2 4?

1589.93 14.4? 6.$9 2]g,77 1|8.75 2 12 5S

1586.93 14.47 9.59 219.?7 118.?5 2 12 55

1568.93 ]4.47 8.39 2|9.77 ]18.7§ 2 ]2 S]

1015.31 •.77 329.67 213,80 ]23,86 S 0 16

DIFFERENTIAL CCRR(CTION8

TDE-1.0533 TRA-l.8687 TC3 -.0699 DAU .1093

ROE -.4494 RRA -.2662 RC3 .2336 FAU .05360

FOE 1.0866 FRA 3.2124 FC3-].38?D DSP •346

BDE 1.1•52 BRA 1.8903 6C3 .Z4S? FSP 55?

LAUNCH DATE MAR 21 1971

HELIOCENTRIC CONIC

RL 149.01 LAL ,00

RP 206.62 LAP -I.83

RC 36.807 GL -20.69

PLANETOCENTRIC CONIC

C3 32.429 VHL 5.685

LNCH AZHTH LNCH TIME

50.00 20 I 0

60,00 21AO 38

70.00 0 • 43

72.80 I 36 41

72.80 I 36 41

72.80 I 36 41

ti0.00 S 4 ID

MIO-COURRE EXECUTICt_ ACCURACY

SGT 2423.3 3GR 620.4 SG3 365.5

RRT ,78]6 RRF -.6313 RTF -.8988

SGB 2501.5 R23 ".]?T9 R13 -.9049

SG] 2472.6 602 379.| THA 1|.60

FLIGHT TIME 160.00

DISTANCE 425.6??

L_. 176.73 VL 33.263 GAL "6.67 AZL 93.49 HCA 146.42 8HA

LOP 328,e0 YP 24.666 GAP 15.22 AZP 87,02 TAL 327.57 TAP

GF 8.72 ZAL 139.78 ZAP 156.$3 ET8 ]56.79 ZAE 165,18 ETE

DLA 032.73 RAL 334,7? FAD 6647,9 VEL J2,343 PTH 7,27 VHP

L-i TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH

25R].32 -10.4S 69.08 200,44 ]$6.69

23t4.76 -2.98 53.9? 207.55 130.21

I601,83 7,88 26,23 213,22 123,A6

1618,63 15,04 iI,18 220.0A 119,41

1616.63 IS,D4 11.|8 220,04 119.41

1616,88 IS,04 It,t6 220.04 t19,41

1236.68 7.28 295,05 215.22 123.46

INJ TIKE

20 30 41

22 lg 18

0 36 25

2 3 38

2 3 38

2 ) 38

8 48 8

DIFFERENTIAL CCRRECTIONi MID*COURSE EXECUTION ACCURACY

YD[-I.O561 TRA-I.8360 TC3 -.0638 BAU .1133 8GT 2441.7 SGR 69i,3 363 387,7

ROE -.446] RRA -.3194 RC3 ,2638 FAD ,055i? RRT ,8088 RRF ",6605 RTF -,_lS

POE 1.1546 FRA S,335T FC3-1,4062 66P 4)99 868 2S28,4 R23 -.1980 RI3 -.90SS

6DE I.]4t2 ERA ],863S BC3 .6613 rSP 594 8GI 2500,1 8GE 3f8,9 TMA IE,SS

LAUNCH DATE MAR 21 18T1 FL|GHT TIME 162.00

HELIOCENTRIC CONIC OISTAHC[ 429.289

RL 149.01LAL ,DO LCL 179,T3 YL 33,194 SAL -3.5I AZL G3.81NCA 14g,59 5HA

RP 206,77 LAP -1.32 LOP 329.48 VP 24.561 GAP ]4.00 AZP 88.88 TAL 327.53 TAP

RC S9.465 GL "Et.6$ GP R.29 ZAL 139.41 ZAP 155.41ET6 I56,62 ZAE 164.95 ETE

PLANETOCEMTRIC CONIC

C3 31.626 VHL 5.624 DLA -33.$9 RAL 335.3D FAD 6647.S VEL 12.311 PTH 7,24 VHP 7,169 OPA -11.35

LNCH AZMTH LNCM TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

SO.O0 20 15 45 2533.•9 -9.0T 67.85 201.06 136.91 20 57 59 1533.5

60.00 21 51 54 22?7.53 -1.34 52.19 208.44 130.28 22 29 52 1277.5

70.00 0 34 37 1808.99 10.73 23.25 217.35 122.62 1 4 46 809.0

71.06 1 2T 49 1646.20 15.6] 13.65 220.40 120.13 1 55 15 646.2

71.06 1 27 49 1646.20 15.61 13.65 220.40 120.13 I 53 15 646.2

71.06 I 2? 49 1646.20 15.61 ]3.65 220.40 120.]3 I 55 15 646.2

110.00 5 34 4 6143.85 10.73 290.08 217.35 122.62 7 16 28 5143.8

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY

T0£-1.0557 TRA-1.7915 TC3 -.0442 DAU .1172 5GT 2441.4 5DR 698.2 S03 •10.7

ROE -.4442 RRA -.3344 RC3 .2737 FAU .05773 RRT .8338 RRF -.6861RTF -.9058

FO£ 1.2130 FRA 5.4603 FC3-1.5801BSP •329 SC, B 2539.2 R23 -.2036 RI3 -.9140

ROE 1.1454 6RA 1.8262 BC3 .2773 FSP 631 361 251l.• SG2 374.7 THA 13,72

70.4 16.18 303.43

ORBIT DETERMINATION ACCURACY

ST 60.7 9R 22.? 58 49.4

CRT .9316 CR6 .6204 CDT .9715

LSA 60.5 HSA 13.4 88A I.O

ELI 64.3 EL2 7.6 ALF 19.47

ARRIVAL DATE AUG 26 1971

EARTH TO MAR6

198.06 [CC .27290 INC 3.3820 Vl 29.903

114.67 RCA 144.0] APO 252.11 V2 26.473

113.50 ZAC 109.57 ETC 275.37 LVI -22.]4

?,574 DPA -12.50 RAP 307.01 ECC 1.3485

PO CDT TIN INJ 2 LAT |NJ 2 LONG

1586.2 6.59 54.43

1349.6 It.S4 37.63

968.5 18.06 11,34

588.9 25.04 349.70

588.8 25.04 $45,70

588.9 25.04 343,70

15.3 18.06 500.26

ONBIT DETERMINATION ACCURACY

ST 61.7 5R 22.9 88 51,3

CRT .9430 CRS .8365 CST .D?O4

L3A 82,4 NSA 13.4 36A 1.0

ELl 65.4 EL2 7.2 ALF 19,31

ARRIVAL OATE AUG 26 ]971

EARTH TO MAR3

196,44 ECC .26715 INC S.4916 V] 28.903

]15.96 RCA 144.11 APO 249.16 V2 26.4?9

]]S,80 ZAC ]10,07 ETC 275.44 LVI -22,71

?,366 DPA -11.93 _AP 307.10 EC¢ 1,$337

POCST TIM INJ 2 LAT INJ 2 LONG

1561,3 7.84 $3.28

1314,R 13,03 3|,88

g01,0 20,24 ?,41

868,8 25.82 348,30

618.6 25.82 340.30

618,8 25.$2 348,30

5236,? 20,24 E74,23

OR31T DETERN|NATION ACCURACY

3T 62.8 8R 23.2 |8 53,t

CRY .8540 CRI ,1514 CIT ,1662

LSA 84,3 RIA 13,• 88A 1,0

EL| 86,S 2L2 8.5 ALF IR.63

ARRIVAL DATE AUG 30 1971

EARTH TO MAR8

185,32 [CC ,26670 INC 3.8085 Vl 2R,603

117,31 RCA 144.21 APO 246.44 V2 26.488

113,35 ZAC 110,62 [TC 275.$1 LVl -23.31

RAP 307.13 ECC I.S206

INJ 2 LAT |NJ 2 LONG

g.32 52.09

14,60 33,98

23.12 1.74

26,63 350.77

26.63 350.77

26.63 350.7?

23.12 268.56

OR61T DETERMINATION ACCURACY

ST 63.0 SR 23.5 58 54.g

CRT .9639 CRS .8683 CDT .9583

LSA 83.8 NSA 13.3 8SA 1._

ELI 67,D EL2 S.9 ALF 19.g?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH D4TE NAR 21 I071 FLIGHT TIME IG4o00 ARRZVAL DATE SEP ! t971

HELIOCENTRIC CONIC

RL 149.01 LAL .DO LOL 179.73 VL 66,119 GAL

RP 200.74 LAP -1.81 LOP 550,?3 VP 24,490 GAP 14.40 AZP 66.76 TAL 367,68 TAP 118.64 R¢A 144.50

RC 60.253 GL o22,69 GP g+g2 ZAL 138.99 ZAP t54,19 [T8 153.41 EAR 164.63 ETE 111,18 ZAC 111.62

PLANET(_CENTRIC ¢ONIE

¢$ 30.928 VHL 5.5610L4 -34.5| RAL 335.89 MAD 664T,4 V[L 12.282 PTH ?,22 VHP 3,978 DPA "10.71

OlITANC[ 432,945 EARTH TO MARS

"6.43 AZL 93.?4 HCA 130,95 SMA 194.09 [CC .25656 INC 3.7365 Vi 29.905

APO 243.89 V2 26.499

[TC 675.57 LVI -63.95

RAP 307.16 [CC 1+5_90

INJ AZNTH INJ TIME PO CDT TIM IMJ 2 LAT INJ E LC_G

137.11 21 5 59 1504.7 10.T5 50.55

130.30 26 41 53 I657.4 16.27 31,9!

160,90 I 47 37 372.2 27.46 353.17

120,90 1 47 37 672.2 27.46 353,17

/20.90 | 47 37 672.2 27.46 363,|?

120.90 I 47 37 6?2,E 27.46 353.17

120.90 I 47 37 672.2 27,46 353,1T

LNCM AZMTH LNCM TIME L-I TIME INJ bAT INJ LONG INJ RT A$C

90.00 20 24 14 2504,67 "?,63 66.62 201.64

60.00 22 4 33 223?.44 .43 50,27 20g.54

69,34 I 19 45 1072.16 16.20 16.04 220.87

69.34 1 19 45 1672.18 56,20 16.04 220.87

69.34 I 19 45 1672,19 16.20 16,04 220.87

69,34 I 19 45 1672,18 t6.60 16.04 220.87

69.34 I 19 45 16T2.18 16.20 16,04 220,67

DIFIrER¢NT|AL CCRRECTI_8

TOE-loOT32 TRA-I,?643 TC3 -,0508 DAU ,1233

ROE -.4459 RRA -.3935 RC3 ,2066 FAU ,05960

FDE 1,2810 FRA 3.5919 FC3-1.6702 BSP 4502

ODE 1,1621BRA 1.8077 9C3 .2981FSP 675

N|D-COURSE EXECUTION ACCURACY ORBIT DET£RNINATION ACCURAC?

9GT 2469,2 6GR 748.2 $03 435.1 9T 64.4 6R 24,1 99 56.0

RRT .8527 RRF -.9085 RTF -,9060 CRT .9738 CRS .8_46 CST ,9666

$GB 2579,1 R23 -°2243 R]3 -+9135 LSA 88.2 MSA !3,4 59A .9

601 2531.2 602 378.1 THA t4.83 ELI 68.6 EL2 5.2 ALF 20,16

LAUNCH DATE MAR 21 1971 FLIGHT TIME 166.00 ARRIVAL DATE SEP 3 1971

HELZOCENTR!¢ CCNIC DISTANCE 436.643 EARTH TO MARS

RL 149.01 LAL .00 LOS. 179.73 VL 33.068 GAL "6,32 AZL 93.97 HCA 152.22 6MA 192.93 ECC .25168 INC 3.8746 Vl 26.903

RP 206.?1 LAP -1+80

RC 61.030 GL -23,79

PLANETOCENTRZC CONIC

C3 30.324 VHL 3.307

LNCH AZMTH LNCH TIN[

50.00 20 33 33

60.DO 22 19 8

67.02 I 12 18

67,62 I 12 18

67.62 1 12 16

67,62 1 12 18

67.62 I 12 18

LOP 332.00 VP 24.418 GAP 14.00 AZP 86.57 TAL 327.74 TAP 119.96 RCA 144.39 APO 241.51 V2 26.492

GP 10.60 ZAL 138.52 ZAP 152.89 ST8 158,15 ZAE 164.21 ETE 109.33 ZAC 111.99 [TC 275.63 LVI -24.65

OLA -33.48 RAL 336.49 MAD 6647.1 VEL 12.258 PTN ?.20 VMP 6. 799 DPA -I0.01 RAP 307.!2 ECC 1.4991

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2474.57 -G,13 65.34 202.77 137,27 21 14 48 1474.6 12.24 49.53

2193.38 2.37 48.17 210,69 160,24 22 55 41 1193,4 18.07 29.59

1697.12 16.78 18.38 221.45 121.73 1 40 35 697.1 28.33 553.53

1697.12 16.78 18.38 221.45 121.73 1 40 35 697.1 28.33 355.53

1697.12 16.78 18.38 221.45 121.73 1 40 35 697.1 28.33 353.53

1697.12 16.78 18,38 221.45 121.73 1 40 35 697.1 28.33 355.55

1697.12 16.78 18,56 221.45 121.73 1 40 35 697.1 26.33 355.53

DIFFERENTIAL CCRRECTIONS

T0(-1.0807 TRA-I,?ESS TC3 -.0431 6AU .1295

ROE -*4494 RRA -.4351RC3 .3165 FAU .06182

POE 1,3519 FRA 6.?228 FC3-1.7650 aSP 4527

DOE 1./704 DR4 I.?TTSBC3 .3105 FSP 717

MIO-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2473,4 8DR 905,7 $63 460.3 ST 65.2 9R 24.8 $6 56.6

RRT .8699 RRF ".9271RTF -.9081 CRT .9820 CR3 .9005 CDT ,9556

6GB 2601.3 R23 -.6387 RI3 -.9192 LSA 90,3 MSA 13.5 664 .9

601 2373,| 902 392.0 TMA 16,|9 ELI 65.9 EL2 4.4 ALF 20.39

LAUNCN DATE MAR 21 1971 PLIGHT TIME 106.00 ARRIVAL DATE SEP 5 1971

HELIOCENTRIC CONIC

RL 149.01 LAL ,00 LOt. 179,76 VL 63,010 GAL

DISTANCE 440.378 EARTH TO MARS

-6.61 AZL 94.02 HCA 153.49 8HA 191.89 [CC .24707 ZNC 4.0245 Vl 29,903

RP 206.09 LAP -I.90 LOP 353.E7 VP 24.342 GAP 15.66 AZP 86.40 TAL 327,81 TAP 121,29 RCA 144.47

RC 61.953 GL -24,95 6P 11.3S ZAL 168,01ZAP 151.54 ET6 157.66 ZA( |63.69 ETE 107,79 ZAC 112.63

PLAN[TO¢ENTRIC CONIC

C3 29.921VHL 5.4610LA -56.51RAL 337.10 _AD 6646,9 VEL 12.239 PTH ?.!9 VHP 6.620 DPA -9.26

LNCN AZNTH LNCH TIN[ L'i TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTM IMJ T|M[ PO CST TIM

SO.00 20 43 54 2443.09 -4,55 64.01 203.90 137.41 21 24 3T 1443.0

SO.O0 26 36 9 2143.83 4.54 45.79 212.58 130,09 23 11 55 1145.8

65.44 l 5 26 IF21.33 17.37 20,70 222,13 122.63 I 34 8 721.5

65,00 I S 25 1721,33 t7,37 20.70 222,13 162.65 1 34 8 721.3

65.SS 1 5 26 1726.33 17,37 20.70 622.15 162.63 t 34 e TEl.3

95.88 1 $ 29 1721,33 |?,37 2D.?D 222.15 |26,63 ! 34 6 721.3

55,86 | 5 24 1721.55 17,57 20.70 222,15 122.63 I 54 8 721.5

APO 239.28 V2 29.495

ETC 275.69 LVI -25.37

RAP 307.03 ECC 1.4908

INJ 2 LAT INJ 2 LONG

15,79 48.14

20.06 25.9!

2_._" 3ST.B9

20.21 357.89

29,21 357.89

29.21 357.89

29._1 55?.89

DIFFERENT |AL CCRRECTIONI

TD[-t,OSS2 TRA-I.6055 TC3 ".0409 3AU ,|560

ROE -.45S4 RRA ",4604 RC3 ,5407 FAU .06401

FOE 1.4504 FRA 3.0543 FC3-t.8583 BSP 4598

90[ 1.1847 ERA 1.?50| BC3 .3436 FSP 766

HID-COURSE EXECUTION ACCURACY OI_91T OET[RMINATION ACCUEACY

SDT 2479,3 S_ 872.5 303 486.5 8T S_.1 SR 25.T $4 SO.5

RAT .88_4 RRF ".9467 RTF -._691 CRT ,9809 CR5 .9156 C|1 .9542

566 2626,3 fl23 -,2540 R15 ".9223 L$A 92,5 HSA 13.6 SSA .8

$01 2599.E $02 509.9 THA 17.68 EL! 70.9 EL2 5.6 ALF 21.09

LAUNCH DATE MAR Rt 19Tt FLIGHT TIME 170.00 ARR%VAL DATE SEP 7 t971

HELIOCENTRIC CONIC D|6TANCE 444,|S0

RL 149.01 LAL ,00 LOt. 179.73 VL 32.959 GAL "6.11 AZL 94.19 HCA 154.75 SNA 190,86 ECC .64271

RP R06.66 LAP -1,79 LOP 334.54 VP 24.219 GAP 15.63 AZP 86,21 TAL 32T,87 TAP 166.62 RCA 144.55

RC 62.1T9 GL "26.16 GP |2,16 EAL |37.43 ZAP l|O.I3 [76 |57.56 ZAE 165.06 ST( 106,58 ZAC 115,45

PLANET_CENTRIC CONIC

C3 29.421 VNL 5*424 DLA "5?.60 RAL 337.90 RAD 1946.9 VEL 12.221 PTH 7.17 VHP $,453 DPA -9.44 RAP 306.89 ECC 1.4842

LNCH AZMTH LNCH TIME L'| TINS |NJ LA7 INJ LONG INJ RT ASC INJ AZMTM INJ TINS PO CST TIM |NJ 2 LAT JMJ 2 LONG

50,00 20 35 28 2400.54 "2,87 02.61 205.26 137,51 21 35 33 1409.5 15.42 4_.64

60.00 22 56 55 2085.72 ?,06 42.99 214,72 129.78 23 31 39 1085.? 22.34 23.68

64.11 0 59 9 1745.02 17.95 23.02 223,00 123.6_ ! 22 14 745.9 30._3 .26

64,11 0 59 9 1745,02 17.95 23.02 223.00 123.61 1 18 14 745.0 30.13 .26

64,11 O 59 9 1745.02 17.95 23,02 223.00 123.61 1 28 14 745.0 30.13 .26

64,11 O 59 9 1?43.02 IT.95 23,02 223.00 123.61 1 28 14 745.0 30.13 .26

64.11 0 59 9 1745.02 17.95 23.02 223.00 123.61 1 28 14 745.0 30.13 .26

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

T06-1.0946 TRA-1.62?9 TC3 -.0214 2AU ,1433 S6T 2459.3 SGR g47.8 $63 512.7 97 66.3 SR 26.9 SS 62.8

ROE -.4653 RRA -,5284 RC3 .3689 FAU .06658 RRT ,0939 RRF "*9533 RTF -,9121 CRT .9940 CR$ .92g5 CDT ,g630

FOE 1.5101 FRA 3.97g2 FC3-1,9592 BSP 4510 $69 2635,6 R23 -,2613 R13 ".g276 LSA g4.2 N$A !3,8 SSA .8

BO£ 1,1895 BRA 1.7115 BC6 .3695 F3P 802 $61 2605.3 SG2 397.3 TMA 19.52 ELI 71,5 EL2 Z.? ALF 21.89

EARTH TO MARS

INC 4.1884 VI 29.905

APO 237.21 V2 26.496

(TC 275.74 LV| -2S.IT
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR _| |R?|

H[LIO¢EHTtlC ¢_I_1¢

RL 149.01 LAL .00

RP 206,67 LAP "1,77

RC 69.889 GL -2T.8D

PLANETOCENTRIC CONIC

C3 29.138 VHL 5.398

LNCH AZMTH LNCH T|ME

8O.OO 21 9 33

60.00 23 23 57

62.30 0 53 26

62.30 D 53 26

62.30 O 53 28

62.30 O 53 26

62.30 D 53 26

FLIGHT TIME 1?2,00 ARRIVAL DATE 8EP R 1871

DI3TANCE 44T,953 EARTH TO MARS

LOL I79o73 VL 32,903 GAL "6.02 AZL 94.37 NCA IS6,02 SMA IBD.SS ECC .23860 INC 4.3684 Vl 29,903

LOP 335o8! VP R4,189 RAP l_.8B AZP 88,0! TAL 327,93 TAP 123,98 RCA 144,63 APO 233.27 V2 28,486

GP 13,10 ZAL 139,78 ZAP 146.66 [78 157,13 ZAE 182,32 ET( 105.66 ZAC 114.36 ETC 275.78 LVI -27.03

DLA -38,76 RAL 338,70 RAO 8646.7 VEL 12.210 PTN 7,16 VHP 6.296 DPA -7,$4 RAP 306.(9 [CC 1.4Tgs

L-I TIM_ INJ bAT IHJ LONG INJ RT ARC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

23?3.8? -1.08 61.12 206.90 137.57 2t 48 0 1373.9 17,13 43.01

2082.20 10.27 39.39 217.60 129.19 23 57 29 1012.2 2S.11 19.43

1768.41 18.54 23,36 224.01 124.67 ! 22 85 768.4 31.07 2.68

1768,4J 18.54 25.36 224.01 124.67 ! 22 55 768.4 31.07 2.68

1768.41 18.54 25.36 224.01 124.67 t 22 55 768.4 31.0? 2.68

1768.41 18.54 25,36 224.0! 124,67 I 22 55 768,4 31.07 2.68

1766.41 18.54 25.56 224.01 124.67 t 22 55 766.4 31.67 2.68

DIFFERENT IAL CCRRECTION$

T08-1.1212 TRA-I.8913 TC3 -.0343 BAU .1546

RDE -.4819 RRA -.5836 RC3 .5954 FAU .06866

FDE 1.6113 FRA 4.1133FC3-2.Q599 9SP 4698

BDE 1.2204 BRA 1.6950 BC3 .3g69 FSP 855

LAUNCH OAT( HAR 21 1971

HELIOCENTR|C CONIC

RL 149.01 LAL .DO

RP 206.98 LAP -1.76

RC 64.956 GL -28.91

PLANETCK:ENTRIC CONIC

CS 26.96? VHL 5.382

LNCH AZNTH LNCH TIME

50.00 21 23 32

60.00 0 13 4

60.44 0 48 16

60°44 O 48 16

60.44 D 48 16

80.44 O 48 16

60.44 0 49 lS

MID-COURSE EXECUTION ACCURACY

8GT 2472.1 SGR 1036.8 SG3 540.5

RR¥ ,9829 RRF -.9657 RTF -.9108

SGB 2680,7 R23 -,2771 R15 -.9298

SG1 2648,2 $62 416.1 THA 21.29

FLIGHT T[_V3[ 174.00

DISTANCE 451,787

L(_. 179.73 VL 32,854 GAL -5.92 AZL 94.57 HCA ]57.29 SHA 189.08 ECC .2347! INC

LOP 337.08 VP 24.132 GAP 12.56 AZP 85,79 TAL 327.99 TAP 125.28 RCA 144.70 APO

GP 14.13 ZAL 136.08 ZAP 147.10 ET8 156.70 ZAE 161.46 ETE 105.03 ZAC 115.38 ETC

ORBIT DETERNINAT|ON ACCURACY

ST 67.8 SR 28.2 8S 65.2

CRT .9977 CRS .9426 CST .9616

LSA 97.2 HSA 14.0 SSA .8

EL1 73.4 EL2 1.8 ALF 22.57

ARRIVAL DATE 6EP I1 1971

EARTH TO MARS

4.5672 V1 29,g03

233.46 V2 26.496

2?5.83 LVI -27.96

ECC 1.4767

INJ 2 L_G

43.20

11.97

5.17

5.17

5.17

8.1?

5.17

DLA -40.00 RAL 339.60 RAD 6646.6 VEL 12,203 PTH 7.16 VHP 6.148 DPA -6.55 RAP 306.42

L-| TIME _NJ LAT ZNJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM |NJ 2 LAT

2338.18 .87 sg.50 2_8,88 137.57 22 2 28 1335,2 19.00

1891.00 15.40 33.27 222.30 127.71 D 44 35 891.0 29.34

1791.85 lg.11 27.76 225.20 125.84 I 18 6 791.9 32.04

1791,85 19.11 27.76 225.20 125.84 I 18 8 791.9 32.04

1791.85 19.11 27.76 225.20 123.84 ! 18 8 791.9 32.04

1791.85 19.11 27.76 225.20 125.84 I 18 8 791.9 32.04

1791.85 19.11 27.78 225.20 125.84 I 18 8 791.9 32.04

DIFFERENTIAL CCRRECTIONS

TOE-1.1383 TRA-l.5393 TC3 -.0316 8AU .1655

ROE -.5023 RRA -.6428 RC3 .4261 FAU .07108

FDE 1.7188 FRA 4.2348 FC3-2,1243 BSP 4740

BDE S.2442 BRA 1.6679 BC3 .4273 FSP 901

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINAT|ON ACCURACY

$GT 2458.8 SGR 1137.2 $63 367.9 ST 68.6 SR 29.9 SS 67.3

RRT .9091 RRF -.9739 RTF -,9112 CRT ,9998 CRS .9541 CST ,9608

SGB 2709,0 R23 ".2843 R13 -.933§ LSA 99.7 MSA 14.3 63A .7

SGI 2673.8 $62 435,6 THA 23.47 ELI 74.8 ELI .g ALF 83,86

LAUNCH DATE MAR 21 1971 FLIGHT TINE 176.00 ARRIVAL DATE SEP 13 1971

HELIOCENTRIC CONIC

RL 149,01LAL .00

RP 208*70 LAP "1.76

RC 66,062 GL "30.43

PLANETOCENTR1C CONZC

C3 28.931 VHL 5,3Tg

LNCH AZHTH LNCH TIME

50.00 21 41 3

58.82 0 43 42

58.5_ 0 43 42

58.52 0 43 42

58.52 O 43 42

88°82 O 43 42

98,32 0 43 42

DIFFERENT/AL CCRRECTION8

TD[-I.|593 TRA-I,4B3! TC3 -,0294 BAU .1778

RDE -.8293 RRA ",?OYO RC3 .40|9 FAU ,07348

FOE 1,R347 FRA 4,3479 FC3-_,1988 BSP 4708

BDE 1.2746 IRA 1.6430 8C3 .4398 PiP 949

D|3TAHCE 435.649 EARTH TO MARS

LOL 178.73 VL 32.808 GAL -3.84 AZL 94.79 HCA 158.55 8HA 188,27 [CC .23105 ZNC 4.7883 Vl 29,903

LOP 388.35 VP 24.068 GAP 12.14 AZP 85.54 TAL 328.05 TAP 126.60 RCA 144,77 APO 231,77 V2 28,494

GP 15.26 ZAL 155.29 ZAP |45,47 [T$ 156.23 2AE 160,46 ETE 104.66 ZAC 116.52 ETC 2?5.67 LY1 -29.02

DLA -41.32 RAL 340.60 RAO 66_6,6 VEL 12.201 PTH

L-I TIME INJ LAT

2292.46 3.01

1813.46 19.96

1818.46 18.98

1818.46 19.68

181S.48 18,66

1815.48 18.66

1815,46 18.66

7.18 YHP 6,010 OPA "5.46 R_P 306.09

INJ LONG INJ RT ARC INJ AZMTH INJ T|M[ PO CST TIN INJ 2 LAT

57.7! 211.30 137.50 22 19 13 1292.5 21.03

30.21 226.61 127.11 13 58 815,5 33,02

30.2| 226.61 127.11 13 58 815.5 33.02

30,21 226.61 |27.11 |3 58 815.5 33.02

30.21 228.6! 127.11 13 58 8|5.5 33.02

30.21 226.6t 127.11 13 58 815.5 _3,02

30.2! 226.6I 127.1| 13 58 015.5 33.0E

MID-COURSE EXECUTION ACCURACY

SGT 2438,5 8GR 1252.1 803 505.1

RRT ,3137 RRF ",8803 RTF -,_,|2

SOB 2742,0 R23 °,2373 R13 -,9300

6G1 2703.3 $G2 459.3 TNA _5.93

ECC 1.4761

|NJ 2 LONG

41.16

7.76

?,?8

7,78

?o76

?,76

?,76

ORBIT DETERMINATION ACCURACY

8T e9,3 8R 32,0 ll 19.1

CRY ,9988 CR8 .8642 CRY .9892

LSA |02.5 NIA 14.6 08A .8

ELI 78,4 ELI .8 ALV 24,71

LAUNCH DATE MAR tl 1971 FLIGHT TIME 170,00 ARRIVAL OATE $[P |l I1?1

NELIOEENTRI¢ CONIC

RL 148.01 LAL ,DO

RP 206,72 LAP -1.74

RC 67._60 GL -32,07

PLANET¢)CENTRIC CONIC

C3 29.047 VHL 5,390

LNCH AZHTH LNCH T|NE

80.00 22 2 1

56.52 D $9 48

56.82 0 39 48

56.52 O 39 48

56,52 0 39 48

56.82 0 39 48

56.52 0 39 48

DIFFERENTIAL CORRECTIONS

TOE-1.1829 TRA-I.4210 TC3 -.0271 BAU .1921

ROE -.5661RRA -.?777 RCS .4940 FAU .07588

FOE 1.9681 FRA 4.4470 FCS-2.2615 BSP 4829

ROE 1.3114 DRA 1.6199 BE5 .4947 FSP 994

DIOTANCE 459.|37 EARTH TO MAR8

LOL 171,73 VL 3t.7t0 |AL -S,TI AZL 93.04 NCA I59.87 8HA 187.1| tot ,_2760 INC 0.0358 Vt 18.803

LOP 389.62 VP 24,006 GAP 1|,?0 AZP 85.2? TAL 328,10 TAP I27,92 RCA 144.84 APO 230.20 V8 28.491

GP 16.S4 ZAL I34.41 ZAP 143.73 ITS lS5.72 ZA[ 159,30 ETA 104.0! ZAC 117,79 [TC 275.81 LV! -30.18

DLA -42.73 RAL 341.73 RAO 8646.8 VEL 12.206 PTH 7.18 VNP 5.884 DPk -4.25 RAP 305.68 ECC 1.4740

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH ZNJ TIME PO CST TIM IHJ 2 LAT |NJ 2 LONG

2243.61 5.43 53,67 214.32 137._4 22 5g 25 1243.9 23.29 38.76

1889.49 20.18 32.74 228.2? 128.50 1 10 27 839.5 34.03 10.48

1839.49 20,18 32.74 228.2? 128.50 1 10 27 839.5 34.03 10.48

1839.49 20,18 32,?4 228.2? 128.50 1 10 27 839.5 34.03 _0,48

183g.49 20,18 32,?4 228.27 128.50 I 10 27 839,8 34,03 10.48

1839.4g 20,18 32,?4 228,27 128.50 | 10 27 839,5 34,03 10,48

1839,49 20,18 32.74 228,2? 128,50 I 16 27 839.5 $4.1_3 |0.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NAT|_ ACCURACY

SGT 2410,8 SGR IS8_oD SG3 821.5 8T 70.0 SR 34.5 SS 72,4

RRT .9166 RRF -.985_ RTF -,gi09 CAT .9982 CRS .9728 CST .9581

$68 2779.3 R23 -,2857 R13 -.g431 LSA 105,4 MSA 14.9 8SA .6

SG1 2736.3 SG2 487.0 THA 28,?S EL1 78.1 EL2 1.9 ALF 26.21
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE MAR 211iTl

I'RL|OCENTR|¢ CCil|C

RL 149.01 LAL .OO

RP 206.75 LAP "1.72

RC 88.502 GL -33.R4

PLANETQCENTR1C CONIC

¢3 29.337 VHL 5.416

LNCH AZNTH LNCH TIME

SO.DO 22 28 15

54.44 0 36 3g

34.44 0 36 3R

34.44 0 38 39

$4.44 O 3E 3R

34.44 0 36 39

FLIGHT TIME leO.00 ARRIVAL DATE S(P 17 1911

DISTANCE 463.451 EARTH TO NAR8

LOL 179.73 VL $2.724 GAL -S.6R AZL 95.3t HCA IRI.09 SNA lll,il (CC ,22435 INC 5.5145 VS 29.083

LOP 340.69 VP 23.94G GAP !|o48 AZP 84.97 TAL 328.16 TAP 12R.24 RCA 144.90 APO 228.Y2 V2 29_487

GP 17.R6 ZAL 133.43 ZAP |41.90 ITS 155.16 2A[ 157,98 ETE 104.55 ZAC 119.23 [TC 276.RSLVI -31.43

DLA -44.24 RAL 343.02 RAO 8649.? VEL 12.218 PTH ?.IT VHP 5.T72 OPA -E.90 RAP 305.19 ECC 1.4A2!

L-1TINE INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME. PO CRT TIN INJ 2 LAT INJ 2 LONG

21RS.gt 8.34 53.21 218,19 137.01 23 4 40 1185.9 25.94 35.76

1864.15 20.67 35,38 230.21 130.03 ! ? 43 864.2 35.05 13.36

|864.13 20.6T 35,38 230,21 130.03 1 ? 43 864.2 35.05 13.35

1864.15 20.6? 35,38 230.2t 130.03 1 ? 43 864.2 3|.05 13.35

18R4.15 20.67 35.38 230.21 130.03 1 7 43 864.2 35.05 13,35

1864,1S 20,R7 3|,38 230.2t 130.03 1 7 43 864.2 35.0S t3,31

54.44 0 36 39 1864,15 20,67

DIFFERENTIAL C¢ItRECTICN8

TOE-1.2001TRA-|.3491TC3 ",0099 BAD .2097

RD[ ".8114 RRA -.8528 RC3 .5347 FAU .0?867

PD[ 9,109R FRA 4.5164 FC3-2.3214 BSP 4?44

ROE 1.3469 8RA 1.$901BC3 .5348 FOP 1026

LAUNCH DATE NAR 21 12T1

HELIOCENTRIC C(_11¢

RL 149.01 LAL .00 LOL 179.7] VL 32.88| GAb

35.38 230,21 130.03 l

N1D-COURRE [X[CUTION ACcuRACY

lOT 2353.4 $GR 1529.5 863 945.3

RRT .9196 RRF -.9890 RTF -,9115

8GB 2506.5 R23 -.2757 RI3 -.9498

861 2?39.6 862 512.4 THA 32.10

FLIGHT TIME 182.00

? 43

RP 206.79 LAP "1.?!

RC 69.791 GL -SS.?S

PLANETOCENTRIC C_lIC

C3 29.843 VNL 3.463

LNCH A2HTH LNCH TIME

SO.O0 23 3 53

52.27 0 34 25

52.27 D 34 23

52.27 0 34 23

52.27 0 34 23

L S_'Z ? O 34 Z 3

$2.27 O 34 23

964.2 35.05 13.35

_BIT DETERMINATION ACCURACY

ST TO.l RR 37.5 81 14.1

CRY .9956 CR6 .9786 CRT .9371

LSA 108.0 NRA t5.1 88A .5

ELl 79.4 [L2 3.1ALF 28.06

ARRIVAL OAT[ RIP IG 1971

EARTH TO NAR8

Vt 2R.803

DIRTANCE 467.384

-5.61 AZL 95.63 HCA 162,35 8HA 188.15 ECC .22131 INC 5.6317

LOP 342.16 VP 23,898 GAP 11,11AZP 84,63 TAL 328.20 TAP t30.$5 RCA 144.95 APO 227.35 V2 26.483

C,P 19.57 ZAL 132,38 ZAP 139.94 ET$ 154.36 ZA[ 156.45 [T[ 104.75 ZAC 120.85 ETC 275.99 LVL -32.94

[CC 1.4911

INJ 2 LONG

81.62

16.42

16.42

18.42

16.42

16.42

18.42

DLA -45.R5 RAL 344.52 RAO 6646.9 VEL 12.238 PTH 7.19 VHP 5.675 DPA -I.39 RAP 304.62

L-I TINE INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CRT TIN INJ 2 LAT

2109.41 12.13 49.90 228.50 136.37 23 39 3 1109.4 29.31

1869.79 21.10 88.14 232.51 131.71 1 $ 53 889.8 36.05

1889.79 2t.10 38.14 232.51 131.71 1 3 53 889.8 36.05

IBBg. Tg 21.10 38.14 232.51 131.71 1 5 53 889.8 36.05

1889.79 21.10 36.14 232.51 151.71 1 5 53 889.9 36.05

1889.79 21.10 38.14 232.51 131.71 I S 53 88g.8 36.D$

1889.?9 21.10 38.14 232.51 131.71 1 5 53 889.6 36.05

DIFFERENTIAL CCRRECTION9

TD[-1.2553 TRA-1.2887 TC3 -.0869 6AU ,2|71

RDE -.6792 RRA -.9424 RC3 .5679 FAU .08011

FOE 2.3013 FRA 4.3860 FCS-5,824D BSP 5050

ROE 1.4274 HA 1.591| BC3 .8691FSP 1092

LAUNCH DATE MAR 21 lg?l

HELIOCENTRIC CONIC

RL 149.01 LAL .OO

RP 206.84 LAP -I.$9

RC ?1.150 GL -37.85

PLANETOC(NTR|C CONIC

C5 30.608 VHL 5.552

LNCH AZHTH LNCH T|NE

49.9g 0 33 |1

49.99 0 33 1|

49.99 O 33 1t

49.99 O 35 11

49.99 O 33 I1

49.99 O 53 11

49.99 0 33 !1

MID-COURSE EXECUTION ACCURACY ORBIT DETERN!NATION ACCURACY

ROT 2345.5 $GR 1704.8 $G3 6R8.1 87 T2,D SR 41.5 88 78.0

RRT .9171RRF -.9919 RTF -.9072 CRT .8923 CR8 ,9855 CRT .9571

SOB 2899.6 R23 -.2722 Rt3 -.9539 LRA t12.9 NSA 15.6 88A .S

$G1 2844.9 662 560.5 THA 35.26 ELl 83.0 EL2 4.5 ALP 29.8?

FLIGHT TINE 184.00 ARRIVAL DATE lip 21 1171

DISTANCE 471.339 EARTH TO MARS

LOL 179.73 VL 32.650 GAL -5.54 AZL 96.00 HCA 163.61 6NA 185.54 ECC .2|844 INC 5.8958 Vl 29.906

LOP 343.43 VP 23,832 GAP 10.78 AZP 54.25 TAL 328.25 TAP 131.66 RCA 145.01 APO 226.07 V2 26.47?

GP 21.38 ZAL 131.09 ZAP 137.85 ETA 153.92 ZAE 154.70 ETE 105.08 ZAC 122.68 ET¢ 276.04 LVi -34.41

DLA -47.59 RAL 346.25 RAD 6647.2 VEL 12.269 PTH 7.21 VHP 5.592 DPA .52 RAP 505.94 ECC 1.5037

L-I TIN( ZNJ LAT 1NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONG

1918.69 21,44 41.03 235.22 133.56 I 5 6 916.7 37.04 19.73

1916.69 21.44 4|.03 235.22 155.56 1 5 S 916.7 37.04 t9.73

1915.69 21.44 41.03 235.22 133.56 | 5 6 9|6.Y 37.04 19.73

1916.RR 21.44 41,05 255.22 133.56 1 5 8 916,7 3?.04 19.75

I916,69 21.44 41.03 235.22 133,56 1 5 8 916.? 37.04 19.?3

1816.69 21.44 41.05 235.22 133.56 I 5 8 916.7 37.04 19.73

|918.69 21.44 41,03 235.22 135.56 ! 5 5 916.7 37.04 lg.73

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORB! T _ETERNINAT|ON ACCURACY

TD[-I.3011 TRA-I.210! TC3 -.0403 BAU .2491 SGT 2295,e SGR 1899.6 363 G87.3 8T 72.g SR 46.2 SS 91.0

ROE -.7645 RRA-1.0359 RC3 .6075 FAU .08|R5 RRT .S155 RRF ".994I RTF -._44 CRT .9885 CRS .9896 CAT .9571

POE R.5OS8 PRA 4.6054 FC3-2.318T 98P 5170 3GB 2979,7 R23 -.2577 RI3 -.9602 LSA 117.3 NSA 15.+ SSA .4

802 1.5091 8RA 1.5929 OC3 .808_ FSP 1115 SG1 2918,3 SG2 601.3 THA 39.12 ELl 86.1 [12 5.9 ALF 32.25

LAUNCH DATE MAR 21 lRYI PLIGHT TIME 186.00 ARRIVAL DATE SIP 23 19?|

H2LIOCENTR|C CONIC OI3TANCE 475.513 EARTH TO MARS

RL 149.01LAL .00 LOt. 178.?3 Vb 52.111 6AL -5.4? AZL 96.42 HCA 164.67 9NA 154.97 [CC .21575 INC 6.4189 Vl 29.903

RP 206.90 LAP -1.67 LOP 344.65 VP 23.?TR GAP 10.46 AZP 83.50 TAL 528.29 TAP 133.1T RCA t45.06 APO 224.68 Y2 26.470

RC 72.517 GL -40.14 GP 23.44 ZAL 12R.70 ZAP 135.60 ETA 153.26 ZA[ 152.69 ETE 105.51ZAC 124.76 ETC 276.09 LVZ -36.t?

PLANETOCENTR1C CONIC

¢3 31.708 VHL 3.R310LA -49.44 RAL 348.31RAD 6847,? VEL 12.314 PTH ?,25 VHP 5,559 DPA 2,24 RAP _03.11 [CC 1.5219

LNCH AZNTH LNCH TIME L'I TINE INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TINE PO CRT TIN INJ 2 LAT ZNJ 2 LONG

47.59 D 33 20 1645.24 21,R6 44.08 238.43 135,60 ! 5 45 945.2 37,g7 23,31

4?.$9 0 83 20 1945.24 21,RR 44.08 238.43 |35,60 1 5 45 R45,2 37.57 25,51

4T,Sg 0 33 20 1845,24 21,66 44,08 238.45 135.60 1 5 45 545,2 57.9? 23,51

4?.$9 0 33 20 1845.24 21.66 44.08 238.43 135,60 1 5 45 R45.2 37.97 23.$1

4?,sg 0 33 20 1945.24 21,66 44.08 238.43 !36.60 l 5 45 945.2 37.g7 25.3!

4?.59 D 33 20 1945.24 21.66 44.08 238.45 135.60 1 5 45 945.2 57.9? 23.51

4?.Sg 0 33 20 1945.24 21,66 44.08 236,45 136,60 1 5 45 945,2 3?.9? 23.31

o|IrfrERENT|AL ¢¢NRECTION8 NIO-COUR$E EXECUTION ACCURACY C_BIT DETERHINATION A_CURACY

TD[-1.SSS8 TRA-1.1226 TC8 -.0431BAU ,2794 6GT 2234.2 6OR 2121.3 8G3 6g9,? ST ?3.8 5R 52.1 86 84.3

NDE -.8?93 RRA-l.1371RC3 .6464 FAU .08355 RRT .9125 RRF -.RgST RTF -.9006 CRT .9848 CR$ .gg31 CAT .g576

FDE 2.?429 IL'RA 4.5715 FC3-2.2821BRP 5506 6G8 3080.6 R23 -.2386 R13 -.9669 LSA 122.5 NSA 16.1 $SA .4

BOE 1.6160 BRA 1.5976 BC3 .649R FRP 1136 8G1 3012.9 SO2 643.4 THA 43,3? ELI 90.1 EL2 ?,4 ALF 35,07
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 21 16T1

HELIO([NTRIC CCN1C

RL 149.D1 LAL ,DO

RP _06,66 LAP -t.GS

R¢ 73.850 r.,4. -42.65

_LAN¢TO¢EHTRIC CO_IIC

C3 33.242 VHL 5oT68

LNCH AZNTH LNr-_I TIME

45.OT O 35 12

45.07 O 35 |2

45.0T 0 35 12

43.07 O 35 12

45.0? O 85 12

4$,OT O 35 12

4S.O? O $8 12

FLIGHT TIHE 188.00 ARRIVAL DATE 8EP 23 1971

OISTANCE 478.305 EARTH TO NARD

"5,4| AZL 95,82 HCA 166,13 8HA I84.44 ECC ,2|525 INC 6.9168 Vl R9,903

V2 2S.482

LVI -30,14

LOL 179.75 VL 32.S84 GAL

LOP $4S,RI VP 23,726 GAP tO,14 AZP 83.28 TAL 328,33 TAP 134.47 RCA 145,11

GP 25,T7 ZAL 128,13 ZAP 133.16 ETS 152.59 ZAE 150.38 ETE 106,01 ZAC 127,13

APO 223.T?

[TC 276,16

DLA -51,43 RAL $50.79 RAD 6648.2 VEL 12,376 PTH T.2G VHP 5,510 DPA 4.45 RAP 300,23 ECC 1.6471

L'| TIME INJ LAT ]NJ LON0 INJ RT ARC INJ AZHTH INJ TIME PO CRY TIM INJ 2 LAT INJ 2 LONG

2975,9! 21.73 4?._1 242.25 1_?.84 _ 8 S 9?5.9 38,79 27,22

1978,9t 21.73 47.31 242,25 157.$4 ! 8 8 975.9 35.79 27,22

19T5.91 21.73 47,31 242.25 137.84 1 8 S 975.9 3S.T9 27.22

1975.91 21.73 47,31 242.25 137.84 1 8 S 975.9 38.79 27.22

1975.91 21.73 47.31 242.25 137,84 1 8 8 $75.9 38.79 27.22

tgT5,gl 21.73 47.3l 242,25 137,84 1 6 8 gT5.9 36,79 27.22

IgT5.gl 21.73 47.31 242.25 13T,84 1 8 8 975,9 38.79 2T,22

DIFFERENTIAL CCRRECT|ON8

TDE-1.4146 TRA-l.D163 TC3 -.036D DAU .3D7t

R0[-1.0337 RRA'l,2441 RC3 ,6900 FAU .OB473

FOE 3.0164 FRA 4.4741 FCS-2.Z066 SSP 5395

80[ 1.7532 6RA 1.6064 BC3 .6910 FSP 1141

LAUNCH OAT( MAR 2t t9Tl

HELIOCENTRIC CCNIC

RL 149,01LAL ,DO

RP 20T,O4 LAP "1,64

RC 78,426 GL "45,43

PLANETOCENTRIC CONIC

CS 35.320 VNL S,D46

LNEH AZNTH LNCH TINS

42,48 O 39 24

42.45 O 39 24

42,45 O 39 24

42.45 O 39 24

42,43 D 39 24

42,45 O 39 24

42.48 O 39 24

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 2145,1 5GR 237t.5 SG3 703.6 ST 74,4 SR 89.5 $S 67,?

RRT ,9093 RRF -,9968 RTF -.8968 CRT .9616 CR8 .9955 CST o9390

$GB 3197.7 R23 -.2131 R13 -,9740 LSA 128_4 HSA 16.3 8SA .3

SG1 3125,! SG2 677,5 THA 48.15 EL1 94.8 EL2 8.9 ALP 36.62

FLIGHT TIHE lgQ,O0 ARRIVAL DATE _;EP 2? 1971

DISTANCE 483.311 EARTH TO MARS

LOL 179.73 VL 32,555 GAL "5.5S AZL 97.51 HCA 167.38 SHA 183,94 ECC ,21085 INC 7,5115 Vl 2g,SO3

LOP 34T,23 VP 23.875 GAP 9.03 AZP 62.67 TAL 323,36 TAP 135.75 RCA 145.15 APO 2_2.73 V2 26,454

GP 28.43 ZAL 126.35 ZAP 130.56 ETA 151.92 ZAE 147,73 ETE 108,57 ZAC |29.82 ET¢ 278.24 LVl -40.38

DLA -53,53 RAL 353.82 RAO 6649.0 VEL 12.461 PTH 7.36 VHP 5,31G DPA S.91 RAP 30t.16 ECC 1,8823

L-I TIME INJ LAT INJ LONG INJ RT kSC |NJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2009.33 21.56 50,70 246.83 140.28 1 12 53 1008,3 39,45 31.46

2009.33 21.56 30.70 245.83 I40.28 I 12 53 1009.3 39,45 31,48

2oog.3s 21,56 SO,TO 24G.8_ 14D,26 1 12 53 1Dog,3 39.46 31,48

2009,33 21.56 30,70 246°83 140.28 ! 12 53 1009.3 3g.43 31.48

2009.33 21.55 SO,TO 246,83 140.28 1 12 53 1009.3 39,45 3t.48

2D09,33 21.56 50.70 245.83 140,28 1 12 53 1009,3 38.45 31,48

2009,33 21.56 30,70 246,83 140.28 ! 12 53 1009,3 39,43 31,45

DIFFERENTIAL CORRECTION3

TDE-l.5113 TRA -.9204 TC3 -.0561 BAU ,3423

RDE-1.2626 RRA-I.SD35 RC3 .72|8 FAU .08439

FD2 3,361T FRA 4.3140 FC3-2.0646 DIP 5?89

DO2 1.9593 BRA 1.6451 BC3 .7237 FGP I145

LAUNCH DATE MAR 21 1071

HELIOCENTRIC CONIC

RL 149,01 LAL ,DO LOL |?8.73 VL 32.527 GAL

Re 207.12 LAP -1,22 LOP 345,46 VP 23,62D GAP

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 208S,3 SGR 2664,3 SG5 698,7 ST 78.1SR 68,3 $8 92.0

RRT ,9016 RRF -.9976 RTF -,8882 CRT .9787 CR8 .9971CRT ,96|8

SGB 3363.4 R23 -.1908 Rt3 -.9Tg6 LSA 13T.1NSA 16.4 $3A ,3

86t 3304,23C9 T27,4 THA 52,67 ELI 102,4 EL2 10,3 ALP 42,23

PLIGHT TIHE lg2,0O ARRIVAL DATE SEP 29 IRTI

DIGTANCE 487.331 EARTH TO NAR$

"5.3t AZL 98,23 HCA |80.65 8HA |85,45 ECC .20868 INC S,R350 Vl 2D.R03

R,53 AZP 81,92 TAL 328,39 TAP 137,04 RCA 145,19 APO 221,T7 VR 80.444

RC 76.944 GL -48,50 GP 31.46 ZAL 124.33 ZAP 12?.G3 ETS t51,30 ZAE 144,68 ETE 10T.1g ZkC 132.90 ETC 2T6.36

DLA -55,78 RAt. 387,39RAD $650,1 VEL 12.580 PTH 7,44 VHP S,S?6 OPA R,74

|NJ LAT INJ L_)G 1NJ RT ASC INJ AZMTH INJ T|HE PO ¢8T TIN

21.08 54.24 252.36 14_.90 20 49 1046,3

21,08 54,24 252,36 142,90 20 49 10_6,3

21.08 54.94 232.33 242,90 eO 49 1046.3

2|,06 54.94 259,35 142,90 20 49 1046.3

21,OO 34,24 252,36 142,90 20 49 1046,3

21,08 84,24 252,38 142,S0 20 49 1046,3

91,00 34,24 E52.36 142,90 20 49 1046,3

PLANETOCENTR|C CONIC

C3 38.369 VHL 6.t94

LNCH AZHTM LNCH TIN[ L'I T|NE

39,73 O 46 42 2046.32

39,73 O 46 42 2046,32

39.73 O 46 42 9048.32

39,73 0 46 42 9046,39

39._3 O 46 4R 2046_32

39.Y3 0 46 42 2046,32

39.?$ 0 48 42 2046.32

DIFP[RENT1AL CQqRECT|ON8

TD['|,i|8? TRA *.T984

R02"1.588G RRA-I.4844

FOE 3,?SYO FRA 4,053R

ROE 2.2661SRA 1.8860

T¢3 -.0635 GAU .3856

RC3 .?ASS FAU ,0830G

FC3"I,ST49 38P G148

DC3 oTSIG PSP 1192

HID-COURSE EXECUTION ACCURACY

5GT 1992,0 8GR 9994,2 363 879,5

RRT ,8830 RMF ",$882 RTF -,_,87

8GB 3596,3 RE3 *,|646 El3 -,9850

86! 3S14.3 862 763,9 THA 57,37

LVI -42.6_

RAP 299,93 ECC 1,6313

IHJ 2 LAT INJ 2 LONG

39.83 36.11

39.63 33.11

39.83 38.11

39.83 33.12

39,83 88,11

39,03 3S,II

39.83 38.11

ORDIT DETERN|NATION ACCURACY

ST 77,3 8R 82,0 88 96.6

¢RT .9789 CRI .V982 CIT ,J461

LSA 147.5 HSA 16.2 IDA .$

ELI |lZ.l EL2 11.8 ALP 48,72

LAUNCH 6ATE MAR RI |97| FLIGHT TIME 924.00 ARRIVAL DATE OCT _1 $97|

HELZOC[NTRIC CONIC

RL 149.01 LAL .00

RP 209.53 LAP "1.21

RC 108,233 GL 42,50

PLAHETOCENTRIC CONIC

C3 34.5&6 VHL 3.6?g

LNCH AZHTH LNCH TIME

50.00 13 49 52

80.00 13 32 38

TO.DO 12 36 26

?0.93 11 38 0

?0,93 11 58 O

T0.95 11 58 O

110.00 17 35 52

DIFFERENTIAL C_RRECTIONS

TOE 1.0373 TRA ,3238 TC3 -.T194 8AU ,6526

RDE 2.714? RRA 3,6888 RC3-1,2151 FAU ,09083

FOE 4.3339 FRA 6.0905 FC3-2.2?30 BSP 9133

BDE 2.9061 ERA 3.7040 DC3 1.4121 FSP 129T

DISTANCE 533.568 EARTH TO MAR8

LCX. 179.?3 VL 32.980 GAL -5.15 AZL 82.13 HCA 188.87 3HA |79.31 [CC .19143 INC 7.8715 Vl Eg.go3

LOP 8.31 VP 92,968 GAP 5,41 AZP 9T.78 TAL 327.0| TAP 155,88 RCA 145,15 APO 213.86 VE ES, 162

GP -44.71 2AL 125.01ZAP |00,40 ST8 |89.29 ZAE |26,88 ST[ 225.99 ZAC 57,72 ETC 272,09 LVI 31,44

DLA 33.G5 RAL 315.42 RAD 6346.7 VEL 12,423 PTH T.33 VHP 5.184 DPA -GD,G2 RAP _11.44 ECC _.5G66

L-I TIME ]NJ LAT INJ LONG INJ RT A$C |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3883o72 -43.54 173.|2 915.65 68.54 14 56 16 2983.7 -47.43 138.82

4029.77 -33,53 171,92 21D.32 66.19 14 39 47 3D29.8 -40.00 142.86

4196.71 -19.66 177.T2 202,74 61,49 13 46 22 3196.? -29.66 133.67

4314.27 -14.89 184,03 195,g! 59.46 13 9 35 3314,3 -26.12 161.37

4314,27 -14,89 184,03 189.9! 59.46 13 9 55 3314,3 -26.12 161.37

4314.27 -14.sg 184,D3 198.91 39.46 13 9 55 3314,3 -26.12 181.37

3243.53 -lg,66 106.64 202,74 61.49 18 29 S_ 2243.5 -29,66 82,59

HID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

$GT 1371.6 SGR 5263.2 $63 752.4 ST 50,9 SR t,_7.3 35 I06.0

RRT ,7647 RRF .9892 RTF .7?32 CRY .8416 C_$ -.8999 CST -.8370

SGB 543g.0 R23 .0189 R13 .998] LSA 187.8 N_A 15.8 SSA ,2

SG! 5368._ $62 666.3 THA 78.42 EL1 153.0 EL2 16.3 ALF 71.78
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUN¢_ DATE MAR 81 tSTS

HELIOCENTRIC C_llE

RL 14R,01 LAL .0O

RP tOg.7S LAP "$.18

I¢ 107,890 GI. 48,80

PLAk[TOCENTRIC CON|C

C8 28.782 VML 5,451

LNCM AZMTN LNCH TIME

50.00 14 23 38

60,DO 14 El 30

?O.OO 14 1? 21

80.DO 14 3 3

82.83 13 28 50

100.00 16 45 55

ItS.OR lg IS 53

FLIGHT TII_ 288.00 ARRIVAL DATE NOV 2 fl?t

DISTANCE 351,183 EARTH TO MARS

$2.|?4 GAL "5,14 AZL 83.25 HCA $80,08 SNA $79,42 ICE ,$8115 INC S,7483 Vl

V2

LVI

LOt. 179.73 VL SO.R03

LOP 9.74 VP 22.985 GAP 5.19 AZP g8.85 TAL 326.$0 TAP 158.9G RCA 145.12 APO 213,72 28.137

GP -41.77 ZAL $28,87 ZAP 99.58 ITS t87.53 ZA[ 128,03 ETE 222,08 ZAC S0.87 ETC 271.88 ZR.97

DLA 29.$0 RAL 314.9T 2AD 8648.9 VEL 12.238 PTH T.18 VHP 4.852 DPA -64.00 RAP 500.08 [CO 1.4901

L-I TIN[ INJ LAT INJ LONG IHJ AT ASC INJ AZNTH INJ TIN( PO CST TIM ;NJ 2 LAT INJ 2 LONG

3836.9D -46,42 16D,18 210,56 78,14 $5 E? 32 2837,0 -45.76 123,08

3842.55 -37.80 157.90 207.78 74,85 15 25 33 2842.5 -40,00 126.07

3854,54 -29.$3 |55,?1 204,62 71.32 |$ 2! 41 2854.5 o34.0! |28,08

3889.83 -19.84 155.17 200.66 67.05 15 $ 3 2098.8 -27.58 130,43

4009,75 014,15 180.70 198.07 84.30 $4 55 39 3DDS.R -23.33 137.4t

3574.31 -19.64 156.54 200.66 $7.05 17 42 9 2374.3 -27.38 91.80

2901.35 o29.13 84.62 204,62 71,32 20 5 I4 18DI.4 o34.01 57.00

01FPERENT IAL CCRRECTIONS

TOE ,9881 TRA .4718 TCS -.8769 DAU .$165

ROE E,83R5 RRA 3,471! RC3-1.8749 FAU ,10131

FOE 4.5736 PRA ?.1504 FCS-2.9449 _8P 8553

BOE 2.5332 BRA 3.8030 B¢3 1.5473 FSP 1553

LAUNCH DATE MAR 21 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AccuRACY

SGT $581,0 3GR 5032,8 SG3 894.6 ST $2,6 8R 137.5 88 113,3

RRT .8145 RRF .9992 RTF ,8208 CRT .9523 CRS -.8998 CIT 0.9459

$86 5257.6 R23 .0299 R13 .9988 LSA 185.1HSA 15.9 8SA .3

SGI 5187,5 SG2 855.9 THA 75.77 ELI 146.5 EL2 IS.1 ALF 69,77

FLIGHT TIN[ 228.00 ARPTVAL DATE NOV 4 1971

HELIOCENTRIC CONIC DISTANCE 561.884 EAATH TO MARS

RL 149.01 LAL .OO LOL 179.73 VL 32.269 GAL "5.16 AZL 84.13 HCA 191.31 SNA 179.34 [CC ,19096 IN¢ 5.$668 Vl 29.903

RP 209.99 LAP -1.15 LOP 10.98 VP 22.891 GAP 4.96 AZP 95.15 TAL 326.73 TAP 158.05 RCA 145.09 APO 213.59 V2 26,111

RC 110.071 GL 39.59

PLANETOC[NTHZC CONIC

C3 26.568 VHL 5.154

LNCH AZNTH LNCH TIME

SO.DO 14 50 1t

60.DO 14 37 12

70.00 15 9 6

80.OD 15 33 36

90.00 |6 31 49

tO0.O0 18 16 2?

leO.DO 20 8 32

GP -39.12 ZAL 131.tl 2AP 96.48 ITS 185.84 ZAE 128.72 [TE 218.76 ZAC 63,35 [TC 271.68 LV1 28.79

DLA 25.06 RAL 316.37 RAD 6645.6 VEL 12.195 PTH ?.DR VHP 4.533 DPA -61.63 RAP 305.19 ECC 1.4372

L-I TIME ]NJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIN[ PO CST TIM ;_J 2 LAT INJ 2 LONG

3717.53 -47.49 145.86 205.41 86.80 15 52 9 2717.5 -43.16 114.77

369J.83 -39.73 146.18 2D4.41 82.58 15 58 $] 2698.8 -38.40 115.11

3663.78 °32.49 141.88 202,95 78.84 16 10 10 2663.8 -33,77 113.22

3588.91 -26,53 |34,52 201,41 75.77 16 33 23 2566.9 -29,83 JD7.39

3398.08 -23.88 118.83 200.62 74.38 17 28 28 2395.9 -28,D9 93,71

3051.38 -25,$3 98.89 2Dl.41 75.77 lg ? 29 2D81.4 "29,85 68,96

2710,59 -32.48 TO.SO 202.95 78.84 20 53 43 1710.6 -33,77 42,14

O|FPERENTfAL CGRR£CTIONS

TOE .9837 TRA .8283 TC3"1,0382 6AU .8934

R02 2.043? RRA 3,2888 RC3-1.SORSrAU ,11070

?DE 4.7468 FRA 8.1062 FC3-3,$073 887 8574

BDE 2.2598 ERA 3.3288 DES 1,6TOG FSP 1?87

LAUNCH DATE MAR 21 1971

HELIC_ENTRIC CONIC

RL 14R.01 LAL .00

RP 210.2R LAP -S*12

RC 11R.177 GL 88.84

PLANET¢_ENTRIC CONIC

C3 24.333 VHL 4,935

LNCM AZMTH LNCH TIME

80.DD 15 12 3

RO,OO 18 25 26

70,OO 18 4R 31

iO,OO II 83 35

RO.O0 17 SO 5

|00.00 JR 8 28

riO.OR 20 45 51

HXD-COURSE [XECUTZON AccuRACY ORBIT DETERMINATION ACCURACY

8GT 1689,8 SGR 4803.4 5G3 1024.6 ST 54.8 8R 128.6 SS 118,7

RRT ,8543 RRF ,9891RTF .8890 CRY .9828 CR8 -,8996 CST -.9548

SGB 8095,3 R23 ,0419 R13 .9982 LSA 182.8 HSA 15.1 3SA .3

SGI 5024.8 SG2 844.G THA 72.67 ELI 139.1 EL2 13.7 ALP 87.45

FLIGHT TIN( 230.00 ARRIVAL DATE NOV 8 lj71

DISTANCE 58G.051 EARTH TO MARS

LOL 176.73 VL 32.254 GAL "5.18 AZL 84.84 HCA IS2.52 8HA t?S.2? [CO .19085 IN¢ 5.1385 VS 28,603

LOP 12.20 VP 22,655 GAP 4,74 AZP 95.03 TAL 326,58 TAP 189.08 RCA 145.06 APO 213.48 V2 28,085

GP -36,72 ZAL 133,59 _AP $7.15 ITS 184,25 ZA[ 129.01 ET[ 215,50 ZAC 65,78 ET¢ 271.42 LVI 24,88

DLA 21.40 RAL 317,62 RAD 8644,7 VEL $2,053 PTH 7.00 VHP 4.519 DPA -59,49 RAP 302.65 ECC 1.4005

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

3618,24 -47,44 138,87 200.88 84,18 18 12 21 2618.2 -40.29 108.68

3502,60 -40.2g 188,38 208.18 85,22 16 E3 8 2582,6 "36.18 IOS,04

$520.40 -33,85 13D,24 200,78 65.18 18 49 12 2820,5 -32.30 102.31

3404,19 -28,81 121,48 200,14 82.21 17 20 21 2404,2 -28.23 94.07

318¢.35 -26,93 t08.$7 I88.81 81.04 18 23 tO 2188.3 -27,98 78,4t

2875,S6 -28,81 82,85 200.14 82,21 19 54 27 1870.7 -29.23 55,43

2587,30 -33.85 89,85 200.78 85.14 21 28 45 1567.3 -32,30 31,22

OlFPENEMTIAL CORRECTIONS

TD[ .9588 TRA .7941 TC3-1.1588 8AU .5005

tot 1,8183 RRA 3.0111 RC3-t.3221 FAU ,ItStT

FOr 4,6881 FRA l,lSSS FC3-4,2401 ESP 1313

lot 1,0548 ERA 3.t118 8C3 1.7848 FIT 1883

LAUNCH DATE NAN 21 117|

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1901.| 3OR 457T.S 803 1141.1 IT 57.5 8R 120,4 83 IIZ.?

flRT ,884R RRF .8|88 RTF ,_.04 CRT .9718 CRI ",1994 C81 -.el|7

8GB 4851.8 RI3 .0t48 R13 .1875 L|A 180.? MIA 14.l $8A .4

8G1 4888,T 8G2 828,8 THA 89,18 ELI 132,8 EL2 12,3 ALP 84,88

PLIGHT TIME 232,0D ARRIVAL DATE NOV 8 1971

MELIOCEMTR|¢ CONIC

RL 148,01 LAb ,00

RP 210.48 LAP "t,Ol

RC I14,807 GL 31.48

@LAk¢TOCENTMIC CONIC

C3 St,?4| VHL 4,788 DLA

LNCH AZNTH LNCH TIME Lol TIME |NJ LAT

SO.DO 13 30 30 3534.58 -4S,72

G0.00 15 48 43 3488.01 "40,08

?0.00 16 IG O 3405.34 "34.15

80.00 17 O 29 3288.53 -29.78

60.DO 18 10 38 3038.81 -28.08

IO0.OO 1l 43 21 2740,80 -29.76

110.00 21 15 34 2412,18 -34.15

DIFFERENTIAL CORRECTIONS

TDE .8805 TRA ,9635 TC3-1,3872 8AU .5?48

RDE 1.641R NRA 2.9081 RC3-1.3548 FAU ,$E843

POE 4.98D4 FRA 9.7071 FC3-4.8131B$P 6|1D

ROE 1.6018 ERA SoD835 Des 1,8897 F$P 2158

DR|?ARC| S?0,221 EARTH TO MARS

LOL l?l,T3 VL 3t,|il tAL -|.25 AZL 81.43 HCA 193.74 8HA $78,21 ICE ,18082 IN¢ 8.3718 Vl tg,S03

LOP 13.43 VP 2E,SIg GAP 4,$2 AZF 24,44 TAL 328,38 TAP 180,12 RCA 145.02 APO 213,41 V2 84,058

GP -34.84 ZAL 135,73 ZAP 85,86 [18 182.80 ZA[ 128.93 IT[ 212.32 ZAC 8T.SS [TC tTI.IS LVl 83.18

$G.30 RAL 358,78 RAO 1644,D VEL $1.841 PTH 6,85 VHP 4.182 DPA -57.54 RAP 300,31 [CC t,3743

[NJ LONG [NJ RT ARC INJ AZNTH |NJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

131.32 tS?.21 100.25 16 88 25 2534,8 -37.48 100.98

120.16 $92.41 84.78 18 46 49 2486.1 -33.81 98.98

$21,87 198,75 80,4? 17 12 53 2405,3 -30.38 83.88

111,34 198.66 87.48 |? 54 55 2288,3 -2?.78 84,08

94,52 188.56 85.35 18 | 35 2038.9 -26.75 87.58

?2.70 lg8,66 87.48 20 28 2 1740.8 -27.78 45.46

5D.88 19S.7S 80.4? 21 53 28 1452.2 "30.39 22.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2119.5 SGR 4358.? SG3 1244,8 ST 60.3 8R 113.D 88 123.7

RRT ,9074 RRF ,8887 RTF .9103 CRT .87g3 CRS -.g990 CST -.86g7

SGB 4847,6 R23 ,D678 R|3 .9965 LEA 179.1 MS4 13.4 85A .5

$Gl 4?79.0 SG2 $12.S THA 65.44 ELI 127.8 EL2 10.8 ALP 62.11
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JPL TM 33-100
EARTH--MARS TRAJECTORIES (VOL. 4, i9713

LAUNCH DATE MAR 81 IS?l

NELIOCtNTRI¢ CONIC

RL 149.01LAL .DO

RP 210.70 LAP "1.05

RC !16.460 6L 29,48

PLANETOCENTRIC CONIC

C3 R1,590 VHL 4.$47

LNCN AZNTN LNCN TIME

50.00 13 46 24

S0.00 16 | 27

?0.00 I6 40 36

90.00 t? 30 0

90.00 16 42 $5

100.00 20 12 52

110.00 21 40 $

FLIGHT TIN( 234.00 AERIVAL DATE NOV |O 1971

DR|TAKE 574,394 EARTH TO MARl

LOt. I79.73 VL 32.138 GAL -5.24 AZL 85.92 HCA |94.96 SNA |79.1? ECC .19086 INC 4.0818 Vl 29.903

LOP 14.$3 VP 22.786 GAP 4.30 AZP 93.24 TAL 326,|9 TAP I$|.IS mCA 144.RY APO 213.36 V2 26.030

GP -32,37 ZAL |37,59 ZAP 94,04 [T$ 101.47 ZAE 126,55 EYE 209,30 ZkC 69,90 ETC 270.96 LV| 21,65

OLA 15,46 RAL 319.00 RAO $643.5 VEL t1,899 PTH 6.93 VHP 4,0|9 DPA "5$.?? RAP 2R8,32 ECC 1.$$59

L'! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH ]NJ TIME PO CIT TIN INJ 2 LAT INJ R LONG

3463.26 "45,65 124.70 194.35 105.20 16 44 ? 2463,3 -34.T9 96.25

3404,56 -3R,SB 121,34 195,20 99,33 17 5 12 2404.6 -31.46 93,33

3309.83 -33.85 114.53 197.06 94.86 IT 35 46 2309,2 -28.36 87.19

3155,13 -29,8! 103.09 197,34 91.82 13'22 35 2155.2 -25.03 ?6.29

2919.79 -29.2? 85.82 19?,30 9D.?O 19 31 35 1919.8 "_5.13 59,25

2629.62 -29.81 64.43 |97,34 91,82 20 56 41 1629.6 "26,03 37.66

2356.64 -33.85 43,45 197.06 94.86 22 19 21 |356,6 -28.36 15.11

DIFFERENTIAL CGqREETIONS

TOE .9729 TRA 1.1363 TC3-1.$110 BAU .5?44

ROE 1.4983 RRA 2.7465 RC3"1.2952 FAU .13289

FDE 5.0221 FRAIO.3601 FC3-5,3289 8SP 7939

DOE 1.7865 BRA 2.9?23 BE3 1,9901 FSP 2347

N]O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2350,4 SGR 4148,4 $03 1334.5 6T 63.9 SR 106.4 39 127.6

RRT .g246 RRF .9935 RTF .g270 CRT .9855 CRS ",9986 CRY -,9?54

$GB 4768,0 R23 .0808 R13 .9953 LSA 177,7 NSA 12.7 8SA .5

$01 4702.1 SG2 790,I THA 61.47 ELI 123,7 EL2 9.3 ALF 59.19

LAUNO_ DATE MAR 21 1971 FLIGHT TIH_ 235.00 ARRIVAL DATE NOV 12 1971

HELIOCENTRIC CCNIC

RL 149.01LAL *DO

RP 210.9S LAP "1,02

NC 118.637 GL 26.79

PLANETOCENTR|C CONIC

¢3 20.750 VHL 4.555

LNCH AZMTH LNCH TIME

50.00 16 0 17

60.00 16 25 31

70.00 17 1 29

80.00 17 54 38

90.00 19 9 20

100.00 20 37 30

110.00 22 0 56

DISTANCE 578,372 EARTH TO MARS

LOL 179.73 VL 32,256 GAL -5.27 AZL 86.34 HCA 196.17 6MA 179.13 ECC .19098 INC 3.664? Vl 29.903

LOP 19.8? VP 22.747 GAP 4.09 AZP 93,52 TAL 325.98 TAP 162.16 RCA 144.92 APO 213.34 V2 29.001

"30.77 ZAL 139.20 ZAP 92.32 ETS 180.26 ZAE 127,gl ETE 206.47 ZAC 71.80 ETC 270.73 LVI 20.30

OLA 12.94 RAL 320.75 RAO 6643.2 VEL 11.864 PTH 6.88 VHP 3.914 DPA -54,16 RAP 296.43 ECC 1.341S

L-I TIME ZNJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3402.07 -44,42 119.40 /92.20 109.19 16 56 59 2402,1 -32.35 92.46

3334.91 -38.46 115.65 194.50 103.12 17 2! 6 2334.9 "29.24 88,76

3229.03 -33.21 108.31 195.73 98.48 17 55 19 2229,9 -26.37 81.75

3062.53 -29.41 96.23 196.27 95.40 18 45 41 2062.5 -24.23 TO.DO

2821.44 -27.98 78.64 196.41 94.28 19 56 22 1821.4 -23.41 52.56

2537.00 -29,41 57.59 196.27 95.40 21 19 47 1557,0 -24.29 31.37

2275.85 -33,21 37,23 195.73 98,48 22 38 52 1275.8 -26.37 10.67

DIFFERENTIAL CCRRECTION9

YD[ .9926 TRA 1.3108 TC3-1.6594 BAU ,5822

ROE 1.3699 RRA 2.5045 RC3-1.2860 FAU .14053

FOE 5.0198 FRAIO.9?70 FC3-5.8633 BSP ?703

ROE 1.6918 BRA 2.89713 BE3 2,0985 FDP 2438

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2589.1 S_ 3932.8 SG3 1407,7 ST 67.4 SR 99.6 $S 128.4

RRT ,9393 RRF .9982 RTF ,9411 CRT .9901 CRS -.9981 CST -.9796

SGB 4708.6 R23 .0927 R13 .9939 LSA 175.S NSA 12.1 SSA .G

SG! 4648.1 SG2 751.8 THA 57.31 EL| 120,1 EL2 7.9 ALF 56.01

LAUNCH DATE MAR 21 1971 FLIGHT TIE 238.00 ARR%VAL DATE NOV 14 1971

HELIOCENTRIC CONIC

RL 149.01 LAL .00

RP 211.20 LAP -.99

RC 120,836 GL 24.3?

PLANETOCENTRIC CONIC

C3 20.141 VHL 4.488

DISTANCE 582.747 EARTH TO MARS

LO(. 179.73 VL 32.254 GAL -5.31 AZL 86,69 HCA 197.39 9MA 179.10 ECC .19117 INC 3.3053 Vl 29.909

LOP 17,09 V? 22.711 GAP 3.88 AZP 93,15 TAL 325.76 TAP 163.15 RCA 14A.87 APO 213.34 V2 25.9?2

GP -29.12 ZAL 140.61 ZAP 90.54 ET9 179,17 ZAE 127.06 ETE 203.85 ZAC 73.48 ETC 270.51 LVI 19,10

LNCH AZNT H LNCH TIN[ L'I TINE INJ LAT

50.00 16 1235 3349.17 "43.14

60,00 16 40 30 3274.87 -37.42

70.00 17 19 37 3199.79 -32.39

80.00 18 19 47 2993.85 -28.77

90.00 19 31 52 2733.30 -27,41

100.00 20 58 38 2456.32 "23.?T

110.00 R2 19 3 2206.61 -32.39

DIFFERENTIAL CORRECTIONS

TOE 1.0190 TRA !.48i2 TCA-|.8016 BAU .5971

ROE 1.2849 RRA |.455R RC3-1.22|$ FAU .14279

FOE 5.0965 FRAI1.40?4 FC3-$,13?T BSP 7?63

ROE 1.5380 ERA 2.8706 9C3 2,1822 FSP 2611

LAUNCH DATE MAR 21 19T1

HELIOCENTR|C CONIC

OLA 10.68 RAL 321.64 RAD 6642,9 VEL 11.838 PTH 6.86 VHP 3.031 DPA -52,67 RAP 294.69 ECC 1.33t5

INJ LONG INJ RT ARC INJ AZHTH ]NJ TIHE PO CST TIN ]NJ 2 LAT ]NJ 2 LONG

114.96 190.62 112.41 17 8 24 2349.2 -30.14 89.35

110.89 193.24 106.20 17 35 5 2274.9 "27.20 85.00

103.08 194.75 101.47 18 12 16 2159.8 "24,49 77,26

90.47 195.49 98.36 19 5 30 1903.8 -22.48 64.82

72.63 195.70 97.24 20 17 30 1738.3 -21,71 47.06

51.84 195.49 98.36 22 39 3T 1458.3 "22,46 26.19

31.99 194,75 101.47 22 55 50 1206,5 -24,49 6.10

MID-COURSE EXECUTION ACCURACY ORBIT OCT[RMINATION ACCURACY

3G? 2836.1 SGR 3751.8 3G5 1477.2 3T 71.1 SR 95,0 SS 130.4

RflT ,9453 RRF ,9976 RTF ,_85 CRY ,9940 CR8 -,997S CST -.9859

SGB 4703.1 R23 .1044 R13 .9924 LSA 175.9 RSA 11.4 89A .7

801 4644.4 SG2 ?40,S THA 53.34 ELI 118.5 EL2 6.2 ALF 53.24

FLIGHT TIME 240,00 ARRIVAL DATE NOV 15 IR71

RL 149.01LAL .00

RP 211.46 LAP ",93

RE 123.058 GL 22.19

PLANETOCEHTRIC CONIC

¢3 19.T03 VHL 4.439

LNCH AZHTH LNCH TIME

50.00 16 23 35

60.00 16 53 49

70.00 17 39 34

80,00 16 34 IS

90,00 19 51 27

100.00 21 t? 6

110.00 22 35 1

DIFFERENTIAL CCRRECTION$

TOE 1.0449 TRA 1,6641

ROE 1.2137 RRA 2.3349

FOE 5.1616 FRAIl.B619

BDE 1.6014 6RA 2.8667

DISTANCE 55$.92| EARTH TO MARS

LOL 179.?3 VL 32,23| GAL "S,35 AZL 87.01 HCA 198.$0 8NA 179,09 EC¢ ,|9143 IRE 2,9961 VI 80.903

LOP 18.30 VP |2.675 GAP 3,37 AZP 92,84 TAL 325.53 TAP 164.13 RCA 144.01 APO 213.37 V2 25.942

GP -27.60 ZAL 141,$3 ZAP U.?2 ETS 179,19 ZAE 126,04 ETE 201.44 ZAC 75,01 ETC 270.30 LVI 19.02

OLA 6.63 RAL 322,4? RAO 9642.7 V[L 21,620 PTH $.34 VHP 3.765 DPA -51.30 RAP 293,03 £CC 1.3243

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C3T TIM INJ 2 LAT ZNJ 2 LONG

3303,19 -42.6? !11.26 189.49 115.04 17 18 38 2303.2 -29.15 56,79

3222,73 -36.35 106.87 192,35 108.T4 17 4T 31 2222.? -25.33 91.55

3099.6? -31,49 98,14 lg4,06 _03,93 18 2? 14 2099,9 -22.74 ?3.49

2g16.10 -25.00 85,50 I94.g5 100,82 19 22 $I 1g16,1 -20,82 60.47

2666.93 -26.70 67,53 I95.21 9g.70 20 35 54 1666.9 -20,09 42.43

2390.5? -26.00 46,95 194.95 100.82 21 $6 S? 1390.6 -20.82 21.84

2146.69 -31.49 27.56 lg4.06 103.96 23 10 4? 114_.7 -22.74 2.40

MID-COURSE EXECUTI_ ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.9494 BAU .$967 3GT 3087,3 SGR 35T7,1 SG3 1933.5 ST 74.9 3R 90,? S$ 132,1

RC3-1.1554 FAU ,14412 RRT ,9516 RRF ,9974 RTF ,9543 CRT .9968 CRS -.9g6? CST -.g873

FC3-6.3322 BSP 7855 SGB 4725.1 R23 .1153 R13 .9908 LSA 176.6 NSA 10.9 SSA .8

BE3 2.2653 FSP 2766 SG! 4666.9 SG2 727,0 THA 49,41 ELI 1!?,6 EL2 4,6 Ai F 50,46
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 22 lilY!

HELI(XEMTRIC (ONI(

RL 149,01LAL .DO

RP 211.?3 LAP -.95

RC 125.502 GL 20.25

9LANETOCENTR|C CONIC

¢3 19.397 VHL 4.404

LNCH AZHTH LNCH T;NE

90.00 18 33 29

80.00 17 5A4

TO,DO 17 49 47

80.00 19 50 35

gO.DO 20 8 45

100.00 21 35 27

110,00 22 49 15

FLIGHT TIME 242.00 ARRIVAL DATE NOV 18 te?t

• DISTANCE 591.|02 EARTH TO NARI

LGI. |?9.?$ VL $2.252 GAL "5.$9 AZL DT,28 HCA 199.80 DMA 179.08 [CC .SDI?S INC 2.7165 Vl 29.903

LOP 19.51YP 22,639 GAP 3.46 AZP 02.51 TAL 325.29 TAP 115.10 RCA 144.T_ APO 513.42

GP -28,21ZAL 142,93 ZAP 86,86 £T$ 1TT,31ZAE 124.88 ETE 199.23 ZAC ?D,42 [TC 270,09

V2 25,R11

LVI I7.04

DLA 9.84 RAL 359.25 RAD 0842.6 VEL 11.807 PTH 6.83 VHF 3.713 DPA °50.04 RAP 291.58 _CC 1.3192

L-I TIME IHJ LAT INJ LONG IHJ RT A$C INJ AZMTH IHJ TIME PO C3T TIN INJ 2 LAT ,,_J 2 LONG

5263.02 -40,67 108.16 188.70 117.20 17 27 52 5263.0 -2_,$T 84.61

3177,20 -35,30 103.47 191,?4 110,05 17 58 4t 21TT,2 -23.64 T9,18

3047.61 "30.57 94.84 193.62 106.03 18 40 35 2047.8 -21,15 70.28

2857.17 -27.18 81.40 194.61 102.87 19 38 12 1857.2 -19.20 56.YT

2604°95 -25,91 63.17 194.92 101.75 20 52 10 1605.0 -18.58 38.5A

2351.54 -27.18 42,77 194,61 102.87 22 12 19 |331,6 -19.29 18,14

2094.43 -30.5? 23,?6 193.62 106.03 23 24 8 1094.4 -21,13 359,20

O|FFERENTIAL CORRECTIONS

TOE 1.DY71 TRA 1.8415 TC3-2.0809 BAU ,6126

ROE 1.1380 RRA 2.2035 RC3-1.1185 FAU ,14838

FOE 5.1546 FRAIE.1631 FC5-6,6226 BSP 782?

DOE 1,5689 ERA 2,8718 6C3 2.3825 FDP 2815

LAUNCH DATE MAR 21 19?!

HELIOCENTRIC CONIC

RL 149.01 LAL .00

RP 212.01 LAP ".89

RC 127.566 GL 18.43

PLANETOCENTRIC CONIC

C3 19.196 VHL 4.381

LNCH AZHTH LNCH TEN(

50.00 16 42 28

60.00 17 16 31

?0.00 18 2 34

80.00 19 5 13

90.00 20 24 12

lOO,O0 21 48 5

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

DGT 3336.2 SGR 3390,9 $83 1575.8 8T 78,9 8R 85.8 95 151,8

RRT ,9581 RRF ,9968 RTF .gDog CRT ,9985 CRS -.9958 CIT -.9095

6GB 4758.3 R23 ,1220 R15 .9896 LEA 175.6 HSA 10,6 8Sk .9

SO1 4708.3 $82 688,2 THA 45,47 ELI 1t6.5 EL2 3,2 ALF 47,39

FLIGHT TIHE 244.00

DIDTANC[ 595,281 EARTH TO MARS

LOL 179,73 VL 32.553 GAL -5,43 AZL 8?.53 HCA 201.01 DNA 179,06 ECC ,19213 INC 2°4722 Vl 29.903

LOP 20,72 VP 22.604 GAP 3.25 AZP 92.31 TAL 325.04 TAP 166,05 RCA 144,68 APO 213,49 V2 25.880

GP -24,91 ZAL 143.89 ZAP 85.00 ET$ 176.51 ZAE I53,61 ETE 197,22 ZAC T7,73 ETC 269.89 LVI 16.16

DLA 5.20 RAL 323.98 RAD 6642,5 VEL 11,799 PTH 6,82 VHP 3,675 DPA "48,86 RAP 290.19 ECC !,3159

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

3227,82 -39.54 105.54 188.19 118.98 17 36 16 2227.8 -24.78 82,T?

3137.25 -34.30 100,56 191.56 112,6| 16 8 48 213T,3 -52,12 ?6.90

3001,77 -29,66 91.58 193,37 107,76 18 52 36 2001.8 -|9,87 87.53

2805.55 -26.34 77,Tg 194,4_ 104.59 19 51 59 1805,6 -IT,56 53.80

2550.T1 -55,10 59.40 194.80 105.47 21 6 42 1550.? -17.18 55,17

2280,02 -26.34 59,16 194.46 104,59 22 26 5 1280.0 -IT,86 14.98

ARRIVAL OAT[ NOV 20 1871

110.00 23 2 1 2048.59 -29,66

DIFFERENTIAL CGqRECTION5

TOE t,1151 TRA 2.0199 TC3-2.2080 8AU ,6293

ROE 1,0788 RRA 2,0845 RC3-1,D?O5 FAU ,t5100

FOE 5.1176 IrRAlE,4198 FC5-D.8103 BSP 7897

BOG 1,5488 DRA 2.9026 2C5 2,4520 FDP 286?

LAUNCH DATE MAR 21 19?1

HELIOCENTRIC CONIC

RL 149.01 LAL .DO

RP 212.09 LAP -.85

RC 129,850 GL 16,80

PLAN[TOCENTRIC CONIC

C3 I9,DDD VHL 4.38R

LNCH AZHTH LNCM TIME

50.00 11 50 42

8D.OO 17 R6 19

70,00 18 14 lO

80.00 19 18 2?

SO.DO 20 58 8

tOO,DO 22 1 19

liD,DO 23 15 56

20,50 193,57 lOT,?S 23 36 9 1048.6 -19,87 558.45

MIO-COURDE E_[CUTION ACCURACY ORDZT DET_HIMATION ACCURACY

SET 3590,4 DGR 3217.9 883 1600.0 8T 83,0 8R 61.5 88 131.8

RRT ,9627 RRF ,9982 RTF ,9652 CRT ,9995 CR8 -.9947 CST -.9913

$66 4621,4 R25 .1266 R13 ,9884 LEA 175,5 MSA iD,4 |8A 1,0

SGI 47?6.8 SO2 634,0 THA 41,T5 ELI 116.3 EL2 1,9 ALP A4,48

FLIGHT TIME 246.00 ARRIVAL DATE NOV R2 1971

DIDTANC( 599.459 EARTH TO M_R5

LOL 179,73 VL 29,803

LOP EI.92 VP 25.648

GP -25,?1ZAL 144,75 ZAP 83.14 ITS 175,00 2AE 122,25 [T£ 195,40 ZAC TD,94 ETC 269,70 15,35

DLA 3.72 RAL 324.DD RAO 6642.4 V(L 11.794 PTH 6.82 VHP 5.644 DPA -47.70 RAP 266.90 [CC 1.5t40

L-I 71ME INJ LAT IMJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT IHJ R LONG

5198,88 -38,50 103,32 187,90 120.46 I? 45 59 2tgD,g -25.18 81,19

3102,08 -33.55 98.06 191.1_ 114,08 18 18 2 2102,1 -20.76 74,94

R981,38 -28.79 82.78 193,29 109,22 lg 5 31 1981.4 -18,34 85.18

2760.07 -25,52 ?4,66 |94.45 |06,04 20 4 27 1?80.1 -18,58 50,84

2502,93 -24,31 56,13 194.83 104.92 2! 19 51 1502.9 -15,90 $2,26

2254.54 -25,52 36,05 194,48 106.04 22 38 53 1234,5 -|8,S8 12.21

2008,20 -28,79 17,68 195,29 109.22 23 47 4 1008,2 -1C,34 384,08

32.253 GAL -5,48 AZL 87,75 HCA 202,21 SHA t?9,09 ECC ,19258 INC 2.255? Vl

22.566 GAP 3.05 AZP 92,02 TAL 324.78 TAP 166.99 RCA 144.69 APO E13.58 V2

LVI

DIFFERENTIAL CORR[CTION$

TOE 1.1512 TRA 2,188D TC3-2.3213 IAU ,i4Tl

RO[ 1,02S5 RRA l.IT)l R¢3"1,0166 FAU ,15240

FOE S,IO2O FRAIR.8255 FC5-8,9152 68P 8022

DOE 1.5418 IRA 2.DS4R |¢3 R.5388 FSP |914

LAUNCH DATE MAR 2I tiT1

HELIOCENTRIC CONIC

RL 149,01 LAL ,OD

RP 012,57 LAP -.88

RC 132,153 GL 15,3E

PLANETOC[NTRIC CONIC

C3 19.033 VHL 4.385 OLA

LNCH AZHTH LNCH TIME L-| TIME INJ LAT

SO,DO 16 58 15 3109.64 -37,54

80.00 17 35 18 3071,05 -5E.4T

TO.DO 18 24 44 2925.8? "IT.IT

lO,OO 19 30 28 2719.85 -24,?4

90.DO 20 50 4? 5480,85 -23,53

100.00 22 13 20 2194.30 -24,74

!10.00 23 24 11 1972.49 -27.97

DIFFERENTIAL CCRRECTIONS

TOG 1.1927 TRA 2.3771 TC3-2.4377 BAU .0665

RDE .9828 RRA 1.8711 RC3 -.9588 FAU ,15256

FOE 5.0911 FRA12.?889 FC3-6.9392 DiP 8209

DOE 1,5454 DRA 3,0252 BC5 2,6194 FDP 2959

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 3841.6 IGR 3054,4 583 1851,8 5T 87,1 8R ??.? 88 131,3

ART ,9858 RRF .9855 RTF ,_Vg4 CRT ,9998 CR8 -,99_4 CIT -,9928

888 49DT.8 R23 ,t298 RI3 ,9575 L8A 175.4 d_A 10,2 8BA 1.0

5GI 48i7,9 8G2 i25,3 THA 56,57 ELI Ill,? LL2 1,I ALV 41.75

FLIGHT TIME 218,00 ARRIVAL DATE NOV 24 1871

DISTANCE 603,635 EARTH TO ,AR8

LOL 17D,73 VL 32,254 GAL -5.53 AZL 87,94 HCA 203.41 IRA 179.I1 (CC ,19509 INC 2,0971 Vl 29,803

LOP R3,12 VP E2.852 GAP 2,65 AZP 9|,82 TAL 324,Sl TAP ll?,D2 RCA 144.53 APO 215,70 V2 29,815

GP -22,80 ZAL 145.$2 ZAP 81.20 ET8 175,|6 ZA[ 120,83 ETE I05.75 ZA¢ 80,06 ETC 298.52 LV! 14.80

2,58 RAL 525,35 RAO 6642.4 V[L 11,792 PTH 6,02 VHP 3.823 OPA -46,75 RAP 287.?D ECC 1,5152

INJ LONG ZNJ RT ADC IHJ AZMTH INJ TIHE FO CDT TIN INJ 2 LAT INJ 2 LONG

10|,42 18T,78 121,70 IT 51 5 2169,8 -?2,09 T9.84

gs,gO 191,14 115,32 15 26 E9 2071,1 -lg.51 ?3.25

06,51 193.34 11D.45 lg 13 50 1925.T -17,13 63,09

Tl,g3 194,57 10T.28 20 |5 40 1719,8 -15.58 48.44

53,2? |94.96 |OD,15 21 31 48 1460.6 -14,72 2g.71

35.30 194,57 107,26 22 49 54 1194,3 -IS.38 9.81

IS,23 193.34 110.45 23 5? 3 g72.5 -17.13 552.01

MIO-COUR$E EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

9GT 4091,5 8OR 2900.7 SO3 1648,5 8T 91.3 8R 74.3 85 131,t

RRT ,9877 RRF *9946 RTF ,9721 CRT .9996 CR8 -,ggEo CST -,9g42

$GB 5015.4 R25 .1310 R13 .g866 LEA IT5.g HSA 10.1 88A 1,t

$G! 4979.3 $82 600,6 THA 35.04 EL1 117.8 EL2 1.6 ALF 59.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM GATE MAR 21 19?1

HELIOCENYR|C C_NIC

VLIGHT T|IAIE 250.00 ARRIVAL OATE NOv ES 39Yl

OIITANCE 607.410 EARTH TO MARl

"5.59 AZL 88.12 HCA 2D4.61 |HA I79.t4 ECC .19395 INC t.8791 Vl 29.905

APO 213,83 V2 25.782

ETC ZS9.35 LYI 13.92

RAP 286.60 [CC 1.3|34

;NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1? 57 39 2145.S -20.9? 79.65

18 34 19 2043.6 -18,41 71.??

19 22 40 1894,0 -16.05 $1.28

20 26 12 1684.1 -14,31 46.33

2| 42 45 1425.1 -t3.65 2?.47

23 0 19 1155.6 -14.31 7.?0

24 6 13 940.6 -16.05 350.20

31.261 GALRL 149.01LAL .DO LOt. 179.73 VL

RP 812.86 LAP ".TO L04_ 84.32 VP 22.497 GAP 2.65 AZF 9|,71 TAL 324.22 TAP 118,83 RCA |44,45

RC 134.475 GL 13.96 GP "21,56 ZAL 146.2| ZAP _,45 [T8 !74.59 ZA[ 119.37 IT( 192,26 ZAC 81.11

PLANETQ¢ENTR|C CONIC

C3 19.046 VHL 4.354 DLA 1.27 RAL 325.99 RAO S042.4 VEL !1,?93 PTH 6.62 VHP 3.S|| OPA -45.??

LNCH AZMTH LNCH TINS L'I TINS INJ LAT INJ LONG INJ RT A$C INJ AZNTH

SD.OO t? 9 14 3145.61 -IS.S? 99,78 187o79 122.75

60.00 17 45 34 3043.60 "31,65 94.03 191,23 116.37

70.00 15 34 26 2894.01 "27,20 84,18 193,50 111,50

80.00 19 41 28 2684.09 -23.99 69.53 194.78 108.33

90.00 21 2 22 2423.08 -22,80 50.76 195.20 107.20

100.00 22 24 20 2158.56 -23,99 30.90 194.78 108.55

!10.00 23 33 52 1940.83 -27.20 13.09 193.50 111.50

DIFFERENTIAL CCRRECTIONS

TDE 1.2596 TRA 2.5952 TC5-2,$498 BAU .GSTS

ROE .9443 RRA 1.?723 RC3 -.9052 FAU .t5270

FD( 5.0635 FRA12.8929 FC3-6.9411 BSP 8411

BD£ 1.5551 BRA 3.1097 8C3 2.7000 FSP 2980

LAUNCH DATE MAR 21 1971

HELIOCENTRIC CONIC

RL 140.01 LAL .OO LOL 179.79 VL 92.236 GAL

RP 213.16 LAP -.?5 LOP 25.$2 VP 2Z'461 SAP

RC 136.814 GL 12o71 GP -20.59 ZAL 146.85 ZAP

PLANETQ¢ENTRIC CONIC

NIO-COURSE EXECUTION ACCURACY O_SIT OETERNINATION ACCURACY

SGT 4358.2 5¢,R 2752,7 503 1656.4 ST 95.5 3R 71.1 $S 130.S

RRT .9692 RRF .9935 RTF .9745 CRT .9989 CRS -.9903 CST -.9952

SGE 5137.8 R23 .1301 R13 .9861 LSA 176.4 HSA 10.2 SSA 1.I

SG1 5|05.5 SG2 575.8 THA 32.05 EL1 119.1 EL2 2.6 ALF 59.67

FLIGHT TIHE 252.00 ARRIVAL DATE NOV 28 1971

D|9TANCE 611.983 EARTH TO MARS

-5.95 AZL 66.28 HCA 205,60 SMA 179.17 ECC .10428 INC 1.7169 Vt 20.905

2.45 AZP 91,55 TAL 323.93 TAP 169.?3 RCA 144.56 APO 213.98 V2 25.749

T;'.64 ETS 174.08 ZAE 117.87 ETE 190.92 ZAC 82.09 ETC 269.19 LV| 13.26

C5 19.108 VHL 4.371

LNCH AZMTH LNCH TINE

50.00 17 11 42

60.00 17 51 12

?O.O0 16 43 22

80.00 19 51 35

90.00 2| 13 0

100.00 22 34 27

110.00 23 42 49

DLA .OS RAL 326.90 RAO 6642.4 VEL 11,795 PTH 6.82 VHP 5,609 SPA -44.86

L-| TIN[ ZNJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN

3124.41 -95.88 08,37 187,91 125,64 18 3 46 2124.4

3019.30 -SOoDO 92.4! 191,42 117.2? 18 41 32 2019,3

2665.90 -26.46 62.30 195.75 112.40 19 51 6 1865,g

2652.28 -23.30 67.45 195,08 109.22 20 55 48 1652.3

2359.$1 -22,11 48,55 195°52 108.09 21 52 49 1389.6

2126.75 -25.30 28.80 195.08 109.22 25 9 54 tl2S.8

1912.71 -26,48 1|,22 195.75 112.40 24 14 41 912.?

RAP 285.56 ECC 1.3145

INJ 2 LAT INJ 2 LONG

-19,97 ??.$4

-17.42 70.48

"15.0? 50.99

-13,33 44.47

-12.68 25.49

-15.33 5.84

-IS.OF 348.61

DIFFERENT IAL CORRECTIONS

¥02 1.2800 TRA 2.7325 TC3-2.6495 BAU .?095

RDE .9107 RRA 1.S789 RC3 ".SSIS FAU .15215

FDE 5,0510 FRAt2.9535 FC3"6.8954 BSP 8658

BDE |.5710 DRA 3.20?0 BC3 2.?774 FSP 2991

LAUNCH DATE MAR 21 19?1

HELIOCENTRIC CONIC

RL 149.01 LAL .00 LOt. 179.73 VL 32.26| GAL

RP 213.46 LAP -.?1 bOP 25.71 VP 22,425 GAP

RC 139.17! GL 11.56 _ -19.$8 ZAL 147.49 ZAP

PLANETC)¢ENTRIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4580.8 SGR 2611.9 $03 IS57.6 87 99,7 8R 58.2 86 129.8

RR? ,0700 RRF ,9923 flTF .9753 CRT .9978 CRS ",9884 CST -.9960

805 5273.1 R23 .1279 R13 .9856 LSA 177.0 MSA 10.3 SSA 1.2

SG! 5245,8 $02 555_0 THA 29.31 ELl 120.? _L2 3.6 ALF 54.35

FLIGHT TIH[ 254,00 ARRIVAL DATE NOV 50 1971

DISTANCE 616.154 EARTH TO MARS

-5.71AZL 88,43 HCA 206.99 SMA 179.21ECC ,10496 INC 1.5697 Vl 29.903

2,25 AZP gl.40 TAL 323.$5 TAP 170.$1 RCA |44.27 APO 214.15 V2 25.714

75,88 ETS 175.$2 ZAE 1t6.35 ETE 189.71 ZAC 83.00 ETC 269.04 LVl 12.$9

C3 19.214VHL 4.385

LNCH AZHTH LNCH TIHE

30.00 17 |7 43

S0.00 17 58 IS

70.00 18 51 58

80.00 20 0 56

90,00 21 22 48

100.00 22 45 48

110.00 23 51 5

DLA -,94 RAL 327.19 RAD 6642,5 VIL 11,800 PTH 6.82 VHP 3.605 08A -44,01 RAP 284.94 [CC 1,3162

L-| TIME INJ LAT INJ LONG IMJ RT ASC IHJ AZHTH IHJ T1HE PO CST TIM |HI 2 LAT IH_ 2 LOH_

3105.?1 -35,1? 97.15 188,15 124.39 18 9 29 2105,7 -19,06 ?6,TS

2997,77 -30,22 90.99 " 191.88 I18.04 IS 48 15 199?.8 -IS,53 S9.34

2840.90 -25.82 $0.66 194,07 113,17 19 38 59 1840.9 "14.18 58,29

2623.92 -22.65 55.57 195,45 |09.99 20 44 40 1623.9 -I2,45 42.83

2559.74 -21.47 46,00 195.90 108.87 22 2 8 1359,T -11,80 83,74

2098.39 -22.$5 26,94 19S,45 |09.99 25 18 46 1098.4 -12,45 4.20

1887,72 -25.88 9,S0 194.07 113.17 24 22 58 887.7 "14,18 347,21

DIFFERENT lab CCRRECT|ONS

702 1.3281 TRA 2,8097 TC3-2.7355 BAU ,7321

R08 .8815 RRA 1.5903 RC$ -.T997 FAU .IS_O?

FOE 4.9945 FRA12.9745 FC3-S,8069 SiP 8892

SOS 1.5986 SRA 3.3159 BC_ 2.8500 F$P 2991

NIO-COURSE EXECUTION ACCURACY _qS|T OTTERMIHETION ACCURACY

8ST 4519,4 $GR 2476,2 $03 15S2.? ST 903.9 3R 85.5 IS t_8.9

RRT .S?OIRRF ,9908 RTF ,_,79 CRT ,9981 CRI "o98{3 CIY -,tilt

$GB 5419.3 R23 ,1244 R15 ,9853 LSA 17?.? M_A 10.4 88A 1,8

8St 5592.6 SG2 SIS,? THA 25.80 ELI 122,? EL2 4,9 ALF 32,20

LAUNCH DATE MAR 21 19?1 FLIGHT TINS 255.00 ARRIVAL DATE 0[C 2 1971

HELIOCENTRIC CONIC

RL 149.01 LAL .OO

RP 213.?7 LAP ".65

RC 141.545 GL 10,51

PLANETOCENTRIC CONIC

C3 19.SS9 VHL 4.400

LNCH AZHYH LNCH TINS

SO.OD I? 25 20

._0.00 18 4 53

?0.00 18 59 19

80.00 20 9 36

90.00 21 3t 54

100.00 22 52 28

110.00 0 2 41

DIFFERENTIAL CORRECTIONS

TOE 1.3755 TRA 3.0871 TC3-2.8198 BAU .7551

ROE .8565 RRA 1,5070 RC5 -.7464 FAU .14957

FOE 4.9585 FRA12.9650 FC3-6,6799 BSP 9173

BOE 1.6204 BRA 3.4355 BC3 2.9175 FSP 2985

DISTANCE $20.525 EARTH TO NkR$

LOL t79.75 VL 32,264 6AL -5.77 AZL 88.5? HCA 208.18 3HA tTg.2S [CC ,19570 INC 1.4525 VI 29.903

LOP 2?.90 VP 28.500 GAP 2.06 AZP 91,26 TAL 323.31 TAP 171.49 RCA 144,19 APO 214.34 V2 25.880

6P -18.82 ZAL 147,9? ZAP _,12 ETS 173.21 ZAE I14.82 ETE 188.62 ZAC 85.86 ETC 268.90 LVI 12.13

OLA "1.8S RAL 327.?S RAD 0_2.6 VEL 11.506 PTH 6,83 VhP 3,S11 OPA -43.21 RAP ?$5.79 [CC 1.3186

L-I TZM[ tNJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO C$T TIM ZNJ 2 LAT ZNJ 2 LONG

3089.24 "34,$3 gs.lO 188.41 125.03 18 14 50 2089,2 -18.29 75.98

29¥8.72 -20,$1 8g,76 192.02 118.69 19 $4 52 lg78.? -15.74 68.35

2818,65 -25.22 79.22 lg4.46 113.84 19 46 18 1918.7 -13..9 57.05

2598,61 -22.05 65.93 1gs.s7 110.66 20 52 54 15g8,s -11.60 41.37

2333,06 -20,87 44.8? 196.34 109.53 22 10 47 1333.1 -11.00 22.19

20?3°09 -22.05 25,30 195.87 110,66 23 27 1 1073.1 -11.66 2.74

1865,48 -25.22 8.13 194.46 113.84 0 53 47 865.5 -13.39 345.97

N[O-COURSE EXECUTION ACCURACY ORBIT OET[RNINATION ACCURACY

3GT 5054.0 $GR 2552.2 $03 1642.9 ST 108.1 SR 83.1 $3 128.1

RRT .g698 RRF ,g691 RTF .g791 CRT .g941 CR8 -.9839 CST -.gg?3

SGB 5574.6 R23 ,1201 R15 .9851 LSA 178.7 HSA 10._ SSA 1.3

SG! 5550.1 SG2 522.3 THA 24,52 ELI 125.0 EL2 _.9 ALF 30.20
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE MAR 21 167I

HELIOCENTRIC CONIC

RL 149,01 LAL ,OD LOL 179,73 VL 3R,267 GAL

RP 114.08 LAP *,84 L_ _8,08 VP EE.356 GAP

RC 143.131 _t. 9.53 GP -18.02 ZAL 148.47 ZAP

PLANETOCENTBIC CONIC

¢S 19.539 VNL 4.4E0

LNCH AZMTH LNCH TIHE

50.00 1? 26 37

60o00 18 11 )

70.00 18 6 28

80.00 _0 17 35

90.00 21 40 26

100.00 23 0 31

110.OO 0 g 50

DIFFERENTIAL CCflRECTI_N8

TDE 1.424| TmA 3.282_ TC3-2.8010 BAU .??9"6

ROE .8355 RRA 1,4273 RC3 -.?DE2 FAU .14765

FOE 4.9100 FRA12.8IOD FC3-6.6460 DBP 9445

80E 1,8501 BRA 3.5696 §C3 2.9845 F8P 2963

LAUNCH DATE MAR 21 1971

FL|GKT TIME ZSi.OD ARRIVAL DAY[ DEC 4 1871

DI8TANC[ 624,488

-5,64 AZL 88.69 HCA 209.38 8HA

t.86 AZp 91,I4 ?AL 322.99 ?AP

72.41ET8 172,85 ZAE 113,29 ETE

EARTH TO M418

I79,31 ECC ,18846 INC 1,3081 Vl 88.803

172.35 RCA 144.06 AF0214.54 V2 26.446

187.64 ZAC 84.66 (TC 268.76 LV! 11ol0

OLA "2.?0 RAL 328.31 RAD t542.8 VEL 11.813 PTH 6.83 VHP 3._21 OPA "42.45 RAP 283.01 (CO 1.1218

L-I TIME INJ LAT INJ LONG INJ RT ABC INJ AZMTH INJ T[ME PO CBT TIN INJ 2 LAT INJ 2 LONG

30?4°?5 -33.96 95.1g 188o76 125,58 t6 19 51 2074.7 -1?.59 7S.30

2981°86 -29.05 88.67 192.41 119.26 19 0 25 1961.9 -15.04 87.48

2798.90 -24.67 ??.94 194.90 114.41 19 53 ? 1798.g -12.68 55.98

2576.93 -21.50 62.48 196.35 !11.23 21 O 33 1576.0 -10.94 40.08

2309.21 -20.32 43.34 196.82 110.10 22 18 50 1309.2 -10.26 20.81

2050.50 -21.50 23.85 196.35 111.23 23 34 41 1050.5 -10.94 1,4S

1845.72 "24.67 8.86 1g4o90 114,41 D 40 36 845.7 -12.86 544.88

MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5282.4 $_q 2232.0 $03 1627.8 87 112.1 8R 60.8 88 t26.8

RRT .988g RRR .9871 RTR .9801 CRT .991? CR6 -.9613 CST -.9977

608 5?34.8 R23 .1151 R13 .9850 LBA I79.6 MBA 10.9 61A 1.3

801 5711.9 SG2 5/0.4 THA 22.45 EL1 12?.S EL2 6.9 ALF 28.35

FLIGHT TII_ 280,00 ARRIVAL DATE DEC 6 1971

HELIOCENTRIC CONIC DISTANCE 628.651

RL 149.01LAL ,00 LOL 1?9.73 VL 32.271GAL -5.91AZL 88.81HCA 210.64 8MA

RF 214.58 LAR *.60 LOP 30.26 VP 22.319 GAP 1.67 AZP 91,02 TAL 322.66 TAP

RC 146.344 GL 8,63 GP -17.2? ZAL 146.94 ZAP 70.?5 [T$ 172.53 EAR 111,77 ETE

PLANETOCENTRIC CONIC

CS 18.751 VHL 4.444

LNCH AZHTH LNCH TIME

50.00 17 33 34

60.00 18 16 49

?0.00 19 13 9

80.00 20 26 9

90.00 21 48 13

100.00 23 8 1

110.00 0 18 31

EARTH TO MAR6

179.37 [CC ,19733 1NC !.1899 Vl R8.903

/73.20 RCA 143,98 APO 214,77 V2 25.609

166.75 ZAC 85,41 ETC 268.68 LYI 11.10

DLA -3.49 RAL 328.85 RAD 6642.7 VEL 11.822 PTH 6.84 VHP 3.936 DPA -41.73

b'I TIME INJ bAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

3062.04 -33.45 94.40 169.16 126.05 18 24 36 2062.0

2946.98 "28.55 6?,73 192.83 119,74 19 S 56 1647.0

2781.35 -24.17 ?6.82 195.38 1t4.g0 19 59 30 1781.3

2355.88 -21.00 61.19 196.86 111.73 21 ? 43 1555.9

2287.89 -19,81 41.98 197.35 110.60 22 26 21 1287.9

2030.36 -21.00 22,58 196,86 11|,73 23 41 52 1030.4

1828.17 -24,17 5.74 195.38 114.90 0 46 58 628.2

RAP 282.31ECC 1.52S0

INJ 2 LAT IMJ 2 LONG

-16.98 74.72

-14.42 66.72

-12.05 SS.O0

"10.29 38.93

"9.63 lg. SB

-10.29 °30

-12.05 343.92

DIPFEREN7IAL CCNMEC?IONS

TOE 1.4750 TRA 3.4300 TC3-2.9738 8AU .8040

RDE .8140 RRA 1.3320 RC3 -.8553 FAU .14641

FD£ 4.8623 FRAlE.8479 RC3-6.6740 BBP 9740

DOE t.8846 ERA S.8943 BC3 3.0449 FSP 2938

N/O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUNACY

$GT 5506.3 SGR 21t9.0 603 1608.9 ST 116,2 SR 58.? 88 125.0

RRT .9676 RRR .9847 RTF .9809 CRY ,9839 CR8 -.9784 CST -.888!

808 5899.9 R23 ./096 R13 .9849 LSA 180.6 HSA 11,2 $8A 1,3

601 58?9.6 6G2 501.3 TMA 20.56 ELI 129.9 EL2 7.6 ALF 28.84

LAUNCH DATE MAR 21 167/ FL|GHT TIH( 262.00 ARRIVAL DATE OEC 6 1971

HELIOCENTRIC CONIC

RL 149.01 LAL .00

RP 214.72 LAR ".6?

RC 148.770 GL 7.78

PLANETOCENTRIC CONIC

¢3 19,692 VHL 4,4?|

LNCH AZNTH LNCH TIN[

SO.OO 17 36 13

60.00 16 22 |4

70.00 1S 16 24

80.00 20 32 1t

80.00 21 S6 34

100.00 IS 13 2

110.00 0 22 46

OlRREREN? 14L COIRECTION6

TO[ 1.5270 TRA 3.6133 TC$-3.0360 IAU .8280

ROE .?671RRA t_llOi RC_ -,8116 PAU ,14877

FOE 4.8144 FRAI|,T|S| RC_'8.1826 86P I004T

DOE 1,?633 IRA 3,83_Y DC3 3.0169 FIF 2gOi

DISTANCE 632.810

-5.98 AZL 88.92 HCA 211.72 SMA

EARTH TO MAR8

179.44 ECC .19822 INC 1,0816 Vl 29.903

ARO 216.00 V2 25.5?3

ETC 268.56 LV[ 10.63

LOL 179.75 VL 32.275 GAL

LOP 31.44 VR 22.284 GAP 1_4? AZP 90.92 TAL 322,32 TAP 174.03 RCA 143.87

GP -18,68 ZAL 149.38ZAP 69.13 (T6 172.23 ZAE 110.26 [TE 183.96 EAt 68,12

DLA -4,16 RAL 329.3? RAD 6642.6 VEL 11.632 PTM 6,85 VHR 3,654 OPA -41,C5

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME RO CBT TLM

3050.65 -33.00 93,71 139.80 126,45 18 29 4 2050,9

2533.80 -26.11 86.90 163.33 120,16 18 II 8 1933.9

_786.80 "23.72 73.84 195.90 113.33 20 3 30 1765.6

293?.34 -20.54 60,06 187,4! 112.16 21 14 29 !|3T.6

2268.8? -18.35 40.?8 I97.91 111.03 22 33 23 1260.0

2012,41 -20.64 21.43 197.41 112.16 23 48 33 1012.4

1612.62 -23.72 4,T8 165.20 !15.33 0 52 66 812,6

MID*COURSE EXECUTION ACCURACY

$GT 6724.6 80! 2012.3 SG3 1366.i

RRT .8656 RRP ,6820 RTR ,_ti

IGi 1068._ R23 ,1040 R13 .t649

851 i048,0 852 49S,I THA 18.86

RAP 281.86 ECC 1.3290

INJ 2 LAT INJ 2 LONG

-16,45 74.21

-13.87 66.05

-]1,48 54,15

"9.71 37.91

-6.0 16,49

-6.71 3S|.28

-11.48 343.07

ORBIT DETERMINATION ACCURACY

3T 120.2 SR Sl.? 66 164,6

CBT .vest CRI -,ITS3 CIT -.8884

LIA 181,6 MBA II.S 6IA 1.3

ELI 1_2.6 EkE 8.? ALF 91.08

LAUNCH DATE MAR 21 1971 RLISHT TIME 264.00 ARRIVAL DATE DECiO 1671

M|LIO¢|MTR|C CONIC

RL 148.01LAL ,00 LOt. 1?9.?3 VL 38,2T9 &AL

RP 218,04 LAP ".63 LOP 3R.61VP 21,248 GAP

RC 161.211GL ?.01GR -13.90 EAL 148.80 lAP

_LrAME?_N_EMT_IC CONIC

¢S 20,280 VNL 4.|0|

LNCH AZMTM LNCH TIME

DO.O0 /? 42 38

80.00 18 2? EO

70.00 68 25 66

80.DO 20 36 45

80.DO -22 2 27

100.00 23 21 3?

lt0.00 0 28 38

DIFFERENT IAL COqRECTION$

TDE 1.8810 TSA 3,7660 TC3-3.1003 OAU .8838

RDE .7821RRA 1,2130 RC3 -.S?OS RAU ,14008

FDE 4.?$06 FRAI2,8410 FC3-3.8858 BBP 10333

BO£ 1.7839 DRA 3.9?75 0C3 3.1624 RBR 2869

O|ITAN¢[ 836.t66 [kRTN TO M4Sl

-i,06 AZL 66,02 HCA E|2.11 IMA |?8.$| ECC ,866t6 INC .6804 Vi 68.803

t.28 AZP 90,82 YAL 32|.8? TAP |?4.86 RCA 143.76 ARO 213.26 VE 25.$38

6?,55 ET6 1?1,69 ZAE 108,T? ETE 183,24 ZAC 88,?8 [TC 268,48 LVI 10.17

OLA -4.et RAL 329,66 RAO 6143.0 V[L t|.843 PTH

L-I TIME |NJ LAT

3048.31 -36.$1

2922,43 -t?.71

2T52.08 -23.38

262i,9g -20.|3

2661.gZ "18.94

1898,46 "20,13

1798.88 -23.32

6.88 YHP 3.677 OPA -40,41 RAP 281,13 [CC 1.3334

INJ LONG |NJ RT A$C INJ AZNTM LNJ TINE PO C|T TIN INJ 2 LAT INJ 6 LONG

93.13 180.08 126,?g 88 33 19 2041.3 -Is.g6 73.7?

68,19 195,86 120,52 19 18 2 1922,4 -13,30 65.4?

?4.98 196.43 115,89 20 11 8 !?$2.1 -10.68 S3,4U

59.05 197.98 112.53 21 20 47 1522.0 -8.20 37.06

39.71 188.50 111,41 22 39 $9 1261,9 -8.$2 17._2

20.42 197.g8 112.53 23 $4 53 g96.5 -g.20 358.38

3.g0 196,43 115.69 0 $8 37 ?g8.g -10.98 342.32

MID-COURSE EXECUTION ACCURACY QRBZT DETERMINATION ACCUI,ACY

8GT 593?.5 SGR 1912.1SG3 1561,2 6T 124.1 8R 54.9 81 123,3

RRT .9632 RRF .9789 RTR .9821 CRT .g822 CR3 -.9718 CST -.9967

8GB 623?.9 R25 .0983 R]3 .9849 LSA 183.0 MSA /1,9 $SA t.3

8G1 6218,5 SG2 490.9 THA 17.34 ELI 135.4 EL2 g.s ALF 23,62

1?6



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR ltliTI

HELIO¢EMTi|C CONIC

RL 14R.Ot LAb .00

RP 815.3T LAP -oSO

RC |SSolil GL i*RR

PLANETOC[NTRIC CONIC

C3 80.534 VHL 4,5]4

LNCH AZMTH LNCM TIME

SO,O0 1? 41 48

60.00 18 38 8

?O.OO IS 30 4Y

80,DO EO 44 S5

90.00 E! I SS

100.00 23 17 4?

_Lt_MY T|_ 151.00 AERIVAL DAY( DEC 11 tiTt

OIITANC[ 14t.tll EARTH TO MA28

9t,184 iAL "I,|3 AZL tg,tl MCA EI4,0i IMA lYg,lo ICE .tOOt! INC ,lOS! Vt IS,10)

V2 25.490

LVI 2o74

LOL ITg.?S VL

LOP SS.?O VP 12.2l$ GAP 1.08 AZP 90.73 TAL 32|,6! TAP ITS.ST RCA |43.64 APO 815.53

GP "IS,IT ZAL t$0,E1ZAP SO,02 ETg 1?1,?? ZAE 10?,30 ETE t84.sg ZAC 8T,41ETC 250.30

OLA *6,39 RAL 330,30 RAO Q44S,I VEL ||,egg PTM t,R? VHP S,?OE OPA *39,00 RAP 200,63 ECC 1,3343

L'! TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

SO$$,OO -32.2T 92,63 |90.sg t2T,O? 18 DY 21 2033,0 -IS,SO ?$.39

2912.43 °27.37 OR.ST t94.Sg 120.82 tO 20 40 1912,4 *12,98 64.06

2?39,9? -22,96 T4,22 $97,01 116.0! 20 t6 2? i740.0 *10,54 SE.7S

ESO?.8H °tg.YH DO.t? tHg.Sg t12.HS 21 28 43 tOOT.8 -H.TA 3H,E2

2236.86 -18.56 30.?? |gO,l| 111.?3 22 46 11 1236.R -8.06 16.86

|g82,53 -19.?6 10,34 |go.sO 112.85 24 0 49 982.3 -8.?4 3S?.58

tlO.O0 O 34 "0 1706.?9 -22.96

DIIrlr[RENTIAL C¢RRECT|ONS

TOE 1.H363 TRA 3.968H TC3-3.1536 |AU .8'r88

ROE .?ggs RRA 2.1408 RC3 -,3313 FAU .13669

FOE 4.70?8 FRAI2.5098 FCS-§.??01BSP 10687

BDE 1.8082 ERA 4.12S6 8C3 3.1982 FEP 2828

LAUNCH DATE MAR _1 tgTt

HELIOCENTRIC CONIC

RL t49.01LAL .00

RP 2|5.?1 LAP -.46

RC 136.143 _ 5.81

PLANETOC(NTR|C CONIC

C3 20.673 VHL 4.$69

LNCH AZNTH LNCH TIME

SO.O0 17 SO 45

_Q.OO 18 36 40

70.00 19 35 38

80.00 20 SD 43

90.00 22 14 58

100.00 23 33 35

110.00 O 39 21

3.14 19T.03 116.01 1 _ DH 766.6 -10,$4 341.67

NID-COURE£ [XECUTICN ACCURACY ORBIT DETERMINATION ACCUmACY

HOT 8144,T gGR 1617,H 3G3 1533,3 ST 196.1SR 53.3 $6 12t_6

RAT .960! RRF *g?s3 RTF .6822 CAT .9T83 CRS ,.9683 csT -.9989

HOB 6407,9 223 .og28 RI3 .9848 LSA 184.3 HSA 12.3 862 1.3

SO1 6389.2 SO2 488.9 THA IS.DR ELI 138.4 EL2 10.2 ALF 22.26

i_IGHT TIME 286,00 ARRIVAL OAT[ DEC 14 10T1

DISTANCE 645.263

LOL 178.73 VL 32.289 GAL -6.21 AZL 89,20 HCA 21S.22 $NA

LOP 34,95 VP _2o177 GAP .gO AZP 90.65 TAL 321,25 TAP

r_ s -14.66 ZAL 130.60 ZAP 64.53 ET$ 17_.38 EkE 105.84 ETE

EARTH TO HAAS

I?g.gH ECC .20119 INC .?g?l Vt 29.603

178.47 RCA |43.51 APO 215.81 V2 25.461

154.00 ZAC 66.00 ETC 288._1 LV| 9.32

OLA "S.g3 RAL 330.65 flAO 8643.9 VEL 1|,889 PTH 6.08 VMP 3.730 OPA -39.23 RAP 260.21 [CC 1.3433

L-! TIME INJ LAT |NJ LONG INJ 2T ARC INJ AZMTH INJ TINS PO ¢8T TIN INJ 2 LAT INJ E LONG

3026.91 -31,98 62.20 t91,12 127.31 18 41 11 2025.9 -15.23 73.0?

2903.T8 -2T.OH 63.04 194.98 121.06 lg 25 4 1903.6 "12.56 64.68

2729.39 "22.64 73.5? 197.63 116.28 20 21 28 1729.4 -10.15 S2.18

2495.36 -16.42 D?.3g 199.21 113.13 21 32 Ig 1495.4 -8.33 33,52

2223,53 -18.22 37.93 |gg.?4 112,01 22 52 2 1223.5 -7.64 13.60

1969.85 -19.42 18.?6 |99.21 113.13 24 6 25 969.9 -8.33 356.86

1TT6,21 -22.H4 2.46 t97.83 116.26 1 6 ST ??6.2 "10.15 341,10

DIFFERENTIAL CORRECTIONB

TOE 1.6927 TRA 4.1374 TC3-3,2018 8AU ,9041

ROE .7386 RRA 1.0880

FOE 4.6538 FRA|2.3662

DOE 1.6649 6RA 4.2781

LAUNCM DATE NAN 21 t971

HELIOCENTRIC CONIC

AL 14g.01 LAL ,O0

RP 2/6*04 LAP "*42

NC 156.63t 61. 4.98

PLANETOC£NTRIC CONIC

C3 21.216 YHL 4.606

LNCH AZMTH LNCH TIME

80.00 IT S4 30

60.00 16 40 S?

70.00 16 40 52

60.00 20 $6 tl

gO.DO 22 20 41

aDD.DO 23 36 2

110.00 O 44 14

DIFFERENT IAL CORRECTIONS

TO( !.7491TRA 4.3109 TC3-S.24ig IAU .RiOt

ROE ,7490 RRA 1.0296 RC3 -.4610 FLU .130DR

rOE 4.5932 rRAI2.2060 FC3-5.3290 |6P 11204

ODE 1.!027 ERA 4.43e2 gC3 S,2?9| FIP 2?30

LAUNCH DATE MAR 21 1971

MID'COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

$GT 6346.6 6GR 1726.5 $63 1503.6 ST 131.9 6R 51.6 66 120.6

RC3 -.4943 FAU .13374 RAT .9584 RRF .6712 RTF .6629 CRT .974! CR$ ".9644 COT ".6991

FC3-5.34?0 BSP 10984 860 6578.0 R23 .0877 RI3 .9648 LSA 185.7 NSA 12.6 862 1.3

0C3 3.2398 FSP 2T84 IGt 6359.6 $62 4ee.e THA 14.69 ELI 141.3 EL2 10.9 &LF 21.07

FLIGHT TIH( 2?0.00

DISTANCE 649,402

LOL 179.T3 _ 38.285 _AL -E.SQ AZL 66.29 MCA 211.39 8MR 21.9Q3

LOP 35.1t VP 2_,142 GAP ,69 AZP gO.ST T_. 320,8T TAP 2S,424

GP -14,12 ZAL lSO.g? ZAP D3,0D ST8 I71.40 ZA[ 104.42 ST2 S.6I

DLA -6.43 RAL 331.38 RAO 8e43.4 VEL 11.083 PTM 6.69 VHP 3,T62 SPA -36,$8 RAP 2T9.64 ECC 1.349_

L-| TIME INJ LAT |MJ LONE [NJ RT AgC |NJ AZMTfl |MJ TIME PO CST TIM IHJ 2 LAT |NJ 2 LONG

3015.93 -3t.73 gl.8S lgl.$i 127.52 18 44 SO 2019.9 -14.94 ?2,80

2806.36 -28.00 R4.sg t95.55 121,30 19 29 14 1596.4 -12.28 S4,lS

2720,19 -22.36 73.00 lgs,2s 116.51 20 26 12 1720.2 -6,81 31,66

2484.43 -19.13 sg.?I lOg.OR 113,3T 21 3? 33 1484.4 "?.97 34.90

2211.78 -IT.92 3T.20 200.39 112,25 22 ST 33 1211.6 -T.ZT 15._3

lisa,go -19.I3 tO.OR t9g,8D ItS.DE 24 1I 4I gs8.g -7.97 3Sg,ZY

1767.00 -22.31 l.g| lgg.2D 113.51 1 13 49 767.0 -9.SI 340.40

hELIOCENTRIC CONIC

ARRIVAL DATE DEC 16 19?1

EARTH TO MARS

tTS,TS ECC .20226 IMC .T134 Vt

177.26 RCA 143.39 APO 216.11 V2

I23,47 ZAC 88.55 ETC 266.23 LVI

RIO-COURSE EXECUTION ACCURACY ORB( OETERMINATION ACCURACY

8GT 6|42.1 SGR 1346.2 SO3 14?1.| 3T 135.1 82 50.4 86 116.t

ART .6521 RRF ._$65 RIF ._31 CAT .9S66 CA6 -.9603 C61 -.Ill3

SO| 6746,1 223 .0824 R!3 .934? LSA 107,0 NSA 13.D 682 t,3

8G1 S728.3 $62 4|g.T THA 13.DO ELI 144,3 ELI !I,6 ALF IS.94

FLIGHT TIME 2?2.00 ARRIVAL DATE DEC 18 1971

DISTANCE 623,242 EARTH TO RARI

RL 146.Dt LAL oDD LQ_ ITS,T3 YL 32.301GAL -8,38 AZL 29,37 MCA 2tT,SD gMA

RP 215.31 LAP -,DR LOP 3?,2? VP 22,108 8_P ,SO AZP gO.DO TAL 320,43 TAP

R¢ 161,134 6L 4.35 8P -13.sg ZAL |D|,34 ZAP $|,8D ETI 171,2S ZAE ID3,01ETE

PLANETOCENTRt¢ ¢ONI¢

¢3 21,D$2 VHL 4.i41 OLA o$,g$ RAL 331,$3 RAg g64D.S ¥[L |t,ggg PTM g,g! YHP

_N¢_ kZNT_ Lt_H TIME L-| ?IN[ tNJ LAT

30.00 1? $8 4 3014.g? "31.52

6D,O0 16 43 t 26g0.01 -ll,Dg

?O.QD tg 43 _0 2712.26 -32.12

80,00 21 I 19 24?4.66 -18.87

90.00 22 26 $ 2201.49 -17.83

IQO.O0 23 44 I1 1945,35 "18.87

110,00 0 46 52 1759.08 -22.12

Ollrlr[RENT IAL COqRECTI_

TOE 1.8279 TRA 4.483Q TC3-3,28420AU ,gD5D

ROE ,7412 RRA .g749 RC3 -,4269 FAU ,12TI4

FDE 4.S3SR FRA12.0393 FC3-S.100! $$P 11595

8D£ 1,9539 BRA 4,$898 DC3 3.3121 FgP 26?8

ITg,t4 [C¢ .20341 INC .6346 ¥1 29og03

I78,04 RCA 143,26 APO RI6,42 ¥2 2S,3RS

I62o89 ZAC gg.06 ETC 268.20 LVl S.D2

3.TgS SPA -38,16 RAP ZTg,D3 [C¢ I.DSS2

|NJ LONE |NJ RT A$C IHJ AZMTH INJ Y[ME PO COT T_M IHJ 2 LAT INJ 2 LONG

21.5| t62.26 12T,68 16 48 16 2015.0 -14.70 72.$6

24.20 166.16 121.48 |g 33 11 1890.1 -12.0| 63.84

72,31 192.88 116.71 20 30 42 1712.3 -L,51 $1.26

56.12 200.DI |13.58 21 49 34 1474.g -?.63 34.3?

31,S? 201.06 112.4H E3 2 45 1201.S -6.93 14.35

1?.49 200.51 113.58 24 16 40 946.3 -7.65 3SS.73

1.43 198.28 116.71 l 16 11 ?$9.1 -9.51 34D./?

M|D-COUR$[ [XECUT|ON ACCURACY _2B|T D[T(RNINATION ACCURACY

SOT 6732,5 6OR ID66.8 $63 |43g.1 6T 139,4 8R 49.2 SS 117.6

RRT .g4TO RRF .gH11RTF .6831 CRT .6646 CRS -,6560 CST -.ggg4

$Gi SOl2.9 R23 .07?8 R13 .6846 LgA 188.4 NgA 13.4 6SA 1.3

$6t 6065.3 362 492.1THA 12.31 ELI 147.3 EL2 12.2 ALF 16.64

t77



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAR El 19El

H[LIO¢[HTRIC CONI(

RL 149.01LAL .O0

RP 210.73 LAP -o36

RC |i3ot49 GL SIVA

PLANETO¢ENTRIC CONIC

C3 21,970 VHL 4.SOY

LNCH AZMTH LNCH TIME

SO.DO 18 1 2?

60.00 18 48 S2

70.00 19 49 52

DO.DO 21 6 10

90.00 22 31 ?

100.00 23 49 2

110.00 O 53 14

FLIGHT TIM( ETA,DO ARRIVAL DATE DEC EO 1971

DISTANCE 6S7,674 EARTH TO MARS

LOL 1?9,73 VL 36.307 GAL -6.47 AZL 69.44 HCA Eli,TO 6HA 179.93 ECC .204S9 ]NO .5590 Vl DO.DO3

LOP 38.43 VP |2.071 SAP .31 AZP 90.44 TAL 320.11 TAP 178.81RCA 143.12 APO 216.74 V2 25,047

GP -13.09 ZAL 151.69 ZAP W,33 ETS 1?1.12 ZAE 101.64 [TO 182,56 ZAC 89,58 (TC 268.16 LVI 6.15

DLA -?,30 RAL 332,69 RAD 6643.T VEL 11.915 PTH 6.92 VHP 3.831 DPA -37,68 RAP 279.2_ ECC 1.3616

L-I TIME INJ LAT ]NJ LONG |NJRT ASC _NJ AZMTH ZMJ TIME PO COT TZH INJ 2 L*J IKJ 2 LONG

3010.95 -31.36 91,32 192.$6 127.61 18 51 36 2010.9 -14.5Q 72.40

2884.84 -26.39 63,89 196.T9 121.64 19 36 57 1884.8 "11,79 63.57

2705.50 -21.91 ?2.09 199.54 116.88 20 34 56 1705.3 -9.26 50.89

2466.62 -18,65 55,61 201,18 113,75 21 47 17 1466.6 -7.38 33.91

2192.55 -17.42 36,01 201,74 !12.64 23 7 40 1192.6 -6.67 14.14

1941.09 -18.63 16.98 201,18 113.75 24 21 23 941.1 -?.36 355.27

1?52.32 -21,91 1,01 199.54 !16.88 I 2_ 27 752.3 -9.26 339.81

D|FPERENT|AL CORRECTIONS

TOll 1.6673 TRA 4.6596 TC3-3,3145 BAU .9617

ROE *7548 RRA .0226 RC3 ",3904 FAU .12371

P'D[ 4.4?66 FRAIl,B639 FC3-4.6748 BOP 11898

DOE 2.DO09 6RA 4.7497 9C3 5.3424 FOP 2623

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 6917,9 SGR 1496,5 303 1405,4 6T 143.1 SR 48,0 68 110.1

RRT ,14tl RRF .9551 RTF ,9834 CRT .9699 CRS -.9316 C_T -,9995

666 7_77.9 RE3 .0734 RI3 .9845 L3A 189,9 HSA :3.6 SSA 1.3

$01 7060.5 302 495.7 THA 11,57 EL1 150.4 EL2 12.6 ALP 18.00

LAUNCH DATE MAR 61 1971 FLIGHT TIME 2?6.00 ARRIVAL DATE DEC EE 1971

M(LIOCENTRIC CONIC

RL 149.01 LAL .OO

RP 217.08 LAP -,31

RC 166.176 _ 3.32

PLANETOC[NTRIC CONIC

C5 22.301 VHL 4.Y)l

LNCH AZNTM LNCH TIME

50.00 18 4 42

DO.GO 18 52 32

70,00 19 54 I

9O.O0 21 10 46

90.00 22 39 $4

100.00 23 53 37

110,00 0 97 63

DISTANCE 661.801

L_- 179.T3 VL 38.313 GAL "6.$6 AZL 89.5! HCA 219.85 8MA

LOP 39.56 VP 22.035 GAP .11 AZP 90,38 TAL 319,71 TAP

GP -12.62 ZAL 158.04 ZAP $9.02 ITS 171.0| ZA[ 1DO.E6 ETE

EARTH TO MARS

180.03 ECC .20582 INC .489D Vt 29.903

179.36 RCA 142.98 APO ElY.DO _2 ES.506

182.16 ZAC 90,03 ETC 668,16 L_ ?.75

DLA -7,66 RAL 332,75 RAD 6643.9 VEL 11,932 PTH 6.g4 VHP 3,869 DPA -37.21

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO COT TIM

SOOT.80 "31.25 91,13 193.47 127.92 16 54 SO 2007.8

2680.3? "26,24 83.63 197.43 121.76 19 40 33 1880.6

2699.82 "21.74 71,76 200.20 117.02 20 39 D 1699,6

2430.50 -16,45 56.18 201.67 113.90 21 51 45 1459.6

2184.86 -17.22 35.54 202.43 116.79 23 12 19 1184.9

1934.05 -16.45 16,54 201,87 113.90 24 25 51 934.0

1746.64 "21.74 ,66 200.20 117.02 1 26 29 746.6

RAP 279.09 ECC 1.3683

INJ _ LAT INJ E LONG

"14,35 72.26

o11.61 65.36

-9,03 30.59

"Y. tS 33.51

"6.43 15.71

-7.15 654.86

"9.05 559.51

DIFFERENTIAL CORRECTIONS

TOE 1.9277 TRA 4.8336 TC3-S.3479 BAU 1.0079

RDE .7295 RRA .6728 RC3 -.3720 FAU ,|6024

FOE 4.4162 FRAII.6805 FC3-4.6510 BOP 12195

DOE 2.0611 ERA 4.9114 DE3 3.3686 F8P 2365

MID-COUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT ?DIE.4 SGR 1429,0 $03 1370.8 ST 146.6 SR 47,0 66 1|4,3

RRT ,9345 RRF .9482 RTF .9634 CflT ,9546 CR_ -,9466 COT -.9996

8GB ?639.8 RE3 ,0693 RI3 ,9844 LSA 191.4 HSA 14,2 6SA t.3

601 7626,3 302 500.0 THA 10.?1 ELI 156.4 EL2 15.4 ALF 17,14

LAUNCH DATE MAR 21 1071 FLIGHT TIME 276,00 ARRIVAL _ATE DEC 24 1971

HELIOCENTRIC CONIC DISTANCE 666.662 EARTH TO MARl

RL 146.01LAL .OR LOL 179.73 VL 32,319 GAL "6.66 AZL 69,5| HCA 221,00 8HA 160.t3 [CO ,EOTO9 IHC ,4219 Vl 89,903

RP 217.43 LAP -.tO LOP 40.73 VP 21,606 GAP *,DO AZP 90,3| TAL 319.31 TAP 180,31RCA 142.03 APO 21Y.44 VR RS,269

RE 101.7|? GL R,O4 GP -IE.18 2AL 112,30 ZAP 57.76 ITS 170.9| ZAE 98.96 EYE 161.61ZAC 90.49 ETC 2DO.tO LV! ?,39

PLANETOCENTRZC CONIC

C3 22.813 VHL 4.770 OLA -O.O3 RAL 333.20 RAD D644.1 VEL 11.950 PTH 6,93 VHF 3,906 DPA -36.?Y RAP 27_,95 ECC |,3754

LNCH AZHTH LNCH TIME L-i TIME [NJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO COT TIM INJ 2 L,,Y INJ 2 LONG

50.00 18 ? 48 3005.46 -31,13 gO,OR |94.10 127.99 18 57 53 2005,5 °|4.23 72,15

DO.D0 18 56 1 2877.19 -26.12 83,42 198.09 121,65 19 43 38 1877.2 -11.46 63,_9

70.00 JR 07 S| 2805,18 -21,59 71.46 200,88 1t7,13 20 A2 _! |6g3.2 -B,S5 50,34

sO,DO 2| 15 3 2453.61 -16.E9 54,01 202.57 114.02 21 55 $9 1453.0 -6,93 33.10

IO,O0 E] 40 23 R171,32 -1?.04 35.14 203,13 1t2.91 23 |6 43 1|78.3 -6.22 1_.34

|DO.DO D I 53 I02/.DS -!0,29 IO.|O 202,37 114.02 O 34 | 928.1 -6.95 334,55

119.00 | I |l 1741.98 "E1.39 ,30 200,88 !17.13 1 30 20 742,0 -e.ss 33s.es

. O|FFERENTIAL COmRECTIONO MID-COURSE EXECUTION ACCURACY OR31T DETERHI NATION ACCURACY

TDE I.RSI? TEA O;DOAI 7C3-3,3724 |AU 1.0340 SIT 7272,5 OGR I3O6.S SG3 133O. I 87 130,2 DR 46.0 IS ||3.0

ROE .7836 RRA ,Otis RC3 -.34D3 FAU ,|166| RRT ,$260 RRF .140t RTF ,_34 CRT .9481 CR8 -,0419 CIT -,liST

PDE 4.33T1FRAtI.40_O FC3-4,4266 |OF I|4OT 803 T312.8 R23 ,06S7 R13 ,2042 LSA 192,9 NOR 14.6 IDA 1.3

ODE 2. tl?l IRA $,O?el RC3 2.3902 FOP 2306 8G| 7312.6 IG2 501,2 THA 9.93 ELI I|O,4 EL2 13,O ALF 16,38

LAUNCH DATE MAR 11 1971 FLIGHT TIME 2lO.DO ARRIVAL DATE DEC tO tO?t

HELIOCENTRIC C(_llC DISTANCE OTO.O3T EARTH TO NARD

RL 140.01LAL ,OR LOL 179.T3 VL 32.326 GAL "6,?5 AZL 89.64 HCA 222,14 OMA 180.24 ECC .E0840 INC .3579 V1 29,903

RP RI?,?D LAP -,04 LOP 41.R? VP 21.904 GAP ",08 AZP g0.27 TAL 310,g0 TAP t01,04 RCA 142.65 AFO DIE.DO V2 25,220

R¢ 171,26A 6L E,38 GP -11.76 ZAL 152.71 ZAP 30,53 |TO |70,83 ZAE 97,67 ETE IOI.40 ZAC 90,91ETC 268,09 LVI ?.02

PLAkETOCEkTRI¢ CONIC

¢5 ES.RD? VNL 4.1|40LA "O,3S RAL 333,64 RAD 6t44,3 VEL 11,909 PTH 6.97 VHP 3,030 CPA -36,35 RAP 2TO,DO [CC 1.3629

LNCH AZNTM LNCH TIME L-i TIHE INJ LAT INJ LONG INJ RT AOC [NJ AZMTH [NJ TIME PO COT TIM 1NJ 2 LAT INJ 2 LONG

50.00 16 10 43 3000.80 -31,06 90,90 194.74 120.04 19 0 49 2003.9 -14.16 72.08

60.00 16 OD tO 2074.64 -66,03 83.27 1go,To 121.93 lg 47 15 1874.6 -1|.36 63.06

?0.00 EO 1 30 2091.42 -21.48 71,23 201.37 117.22 20 46 31 1691.4 -0.74 50.|4

00.00 21 16 I! 2440,69 "18,15 54.51 203.27 114,12 22 D 0 1448,7 -6,79 32,90

90,00 R2 44 4| 2172.86 -16.90 34,00 203.84 113.02 23 20 64 1|72,9 -6,06 13.03

tO0,OD 0 5 59 1923,16 -18,15 13.88 203.2? 114.12 0 38 2 923.2 -6.?9 354,27

110.00 1 5 1 1730.23 -21.48 ,IS 201,57 11?.22 I 34 0 738,2 -8,74 339.06

DIPPERENTIAL CCRRECTION6 MI0-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

TDE 2,0406 TRA 5.1804 TC5-3.3978 DAU 1.0617 SGT T439.8 6OR 1307,3 303 1300,0 6T |53.4 SR 46,1 $5 1|1.2

RDE .7217 RRA .7797 RC5 -.5244 FAU ,11367 RRT .9186 RRF .9320 RTF ,g836 CRT .g434 CRS -.g367 COT -.9997

FDE 4.2846 FRAlt.2941 FC3-4.2293 96P 12750 SGD 7533,7 R23 ,0614 R13 ,9842 LSA 1g4.2 NSA |5.0 SSA |,3

BDE 2.1730 BRA 5.2387 BC3 3.4132 FOP 2436 $G1 7536.5 SG2 510.0 THA 9,21 ELI 159,3 EL2 14.4 ALF 15.65

1?8



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE NAR RR IRYl

MELIOCEMTRIC CRNIC

ML 14R,85 LAL ,DO

RP 207,38 LAP -1.83

RC 36.R91GL -15.20

PLANETOCENTRI¢ CONIC

C3 39.9Rt VHL R.324

LNCM AZMTH LNCH TIRE

SO.DO 19 24 34

60.00 EO 42 35

TO.D0 22 t4 23

SO.D0 O 3? 53

90.00 2 43 2?

|DD.OO 3 20 44

liD.DO 3 2? 45

FLIGHT TINC 14$,00 ARRIVAL OATE AU6 1l tRY1

TO MARl

L04. tOO,?| VL 33,$4| SAL l,O313 Vt R9,894

LOP 319,97 VP E3,SOt GAP iS,tO AZP R?,85 TAL 3IT,T4 TAP lOl,9$ RCA 143,SR |?4,08 V2 ll,4lO

I_ S.?? ZAL 140.$8 ZAP 1$3.83 [T8 158.13 ZA[ 184.85 ET[ 133.2$ ZAC IO?.8R 2?4.37 LVI -II,4O

O|8TAN¢[ 401,2S3 EARTH

"?.SL AZL RE,83 HCA ISl,|| 8HA t08.82 ECC .3|243 INC

APO

(TC

DLA -|?.87 RAL 332.29 RAO $650.? VEL t2.644 PTH ?.49 VHP 8.890 DPA "I5.|R

L-I TINE INJ LAT ]NJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIN

2733.34 "15.83 ?6,?9 199.08 134,54 20 |0 28 1733.3

2521.67 "12.IT 84.31 205.21 I28.T2 21 24 43 1526.7

222?.35 -5.10 45.29 210.45 I23.82 23 I 30 1227.4

1821.76 1.96 18,88 214,83 119.80 1 R 14 821.8

1416.80 $.41 351.53 217.27 117.60 3 ? 4 416.8

1_96.23 1.96 _40.25 214.83 119.80 3 42 21 285.2

12?4.18 -5.10 334.20 210.41 123.82 3 49 O 2?4.2

RAP 30R.23 ECC 1.3581

INJ 2 LAT |NJ 2 LONG

-.69 60.51

3.86 45.26

O,R4 25,72

13.94 35?.33

17.20 329.?0

13.94 319,30

R.8_ 314.44

DIFFERENTIAL CCRRECTIQNS

TOE-|.0131 TRA-1.9961 TC3 ".1024 8AU .0903

ROE -.4970 IRA ".118R RC3 .1550 FAU *04487

FD[ .8311 PRA 2.5513 FC3 -.97t3 BSP 3924

ROE 1,1285 BRA 1.9gg$ $C3 ,1851 FSP 3??

LAUNCH DATE NAN 22 1971

HELIOCENTRIC CONIC

RL 14g.o3 LAL .DO

RP 207.22 LAP -1.85

RC 56.455 GL °15.87

Pi.ANETOC[NTR|C CONIC

C3 38.478 VHL 6.203

LNCH AZNTH LNCH TIHE

50.00 19 29 35

60.00 20 48 41

70,OO 22 33 4

80.00 O 33 IR

90.00 3 2? S

SOD.D0 3 36 t0

RiO.DO 3 36 2R

RIO-COURSE EXECUTION ACCURACY ORBIT O£TERNINATION ACCURACY

$GT 2242.6 3_ 506.0 SG3 25?.$ ST 55.2 9R 22.6 88 41.?

RRT .5608 RRF -.5949 RTF -.8718 CRT .873R CRS .7491 CST .9760

908 2298.9 R23 -.103R R13 -.8793 LSA 71.4 NSA 14.0 93A 1.t

80! 2261.1 302 415.5 THA 7.46 ELI 58.7 EL2 10.3 ALF 20.34

FLIGHT TIMI_ 145.00 ARRIVAL DATE AUG 17 19?1

D|RTANCE 404.448 EARTH TO MARS

LOL 180.72 VL 33.742 GAL -?.39 AZL 82.91 HCA 140.48 8HA 205.93 [CC .30460 INC 2.9058 VI 2R.894

LOP 321.23 VP 25.271 GAP 17.73 AZP 87.76 TAL 327.77 TAP 109_25 RCA 143.69 APQ 269.5? V2 23.432

GP 6.09 ZAL 140.94 ZAP 162.87 ET9 159.30 ZA[ 155.07 ETE 132.06 ZAC 107.37 ETC 275.U6 LV[ "19.61

DLA "28.25 RAL 332.$? MAD 6950.1 VEL 12.584 PTH 7.45 VHP R.$39 DPA -14.80 RAP 306.5; ECC 1.6332

L-| TIRE INJ LAT INJ LONG INJ RT ARC |NJ AZHTH INJ TZNE PO C3T TIN INJ 2 LA7 INJ 2 LONG

2710.12 -17.72 ?5.70 199.07 134.91 20 14 45 1710.1 .48 59.54

2499.68 -11.02 62.95 205.28 12g.01 21 30 21 1499.? 5.04 44.9?

2192.7Z -3.79 43.4? 210.67 123,97 23 9 3? 1192.? 10.12 23.86

1715.95 3.85 15.8! 215.39 !19.83 I 22 44 ?$5.9 15.$2 354.R4

1299o93 10.85 343.t2 219.18 I16.24 3 48 15 269.6 20.83 3R0.45

1240.4_ 3.85 337.18 215.39 119.63 3 56 50 240.4 15.92 315.01

1239.54 -3,79 332.39 220.$? I23,97 3 57 $ 239.S IO.IR 312.78

DIFFERENTIAL CORRECTION8

70['1.0033 TRA-I.R$E4 TC3 ".OISO 8AU .0914

RD[ ".4848 RRA ".1413 RC3 .1969 FAU .D4$EE

FD[ .8696 FRA 2.9331 FC3-1.0398 99P 3957

9DE 1.S161 IRA !.9674 9C3 .iR?3 FRP 404

LAUNCH DATE NAN 92 IR71

HELIOCENTRIC CONIC

RL 149.05 LAL ,DO

HP 207.|3 LAP -1.85

qC 56.701 6L -16.59

PLANETO¢ENTRIC CONIC

C3 37.031 VHL 9.090

LNCN AZHTH LNCH 71ME

50.00 t9 34 32

S0.D0 20 33 I2

?O.OO 22 42 35

80.00 t 12 42

83.08 2 4? lS

lOO.O0 3 35 34

110.00 3 4S 37

RID-COURSE EXECUTION ACCURACY ORBZT DETERMINATION ACCURACY

9GT 2250,1 $GR 515,1 903 2?3,9 IT 53,2 9R 22,5 98 43.3

RRT .6003 RRF ".6353 RTF -.8842 CRT .8832 CR9 .?912 CST ,975?

3_823t$.1 R23 -.1093 R13 ".8872 LSA 72.? MSA 13.$ 39A 1.1

$G! 2211.g 302 408.0 THA 8.05 ELI 59.3 EL2 9.9 ALF 20.21

FLIGHT TIM( ISO.OO ARRIVAL DATE AU6 19 1971

DISTANCE 407.721 EARTH TO MARl

LOL 190.72 VL 33.$4T 6AL -7.21 AZL 92.98 HCA 141.74 RNA 204.61 [CC .Rg?I? INC E.9834 Vl 29.894

LOP 322,50 VP 2S,|51 GAP 17,27 AZP 87,81 TAt. 327,31 TAP 109,55 RCA 143,80 AI_ 295,41 V2 R$,443

GP $,42 ZAL 140.9? ZAP IR1,89 ITS 159,42 ZAE 195.38 ETE 128,8R ZAC lOT,6? ETC R75,15 LV! -2D.25

DLA -ER.88 HAL 333.06 RAD 6042.8 VEL 12.528 PTH 1.41 VHP R.38R DPA -14.3R

L-I ?IN[ ZNJ LAT INJ L_6 INJ RT ARC INJ AZNTH INJ TIME PC CST TIN

288R.53 -IR.58 74.62 tgg.i2 135.26 20 19 18 1586.5

R471.92 -9.83 $1.59 205.42 129.28 21 36 24 147t.8

213R.OR -2.39 41.55 210.98 124.08 23 SO 31 115R,I

1698.18 8.12 12.08 216.23 119.20 ! 41 ! 888.2

1394.19 82.39 352.36 218.ST tie.30 3 I0 33 394.2

8172.65 I.IE 333.43 210.23 118.28 4 IS T !72.6

1202.81 -2,39 330.4? 210.88 124.08 4 6 0 202.9

RAP 3OR.7? ECC I.$103

|NJ 2 LAT INJ R LONG

1,67 SR,56

6.26 43.63

11.47 Ri.88

17.38 330.5?

22.1? 330,03

17.58 311.93

11.47 310.80

DIFFERENTIAL CCNRECTION9

T0[-1,0148 TRA-I,R443 YC3 -,009S |AU ,0904

ROE ",4741 IRA -,1153 RC3 ,IT02 FAU .047R8

rOE .SOY3 FRA t,?588 F¢3-8,1133 RiP 400?

902 1.115R iRA t,SSl8 8C3 ,1385 FIP 433

NIO-COQRS[ EXECUTION ACCURACY ORBIT DETERNINATION

$_Y 2289.7 31R 327.4 363 281.1 8T S?.1 3R

NIT ,8383 RflY ",8775 RTF 0,_v84 CRT .8548 CR8

O_n 2355.4 R23 ".1218 HI3 -.leO2 LIA ?4.T IIA

|_1 2323.0 3G2 401.8 THA 8.52 EL1 60.6 EL2

LAUMCH DATE NAR 81 tIT1

ACCURACY

22,_ 33 44,S

• ?739 C|V .9745

|3,S IDA I,I

3.4 ALF 10.90

HELIOCENTRIC CONIC

RL 149,03 LAL ,DO

RP 207,03 LAP "1,84

RC 37.030 Sk -17.3R

PLANETO¢ENTRIC CONIC

C3 33,803 VHL 3.9R4

LNCH AZHTH LNCH TIME

SO.DO 19 39 48

90.00 21 2 12

?O.OO 2R 33 8

SO.DO I 41 39

81.10 2 26 49

100.00 4 24 30

liD.DO 3 59 30

FLIGHT TIN[ 152,00 ARRIVAL OATE AU6 |! 1971

OIRTANC[ 411,088

L_. 180,78 VL 33,530 GAL -?,0? AZL 93,0? HCA 143,00 8HA 209,T3 [CO ,29013

LOP 323,7R VP 25,04? GAP 16,R2 AZP 37,53 TAb 327,85 TAP 110,33 RCA 143,8|

GP 9,78 ZAL 140,48 ZAP JlO,8R ET8 159,48 ZA[ 185,81 [T[ 123,68 ZAC 108,20

EARTH TO MARl

IMC 3,0833 Vl 88,894

APO 2R1,35 VR R6,453

[TC 273.24 LVI -20.70

DLA "29.54 RAL 333.48 RAO $_9.2 V[L 12.4T8 PTH ?.37 VHP 8.1510PA -13.9R RAP 30R.99 ECC 1.$892

L-I TIME INJ LAT |NJ LGNG INJ RT A8¢ INJ AZNTH INJ TIN[ PO CIT TIN INJ 2 LAT IMJ 2 LONG

R662.4R "13.42 ?3.52 !gg.25 133.3R 20 94 lO 1652.3 2.87 $7.53

2443.24 -8.39 80.|8 205.64 129.$3 21 42 53 1443.2 ?,51 42.24

211R.01 -.$R 39.31 211.42 124,14 23 2R 25 1116.9 12.89 19.73

1800.97 g.32 $,62 217.63 t18,50 2 8 EO 601.0 20.22 344.54

1459.39 12.92 38?,82 218,51 118.T9 2 31 $ 455.4 22.85 $34.gl

1075.44 g.32 327.98 217,$3 118.SD 4 42 26 75.4 20.22 305.82

1163.73 -.99 328.42 211,42 124.14 4 15 54 !33.7 12.8g 306.65

DIFFERENTIAL COqR[CTIQI_S

TDE-I.0208 TRA-I.9225 TC3 -.0823 BAU .1DOE

MDE -.4648 RRA -.IGOR RC3 .1824 FAU ,D4924

FDE ,8519 FRA 2,86?5 FC3-1,1905 B3P 4110

BOE 1.1216 BRA 1,8318 BC3 .2083 F3P 463

NID-COURSE EXECUTXON ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2332.8 $GR 543.1 363 308.4 ST 58.3 5R 22.5 33 46.4

RRT .6786 RRF -.7176 RTF -.8893 CRT .g06s CR8 .7875 C3T .9?34

$¢B 2385,2 R23 -.1343 RI3 -.8932 LSA 76,6 NSA 13.? $SA 1.1

3G1 2362.3 $02 3g5.4 THA g.20 ELI 61,8 EL2 8.g ALF 19.?D
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAR |1 1971

M[LIO¢[MTRI¢ C_II_

RL IA9,OS LAL .OO

RP 206,DT LAP -!,$4

MC |T.44D &L "16.09

PLANETOCENTRIC CONIC

C3 34.628 VHL S.885

LNCN AZNTH .LNCH TIME

SO.DO 16 45 25

SO.DO 21 9 45

70.00 23 4 59

78.66 2 11 25

T6.66 2 11 25

?8.86 2 18 25

110.00 4 8 21

LOL 100,78 VL

LOP 3||,D3 VP 64.943 GAP 1|.3! AZP 8?.44 TAL 32?,gO TAP Ii2.tl mCA 144.D2

_P T.t$ ZAL 140.8S lAP 159.83 ST8 IS9,50 ZAE 165.?4 ETE t22.53 ZAC lO8.S?

FL_GNT TIN[ 154o00 ARRlY4L DATE AU6 23 1971

DISTANCE 41A,4T? EARTH TO MARl

33,4?4 SAL "$,93 AZL 93.15 HCA [44.8T 8MA |00,iS [CC ,62346 INC 3.tSl? V1 69.094

DLA -30,_3 RAL 333.00 RAO $640.0 VEL 1E.431 PTH T.34 VHP T.934 DPA -13.5i

L_I TIME INJ LAT INJ LONG INJ NT A$C |HI AZNTH INJ TIME PO C$T TIN

2637.89 -14.26 T2.42 199.45 135.90 20 29 22 1637,g

2413,49 "?.3D 12.73 205.96 129,75 21 49 59 1413,5

2074.48 .73 37.29 216.00 124.15 23 39 33 IO?A.5

$902.53 13.47 1,54 219.6D 117,32 2 36 27 592,3

1502.53 13,4T 1.54 219.60 1t7.32 2 35 27 502.S

1502.33 13.47 1o54 219,60 1I?.32 2 36 2? 502.5

1121.30 ,73 325.21 212.00 124.15 4 27 2 121.3

APO 237.9S V2 2$,482

[TC 279,32 LVI -21.17

RAP 307.19 Eqc 1.S$99

INJ 2 L4Y INJ 2 LON6

4.11 36.S2

8o80 40.78

14.40 17.38

23.56 336,61

23.56 338.61

_3.9S 336.61

14.4h 306.29

DIFFERENTIAL CORRECTIONS

TD(-1.0254 TRA-I.8ge? TC3 ".DT?2 BAU .1022

MDE -.4564 RRA -o2172 RC3 .2068 FAD .05D28

FOE .9971 IrRA 2,9812 FC3-I.2TIS 09P 4187

$DE 1.1224 BRA 1o9091 BC3 °220? FSP 495

NID-CCURSE EXEcuTION ACCURACY CRBIT DETERM[NATI00, ACCURACY

$GT 2360.8 3GR 562.7 $83 328.$ 8T 59.3 8R 22.5 S6 48.0

RRT ,7112 RRF -,756D RTF -,8924 CRT ,9t81 CR9 .SOl9 CST .9724

3GB 2427.0 R23 -.1472 R13 -.8970 LSA 78.4 M_A 13.6 86A 1,1

6G1 2395°5 $82 389,8 THA 9.89 ELI 62,9 EL2 8.4 ALF 19.56

LAUNCH DATE MAR 22 lg71 FLIGHT TIME 155,00 ARRIVAL DATE AUG 2i 1971

HELIOCENTRIC CONIC

ML 149.09 LAL .00

RP 206.90 LAP "1.04

RC 57,930 GL -18.91

• PLANETOCENTRIC CONIC

C5 33.555 VHL 5*793

LNCN AZMTH LNCN TIME

50.00 19 51 25

60.00 21 17 57

?0.00 23 18 31

76.86 1 58 35

76.86 1 58 35

76,88 1 56 35

110.00 4 21 53

DIFFERENTIAL CCRRECT|Cd¢S

TDE-I,0302 TRA-1.8688 TC3 -.OT|3 SAU ,IO4T

fiDE -.4496 RRA -.2456 RC3 .2223 FAU .03258

FOE 1.0457 FRA 5.ODES FC3-1.3566 BSP 4257

6OE 1,1240 BRA 1.8849 $C5 .2334 FSP 529

nlDTANCE 417,942

LCL 190.72 VL 33.394 GAL "$.79 AZL 93.23 HCA 149.53 9MA

LOP 326.29 VP 24.644 GAP 15.95 AZP 87.32 TAL 327.95 TAP

GP 7.52 ZAL 139.99 ZAP 158,T6 ET8 159.47 ZAE 165.79 ETE

EARTH TO NARS

199.37 (CC .27713 [NC 3.2435 Vl 29.694

113.48 RCA 144.12 APO 254,63 V2 26,468

119.5D ZAC 106,97 ETC 275,40 LVI -21.66

DLA -30,95 RAL 334.33 RAD 6648.4 VEL 12.368 PTH

L-| TIME INJ LAT

2612.75 -12,98

2582.51 -3.95

2027.70 2.51

1540.83 14.02

1540.83 14.02

1540,85 14.02

1074.32 2.51

7.30 VHP ?.713 DPA -13.03 RAP 3OT.SS [CC 1.5522

INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ Z LONG

Tt.30 199.73 136.19 20 34 58 1612.7 5.37 15.48

5T.23 206.39 129.93 21 ST 39 1382.5 10.19 39.26

34,85 212.75 124.07 23 52 19 1027.? 16.04 14.T4

4,?0 219.71 117.98 2 24 18 540.8 24.29 941.76

4.70 219.71 117,68 2 24 16 540.8 24.29 $41.76

4.?0 219.71 117.88 2 24 16 540.6 24.29 341.?6

323.T? 212.75 124.07 4 39 49 74.5 16.04 303.66

N|O-C(_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

bGT 2385.6 SGR 586,8 $83 349.0 ST 60.3 SR 22,6 $6 49.7

RRT ,7447 flRF -.?920 RTF -.8954 CRT .929" CRS .81TO CST .8T13

3GB 2456.? R23 ".1608 R13 -.gOD6 LSA 80._ MSA 13.5 SSA 1.1

SGI 2426.3 3G2 385.0 THA 1D.65 ELI 64.0 EL2 ?.9 ALF 19.34

LAUNCH DATE MAR 22 1971 FLIGHT TIME 158.00 ARRIVAL DATE AUG 2? 1971

N[LIOCENTRIC CONIC

RL 149.05 LAL .00

RP 206.65 LAP -1.83

RC 58.496 GL -19.77

PLANETOCENTRIC CONIC

C3 32.561 VHL S.706

LNCH AZMTfl LNCH TIME

5O.OD 19 97 53

60.00 21 26 34

TO.DO 23 34 24

79.00 I 47 25

?S.O0 1 47 Z5

?S.DD t 47 29

rio. DO 4 37 47

DIFFERENTIAL CORRECTIONS

TDE*I.0347 TRA-I.8391 TC3 -,OS4i BAU .1079

RDE -,4441 RRA -,2751 RC3 .239D _AU ,05439

PDE 1.0974 FRA 3,_205 FC3"1.4413 $SP 4314

BDE !,1260 ERA 1.8596 2C3 ,2476 FSP 565

DISTANCE 421.474 EARTN TO MARS

LOL 160.72 VL $3.319 GAL -$.66 AZL 93.34 HCA 146.80 9MA 197.67 ECC .2?1|4 INC 3.3445 Vl 29.894

LOP 327.56 VP 24.749 GAP 15.52 AZP 87.20 TAL 328.00 TAP 114.8D RCA 144.22 APO 251.52 V2 26.476

GP 8.06 ZAL 139.70 ZAP 137,64 ET$ 159.39 ZAE 185,73 ETE 11S.63 ZAC 109,4| ETC 27S.47 LVI -22.18

DLA -31.72 RAL 334.79 RAO 6648.0 VEL 12.349 PTH T.27 VHP 7.501 OPA "12.32 RAP 307.47 ECC 1.S382

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH |HI TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2509.97 -11.72 70.17 200.11 13S.4S 20 41 O 1587.0 8.ES S4.37

2350.07 -4,53 55.66 206.93 130,09 22 6 4 1350.1 11.S3 37.65

1974.71 4.53 32.07 213.74 |23.89 24 ? 19 974.7 17,85 ll.?O

1374.32 I4.58 7.54 219.89 118.49 2 13 40 574.3 25.04 344,59

1574.32 14.58 7.54 2|9.89 118,49 2 13 40 574.3 29.04 344.59

1374,32 14,56 7.54 219,89 112,49 2 |3 40 5?4,3 2_,04 344,59

lO21.S3 4.53 320.99 213.74 123.89 4 54 40 21.5 fT,BS 3OO,S_

MIO-COUR3E EX_CUTiON ACCURACY ORB|T DETERMINATION ACCURACY

$GT 2407,1 $GR 1|_.8 $G3 $70.4 ST 61.3 $P 22.0 SS 51.4

RRT ,?754 flRF ",8252 flYF "._a83 CRT ,9411 CRS .93_S CST .17OZ

8GO 2484.6 R23 -.1752 RI$ -.9045 LSA $2,1 NSA $,S 85A I.O

SGI 2455.2 $G2 _81.3 YHA I1.50 ELI 65.0 EL2 7.$ ALF IS.S?

LAUNCH DATE NAN 22 tS?i FLIGHT TIME 160.00 AKRIVAL DATE AUG 29 1971

HELIOCENTRIC CONIC

RL 149.05 LAL .00

RP 206.6D LAP "1,8|

Re 96,137 GL "20,$7

PLAN2TOCENTRIC CONIC

C3 31.T03 VHL $.S_!

LNCM AZNTN LNCN TIME

SO.DO 20 4 51

60.00 21 36 44

70.00 23 53 S$

?S.22 1 37 29

?3.22 1 3? 29

T3.22 1 37 29

110.00 4 ST 19

OIFFERENTIAL" CORRECTION&

TO(-1.0399 TRA-I.8OSS TC5 -.OS$O BAU .lilt

RD[ -.4406 RRA -.3082 RC5 .2571 FAU .D5631

FOE 1./129 FRA 5.3458 FC3-1.5376 66P 4367

DOE l.lZgO 8RA 1.8330 8C3 .2636 FSP $03

DI|TANCE 4_9,DSl EARTH TO MARS

LC_. lSO.T| VL 33,649 GAL -$.$4 AZL 95,41 HCA 148,08 SMA 199,47 [CC .26541 |NC $,4|04 V1 29,i94

LOP 325.$3 VP 24,959 SAP 15,1D AZP 8?.0? TAL 325,08 TAP ItS.It RCA 144.3| APO _48,93 V2 E6,482

GP 8.99 ZAL 139,38 ZAP 155.49 ST8 [$9,|$ ZA[ [IS.S9 [T[ ll4.00 ZAC 109.90 [TC 2?$.84 LVl -22,?)

DLA "32.93 HAL 335.28 MAD $647,T V[L 12.314 PTH

L-| TIME INJ LAT

2990.48 -10,40

2319.89 -3.03

1811,?4 $.9[

1604.95 IS.14

1604.95 15.14

1604.SS 13.14

8248.6D $.gl

7,25 VHP ?.29S DPA "ll.g? NAP 307.S6 ECC 1.S21?

INJ LONG INJ RT Agc INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

$9,D1 200.59 136,69 20 4? 3t 156D,5 7,98 93,25

94.02 207.62 130.2! 22 IS 20 1318.g 12.98 35.95

28,?S 215,09 123.$3 24 29 48 g11,? 19.93 8.00

10.1T 220,15 11g.14 2 4 13 604.5 29.61 347.21

10,17 220,11 119,14 2 4 13 604.5 25,81 347.21

10.17 220.11 11g.14 2 4 13 GD4.S 21.81 347,21

299.98 215.05 123,93 8 41 29 5246.6 19.93 2?4.62

MID-COURSE EXECUTZON ACCURACY OR$1T DETERMINATION ACCURACY

SGT 2424.7 SGR 610.6 SG3 392.g ST 62.2 SR 23.1 SS $3,2

RRT .603D RR_ -.85§0 RTF -,9D09 CRT ,9522 CR$ .8486 CST .g6go

8GB 2510.4 R23 -.1903 Rt3 -,gQT8 L6A 63.9 MSA 13.S SSA !.0

SGI 2481.? SG2 378.9 THA 12.4_ ELI $6.0 EL2 6.7 ALF 19.Gg
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE MAR 22 lt?t

M[LIO¢EMTRIC CONIC

RL 149,03 LAL *DD

RP 2Ol,TS LAP "|,62

RC 69.839 GL °21,63

PLANETO(ENTRI¢ CONIC

¢3 30.118 VNL $.560

LNCH AZNTH LNCM TINE

SO.DO 20 12 24

60.00 21 4? 40

TO.DO O 24 32

TI.45 I 28 26

?1.48 1 28 26

71.48 1 28 26

130.00 5 23 $9

FLIGHT Title leZ,OO

DIITAN¢[ 4Zl,I??

LOt. 160.78 VL 33,|78 GAL "1,41 AZL 93,56 HCA |45.53 6NA

LQP 330.10 VP 24,572 6AP 14,et AZP 06.93 TAL 326,12 TAP

GP 9,1B ZAL 130,01ZAP |55,89 ET8 150,|2 ZAE 165,35 [TE

OLA -33.36 RAL 535,80 RAO 664T,4 yEL /2.202 OTH 7.22 VHP

L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ

2535.D9 -9.05 e?.o3 201.16 136.61 20 34 36

2279.53 -1.43 52.26 208.46 130.28 22 25 39

1620.45 10.02 24.30 216.94 122.02 9 55 1

1632.60 13.72 12,66 220.50 119,84 I 55 59

1632.60 15.72 12.66 220.50 119.04 1 55 36

IS32.6D 15.72 12.66 220.50 119.54 I 55 39

6163.31 10.02 201.13 216.94 122,62 ? 6 42

DIFFERENTIAL C_RECTION8

TDE-I.D36T TRA'I.?642 TC3 ".O4O? DAU .|155

flOE -.4384 RRA ".3425 RC3 ,2??IFAU .05639

FOE 1.2113 FRA 3.4?26 FC3-1.6331 DIP 4312

BDE 1.1256 liRA 1.797/ BC3 .2802 FSP 641

LAUNCH DATE MAR 22 tgTl

HELIOCENTRIC CCNIC

RL 149.05 LAL .00

RP 206.72 LAP -1.81

MC 60.633 _L -22.64

PLANETOC[NTRIc CCNIC

MID-COURSE EXECUTION ACCURACY

SGT 2425.4 SC,R 691,2 363 416.4

RRT .8284 RRF -.6512 RTF -.9051

668 2522.0 R23 -.2015 RI3 -,9131

561 2493.T SG2 3?5.6 THA 13.60

FLIGHT TIH[ 164.00

DISTANCE 432.345

LCL 18Q,72 14. 33,i14 GAL -6.51 AZL 93.69 HCA 150.60 8HA

LOP 331.37 VP 24.490 GAP 14,29 AZP 86.79 TAL328.18 TAP

GP 9.76 ZAL 136,11 ZAP 154.95 ET6 158.92 ZAE 165.02 ETE

ARRIVAL DATE AUG 31 1671

EARTH TO "_R8

|GS,|T [CC ,EGOD6 INC 3.3642 Vl 26,194

||?,43 RCA |44,41 APO 245,V3 V2 26,457

111.65 ZkC 110,43 ETC 2?5.61 LVI "23.32

?,Oil DPA "1I,_5 RAP 3O?.lO ECC 1,5086

TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

1533.1 9.34 52.0?

I279.5 14,51 34.08

020.5 22.53 2.94

632.6 26,61 349,?I

632.6 26.81 349.?1

632.6 26.61 349,?1

5163.3 22.53 269.??

_DIT DETERMINATION ACCURACY

IT 62.6 SR 23.3 88 S5.0

CRT .9622 CR6 .8648 CST ,968!

LSA 85.3 MSA 13.4 88A $.O

ELI 66.6 EL2 6.0 ALF 20.00

ARRIVAL DATE 6(P 2 197!

EARTM TO MAR8

193.96 ECC .25300 INC 3.6866 Vl 29.894

liD.?? RCA 144.50 APO 243.42 V2 26,491

IOD.GI ZAC 111,02 ETC 2T5.67 LVI "23.84

C3 3D.23! VHL 5.498

LNCH AZNTH LNCH TIME

50.00 20 20 39

60.00 21 59 54

89.78 I 20 13

89.78 I 20 13

89.?S 1 20 IS

$9.76 I _0 13

GS.?6 I 20 15

DLA -34.26 RAL 356.36 RAD 664?,1 VEL 12.254 PTH ?.20 VHP 6.908 DPA "10.76 RAP SOT.St ECC 1.4975

L'I TIN[ ;NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2304.79 "?.64 66.62 201.93 13?,11 21 2 24 1504.8 lO.?4 S0.85

2240.53 .29 50.42 209.51 130.SO 22 37 IS 1240.5 16.14 32.D?

1858.93 16.30 15.05 220.94 120.59 1 4? 52 658.9 27.43 332.11

1S56.93 16.30 IS.D6 220.94 120.59 1 4T 52 858.9 27.43 332.11

1650.93 16.30 13.06 220.94 120.59 I 4? 52 858.9 27.43 3S2.11

1658.93 16.30 15.06 220.94 120.59 I 47 52 656.9 2?.43 332.11

1638.93 16.30 15.06 220.94 120.59 I 47 32 658.9 27.43 352.11
DIFFERENTIAL CORRECTION8

TD£-I.G$IS TRA-1.?362 TC3 -.0451 BAD .121?

ROE -.4394 RRA -.3805 RC3 .2977 FAU .06042

FDE 1.2776 FRA S.6058 FC5-1.7304 6SP 4460

BOE 1.1398 BRA 1.7774 BC3 .3011 FSP 664

LAUI_ICH DATE MAR 22 1971

HELIOCENTRIC CONIC

NL 149.05 LAL .DO

RP 203,?0 LAP -1.00

RC 6t.485 GL -23.71

PLANETOCENTRIC CONIC

C3 29.635 VHL 3.444

MID-COURSE EXECUTICN ACCURACY

SGT 2449.0 SGR 759.T 963 441.2

RRT .8481RRF -.9041RTF ".9034

$66 2558.2 R23 -.2215 R13 ".9146

6GI 2529.9 $62 579.4 THA 14.71

FLIGHT TIN( 166.0D

DISTANCE 436.053

LOL 180.72 VL 33.054 GAL "6.20 AZL 93.82 HCA 151.86 6MA

LOP 332.64 VP 24.411 GAP 13.90 AZP 86.63 TAt. 328.24 TAP

8P 10.42 ZAL 133.16 ZAP |52.75 ET6 158.66 ZAE 164.59 ETE

DLA "33.23 RAL 336.96 MAD 6646.9 VEL 12.230 PTH ?.18 VHP

_RBIT DETERMINATION ACCURACY

ST 63.9 6R 24.0 88 56.9

CRT .9722 CR6 .881D CDY .9865

LSA 8?.8 NSA 13.5 SSA .8

ELI 68,0 EL2 5.3 ALF 20.20

ARRIVAL OATS SEP 4 197|

EARTH TO MARS

162.63 ECC .25019 INC 3.8195 Vl 29.894

120.10 RCA 144.59 APO 241.07 V2 _S.494

1D?.89 ZAC 111.67 [TC 275.72 LVI -24.S1

6.?26 DPA -10.09 RAP 307.56 ECC t.4877

LNCH AZNTH LNCH TIN[ L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

SO.DO 20 29 42 2475.32 -6.16 65.37 202.83 137.27 2| lO 5?

60,00 22 13 31 2197.92 2.17 48.39 210.79 130.25 22 59 29

60.05 I 12 35 1684.08 16.88 17.40 221.50 121.40 I 45 43

68.05 ! 12 39 1684.08 16.86 17.40 221.50 121.40 1 40 43

68.05 I 12 39 IS84.D6 16.88 17.40 221.50 121.40 I 49 43

68.05 I 12 39 1684.08 16.88 1?.40 221.50 121.40 I 40 43

$8.05 I 1239 1684.08 16,88 17.40 221.50 121.49 I 40 43

DIFFERENTIAL COmRECTION3 MID-COURSE EXECUTION ACCURACY

TOE-l.0603 TRA-l.6965 TC3 -.O4g? lAD .1280 36T 2457.0 S_ ?95.? $63 485.9

ROE -.4424 RRA ",4212 RCS .520S FAU .06262 RRT ,$654 RRF ".0235 RTF -._$9

FOE 1.3481 FAR 3.7395 VC3-|.6254 DiP 4516 266 2512,? R23 ".25?5 RI3 -,9180

ROE 1.1486 iRA I.TSDO 5C3 .3231FSP 726 $6| 2554.0 862 585.5 THA 16,03

LAUNCH OAT[ MAR 22 1671

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1475.3 12.20 49.5?

119?.9 1?.89 29.83

684.1 28.28 554.47

684.1 28,28 554.47

684.1 28.26 354.4?

684.1 28.26 554.4?

684.| 28.26 554.4?

QREIT DETERMINATION ACCURACY

3T $4.7 IR 24.? IS S8.S

CRT .9807 CR8 .8968 CIT .9552

LSA 89.9 flSA 15.6 66A .6

ELI 69,1 EL2 d,5 ALP 20.58

FLIGHT TIME 168,00 ARRIVAL DATE 6[P S 1971

NELIOC[MTRIC CONIC DISTANCE 439,?99 [ARTfl TO RARS

RL 149.05 LAb .DO LOL 150,7| VL 35,656 GAL "6.DI AZL 93.96 HCA 153.13 8MA tit.TO ECC .24564 INC 3.9657 Vl 29.694

RP 206.$8 LAP -1.79 LOP 333.61VP 24.335 GAP 13,52 AZP 06.45 TAL 328.30 TAP 125.43 RCA 144.67 APO 256.66 V2 26.496

RC $2.590 8L -24.64 GP t1.16 ZAL 137.66 ZAP 151.4D [T9 150,40 ZA[ 164.07 ET[ 106,5D 2AC 112.59 ETC 275.?? LVI -25.55

PLANETOCENTRIC CONIC

C3 29.138 VML 3.395 DLA -36,24 RAL 337,6| RAO 6645,? V[L 12,2|D PTH ?,16 VHP 6,|5_ DPA -9,5D RAP 507.4? ECC 1.4795

LNCN AZMTM LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ'AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 2Q 39 42 2444.45 -4.62 64.0? 203,50 137,41 2! 20 26 1444,5 tI.T2 48.20

80.00 22 30 4 2150,36 4,26 46,1! 212,38 130,11 23 5 54 1lID.4 19,80 27.2T

88,33 ! S 43 1708,35 17,4? 19.72 222.17 |22,2T I 34 |l 708.4 29.16 556.82

68,35 I 5 43 t?08.35 1T,4T 19,72 222.1T 122.2T I 34 11 ?08.4 29.16 556.82

$8.$3 t S 43 1708,35 t?,4? 19.72 222,17 122.2? 1 34 I1 ?08,4 29,16 _56.$2

65.33 1 5 43 1708.35 17.47 19.72 222.17 122.2T I 34 11 ?08,4 29.16 356.82

68.35 I 5 43 17D8.35 17,4? 19,?2 222.17 122.27 I 34 |1 708.4 29,16 356.82

DIFFERENTIAL C_RRECTIONS MID*COURSE EXECUTION ACCURACY (_OIT DETERNINATION ACCURACY

T02-1.0898 TRA-I.6574 TC3 -,D381 6AU .1332 6GT 2459.3 SGR 860.4 SG3 495.4 ST GS.5 8R 25.5 $8 60.9

RD[ -.4484 RRA -.4653 RC3 .$431FAU .D6490 RRT .67g8 RRF -.9397 RTF -.9083 CRT .98T8 CRS .9121CIT *g639

FDE 1.4252 FRA 3.S743 FC3-t,9282 DSP 4558 SGS 2605.4 R23 -,252D R13 -,9214 LGA 92.0 NSA 13,7 IDA .g

DOE 1,1597 BRA 1.7215 0C3 .3469 FSP 773 3GI 2576.0 SG2 390.5 THA 1?,52 ELI 70.2 EL2 3.? ALF 21.10
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JPL TM33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAtkN¢I4 O4T¢ MAR28 tits FLIGHT TIldE |?O,OO ARRIVAL OAT( SiP # 1871

NELIQ¢ENTR|C CONIC

RL 148.06 LAL .OOLOL 18O.?[ VL

RP 208.6? LAP -|,78 LOP 335.16 VP |4.163 GAP 13.24 AZP 86.23 TAt. 328,37 TAP 12Z.77 RCA 144.75 APO Z36.84

RC 63.376 GL -[6.05 GP tl.g? ZAL 137.11ZAP 150.00 [T8 |58,07 ZA[ 163,44 (TE 105.44 ZAC 213,19 [TC 275.82

DISTANCE 443.511 EARTH TO MAR1

32.t42 GAL °3.99 AZL 84.12 HCA 154.40 8NA IP0.78 [CC .24133 INC 4.1211 Vl 29.814

V2 28.488

LVI -28o10

PLAN[TO¢ENTRIC CONIC

C3 _8.738 VHL §,381

LHCH AZMTH LNCH TIME

50.00 20 SO 51

60,00 22 49 32

64.56 0 59 18

64.58 0 55 18

64.58 0 59 18

S4.S8 0 58 18

64.56 0 59 18

DLA -37.3t RAL 338.32 RAG IS4S. S V[L 12.194 PTH ?.!S VHP 3.306 OPA -8.56 RAP 307,32 (CC 1.4730

L-| YIH[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIH[ PO CDT TIN INJ 2 LAT INJ 2 LONG

241|.86 -2.98 62.?0 205,10 137.50 2! 31 3 141t,9 15,31 48.74

2095.40 6.66 43.46 214.38 129.84 23 24 27 1095.4 21.97 24.23

t?32.15 28.05 22.04 222.98 t23.22 I 28 10 732.2 30.07 35g,18

1732.15 18.05 22.04 222.98 123,22 1 28 10 ?32.2 30.0? 359.18

1732.15 18.05 22.04 222,98 123.22 I 28 10 732.2 30.07 359.|8

1732.15 18.05 22,04 222.98 123.22 I 28 10 ?52.2 30,07 359.18

1732.15 10.03 22.04 222.98 123.22 1 28 10 ?32.2 30.0? 359.18

o|IrVERENTIAL CCRR[CTION6

TOE'1.0689 TRA'I.GO20 TC3 ".0162 BAU .1433

ROE -,4565 RRA -,5121RC3 .3733 FAU ,06?49 "

trO[ 1.5059 FRA 4.0029 FC3-2.0532 03P 4460

BOE 1.1623 BRA 1.6818 BC3 .3736 rip 615

LAUNCH OAT[ MAN 2_ I87!

H[LI_ENTRIC CONIC

RL 148.05 LAL .00

RP 206.68 LAP -1.77

RC 64.414 GL -27.34

PLAN[TOC[NTR]¢ CONIC

C8 28,447 VHL 5.334

LNCH AZNTH LNCH TIME

50.00 21 $ 24

80.00 23 14 16

62.80 0 55 29

62.60 0 53 29

• 62.80 0 53 29

62.80 0 53 25

62.80 0 53 29

RIO-[OURS[ IX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2437.1 8GR 933.? SG3 520,3 3T 65.6 58 26.5 88 62.9

RRT .8929 RRF -.9529 RTF -.9115 CRT .9932 CRS .9260 CDT .8626

800 [609.8 823 -,[59! 813 -.9268 L84 93.6 MSA 13.8 884 .8

SGl 2579.4 602 397.2 THA 19.36 [L$ 70.7 EL2 2.9 ALF 01.89

FLIGHT TI_ I?2.DD ARRIVAL DATE 8[P 19 1871

OIITANC[ 447.393 EARTH TO MAR6

LOL |00,72 VL 32.691GAL -§.gO AZL 64.29 HCA t53.66 8HA 189.88 [CC .[3728 INC 4.2937 VI 28.884

LOP 336.43 VP 24,193 GAP 12.77 AZP 86,00 TAL 328.43 TAP 124,10 RCA 144.62 APO 034.93 V2 26.488

GP t2o86 ZAL 136o49 ZAP 148.52 ITS 157,7t Z_[ |62.72 [TE 104.60 ZAC 114.08 [TC [?5.87 LVI -20.95

OLA -38.44 RAL 339.10 RAO 6646.4 V[L 12.162 PTH ?.14 VHe 6.229 OPA -?,68 RAP 307.12 [[C 1.4682

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

[377.25 -|,IS 63,26 [01.75 137.36 [1 43 1 i377,2 16.98 4l.tl

2027,87 6.59 40,16 217,00 129,33 [3 48 4 1027.9 [4,53 20.36

1755.59 18.63 24.37 223.95 124.26 1 22 45 ?55.6 30.99 t.57

1755.59 18.63 24.37 223.95 124.26 1 02 45 755.6 30.90 1.57

I?S$.59 18.63 24.37 223,95 124.26 ] 22 45 755,6 30.98 , I,57

1755.59 18.63 24.37 223.95 124.26 I 22 45 755.6 3 _ qg 1.57

1755.59 18.63 24.37 223.95 124.26 I 22 45 755.6 ,:..*.9 1.57

OlP_r[RENTIAL C(3qR[CTION8

T0(-1.0939 TRA-1,5670 TC3 -.0303 |AU

RDi[ -,4713 RRA -,5858

rOE 1.6020 FRA 4.1408

60£ 1.1911BRA 1,8880

LAUNCH DATE NAR 22 1971

H[L|OCENTM/C CONIC

RL 149.05 LAL .00 LOL 180,?2 VL 32.843 GAL

RP 206,66 LAP -1.74 LOP 337.72 YP 24.127 GAP

RIO-COURSE EXECUTION ACCURACY

.1326 6GT 2449.? 5_q 1020.2 3_3 546.7

RC3 ,4001 FAU .06967 RRT .6999 RRF -,9636 RTF -.9096

FC3-2,1204 68P 4049 808 2653.? R23 -°2762 R13 -.9285

BC3 .4013 FIP 868 3GI 2820,9 802 415.8 THA 21.10

FLIGHT TIN[ 174,00

DISTANCE 45|.[35

-5.81 AZL 94.48 HCA 156.93 8HA 169.02 [CC .23346 IMC

12,41 AZP 85°87 TAL 328.4_ TAP 125.42 RCA 144.89 APO

RC 8S.512 GL -28.72

PLAN[TOCENTRIC CONIC

C3 28.26? VHL 5.317

LNCH AZNTH LNCH TIME

50.00 21 17 43

80.00 23 51 O

80.98 0 48 13

80.96 0 48 13

80.98 0 48 13

80.86 0 48 13

80.88 0 48 13

GP 13.06 ZAL 135.01 ZAP 146.90 [73 157.30 ZAE 161.87 IT[ 104.21 ZAC !15.07 [TC 278.91

ORBIT OET[RMINATIOt_ ACCURACY

ST 67,0 8R 2?.9 38 85.2

CRT' ,9972 CR8 .9396 CIT .8811

L6A 98.5 HSA 14.1 884 .8

ELI 72.8 EL2 1,9 ALF 22,34

ARRIVAL OAT[ 8[P 10 18?1

EARTH TO MARl

4.4841 VI E6,884

233.15 V2 28.485

LVI -27,88

DLA -39.65 HAL 339,97 RAO 6648.3 VEL 12.174 PTH 7,14 VHP 8.081 OPA -6.72 RAP 305.85 [CC 1,4852

L-I TIN[ INJ LAT 1NJ LONG INJ RT A8C INJ AZMTH IHJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

2338,89 .63 59.70 208,62 137.57 21 58 43 1339.9 18.78 43,42

1929.55 13.79 35.24 220.88 128.25 24 23 g 929.5 28.04 14,41

1778.91 19.20 28.74 225.10 125.38 1 17 52 778.9 31.95 4.03

1778.91 19.20 26.74 225.10 |25.38 I 17 52 778.9 3I,gs 4.03

1778.91 19,20 26.74 225.10 125,38 1 17 52 ?78.9 31.95 4.03

1778.91 19.20 [8,74 225.10 125.35 I |7 52 7;e.g 31.95 4.03

1778.91 16,20 2e.74 228.10 125.38 I 17 52 778.9 31,95 4.0_

OIFF[RENTIAL CORRECTION8

YO[-I,IOi3 TRA-I.|160 YC_ ".02ll |AU .I63[

80[ ".4801 RRA -,8132 RC3 ,4308 FAU ,07214

F02 1,?0S4 FRA 4,2t80 F¢3-2,2093 lip 469I

lot 1.2127 BR4 I.S3S! 8C3 .43|8 PIP 9|?

NIO-COURIE EXECUTION ACCURACY ORBIT OET[RN_NATION ACCURACY

8GT 0439.8 IGR 1117,9 $03 576,8 87 eTo7 IR 28,9 83 07.3

RRT .9066 RRF ".t723 RTF -._002 CRT .8993 CR8 .ISIS CiT .IS)?

SG6 2|79.5 823 ",203Y RI3 -.9325 LIA 99.0 NDA 14.4 33A .7

3GI 2044,4 302 434.5 THA 23.28 ELI 73.8 EL2 1°0 ALP 23.SI

LAUMCM OAT[ MAR 22 1971 PLIGHT TIME 176.00 ARRIVAL DATE 8EP I4 197I

NELIO¢[NT61C CONIC

RL 148,03 LAL .00

RP t08,?t LAP -1.74

Re 68.667 _. -30.1i

PLANET_[NTR|C CONIC

C3 28,213 VNL 5.312

LNCN AZMTH LNCH TINt

SO.00 21 34 20

59.00 0 43 31

86.08 0 43 3I

32.08 0 43 31

88,08 0 43 31

58,08 0 43 31

56.08 0 43 31

OIFVERENTIAL caqR[CTION8

T0t-1,1262 TRA-I.481t TC3 ",0276 BAU .1752

NO[ -.5154 RRA -,8883 RC3 ,4637 FAU .0?460

FO[ 1,8217 FRA 4.387_J FC3"2.2892 88P 4743

80[ 1.2404 BRA 1,8147 BC3 .4848 F SP 966

OIRTANC[ 4|I,IOS EARTH TO MARS

LOt, 160,T| VL 32.798 6AL "8,73 AZL 94,T0 HCA 156.80 8HA 188.22 [CC ,22955 INC 4.$553 Vl 25.884

LOP 338.99 VP 24,063 GAP 12,05 AZP 65.04 TAL 303.55 TAP 126,TS RCA 144.06 APO 231,49 V2 26.493

GP 14,96 ZAL 133,08 ZAP 145,35 [T3 158,83 ZA[ 160.88 [TE 104.00 ZAC 116.18 [TC 278.95 LVi -28.87

OLA -40,93 RAL 340.93 RAG 6646.3 V[L 12,|72 PTH ?.13 VHP S.643 DPA -S,67 RAP 300.51

L-I TINE |NJ LAT INJ _ONG INJ RT ARC INJ AZHTH INJ TIN( PO CST TIM INJ 2 LAT

2288.92 2,69 57.08 210.60 137.52 _2 12 39 1298.9 20.72

180[,45 19o76 29,16 225,45 126,61 1 15 34 102,4 32,g3

180[.45 19,76 29.16 226,45 126.61 I 13 54 802.4 32.83

1i02.45 19,76 29,16 226,45 120.6! I 13 34 802,4 32,93

1802.45 18,76 28,16 226,45 126,61 I 13 34 802.4 32.03

3802.45 19o76 [9ol6 226.45 126.61 I |3 34 802.4 32,93

160245 IG,?G 29,16 226.45 126,61 1 13 34 80_,4 32.g3

MID-COURSE EXECUTION ACCURACY

$GT 2416,0 6GR 1229.7 803 605,0

RRT ,0112 RRF ".g791RTF -.0100

$GB [711,0 823 ",2877 813 -,9368

8G1 26?2.0 802 4s?.g THA 25,69

[CC 1.4843

INJ 2 LONG

41.47

6.$8

8.58

6,58

8,58

8.$8

6,58

ORBIT O[T_RNINATION ACCURACY

ST 68,4 SR 31.5 85 80.8

CRT ,99g_ CR8 ,0620 CDT .gS84

LDA 101,? NSA 14,? 3SA .7

ELI 75,3 EL2 *8 ALF 24.68
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 197/)

LAUMCM OAT[ MAR 22 1871

NELI_¢|MTilC CONIC

RL I4ioOS LAL .00

RP 209.?3 LAP -1.75

RC 87.877 8L -31,78

PLANETQCENTR1C CONIC

CS 28.293 VHL 5,320

LNCM AZNTH LNCH TIN(

50,DO 21 $4 2

57.12 0 39 29

37.12 O 39 29

• 57.1E O 39 29

5?.12 0 39 28

37.12 0 39 28

57.12 O 39 28

L_ 180.72 VL 32,7S9 9AL

LC_ 340,25 VP 24,001 GAP 11,?1 AZP 85.38 T_J. 325,8| TAP 128.0T RCA 143.02

GP 16.20 ZAL |34,22 ZAP 143,63 ST8 198.36 ZA[ 159,?7 ETE 104.00 ZAC 11?.42

fLIGHT TIME 178.00 ARRIVAL DATE SEP ti IR?I

DISTANCE 459.001 EARTH TO MARS

-9,49 AZL 94,93 HCA |55,49 8NA JIT,4D [CC ,12i4S INC 4,9311 Vl El IS4

OLA -42.31 RAL 342.02 HAD ll4S,3 V[L 12,176 PTH 7,14 VHP 5,Dlf DPA -4.$0

L'I TIME INJ LAT INJ LON; INJ RT AS(; INJ AZMTH 1NJ TIME PO CST TTM

2252.83 5.00 58,05 213.71 137.38 22 31 34 1292,8

1826.30 20.29 39.67 228.04 12T.96 l 9 54 826.3

1826,30 20.29 31.6? 228,04 127.96 1 9 54 826.3

1926.30 20.29 31.67 228.04 127.96 1 8 54 826.3

1828._0 20.29 31,67 228.04 127.96 I 9 54 826,3

1826.30 20.29 31.67 228.04 127,96 1 9 54 826.3

1828,30 20.29 31,67 228.04 12?,96 1 9 54 826.3

APO 229.93 V2 26.499

(TC 27S.96 LV! -29.98

RAP 306,11EC¢ 1.4837

INJ 2 LAT IRJ 2 LONG

22.88 39.21

33.92 9.E5

33.92 9,25

33.92 9,25

33,92 S.E5

33.92 9.25

33._2 9,25

DIFFERENTIAL CCRRECTION8

TOC-1.1472 TRA-I.3998 TC3 -.0239 BAU .1893

RDE -.548| RRA -.?349 RC3 .4999 FAU .07720

FOE 1.9485 FRA 4.4924 FC3-2.3619 BSP 4750

DOE 1.2714 8RA 1.S902 0C3 .5004 FSP 1011

LAUNCH DATE MAR 2E 1971

HELIOCENTRIC CC_IIC

RL 149.09 LAL .OO

RP 208.77 LAP "1,?1

RC 89.140 GL -33.50

PLAN[TOC[NTRZC CONIC

CS 28.549 VNL 5,343

LNCH AZMTH LNCH TIN(

SO.DO 2E 18 13

35.08 0 38 S

55.08 0 36 8

55.08 O 36 8

55.08 O 36 8

35.08 O 36 8

55.08 O 36 8

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATIO_ ICCURACY

SGT 2383.T $GR 1356.4 803 632,1 ST 68.9 8R 33.8 68 72.2

RRT .9143 RRF -.9843 RTF -.9098 CRT .9985 CRS .9708 CST .9572

8GS 2742.6 R23 -,2863 RI3 -.8420 LSA 104.3 MSA 14.'J SSA .6

801 2699.5 802 454.6 THA 28.49 ELI 76,8 EL2 1.? ALF 26.11

FI.|GHT TIME 180.00 ARRIVAL DATE 3[P 18 Ig?!

DISTANCE 462.9E0 EARTH TO MARS

LOL 180.72 VL 32.715 GAL -5.57 AZL 95.20 HCA 160.73 8MA 185.78 [CC .22329 INC 3.1964 Vl 29.994

LOP 341.92 VP 23.941 GAP 11.37 AZP 85,09 TAL 328.66 TAP 129.39 RCA 145,08 APO 928.48 V2 26.465

GP IT.58 ZAL 133.28 ZAP 141.02 ETS 155.83 ZA[ 158.48 ET[ 104.18 ZAC 118.81 (TC _76o02 LVI -31.20

DLA -43.?? RAL 343.26 RAD 6648.4 VEL 12.186 PTH 7.15 VHP 5,703 DPA -3.19

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2198.90 ?.70 53.77 217.27 137.10 22 54 52 1198.9

1850.75 SO.?8 34.27 229.R0 129.43 1 6 59 850.8

1850.73 20.78 34.2? 229,90 129.43 1 6 59 850.8

1890.7_ 20.78 34.27 229.90 129.43 l 6 39 650.8

1830.75 20.78 34.27 229.90 129.43 1 6 59 650.8

185N.75 29.?8 34.2? 229.90 129.43 1 8 59 859.8

1850,75 20.78 34.27 229.99 129.43 1 6 59 850.8

RAP 305.62 ECC 1.4698

INJ 2 LAT INJ 2 LONG

25.35 30.46

34.93 12.08

34.93 12.06

34,93 IE.06

34.93 12.06

34.93 12.D8

3**93 12.06

DIFFERENTIAL CCRRECTION8

TD[-I,I?8? TRA-1.3401 TC3 *.0317 BAU .E049

RDE -*5923 RRA -.8318 RE3 .3360 FAU .07944

FOE E,0995 IrRA 4.9857 FCS-2.4ODI 68P d876

ODE 1.9194 BRA 1.5778 BE3 .5369 FIP 1099

LAUNCH DATE MAR E2 1971

HELIOCENTRIC CONIC

RL 149,05 LAL ,00 LOt. 190.72 VL 32.6?? GAL

RP 208.11 LAP -1.70 LOP 342.79 VP 23.884 GAP

MID-C_RSE EXECUTION ACCURACY

8GT 235T,8 8DR IS02.6 803 658.4

RRT ,9151RRF -.9684 RTF -,9078

8062795.9 R23 -,2837 R13 -.9468

SGI 2747.2 $G2 519.9 THA 31.51

FLIGHT TIME 182,00

OISTANCE 466.661

-5.50 AZL 95.50 HCA 161.99 SMA 188,14 [CC .22026

11.03 AZP 84.T7 TAL 328.71 TAP 130.?0 RCA 145.14

R¢ ?0.455 GL -35.38

PLANETOCENTRIC CONIC

CS 28.894 VHL 5.S35

LNCH AZMTH LNCN TINS

50.00 22 49 59

92,95 0 33 3?

52.95 0 33 37

52,95 0 33 37

52.95 0 33 3?

52.95 0 35 37

52.95 D 35 3?

ORBIT DETERMINATION ACCUmACY

ST 69.9 SR 38.6 SS ?4.9

CRT .g960 CRS .9782 CST .9563

LSA 107.0 NSA 15,S SSA .8

ELI 78.9 EL2 2.9 ALF 27.?1

GP 19.13 ZAL 132.E3 ZAP 139,OR ST8 155.26 ZAE 157,00 ST[ 104,52 ZAC 120.38

OLA -49.34 RAL 344.68 RAD 6649.6 V[L 12.204 PTH ?.18 VHP 5,604 OPA "1.Y3

L-I TIME INJ LAT INJ LC_G IMJ RT ARC INJ AZMTH INJ TIME POCST TIM

2130.55 11,09 50,83 222,01 136.57 23 25 29 1130.5

187R,06 21,23 36.90 232.09 131.06 1 4 33 876,1

1976,08 21.23 36.98 232.09 131,06 1 4 93 878.1

1876,08 21.23 38,98 232,09 131.06 ! 4 53 876.1

18?6.08 21.23 36.98 232.09 131.06 ! 4 53 876.1

1879.08 21,23 36.90 232.09 131.08 1 4 53 576.1

1876_06 21.23 36.90 232.09 131,06 1 4 53 876.1

ARRIVAL DATE SEP 20 197!

EARTH TO MARS

1ME 5.49?4 Vl 29.894

APO 227.14 V2 25.489

ETC 276.06 LV[ -32.|6

RAP 303.04 [CC 1.4772

INJ 2 LAT INJ 2 LONG

28.39 32.80

35.94 15.06

3_.94 13.96

35,94 t5.06

35,94 13.96

35.94 13.08

3!_94 18.06

DIFFERENTIAL CCRR[CTIONS

7D[-1,21R2 TRA-I.2?09 TC3 -,0348 IAU .2|3|

ROE ".1514 RR4 "*SIRS RC3 .5?49 VAU ,D8188

FOE 2*2710 FRA 4.6821 FC3-S,4384 SIP 495T

SOS 1.3?91 iRA t,S6S4 IC_ *5?SS PIP 1103

RID-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION

8GT 2318.7 SGR 1688.8 963 882,2 8T TO,? SR

RRT .6130 RR¥ °.8914 RTF "._v58 CRT ,9926 CRI

SGB 2895,1 R23 ".8741 RI3 -.9527 L$A I11,$ HSA

801 2800.3 362 550,9 THA 34.98 ELI 81,3 EL2

LAUNCH OATS MAR St lift

ACCURACY

40.4 38 77.7

,904| CS? .95i?

15,8 88A ,S

4.3 ALV 29.88

MELIOCENTRIC CONIC

RL 148,03 LAL ,00

RP 2DS,S? LAP -1,60

R¢ ?1,818 8L "37.38

PLANETOCENTRIC CONIC

C3 2g.s?? VHL 5.443

LNCM AZMTM LMCH TIME

DO.GO 23 40 57

30.72 O 32 8

30.72 0 32 8

50.72 0 32 8

50.72 0 32 8

50.72 O 32 8

50.72 D 32 S

fLIGHT TIME 184,0D ARRIVAL D_;L 8[P t! tgYI

DISTANCE 4TO,D22 EARTN TO M,,RI

LOL 180,78 VL 32,t42 9AL -S,43 AZL 95,84 HCA 1i3.2| 8MA 183.39 [CC ,21714 INC 5,8418 Vl 29.394

LOIe 344.06 VP 23.828 SAP 10,7| AZP 84.40 TAL 328.?i TAP 132,01RCA 145.19 APO 225.89 V2 29,474

6P 20,89 ZAL 131,06 ZAP 137.03 [TS 184.$6 ZA[ 153,30 ET[ 104.97 ZAC 122.15 [TC 273.10 LVI -34.06

DLA -4?.02 RAL 345.$3 RAD 8648.9 V[L 12,232 PTH 7,18 VHP 3,521DPA -,09 RAP 304,37 [CC 1,4884

L-I TINS INJ LAT INJ LC_G ZNJ RT ARC ZNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 L_G

2020.$8 16,47 43.93 229.43 135.29 24 14 3? 1020,7 33.02 26.42

1902,49 21.80 39.83 234.67 132.83 1 3 50 902.3 36.93 18.27

1902.49 21.60 39.83 234.67 132.05 1 3 50 902.3 36.93 18.27

1902.49 21,60 39,83 234.6T 132.83 1 3 50 g02.5 36,93 t8.27

1902.49 21.60 3g.83 234.6? 132.85 I 3 80 902.3 36.93 18.27

1g02.49 21.60 39.83 234,8? 132.85 1 3 50 902.5 36.g3 19.27

1902.49 21.60 3g,83 234.67 132.85 1 3 $0 902.3 39.93 18.27

TC3 -.0404 BAU .2446

RC3 .6152 FAU .0836?

FC3"2,4409 9SP 5083

BC3 .8166 FSP 1138

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

6ST 226T.8 $GR 1857.8 SG3 702.0 ST 71.3 SR 44.9 SS 80.?

RRT ,9132 RRF -.g937 RTF -.9028 CRT .9887 CRS .9888 CST *9555

SG8 2931.6 R23 -.2605 RI_ ".9590 LSA 115.6 MSA 18.0 SSA .5

681 28?0,0 $82 398,1 THA 38.80 ELI 84.2 EL2 5,7 ALF 31.gg

DIFFERENTIAL CCRRECTIONS

TDE-I.2SSO TRA-I.1959

ROE -.7237 RRA-|.OD?2

FOE 2.488? FRA 4,6838

8DE |.4495 6RA 1.3835
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE MAR 22 19?t FL|GNT TIME |89.00 ARRIVAL DATE SErf 24 ISYl

HELIOCENTRIC ¢CNI¢ O|8TANCE 474,801 EARTH TO MAR8

RL 149.05 LAb ,00 L_ |80,?8 VL $2,609 GAL -5,5? AZL 99.84 NCA 164.92 9HA 184.67 2CC .21480 INC 6.2408 VI R6,894

RP 206.95 LAP -I.SQ LOP $4S.53 VP 25.??4 SAP |0.39 AZP $3.98 TAb 328.80 TAP 133.$2 RCA 145.24 APO 224.70 V2 26,466

R¢ ?3.228 GL -36,59 GP 22.8? ZAL 129.75 ZAP 135.62 [TS 154.02 ZAE |53.35 ST[ 10S,50 ZAC 124.16 ETC 276.14 LVI -3S.T?

PLANETO¢ENTRIC CONIC

C3 50.162 VNL 5.537 DLA "48,83 RAL $48.27 MAD 6547,3 V[L 12.272 FTH ?.21VHP S,460 DPA I.?6 RAP 303.59 [CC 1.5049

LNCH AZMT H LNCH TIME L-I TIME INJ LAT |HI LONG |HI RT ASC INJ AZNTH |NJ T|ME PO CST T|M INJ 2 LAT INJ 2 LONG

48.36 0 31 SO I030.54 21.66 42.63 237.72 134.82 l 4 1 8)D.w 37.67 21.79

48.38 0 51 SO 1950.54 21.66 42.85 237,?2 t34,82 I 4 1 930._ 3?.97 21.76

46.56 0 31 50 1930,54 21.86 42.83 237.72 134.82 1 4 1 950.5 57.8? 21.76

48.38 o 31 50 1950.54 21.86 42.$3 23?.72 134.82 1 4 1 950.5 37.87 21.76

48.38 0 3| 50 1930.54 21.86 42.83 237.72 134,82 l 4 I 930.5 3?.S? 21.18

48.58 0 31 50 1950.54 21.86 42.83 257.72 134,82 1 4 1 930.5 3?,97 21.76

48.38 0 31 SO 1930.54 21.86 42.83 257.72 134.82 1 4 1 930.5 37.8? 21.76

OIFPERENTIAL CCRRECTION$

TDE-].5025 TRA-1.1121 TC3 -.0456 BAU .2894

ROE -.8334 RRA-I.1075 RCS .655? FAU .08523

FOE 2.9995 FRA 4.6724 FC3-2.4066 ESP 3229

802 1.5495 8RA 1.5695 SC3 .657Z FSP 1166

LAUNCH DATE MAR 22 1971

H[L|Q¢[NTRI¢ CONIC

ML 149.05 LAL .00

RP 207,00 LAP -1.64

RC 74.683 GL -42.02

F_AN_?OCENTRIC CONIC

CS 32.039 VHL 5.660

LNCN AZN?H LNCH T|N(

45.92 D 33 8

45.92 0 35 9

45.92 0 55 S

45.92 0 33 8

45.92 0 55 8

45.92 D 33 8

45.92 0 $5 8

NIO-COURS[ EXECUTION ACCURACY ORBIT OETERNINATZON ACCURACY

5GT 2207.7 SGR 2073,8 SG3 716.8 87 72,5 9R 50.4 89 83.9

RRT .9104 RRF -.9954 RTF -.$869 CRT .9847 CR9 .9g24 CST .9560

5GB 5029.0 R23 -.2416 R15 -.9639 LSA 120.6 NSA /6.5 85A .4

SGI 2960.6 SG2 639.9 THA 43.03 ELI 87.9 EL2 ?.2 ALF 34.74

FLIGHT TIP, R: 188,00 ARRIVAL DATE &EP 26 1971

DISTANCE 478.801 EARTH TO MARS

LOL 180.72 VL 32.577 GAL -5.31 AZL 96.71HCA 165.78 8HA 184.45 2CC °21232 INC 6.7062 Vl 29.994

LOP 346,59 VP 25.722 GAP 10.07 AZP 83.50 TAL 328.84 TAP 134.61RCA 145.29 APO 223.61 V2 29.459

GP 25.12 ZAL 128.24 ZAP 135.25 [T9 155.37 ZA[ 151.12 ETE 106.09 ZAC $26.44 ETC 276.20 LVI -37.98

DLA -30.?D RAL 350.60 RAD 6647.6 VEL 12.327 PTH ?.26 VHP 5.424 OPA 3.86 RAP 302.69 ECC 1.5273

L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIM INJ PLAT INJ 2 LONG

1660.53 21.97 45.99 241.34 136.99 1 5 49 960.5 36.73 25.36

1960.53 21.97 45.99 241.34 156.99 ! 5 49 950.5 $8.73 25.59

1960.53 21.97 45.99 241.34 136.99 1 5 49 960.5 38.?5 25.36

1960,53 21.97 45.99 241.34 136.99 1 5 49 960.5 38.73 23.56

1960.53 21.97 45.99 241.34 136.9g 1 5 49 960.5 38.73 23.56

1960,53 21.97 45.99 241.34 136.59 ! 5 49 960.5 38.73 25._6

1960.53 21.97 45.99 241.34 156.99 1 5 49 960.5 38.73 25.56

DIFPERENTIAL CCRRECT1CN9

T0£-1.3524 TRA-t.OO89 TC3 -,0387 BAU .3003

RDE 0.9723 RRA-1.2120 RE3 .6999 FAU .08677

FOE 2.9573 FRA 4.5910 FC3-2.3440 DSP 5288

DOE 1.9656 DRA 1.5770 6C3 .7010 FSP 1171

LAIJNCN DATE MAR 22 197|

HELIOCENTRIC CONIC

RL 149.05 LAL .00

RP 207.06 LAP -1.93

RC 76.180 GL -44,$9

PLANETOCENTRIC CONIC

CS 33.951 VML 5.627

LNCN AZMTN LNCH TIM2

43.33 0 56 31

43.35 0 39 31

43.35 0 $6 31

43,35 0 36 31

43.39 0 36 31

43,35 0 39 31

43.35 0 36 31

MID-COURSE EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

SGT 211T.1 SGR 2314.7 S63 722.7 ST 72.6 9R 57.2 SS 87.1

RRT .9068 RRF -.9966 RTF -.6945 CRT 09810 CR5 .9949 CST °956?

SGB 3136.9 R23 -.2164 R13 -.9731 LSA 125.9 NSA IG.4 SSA .3

SGI 3063.5 5G2 6?4.4 THA 47,81 EL! 92.0 ELI 9.? ALF 38.10

FL]GNT T|HE 190.00 ARRIVAL DATE SIP 28 19?1

DISTANCE 482.612 EARTH TO MARS

LOL IS0.72 VL 32.546 6AL -5.29 AZL 97.26 HCA 167.04 8NA 193.96 ECC .21002 INC ?.2839 Vl 29.894

LOP 347,86 VP 23.972 GAP 9.77 AZP 62,92 TAL 328,87 TAP 135.90 RCA 145.33 APO 222.6_ V2 26.449

GP 27,68 ZAL 126.56 ZAP 130.96 ET6 152.?2 ZAE 148.55 ETE 106.72 ZAC 129.04 ETC 276.28 LVI -35.81

DLA -52,81 RAL 353.42 RAD 9640.5 VEL 12,404 PTH 7,31 VHP

L-! TIME INJ LAT INJ LON6 INJ RT ASC INJ AZNTH INJ

1993.11 21.68 49,33 245.66 139,35 1

1993.11 21.$8 49.55 245.68 139,35 I

1993.11 21.9| 49.33 245.86 139.35 1

1993.11 21.88 49.33 245.88, 139.35 1

1993.11 21.88 49.33 245.66 139,35 1

1993.11 21.88 49.35 245.66 139,35 l

1993.11 21.88 49.33 243,66 139,35 1

DJFP£R£NTIAL CO_RECTIGVS MID-COURSE EXECUT|O_ ACCURACY

70E-1,4311 TRA -.9tSl TC3 *.0910 8AU .3337 8ST 2059.0 SGR 2599.0 SG3 ?21,1

SO2-t.ITst RRA-I.3313 AT3 .T32T ?AU .00659 FRY .8998 R#F ".99TS RTF -,_,S8

Y02 3,t966 FRA 4.457i FC3-2.2081 ||P 5976 SGB 33|$,$ R23 -.1941RI3 -.9788

SOt I.$593 iRA 1.6171 9C3 .7332 FSP lie| 361 313|.s 6GE 785.1TMA 52,35

LAUNCH DATE MAR tt 1971 FLIGHT TIME 192.00

NELIOCEMTRIC CONIC DIITANCE 466.836

RL 149.09 LAL ,00 LOL 180,T2 VL 32,520 6AL -5.21 AZL 97,94 NCA |68.29 8NA

RP 207.17 LAP -I,SI LOP 349.12 YP 23,623 SAP 9.49 AZP 86.23 TAL 328.99 TAP

RC 7?.718 GL -4T.SS GP 39,59 ZAL 124,65 ZAP 1|7,83 ET3 152,11ZA[ t45,61ETE

PLANETOCENTRIC CONI¢

C3 36.609 VML 6.059 DLA -34.98 RAL $39.92 MAD 9649.5 V[L 12.310 PTH ?.39 VMP

LNCN AZNTH LNCN TIME L-| TIME INJ LAT

40.8? 0 42 43 2029.96 21.51

40.9? O 42 43 2025.96 21.51

40.8? 0 42 43 2029.95 21.51

40.97 0 42 43 2028.96 21.51

40.8? O 42 43 2028.96 21.51

40.8? O 42 43 2026.96 21.5t

40.67 O 42 45 2028.99 21.51

DIFFER2NTIAL CORRECTION8

TOE-1.5297 TRA -.8007 TC3 -.06726AU .5758

RDE-I.4568 NRA-l.4509 RE3 .7649 FAU .08595

FOE 3.8580 FRA 4.2197 FC3-2.0502 BSP 5978

BOE 2.1158 BRA 1.6572 BC3 .7679 FDP 1159

5,428 OPA 6.25 RAP 301.G ECC 1.5507

T|NE PO CIT TIN IN I _ LAT INJ 2 LONG

9 44 993.1 _.45 29.?0

9 44 993.1 39.45 29.T0

9 44 993.1 39.45 29.70

9 44 993.1 39,45 20.70

9 44 993.1 39.45 29,70

9 44 993.1 39.45 29.70

9 44 993.1 39.45 25.70

ORBIT DETERMINATION ACCURACY

|T 74.2 SR 95.3 SS 91.3

¢RT .9707 (ill ,9961 CIT .lil_

LIA 134.0 MIA 14.9 ISA .3

ELI 99,0 EL2 tO,E ALF 4|.?0

_RRIVAL OATE 9EP 30 1971

EARTN TO MARS

tl3,St |CC ,20791 INC 7.9393 Vl 29.914

|3T.19 RCA 145.36 APO 222._3 Vt 29.439

107,39 ZAC 132,00 ETC 2?S,30 LVi -42.20

5,464 OPA 9,97 R_P 300.45 ECC 1,9025

INJ LONG INJ RT ADC |NJ AZNTM |NJ T|NE PO C9T TIN INJ 2 LAT INJ 2 LONG

52,84 250.67 141,91 ! 19 52 1029.0 39,93 34.22

52.84 250,9? 141.91 ! 16 32 10_9.0 39.93 34.22

52.84 250.87 141,g! ! 16 52 1029.0 39.93 34.22

52.84 250,8? 141,gl I 16 32 102g.0 39,g3 34,22

52,84 250,87 141,91 1 15 32 1029,0 39.93 34.22

52,64 250.67 141,91 1 16 32 I029.0 39.g3 34.22

52.84 250.8? 141.91 1 16 32 |029,0 39.93 34.2Z

NIO-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1962.3 SGR 2914.g $63 704.? 67 75.1 3R ??.g SS 95,5

RRT ,989? RRF -,998! RTF -.6759 CRT .9??3 CR5 .9980 CST .982J

SGB $513,9 R23 -,1673 R13 -.9544 LSA 143.4 USA 16.5 S$A .3

601 5450.4 $G2 761.5 TNA 5?.27 EL1 107.6 _L2 11.5 ALF 46.06

184



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL, 4, 1971)

LAUNCH DATE NAR 82 |87|

HELIOCENTRIC CONIC

ML 148.06 LAL .GO

RP 209.66 LAP -$,_9

RC 106.958 GL A8.66

PLANETOCENTRIC CONIC

C3 35.471 VML 5.958

LNCN AZNTH LNCN TIHE

SO.DO 13 3? IS

80.D0 13 14 O

66,62 tt 40 S

86.82 It 40 S

68.62 11 40 S

69.62 II 40 S

86.82 11 40 5

LOL IIO.?E YL

LQI e _+13 VP 20,8_ _AP S,39 AZP 96.03 TAL 30?.41 TAP 155.86 RCA tlS,3t APO _:3.94 V2 86,150

;P -4S,SE ZAL 124o01 ZAP 99.69 (T6 t89.03 ZAE 126.03 ETE 225.2? ZAC 98.60 ET¢ 2T2.13 LVI 32.15

DLA 34.81 RAL 313.40 RAD 6649,$ VEL 12.485 PTH 7.36 VHP 5,255 DPA 067,35 RAP 3|2,34 EC¢ 1.6638

L-I TINE INJ LAY INJ LONG INJ RY ASC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

4022.3| "42.S3 176.27 2|6.80 66,Z? 14 44 l? 3022.3 "47.96 142.94

4064.4? -31.88 l?S.?O 210.68 84.01 14 22 4 3084,5 -38.55 |47.44

4363.15 -tilts 186+02 200.59 58.16 12 52 48 3363.2 -26.87 t66.54

4363.15 -13.15 188.02 200.59 56.18 12 52 48 3383,2 -26.8? 165.64

4383,13 "|5.13 188.02 200.59 58,|6 12 52 48 3363.2 "26.8? |69.64

4363.15 "iS.IS 188,02 200,59 58,18 12 52 48 3363.2 028.8? 185.64

4363.13 -|3,IS 168.02 200.59 58.16 12 52 48 3363°2 -26.87 169.94

FLIGHT TIN[ 824,00 ARRIVAL DATE NOV t 18Y1

OIITANCE 553.108 EARTM TO MARl

31,270 GAL -5,OS AZL 81.86 HCA |88.48 8NA 179.82 ECC .ISlO6 INC S.lIS4 VI 26,894

OIFlrERENTIAL CCNRECTION|

TOE 1.1095 TRA .3648 TC3 -,7181 BAU .6894

no[ 2.8410 RRA 3.8933 RC3-1.2150 FAU .08835

WOE 4.6133 FRA 5.7811 F¢3-2.1563 BIP 9292

6DE 3.0500 BRA 3.7103 Be3 1,4116 FIP 1251

NID-COUR6E EXECUTICN ACCURACY ORBIT .DETERMINATION ACCURACY

6GT 1430,1 8GR 5323.4 803 721.9 ST 53,7 8R ISI.S 88 804,6

RRT .7828 RRF .9992 RTF ,7909 CNT .9480 CR8 %9899 CSY -,9428

SGO 8512,1 R23 .0205 R13 .g99! LSA 191.1 NSA 16.8 88A .2

SG1 5443.0 882 870.4 THA ??.81 ELI IS9,6 EL2 18,4 ALF 71.21

LAUNCH DATE MAR 22 19Y1 FLIGHT TIME 226.00 ARRIVAL UATE NOV S li?t

HELIOCENTRIC CONIC

RL 149.05 LAL .00

RP 209,87 LAP -t.16

DISTANCE 557.263

LOI. 180.72 VL 32.273 GAL -5.07 AZL 83.00 HCA

LOP 10,34 VP 22.924 GAP 5.16 AZP 96.82 TAt.

EARTH TO NAR8

18g.71 8HA 179.53 ECC .19080 INC 6.9171 Vl 29.894

327.35 TAP 157.06 RCA 145.28 APO 21_.79 V2 26.124

RC 109,028 GL 44.76

PLAN[TOCENTRIC CONIC

CS 30.229 VHL 8.498

LNCH AZMTH LNCH TIME

50.00 14 18 53

80.00 14 8 51

70.00 13 56 25

79.00 12 55 34

79.00 12 55 34

79.00 12 55 64

110.00 16 ST 51

GP -42.47 ZAL 127.39 ZAP 99.10 ET$ 187.28 ZA[ 127.28 [TE 222.0T ZAC 59.97 (TC 271.92 LV! 29.6?

DLA 30.t6 RAt. 316.05 RAO 6047.1VI[L 12.254 PTH ?,20 VHP 4.886 OPA -64.64 RAP 308.TT ECC t.49T5

L'I TINE INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PQ CST TIN ]_J 2 LAT INJ I LONG

3865.78 "46.99 162.83 211.88 76,15 13 18 19 2865.8 -46.23 127.70

3879.23 -3T.11 160.77 209.61 73.02 IS 13 30 2879.2 "40.19 130.08

3910.03 "2T.86 159.52 204.88 69.39 15 3 35 2910.0 -33.71 132.38

4108.40 -14,52 168.20 198.63 63.25 14 4 2 3108.4 -24._9 144.99

4|08.40 -14.52 168.20 198.63 63.25 14 4 2 3108.4 -24,29 144.99

4|08,40 -14.52 168.20 198.63 63.25 14 4 2 3108,4 -24.29 144.99

2956.85 -27.88 88.44 204.88 69.39 19 47 8 1966.8 -33.Tl 11.30

DIFFERENTIAL COqRECTION8

TOE 1.0470 TRA .S006 TC3 ".8818 BAU .8292

ROE 2.4208 NRA 3.4?22 RC3-1.2833 FAU .09927

FOE 4.5718 FRA 608682 FC3-2.8432 DSP 9000

DOE 2.6373 ERA 3.|081 0C3 1,5570 FIP 15|4

LAUNCH DATE NAN 22"1971

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 1579,5 $GR 5086.8 883 868.4 ST 55,3 8R 14_,9 S$ 112.7

RRT ,8272 RRF .9992 RTF .8331 CRT .9380 CR8 ".g995 CIT -.9304

808 8326.3 R23 .0315 R13 ,9988 LSA 188.1 MSA 16.0 68A .3

SGt 8236.8 $02 858.8 TMA 75.19 ELI 150.6 EL2 15.2 4LF 69,21

FLIGHT TIME 228,00 ARRIVAL DATE NOV 5 1971

HELIOC(NTNIC CCNIC DISTANCE 561.424 EARTM TO MARS

RL 149.03 LAb .00 LOt. 180.?1 VL 32,2_ GAL "5.08 AZL 84.01 HCA 190.93 SMA 178.46 ECC ,19082 INC 6.9636 VI 29.694

NP 210.10 LAP -1.13 LOP 11.58 VP 22.68? GAP 4.93 AZP 95.88 TAL 327,20 TAP 158,12 RCA 145,25 APO 213.66 V2 26.098

RC 111.I21 GL 40.38 GP "39.7J ZAL 130.34 ZAP 98.02 ETS 185.59 ZAE 128,07 ETE 218.76 2AC 62,76 ETC 271.69 LVI 2?.30

PLANETOCENTRIC CONIC

C3 26.756 VHL 5,173 DLA 25.98 RAL 316.53 lAD 8645,7 VEL 12.113 PTH 7.08 VHP 4.559 DPA -82,18 RAP 305.74 ECC 1.4403

LNCH 4ZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

SO.DO 14 42 20 3739.52 -47.39 150.96 206.63 85.17 15 44 39 2739.5 -43.72 116.59

90,00 14 4T 30 3T25.73 -39,47 148,42 203.32 01,09 15 49 38 2725.7 -36,80 tiT.28

7O.OO 14 56 30 3899.23 -31.69 |44.53 203.57 77.35 15 58 9 2693.2 -33.96 115.9T

60.00 19 18 12 363?.35 -23,63 138.00 201.72 74.14 16 16 SO 283?.3 -2V.75 111.34

9O.OO 16 10 22 3462.38 -22,66 124,19 200.75 72.60 17 O S 2462.4 -27,79 98.32

IO0.O0 I7 99 4 3t11,82 "28.63 99.3? 201.72 ?4,14 18 90 56 2111.1 -29.T5 T2.79

liD.D0 t9 89 58 2?46.09 -31.99 ?3,4S 203.57 77.35 20 41 42 I746.1 -33.96 44.9V

DIFFERENTIAL CCRRECYION8 RiO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0128 TRA .8581TC3-1.O4il IAU +8848 IGT 1758ol IGR 4848,8 IG3 1002,3 6T 57,4 IR 131.3 88 811.4

NO2 8,1041 RIA 3.1198 RC$'1,3251 FlU ,1892| RRT ,88311RF ,8191RTF ,_+?S CRY ,6611CRI ".lit? Clt -.lied

P08 4.T568 FRA ?.1487 FC3-3.9341BlP 8703 6G| 518?,? R23 ,0434 R13 .1982 L|A 11|,3 MIA t5.I IIA ,3

8DE 2,3358 IRA 3,3318 |C3 1,6iOl P8P !?S4 8G| |057,8 |82 844,1TMA Y|,ll ELI 142,8 ELI 13.8 ALF 81,89

LAUNCH DATE HA! 88 11?1 FLIGHT TIME 230.00 ARRIVAL DATE NOV ? II?l

MELIOCENTRIC C_tA]C OIITANCE SGS.Slt EARTH TO MARS

RL 149.01 LAL .00 LOL 180.?t VL 32.214 tAL -I,It AZL 64.78 HCA 192.14 8MA 179.38 [CC .S$013 INC | 8409 VI 28.8|4

RP 210,33 LAP -|,IOLOP It.8t VP 21.6tD GAP 4,?! AZP 61.11 TkL 32?.03 TAP 110.17 8CA 145,21 APO 213.|? V2 28.071

RC 113.138 it. 38.41 8P -37,21 ZAL 132,81ZAP 86,71 [TI ll4,01ZAE |28o48 [T[ 219,41 ZAC 85o27 [fC 271o41 LV! 89.29

PLANETOC2NTRI¢ CONIC

¢S 8A.368 VHL 4.938 DLA 28.28 RAL 3|?,IS RAO 8044,? VEL 12.0|4 PTN ?,01VNP 4.334 DPA -39,85 RAP 303,10 ECC 1.40tO

LNCM AZNTN LNCH TIN[ L'| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

SO,O0 16 S 29 3135o21 -47,$1 140.gl 201.93 92.92 |8 8 4 2636.2 -40._ 101.26

60.00 IS 17 36 3602.88 -40,26 138,09 202,01 88.05 16 17 38 2803.0 -36.03 !07.69

70.00 IS 38 54 3346.06 -33,69 |32.g! 201.44 84.02 16 36 0 2546,D -32.64 104.22

80.00 18 11 48 3436,81 -28.sg 123,84 200,66 81.Dt 17 6 5 2436.8 -29.45 gG._S

90.00 17 IT 4 3226.88 -28,82 10?.g? 200.28 ?g,80 18 10 60 2225.g -28.14 81.D?

100.00 18 $4 40 2911.08 -28.58 85.21 200,66 81,01 Ig 43 11 1911.1 -29.45 $7.82

160.00 20 36 21 2692.86 "33.69 61,83 201,44 84.02 21 lg 34 1592.9 -32.64 33.14

DIFFERENTIAL CCRRECT]ON8 MID-COURSE EXECUTION ACCURACY ORB|T DETERNINATION ACCURACY

TD( .9978 TRA .8188 TC3-1.2173 |AU ,sg01 8GT lgsg.6 8GR 4618.8 803 1122.7 IT 59.g SR 122.? 88 122.7

RDE 1.8634 RRA 3,D763 RC3-1.3413 FAU ,11788 RRT ,8906 RRF ,g8g0 RTF .8940 CRT .9733 CR3 -,9994 CST -,9661

FDE 4.8842 FRA 8.7212 FC3-4.1878 28P 8448 806 5015.5 R23 .0561 R13 .99?4 LSA 183.0 NSA 14.3 85A ,4

IDE 2,1137 ERA S,1634 OCS 1,6113 FGP 19T2 6Gt 4846.t 882 631.6 THA 68,65 ELI 166.0 EL2 12.4 ALF 64,33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE MAR R! |RTI FLlSNT TIN[ 13|,DO ARRIVAL DATE ROV R II?l

HELIOCENTRIC CONIC DISTANCE 569,T82

RL 14i.O5 LAL .00 LOL 180,72 VL 32.26| GAL "6.13 AZL 85.3T HCA

RP 210.S? LAP -1,0? LOP 14,04 VP 22,614 GAP 4,49 AZP 94,51 TAL

mc I19,360 GL 35,00 GP -34.9? ZAL 19S.12 TAP 95.23 (YS ISZ.SS ZA[

PLANETOCENTRIE ¢QNIC

¢3 22.683 VHL 4,?63 DLA 16,i5 RAL 319,04 DAB 6644,0 V[L 11,645 PTH &.iS VHP 4.139 DPA "ST,g3

LNCH AZMTH LNCH TIH[ L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIHE PO CST TIM

SO,O0 13 24 53 394T,?2 -49.8T 132,59 198.07 99.32 16 24 O 2S4?.T

60.00 IS 42 8 350|.?8 *4D.]5 129.49 lgg.14 93.99 IS 40 30 2501.8

?0.00 16 8 21 3424.59 -34,1S 123.47 199.37 89.59 t? 5 29 2424.6

80,00 16 5! 22 328g.?3 -29.68 113.0T 199.19 86.5T IT 46 12 2289.T

90.00 10 I 8 3064.51 -27,94 96.38 1gg.05 85.43 19 52 13 2064.S

tOO.DO 19 34 14 2764.20 -2g.68 74,44 199.19 86.5? 20 20 19 1764.2

110.00 21 7 4? 24?1.41 -34.15 32.39 199.37 89.58 21 48 58 147],4

EARTH TO MAR8

193,$S SNA 179,34 [CC ,ISD$2 INC 4.63D? v] 22,614

326,SS TAP 16D,21 RCA 14S.17 APQ 213,50 V2 29.044

128,39 ETE 212.2? ZAC ST, S$ ETC 271,23 LYE 25.50

RAP 3DO.TR ECC 1.3733

INJ 2 LAT INJ 2 LONG

-37.93 1DI,89

-34.23 100.08

-30.75 95.27

-28.09 95.T6

-27.03 99.41

-28.08 47.13

-30.79 Z4.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2177.8 8DR 4888.2 883 1228.? ST 62.8 SR 114.i 88 128.9

RRT .8117 RRF .9988 RTF .9144 CRT .9802 CRS -.9991CST -.9713

$88 4899.7 R23 ,D692 R13 .9964 LSA IBO.9 MSA 13.4 69_ .4

88! 4831.9 SG2 8]2.6 THA 64.90 EL1 130.4 EL2 10.8 ALF 91.99

FLIGHT TIM( 234.00 ARRIVAL DATE NOV 11 1971

DIFFERENTIAL C_RRECTION8

TD[ .9991 TRA .9860 TC3-1.8921 BAU .8839

RDE !,6719 RRA 2.8g83 RC3-],340? FAU .12578

FDE 4.9?0? FRA 9.4849 FC3-4.9009 89P 82De

BO[ 1.9458 ERA 3,0815 BC3 1.9235 FSP 2160

LAUNCH DATE MAR 22 1971

N[L|OCENTRI¢ CONIC DISTANCE 573.935

RL 149.03 LAL ,DO LOL 18D.?2 VL 32,238 GAL -5.19 AZL 85.88 HCA 194,58 8HA

RP 210.92 LAP -I.D4 LOP 15.29 VP 22,?78 GAP 4.26 AZP 93.99 TAL 826.65 TAP

RC 117.545 GL 29.998P "32.92 ZAL 137.04 TAP 93,62 ET8 181.23 ZAE 128.05 ETE

PLANETOC[NTRIC CONIC

EARTH TO MARS

179.29 [CC *19058 INC 4.1220 Vl 29.894

181,23 RCA 145.12 AlSO 213,4S V2 29,D13

209.23 ZAC 69.62 ETC 270.99 LVI 21.92

C3 21.474 VHL 4.634

• LNCH AZNTH LNCH TIME

30.00 13 41 29

60.00 16 2 40

TO.GO 19 34 7

80,00 l? 22 33

00.00 19 35 2

100,00 20 8 23

110,09 2J 33 33

OLA 16.02 RAL 320.12 RAD 6643.5 VEL 11.894 PTH 6.90 VHP 4.022 DPA -89.09 RAP 296.65 EC¢ 1.3334

L-I TIME INJ LAT ZNJ LONG _NJ RT ASC INJ AZMTH INJ T|NE PO CST T[R _NJ 2 LAT _NJ 2 LONG

3478,49 -45.83 128.70 195.07 104.51 16 39 23 2473.5 -35.1g 98.91

3419.72 -39.51 122.35 196.83 98.69 16 59 46 2418.? -31.83 94,15

3324.61 -33,93 115.67 197.62 94.18 17 29 31 2324.6 -28.70 8A.2I

31?2,79 -29.84 104.39 197,84 91.13 18 15 29 21T2.8 -26.34 ?7.St

2938.84 "28.28 87.21 197.86 90.09 ]9 24 I 1938.8 -23.43 90.97

2647.28 -29.94 65,78 197.84 91.13 20 49 32 IS4T.3 -29.34 38.80

23?1.43 -33,98 44.59 187,92 94°]8 22 13 4 ]371.4 -28.70 17.13

DIFFERENTIAL CGIRECTION9 MID-COURSE EXECUTION ACCURACY

TD£ 1.0036 TRA 1.1857 TC8-1,8439 8AU .5833 8GT 2407,8 8GR 4171.5 883 1321,2

ROE: 1.5191 NRA 2.7345 RC3-1.3217 FAU .13248 RRT .9272 RRF .9988 RTF .92g5

FDE 3.0833 FRAID.IS36 FC3-S.3409 BSP 8026 9GB 4916.6 R23 .0823 R13 ,9952 LSA 179.3 RSA 12.7 86A .3

DOE 1,8207 BRA 2.9687 8C3 2.0324 FSP 232? 88] 4751.0 SG2 791.9 THA 60,96 ELI 129.0 EL2 9.4 ALF 58.69

LAUNCH DATE MAR 22 1971 FLIGHT TIHE 236.00 ARRIVAL DATE NOV 13 19?1

HELIOCENTRIC CONIC DISTANCE 378.111 EARTH TO MARS

RL 149.03 LAL .DO LOL 180.72 VL 32.289 GAL "5,20 AZL 86.31 HCA 195.79 8RA 179.29 EC¢ .19OTl INC 3.69_3 Vl 26.894

RP 211.07 LAP -1.00 LOP 18.48 VP 22.742 GAP 4.OT AZP 83.83 TAL 328.44 TAP 162.23 RCA 145.07 APO 2|3.49 V2 25.988

NC 119,734 GL 27.11 GP -31.06 ZAL 138.70 ZAP 9|.91 ETS 180.03 ZAE 127.44 ETE 206.38 ZAC 71.5! [TC 270,7T LVI 20.52

PLANETCCENTRlC ¢ON!¢

C3 20.597 VHL 4.531 DLA 13.41 RAL 321,12 RAD 9643.1 VEL 1].858 PTH 9,87 VHP 3.913 DPA -S4.42 RAP 299,T3 EC¢ 1.3390

LNCH AZMTH LNCN TZN2 L-I TIME INJ LAT INJ LONG INJ RT AiC INJ A2HTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2LONG

50.00 15 33 57 3409.98 -44.88 120.08 192.81 108.88 16 32 47 2410.0 "32,87 92.93

80.00 16 20 36 3344.38 "38.90 116.42 195.05 102.62 17 16 20 2344.4 -2g.§6 89,37

70.00 I6 53 33 3240,5] "33,32 ID9,18 199.24 97,9? 17 43 54 2240.5 -26.67 82.51

80.00 17 48 21 3078.12 "29.49 97.23 196.74 94.88 18 39 38 2078.1 -24,$1 70.91

90.00 19 2 45 2836,02 -28.D5 79.71 198.87 93,75 19 50 1 1838.0 -23.69 53.54

I00.00 20 31 13 2550,59 -29.49 58.59 196,74 84.88 2] 13 44 1550.6 -24,51 32.28

liD,00 2| SS 20 2287.32 -33.32 38.|1 |96.24 97,97 22 33 _7 1287.3 -26.67 11.43

_BIT DETERMINATION ACCURACY

8T 66.0 SR lOT.T 98 127.1

CRT .9860 CR3 -.999T CST -.9?88

DIFFERENTIAL CCARECTION3

TOE 1.0196 TRA 1.3290 TC3-1.897R |AU .|874

ROE |,3937 RRA 2.REDS _C3-1.292S FAU .13839

FOE 5.069i FRAID.7844 PC3-S.81R8 ISP 7892

20E ].?SYO iRA 2.902i 3C3 2.1339 P3P 2426

LAUNCN DATE NAR RE llTI FLIGHT TINE 238.00

HELIOCENTRIC ¢ON1¢ DISTANCE 982,|88

RL 148.03 LAL .DO LOL lID.T2 VL 32,294 9AL -S,23 AZL 36.88 HCA t9?,00 3MA

RP 211.38 LAP -.87 LOP IT.iS VP 22.109 GAP 3.86 AZP 93.18 TAL 326.22 TAP

RC 121.943 6b 24.91SP -29,38 2AL 140.19 TAP 90.14 ETS IT8,95 2A[ 126,62 ETE

PLAN[TOCEHTRI¢ CON|¢

C3 19.963 YNL 4.498 DLA 11.09 RAL 322,04 DAD 9642.8 VEL lt.S3t PTH 6,95 VHP

LNCH AZNTH LN(H TIN[ L-I TIME INJ LAT

90.00 19 9 41 3355.24 "43.29

SO.O0 19 39 $ 3282.19 -37.36

?O,OO 17 14 42 3168.78 -82.51

8O.OO 18 10 21 2994.42 "28.87

90.00 19 26 11 2749.83 "2T.3|

100,00 20 53 IS 2498.89 "28.87

110.00 22 14 8 2215.55 -32.31

DIFFERENTIAL CCRRECTION8

TD[ 1.0410 TRA 1.8030 TC3-1.64?4 8AU ,3955

NO( 1.2921 RRA 2.4383 RC3-I,2812 FAU .14309

FOE 5.0972 FRA11.2192 PC3-6.2035 DiP 7826

00[ 1.9592 BRA 2.8645 8C3 2.2312 FSP 2588

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2247.2 $GR 3961.0 303 1400.0 8T 88.4 82 ]01.3 IS 129.2

flflT .3394 RRF .9383 flTF o_.15 CRT .9906 CRi -,P988 CRT -,9800

88_ 4784.1 223 *084_ R13 ,9838 L3A ]?7,8 N3A 12,D SSA .6

881 4?02.4 $82 ?84.2 THA 56,88 ELI 122.6 EL2 ?.8 ALP IS.19

ARRIVAL OAT[ NOV 13 1971

EARTH TO MAR8

1?9.24 [CC ,t9D91 INC 3.3213 Vl 2t.864

t83.22 RCA 148.D2 APO Z13.48 V2 23.967

203,74 ZAC ?3.23 [TC 270,SS LVI 19.27

3.929 DPA -52.SS RAF 284.8? ECC t.3883

INJ LONG INJ RT ARC |NJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

115.49 191.t5 112.05 17 4 37 2355.2 -30.40 89.Y0

111.4S 193,?4 10S.83 17 30 81 2282.2 -2?.43 85.45

103.T5 195.21 101.]D 18 7 31 2198.T -24.74 ?T.63

9|.24 185.82 g?,g? 19 0 IS 1894.4 -22.72 95.50

?3.43 199,13 98,84 20 12 | I748.6 -21.96 4?.80

32,60 185,92 97.9? 2l 34 21 ]468.9 -22.72 26.8?

32,68 188,21 101.10 22 $1 4 1218.5 -24.?4 9.75

NID-COUR3E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 29g2.2 SGR 3761,5 $83 1497.0 8T 73,0 8R 95.T 99 130.3

RRT ,9482 RRF *gg?g RTF ,gs03 CRT ,9941CR8 -.g976 CSY -.9844

SG8 4744.8 R23 *1036 R13 ,9924 LSA IT?,0 NSA 11.4 SSA .?

8GI 4687.3 882 ?3?.0 THA 52.83 ELI 120.2 EL2 6.3 ALF 92,69
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JPL TM 33-1OO
EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OA?E . MAR 22 liT1

HEL|OCENTMIC CONIC

RL149.05 LAL ,OO

RP 211.60 LAP "*94

RC 124.17? GL 12.37

PLANETOCENTRIC CQNIC

C3 19.310 VHL 4,417

LNCN AENTN LN¢N TIN[

50.00 19 20 3

60.00 !l 49 54

?0.00 1? 31 15

80,00 18 29 28

90.00 19 46 29

100.00 21 12 20

110,00 22 30 39

LQL 180.72 VL 31,193 8AL

LOP 18,91 VP tt.t?O GAP 3,el AZP 92.85 TAL 325.99 TAP S64.20 RCA t44,96

6P "IT.80 tAL 141,41 ZAP 12,32 ITS 177.98 ZAE 125.6$ET[ 101.32 ZAC 74.91

OLA 6.00 RAL 3tI.IO NAB 6641,6 VEL 11.$11 PTM 8.23 VNP 3,760 OPA -51.47

L-! TIME |NJ LAT |NJ LONG INJ RT AIC INJ AZMTH ]NJ TIME PO CST TIM

950?,80 -42.01 111.62 t89.97 114.79 17 15 11 2307.8

3228.98 -96.48 107,30 192.80 108,47 17 43 42 2228.4

3106,83 -3t.61 99.15 194.30 103.67 18 23 0 2106.8

2924.36 -28.10 88.17 195.36 100.52 1g 18 12 1924,4

2875.79 -26.80 68.19 195.62 99.40 20 91 5 1675.8

1398.63 -28.10 4?.54 195.36 t00.52 21 52 19 1398 I

2153.65 -31.61 18.07 194.50 103.67 23 6 33 115%6

FLIGHT T|l_ t40,OO ARRivAL DATE NOV 17 1971

DISTANCE 5811424 EARTH TO MAR8

-9.27 AZL 87.00 HCA lit.El IMA t?9.22 ECC .11119 INC 2.9999 Vl 29.994

APO 213,49 V2 25.926

ETC 2?0,33 LVX 18,14

RAP 293,95 ECC 1.3211

ZNJ 2 LAT |NJ 2 LONG

-28.35 I?.O3

"25.54 12.1e

-22.95 73.92

-21.03 69.99

-20.39 43.02

-21.03 22.91

"22.95 2.84

DIFFERENT IAL CCRRECTIQN8

TOE 1,0673 TRA 1.6787 TC3"1.9916 |AU .6048

ROE 1.2144 RRA 2,3129 RC3-1.1874 FAU .14_07

FOE 5.1463 FRA11,6651 FC3-6.4372 6SP 7893

80E 1.6167 IRA 2.6579 BC5 2.3188 FSP 1733

LAUNCH DATE MAR 22 1971

NELIOCENTMIC CONIC

RL 149.0S LAL .00

RP 211.87 LAP ",90

RC 126.431 GL 20.34

PLANETOCENTflZC CONIC

C3 19.194 VHL 4.381

LNCN AZNTN LNCH TIME

50,00 16 30 16

60.00 17 2 11

70.00 17 49 52

80.00 19 46 20

90.00 20 4 20

100.00 21 29 12

110.00 22 45 19

HID-COURSE EXECUT|QN ACCURACY C_qOIT D[T_RMINAT;ON ACCURACY

8IT 3142.2 SIR 3571.9 $03 1525ot IT 76.9 8R 91.0 68 131,?

RRT .9539 RRF .9975 RTF .9560 CRT ,9968 CRS -.9969 CST -.9876

8GB 4762.6 223 .1160 213 .9908 LSA 177.2 NSA 10.9 ISA .8

$01 4707.9 802 719.4 THA 48.90 ELI I19.0 EL2 4,7 ALF 49.8?

FLIGHT T|NE 242.00 ARRIVAL DATE NOV 19 19?1

DISTANCE 590.643 EARIM TO MAR8

LOL 180.72 VL 32.253 GAL -5.32 AZL 87.28 HCA 199.42 IMA 179._2 [CC .19191 tNC 2.7180 Vl 29.694

LOP 20.12 YP 22.834 GAP 3.44 AZP 92.56 TAL 325.74 TAP 165.18 RCA 144,90 APO 213.54 V2 25.896

GP "26.96 tAL 142.52 tAP 86.47 ET$ 177.11 ZA[ 124.47 ETE 199.10 ZAC 76.27 [*C 270.t3 LV| 17,12

DLA ?.!3 RAL 323.?0 RAO 6642.S VEL 11,799 PTH 1.82 VHP 3.70? DPA -50.17 RAP 291.84 ECC 1,3159

L-I TIME INJ LAT tNJ LONG ]NJ RT AIC ]NJ AZNTH INJ TIME PQ CIT TIM tNJ 2 LAT INJ 2 LONG

3266.4? -40,78 106.42 189.16 117.02 17 24 42 2266.5 -26.52 84.79

9191,52 -35.41 103.79 192,t7 110.65 17 55 13 2161.5 -23.80 ?9.43

3053.01 "30.67 95.23 194.03 105.82 18 36 45 2053.0 -2t.30 70.61

2863.65 -27.2? tl.85 193.02 102.65 19 34 4 1863.6 -19.45 57.17

261[.91 -26.01 63.65 195.32 101.52 20 47 52 1611,9 -18.75 38,97

2338.12 -27.27 43.22 195.02 102.65 22 8 10 1338.1 -19.45 18.54

2099.83 -30.6? 24.15 194.03 105.82 23 20 18 1099.t -21.30 339.53

DIFFERENTIAL CORRECTION6

70[ /,0980 TRA 1.8549 TC3-2.lt64 8AU ,t190

ROE 1.1403 flRA 2.1856 RC3"I.1393 FAU °14835

FOE 5,1398 F2411.9955 FC3-8.6912 63P 7913

BOE 1.5829 ERA 2.6616 8C3 2.4124 FIP 2801

MID-COURSE EXECUT|CN AccuRACY ORBit DETERMINATION ACCURACY

8GT 3392,? SIR 3393.9 8G3 1568.4 IT 80.7 IR 86.2 88 131.8

RRT .9591RRF .9970 RTF .9817 CRT .9984 CRI ".9960 CST -,9898

lib 4798.8 223 .1232 RE3 .9895 LSA 171.6 NSA 10,5 ISA .9

30! 4749.5 8G2 686.0 THA 43.01 ELI 118.0 EL2 3.3 ALF 46.90

LAUNCH DATE MAR 22 197t FLIGHT TIMf. 144.00 ARRIVAL DATE NOV 21 1971

HELIOCENTRIC CONIC

RL 149.05 LAL .00

RP 212.14 LAP -,87

RC 128.701 GL 18,51

PLANETOCENTRIC CONIC

C3 18.987 VNL 4.357

LNCN AZHTN LNCfl TINE

30.00 19 39 30

60.00 17 13 16

70.00 17 39 !

80.00 19 I 23

90.00 20 20 !4

IOO.O0 21 44 19

110.00 22 31 27

DISTANCE 394.821 EARTH TO MARl

LOL 160.72 vL 32.234 6AL "5.38 AZL 87.53 HCA 200.61 8HA 171.21 [CO .1919] INC 2.4685 Vt 29,864

LOP 21,32 VP Et.598 GAP 3.24 AEP 92.31 TAL 323.49 TAP 166.11 RCA 144.83 APO 213.82 Y2 25.864

GP "25.03 tAL 143,49 ZAP 04,51 ETI 176.32 ZA[ 123,tt [TE 197.09 ZAC 77,61 [TC 269.93 LVI 16.20

OLA 3.46 RAL 324.46 RAD 8642.4 VEL |t.790 PTN 6.01 VHP 3.667 DPA -48.96 RAP 290.49 ECC 1.3129

L-I TIME IHJ LAT tNJ LONG tNJ RT AIC INJ AZMTM INJ TIME PO C6T TiN tNJ 2 LAT tNJ 2 LONG

3230.34 -36.63 105,73 188.63 115,95 17 33 21 2230.3 "24.89 82.90

3140,51 -34.38 100.79 191.79 112.47 tO 5 37 2140.5 -22,24 77.09

3005.94 -29.73 91.88 193.77 107.60 19 49 ? 2005.9 -19,9D 17.?e

2810.61 -26.43 T4.14 194.86 104.43 19 48 14 1810.6 -18.00 53.90

2551.17 -25.19 39.79 193.19 t03.30 2t 2 50 1958,2 -17.32 35.51

2205.08 -16.43 39191 194.89 104.43 tt 12 20 1285.! -;8.00 13.87

2051.76 "29.75 tO.OO 193.77 107.60 13 32 40 1032.8 -19.30 3S6.70

DIFFERENTI4L CCRRECTtONA

YD[ 1.1319 YRA 2.0311 TC$-2,234I IAU .|337

ROE 1.079| IRA t.OIS2 RC3"1,0901FAU .13109

FOE 3.1181 FRA18,2343 FCI"9,tItl l|P 7980

|02 1.5117 IRA 9,8967 9C3 2.5043 FIP 2811

LAUNCN DATE MAR It tDYt

NELIOCENTRI¢ CONIC

RL 149,05 LAL .00

2P 212.43 LAP ".03

RC 130.999 GL 16.84

PLANETOCENTRIC CONIC

¢3 16,117 VHL 4,344

LNCN A2MTN LNCM TiME

50,00 16 4? 56

60.00 17 23 20

?0,00 10 10 54

90.00 19 14 5?

90.00 20 34 31

100.00 21 5? 49

110.00 23 10 21

DIFFERENTIAL CCRRECT]ONI

TOE 1.1674 TRA 2.2066 TC3-2.3780 BAU .6541

ROE 1.0230 flRA 1.9539 RC3-1.0347 FAU ,13255

FOE 5.0999 FR212.4642 FC3-?.0001 BSP 8097

00E 1.5522 BRA 2.9473 6C3 2.5934 FIP 2908

MID-COURSE EXECUTION ACCURACY ORBIT OETERM:NAT[ON ACCURACY

$97 3943.2 9GR 3tEl,? 303 riO1.0 97 84.8 92 dl,l 18 131,9

RRT .9133 RRF .9913 RTF ._,64 CRT .IS94 CRS *.8848 elY -.18t9

8GB 4860.0 RE3 .1279 RE3 .1084 LDA I?9.Z N$A t0,3 99A .9

Sit 4116.| Sit 95|03 THA 41.31 ELI t17,7 EL2 2.0 ALF 44.00

FLX0HT T|M£ |46.00

OI|TANC[ SIR,tit

ARR|VAL DATE NOV 23 J971

EARTH TO MARl

LOt. 190.78 VL |t.t|4 SAL "3,41 AZL 9?.75 HCA t0t.lt INk I79,84 ECC ,19237 |NC 2.24S8 Vt t9.994

LOP 21,91 YP t2,312 GAP 3,04 AZP 91.09 TAL 313.2t TAP 1i7,04 RCA 144,76 4PO 213.72 V| 29.932

GP "23,81ZAL 144.38 tAP 82.?6 ETI 1?5,11 ZA[ t11,86 ETE 193,27 ZAC 79.89 ETC 219.74 LV! 13.35

OLA 3.94 RAL 32|.11 RAD 6642,3 VEL It.763 PTH 6,81 VHP 3.637 DPA -4?.83 RAP 289.16 ECC 1.3103

L-t TINE tNJ LAT |NJ LONG INJ RT _3C tNJ AINTH tNJ TEN( PO C8T TIN ]NJ 2 LAT |NJ 2 LONG

3198,63 -31.36 103,44 t88.33 120.38 17 41 15 2198,7 -23.44 81.28

3104.49 -33.41 98,23 191,59 113.g8 18 15 4 2104.S -20.84 ?5.08

2664.$8 -28.86 18.98 193.69 109.11 19 0 19 1984.6 -18.44 65.34

2764.01 -23.10 74,93 1g4.85 105.92 20 1 1 1794.0 -16.28 $1.08

2507,21 -24.3t 56,42 1g5.22 t04,79 21 16 lg 1507.2 -16.01 32.52

2238.48 -25.60 36.30 lg4.85 105.92 22 35 7 1238.S -16.68 12.45

2011,38 -2_._6 IT.gO 193.69 10g. It 23 43 32 1011.4 -18.44 354,26

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATtON ACCURACY

8GT 3892.4 3GR 3050.2 $03 1625.2 ST 88,6 92 ??.8 II 1_1.2

RRT .g663 RRF ,9gs8 RTF .9698 CRT .g9g8 CR$ -.9937 CIT -.g93!

SGB 4945.2 223 .1309 R13 .9874 LIA 176.1N3A 10.1SSA 1.0

SG! 4905.8 802 623.0 THA 37.85 ELI 117.g EL2 1.1ALF 41.29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE mAR E2 IITI

NtLIO¢EMTRlC EClilC

RL 149.09 LAL .00

RF Ill.?2 LAD -,eO

RC 133.312 GL tS.3t

PLANETOC[HTRIC CONIC

CS 18.818 VHL 4,338

LNCH AZMTH LNCN TIME

SO.OD 18 35 40

6D.OD 17 32 31

?0.00 18 21 43

80.00 19 27 15

RD.O0 20 4? 28

100.00 2R 10 T

110.00 23 2110

LO(. 180.?! VL

LOP E].T8 VP 82,527 GAP 2.84 AZP 91.88 TAL 324,9$ TAP 167.97 REA 144,68 APO 213,83 V2 25.799

GP -82.67 ZAL 148.14 ZAP 80.91 ET8 IT4.99 ZAE t20.45 ETE 193,62 ZAC 8D.OD ETC 269.5? LVI 14.99

OLA t.S8 RAL 328,86 RAO 8Q42,3 V[L 11.783 PTH 6.81 YHP 3.6|60PA -46,T8 RAa 28?,9? [C¢ 1.3097

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ Z LAT ZNJ 2 LONG

3170.80 -37.$8 lOl.GO 108.20 121.65 17 48 $1 _170,8 -22.15 ?9.89

30?2,TT -32,58 98,02 191.55 115.85 18 83 44 20T2,8 -19,58 73,34

8980.06 -88.02 86.48 193.74 110.37 19 10 31 1928.1 -IT,21 83.23

2T28.86" -84.80 T2.13 194.96 107.19 20 lZ 38 1722.9 -15.47 48.62

24R3.R8 -83.60 83.$0 195.36 106,05 81 88 33 1464.0 -14.82 29.91

2197.34 -84.80 33.50 194.96 !0?.19 22 46 44 1197.3 -15.47 9.99

1974.88 -28,02 15,39 193.74 110.37 23 54 5 974.9 -17.21 358.14

PLIBT Tli([ 249.00 AER1VAL DATE NOV E| 1871

DISTANCE 803.178 EARTH TO MARS

32.958 GAL -$,49 AZL 87.95 HCA 203.08 8NA 179,26 E¢¢ ,19888 INC 2.0490 Vl 29.094

DIFFERENTIAL ¢¢RRECTIONS

TOE 1.2071 TRA 2.3838 T¢3-2.4919 BAU .8733

ROE .97?9 RRA 1.8498 RE3 ".9777 FAU .15314

POE 5.0?95 PRA12.8283 PC3"?.0454 BRP 8273

808 1.5535 8RA 3.0167 8C3 2.6?62 FSP 2943

LAUNCH" DATE MAR 22 1971

HELIOCENTRIC C(_NIC

RL 149.05 LAL .00 LOL 180.72 VL 32,857 GAL

RP 813.01 LAP -.T8 LOP 84.92 VP 22,491 GAP

RC 135.843 GL 13.94 GP -21,80 ZAL 145.84 ZAP

PLANETOCENTflIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 4140,3 8GR 2898,$ SG3 1641.3 8T 92.? 8R 74,3 88 130.8

RRT ,9684 RRP ,994? RTF .9725 CRT .9997 CR8 -.9922 CST -,9943

SGB 5050.8 R83 ,1318 R13 .9866 LSA 176.4 NSA 10.0 88A 1.1

8Gt 3015.4 $02 395.7 THA 34,64 ELI 118.8 EL2 1.8 ALF 38.69

PLIGHT TIME 250.00 ARRIVAL DATE NOV 2? 1871

DISTANCE 607.380 EARTH TO MAR8

-5.$2 AZL 88.13 HCA 204.21 8HA 179.29 [CC .19348 INC 1.8850 Vl 29.89A

2,84 AZP 9I.TO TAL 324,86 TAP 188,87 RCA /44.60 APO 213.97 V2 28,788

79.09 ET8 174.43 ZAE 118.99 [T[ 192.13 ZAC 81.06 ETC 269.40 LVI 13.08

C3 18.829 VHL 4.339

LNCH AZNTH LNCH TIME

GO.Q0 17 2 48

60.00 17 40 58

?O.O0 18 31 38

80.00 19 38 29

90.00 20 89 17

lO0.OO 22 21 21

110.00 23 31 4

DLA 1.34 RAL 326.82 RAD 8642.3 TEL 11.783 PTH 8.8! VHP 3.803 DPA -43.79 RAP 286.8? _CC 1.3099

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8148.30 -36.$9 99.83 t88.22 122,72 17 85 14 8146.3 -21.00 ?8.69

3044.?7 -31.89 94,11 1gl.64 118.33 18 31 43 2044.8 -!8.48 71.83

2895.?? -27,24 84.29 193.90 111.45 19 18 53 1895.8 -16.11 61.38

2686,41 -24.04 69.69 195.18 108.86 20 23 18 1686.4 -1_.38 46.4?

2423.68 -82.88 50.93 195,80 107.13 81 39 43 1425,? -13.73 2?.62

2160.88 -24.04 31.06 195.18 108.86 22 S? 22 1160.9 -14.38 7.83

1942.58 -27.24 13.21 193.90 111.45 24 3 26 942.6 -16.11 350.30

DIFFERENT IAL CORRECTIONS

TOE 1.2477 TRA 2.5501 TC3-8.6008 BAU .8947

ROE .9381 RRA l.?§Ot RC3 -.9227 FAU .15335

FOE 5.0483 PRA12.?267 FC3-?.0806 88P 8459

8DE 1.3610 ERA 3,0998 BE3 2.?598 FSP 2983

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4384.E 8DR 2?42.0 SG3 1849.3 ST 98.8 8R TI.O 83 /30.1

RRT ,9697 RRF .9936 RTF .9747 CRT .99g0 Otis -.9906 CST -.9983

8GB 5171.4 R23 .1311 R13 .9960 LRA 176.? MSA 10.0 83A 1.1

8GJ 5139.? 802 571.6 THA 31.$? ELI 120.0 EL2 2.6 ALP 88.23

LAUNCH DATE WAR 22 1971 FLIGHT TIME 252.00 ARRIVAL DATE NOV 89 19?1

HKLIOCENTRIC CONIC

RL 149.05 LAL .00

RP 213.31 LAP ".73

RC 137.991 GL 12.67

i PLANETOCENTRIC CONIC

¢3 18.891 VHL 4,341 OLA

LNCH AZMTM LNCH TIME LoI TIME

50.00 t7 9 24 3124.71

60.00 !? 48 45 3020.03

?O.OO 19 40 44 2987,14

80.09 19 48 48 26S4,03

90.00 21 tO 0 2391.39

lflO.O0 22 31 39 2128o80

llO.O0 23 40 I0 1915.99

DIFFERENT IAL C_RECTION$

YDE !.2909 TRA 2.7338 TC3-8.?018 8AU .7188

ROE .9041RRA 1.8573 R¢3 -.8888 PAU .15288

POt |.0188 FRAIE.?940 F¢3-8.9971 |8P 888?

|0E 1.9738 8R4 3.1988 9¢3 8.83?$ PSP 89T8

DI8TANCE 611.523 ['_I;H TO MARS

LOi. 180.72 VL 32,260 GAL -3.$8 AZL 08.30 HCA 205.40 8HA 179.32 ECC .lg4Og _NC I,?006 Vl 29.994

LOP 26.11VP 22,458 GAP 2,44 AZP 91.54 TAL 324.3? TAP 189.?? RCA 144.52 APO 914.t3 V9 95.732

GP -20.61 ZAL 140.48 ZAP ?7.29 ET8 173.94 ZAE 117.50 ETE 190.80 ZAC 99.00 ETC 969.94 LVi 13.22

• 21 RAL 32?.14 RAD 8642,3 VEL 11.788 PTH 6.01 VHP 3.S98 DPA -44.8T RAP 285.8? ECC 1.3109

INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 9 LONG

-35.89 98.39 188.35 123.62 18 1 88 8124.? "19.98 T?,SS

-30.93 92.43 191.84 31?.84 18 39 3 2020,0 -17.45 70,51

°28.51 82.39 194.18 112.38 19 28 31 1867.! -lG.tl 59.76

-23.33 67,54 195.49 109.1T 90 33 2 1654.0 -13.39 44.5?

-82.15 48.08 195.92 108,04 21 49 sg 1391.6 -19.74 25.31

-23,33 28,91 195.49 109.17 23 ? 8 !128.5 -13.39 3.94

-29.51 11.30 184,18 118.30 24 19 4 914.0 -15.11 348.68

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4895.5 85R 8000.8 3G3 1651.I iT 100.8 SR 68.0 88 199.4

RRT .8708 RRF ,9884 RTF ,_,@S CRY .8978 CRI ".988? CRT -.9901

8G8 5509.$ RZ3 ,1801 RI3 ,9850 LRA 177.3 MRA 10,1 $8A 1,9

081 52T?.5 888 551.5 ?HA 88.90 ELI 121.0 EL8 3.? ALF 33.98

LAUNCH DATE MAR 2| tiTI PLIGMT TIN[ 854.00 ARRIVAL DATE DEC I tO?l

NELIOCENTRIC CONIC

RL 140.00 LAL ,00

RP 913.81 LAP ",it

RC 140.398 f_, lt.5D

PLANETOCENTRZC CONIC

¢3 18.998 VML 4.350

LNCN AZMTM LNCH TIRE

$0.00 17 lS 31

60.00 t? 88 58

?O.O0 18 49 g

90.00 19 58 18

60.00 91 20 8

SOD.DO 22 41 10

110.00 23 46 3S

DIFFERENT 1AL COqRECTION8

TDE 1.3365 TRA 2,9089 TC3-2.7937 BAU .?390

NOR .8744 RRA 1.38R0 RE3 ",8128 PAD .1_l$8

FOE 4.9801 FRAt2.81?8 FC3-0.9068 BSP 8948

IOE 1.5971 8RA 3.3081 BE3 8.9096 PSP 2978

OIITAN¢E 81|,604 EARTH TO MARS

LC_. I80.T2 VL _t,tlt _L "|,94 A|L 80,48 MCk |08,|9 INk 179,31 ECC .194Tl INC I.SRO? Vt 29,084

LOP 2?,30 VP !!.420 &AP 2,24 AZP 91,33 TAL 524,00 TAP !70,65 RCA 144,43 APO t14,3D V8 28.80?

GP -18,81 ZAL 147,07 ZAP ?$.$E ETD 173.49 ZAE 113,00 [TE Ill,|9 ZA¢ 82,11 [TC 28t,10 LVl 12,81

DLA -,8t RAL 32?,?$ RAD 8842.4 V[L |1.?90 PTH 8.81 VMP 3.$98 DPA -44.00 RAP 884.94 [CC 1.3187

L-I TIME INJ LAT INJ LONG [NJ RT A$C |NJ AZMTM 1NJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

31D1.71 -38,1? 97,13 108.36 124.39 18 ? 17 2105,? -19.08 ?8.?5

2998.15 -30,24 91.01 192,11 t18.08 18 43 $8 1998.2 -19.55 69.36

8841.74 -28,84 80.?2 194.4g 113.15 19 36 31 1841.7 -14.21 58.34

2625.21 -22.68 83.66 195.86 log.g6 20 48 3 1623,2 "12.49 42.90

2381,24 -21.$0 48.?0 196,31 108.83 2! 5g 28 1361.2 -11.84 23,83

2099.69 -22,68 2?.02 195.88 10g.96 23 16 9 lDgg.? -19,49 4.2?

1880,$6 "28.84 9,63 194,49 113,18 24 20 4 888.6 -14.21 34?.25

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 4882.$ 8DR 2465.3 803 1646.3 ST 105.D 3R 68.3 88 128.9

RRT ,g?o$ RRP ,9909 RTF .9?80 CRT .9963 CRS -,98_6 CST -.9969

8GB 5451.8 R23 .1255 R13 ,g853 L3A 178.1 NRA 3.3 3SA t,2

881 542S,5 $G2 533.1 THA 26.4? £L1 183.5 EL2 4,8 ALF 31,83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR RE tOYl FLIGHT TIME ISt,OO ARRIVAL OAT[ DEC S 1071

MEL%O¢EMTRIC ¢_%C OIITA_¢[ t18,881 EAMTM TO MARS

RL 149.05 LAL ,DO LQL 180.?! VL 38.888 GAL "8.?0 AZL 88,58 HCA lOT, T8 8NA %?9,4% £CC ,S9558 INC %,4131 Vi £8.194

RP lS3.Ot LAP "-.88 LOP 18o49 VP IE,384 GAP _,OS AZP 8|,!5 TAL _13,74 YAP %?l.Sl RCA 144.33 APO 114,48 Vl 25.881

RC 142.738 r,d. 10,43 GP -18,82 ZAL 147,81ZAP 73.79 [T8 %73.10 2kE 114,4? [TE 188.5% ZAC 83,88 ETC 168.98 LVI 11.04

PLANETQ¢ENTMI¢ CON|¢

¢3 11.143 VHL 4.3?5 DLA -1,74 RAL 318,33 RAO 8148.5 VEL |%.797 PTH 8.1l YHP 3.605 DPA -43,19 RAP 184.18 £C¢ 1.3158

LNCN AZMTH LklCH TIME L-! TINE %NJ LAT INJ LONG IMJ RT A9¢ INJ AZMTM INJ TIME PO ¢$T TIN INJ I LAT INJE LONG

SO.DD 17 21 15 3089.00 -34,52 96.08 %88,86 %25.04 %8 %l 44 1089,0 "18.28 75.87

SO.DO 18 2 40 2978.82 -29.81 88.78 192,46 1|8.69 18 52 19 1978.8 -15.75 68,38

TO.DO 18 $6 37 28%9.%9 -25.23 ?9.28 194.89 113.82 %9 43 56 18%9.2 -%3,41 SY.D8

80.08 28 ? 6 2599.55 -22.07 S$.99 196.30 110,63 lO 50 25 %599,5 -%1,89 41.41

90.08 21 29 20 2334,%8 -10.89 44.95 %96.76 109.50 2l 8 %4 1334.1 -%1.03 22.15

108.08 22 49 58 20?8,02 -22,07 25.36 196,30 1|9,63 13 14 32 ]K1074.0 -11,69 2.T9

riO,DO 0 D 18 %886.01 -25,83 8.17 194.89 1t3,8t D 31 25 IF 868,0 -_3,41 $48,08

D%FFERENTIAL CCRRECT|ON2 MID-COURSE EXECUTION ACCURACY ORBIT DETERMIN/YION ACCURACY

TOE 1.3837 TRA 8.0843 TCS-2.8?R% BAU .7611 8GT 5095,1 SGR 2338,3 $63 %636.6 8T %09,1 8R 62.8 88 %27.?

ROE .8488 RRA 1,4859 RE3 -,?SOS FAU *%4993 RRT .9700 RRF .9822 RTF ,9792 CRT .9942 CR8 -.9843 C8? ".8873

POE 4.9409 FRA%2.8112 PC3-8,7808 BSP 9222 868 5608,0 R23 *%212 R13 .9851 LSA 178.9 MSA 10.5 88A 1.9

BDE 1.6_32 BRA 3,4236 8C3 2,9779 FSP 2971 96% 5582,0 SGl 5*8.5 THA 14.22 EL% 125.? EL2 5,8 ALF 28.8S

LAUN_ DATE MAR 22 %971 FLIGHT TI_ 258.00 ARRIVAL DATE DEC 5 1971

HELIOCENTRIC C_ilC DXlTANCE 624.02? EARTH TO MAR8

RL 149,09 LAL .00 LEt. 180,72 YL 32.289 GAL -5,77 AZL 88.?| MCA Z08.98 8HA %79,47 ECC .%9632 INC 1.2860 V% 29,884

RP 214.24 LAP ".62 LOP 29.67 VP 22.349 GAP 1.85 AZP 91,13 TAL 323,42 TAP 172.38 RCA %44.23 APO 214.78 V2 _5.627

RC 145.138 61. 9.44

I_.ANETOCL_ITRIC ¢ON|C

C3 %9.323 VHL 4,386

LNCH AZNTH LNCH TIME

50.00 17 23 36

80.00 18 8 55

70.00 19 4 12

80.08 2D 13 ID

90.00 21 37 54

100.00 22 58 8

110,00 Q ? 34

DIFFERENTIAL CORRECTION8

TOE 1.4318 TRA 3,2579 TC3-2,9890 BAD ,7881

RDE ,8257 RRA 1.4008 RC3 -,7118 FAU .54802

FOE 4.R945 FRAIt. T888 FC3-8.6312 |8P 9502

ODE 1,892| 8RA 8,9426 8C3 3.0432 FIP 2853

LAUNCH DATE MAR 22 19?1

HELIOCENTRIC CONIC

RL 149.03 LAb .00

RP 214,53 LAP -.58

RC 147,353 GL 8.52

PLANETO¢ENTR%C CONIC

C3 lt,334 VHL 4.420

LNCH AZNTN LNCH TIME

50,00 1? 31 37

60,00 18 %4 46

?0,00 .19 10 58

80,00 20 22 52

90.00 21 45 52

100.00 23 5 44

110.00 0 14 20

GP -18.Dt ZAL 148.11 tAP 72.09 ETS 172.75 ZAE 112.95 [TE 187,53 ZAC 84.6? (TC 268.84 LV! 11.49

DLA -2.59 RAL 328.88 RAG 6641,5 VEL %1.804 PTH 6,83 VHP 3.614 DPA -42.42 RAP 283.33 [CC 1.3188

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CGT TZM INJ 2 LAT INJ 2 LONG

30?4.32 -33.94 85.18 189.21 125._9 18 t? 50 2074,3 -tT.5? 7So28

2981.75 -29.05 88.66 192.86 1t9.26 18 58 17 1961.8 -15.04 67.47

2799.18 -24.68 ??.96 195.33 114.40 %9 SO 51 1799.2 -12,69 55,98

25?6,68 -21.52 _2.52 196.78 111.22 20 58 12 tS?6.? -18.88 40.12

2318.03 -20,34 43.39 127.25 110.08 22 16 24 1310.0 -10.31 28.86

2051.16 -21.52 23,89 196,T8 111.22 23 32 19 1051.2 -10.96 1.48

1846.DD -24.88 6,88 195.33 114,48 0 38 20 848,0 -12,69 344.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5321.8 9GR 2217.6 963 |621,6 ST 113.1 8R 80.5 88 128.|

RRT ,9621 RRF ,2872 RTF ,2601 CAT ,9918 CR8 -.9817 CST -,9878

868 5785.| R23 .%161 R13 .9849 LSA t79,8 148A lO.? Ilk 1,S

8G1 5742,8 8G! 506.? THA 22.17 ELi ;_8.0 EL2 6.8 ALP 28,82

FLZGHT TIME 250,00 ARRIVAL DATE O[C ? 187%

DISTANCE 828,188

LOL %80,72 Vb 32.173 GAL -5.84 AZL 88.83HCA 210.13 SMA it.at4

LOP 30,85 VP 22.3t3 GAP l,ll AZP 91,0% TAL 323.08 TAP 25.591

GP "%?.28 tAb 148.58 tAP ?0.44 ET8 172.44 EkE 111.43 ETE 10.80

DLA "3.38 flAL 329.44 RAG 8(142,6 VEL %|.813 PTH 6,83 VHP 3.828 DPA "41.69 RA _ 282.84 ECC t,3215

L-! TIN[ 1NJ LAT INJ LONG lNJ RT ARC INJ AZMTH |NJ TIME PO CST TIM lkJ 2 LAT 1NJ 2 LONG

3081.48 "_3.43 84.58 189.82 |26.0? 18 22 38 2081,5 -16,98 ?4.69

2948.72 -20.54 87.?1 183,31 119.75 19 3 51 1846.7 -14.41 88.70

2781,44 -t4.17 ?D.83 195,83 %|4.tD 18 ST I8 t781,4 -12.05 SS,DI

2554.$3 "21.0I 81,21 19?.30 itt,f2 2I 5 28 1S58,3 *%D,3% 38,96

2288.49 "19.85 42.02 19?,79 110,59 12 24 t 1288,5 -9.85 19.81

2030.00 -tl,O| 12.59 197.30 t11.72 25 39 35 1030.0 -tO,St .32

1028.1e -24.17 S.?S 185,83 t14.90 0 44 40 828.3 "It,05 345.92

EARTH TO MAR9

179.59 ECC .19716 INC 1.%883 Vt

173._2 RCA 144.13 APO 214.92 V2

188.85 ZAC 85.43 ETC 288.?$ LVI

81FFER£NTIAL COMRECTION8

TO[ 1,48t8 ViA $.4314 TC5-3,0321 lAD .8IOT

ROE ,8018 RRA %.3311 RE3 -,8848 FAU ,14988

POE 4.8448 PlA|I.8998 rC5-i.4853 |lP lYet

IDE t,6815 iRA 3.1SOT It3 3,104l FiR till

LAUNCM DATE MAR 2l tl?t

MID*COURSE [XECUT|ON ACCURACY ORBIT DETERMINATION ACCUIACY

8GY|543,S SfA 2103.8 SG3 llOt,T 8T |l?,I SR 58,3 S| 1|5,3

RRT .9877 RRF .8042 RTV ._Oi CRT .S,tO CR8 .t?3S ElY -.tOll

SGO |180,3 Rt3 ,||OI R!3 ,9849 LSA 150.8 MIA t1.111A I.|

8G1 5500,4 5_t 48T.3 TNA tO,St ELl |_O,I ELI ?.T ALP ll.ll

FLIGHT TIN( tlt,OO ANR|¥AL OATE DEC O lt?t

MELIOCENTR|C CONIC

RL IAD.DS kAL .DD LOt. leO.?| VL 3t.tTT _Ak

RP 214.88 LAP -.55 LOP 32.03 VF _t.t?? GAP

RC 148.888 9L ?.87 8P -18.53 ZAL 148,03 tAP

PLAHETO¢ENTMIC CONIC

C3 18,??S VHL 4,44?

INCH AtMTH INCH TIME

SD,DD 1? _8 2D

60.00 18 20 14

70.80 19 17 17

88.00 28 29 58

80.08 21 53 18

• 100.00 23 12 SO

110.D0 0 20 40

DIFFERENTIAL C_RRECTION8

TOE 1.5337 TRA 3,8854 TCS-S.DO?8 JAU ,8350

ROE .7887 RRA 1.2610 RE3 -.8123 FAD .14315

FOE 4.?9?? FRA12.8118 FC3-8.2669 88P 10%82

BOE 1,?248 9RA 3.8196 DE3 3.%$86FSP 289?

DI|TANC[ 131._4T EARTH TO MAR8

-S.St AZk 88.84 MCA tEl.St 8MA tTI.S9 [¢¢ .58808 |NC t.0583 Vl 20.894

|,41 AZP 10.81TAL 321,?4 TAP |?4,05 RCA %44,02 APO 215.%8 V2 25.554

M,52 IT8 %?t,l| ZAE |og,13 [T[ 185.88 ZAC 56,15 ETC 268,6_ LVl 10.50

DLA -4.07 RAL 388,88 RAD 8642.? TEL |1.823 PTH 8,84 VMP ).647 DPA -8%,00 RAP 282,03 EC¢ 1.5254

L-|' TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ" TIME PO COT TIN INJ 2 LAT INJ 2 LONG

30SO.t8 -32.9I 03.8? lg0,07 128.47 18 27 %0 2050.3 -18.41 74,18

2235.t% -28.09 88.88 193,72 120.17 II 9 8 1933.5 -13.85 68.03

2765.75 -23.72 Y5.84 %86.35 1|5,33 20 3 13 1785.8 -11.48 54,15

8538,22 -20.55 60.08 127,86 !12.15 21 12 16 IS30,2 -9.?2 3?.93

2282.30 -%g.36 40.80 %98,56 211,02 22 31 8 128g,3 -g.06 18,5|

2012.70 -28.$5 2%,44 lg?.86 1%2.15 23 48 22 1012.? -9.72 359.30

1812,57 -23.?2 4,76 %96.33 115.33 0 50 $2 812.6 -%1.41 343,0?

M|D'COURIE EXECU(|ON ACCURACY ORBIT DETERNINAT,_t ACCURACY

8GT 5760.3 SGR %987.3 863 %580.8 8T %21.1 8R 5_,4 88 124.2

RRT ,2657 RRF *2822 RTF .2816 CRT ,9852 CR8 -.9757 CST -.9285

SGB 6096.8 R23 *%051 RI3 .9849 LSA %82.0 MGA 11.4 $3A 1.3

9G1 6076.9 SG2 491.3 THA 18.64 ELI 133.3 EL2 8.8 ALF 24.??
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR !! IITI

NELIOCENTRIC CONIC

RL 149o05 LAL .OO

RP 215.2| LAP "o51

RC t52,436 SL 6,66

PLANETOCENTRI¢ CONIC

C3 20°043 VHL 4.4TT

LNCM AZHTH LNCH TIME

50.0O 1? 49 4T

SO,OO IS 25 23

?O,OO 19 23 13

6O.OO 20 36 $6

90.90 22 0 ]6

1DD.O0 23 ]9 26

110,00 0 26 3S

LOt. 180,T2 VL

L_ 33,20 VP 22,242 GAP

GP -15,86 ZAL 142,41 ZAP

FLIDHT TIME 264.00 ARRIVAL DATE DEC 11 t9?t

DIRTANCE 636.501 EARTH TO MARS

32,282 GAL -S,t9 AZL 69.04 HCA 252,4R 6NA IT9,67 ECC .19900 lkC ,9576 Vl 89,694

174.87 RCA 143.91APO 215.42

185,15 ZAC 86.82 ETC 268,53

I,IT AZP go,II TAL 322.39 TAP

l?,26 ETS |?1.92 ZkE 108,45 ETE

V2 25.518

LV! 10,03

DLA -4,71 RAL 330.50 RAO 6642,2 VEL 11. 854 PTH 6.85 VHP 3.669 OPA -40,36 RAP 261.48 ECC t.32g9

L-! TIME ]NJ LAT ]NJ LONG IN! RT ARC |NJ AZNTH IN! TIN[ PO CST TIM IN! 2 LA7 IN! 2 LONG

3040,58 -32,58 93.08 190.56 126,81 18 51 28 2040,6 -15.94 73.73

2921.96 -27,70 86.16 194.32 120.53 19 14 5 1922.0 -]3.37 65.44

2751.92 -21.31 74.9? 196.9! S!S.TO 20 g 5 1751.9 -10.97 53.40

2522,16 -20,13 59,96 198.44 112.53 2! 18 38 1522,2 -9,20 37,02

2252.24 -!8.94 39.73 196.91 l|!.4D 22 37 48 1252,2 -8,51 17.54

1_6,63 -20.13 20.43 198.44 112.53 23 52 45 996,6 -9.20 358.39

1_8,74 -23,31 3.8g 196,91 115.70 0 56 $4 798.? -10.97 342.31

DIFFERENTIAL CCRRECTIONS

TOE 1,5864 TRA 3,TT81 TC$-3.1576 BAU .6601

ROE .7737 RRA ].1917 RE3 -,5773 FAU ,|4036

FOE 4.7441 FRAI2.5000 FC3-6.0627 DDP 10407

ODE 1.7650 BRA $.9622 BE3 3.2099 FSP 2859

LAUNCH DATE MAR 22 1971

HELIOCENTRIC CONIC

MID-C(XJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 5971.0 6DR 1896.6 8G3 1555.2 ST 125.0 6R 54.6 S8 122.9

RRT ,9632 RR_ .9790 RTF .9821 CRT .9925 CR8 -.9723 CST -,9987

6GO 6265.9 R23 .D994 R13 .9848 LSA 163.2 NSA 11.? SSA 1.3

66! 6246.] SG2 487.2 ?HA t?.12 ELI ]36.1 EL2 9.4 ALF 23.$4

FLIGHT TIVd[ 266.00 ARRIVAL DATE DLC 13 1971

DI6TANCE 640,652 EARTH TO MARS

RL 149.05 LAL .DO

RP 215.54 LAP ".48

RC 154.904 GL 8.15

PLANETOCENTRIC CONIC

C$ 20.S$? VHL 4.510

LNCH AZHTH LNCH TIME

50.00 17 45 O

6O,OO 18 30 14

?O.DO 19 26 4?

80.00 20 42 49

90.00 22 6 46

IOO,OO 23 25 41

110.00 D 32 9

LOL 100.72 VL $2.287 GAL "6.07 AZL 89.14 HCA 213.65 6HA 179.74 ECC .20000 INC .6624 Vl 29.994

LO_ 34,37 VF 22.206 GAP 1.08 AZP 90.72 TAL 322.03 TAP 1TS.68 RCA 143,_3 APO 215.69 V2 25.400

GP -15,21 ZAL 149.86 ZAP 65.75 ET$ 172.71 ZAE 106.96 ETE 184,51 ZAC 87.45 ETC 268.45 LVZ 9,_9

DLA -5.31 RAL 331,D0 RAD 6645,0 VEL 11,847 PTH 6.BD VHP 3.695 DPA -39.74 RAP 281.00 ErE 1.$547

L-I TIME IN! LAT IN! LONG |HI RT ARC IN! AZHTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

3032.23 -32,24 92,58 191.07 127.10 18 35 32 L_)32.2 -1_,54 73.35

2911.91 -27,55 85.54 194.87 120,84 19 16 46 191].9 -12.94 64.93

2?39.76 °22.95 74.2t tDT. SD 116.02 20 14 27 ]739.6 o10.53 52. ?4

2507.95 -19.T6 58.t? 199.05 112.85 21 24 37 1506.0 -0.74 36.22

2237.10 -16.56 38,78 199.57 111.72 22 44 5 1237.1 -8,06 16.67

1982.43 -19.76 19.54 199.05 112.85 23 58 44 982.4 -8.74 357.55

1786.52 -22.95 3.13 IgT,50 116.02 1 ! 56 786.6 -10.53 841.66

OlrFERENT!AL CORRECTION9

TOE 1.6599 TRA 3,9505 TC3-3.2125 BAU .8856

ROE .7605 RRA ].1298 RE3 -,5361 FAU .13?44

FOE 4.68?8 FRAt2,$704 FC3-5,6507 DSP 10711

BD[ 1.8077 BRA 4,1089 BE3 3,2571 FSP 2015

MID-COURSE EXECUTION AccuRACT ORBIT DETERMINATION ACCURACY

9GT 6176.t SGR 1802,0 663 t527.3 ST 128.8 6R 52.9 66 121.5

RRT .9601 RRF ,9754 RTF ,9825 CRT .9765 CR8 -,966T CST -.9990

966 6435.6 R21 ,Dgs7 R13 ,9847 LSA 164.4 MSA 12.1 6SA 1.3

96t 6415.3 662 484.9 THA 15.74 ELI 158.9 EL2 10.1ALF 22,03

LAUNCH OATE MAR 22 1971 FLIGHT TIME 268,0D ARRIVAL DATE DEC 15 1971

HELIOCENTRIC CONIC

RL 149.05 LAL .00

Rff 215.97 LAP -.44

RC 157.385 GL 5,47

PLAN[TOCENTRIC CONIC

C3 20.656 VHL 4,545

LNCH AZNTH LNCH TIRE

50,00 17 48 58

60,00 18 34 49

?0.00 19 34 1

00.00 20 48 40

50,00 22 12 55

100,00 25 51 58

110.00 0 57 23

DIRTANCE 644.T9? EARTH TO MARS

LOL 180.72 VL 32,292 GAL "6.15 AZL 89.25 HCA 214.81 8NA 179.85 ECC .20104 INC o?751 V] 29.894

LOP $5,51 VP 22.171 GAP .69 AZP 90.65 TAL 321,67 TAP 176o46 RCA 143.67 APO 2]5.98 V2 25,445

GP -14,61 ZAL 150,25 ZAP 64,26 [T$ 171,52 ZAE 105,53 ETE 183,95 ZAC 88.05 ETC 265.38 LVI 9.19

OLA *5,85 RAL 351,50 RAD 6645,1VEL 11.860 PTH 6.8? VHP 3.723 DPA -39.16 RAP 260,58 ECC 1.3399

L-! TIME INJ LAT INJ LONG INJ RT ARC |Nd AZHTH INJ TIME PO CST TIH INJ 2 LATINJ _ LONG

5025,11 "51.25 92. I5 191,62 127.54 18 59 24 2025.! "]5.19 T_.O_

2903.25 -2T,04 95.01 |95,45 121,10 19 23 12 1903.2 -12,57 64.50

2729,15 "22,63 75.55 190,13 116,29 20 19 30 l?_9.I -10.14 52.16

2495.44 -19.43 57,39 189.69 I13.13 21 50 15 1495,4 -8.33 35.52

2223,72 -18,25 3?.gs 200.21 112.00 22 49 56 1225.? -7.65 15.9]

1969.91 -|9,45 18.76 lgg,69 113,13 24 4 22 969.9 -8.33 $56.09

1775,99 "22.63 2,47 198,11 116,29 1 6 59 778,0 -10.14 341,06

DIFFERENTIAL CC_RECT/ONS

TOE 1.6553 TRA 4.1235 TC3-$.2604 DAU ,8109

ROE .7495 RRA ],06i5 RC_ ",DOOR FAU ,|$425

rOE 4,8311 FRA12,2|68 FC_-5,6269 D_P 11020

60E 1,8532 BRA 4.|517 DC$ 3,290? FRP 2770

LAUNCH DATE MAR 22 1971

HELIOCENTR|C CONIC

RL 149.05 LAL ,OO

RP 219.21 LAP -.41

RC 159.991 GL 4.64

PLANETOCENTRIC CONIC

C3 20.998 VHL 4,582

MID-COURSE EXECUTION ACCURACY

8GT 6576.1 $GR 1713.8 SG$ t497.7

RRT .9564 RRF ,87|| flTF ,_,28

$G9 6602.4 R23 *088A RI3 ,984T

|GI 6284,6 8G2 484,7 THA 14.50

FLIGHT TIME 210,00

D|RTANC[ 642,959

LOt. 160.T2 VL $2,29? _AL -R.25 AZL R9,31HCA 215,97 8MA

LO# 59,99 VP 22.135 GAP .69 AZP 90.56 TAL 321.29 TAP

GP -14,0T ZAL 15D,63 ZAP 62.05 ET6 171.36 ZAE 104.11ETE

DLA -6.34 RAL $$1.99 RAO 6641.$ VEL 11.674 PTH 6.89 YHP $.754 OPA -$6.62

LNCH AZNTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

80.00 1? 52 48 3019.15 -31,70 91.00 192.18 127.54

90.00 tO 39 8 2865,61 -26.78 84,55 196,04 121,32

70.00 19 39 57 2719.93 -22.$5 72,g8 198.?$ JJ6.52

90.00 20 54 10 2484.4T -Ig.13 56.71 200.34 113,37

90.00 22 16 3? 2211.g6 -1T,92 $7,21 200.8? 112.25

100,00 23 3? l lgSD.gS -1g.15 18_06 200,34 ll$.ST

ltQ.00 0 42 19 1?66.?S -22,$5 ],gD 192.?3 116,52

D|_FERENT]AL CORRECTIONS kID-COUR6E EXECUTION ACCURACT

6GT 6570,8 6DR 1631.1 SG$ 1466.4

RRT .gs20 RRF ,9665 RTF .g830

6G8 6?70,2 R23 ,0835 R11 ,9646

$61 6?52.8 SG2 485.9 THA 13.37

TOE 1.7523

RD[ .?402

FDE 4,S??0

BOE 1.9022

TRA 4.2962 TC3-3.3029 BAU ,9364

RRA 1,0]_2 RE3 -.4691 FAU .160g2

FRA12.0784 FC3-S.3978 DRP 11534

6RA 4.4]58 DC3 3.3156 FSP 2721

ORBIT D£TERM]NATIOH ACCURACY

8T 152,6 5R 5].4 55 t_0,1

CRT ,9745 CRI -,q'48 CIT -,19_]

LSA 185.? HSA _.5 IRA 1,3

EL! 141.6 EL2 1_,8 ALF 20,85

ARRIVAL DATE DEC 17 18T1

EARTH TO MAR5

179,91 [CC .202]$ INC .6894 Vl 29,894

177,2R RCA 145,55 APO 2]6.28 V2 25.405

185.40 ZAC 88,61 ETC 269,$2 LVI R.?4

RAP 260.23 ECC 1,3456

INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG

18 45 5 2019,1 -14,g0 72,?6

1g 27 24 ]895.6 -12.26 64.12

20 24 17 ]?]9,9 -g.8_ 5],6?

2] 35 34 1484.5 -?.9? $4.90

22 55 29 1212.0 -?.28 15,24

24 g 40 95R.9 -7,g? $$6.27

1 11 46 ?66,8 -g.80 _40.59

ORBIT DETERNIHAT|ON ACCUKACY

6T 136.4 SR 50.] $S 116.?

CRT .9698 CRS -.9607 CST -.9993

LSA 187.1 MRA 12.g SSA 1.3

ELI 144,6 EL2 ]1.$ ALF lg.73



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 22 $171

H[LIO¢EHTRIC CONIC

RL 149.09 LAL ogO

RP 218,56 LAP *,37

Re 162.390 _ 4.24

PLANETOCENTRIC CONIC

CS 91.363 VHL 4.622

LNCN AZMTN LNCH TIME

50.00 17 56 22

60.00 $6 43 $3

?O,OD 19 43 $8

80.00 20 59 20

90.DO 22 24 $

100.00 23 42 12

/

FLIGNT TI_ |72,60

DISTANCE DSD.O?S

LCK. 180,78 VL 68.$03 GAL "6,38 AZL 89.39 HCA 217.$$ IRA

LOP 37.83 VP 22,06S GAP .50 AZP 90,49 TAL 320.$1 TAP

_P "13.54 ZAL $50.69 2AP 65.44 ETS $75.21ZAE $02.72 ETE

ARRIVAL DATE OEC IS I07t

EARTH TO MARS

180.00 ECC ,20386 IHC .6101 ¥1 2t.Sl4

178.04 RCA t43,42 APO 216.59 V2 25.368

182.93 ZAC 89.13 [TC 268.28 LVl 8.34

OLA *S.SO RAL 638.47 RAO 6943,4 VEL 11.890 PTH 6.90 VHP 3.707 DPA "38.$0 RAP 279.93 ECC 1.$516

L-! T1NE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

3014.10 -31.49 g1.sl 192.77 127.71 t8 46 36 2014,2 -14.66 72.54

2809oS3 "26,56 84.$7 196,66 . 121,50 19 31 23 1889.5 "11.99 63.81

2712.05 "22.$1 72.49 199.36 116.72 20 28 48 $712.0 -9,50 51.24

2474,93 -18.87 56,12 205.00 153.57 21 40 35 1474.9 -7.66 34.37

2201.69 -$7.66 36.58 201,55 $12.45 23 O 43 1201,7 -9.96 14.64

1949.40 -18.87 |7,49 201,00 153.57 24 14 41 049.4 07.69 355,74

110.00 O 4t 99 1756,83 "22.11

DIFFERENTIAL CORRECTION9

TOE 1.8101 TRA 4,4689 TC3-3.3451 BAD ,$622

ROE .7324 RRA .9578 RC3 -.4337 FAU .12751

FOE 4.5193 FRAI$.9135 FC3-S.1674 9SP 15640

BDE 1.9520 BRA 4.5701 BC3 3.3691 FSP 2669

LAUNCH OATS MAR 22 1971

HELIOCENTRIC CON$C

NL 149.08 LAL .DO

RP 2i6,91 LAP ".33

RC 164.912 GL 3,99

PI.AN[TOCENTRIC CONIC

C3 21.790 VHL 4.964

LNCN AZNTH LNCH TSNI_

50.00 17 59 47

60.00 18 47 9

70.00 19 48 O

80.00 21 4 12

90.00 22 29 9

100.00 23 47 4

110.00 0 51 22

1.41 199.38 $16.72 I 16 17

HID*COURSE EXECUTION ACCURACY

SGT 5750.9 9DR I594.0 DG3 1433.6

KRT .9468 RRF .9611RTF ,9832

SGB 6g36.2 923 .0786 913 .9845

SG! 5959.0 SG2 468.5 THA 12.34

FLIGHT TIHE 274,00

DISTANCE 65?,266

L04. 190.72 VL 32.309 GAL -6.41 AZL 89.46 HCA 218.28 8MA

LOP 39.00 VP 22.064 GAP .31AZP 90,42 TAL 320.52 TAP

GP -ID,04 ZAL 1§1,35 ZAP 60,1O ET9 171.00 ZAI[ I05,35 ET[

DLA -7.21 RAL 332.63 RAD 9643,6 VEL 11.906 PTH 6.91 VHP

L-$ TIN[ INJ LAT INJ LONG INJ RT ASC SNJ AZHTH INJ TIME

3010.$8 -31,33 91.27 193,38 127.84 $8 49 ST

2884.32 -26.37 83.85 197.30 $21,69 19 35 tO

2?05.28 -21.91 72.08 2DO,D4 116.88 20 33 5

2466.70 -$8.65 55.62 201.68 $13,75 21 45 19

2192.77 -17,42 36,03 202,23 112,63 23 5 39

1941,18 -18.65 16.98 201.68 113.75 24 19 25

1752.10 -22.9! 1.00 200,04 $16.88 I 20 34

DIFFERENTIAL CC_R(CTION8

TDE 1.8587 TRA 4.9412 TC3-3.3742 BAU

ROE .7230 RRA ,9090

FOE 4.4392 FRA11.7409

B02 2.004? BRA 4.7288

LAUNCH DATE NAR 221675

NILI_£NTRIC CONIC

RL 149.09 LAL .DO L(_L SDO.T2 VL 32.559 GAL

RP 217,29 LAP *.3D LOP

RC 167.448 GL 3,$7 GP

PLANETOCENTRI¢ CONIC

NID-COURSE EXECUTION ACCURACY

.9881 SGT $943.3 SGR 1481,8 $03 1400.2

NC3 -,4038 FAU .$2408 RRT .9409 RRF ,9550 RTF .9833

FC3-4.9388 BSP 11941 8GB 7099.7 R23 .0741 R13 ,9844

Be3 3.3983 FSP 2653 SGI 7062,6 SG2 4g|,R THA 1|,41

PLIGHT TIME 2?6.00

DISTANCE 861.332

"9,50 AZL 89,S4 HCA 219.43 IRA

4O.tD VP 22.028 GAP .18 AZP 90,$6 TAL 326.12 TAP

-19.57 ZAL 151.99 2AP SS,8D ET$ 170,98 2AE 100.00 ETE

758,8 -9.50 340,18

ORBIT DETERNINATIOH ACCURACY

ST 140.0 SR 48.8 SS 117.2

CRT .9650 CRS ".9564 CST ".9994

LSA 188.9 NSA 13.3 SSA 1.3

ELI 147.8 EL2 12.1 ALF 16.72

ARRIVAL DATE DEC 21 1971

EARTH TO NARD

180,$0 DEC .20444 INC .SDSS V$ 29.894

1?D,80 RCA $43.28 APO 216,92 V2 2S.327

182.50 ZAC 89.63 ETC 298.24 LVI T,DS

3.823 DPA -37,61 NAP 279.76 ECC 1.3579

PO CST TIN |NJ 2 LAT INJ 2 LONG

2010.2 -$4.4_ T2.36

1884.3 -11.77 93.$S

1705.3 -9.26 50.88

1466.7 -?.38 53.91

1192.0 -6.67 14.16

941.2 "7.39 355.28

752.1 "9,26 339.80

ORDIT DETERNINATION ACCURACY

ST 141,6 9R 47.7 SS 115.7

CRT .9600 CR9 ".9519 CST -.999S

LSA 190.0 MSA 13.7 SSA 1.3

[L$ 150.8 EL2 12.7 ALP 17.80

ARRIVAL DATE DEC 23 1971

EARTH TO MARS

180.20 [CC °20566 INC .4949 Vl 29,894

179.39 9CA 143.$4 APO 857.29 V2 25.288

152o15 ZAC 90.10 ETC 298,21 LVI ?.ST

C3 22.159

LNCH AZNTN

3O.OD

80.00

70.00

80.00

90.00

100.00

110.00

DIFFERENYIAL

TOE 1.9290 7RA 4,0144

ROE .?2OS RRA .8596

FOE 4,405R FRA$$,5SDD

DOE 2.Ollt DRA 4,8905

LAUNCH DATE MAR 22 1875

HELIOCENTRIC CONIC

2L $46,0| LAL .OD

MP 21?,9$ LAP "*II

R¢ 181.911 _ t.lt

PLANET_ENTRIC CONIC

C3 22.390 VHL 4.793

VNL 4.70? DLA

LHCN TIME L-| TIME INJ LAT

18 3 2 3DOT,D7 -35.20

18 50 47 2880,09 "29.22

SO 52 9 2999,65 "25.75

21 S 48 245R.$9 "18,46

22 33 54 2|$5,13 -17,22

23 91 40 1934.16 -11,41

O 5S 31 |749.41 -21.73

C(XISECTION|

TC3-3,4023 DAU t,Ol4O

RC3 ",3731 FAU ,12052

FCD*4,70SS liP 18844

8C3 5.4230 FIP t|S?

LNCH AZNTH LNcH TI_E

50.00 19 $ D

SO.DO $0 94 17

TO,DO 19 59 S

SO.D0 25 13 8

90.00 22 38 25

100.00 23 59 Q

110.00 O 59 2?

-?.90 RAL 333,39 MAD 1143.8 VEL 11.923 PTH 6,93 VHP 3.091 DPA -37.14 RAP 279.S1 ECC 1.3847

INJ LONG INd RT ASC IHJ AZMTH INJ TINS PO CDT TIN INJ 2 LAT INJ 2 LONG

01.09 194.00 $27.94 18 53 _ 2007,1 "14,31 78.22

83.80 I97,95 $21,77 19 39 47 1880.1 "!1.59 $3,14

?1,?4 200.71 117.02 80 3? 9 1999,7 "9.OS S0,58

55,$3 202.37 113.DO 25 49 40 1459,7 "7,15 33.52

35.51 202.D3 I18.?0 23 10 IS 1$85.1 -S,41 13.72

I6,55 202.37 113.90 24 23 54 914,8 -?.15 314.$9

,MS 2OO,TI |IT.08 $ 84 50 749.5 "9,IS 331,S0

NID'COQRS[ EX[CUT|ON ACCURACY SMELT D[TERMINATIOk ACCURACY

8GT 7188.0 30R 14$4.S SO3 153D.I ST 147,2 SR 4t,G |8 114,2

RRT ,t548 RRF ,9481RTF ,_51 CRT ,gS4? Cil ".9412 CIT -.9lie

8G8 7tit.8 983 *O?ol R$3 ,9843 LIA 191,5 Mlk 14.$ S|A |.3

80| ?844.8 808 49S.4 THA SO,De ELI t53,| EL8 13,3 ALP IS,91

FLI+HT TINS _?O,OO ARRIVAL DATE DEC 25 lIPI

OIITANC[ 665.452 EARTH TO MARl

L_. 110.72 VL 31,388 &AL -I.35 AZL 8R.SO HCA lID,S0 IHA 130.3D [CO .lODES IHC ,3ifi vl 28.8S4

LOP 45,30 VP 85,963 GAP -,0| AZP R0.30 TAL 311.72 TAP liD.DO RCA $48,99 APO 257.$1 V2 25,249

GP -12.$2 ZAL $51,63 ZAP S?,|4 2T8 I?O,D9 ZAE RD,S2 IT[ li$,?i ZAC 90.55 EYC 298,19 LV! ?,18

01FFERENTIAL CORRECTiONS

TOE 1.DgDs TRA 4.98_J TC3-3,4294 BAU 1.0402

R02 -7139 RRA .8103 RC3 -,349? FAU ,11692

FDE 4.3431 FRAIl.3820 FC3-4.4851 DSP 12941

602 2.1137 BRA S.0533 BC3 3,4442 FSP 2900

DLA *7.64 RAL 333,85 RAO 1644.0 VEL 15.241 PTH 6.64 VHP 3,900 DPA -36,70 RAP 279.18 [CC 1.3719

L-I TINE INJ LAT INJ LONG INJ RT A$C 1MJ AZHTH IHJ TINE PO ¢ST TIN INJ 2 LAT INJ 2 LONG

3604.?? -35.$0 90,95 $94.63 188.01 |8 59 14 2004.8 -14.20 72,12

28?9,?9 "26,10 03.40 tgS,Sl $81.$7 19 42 13 18?6.D -11,44 63.17

2695.64 o21,59 71.45 265,40 117,13 20 41 0 1695.0 -8.$7 S0.33

2499.80 -18.25 54.82 205.08 114.02 2! 54 2 1453.8 *6.99 33.19

25?8.66 -$?.05 35.$6 203.94 112.91 23 14 44 $178.7 -6.23 13.39

$929.27 -IS.29 16.19 203.08 $14,02 24 28 g g28.3 -6.96 354.96

1741.66 -21.59 .37 261.40 117.13 1 28 2g 741.g -8.87 339.23

MID-COURSE EXEcuTION ACCURACT ORDIT D[TERNIHATION ACCURACY

SGT 7295.6 SGR 1352,8 SG3 1311.5 ST IS0.7 SR 45.7 55 112.6

RRT .g_65 RRF ,9404 RTF .9833 CRT ,9492 CRS -.9424 CST -.ggg?

SGB 7419.g R23 .0665 R13 .g841 LSA lg3.! MSA 14.4 SSA 1.3

8G1 7403.0 SG2 S05.7 THA g,?g ELI 156.9 EL2 13.8 ALF 16.18
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JPL TM .33-100 .EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

bAttieR OAT[ N&R El tST| FLI6NT TIN[ |IO.O0 ARRIVAL OAT[ DEC 1? lI?t

HELIOCENTRIC CONIC OlITANC[ SiS.SiS EARTH TO NAR$

RL |49,05 LAL .00 LOt. lIO.T_ VL 38,3Ei iAL "6.69 AZL IS.IT HCA _Z|,?2 INA 1S0,41 [C¢ ,20824 INC .355_ Vl 21.194

RP lit.it LAP -,02 LOP 40.44 VP E|.IS? GAP -,IT AZP 90,25 TAL 3|1.31 TAP 101,03 _¢A |42.84 APO 217.t8 V2 2S,_OI

R¢ tTl,SiT eL. _.23 GP -t|,TO ZAL tSt.3T ZAP 56,33 [T8 |?0.80 ZAE it,40 [T[ |0|,44 ZA¢ SO.It [TO 268,10 L¥| 6.03

PLAMETOCEMTRIC CONIC

¢3 25.042 VNL 4,lOG OLA -ItZI RAt. $$4.29 _AO 1644,_ V[L l|,9SS PTH 1.96 VHP 3.941 OPA -$6,28 RAP 27g.Eg £CC I.$?IE

LNCH AZMTN LNCM TIN[ L-1 TIME IMJ bAT INJ LONG ZNJ RT AIC INJ AZNTH INJ TIRE PO ¢87 TIN INJ 2 LAT lNJ 2 LONG

SO.O0 tO I ? 3003.20 -3t.04 90.16 195.20 328.06 18 59 tO 2003.2 -t4.12 ?2,06

SO.O0 tO ST 36 2874.27 -26.01 83.25 199.28 121.94 19 45 30 1874.3 -11.34 63.05

70,O0 19 59 49 _602.3? -21.48 ?1,23 EOE.0g 217.20 20 44 40 1692.4 -6.74 50,24

IO.O0 El 1? 15 2448.0I -lI.tO 54.53 203.79 114.12 21 58 4 |440.0 -6.00 32.92

90,O0 2_ 4E 41 _173.28 -16.91 34.83 204.36 113.01 23 16 55 1173.3 -8.06 13.OS

tO0.OO 0 4 0 1923.43 -18.16 15.89 2Q3.tg 114.12 O 36 6 923.4 -6.80 354.29

!10,00 1 3 It 1738.19 -01.48 .15 202.09 11?.22 I 32 9 738.2 -8,74 33g.os

DIFFERENTIAL CORRE¢TIONI NED-COURSE EXECUTION ACCURACY ONB|T DETERN|NATION ACCURACY

TOE 2.0549 TRA 5.1840 T¢3-3.4430 IAU 1,0653 Sit 7465.i SiR 1296.0 $53 1_97.4 87 154.3 8R 44,g IS ItI.E

ROE .?t4O RRA .?165 R¢3 -.3244 FAU *11294 RRT ,9178 RRF .g310 RTP ,9831 CRt ,9437 CR8 -.g376 CIT -.9997

FOE 4,2910 FRASI.EO48 F¢3-4.2435 88P 12856 SG8 7577.3 R23 .0638 R13 .9838 LSA 194.8 NSA 14.0 $5A 1.3

ODE 2. S757 ERA 5._206 8¢3 3.4583 FSP 2450 8G1 7560.2 $G2 508.0 THA 9.0g ELI 160.0 ELI 14.3 ALF 25,4?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN DATE MAR IS II?l

HELIOCENTRIC CONIC

RL 149.10 LAL -,00

RP ZO?.D? LAP "|.85

RC 5@,561 6L -15.21

PLANETO¢ENTRIC CONIC

C3 59.082 VNL 6.252

LNCN AZHTN LNCH TIME

50.00 IS 22 30

00.00 20 39 53

1'0.00 22 _1 ?

80.00 O 33 20

90.00 2 31 28

100.00 $ II IR

I10.00 3 84 30

FLIGHT Till[ t4e,O0

OI|TANCE 4OO.SOR

-T.)7 AZL 12,R! HCA |H,15 8HA

ARRIVAL DATE AU6 II ItTI

LOI, |RI.?| YL 33,511 GAL

LOP 320.60 VP |8,3T6 GAP |e.O? AZP i?.R$ TAL 528,2| TAP

tP 5,?0 ZAL 140.54 ZAP t68.71 £T8 159,59 ZAE 165,25 ETE

EARTH TO NAIl

|Di,41 EC¢ ,3|020 IHC |,8||3 V! |1,815

|0?.06 RCA |43.80 APO 273.13 V2 28.481

133.40 ZAC |07.17 ETC 275.08 LV! -19,49

DLA -27,53 RAL 332.85 RAD 1650,3 VEL 12.10S PTH ?,47 VHP 8,80? DPA -15.15 RAP 30R,73 E¢C 1.8432

L-1TINE INJ LAT INJ LONG IHJ RT A$C INJ AZMTH lHJ TIN[ PO CST TIM INJ 2 LAT INJ D LONG

2?30.52 -|8.70 ?6.66 199.52 134,5g 20 8 0 1730.5 -.55 60.39

2584,66 -12,09 64.21 205,41 128,74 21 21 58 1524.? 5,95 48.17

2226,91 -5.08 4S.26 210,60 125,82 22 58 t4 1227,0 R.8t 29.?0

1828,35 1.84 19.06 214,89 lSg,ll ! 3 46 825.4 13.83 358,|4

1428.32 6.04 3SR,$6 217.20 11T,68 3 0 16 428.3 18.90 330,41

1299.82 1,84 340.45 214.89 llg,ll 3 3? 52 299.8 13,83 319,51

1273,?? -5,06 534,18 210,60 123,82 5 45 44 2?3,8 8.81 314,62

DIFFERENT IM. CORRECTI_N8

TOE -.9961 TRA-I.9t4T TC8 ".0986 |AU .OgTe

ROE -.4925 IRA ".112| RC5 ,15T6 FAU *04522

FDE ,8319 FRA 2.5535 FCS-I.OOI8 B8P 3909

BDE 1,1139 BRA 1.9879 DC8 .1861 FIP 383"

MID-COURSE EXECUTION ACCURACY _|IT DETERMINATION ACCURACY

$GT 2251.1 8GR 506,9 885 260,9 ST 55.0 8R 22,1 88 4|,R

RRT ,553! RRF -,$871 RYF -,6?63 CRY ,8?25 CRS ,?All CaT ,ITSR

IGB 2267,T R25 -,1010 RI3 -,0790 LIA 71,3 MIA |4,1 88A 1,1

$G| |249,2 682 416,I THA 7,41 ELI 58,6 EL2 |0.4 ALF 80.43

LkUNCH OkTE lIAR 23 t9?! FLIGHT TIN[ 140,00 ARRIVAL DATE AUG 16 Ig?t

HELIOCENTRIc CONIC

RL 149,10 LAL -,O0

tip 207.16 LAP "1.85

RC 56.568 GL "18,62

PLANETOCENTRIC CONIC

C3 37.605 VHL 6,132

LNCH AZMTH LNCH TIME

50.00 19 2? 6

60,00 20 45 53

?0.00 22 29 38

80.00 0 48 8

gO,O0 3 8 40

lO0.O0 3 31 0

110.00 3 33 0

OIFFERENT|AL CCRRECTION8

?DE -.0910 TRA'I.931D TC3 ".0817 BAU .094R

ROE ",4802 RRA ",1341RC3 .|896 FAU .04662

FOE .8899 FRA 2.6558 FC3"|.0?53 DIP 3850

DOE t.1012 BRA 1.9365 BC3 ,1882 FSP 4|0

DISTANCE 403,725 EAR_q TO MARl

LOt. 181.TI VL 33,719 GAL -7.22 AZL 92.88 HCA 140,12 INk 201.51 ECC ,30245 l_C 2.8026 Vl 29,815

LOP 321,86 VP 25,25? GAP |?,60 AZP 87.Tg TAL 328.25 TAP 106,31 RCA 145,gl A_O 268,?1 V2 21,438

GP 6,01ZAL t40.40 ZAP |62.?S ETI 159,76 ZAE 165.12 EYE 130.21ZAC 107,44 ETC 275,17 LV! -19,60

DLA -28.12 RAL 353,22 RAD 6649.6 VEL 12,545 PTH ?,42 VHP 8,558 DPA "14.7? RAP 307.00 ECC 1.1189

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH ]NJ TIME PC) CIT TIH |NJ 2 LAT INJ 2 LONG

2?07.45 -17,59 ?5.56 199.30 134.95 20 12 14 1707,5 .61 59,43

2497.90 -10,94 62.87 205,46 129.03 21 2? 31 14g7.9 5.12 44.86

2192,77 -3,79 43.47 210.79 123.97 23 6 11 !192.8 10.12 28.07

I771.44 3.66 16,11 215,41 119.65 I I? 39 ??1.4 15.46 354.97

1318.17 t,48 348.91 218.55 116,77 3 30 39 318.2 19,66 323,54

1245.91 3.86 337,48 215.41 119,85 3 51 46 245.9 15.46 316.33

1239.59 -3.79 332.39 210,79 123.97 3 53 40 239,6 10.12 312.76

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2248.6 3GR 514.6 853 2?7.4 ST 55.6 IR 22.5 38 43,3

RRT .5923 RRF -,6283 RTF -,8833 CRT .8818 CR8 ,758t CST ,9755

$86 2306.? R23 ",lOTg RI3 -.6688 LSA 72,6 NSA 14,0 SSA 1.1

IGI 2269.9 IG2 410,7 THA T,96 £L1 59.1 EL8 10.0 ALF 20,29

LAUNCH DATE MAR 23 1971 FLIGHT Tied[ 150.00 ARRIVAL DATE AUG 20 1971

HELIOCENTRIC CONIC

RL 149.10 LAL -,00

RP 207,09 LAP -1,85

RC 56.856 GL -18,62

PLAN£TOC[NTRI¢ CONIC

C3 56.248 VHL 6.020

LNCH AZNTN LNCH 71ME

50.00 IS 31 59

• 60.00 80 52 17

70.00 22 38 57

O0.OO 1 6 25

84.66 2 51 5R

IO0,O0 5 49 17

llD.OD 3 48 19

DIFFERENTIAL COqRECTIONI

?DE -.9988 YRA-I.9144 TC3 ",0880 8AU .096?

ROE -.4R98 RRA ",IS?R RC3 .1816 FAU ,0481|

FOE .90t9 FRA 2,7680 FC3-1,1491 88P 5993

DOE 1.1041 IRA !,9209 RC3 .I698 FIP 459

DISTANCE 407,010 EARTH TO MARl

LOt. 181.71 VL 33,628 6AL -?,O? AZL g2.96 HCA 141,5| 8HA 204.32 [CC .29511 INC E.9S80 VI 29,805

LOP 323.13 VP 25.143 GAP 17.15 AZP 87,69 TAL 328,26 TAP IOI.RR RCA 144.02 APO 284.81 V2 21,448

r_ 1.34 ZAL 140.23 ZAP 161.?6 ITS 159.88 ZAE 165.90 EYE |Ee,95 ZAC 107,Y4 ETC 2?5.8l LVI -88,52

OLA -2R.14 RAL 333.60 RAD 6648.3 VEL 12,496 PTH

L-I TIHE 'INJ LAT

28R4.04 -16.41

2470.42 -8.Y6 "

8151.?1 "2,41

I?OT,IR 5,88

1367,83 12,50

1181.63 5.IE

1203,53 -2.4|

Y.58 VHP 0.317 DPA "14.37 RAP 307,25 ECC 1*5965

INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CRY TIN INJ 2 LAT IHJ 2 LONG

74.50 . 199.54 135.30 20 18 43 1684.0 1.79 5R.45

61,51 • 205.59 189.30 81 33 2? 1470.4 G,32 43.55

41.58 211.09 124.08 23 14 53 1158,Y ll,AS 81.91

12,58 216.1? 119,34 ! 34 52 707,8 17.33 351.11

551,08 819.73 II8,Og 3 14 44 367,8 R8.19 58|,13

333,93 216,17 119,34 4 8 58 151,5 1?,53 518,45

330.50 211.08 124,08 4 2 83 203.5 11.45 310.53

MID-COURSE EXECUTION ACCURACY ACCURACY

8GT 8287.4 5GR 528,3 $63 294.5 8T 56.9 5R 28.S 88

RST .1305 RRF ",8896 RTF -._v58 CRT ,8934 CR8 .771_ CIV

555 234?.2 R23 ",|lg5 RI3 -,8898 LSA 74.8 NSA 13.8 88A

861 23tE,1 382 404.1THA 8,52 [b| 80.4 EL2 f.I ALF

LAUNCH DATE 14AR 23 1971

ORBIT DETERMINATION

HELIOCENTRIC CONIC

RL 141,10 LAL -.00

RP 207.01 LAP "1,84

RC 87.225 GL -IT.SS

PLANETO¢EHYRIC CONIC

C3 34,999 VHL 5.911

LHCH AZNTH LNCM TIME

50.00 19 37 9

RO.00 20 59 9

?0.00 22 49 14

IO,OO I 38 3

61.66 2 29 _5

'100.00 4 14 55

110.00 3 52 36

FLIGHT TIME ISE.O0 ARR|4AL DATE AUG

44,8

.I)745

1.1

19.98

82 1971

DI8TANCE 410,381 EARTH TO MAR8

LOL IRI,?I VL 53,538 GAL -5,23 AZL g3,04 HCA 142,R4 8HA EO2,AY [CC ,28015 INC 3,0379 V! 85,085

LOP 384,39 VP 29,035 GAP |6,?0 AZP 87.5R TAL 328.53 TAP 110,9? RCA 14A,13 APO 860,81 V2 2t,AST

GP 1,70 ZAL 140,04 ZAP |80.75 IT8 155,54 ZAE 186,10 ETE 123,?1 2AC 108,01 ETC E75,34 LVl -20,?S

OLA -29,39 RAL 534,00 RAD 8648,1 VEL 12.446 PTH ?.35 VHP 8,0R3 OPA "13.95

L-I TIHE INJ LAT INJ LONG INJ RT A$¢ INJ AZHTH INJ TIN[ PO CIT TIN

2t60,20 -|5,30 73.42 1gg.46 135,62 20 2! 30 1610.2

2442.051 -R.S4 10,12 205.60 129,54 2| 35 51 |44Eol

2118.21 -.95 36,58 211,50 124.14 85 24 32 11!8.3

1620,26 $,66 ?,71 217,38 118.88 1 56 4 620,3

1436,57 13,04 356,41 219.70 118.57 2 53 21 436.6

I054,T5 8,69 32g.08 817,38 118,68 4 33 lO 54.8

1165.08 -.gs 328.45 211.S0 124.14 4 18 I 165,|

RAP 307.4T [CC 1.5759

INJ 2 LAT INJ 2 LONG

2.69 5?,45

?.56 42.18

|2,84 19.81

19,72 545.?7

22.87 353.45

19.72 307.13

12.84 508.?2

(:_BIT DETERMINATION ACCURACY

6T $8.0 8R 22.5 13 46,4

CRT ,9048 CR3 ,?844 CST .9732

LIA 76,4 NIA 13.8 13A !.1

ELI 61.S EL2 g.O ALF 19.78

HID-COURSE EXECUTION ACCURACY

3GT 2318.5 $G_ 541.2 383 313.4

RRT .6678 RRF -.7098 RTF -.8888

8GB 2380.9 R23 -,1320 R13 -.8g27

8G1 2347,4 $82 397.g THA 9,13

DIFFERENTIAL CC]RRECT]CN8

TOE-I.004S TRA-|,tgIS TC3 -.O??l 8AU .ogl4

RD2 -.4599 RRA *.1822 R¢3 ,lgS4 FAU .049?|

FDE .9515 FRA 2,8717 FC3-1,2291 8SP 4015

608 |,1048 IRA 1.g002 BC3 .2103 FIP 411
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUtlCM DATE MAR 23 |S?|

MELIO¢EMTRIC CCNIC

RL 149.10 LAL -,00

RP 206.04 LAP -t,$4

Re 57.875 GL -18.12

PLANETOCENTRIC CONIC

CS 33,848 VNL 5,818

LNCH AZNTH LNCM TIME

SO,DO 19 42 40

80,00 21 Q 33

70*00 23 D 44

?9,33 2 13 10

?9,33 2 13 10

?9,33 2 13 10

110,00 4 4 6

FLIGHT Tll4_ 1S4.00 ARRIVAL DATE AUG 24 1971

OiITANC[ 413,R08 [ARTM TO MARS

LOL 181,71VL 33,4S4 GAL -6,79 AZL 93,I8 HCA t43,91 8MA |00,?6 EC¢ ,281§5 INC 3,1220 Vl 2e,885

LOP 325,68 VP 24,932 GAP 16,28 AZP 8?,48 TAL 328,38 TAP 112,29 HCA 144,23 APO 287,28 V2 25,488

GP ?.08 ZAL 139.82 ZAP 159.70 ET8 159.98 ZA( 166.21 [TE 120.55 ZAC t08.42 [TC 275.42 LV! -21,22

DLA -)0,0? RAL 334,4t RAO 8648,5 VEL 12,400 PTH 7,31 VHP ?,RS? DPA o13,50 RAP 307,68 £CC 1,5570

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO ¢8T TIN INJ 2 LAT INJ 2 LONG

2635,87 -14,12 ?2,33 199,65 13S,g2 20 28 38 1635,9 4,21 58,43

2412,69 -?,26 58,69 206,10 129,75 21 46 46 1412,? 8,83 40,74

20?8,?6 .64 37,4! 212,05 124,15 23 35 21 1076,8 14,32 1?,51

1485,38 13,58 ,32 219,74 117,09 2 37 55 485,4 23,57 337,33

1485,38 13,58 ,32 21g,?4 t17,09 2 3? SS 485,4 23,57 33?,33

1485.38 13.58 ,32 219.74 117.08 2 3? 55 485.4 23.5? 337.33

1123,80 ,64 325,33 212,05 124,15 4 22 50 123,6 14,32 308,42

DIFFERENTIAL CORRECTIONS

T0[-1.0088 TRA-1.8663 TC3 -°0?23 BAU .1005

ROE -,4516 RRA -,2083 RC3 ,2099 FAU ,05138

FOE ,9968 FRA 2,9865 FC3-1,3143 BSP 4164

DOE 1,1053 ERA 1,8779 8C3 ,2220 FSP 502

MID-COURSE EXECUTION AccuRACY

$GT 2346,2 8GR 560,1 SG3 333.0

RRT .7038 RRF -.?486 RTF -.8818

8GB 2412.1 R23 -.1445 R13 -.8864

SG1 2380,0 8G2 392,2 THA 9,81

LAUNCH DATE MAR 23 1971 FLIGHT TZME 156,00

NELIO£ENTRIC CONIC

RL 149,10 LAL -,DO

RP 806,67 LAP -1,83

RC 58,203 GL -18,92

PLANETOCENTR|C CONIC

CS 32,800 VHL 5,727

LNCH AZMTH LNCM TIME

SO,OO 18 48 34

80.00 21 14 34

?O.O0 23 13 45

??,30 1 59 53

77,30 1 59 53

77,30 1 59 53

DISTANCE 417,2g5

LOL 181,71 VL 33,3?5 GAL "6,66 AZL 93,21 HCA 145,17 8HA 199,16 ECC ,27530 INC 3.2118

LOP 326,93 VP 24,833 GAP 15,83 AZP 87,36 TAL 328,43 TAP 113,60 RCA 144,33 APO 253,99

GP ?.SO ZAL 138,57 ZAP 158,62 ET3 t59,94 ZA( 158,22 [TE 117,53 ZAC 108,8t ETC 2?5,50

DLA -30,79 RAL 334,84 RAO 8648,1 VEL 12,358 PTH 7,20 VHP 7,639 DPA "13,03 RAP 307,81

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2011,02 -12,90 71.22 199,91 135.21 20 32 5 1611,0 5,45

2382.18 -5.93 57.21 206.5t 129.94 21 84 18 1382.2 10,15

2031,31 2.38 35,04 212,?6 124,08 23 47 40 t031,3 15,91

1525,11 14,13 3,58 219,83 117,64 2 25 18 525,1 24,29

1525,11 14,13 3,58 21g,83 117,64 2 25 18 525,1 24,29

1525,11 t4,13 3,58 219,83 117,64 2 25 18 525,1 24,29

ORBIT DETERPINATION ACCURACY

8T 59,0 5R 22.5 88 48.1

CR? .g163 CR8 .7987 CSY .g221

LSA 78.2 PSA 13.7 88A 1.1

EL1 62,6 EL? 8.5 ALF 19,65

ARRIVAL DATE AUG 26 1971

EART_ TO MARS

Vt 29,805

V2 28,473

LVI -21.?t

Ecc 1,8398

INJ 2 LONG

55.39

38.24

14.85

349.58

340.$8

340,58

110.00 4 17 11 1078.13 2.38

DIFFERENT IAL C01RECTION8

T0[-1.0134 TRA-I,839? TC3 -,0070 8AU ,1031

POE -,4447 RRA -,2362 RE3 .2285 FAU ,05311

FDE 1.0457 FRA 3.1063 FC3-1.4018 BSP 423?

$DE 1,1067 BRA 1,8548 BE3 ,2352 FSP 538

LAUNCH DATE MAR 23 1971

323.96 212.78 124.08 4 35

HID'COURSE EXECUTION ACCURACY

3GT 2371.4 _G_ 583.3 663 353.7

RRT .7377 RRF -,7832 RTF -,8949

8GB 2442,1 R23 ",1583 R13 -.9000

SGI 2411.2 802 387,3 THA 10.86

FLIGHT TIME 158.00

78,1 15.gl 303.86

ORBIT DETERMINATION ACCURACY

ST 60.0 8R 22.8 88 49.8

CRT .9229 CR8 .8137 CST .8711

LSA 80.0 NSA 13,8 88A 1,1

ELI 63,8 EL2 8,0 ALF 19.80

ARRIVAL DATE AUG 28 1971

HELIOCENTRIC CONIC

RL 149.10 LAL -.DO

RP 206.82 LAP -1,03

RC 58.807 GL -19.77

PLANETOCENTR|C CONIC

C3 31.848 VHL 5.643

LNCH AZNTH LNCH TIME

50,00 19 54 53

60.00 21 23 18

70.00 23 29 !

75.42 I 48 23

79.42 I 48 23

75.4E 1 48 23

110.00 4 32 23

DISTANCE 420.835 EARTH TO MARS

LOL 181.21 VL 33.300 GAL -8.33 AZL 93.31 HCA 148.44 8HA 197.68 ECC .26938 INC 3.3074 Vl 29°885

LOP 328.20 VP 24.739 GAP 15.41 AZP 87.24 TAL 328.49 TAP 114.93 RCA 144,43 AFO 250.93 V2 26.4?9

GP 7,96 ZAL 139,28 ZAP 157.50 ET8 159.87 ZAE 166.14 ETE t14,72 ZAC 109,25 ETC 275.5? LVl -22.22

DLA -31,54 RAL 335,30 RAD 6647,7 VEL 12,31_ FTH ?,23 VHP 7,427 OFA -12,5_ _AP 307.93 ECC 1,5241

L-| TIME INJ LAT ]NJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST T_H INJ 2 LAT INJ 2 LONG

2888,58 ' -11,83 70,10 200.28 136,47 20 37 58 1385,_ 6,?3 54.31

2350.28 -4.54 55.67 207003 130.09 22 2 28 1350,3 11.52 37.66

1980.22 4,32 32.38 213.89 123,91 24 2 I 980.2 17.66 12.02

1559.58 14.88 6.48 220.00 118.23 2 14 23 559.6 25.93 343.47

1559.58 14.68 8,48 220.00 I10.23 2 14 23 559.6 25.03 343.4?

155g.58 14.68 8.48 220.00 118.23 2 14 23 359.6 25.03 343,47

1027.04 4.32 321.28 213,59 123.91 4 49 30 27.0 17.66 300.94

DIFFERENTIAL CORRECTIONS

T0[-1.01S4 TRA*l.0095 TC3 -.0598 8AU .I083

ROE -.4391 RRA -.2656 RC3 ,2424 FAU .05488

FDE 1.0983 FRA 3.2285 FC3-1.4948 |SP 4288

808 1.1078 8RA 1,8209 8C_ ,2497 FSP 574

LAUNCH DATE MAR 83 tgTt

MID-COURSE [XSCUTION AccuRACY ORBIT 08TERMIMATION ACCURACY

SGT 2390.8 SGR 611.3 SG3 375,4 ST GO,g 3R 22.6 $S 51.5

RRT .T_8O RRF ".8188 RTF -,_aTT CRT .9392 CRS ,8290 C$T .DSi9

SGB 2487.7 R23 -.1726 R13 °.903? LSA 81,8 MSA |3,6 SSA 1.0

SGI 2437.8 SG2 385.4 THA 11.41 ELI 64.6 EL2 7.4 ALF 19,$4

FLIGHT TiP£ 180.00 ARRIVAL DATE AUG 30 1971

HELIOCENTRIC CONIC

RL IA9.10 LAL -.00

RP 208.77 LAP -1.88

RC S8,485 GL "20.68

PLAN2T¢)¢ENTRIC CONIC

C3 30.985 VML 8.38T

LNCN AZMTfl LNCM TIME L'[ TIME INJ LAT

50,00 20 t 41 2588.43 -10,38

80.00 21 32 S2 2318,?9 -3,06

To.go 23 47 2T 1920.42 6,58

73,83 I 38 13 1590,45 15.25

73.$3 1 38 13 tS90.48 15,25

23,83 I 38 13 1590,45 15,25

RIO,GO 4 SO 49 6235,28 8.58

DIFFERENTIAL CORRECTION8

TDE-l.0211 TRA-I.?785 TC3 -.0837 OAU ,1t02

RDE -,435_ RRA -,29?3 RE3 ,2500 FAU ,05694

FOE 1,1520 FRA 3,3568 FC3-1,590? 88P 4344

DOE 1.1100 8RA 1.8032 8C3 .2661 FSP 613

DISTANCE 424.42? .EARTH TO MARS

LO(. 181.71 VL 33.230 IAL "8.4! AZL 93.41 HCA t4?.TO SPA 188.30 ECC .28378 ]NC 3.4098 Vi 29.505

LOP 329,48 VP 24,850 GAP 14.99 AZP 87,12 TAL 328,53 TAP 118.28 RCA t44.32 APO 248.08 V2 28,435

GP 8,45 ZAL 135,87 ZAP 186,34 ET3 159.76 ZAE 185,98 IT( 112,17 ZA¢ 108,72 ETC 275,64 LV! -22,75

DLA -32.34 RAL 338,78 RAD $64?,4 V[L 12.285 PTH ?.22 VHP ?,224 OPA "12,00 RAP 308,01 [CC t.5100

INJ LONG INJ RT A3C INJ AZMTH INJ TIME

8S.R? 200.74 136.70 20 44 21

$4,07 207,68 130.20 22 11 28

28.21 214.gi 123.59 24 18 28

9.13 220.23 118,88 2 4 44

8,13 220,25 116,86 2 4 44

8,15 220.25 116.86 2 4 44

296.04 214.91 123.39 6 33 5

HID-COURSE EXECUTION ACCURACY

8ST 2408,8 SGR 843,0 863 396,3

RRT ,7969 RRF -,8493 RTF -,9003

SGB 2493,S R23 ",1877 R13 -,g071

861 2404.3 SG2 380.8 THA 12.35

PO CST TEN INJ 2 LAT INJ 2 LONG

1558.5 8.03 53.20

1318.8 12.94 35.98

820.4 18.84 8.32

590.5 25,80 348,13

390,S 25,80 34_.13

590.S 23.80 346,13

5235,3 19,64 2?5,34

ORBIT DETERPINATION ACCURACY

8T 61.8 SR 23.1 88 53.3

CRT ,9503 CR8 ,8450 CST .8688

LSA 83,? NSA 13.8 8SA 1,0

ELI 65.6 EL_ 6.8 ALF 19,74

1g4



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L&UMCM DATt MkR l_'tl?t

MELIAXEMTRIC CQMIC

6L 149.10 LAL -,00

RP 206,T4 LAP -1.81

RC 60.E33 GL "21,60

PLAHETOCENTRIC CONIC

C3 SO.221 _HL S,49T

LN?M AZNTN LNCH TIME

30.00 EO 9 4

60.00 21 43 28

?0.00 0 15 38

?1.69 I 29 1

71.66 I 19 1

?1,89 I 29 1

FLI&HT T1149 tSt,O0 ARRIYAL DATE 6EP t 19?1

OISTANCE 411.065 EARTH TO MAR8

LGA. 161.?1VL $S.tSS GAL -|,)RAZL $3.51 HCA 948.1? 8MA tSl,O2 ECC ,2S647 INC $,$196 vl t6.885

LOP 330°?3 YP 14.564 SAP |4.59 AZP 66.96 TAL 316.61 TAP 11?.59 RCA 144.81 APO 145.43 V2 26.486

6P S.DD ZAL 138.61ZAP |S),|4 [T8 159,81 ZA[ 185,72 [TE 109,93 ZAC t10,24 EYC E75,?0 L_'; -23,33

OLA -33.t? RAL 336.29 RAO 614T.t ¥EL IE.954 PTH ?,90 VHP 7.09T OPA -11.45 RAP 308.05 ECC 1,4974

L-I TIME 1NJ LAT INJ LONG INJ RT AIC |NJ AZMTH INJ TIN( PO CST T|.N INJ 2 LAT INJ 2 LONG

9532,52 -6.02 67.81 201.31 136.92 20 51 16 1532.5 9.3? 52.05

2281.25 01.50 52.3? 100.49 130.28 22 21 29 1281.2 14.44 34.1?

1844.21 6.43 15.t5 916.61 129.96 0 46 23 844.1 22,05 3.92

1616.96 15.68 11.67 220.56 119.55 1 $6 0 619.0 16.56 346.i9

1618.96 15.82 1t.67 210.58 t19.55 1 56 0 619.0 26.59 )48.65

1618.96 15.81 11.67 920.56 t19.55 t S6 O 619.0 96.59 344.65

1t0.00 6 15 5 6179,07 9.43

O1PrERENTIAL CQRRECTION8

TDE-I.01?Q TRA-1,?365 TC5 -,0361 |AU ,!145

ROE -.4326 RRA -,3307 Re3 .2810 FAU .05911

FDE 1.2089 FRA 3.4643 FC3-1.6932 BSP 4269

DOE 1.1056 DRA 1.?677 6C3 .2835 FSP 651

LAUNCH DATE MAR 23 1971

N(LIO?ENYRIC CONIC

191.98 216.61 192.98 6 58 4

MID-COURSE EXECUTION ACCURACY

6GT 2408.? 8GR 664.4 883 422.1

RRT .6228 RRF -.8762 RTF -.2043

5G8 9504.1 R23 -.1991 RI3 -.9122

861 2475.3 SG2 3?8,4 THA 13.48

5179.1 22.05 t?0.74

ORBIT DETERMINATION ACCURACY

ST 62.E 86 23.4 $8 5310

CRT .9604 CR8 .8807 CST .9677

LSA 85.2 NSA 13.S 666 1.0

EL1 66.1 EL2 6.1 ALF 20.04

FLI6HT TIN_ 164.00 ARRIVAL DATE SEP 3 16?1

DISTANCE 431.74§ EARTH TO MAN6

RL 149.10 LAL -,09

RP 206,71 LAP -1.80

RC 61.050 _ -22,59

PLANETOCENTRIC C_ZC

C3 29,546 VHL 5,436

LNCH AZMTH LNCH TZME

50.00 20 1? 5

60.00 21 35 1?

?O.O0 1 O 12

?0.18 I 20 40

• 1'0.18 I 20 40

";'0,18 I 20 40

110.00 3 59 39

LCA. 161,71 YL 33,090 GAL -6,18 AZL 03.64 HCA 150,24 6MA 103.83 ECC ,25345 INC 3,6378 Vt 29.885

LOP 332.00 VP 14.48l GAP 14.16 AZP 86.84 TAL 328.68 TAP 118.91 RCA 144.?0 APO 242.95 V2 26.492

6P g.60 ZAL 138,21 ZAP 153,90 ET8 15g.43 ZA[ |65°38 [TE 108.02 ZAC 110.82 ETC 275.76 LVI -23.93

DLA -34.06 RAL 536.63 RAD 6646.8 VEL 1t.226 PTH 7.18 VHP 6.838 DPA -10.62 RAP 308.05 ECC 1.4863

L-I TIN[ |NJ LAT INJ LONG INJ RT ASC ;NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2504.73 -7.63 66.62 202,02 137.11 20 58 49 1504.7 10,?5 50.85

2245.2? .17 30,35 209,48 |30.30 22 32 40 1243.3 16,02 32o21

1707.97 14.38 17.70 219.?6 121.32 1 28 40 ?08.0 25.97 355.2?

1645.58 16.40 14.08 221.01 120.28 1 48 5 645.6 27.40 331.06

1643.56 16.40 14.08 221.01 120.28 I 48 5 645.6 27.40 351.06

1645.58 IS.40 14.08 221.01 110.28 I 48 5 645.6 27.40 331.06

6042.82 14.38 284.52 219.76 121.32 7 40 21 5042.8 25.97 262.10

OIFFERENTIAL CCNR(CTION8

TOE-1.0310 TRA-I,?090 TC3 -,0407 OAU .1201

ROE -.4331 RRA -,3679 RC3 .3016 FAU .061t7

FDE 1,2748 FRA 3,6204 FC3-1.7914 BSP 4430

BDE 1.1182 ORA !.7481 BC3 .3043 FSP 68|

NID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SOT 2431.2 SGR 751.4 683 447.4 6T 63.4 6R 23,9 6S 3?.0

RRT .6432 RRF -,8998 RTF -.9046 CRT .9706 CRS .8772 CST .9662

668 2538,8 623 -.2191 613 -.6/40 LSA 87.4 _A 13.6 666 .9

801 2510.1 SG2 380,9 THA 14.58 ELI 67.5 EL2 5.4 ALF 20.23

LAUNCH DATE MAR 23 1971 FLIGHT TIN_ 166.00 ARRIVAL DATE 6(P 6 1971

HELIOCENTRIC CONIC

RL 149.|0 LAL ".00

RP 206.69 LAP -1.60

RC 61.933 6b -23.84

PLANETOCENTRIC CONIC

C3 28.911 VHL 5.382

LNCH AZMTH LNCH TIME

50.0O EO 25 52

60.00 22 8 41

68,48 I 11 $8

68.48 I 12 56

68.48 | I2 56

48.48 t 12 56

48,48 1 IE 56

DISTANCE 435.464

LOL 181.?t VL 33.036 GAL "6,O? AZL 93,77 HCA 151.51 |MA

LOP 333.27 VP t4.404 GAP 13.80 AZP 86.66 TAL 328.?4 TAP

_dI 10,15 ZAL 137.78 ZAP 182.60 ET$ 159.20 ZA[ 164.95 ET[

EARTH 10 NAR6

192,?1ECC ,248?0 INC 3,?666 Vl 22.885

110,15 RCA 144.78 APO 240.64 V2 26.465

106.45 ZAC 111o45 [TC 273.8! LV! -24,56

OLA -34.99 RAL 33?.41RAD 6645.8 VEL 12.203 PTH ?.16 VHP 6.657 OPA "10.16 RAP 30l.OO ECC 1.4766

L-I TINE INJ LAT INJ LONG INJ RT Ale INJ AZNTfl INJ TIME leo CIT TIM INJ 2 LAT INJ I LON9

24?5,83 -i.t6 6S.40 901.87 13?.27 21 ?* ? 1478.8 12.17 41.59

2102.01 1.99 48.53 110.69 130.28 12 43 13 1202.0 1?.?2 30.03

|8?0.96 16.66 |6.43 221.54 191.0? 1 40 50 671.9 28.24 353.42

18?0.66 16.98 16.45 221.54 191.07 I 40 50 671.0 28.24 333.42

18?0,66 16,R8 16.43 22|,54 |_1.07 I 40 50 671.0 28.24 333,42

I670.98 18.98 16.43 211.54 131.07 I 40 50 671.0 28.24 353.42

II?O.gl 18.98 11.45 221.54 121.07 I 40 50 871.9 28.24 3|3.42

DIFFERENTIAL C_IRECTION3

TDE-I,0380 TRA'I.6?13 TC3 ",0338 |AU .1164

ROE ".4334 RRI -.4075 6¢3 .3245 rkU .06343

FOE 1,3443 rtA 3o?564 rC3"1.8660 I|P 44?3

JOE 1,1236 IRA 1,?203 it3 ,3268 rSP 736

LAUNCN DATE MAR 13 1671

_ELI_CEMTR|C CON|¢

RL 146.10 LAL ".00

RP 206.68 LAP -1.76

RC 62.6?9 6L "24.75

PLANETOC[NTRIC CONIC

C3 26.449 VHL 3.336

LNCH AZNTH LNCM TIME

50.00 20 35 32

60.00 22 24 9

66.?7 1 S 56

66.?? 1 S 56

66,7Y 1 3 56

66.7? 1 S 56

66.?? 1 5 56

OIFFERENTIAL C¢RRECTION6

70E-1o0460 TNA-1.6308 TC5 -.0306860 .1335

ROE -,4406 RRA -,4503 RC3 .3493 FAU ,06576 '

FOE 1,4204 F'RA 3.8943 FC3-1.9998 DiP 4516

DOE 1.1350 ORA 1,6919 DC3 .3506 FSP 786

MIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$67 t437.3 $GR 765.? 363 4?3.6 37 64.1 8R 24._ 68 58.9

RRT ,nil RRF ",8198 RTF ",_62 CRT ,9783 C88 ,88_1 CST ,9848

$_1 tSRO,R 623 -,)349 R!3 -,t179 L3A 86,4 M3A 93.? 88A ,8

8GI _$3|,8 302 384,5 THA lID30 ELI 68,S EL) 4,6 AL_ 20,61

?LIGHT TIHE 163,00 ARRIYAL DATE 8[P ? IR?t

OI&TANC[ 439.921 EARTH TO MAR8

LOL lll o?l VL 31,613 6AL "5,9? AZL 93.60 HCA 152.?? SMA 1|1,61 [¢C .24492 INC 3.9043 Vl 26.885

LOP 334.54 VP 14.326 GAP 13.42 AZP 86.53 TAL 328.81 TAP 191.51 RCA 144.86 APO 238.46 V2 28.494

GP 10.g? ZAL 137.30 ZAP 151.36 ET3 158.94 ZAE 164.45 ETE 105.2l ZAC |12.16 [TC 2?5.86 LVI -25.28

OLA -35.68 RAL 338.05 RAO 6645.4 VEL 12.163 PTH ?.14 VHP 6.484 DPA -9.43 RAP 307.90 ECC 1.4885

L-I T|N[ INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2445.36 -A.66 $A.12 203.g0 137.40 21 16 18 1445.7 13.68 48.26

2156.31 4.00 46.35 212.19 150.14 13 0 S !156,3 16.57 2?.59

1695.37 !?.56 18.74 222.19 121.92 1 34 11 6g5.4 26.11 355.?5

1693.37 17.56 18.74 229.19 121.92 ! 34 11 695.4 29.1! 355.?5

1695.3? 1?,56 18.74 222.19 121.g2 I 34 11 695.4 29.!1 355.75

1695.37 17.56 18.74 222.19 121.92 1 34 11 695.4 29.!1 353.75

1695,37 1?,56 18,74 222.19 111.92 I 34 tl 6g5.4 29.11 355.?5

RIO-COURSE EXECUTION ACCURACY ON61T DETERM[HATI_ ACCURACY

$GT 2438.3 5CR 848.6 $83 500.? ST 64.9 $R 23.3 $S 60.9

RRT ,8?61 RRF "*g366 RTF -.g078 CRT .9867 C_S .g08s CST .g635

$GB 2581,8 623 -.2496 613 -,9206 LSA 91.3 N$A 13.8 S$4 .g

861 2552.0 362 390.9 THA 17,38 ELI 6g.5 EL_ 3.8 ALF 21.12

195



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUM¢H DATE NAR t3 ISTI FL|GMT TIK[ 170.DD ARRIVAL DATE lIP

HELIQ¢ENTRI¢ CONIC DISTANCE 443,012 EARTH TO MARl

RL [46.t0 LAL -,OO LC_ [6t,T[ VL 38,030 GAL "5.6R AZL R4.O6 HCA $S4,04 IHA [00,?[ ECC ,83R97 ]HE 4.0553 VS

NP _09,67 LAP -1,77 LOP 335,8[ YP 84,256 GAP |_,04 AZP 8R,SS TAL S_8_87 TAP [22.92 mCA [44,94

RC 13.el8 GL -21,93 GP 11.76 ZAL [31,T7 ZAP [49,85 ET$ [58.63 ZkE 163,88 ETE [04,18 ZAC 118.94

PLANETOCEHTRI¢ CONIC

C3 26.070 VHb S,|ll OLA "37,08 RAL 338,T4 RAD 6846.Z V[L [8,[ei PTH ?.|3 VHP 6._[9 SPA "0.67

LNCH AZNTH LNCH TIN] L-I T]NE INJ LAT INJ LONG 1NJ RT ASC |NJ AZNTH INJ TIH[ PO CIT TIM

30.00 80 46 tl _413.91 -3,09 R8,?g lOS.IS [31.50 81 86 18 |411,9

60.00 22 42 $1 Z104.08 S.Z8 41.88 8[A.OS 189.e9 83 17 15 [104.1

IS,04 0 59 25 t?19.25 18.14 81.05 882.96 [82.84 [ Zl 5 ?[g.3

85.04 0 59 Z5 I716.85 18.14 81.05 8E2.96 I28,OA t 88 S ?t9.S

6S,04 0 99 R5 $?[O.2S 18,[4 2[,DS 882,96 [82.84 [ 80 5 719.S

_S.04 0 59 25 17[I.25 $6.[4 81.05 882.RR [22.84 [ 20 S ?]9.S

85.04 0 59 25 t719.21 18.[4 2],OS 222.98 [88.84 I 28 S 7]9.3

6 1971

2t.l|!

APO 230.47 V2 21,416

[TC 875.6] LV! -26.04

RAP SOT,?P ECC 1.4620

INJ 8 LAT INJ 8 LONG

[5.|[ 46,03

8].63 24.72

30.00 358.[0

SO.DO 336.10

)O.OO 3S8.10

3_.00 358,10

SO.O0 858.10

DilrlrERENTIAL CCRRECTION8

TDE-I.0428 TRA-1.STS[ TC3 ".OOg6 8AU .1419

ROE ".4471 RRA -.4958 RE3 .3?80 FAU ,06649

FDE 1.4957 FRA 4.0249 FC3-2.1125 BRP 4400

80[ 1.1346 8MA 1.6513 B¢3 .S78! FR@ 826

LAUNCH OAT[ MAR 23 19?1

HELIOCENTRIC CCNIC

HID-COURSE EXECUTICN ACCURACY CRBIT DETERMINATION ACCURACY

SGT 84[S.S $GR 919.8 SG3 588.0 8T 64,0 8R 26.2 88 82.8

RRT .6697 RRP -.9103 RTF -,9108 ¢RT .9923 CR9 .9225 CRT .9621

$GB 2868.5 R2S -,2569 R13 -o9260 LSA 93.0 MSA 13.9 IRA .8

RG] 215].8 668 397.0 THA [9.2] _LI 69.9 £L2 S.0 ALF 21.91

FLIGHT TIME 172.00 ARRIVAL DATE SEP 11 1971

*DISTANCE 446.812 EARTH TO NARI

RL 149.10 LAL ".00

RP 206.88 LAP -1.76

RC 44.956 GL "27.18

PLAN[TOC[NTR]C CONIC

C3 27.775 VHL 5,270

LNCH AZNTH LNCH TIME

50.00 20 88 21

60.00 23 5 20

63.28 0 53 30

63.28 0 53 30

63.28 0 53 30

63,28 0 53 30

63.88 0 53 30

LCX. 181.71 VL 32.8?9 GAL -5.78 AZL g4.28 HCA 155.31 6NA 169,60 E¢C .23598 ]N¢ 4.2208 Vt 29.805

LOP 337.08 VP 24.187 GAP 12.68 AZP 86,16 TAL 388.94 TAP [24.85 RCA ]45.0[ APO 234.59 V2 26,496

GP 12.63 ZAL 136.18 ZAP [48.38 ETS 158.28 ZAE 163.10 [TE 103.73 ZAC 123.80 ETC 275.g5 LVI -26.85

DLA -38.13 RAL 339.49 RAD 6646.1 VEL [2.]54 PTH 7.12 VHP 6.[62 SPA -7.82 RAP 307.54 ECC 1.45?1

L-] TIME ]NJ LAT [NJ LONG INJ RT ASC ]NJ AZHTH INJ TIME PO CST TIN ]NJ 2 LAT |NJ 2 LONG

2360.30 -1.40 6[.18 206.6[ 117.56 21 38 t [180.3 ]6.84 45.30

2041.41 9.0[ 40.83 216.47 [29.45 23 39 22 1041.4 24._2 21.15

1742.69 ]8.72 23.3? 223.89 [23.84 ] 22 13 ?42.7 30.92 .47

J742.69 18.72 23.57 223.89 ]21.84 I 22 33 742.? 50.92 .47

1742.69 |8.72 23.3? 221.89 125.84 [ 82 35 ?42.7 30.92 .4?

1748.69 18.72 23.37 223.69 123.84 I 22 33 742.7 30.92 .47

1742.69 18.72 21,37 223.09 123.84 1 22 33 742.7 10.9_ .47

DIIrlrERENTIAL COqRECTIONS N[O-COURI[ EXECUTION ACCURACY _6]T DETERMINATION _CCURACY

TOE-1.0678 TRA-l.$423 TC3 ".02GS |AU .1506 SOT 2427.6 SGR 1004.0 363 557.8 RT 66.3 6R 27.5 86 65.8

RDE -.4613 RRA -.5484 RE3 .4047 FAU .07066 RRT .8970 RRF -.9617 RTF -.9089 CRT .9g67 CR_ .9365 CST .9605

FDE 1.5940 FRA 4.1683 FC3-2.2050 DSP 4606 6GB 2687.! R2S ".275] R]3 ".9874 L[A 95.9 N_A 14.2 61A .8

BOE 1.1832 BRA 1.6371 6C3 .4018 FRP 883 601 2594.0 $02 415.4 THA 80.91 ELI ?1.7 EL2 2.1 ALF 22.52

LAUNCH OAT[ MAR 23 1971 FLIGHT TIME ]74.00 ARRIVAL OATE IEP 13 197t

HCL[OC_NTRtC CONIC D]ITANCE 410.683 EARTH TO MAR8

RL [49.10 LAL ",00 LOG. 181.71 VL 38.032 GAL "5.70 AZL 94,40 HCA 156.58 8HA ]68.96 ECC .2122[ ]NC 4.1029 Vl 26.885

RP t06.70 LAP -1.75 LOP 318.15 VP 24,[21 GAP 12.32 AZP 85,96 TAL 189.00 TAP 125.58 RCA ]45.08 A90 232.84 V2 26.494

NC 68.082 GL -26,53 GP 13.19 ZAL 135.53 ZAP 146,84 ET6 [57.90 ZAE 162o27 ETE 193.48 2AC 124.77 ETC 275.98 LV! -27.74

PLANETOCENTR]C CONIC

C3 27.585 VNL 5.252 DLA "39,3[ RAL 140,33 RAD 6646,0 VEL ]2.|46 PTH 7.11 VHP 6.015 SPA "6.90 RAP S07.27 ECC |.4540

LNCH AZNTH LNCH TIN( L'] TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TZNE PO CST TIN IHJ 2 LAT INJ 2 LONG

50.00 21 12 2 2344.]8 .4] 59.88 208.38 117.57 2[ 51 7 1144.2 18.5? 43.63

80.00 23 37 3 1956.38 12.15 16,60 2[9.84 128.59 24 9 39 956.4 27.11 15.07

81,48 0 48 8 1766.01 19.29 25.72 224,99 124.91 ] 17 34 766.0 31.86 2.g0

41.48 0 48 8 [764.0] 19.29 25.72 224.99 124,93 ! 17 34 766.0 31.06 2.90

41.48 0 46 t 1766,01 ]9.29 25.72 284.99 124,93 ] 17 34 ?66.0 31.86 2.90

41.40 0 48 5 1785.01 19.29 25.72 224.99 ]24.95 I 17 34 766.0 31.06 2.90

4[.48 0 48 8 5766.0] ]9.29 25.72 224.99 ]24.95 [ ]7 34 766.0 3t,8t 2.90

OIFFER[NT]AL CO_R[CTIONI . MIO-COUR5[ EXECUTION ACCURACY ORBIT OETERNIHATIQN ACCURACY

TD[-1.0804 TRA-1.4|21 T¢3".0237 [AU .161[ IGT 8411.6 PGR [098.7 IGS 985.9 8T 66,1 IR 29,0 S8 67.4

NO[ -.4780 RRA -.804! RCS °4362 PAU .07338 RRT .0031 RRF ".9707 RTF *,_R[ CRT .99t1 CRI .1484 ClY .lSlO

FOE t.ll2? FRA 4.|ill F¢3-R.3019 81P 4635 IGB 8650.] R23 ",2833 Rt3 ".g31A L[A 98._ MSA 14,S 8SA ,?

60[ 1.1814 ERA 1o609| 8¢3 ,436R FSP gSO |G] 86]4,4 $62 413,6 THA 23.05 EL[ 72.9 EL2 [,Z ALF 23.4?

LAUNCH OAT[ MAR IS 1671 PLIGHT Til41[ 176.00 ARRIVAL OAT2 IEP 15 1911

MELIO¢ENTRIC CONIC DISTANCE 454.58|

RL 149.10 LAL -.00

RP R08.72 LAP "1.74

RC 67.895 GL "89,90

PLANETO¢ENTRIC CONIC

C3 27.513 VML 5.245

LNCH A2NYM LNCH TIN]

90.00 21 _? 49

59.82 D 43 [t

lt. SR 0 43 19

59.92 0 41 19

59,62 0 41 19

59.62 0 43 19

59.62 0 43 |l

DIFFERENTIAL CCRRECTION8

TOE-1.0970 TRA-[.439_ TC3 ",0239 RAU oi?28

ROE ".5011RRA -.8657 RE3 .4692 FAU .07584

FDE [.8064 FRA 4.4260 FC3-2.1683 BlP 4682

60E 1.2060 ERA 1.5857 BE3 .4696 FSP 982

LOt. 101,71 VL 88.787 GAL "5,6t AZL R4,60 HCA [57.84 INA

LOP 359.R8 VP 24.057 lAP I[.RT AZP 85,T3 TAL 389,08 TAP

GP 14,Q? ZAL [34,8] ZAP 141.83 ET$ [[To4? ZA[ [6[,32 IT]

OLA -40.56 RAL 84[.26 RAD 6146,0 VEL [2.[44 PTH

L-[ TIME INJ LAT

23O4.62 2.Sg

1789,4[ [g,Rs

[78t.4[ [9.86

[?OI.4t 19.65

[76g,4[ [9,15

1?69,4[ [9.86

]789.4[ ]9.85

EARTH TO MAR8

|lRo[O ICE ,E8816 |NC 4,6040 V] Rg.88|

[RR,gD RCA [45,[5 APO 81' 80 V2 28,49[

103,3R ZAC 115.84 [TC 2?6,02 LV[ -28.?!

7.][ VHP 5.177 SPA -5,87 RAP 306,t3 [CC ].4521

|NJ LONG ]NJ RT ASC tNJ AZNTH |NJ TIHE PO CIT TIM |NJ 8 LAT |NJ 8 LONG

18,81 8[0,53 [S7,SS 88 8 ]4 ]104,8 20,44 4[.76

28,[2 226.29 [81,[2 [ IS 6 78R,4 S2,1S S,4[

28.[2 286.28 [26.[2 [ IS 9 789,4 32.83 S.4[

28.[8 826.28 [86.18 I [3 g 719.4 32.13 5.4]

88,[8 826.81 [26,[2 [ IS 9 789.4 32.83 5.41

88.[2 826,29 [26,[2 ] [3 9 769,4 12,13 5,41

28,[2 226.29 ]26,]2 t 13 g 769.4 32.83 1.41

NZO-CQURIE EXECUTION ACCURACY OROIT OETERNINATION ACCURACY

6GT 23g].2 6r_ [20?,4 6GS 614,g 8T 67.S SR 30.9 61 69.?

RRT .RDat RRF ",9??8 RTF -,9089 CRT .999? CR6 .gsg5 CGT .9576

660 2678.8 R2S -.2679 R13 -.g357 LSA 100.8 NRA 14.? SRA .7

66[ 2639.6 SG2 456.4 THA 25.47 EL1 74,2 EL2 .? ALF 24,61

]96



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LGUNCH RATE MAR e$ 19?1

HELIOCENTRIC CG_IC

RL 14t.lO LAL b.O0

RP tOE,?§ LAP "1.72

R¢ 68.S02 GL "31.5|

PLAN_TOCENTRIC EONIC

C3 2?.373 VHL 5.2S1

LNCH A2NTH LNCH TIN[

50,00 21 46 22

97.70 0 39 8

5?.?0 0 39 8

5?.?0 0 39 6

S?.?O 0 39 D

57.?0 0 39 8

S?.?Q O 39 8

PLIGMT Tlt_ 179,00

OIDTANC[ 4S8.424

L¢_. ill.?| VL 3t,749 GAL -8,54 AZL 94.83 HCA tSl,l| I_A

LOP 340.8R VII 13.920 GAP 11,98 A_P 9S,4G TAL 329,1Z TAP

GP 25.86 ZAL 164.00 ZAP |43.58 ET9 liT.O| ZAE fRO,E) ETE

OI.A -41.B9 RAL 342,30 MAD t646.0 YEL 12,IA6 PTH T.It VHP

L'I TIME INJ LAT INJ LONG INJ AT ARC INJ AZMTH INJ TIN[

2260,96 4.59 50.59 213./5 13?,41 22 24 3

1613,07 20.39 30.59 227.81 12?,42 1 g 21

1813.07 80.39 30.59 227,9! 127,42 1 9 21

1613.07 20.39 30.59 227.81 127.42 1 g 21

Ill3.0? 20.39 30.59 227,81 127.42 I 9 21

1813,07 20.39 30,59 22T.8! 127.42 1 9 21

1613,07 20,39 30.59 227.61 127.42 t 9 21

OlFVEH[NTIAL CCRRECTION$

TOE-I.II41TRA-I.3798 TC3 -_0217 BAU .IRM

ROE -.9313 RRA -,7320 RC3 ,9031FAU .07843

FOE 1,93191rRA 4,5396 FC3-2.4627 BSP 4?04

BOE 1.2344 DRA 1.5610 BC3 .SODS FDP 1030

LAUNCH DATE NAR 23 19?1

MID-COURSE EXECUTION ACCURACY

8GT 2359.1 3_R 1330.9 303 $43.2

flAT ,9|23 RRF -.9833 RTF ",9086

8G8 2?08.6 R23 -.2873 RI3 -.9408

SGI 2665,3 SG2 482.3 THA 28.24

FLIGHT TIH£ 180.00

HELIOCENTRIC COMIC DISTANCE 462.390

RL 140.i0 LAL -.OOL_. 181,?1 VL 38,?0| GAL -5.49 AZL 95.08 MCA 160,3T 8HA

RP 206,79 LAP "1.71

RC 69,79| GL -33.17

PLANETOC[NTR1C CONIC

C3 87.?23 VHL 5.271

LNCH AZNTH LNCH TIME

5O.OO 22 e 50

55.?I Q 35 3?

SS.?I 0 35 3?

55,7I 0 33 3?

SS.?I 0 35 3?

SS,?I O 35 37

S5.?t 0 35 37

LOP 342.10 VP 23.938 GAP 11.29 AZP 85.21 TAL 329.17 TAP

GP 17,20 ZAL 133.11 ZAP $41.T2 £T3 136.30 ZA[ 150.97 ETE

DLA -43.32 RAL 343.49 RAO 6646.1VEL 12,153 PTH T.12 VHP 5,635 DPA -3.48 RAP 306.04

L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ _ CST TIM IHJ 2 LAT

28t0.4t T.12 R4.2_ 218.44 137.17 22 43 41 tRIO.4 24.83

1837.30 20.09 33.15 229.99 128.85 I 6 15 837.3 34.81

1837.30 20.89 33.15 229.59 128.85 1 9 13 837.3 34.81

183T.30 20.89 33.15 229.59 128.85 1 R I5 83?.3 34.81

1837.30 20.89 33.15 229,59 128.RS 1 6 15 837.3 34.81

1037.30 20.89 33.15 229.39 128.85 t 6 15 83?.3 34,81

1837.30 20.69 33.15 229.59 129.89 l 6 15 837,3 34.81

ARRIVAL OATE 8[P I? ll?l

EARTH TO NARD

tR?,44 ECC ,22932 INC 4,DIRY VI DR,IS9

|20.23 RCA 143.21APO 222.68 V2 26.427

|03.32 ZAC I|7.05 EYC 272.25 LVI -29.78

5.T50 OPA -4,74 RAP 308o52 ECC 1,4591

PO CAT TIN INJ 2 LAT INJ 2 LONG

1261.0 22.50 39.61

813.1 93,C| 8.02

813.1 33,81 8.02

R13.1 33.3t 0.02

813.1 33.81 8.02

813,1 33.81 8.02

813.1 33.81 6°02

_DIT DETERMINATION ACCURACY

ST G?.g 82 33,2 88 72.1

CAT ,9997 CA8 .9667 CAT ,R583

LSA 103.4 HSA IS.O 86A .R

ELl 73,6 EL2 1.5 At " 26.01

ARRIVAL DATE 8EP 19 1911

EARTH TO MARS

IDG.?$ ECC .22217 INC 5.0821 VI 8R.809

129.94 RCA 145.27 APO 226.25 V2 88.483

103.85 ZkC 118.40 ETC 2?6.08 bVl -30.9?

ECC 1.4973

INJ 2 LONG

37,03

10.78

10,78

10.78

I0.78

10,78

10.?0

DIVFEREHTIAL cOqRECTl_t8

TD[-1.1430 TRA-I.3218 TC3 -00314 BAU .2015

NDE ",5724 RRA *,8078 RC3 .9419 FAU .08078

FOE 8.0?88 FRA 4.8420 FC3-8,311D 8DP 4884

80E 1.2789 8RA 1.5491 8C3 ,5424 FDP lORl

LA_CM DATE MAR 23 19?1

HELIOCENTRIC CONIC

RL 142,10 LAL ",00

RP ROD.R4 LAP "I.RJ

NC 71.I30 fd. "34,07

PLAHETOCENTR|C CONIC

C3 28.17R VHL S.30R

LNCN AEMTH LNCH TIME

90.00 29 37 32

53.82 R 32 39

33.62 0 92 53

53.82 R 92 53

53,82 0 32 63

$3.62 O 32 53

33.82 0 32 55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2333,3 3GR 1473.0 SG3 G?O.I ST 68,8 DR 36.0 88 74,8

RAT .g129 RRF -.9876 RT_ ".9024 CAT .9963 CAR .9?6S CIT .05S2

AGE 2759.4 223 -.2833 At3 -,9433 LSA 106.7 HSk 15.4 _3A .9

801 2710.4 802 3t7.7 TMA 31.29 ELI 77.6 2L2 2.7 ALF 27.5?

FLIGHT TI_ 182.00 ARRIVAL DATE R¢_ tt tt?l

DISTANCE A62.398 EARTH TO MAR8

LOt. Ill,T| VL 38,688 GAL "8,99 AZL 99.3? HCA 161.44 iRA 12R,18 [CC ,21922 IN¢ S,387T VI 29,881

LOP 343.43 VP R).972 GAP 10,99 AZP 84,90 TAL 329,_2 TAP 130.8G RCA 149.39 APO 222°92 VR PR, i?T

GP IR,?O ZAL 132,$1 ZAP 139.02 ET8 IS9,99 ZA[ 197,93 EYE 104,38 IAC 119.91 ETC 2?D.tt LVl -It,DR

OLA 044,84 RAL 344,04 DAD 8946.9 VEL 12,171 PTH ?,t3 YHP 5,934 DPA -2,07 RAP 305.4? [CC 1o483?

L'i TIN[ INJ LAT |NJ LONG INJ RT ASC INJ A|NTH INJ TIN[ PO CST TIN INJ 2 LA? INJ 2 LONG

214R,39 IO,2I 91.6R 220.72 139,73 23 13 20 1148.4 91°R1 35,71

IR82.30 21,39 _5.93 231.D9 130.42 1 3 58 9R2.3 3S.92 lD.?O

1282.30 2t.93 33.89 231.68 150.42 ! 3 5R 868.3 35,62 15.?0

1092.30 21.33 35.83 291.08 130.42 1 3 _6 862.3 35.82 13.?0

1882._0 tl.35 35.83 231.68 130.42 t 3 58 R62.3 35._2 IS,TO

18R2.30 R1.35 35.83 231.R8 190,42 1 3 56 862.9 35,82 13.?0

18R2,3R 21.35 35.89 231.68 190.42 1 3 56 062.3 39.52 13.?0

OlWVEAENT IAL CCRRECTIONR RIO-COURSE EXECUTION ACCURACY

?06"1.1726 TNA-I.RIdR TC3 ".0992 BAD .2192 89T 2891.8 3_ 1934.1 593 995.9

ROE -.stir IRA -.aiRS tel .9800 FAU .R8310 RRT ,9117 RRF -.9909 RTF -._J4|

VRE R.t4S3 FRA 4.?191 VC3-t.|934 O|P 4908 IRE 2814.3 223 -,tT?O RI9 -.9919

|RE 1.3291 ERA I.|3At DE3 ,Sill VIP I129 891 2759.9 892 994,? THA 34.69

LAUNCH DATE HAR 81 tRYl FLIGHT TIN[ 184.00

HELIOCENTRIC CONIC DIDTANCE 410.300

RL I4R.tO LAL -.00 L_4. Iil,?! VL 32.633 GAL -S.33 AZL 9S.Rg HCA 162.90 6HA

RP 206.90 LAP -I.6T LOP 344,92 VP 23.824 GAP tO.13 AZP 84,52 TAL 322,27 TAP

RE 72,517 GL -38,93 GP 20,40 ZAL |31.00 ZAP 13?,?R IT9 135o38 ZA[ ]55.89 [TE

PLAN2TOCENTR]¢ ¢021¢

C3 18.Y88 YHL S.386 OLA -4G.48 RAL 345.41 RAD 8946.S VEL 12.1gS PTH T.IS YHP

LNCN AZNTH LNCH TINE L-| TINE INJ LAT INJ LONG INJ RT A6C INJ AZNTH INJ TIME

30.00 23 19 8 2099,?? 14,57 4?.70 226,8? 135.R1 23 33 26

51,44 Q 31 $ 16RR,37 21,74 38,62 234,14 132,16 1 2 34

31.44 0 31 S 1888.3? 21.74 3R.62 234.14 132,19 I 2 34

51.44 0 31 $ 1888.37 21,74 3R,62 234.[4 ]32,]5 1 2 34

$1.44 0 31 5 1888,37 21,74 38.62 234.14 132.15 l 2 34

51.44 0 31 5 1888.3? 21,?4 39.85 234,14 132.13 1 2 34

31.44 0 31 5 1888.37 21.74 36.62 234.14 132.15 l 2 34

OIVFERENTIAL CCRRECTION8 HID-COUR3[ EXECUTION ACCURACY

TD[-1.2078 TRA-S.1808 TC3 -.0411 8AU .2400 6GT 2239,8 $GR |Rl?.l $03 ?17.0

RD[ -.8956 RRA -.9?89 RC3 ,6222 FAU .08529 RRT .9110 RRF -.9933 RTF -.901!

FOE 8.4310 FRA 4.?829 FC3-2.$692 83P 9004 3GB 2R84,2 R23 -,2634 RI3 -.95?8

80[ 1.3938 ERA 1,$338 BC3 .6835 FGP 1164 801 2622.2 812 S94.6 THA 38.49

Q_|IT OET[RHINAYlON ACCURACY

RT 69.S 5R 39,4 AR T?,I

CAT .2529 CRI .91|8 CIT .1544

LSA ]IO.R R3A IS.? 88A .!

ELI ?g,R 2L2 d,l ALV 59,40

ARRIVAL RATE $EP 23 IRY!

EARTH TO HARD

189,93 E¢C ,E1849 |He 5,699! Vl 29,881

132o17 RCA 145,37 APO 225°68 V2 RR.470

104,89 ZAC 121.63 ETC 276,15 LVl -33.?5

3,449 OFA ".49 RAP 304.80 EC¢ $.4T37

PO CDT TIN INJ 2 LAT INJ 2 LONG

1059.8 31.42 28.?6

888.4 36.91 16o84

088.4 36.8] 18.84

828.4 36,81 18.84

288,4 36.6! 16.84

888.4 38.61 16.84

838.4 36.81 18.84

ORBIT D£TERN1NATION ACCURACY

ST 70.1 32 43.6 83 80.4

CRT ,9889 CAD ,9878 C3T -9539

L$A t14.1 NSA 16.1 3SA .S

ELI 82.3 EL2 S.S ALF 31.73

IgT



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATE MAR 83 1ST1

NELIO¢EHTR|¢ CONIC

RL 149.10 L&L _,OO

RP 908,98 LAP "1,95

RE V3.950 GL °39,0?

PLANETOCEHTRIC ¢0N|¢

¢3 29.QQ9 VNL §,44?

LNCH AZHTH LNCH TIRE

4D,t9 O 30 15

41,16 O 30 25

49.19 O 30 2S

4g.19 0 30 25

48.18 O 30 25

49.19 O 30 25

4D.t9 0 30 25

LCq. 181.¥1VL $8.S00 GAL

LC_ 345.93 VP 93.??0 GAP 10.31 AZF 84.16 TAL 389,31 TAP 133.47 RCA 145.42

GP 89,31 ZAL 1_9,T4 ZAP 135,61 ET$ 154.78 ZA[ 154.00 [T[ 105.55 ZAC 183,57

FLIGHT TIN[ 188,00 ARRIVAL DATE IEP 85 1971

O|8TAHC[ 474,998 EARTH TO MARl

-5,Z? AZL 96.0T HCA 184.1l 8HA 134,|? ECC ,ES38R IHC l,OYOl Vl 8b DO|

V8 29.Alt

LV| -35,30

O_A -48°83 RAL 348,85 RAD 6648.9 VEL IE.831 PTH ?,18 VHP 5,383 DPA 1,89 RAP 504.03 ECC 1.4893

L-! TIME IHJ LAY |NJ LONG IkJ RT ARC INJ AZNTH INJ TIN[ PO CIT TIM IHJ 2 LAT INJ t LONG

1DIS,g2 89.04 41.5? 237,03 134.05 1 8 21 915.9 3T,?? 20,23

1915,92 L_.04 41.57 237.03 134,05 1 2 2! 915,9 37.7T 20.25

1915,99 22.04 41.57 237,03 134,05 1 2 81 915.9 37.77 80.23

1915.99 22,04 41.5T 237,03 134.05 1 2 21 915°9 37.7? 90.83

1915.92 22.04 41.57 237.D3 134.03 1 2 21 RIS,R 3?.TT 20.23

1915.92 22.04 41,57 237.03 134,05 1 2 21 915.9 37.77 20.93

1915,92 22.04 41.57 23?,D3 134,05 1 2 21 915.9 3?.TT 20,23

APO 2R4.53

[TC 279o19

DIFFERENTIAL CCRRECTION&

TDE-1,2508 TRA-i,og94 TC3 -,0474 DAU ,2639

ROE ".?900 RRA-t.O??! RC3 .6836 FAU ,08?08

FOE 2.9519 FRA 4.75?4 FC3"2,5394 83P 5137

DOE 1.4794 BRA 1.5391 BC3 ,6633 FSP 1106

LAUNCH DATE NAR E3 1971

HELIOCENTRIC CONIC

RID-COURSE EXECUTION ACCURACY

3GT 2178.8 3GR 2026.8 393 733.6

RRT .907g RRF -,9951 RTF -.RgTO

6GB 29?5.3 R23 -.2448 R13 -.9649

391 2906.4 892 836.6 THA 42.71

FLIGHT TIHE 188.00

DISTANCE 478.295

_ql|T DETERMINATION ACCURACY

IT 70.8 3R 48,8 S9 83.5

CRY .984T CR3 .9919 CRY .9540

_33 118.7 NSA 16.4 8SA .4

EL| 85.6 EL2 ?.O ALF 34.43

ARRIVAL DATE 3EP 27 1971

EARTH TO NARD

NL 149.10 LAL ".00

RP 20T,O4 LAP -/.44

RC ?5.426 GL -41.41

PLANETOCENTR IC CC_IC

C3 30,904 VHL 5.559

LNCH AZNTH LNCH TIN(

46,75 O 31 1i

46,75 0 31 11

46.75 O 3| 11

46.75 0 31 11

46.75 0 31 II

46.75 0 31 1|

46.T5 0 31 11

LOL IR1.71 VL 32.5?0 GAL -5,21 AZL 96.51 HCA 165.421NA 184.48 ECC ,21142

LOP 347.23 VP 23.713 GAP 10.00 AZP 83.7D TAL 329.35 TAP 134,?? RCA 145046

_lm 24,48 ZAL 128.33 ZAP 133,26 ET8 154.16 ZAE 151.84 ETE 106,21 ZAC 125.7T

IN¢ 6.5092 Vl 29.885

APO 223.49 V2 29.454

ET¢ 279.24 LVI -37.22

DLA -SO,IO RAL 350.43 RAD 6647.4 VEL 12,281PTH 7.22 VHP 5.34! OPA 3.31 RAP 303.15 ECC 1,5086

L-I TIN_ INJ LAT INJ LONG INJ RT A$C INJ AZHTH |NJ TIN( PO CST TIN IHJ 2 LAT INJ 2 LONG

1945.29 29.20 44.69 240.46 136.15 1 3 36 945.3 38.65 23.92

1945.29 22,20 44.69 240.46 136.15 1 3 36 945.3 _8.65 23.92

1945.29 22.20 44.69 240.46 136.15 1 3 36 945.3 39.65 25.92

1945.29 22.20 44,69 240.46 156.15 1 3 36 945.3 38.65 23.92

1945.29 22.20 44.69 240.46 139.15 1 3 36 945.3 38.65 23.92

I945_29 29.20 44.69 240.46 136.15 I 3 56 945.3 38.85 23.92

1945.29 22.20 44.69 240.46 136.15 1 3 36 945.3 38.65 23.92

DIFFERENT IAL CCRRECTION9

YDE-1.2941 TRA-I.DD05 TC3 -,D41D BAU ,2938

RDE -,9144 RRA-I.1802 RC3 .7094 FAU ,08880

FOE 2.8991 FRA 4.7058 FC3"2,4075 B8P 5193

DOE 1.584D BRA 1.5472 BC3 .?1De FlP 1803

LAUNCH DATE MAR 23 1971

HELIOCENTRIC CGNIC

RL 149,10 LAL ",DO

RP 207.12 LAP -I,|R

LOL |31.71 VL 32,541 6AL

LOP 340.49 VP 83.668 GAP

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2089.4 8CR 2239,? 393 742.0 IT ?O.9 8N 55.1 83 88.9

RRT .9042 RRF -.9964 RTF -.6g24 CRT .9806 CR3 .9943 CST .q545

398 307?,7 R23 -,8197 R13 -,9781 LRA 123,D HSA 16.D 83A .4

891 3003,5 398 R?I.S THA 47,4D 8Li 89.A EL8 8.9 ALF 37.69

FLIGHT TIN[ 190.00 ARRIVAL DATE 8[P RR 19?t

DI8TANCE 4_2.318 EARTH TO NARD

-5°1t AZL 97,03 HCA IS6,60 |HA 133,96 ECC o|0919 IH¢ 7,0|90 VI 89.895

D.TO AZP 83.16 TAL 329.37 TAP 138,D5 RCA 145.50 APO 228.45 V2 88.444

ETC 8TR,51 LVI -39.27RC ?8.944 GL -43.R8

PLANETOCENTNIC CONIC

C3 32.915 VNL 5,Tli

LNCH AZHTH LNCH TIME

44.23 0 33 51

44.23 O 33 31

44,23 O 33 5J

44.23 0 33 51

44.23 0 33 51

44.23 O 33 5!

44.23 O 53 51

_P 84.94 ZAL 18R,74 ZAP |30,?1 [T3 153,53 EAR 149,36 [T[ |04,91 2AC 123.87

DLA "52.10 RAL 353.0? RAD 6140.0 VEL 18.350 PTH 7.27 VHP $,330 OPA 5.60

L-| TIHE |NJ LAY INJ LONG INJ RT A$C IMJ AZMTH 1NJ TIME PO C3Y TIN

1977.02 88,18 4T,RT 844,55 138,44 1 9 48 9?T.O

19??,08 82,18 4?.9? 844.55 138.44 I 9 48 9?Y.O

ID?Y°D2 82,J3 47,9? 244,55 133,44 I $ 48 977.0

1977.02 8R,19 47.9? 244,55 138.44 1 9 46 977.0

ID??,O2 82.18 47,97 _44.55 138.44 l 9 48 977.0

19?7,02 _8,18 4?,9T 244,55 138.44 l R 48 9?T.O

IRY?.OR 82.18 4?.9T 244,55 |36.44 I 9 4O 9?7.0

RAm 302.15 ECC 1.5390

IHJ 2 LAT INJ £ LONG

39,42 ET.94

39,42 _T,g4

39.42 27.94

39.42 z?.g4

39.42 _7.94

39.42 E?.94

39.42 _Y.94

DIFFER[NTIAL CORRECTIONS

TD[-I.3TR9 YRA -.9|44 TC3 ".gET| IAU ,525I

RBE'I.OIIR RRA'I°RR91 RE3 .7486 FAU .Oili3

FOE 3.R154 FRA 4,IRES FC3-t.3540 83P 55?6

ROE t.T547 |RA |,5AOR |¢3 .T458 PiP 122|

RID-COURSE EXECUTION AccuRAcY OR|IT DETERMINATION ACCURACY

$6Y 8032.8 3GR 2555.8 393 ?45.5 IT ?2.4 BE QA.S 18 VO.i

RRT °8358 RRF ".55?4 RTF -._.53 CRT .9778 Cli .V)i4 CIT .t565

398 3850.0 R23 -,1975 RE) -.9?79 LIA 131.2 HSA 19.8 IRA .3

391 3158.5 SG2 723.1THA 51,99 ELl 95,8 EL2 10.1ALF 41.lJ

LAUNCH OAT[ HAR t3 IRTt FLIGHT TIME t22,00 ARRIVAL DATE OCT I ItYI

HELIOCENTRIC CONIC

RL 149,1D LAL -,DO

RP tOT.It LAP -1°60

RC ?i,5D| 6L "41.15

PLANETOCENTRIC CONIC

C3 34,99Q VHL 5.9|4

LNCH AZNTN LNCH TIN[

41.60 O 39 3

41.90 O 39 3

41.90 O 39 3

41.60 0 39 3

41.90 O 39 5

41,S0 O 39 3

41.60 O 39 3

DIFFEREHTIAL CCRRECTIO_I

TOE-t.4511 TRA -.DO19 TC3 -.0737 BAU ,5659

RDE-1.3435 RRA-l.4177 RC3 .7789 FAU °08843

FOE 3.5656 FRA 4.305OFCA-R.183? DSP 5845

ROE 1.9789 BRA 1.6288 BC3 .7883 FSP 1199

DISTANCE 431,343 EARTH TO MARl

LQL 181.71 VL 38.214 IAL -5.11 AZL 8?,85 RCA 167.04 IHA 183.9| [CO ,80TO5 INC ?.R545 vt 89.305

LDP 34D.?| VP 83,t18 RAP 9,40 AlP 82,51 TAL _29,40 TAP 117._4 RCA 145,53 APO 281.53 Vt |R.433

GP 89°?4 8AL 124,93 ZAF 128,03 ET$ J_8,93 ZA8 146o98 ATE 10T.94 ZAC 131o12 [TC E73.40 LVI -4J.53

OLA -54,82 RAL 358.38 RAD $148.3 V[L 18.445 PTN ?.35 VHP 5.358 OPA 0.21

L-I TIHE INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME _ CDT TIN

8DII,?R 81,91 91,43 849.4| 140,93 I 18 35 1011.3

ROll,T9 81.91 $1.43 849.45 140.95 1 18 55 1011.8

8011.?9 tl,31 St.43 249,45 140.93 1 12 35 1011.3

8011.79 81,91 51.43 249.45 140.93 I 12 55 1011.8

8011,79 81,9! 31,43 249,45 140.93 I 12 35 1011.8

2011,79 21.91 51.43 24g.45 140.93 1 12 35 1011.8

20/1.T9 2|,91 51.45 24g.45 14D.95 I 12 35 /DEf.8

MID-COURSE EXECUTION ACCURACY

3GT 1936.2 $GR 2859.9 393 T30.2

RRT ,8862 RRF -,998D RTF -.8729

8GB 343T,2 R23 -,1704 R13 -.g83T

SG1 3358.1 SG2 760.1 THA 56.94

RAP 300,R6 (CC 1.5TST

INJ 2 LAT INJ 2 LONG

39.Rg 32.34

39,99 32.34

39.99 32.34

59.99 32.34

3g,gg 32.34

39.99 32,54

3g.gg _2.$4

ORDIT DETERMINATION ACCURACY

3T 73.1 SR 74.1 89 94.6

CRT .9759 CR8 ,99_T CAT .9590

L3A 139.6 NSA 19.? 31A .3

tLt 103.4 EL2 11.4 ALF 45.42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE HAR IS $975- FLI6HT TIRE 114.00 ARRIVAL OMT[ OCT 3 $9Y1

HELIOCENTRIC CONIC

RL 849.10 LAL -,DO

RP lOT.31 LAP -$.S?

RC 80.098 GL "49,t9

PLAHETOCENTR$C ¢QNIC

C3 38,294 VHL i,$|l

LNCH AZMTH LNCH TIRE

38.89 O 4? 41

38,59 0 47 45

38,99 O 47 45

39.89 0 47 41

39,99 O 4T 45

38.89 0 4? 41

38.89 0 47 45

D$irFERENTIAL CORRECTION9

TDE-$.5492 IRA -.8T82 TC5 -,0848 BAU .4530

R08-1.7122 RRA-$,5485 RE3 ,RD2_FAU ,08630

FOE 3.8823 IrRA 4.0?61 FC3-1.gSD9 BSP 6268

DOE Z.3ORD BRA 1.8850 BE3 .8098 FRP $$83

EARTH TO NARD

18_,$8 ECC ,80308 INC 8,4288 V: 89,R85

138,65 RCA 145,57 APO 880.ST V2 26,422

$08,38 ZAC $34.36 ETC 8T8,58 LVI -44.|5

OlITANCE 480.388

LOL tit.T! YL _8.488 GAL "8,0? AZL 98.48 HEA 189;$9 8HA

LOP 351,08 vP 83,5TI GAP 9,$0 AZP 85,73 TAL 3_9,42 TAP

GP 38,94 ZAL |88,R8 ZAP 185,08 ST8 $58,39 ZAE |43,87 [TE

DLA -59.43 RAL .39 DAD 8980.1 TEL $8.577 PTH 7.44 VHP 5,448 OPA $1.$8 RAP 8g9,8| ECC |.830_

L-! TIME INd LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

EOSO,3T 21,89 55.04 885.39 145,60 $ 21 52 1050.6 40.84 3T.11

2050,S? 85.89 55.04 855.39 143.90 $ 85 5P " $050,8 40.24 37.15

2050,57 21.29 55.04 855.59 $45.80 $ 85 5_ |050.6 40.84 37,|1

2050,57 81.29 55,04 255.59 $45.60 $ 81 5_ 1050.9 40.84 37,11

8030,5T 21.29 55.04 855.39 $45.60 $ 81 52 1050.6 40.24 37.11

2050.57 85,29 55.04 855.59 143,80 $ 25 52 1050.8 40.24 3T.15

8050.5? 25,29 55.04 255,39 145.80 $ 85 52 1050.6 40,24 37.15

NID-CQURS[ EXECUTION ACCURACY OND!T DETERN|NATION ACCURACY

$GT $852.$ 5GR 3189.3 383 702.0 8T ?5.T 8R 88.8 85 99.2

RRT ,2732 RRF -.9985 RTF -.8589 CRT .975A CR8 .9986 CIT .9926

982 3578.5 R25 -.143? R15 -.9885 LEA 250.g NSA 28.5 58A .8

SG| 3591,8 SG2 795.0 THA 81.88 [L$ $14.3 EL2 12.5 ALF 50.25

LAUNCH DATE MAR 23 lg?1 FLIGHT T|t_ 284.00 ARR|VAL DATE NOV 2 1971

HELIC_ENTR$¢ CONIC

RL 149.10 LAL -.DO

RP 209.76 LAP -1,16

RC 107;990 GL 50.86

PLANETOCENTR|C CONIC

C3 38.519 VHL 6,043

LNCH AZHTH LNCH TIME

50.00 $5 23 52

SO.D0 12 52 28

66.36 11 23 $?

66.36 11 83 17

IS.3& 11 23 17

66.36 |1 23 17

68.35 $1 23 17

O[_FERENTIAL C(:RRECT$ON9

TDE 1.1884 TRA ,3843 TC3 -.7157 BAU .6894

ROE 2.9735 RRA 3.6953 RC3-1,2573 FAU .08604

FOE 4.2757 FR_ 5.4595 FC3-2.039T DIP 9407

DOE 3.2025 BRA 3.7153 BC3 $.4121 FSP $195

DISTANCE 552.649 EARTH TO MARS

LOL $85,71 VL 32.8T8 GAL -4,98 AZL 81.62 HCA 188,18 SNA 1T9,73 ECC .1g070 IHC 8.3809 V$ 29.865

LOP 9.74 VP 22,g59 GAP 5.35 AZP 98.30 TAL 387.96 TAP $58.08 RCA $45.46 APO 214.05 V2 26,137

GP -46.35 ZAL $22.98 ZAP 99.3? ETS $88.75 ZAE $25.$8 ETE 225,23 ZAC 58.07 ETC 8?2.$6 LV$ 32.88

LAUNCH DATE MAR 23 $975 FLIGHT TII,R: 226.00

DLA 56._2 RAL 353.34 RAD 8649.4 VEL $2.508 PTH 7.39 VHP 5.335 DPA -88.10 RAP 31_.35 ECC $.8050

L-| TIME INJ LAT ]NJ LONG ]NJ RT ASC !NJ AZHTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

4054.|1 -41.55 179.57 257.85 93.96 14 35 $8 3064.$ -47.55 $46,59

414?.27 -30.01 179.88 2|0,68 61.73 14 $ 33 3147.3 -38.80 1S2.60

4408.53 -13.59 195.78 205.30 $8.79 $2 36 45 3408.3 -27.62 169.50

4408,35 -15,38 195.79 201.30 56.79 $2 36 45 3408.3 -2T.68 lSR,SO

4408.55 -15,36 191.76 201.50 56.7g 12 56 45 5408.3 -2T.62 169.90

4408.35 -$5.58 Ig$.?8 205.30 56.79 12 39 45 _408.3 -87.68 189,50

4408.55 -$5.38 191.78 201.30 35.79 $2 36 45 3408.3 -27.62 169.50

HIO-C(_JRSE EXECUTIGN ACCuRAcY OND|T DETERMINATION ACCURAC"

8ST 1490.5 5GR 5379.0 683 889.5 ST 56.8 SR 155.3 38 _.S

RRT .7993 RRF .9992 RTF .80?0 CRT .g554 CR3 -.9999 CST -._81

SGB 5585.6 R23 .0223 R13 .g995 LEA 194.3 MSA l?.n 33A .2

SGI 55|8.8 SG2 873.9 THA 77.$8 EL1 184.5 EL2 IT.S,F 70.68

ARRIVAL DATE NOV 4 19?$

HELIOCENTRIC CONIC DISTANCE 556.802 EARTH TO NAR3

RL Z49.|0 LAL *.00 LOL 195.?$ VL 38.2?3 GAL -4.99 AZL 82.90 HCA $89.33 8NA 179.93 ECC .!g043 INC 7.0990 Vl _9.985

RP 20g.99 LAP -1.$3 LOP 10.g8 VP 82.g19 GAP 5.12 AZP 97.01TAL 327.83 TAP 1ST.1G RCA $45.43 APO 213.88 V2 26.111

RC IlO.O?! GL 45.T7 GP -43.$9 ZAL $29.49 ZAP 98.62 ET$ $87.08 ZAE 186.54 ST[ 222.03 2AC 39.24 ETC 8?$.96 LVI 30.$9

PLANETOCENTRIC CON$C

C3 30.?48 VHL 5.543 OLA 31.29 RAL 385.$0 RAO 664T,3 VEL t2.2TS PTH ?.88 VHP 4,904 DPA "85,29 RAP 30g.50 ECC t.|0_0

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJRT ARC ]NJ AZNTH ]NJ TIME PO CRT TIN INJ 2 LAT INJ 8 LONG

50.00 14 3 55 3899°49 -45.45 165,59 213,17 74.07 15 6 31 8896.5 -46.65 130,54

SO.O0 13 55 8 3919.03 -38.28 163.82 809,3? 7t.09 15 0 8? 8919.0 -40,29 135,46

?O.OO 13 38 10 3975.09 -86.22 163.67 204.91 67,29 14 42 85 8975.1 -33.I5 137.38

76,01 I_ 30 9 4181.86 -$4.88 173.85 199.20 E_,I5 13 39 30 3181.3 -25.06 150.75

T6.01 18 30 9 4181.89 -14.88 t73.85 199.80 68.$5 15 39 50 3181.3 -85.06 150,?5

78.01 12 30 9 4181.28 -14.88 1T3.85 199.80 62.15 13 39 50 3101.3 -25.06 150.75

110.00 18 35 36 3081.91 -28.22 9_.79 204.91 67.89 lg 25 55 2021.9 -33.t5 66.29

DIFFERENTIAL C_RECTION8 MID-COURSE EXECUTIO_ ACCURACY ORBIT OETERHINATION ACCURACY

TOE 1,1098 TRA .5278 TC3 -,8850 8AU .6443 $GT 1638,| 3GR 5137,1 383 840,5 ST 58.1 3R 144.3 38 111.8

ROE 2.5126 RRA 3.4G94 RC3-1.2956 FAU .09736 RRT .838| RRF .9992 RTP ._,A5 CRT .8584 CR3 ".8998 CIT -.9544

FOE 4.5598 FRA 6.5T43 _C3-8.?4I? 88P glz8 888 5393.0 R23 .0531 R15 .9987 LEA 150.9 HSA 16.1 89A .$

DOE 2.TAll 8RA 3,5094 8¢3 1,5874 FIR 1488 381 5583.| 388 861.1THA 74.61 EL| 154.8 EL2 15,5 ALP 68,94

LAUHCH DATE MAR 83 !|71 FLIGHT TIME 8_8.00 ARRIVAL DATE NOV 6 1571

HELIO¢EN';RIC CONIC 018TANC[ 360.964 EARTH TO MARS

RL 149.10 LAL -.00 LOL lll.Tl Vt. 38.868 6AL -l,O1AZL 83.19 HCA I90.lt IMA 179.57 [C¢ .19030 |NC 8.1182 Vt |9.855

Re 810.82 LAP -1.12 LOP 58.20 VP Et,668 GAP A,$0 AZP 99.01 TAL 52T,$T TAP 156.88 RCA $45.40 APO 813.74 VR 86.095

RC 112o$?? GL 41.88 GP -40.33 ZAL 129.35 ZAP 97,5T ST8 165.34 ZAE tRY.AO ETE 818.74 ZAC 62.$5 ETC 871.73 LVI 27.08

PLANETO¢EHTRIC CONIC

C3 2_,983 VHL 5,194 OLA 89,93 R&L 318,II RAO IQAS_8 V[L 18o$88 PTH ?.09 VHP 4,|88 DPA -68, ?4 RAP 309.35 ECC $,4445

LNCH AZMTH LNCH TINS L-I TIN[ INJ LAY INJ LONG INJ RT A$C ZNJ AZMTH INJ TIN[ PO C|T TIN INJ 2 LAT INJ 8 LONG

30.00 $4 34 6 3712.75 "4?,83 $$3,80 20T,6? 85,46 $5 36 49 2788.6 -44.8? $|6,59

90,00 14 3? $| $?$4,35 -50,|4 IS0,?9 806,25 TR,31 15 39 d9 2?54.4 -39,$8 t19,68

?0o00 $4 42 $3 3?3?.?3 -35.36 147.37 804.$4 T5.78 $5 45 $! 8?3?,7 -54,10 $19,97

80,00 $4 56 $9 3998,38 "84.49 141.gs 805.9! ?8.3? $5 5? $3 2895,3 -2g.49 $$5,54

90.00 $5 43 46 3842,20 "20.93 180,40 200.62 ?0,53 |6 48 46 8842_ -_?.08 104,07

$00.00 l? 39 $$ 3570,00 "24.49 103.32 205,91 ?E.37 18 32 1 25?0.0 -2g.49 ??.01

110.00 $g 42 $9 8784.ST -35.38 ?e.28 804.$4 ?5,?8 20 28 44 $?84.9 -34,$0 47,89

D|FFERENT]AL CCRRECTI(:N8 MID=COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.0640 TRA .6908 TC3-$.0806 BAU ,9582 $GT 1858.6 8GR 4990,? 983 9T8.2 8T 80.0 8R $33.9 98 157.9

RDE 2.$666 RRA 3.2886 RC3-$,3492 FAU ,$0?98 RRT ,8718 RRP .999! RTF .8?53 CRT .99T8 CR3 ".999T C3T -.5609

FDE 4.?484 FRA ?,S739 FC3-3.4946 DRP 8789 882 SZ$7,2 R25 .0450 RI3 .9982 LRA $8?.6 N3A $5.2 3SA .3

DOE 2.4136 BRA 5.3290 BE5 1.7538 PRP $709 585 514T.9 682 94T.5 THA T1.SS ELI $45._ EL2 14,0 ALF 66.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHEH DAT2 MAR 23 tt?t

MELIOCEMT61¢ CONIC

FLIGHT TIME 230.00 ARRIVAL 0ATE NOV 8 I_71

EARTH TO NA_

191,?t |MA |TS.II ECC ,t1022 IlK 5,1294 V! 29.161

327.50 TAP 119.2t RCA 145.35 APO 213,66 Y2 26,056

127,81ETE 211.4| ZAC 64.71 [TC 271,10 LVl 81.Tt

0IBTANCt S65,130

_t,tl4 GAL -S.03 AZL 84.6? HCAIL 149.10 LAL -.00 LOt. ISt,Tt VL

MP 210.46 LAP -1°00 LOP 13.43 UP _,845 SAP 4,68 AZP IS.2_ TAL
RC tt4.lO? GL 37,16 GP -37,74 ZAL 132,21 ZAP H.28 [T8 163._ ZA[

PLANETO¢ENTRIC CONIC

¢3 24,421 VNL 4,546 OLA 61,06 RAL $18,0S RAO 6644°6 VEL 12,017 PTH T,O| VHP 4,351 OPA _60,42 RAP 301,16 [CC 1,4020

LNCN AZNTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTN INJ TIN[ PO ¢8T TIN INJ | LAT INJ 2 LONG

SO,D0 14 58 19 _653,01 -47,58 142,66 203,00 91,60 15 99 12 2653,0 -41,16 109,82

SO,G0 11 9 21 5624,43 -40,20 136,91 20_,81 66,81 16 9 4? 2624,4 -1T,08 109,24
70,00 15 26 47 3573,10 -33,48 135,00 2OE,O9 82,80 16 26 20 25?3,2 -32,96 108,27

80,D0 11 59 lO 3471,59 -26,19 126,36 201,15 79,74 16 57 2 2471,6 °£9,64 99,01

90.00 IT 2 54 3265,81 -26.01 110,78 200.65 ?8.48 17 5? 20 2261,$ -28,24 13.99
SOD,DO |6 46 2 2946,06 -28,19 67,75 201,15 79,74 19 I1 6 1946,1 -29,64 60,A0

110.00 20 26 13 2S20.00 -13,46 63.92 202,09 82.80 2! 9 13 1620.0 °32,96 35.19
DIFFERENTIAL CCRRECTION$

TOE 1.0418 TRA ,0423 TC3-1,2341 BAU

RDE 1,9059 RRA 3.0662
FOE 4,8852 FRA 8.4?09

DOE 2.1721DRA 3,]798

LAUNCH OAT[ NAR 23 197i

HEL]OCENTR|C CONIC
RL 149.10 LAL -.00

RP 210.70 LAP -1.05

RC 116.460 GL 53,54
PLAN£TOCEN?RIC CONIC

CS 22,838 VHL 4.758

LNCH AZMTH LNCH ?IRE
80.00 ]8 19 5

60.00 15 SS 20
7o.00 16 o IS

80,00 16 41 50
90,00 t7 50 1]

100,00 19 24 42

110,00 20 59 42

MID-COI/RS[ EXECUTION ACCURACY

• 6011 SGT 2016.2 6GR 4651,3 $03 1102,4

RCI-1,36?6 FAU °11711 RRT ,8967 RRF ,9990 RTF ,8998

FC3-4,1508 BSP 8528 $GB 1070,3 R23 ,0576 R13 ,9974
8CS 1,8421 FSP 1934 88! 5001,8 682 830,6 THA 68,]0

FLIGHT TIME 232,00

DISTANCE 569.301
LCX. 181,71 VL 32,26] GAL -5.06 AZL 85,31 HCA 192,98 8MA

LOP 14.85 VP 26.609 GAP 4.4? AZP 94.5? TAL 327.31 TAP
GP -35,40 ZAL 134,50 ZAP 94,81 ETS 182,31 ZAE 127,84 ETE

DLA 19,63 RAL 319,30 RAD 6644,0 VEL 11,943 PTM 9,95 VHP 4,168 OPA -58.32

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN
3581,43 -47,01 133,85 /08,95 98,33 16 18 26 2561,4

3518,15 -40,21 130,88 199,88 92,94 16 13 58 251R,1
3444,75 -54,15 125,04 19g,99 88,65 16 57 40 2444,8
3514,42 -29,56 114,90 199,72 85,62 17 37 4 2314.4

5091,65 -27,78 98,35 199,54 84,46 18 42 22 209],6

6788,89 -29,56 76,26 199,72 85,62 20 11 11 1788,9
2491,57 -34,13 53,96 199,99 88,65 21 41 15 149],6

ORBIT DETERMINATION ACCt_ACT
6T 62,5 6R 124.6 65 126.3

CRT ,9746 CR6 -,9995 CST -,9672
LSA |85,0 MSA 14.S SSA ,4

[L! 139,0 EL2 12,6 ALF 85,75

ARRIVAL DATE NOV 10 1971

EARTH TO MARS

179.46 ECC .19022 |NC 4.6928 Vl 29.805

160.29 REA 145.52 APO 213.60 V2 26.050
212.21 ZAC 67.12 ETC 271.26 LVI 25.85

RAP 30],15 ECC 1,5726
INJ 2 LAT INJ 2 LONG

°38.41 |02,85
"34,65 101.26

-31,11 96,75
"28.58 8T.55

"27.29 71.35
"28,35 48,90

-31,11 25.64

DIFFERENTIAL CCRRECTIONS
TDE 1.D34D TEA 1.DD77 TC3"I,4DSS BAU °5932

ROE 1.7024 RRA 2.8578 RCS-1.5860 FAU ,12505
FOE 4,9?98 FRA 9,2593 FC1-4,781? 08P 8506

60£ 1,9918 ORA 3,0554 BC3 1,9602 FSP _134

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2236.1 6GR 4418.6 SG3 1212,1 6T 65.2 8R 116.5 S8 125,5
RRT ,9118 RRF ,9986 RTF ,9183 CRT ,9811 CR8 -,9992 CST -.9768

SG6 4952.2 R25 ,O706 RIS .9964 LSA 152.8 MSA 15,5 SSA .4
SG! 4885,! 9G2 812,3 THA 64,5? EL! ISS,! EL2 l!.t ALF 81.01

LAUNCH DATE MAR 25 1971 FLIGHT TIN[ 234.00 ARRIVAL DATE NOV l_ 1971

NELIOCENTRI¢ CONIC DISTANCE 573.475 EARTH TO MARS
RL 149,10 LAL -,00 LOL 181,71VL 32,258 GAL -5,D9 AZL 85,84 HCA 194,19 8HA 1?9,42 ECC ,19029 INC 4.1644 Vl 29,885

RP 210.9S LAP -1.02 LOP ]5.8? VP 22.775 GAP 4.25 AZP 94,04 TAL 32T.11 TAP 161.51RCA 145.28 APO 213.16 V2 2£.001
RC 118,857 GL 30,32 GP -33,25 ZAL 156,48 ZAP 95,21ETS 180,99 ZAE 127,54 ETE 209,15 ZAC 89,28 ETC 271,03 LVI 22,20

PLANETOC[NTR;C CONIC
C5 21.364 VML 4,622 DLA 18,59 RAL _20,44 RAO 6645,4 VEL 11,890 PTH 8,90 VHP 4,02t DPA -56,42 RAP 298.9g [CC 1.35!6
LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LON6 |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 ]5 58 28 5484,08 -46,00 126,65 195,80 ]05,79 18 34 32 2484,| -55,59 97,_0

80,00 15 57 ! 3429,32 -39,63 121,40 ]97,4? 97,95 lS 54 11 2429,3 -32,20 95.01
70.00 ]6 27 23 5339,95 -34,00 115,87 198,17 93,48 17 23 1 2339.9 -29,04 59,27

80.00 17 14 52 3191.15 -25,86 101,75 198,14 90,4] 18 8 3 2191.2 -26,65 78,79

90.00 18 28 52 2950.72 -28.27 80.67 198.51 59.28 19 16 11 1958.7 -25.7E EI.g5
100.00 19 57 44 2665.83 -29,86 67.12 ]98.34 90.41 20 42 9 1665.8 -26.65 40.18

llO,O0 21 26 49 2385,77 -54,00 45,76 198.17 93,40 22 6 16 1386,6 -29,04 15,19

OIVFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY OR61T OETCRNINATION ACCURACY
TOE 1.0582 TEA 1.1755 YC3-1.5744 6AU .5926 SGT 2465.6 SGR 4192.T $83 1307.0 ST 88.2 SR 109.0 58 127.T

ROE 1.5358 RRA E,7205 RC3-1.1119 FAD .!1E|4 RRT .9505 RRF ,9545 RTF ._J24 CRT .9854 CRS ".9989 C|1 -.977S

FOE 5.0378 FRA 9.939? FC_-1,5501 6SP 8098 SG5 4581,9 R21 ,0615 Rll .9912 LSA 180.7 ASk 12.7 88A .5

80[ 1.8551 ERA _.9634 6C1 2.0?46 FSP 2299 SGI 4T99.3 $82 790.1THA 60.44 ELI 168.2 (LE 9,5 ALP 5|.13

LAUNCH DATE MAN 25 1971 VLIGHT TIN[ _36.00 ARRIVAL DATE NO¥ 14 1971

flELI(XtNTRIC CONIC
RL 149.10 LAL -.00
RP |It,E0 LAP -,99

RC 120.836 GL 27.44

PLANETOEENTRIC CONIC

CS 10.448 VHL 4.512
LNCM AZMTH LNCM TIME

50.00 IS Sl 3l

60.00 16 15 34
TO.O0 18 50 S

80,00 tY 41 55

90.00 18 55 59
• 100,00 20 24 47

I10.00 21 49 35
DIFFERENTIAL CCRRECTION8

TOE !,0488 TRA 1,3471 TCS-I,TSSl DAU .5954
ROE 1.4078 ERA 2,5655 RC3-1,5195 FAU ,15811

F0E 5,0787 F'RAIO.5277 FC3-5,8474 BSP 798!

ODE 1,7558 ERA 2,6978 BC3 2.1781 FSP 2449

OI$TAMC[ 577.65! EARTH TO NARS

LOL I81,71VL 12.216 GAL -!.1_ AZL 66.25 HCA 15t,40 SMA 179.39 ECC .19044 [NC 5.7191 ¥I 29,855

LOP 17,09 VP 22.756 GAP 4.04 AZP 93,59 TAL 126,90 TAP 162,11RCA ]45,21 APO 211.5t VE 25.9?2

GP -31.3t 2AL 138,15 ZAP 91,11 ST8 I79.50 ZAE 126.97 ST2 206,25 ZAC 71,21ETC 270.S0 LVI _0.74

DLA 13.69 RAL 321,48 RAO 1641.0 VEL 11.811PTH 6,87 VHP 1,911 DPA -14.65 RAP 297,03 [C¢ ].1365

L-I TJNE 1NJ LAT |NJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG
3416.10 -44.?6 120,78 I93.42 108.17 16 46 29 2415.1 -_1.00 93,43

3554,08 -36,?4 117.20 195,61 102,|0 17 11 28 2154,1 -29,57 g0,90

3252,30 -35,43 110,09 196,74 97,45 ]7 44 21 2652,1 -28,9T 85,10
$0g0.11 -29.5T 96.26 _g7,21 94.34 18 33 25 2090.] -24.80 71.85

2851.07 -26,11 60.60 197.12 91,2] 19 41 10 1851.] -25.97 54.55

2564.58 -26.t? 19,65 19?,21 94.54 21 7 51 1t54.6 -24,00 33.22
2259.12 -33.43 39,01 1g6.74 g7,45 62 2? $5 12gg. I -26.97 12.22

MID-COURSE £X[CUT|ON ACCURACY ORBIT OtTERNINAT|ON ACCURACY

8GT 2?04,4 SGR 5977.3 8GS 1556.5 ST T1.5 SR 102.A 88 129.2
RRT ,9416 RRF ,9985 RTF ,9455 CRT ,9906 CR8 -,9984 CST -.9818
$GB 4809,? R23 ,0956 RI3 ,9959 LSA 179,S NSA !2.0 $8A .6

88! 4748,S $82 ?62,? THA 56,59 ELI 124,6 [L2 S.O ALF 55,15

2OO



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE MAR II IS?| PLIGHT TIME 235.00

HELIOCENTR|C CCNIC DISTANCE 58t,698

RL 148.10 LAL ".00 LQL 181,71VL $t.ESS GAL -8.18 AZL 86,6l HCA 199,$1

RP 211.4S LAP -.IS LOP 18.30 VP 82.?00 GAP 3,64 AZP 93.20 TAL 329,$8

nC 12S.OSS 9L 24.08 GP "29.S0 ZAL 139.$7 ZAP 89.?4 IT8 1?8.73 2A[ 129.17

PLANETOCENTRI¢ CONIC

C3 19.786 VHL 4,448 DLA 11,49 RAL 322.43RA0 $(;42.7 VEL 11.824 PTH R,O4

LNCM AZMTN LNCM TIN£ b-! TIH[ INJ LAT 1NJ LONG INJ RT A$C |NJ AZMTH

S0,00 19 4 44 3391.43 "43,45 115.97 191.69 111.69

SO.00 15 31 42 3289.6? "37.70 112,08 194.23 105,48

?0.00 I? 9 48 3177,94 "32.93 104.43 195.67 100.?1

SO.DO 10 4 49 8005.20 -28.97 92.02 196.36 9?.57

90,00 19 20 25 2781.29 -2?,90 74.28 196.55 96.43

1DO.G0 20 4 ? 41 24?9.68 "28.97 53.39 196.36 97.57

ARRIVAL DATE NOV tS t071

EARTH TO NAR|

$MA 179.$7 ECC ,18065 IRE 3.3381 Vt 29.885

YAP 183,29 RCA 145,1T APO 213,57 V2 25.842

ETE 203,$2 ZAC 72.$9 EYC 2TO.S9 LVI 19.43

YNP 3,82S DPA -83,10 RAP 295.28 ECC !,32S?

ZNJ TIME PO CIT TIM INJ 2 LAT IRJ 2 LONG

17 0 49 2351.4 -30.66 90,06

17 26 32 2289,? -27.T1 85.91

15 2 40 2|?7.8 -24.99 ?8.42

18 54 54 2005.2 "22.9? 66.21

20 6 26 1?61.2 -22.20 48.59

21 29 1 1479,7 "22.9? 27.58

110.00 22 9 9 2224.66 "32,63

DIFFERENTIAL CCRR[CTION8

TOE 1.0670 TRA 1.8194 TC3-1,8888 BAU ,6030

ROE 1,2994 RRA 2,4209 RC3-1.2792 FAU .14317

FOE 5.0979 FRA11.0259 FC3-6,2638 88P 7906

BDE 1.6818 $RA 2.8582 8C3 2.2?96 FSP 25?2

LAUNCH DATE HAR 23 19?1

HELIOCENTRIC CONIC

RL 149.10 LAL -,00

RP 211.?3 LAP -,92

RC 128.308 _. 22,58

PLANETOCENTRIC CON|C

C3 19.318 VHL 4.398

33.35 195.67 100.71 22 46 14

MID-COURSE EXECUTION ACCURACY

SGT 2545.? SGR 3771.1SG3 1456.5

RRT ,9501 RRP *9g80 RTF ,9519

988 4787.0 R23 ,1067 R13 .9923

581 4730.6 $G2 733.1 THA S2.33

1224,T -24.99 ?.33

ORBIT OETERNINATION ACCURACY

81 75.0 8R 96.4 IS 130,1

CRT ,9941 CR9 -,9978 CST -.9049

LSA 178.1 MSA 11.4 $SA .7

ELI 121.9 EL2 6.4 ALP 52.14

PLIGHT TIME 240.00 ARRIVAL DATE NOV 10 1971

DISTANCE 586,004 EARTH TO MARS

LGL 181,?1 VL 32.254 GAL -5.20 AZL 85.99 HCA 197,82 8HA 179.36 ECC .19094 INC 3.0080 Vl 19,885

LOP 19,51 VP 22,864 GAP 3,63 AZP 92.85 TAL 325.44 TAP 164,26 RCA 145.11 AI_ 213.60 V2 25,911

• P -27.99 ZAL 14D.97 ZAP 87,93 ET$ 177.76 ZAE 125.15 ETE 201.19 ZAC ?4.62 ETC 270.37 LVI :6.26

LI_H AZNTH LNCH TINC L-I TIME INJ LAT

50.00 16 16 29 3312.47 -42.14

60.00 19 45 59 3234.t0 -36.60

?0.00 I? 26 48 3113.87 -31.72

80.00 lS 24 36 2932.?8 -28.81

90,00 19 41 28 2424.?6 -26.89

100,00 21 ? 30 240?.19 -25.21

110.00 28 26 15 2160.68 -31.72

OIPFERENT|AL CCRRECT|ONI

TD[ 1.0901TRA 1.6929 TC$-2,03SS BAU .6116

RD[ 1.2198 RRA 2.2984 RC3"1.2194 PAU .14496

FOE 5.1524 FRA11,4896 PC3"6,4969 6$P 7902

BDE 1,8387 BRA 2.8521 BC3 2,3682 FSP 2724

DLA 9,35 RAL 323,32 RAO 6842,S VEL 11.804 PTH 6.83 VHP 3.?SS DPA -51.64 RAP 293.61 DEC 1,8179

INJ LONG |NJ RT ARC |NJ AZMTH INJ T|N[ PO CST TIM INJ 2 LAT INJ 2 LONG

111.99 190.45 114.53 17 11 42 2312.5 -28;55 S?,89

107.?4 193.26 108.20 17 39 50 2234.1 -25.75 82,S8

99.6? 194.92 103.39 18 18 42 2113,9 -23,16 ?4,36

86.77 195,77 100.22 19 13 31 1932.? -21.24 61,83

98.00 196.02 99.09 20 26 13 1584.8 -20.51 43.56

48.14 195.7? 100.22 21 47 37 1407.2 -21.24 22.99

25.98 194.92 193.39 23 2 15 1160,7 -23.16 3.20

MID-COURSE EXECUTION ACCURACY CRRIT DETERMINATION ACCURACY

9GT 3197,4 $C_ 3585.4 803 1519,7 ST 78.$ 9R 91,$ $$ !$1.7

RRT ,9548 RflP .9976 RTF ,9570 CRT .9980 CR$ -,9971CST -,9880

SGB 4804.0 R23 ,11?3 R13 ,9908 LSA 178.3 NSA 10.S $SA ,S

981 4750.1 $82 717,? THA 45.43 ELI 120.6 EL2 4.$ ALP 49.3?

PLIGHT T|ME 242.00 ARRIVAL DATE NOV tO 1971

DISTANCE 590.153 EARTH TO MAR8

$HA 176,36 [CC .19129 INC 2.?191 Vl |9.818

LAUNCH DATE NAR 23 1971

LOL 181,71 VL 32,2S4 GAL -8.25 AZL 87,28 HCA 199.03

LOP 20,72 YP 22.629 GAP 3,43 AZP 92,57 TAL 326.20

GF -26.51 ZAL 142.09 ZAP 86,08 ET$ 176,90 ZAE 124.05

DLA 7,43 RAL 324,15 RAD 6642.4 VEL 1t.790 PTH 6.81

L-i T|N[ |NJ LAT INJ LONG INJ RT A$C INJ AZMTM

8269.92 -40,68 |05.65 108.61 |15.84

$198,83 -$5.$1 104,1| 182,60 110.45

3058.42 -90,77 25.$2 194.44 105,81

2570.12 -27.3? 82,31 198,41 |02,43

2810.08 -26,10 $4,14 195,?1 t01.85

2344.$0 -87.)? 43.$8 195,41 102.43

2109.24 "30.?? 24,84 194.44 Sos.el

HELIOCENTRIC CONIC

RL 149.10 LAL -.00

RP 212.01 LAP -.89

RC 127.588 GL 80,4?

FLANETOCENTRIC CONIC

¢3 18.982 VNL 4.388

LNCH AZMTH LNCM TIME

SO.DO 19 27 1

80.00 16 58 37

70.00 17 4t 5S

80,00 18 42 2

80.00 10 58 84

100.00 21 24 54

110.00 22 41 22

TAP 16S.22 RCA 145.05 APO 218,61 Vl 2S,$00

[TE 199,97 ZAC 79.11 ETC 270.17 LVI 1?.20

VHP 3.7010PA -50,30 RAP 292.10 ECC 1.3121

INJ TINt leo CST TIN INJ 2 LAT INJ 2 LONG

17 21 31 1289,8 "29,98 14.88

17 51 43 2185.8 -23,9? 79,98

18 32 54 2058.4 "21.47 ?0.$4

|8 29 S3 10?0,1 "IS,S8 87,S8

20 43 38 1618.9 -18.93 39.41

28 3 59 1344.l -19.68 18.95

83 15 2? 1105,2 "21.47 ||8.SS

DIFPERENTIAL CCRRECTION8

TOE 1.1187 TRA 1.8552 TC3-2,1781 JAU .8272

ROE 1,1189 RRA 8.1134 RC3-1,1882 FAU ,I4821

P0E 1,1239 WRAtl.80?8 PC3-$.8010 88P 7932

809 1,9948 ERA t.8SRS BC$ 2.4888 FSP 2780

LAUHCH DATE MAR 23 1971

MEL|OCEHTRIC CQNIC

RL 149.10 LAL ".00

RP 212.18 LAP ",$5

R¢ 129o850 04. 18.S8

PLAN[TOCENTRIC CONIC

¢3 18.7?8 VNL 4.333

LNCM AZMTH LNCH TIME

50.00 19 35 31

60.00 1? 10 0

?0.00 17 55 27

80.00 18 57 32

90.00 80 16 15

100.00 81 40 23

110.00 22 54 53

DIFFERENTIAL C_RECTION8

TOE 1.1487 TRA 2.0398 TC3-2.30713 BAU .6431

RDE I,O?S? RRA 2.043? RC3-t.1139 FAU .15i67

POE 5.1076 FRA12.0790 FC3-6.9924 BSP 8030

DOE 1.5783 BRA 2.887$ BE3 2,5818 FSP 284|

0R617 DETERMINATION ACCURACY

IT 86.3 8R 86.3 88 111.3

CRY ,g984 CRI ",S862 CO7 ".8900

LIA 177,| NSA 10,S 88A .i

ELI 118.8 EL8 3.4 ALF 48,31

ARRIVAL DATE NOV 22 1871

EARTH TO MARl

INk 179038 ECC .18168 INC 2.4$44 Vl 28,88S

NIO-COURIE 8XECUTION ACCURACY

$GT 3449.1 8_q 3381.9 303 18S8.1

RRT ,8804 RRF ,t170 RTF ,_987

$GB 4834,7 R23 ,1841 R13 .t$99

80| 4756.5 80_ 680,4 THA 44.54

FLISHT TIN[ |44,00

OlITANCE 154.381

LOG 111,7| VL 3t.834 tAL "3,88 AZL 87,54 HCA |00,83

LOP 21,92 VP |2,898 RAP 3,88 AZP $2,31 TAL 328.$4 TAP 188,17 RCA 144.80 APO 223,78 V2 |!o848

GP -23,15 ZAL 143.09 tAP 84.83 IT8 |?$,|3 ZA[ 122.$0 ET[ 198.$S ZAC 77.45 ETC 2$g.g? LVl 11,28

OLA S.?1 RAL $24,93 RAO 964_,3 VEL 11.?$1PTM $,81 VHP 3,660 DPA "49.08 RAP 290.?1 ECC 1.3090

L'! T|ME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG

3232,$1 "39.71 108.91 189,06 118.73 IT 30 24 2232.S -25.0| 83.03

3143,71 -34.4? 102.02 192,19 I12.33 18 2 24 2143.7 -22.37 ?7.27

3010,08 "25.$4 92,t7 194,17 107.48 18 45 3? 2010.1 -19.94 SS,03

2818.$2 "26,$1 ?$,49 195,24 104.26 19 44 27 1815.6 -18,14 $4.21

2861.58 -28.27 60,15 195,58 103,13 20 $8 56 1SDI.S -17.47 35.84

2290,09 "26.51 39,85 198.24 104,26 22 18 34 12g0.1 -18,14 15.50

2059,S? "29.94 21,09 194.17 107.48 23 29 10 1088.g -19.94 358.94

MID-COURSE EXECUTION ACCURACY OR$|T O[TERNINATION ACCURACY

SGT 3694.? SGR 3212.8 803 IS93.0 ST 88.2 SR 81.9 88 131.2

RRT ,9643 RRP .$964 RTP .9671 CRT .9994 CR$ -,g952 CST ".g918

SGB 48g6,2 R23 .t288 RI3 .9583 LSA 176.? MSA 10.2 S8A .9

$G! 4553.2 $G2 64?.4 THA 40,86 ELI 115.8 £L2 2.0 ALP 43,52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHCN OAYE MAR tS'lg?t

HELIO¢[MTII¢ ¢0NI¢

RL 149,10 LAL *.00

RP 212.57 LAP ".89

RC 139.|53 GL I1.8t

PLAMETC_ENTRI¢ ¢0N18

C$ 18.1S4 VHL 4.319

LNCH AENTH LNCM TIME

50,00 16 45 10

10.00 17 tO 20

?O.OO 18 ? 38

80.00 18 11 26

90.00 RO 30 55

100,00 81 54 18

110.00 93 Y S

FLIGHT TIN_ 246,00 ARRIVAL DATE NOV 84 1971

OISTAN¢E 59R.539 EARTH TO MARS

L04. 181.71 VL 32.2S5 GAL -5.34 AZL 87.76 HCA 20|.45 IRA 179.38 ECC .19218 INC 9.25?7 Vt 28.885

LOP 93.12 VP 92.557 GAP 3.09 AZP 92.08 TAL 525.6? TAP 16?.10 RCA 144.91 APO 213./5 VE 25.815

GP "95.89 EAL 143.97 _AP 92.55 ET$ |?5.44 ZAE 121.47 ET[ 195.15 ZA¢ T8.?8 ETC 288.?9 LVI 15.58

OLA 4,18 RAL 325.t? RAO 6t42.2 VEL 11.776 PTH 6.$0 VHP 3.R50 DPA -47.90 RAP 23t,45 [CO 1.5070

L'I TIN[ INJ LAY INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO ¢5T TIN |NJ 2 LAT INJ 2 LONG

3200.35 -38.81 103.57 133.75 120.50 17 35 31 2200.4 -23.52 81.37

3106.01 -33,A8 98,33 152.00 1t3.88 18 12 6 210E.8 -E0.83 75.21

296?,56 -28.93 89.9D 194.08 109.00 18 97 $ 1967,7 -18.55 iS.ST

9767.85 "95.17 ?5.19 195.25 _ 105.80 19 57 34 176T.9 -15.79 51,31

9511,39 -24,45 56.71 I95,80 104,67 91 12 46 1511,4 -16,15 52.77

R249,39 -25,67 36,56 195,23 105,90 22 31 40 1242,5 -18,79 12,88

8014,4? -29,95 18,12 |94,08 109,00 23 40 59 1014,5 -18,55 354,44

DIFFERENT IAL CCRRECTION8

TOE 1.1859 TRA 9.2147 TC3-2.42Rt 8AU .660S

ROE 1o0908 RRA 1.9334 RC3-1.0552 FAU ,159?5

FOE 5.0958 P'RA12.3018 PC5"?.0889 69P 51?5

802 1,5828 BRA 9.8599 BC3 2,6483 FGP 2800

LAUNCH DATE MAR 83 1971

HRL|OCENTRIC CDNIC

RL 149,10 LAL -,00

RP 912.86 LAP -,78

RC 134.478 GL 15.33

PLANETO¢ENTR1C CONIC

C3 18,604 VHL 4.315

LNCH AZNTH LNCH TIME

50.00 16 53 5

6O,OO 1? 96 44

70,00 18 16 43

60.00 19 84 2

90.DO 90 44 10

100.00 99 6 5A

110.00 23 16 9

MID-COURSE EXECUTION ACCURACY OmBIT DETERMINATION ACCURACY

8GT 3945.3 8GR 3045.0 GG3 1619.5 9T 90.9 3R ?7.0 88 131.0

RRT ,9669 RRF ,9957 RTF ,9?02 CRT ,8988 ¢R8 -,9940 CRT -,8933

9GB 4999.1 R25 ,1320 R13 .9973 LGA 176.8 NSA 10.0 88A 1.0

581 4945,5 882 619,6 THA 3?,44 ELI 119,1 EL2 1,1ALF 40,85

FLIGHT TIN( 249.00

DISTANCE 602.714 EARTH TO MARl

LOL 161.71VL 5R.R5? GAL "5.40 AZL 57.9? NCA 202.62 8HA 179.40 ECC .19288 INC R.O34R V! 99.895

LOP R4.39 VP 92.521 GAP 9.99 AZP 91.98 TAL 595.59 TAP 168.01RCA 144.83 APO 213.R7 V2 25.?98

GP "9R.?3 ZAL 144.76 ZAP 80.54 IT8 174.93 ZAE 190.06 [T[ 193.48 ZAC 79.93 [TC 2t9.il LVI 14.58

DLA R.TR RAL 396.37 RAO 9949,9 VEL 11.774 PTN 6.80 VHP 5.iOS DPA "46.89 RAP 988.24 ECC 1.3062

L-I TIHE INJ LAT ZNJ LONG INJ RT A3C INJ AZNTH INJ TIME PO ¢3T TIN INJ 9 LAT ZNJ 2 LONG

3171.88 "37.69 t01.57 188.62 121.60 17 AS 57 9171.9 -22.20 79,95

3074,36 °32,56 96.15 191.96 1t5,19 16 90 58 20T4.4 -19.64 T5,43

2930,33 -28,08 86,63 194,14 110,99 19 7 33 1930,3 -17,29 63,36

9725,78 -94,86 72,33 t95,35 107.10 20 9 28 1725,9 -IS,S8 48,79

9467,18 "93,66 53,71 195,74 105,96 21 95 17 146?,9 -14,91 30,10

9200,85 -24,68 33,70 195,35 I07,10 92 43 34 1200,3 -15,56 10,16

197?,15 "98,08 15,55 t94,14 110,99 23 51 8 9T7,2 "17,99 352,27

ARRIVAL DATE NOV 96 1971

DIFFERENTIAL CORRECTION8

TOE 1.2203 TRA R.3877 TC3-2.5480 BAU .6805

ROE .9787 RRA 1.8276 RC3 ",9965 FAU .15389

FOE 5.0670 FRAIR.45?4 _C3-7.1590 B&P 6527

|DE 1,5605 iRA 3,0069 BC3 9,7360 FIP 2630

LAUNCH DATE MAR 23 19T1

HEL|OC[NTRIC CONIC

MID-COURSE EXECUTION AcCuRACY _BIT DETERNINATION ACCURACY

$GT 4188.4 SGR 2885.9 $83 1634.4 87 94.1 8R 74.E 89 130.5

RRT ,9689 RRF ,9948 RTF ,9?29 CRT ,9987 CR3 -,9925 CRT -,9844

8GB 5085.2 R23 ,1529 R13 .9866 LIA 178,9 NGA 9.8 88A 1.1

881 5050,6 $82 592,2 THA 54,24 ELI 119,8 EL2 1,4 ALF 39,98

FLIGHT TIME 250.00

DISTANCE 608.889

ARRIVAL DATE NOV 29 19?1

EARTH TO MAR8

RL 149,10 LAL -,00

RP 213,16 LAP -,75

RC 136,914 GL 13,91

PLANETO¢ENTRIC CONIC

C3 18,614 VHL 4.314

LNCH AZHTH LNCH TIME

SD,OO 17 D 22

90,00 17 38 2I

70,00 19 28 49

tO,D0 19 35 30

90.00 20 58 14

100.00 22 19 22

ltO,OD 25 28 14

LOL 181.71 VL 32.952 GAL -5.45 AZL 88.15 NCA 205.81 8NA 179.45 ECC .1932T INC 1.8509 Vl 29.085

LOP 95.58 VP E2.485 GAP 2.62 AZP 91069 TAL 525.10 TAP 169.92 RCA |44.75 APO 214.11 V2 25.748

GP "21.65 9AL 145.47 ZAP ?8.75 ET9 174.28 2A[ !15.61 [T[ 192.00 ZAC 81.02 ETC 289.45 LVI 15.84

DLA 1,50 RAL 327,04 RAD G642,2 VEL 11, T74 PTH 6,80 VHP 3,596 OPA -45,81 RAP 26T,15 [CC 1,3083

L-I TIME INJ LAT INJ LONG |MJ RT ASC INJ AZMTH INJ TIN[ PO CGT TIN INJ 2 LAT INJ 2 LONG

3148,88 • -38,71 99,87 188,64 122,70 17 52 49 2146,9 -21,03 78.72

3045,82 -31,72 94,18 !g2,05 119,29 18 29 7 2045.8 -18,50 •1,89

9897,99 -27,29 84,40 194,30 111.59 Ig IT ? $8g?,4 -18,16 61,47

2989,59 -24,09 e9,83 195,58 108,90 20 20 19 1888,8 -14,44 46,S9

2428,09 -22,90 $I,ID 195,99 lOT,OR 21 38 42 142_,1 -13.80 27,77

9165.09 -24.09 31.20 I85.58 108.20 22 54 25 I1(_,1 -14.44 ?,g8

1944,21 -27,28 13.32 194,30 11t,59 24 0 40 944,2 -18,|8 550.39

DIFFERENT IAL CC_RECTION9

?DE 1.2607 TRA 2.5821 TC3-2.6558 |AU .?OO?

ROE o8328RRA 1,?293 RC3 -.8367 FAU .|5341

rOE 5.04t3 rRAI|.5?2S FC3-?,1378 05P 8539

DOE 1.5883 9RA 3.0911 BC5 2.8159 FSP 2959

LAUNCH DATE MAR R5 1971

HELIOCENTRIC CONIC

RL 148,10 LAL -,DO LOt. 181,71 VL 52,961 GAL

RP 219.46 LAP -,71 LOP 29.?1 VP 22.450 GAP

RC 139,171 GL 12,92 GP "20,64 ZAL 146,11 ZAP

PLANET_ENTRIC CONIC

C$ 18.6•5 VNL 4.321 DLA

LHCH AZHTH LNCH TIN[ L-I TIME INJ LAT

50.00 !• • 8 3194.91 -35.90

SO.OO 17 46 16 3020,63 "30,95

• 0,00 18 36 6 2868,24 -26,54

90,00 19 46 1 2655,62 -23,37

90.00 21 T 1? 2393,39 -22.19

lO0,OO 22 29 53 2190,09 -23,3T

110.00 23 3? 33 1915.06 -26.54

DIFFERENTIAL CORRECTION9

TDE 1,3022 TRA 2.7351 TC3-E,75?9 RAU .7228

ROE ,8974 RRA 1,6356 RC3 -,8806 FAU ,15303

FOE 5,0038 FRA12,6369 FC3-7,Dg39 D�P 875?

DOE 1.5815 8RA 3,186g BC3 9,8951 FIP 2966

NID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATIOH ACCURACY

$GT 4431.6 8DR 2732.4 883 t943.9 ST 98.1 SR 70.P $9 125,0

RRT .9700 RRF ,'i9_8 RTF ,_,49 CST .9990 CR9 -.8809 CIT -.9t54

$G5 5206.3 R23 ,1323 RI3 ,986D LIA 177,3 MSA 9.9 ISA 1,1

58t §I?5,1 $82 950.6 TNA 3|.30 ELI t21.O EL2 9.S ALF 5|.84

PLIGHT T1NE |S2.00 ARRIVAL DATE NOV 3D 1971

OISTANCE 611,051 EARTH TO NAR$

-5.51 AZL 88.32 HCA 205.00 5NA 179,47 ECC .|9391 INC 1,6842 Vl 29.886

2,43 AZP g|,55 TAL 324,90 TAP |69.81 RCA 144.97 APO 214,27 V2 2_.T!4

78,94 ET5 173.80 ZAE 117,13 [TE 190,67 ZAC 82,04 ETC 239,30 LVl 13.19

,36 RAL 32T.68 RAO 8642.2 VEL |1.777 PTH 6.80 VHP 3.5g0 DPA -44.87 RAP 288.15 ECC t.30T3

INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO CIT TIM INJ 2 LAT IMJ 2 LONG

98.40 188,T7 123.82 17 $9 lO 2124.g -19.99 ••.66

92,49 192.25 11T.22 18 36 38 2020,6 -17,47 70.55

92.49 194.57 112,33 lg 25 $5 1998.9 -15.15 59.BZ

6?,95 195.89 10g,13 20 30 16 1655.6 -13,44 44.67

48,80 196,32 108,00 21 47 10 1393.4 -12,79 25,71

99,02 195,89 109,15 23 4 23 1130.1 -13,44 6.03

1|,38 1g4,$7 112.33 24 9 28 915,1 -15.15 348.74

MID-COURSE EXECUTION ACCURACY ORDIT DETERNINATION ACCURACY

$GT 4670.4 9GR 2588.0 $83 1644.9 9T 1D2,1 SR 67,8 96 12g.1

RRT ,g707 RRF ,g925 RTF ,g76T CRT .gg?9 CRS -,9891CST -.9962

SGO 553g,6 R23 ,1300 R13 ,g855 LRA 177.7 NSA 10.0 SGA 1,2

981 5311,4 9G8 547,2 THA 98,61 EL1 122.5 EL2 3,6 ALF 33,57
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH DATE MAR 83 19T1 FLIGHT TIRE IS4.00 ARRIVAL OAT[ DEC t tSYt

HELIOCENTRIC CCNI¢ OIITANCE S|S.E31 EARTH TO NAR8

RL 149,10 LAL -.00 LOt. |8t,71 VL 3|,|i4 GAL -I.S? AZL 88.47 HCA 204,$8 INA |?1.|| [CC ,GiRl0 IN¢ 1,5368 VI El,Ill

RP 213,77 LAP -.8i LOP 27.90 VP 22.424 GAP 2.23 AZP 91,38 TAL 324,50 TAP 170.69 RCA 144.58 APO 2|4.45 V2 25.680

DE 141.545 GL tl,43 GP -Ig,TD ZAL t4D.TO ZAP ?5,28 ET8 |T3,$i ZAE |tS.'63 ETE 189.47 ZAC 86.08 [TC 269.15 LV! 12.53

PLANETOCENTR|C CONIC

C3 18o761 VNL 4.334 DLA ".U HAL 328.30 RAD $642.3 TEL ||,?81 PTH 6.i| VHP 3,S90 DPA -43,99 RAP 28§.24 [C¢ 1,3081

LNCH AZNTN LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTM INJ TIME PO CAT TIN INJ 2 LAY lNJ Z LONG

50.00 IT 13 20 3lOS.S9 "33.16 97.15 188.99 !24,38 18 5 6 2105.6 "lg.O? 71o75

60.00 1? 53 38 1998.40 -30.64 91.03 192.53 118.02 16 43 38 1998.4 -16.50 G8.38

70.00 18 46 40 2642.43 -25.80 80.76 |24.81 113,13 16 34 5 1842.4 "|4.24 58.38

90.00 lg 58 41 2626.34 -22.70 65.73 196.2? ID).g3 20 39 2? 1626.3 -12.53 42.9?

90.00 21 I? 26 2362.56 -21.53 46.79 196.72 108.T9 21 56 48 1362.6 o11.88 23.91

• 100.00 22 38 33 2100.81 -22.70 27.10 196.E? I09.93 23 13 34 1100.8 -|2,53 4.34

110.00 23 46 6 1889.25 -25.86 9,68 194.91 113°13 24 17 36 869.3 -14.24 34Y.29

OIFF(RENTIAL CORRECTION8 HID-COURSE [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1,346T TRA 2.9089 TCS-2.850T 8AU .7431 SOT 4905.8 6GR 2492.5 SG3 1640,4 8T 106.1 8R 65.0 AS I68.8

RD[ .8673 RRA 1.5480 RC3 -.8247 FAU .15183 RRT .9707 RRF .9911RTF ,9781 CRT .9964 CR$ -.9870 CAT -.g969

FOE 4.gsT? FRAt2.G_YS FC3-s.gge9 DSP 9018 Sr_ 5484.? R23 .1266 R13 .8652 LSA 176.5 MSA 10.t ASK 1.2

DOE 1.6016 BRA 3.2951BC3 2.96?6 FSP 2971 601 5459.1SG2 529.3 THA 26.15 ELI 124.4 EL2 4.T ALF 31.46

LAUNCH DATE MAR 23 1971 FLIGHT TINE 256,00 ARRIVAL DATE DEC 4 1971

HELIOCENTRIC CONIC

RL 149.10 LAL -.DO

RP 214.09 LAP ".64

NC 148.936 GL 10,34

PLANETOCENTRIC CONIC

C3 IR.928 VHL 4.350

LNCH AZNTH LNCH TIME

50,00 17 19 9

60.00 18 0 2T

70.00 18 54 36

SO.O0 20 4 37

90.00 21 26 48

100.00 22 47 29

110.00 23 54 2

DISTANCE 619.398 EARTH TO MARS

LOL 181.71 VL 32.267 GAL -5.64 AZL 88.61HCA 207,37 DNA 179.56 [CC .19535 INC !.3933 Vl 29.965

LOP 29.06 VP 22.378 GAP 2.04 AZP 91.24 TAL 524.18 TAP 171.55 RCA 144.49 APO 214.94 V2 65.945

6P -18.82 ZAL 147.25 ZAP ?3.45 ETA 172.98 ZAE 114.12 ETE 188.39 ZAC 83.86[TC 269.02 LVI 11.94

DLA -1.62 NAb 328.90 MAD 6642.4 VEL 11.787 PTH 6.81 VHP 3.596 DPA -43.10 RAP 284.40 ECC 1.3115

L-I TIRE INJ LAT INJ LONG INJ RT ASC _NJ AZMTH INJ TIME PO CAT TIM INJ 2 LAY INJ 2 LONG

3088.64 -34.50 96.06 189.2g 125.05 18 10 38 2088.6 -16.26 TS.9_

2978.T9 -29.61 89.76 192.88 118.69 18 50 6 1978.8 -15.75 68.33

2819.56 -25.24 79.27 195.31 113.81 19 41 35 1819.6 -13.42 57.10

2600.31 -22.09 64.04 196.71 110.61 20 4? 57 1600.3 -11.71 41.47

2339.1f -20.91 45.01 197. IT 109.48 22 5 43 1335.1 -11.06 22.31

2074.78 -22.09 25.41 196.71 110.61 23 22 4 1074.8 -11.71 2.84

1866.38 -25.24 8.19 195.31 113.61 24 25 8 866.4 -13,42 346°02

OIFF[RENTIAL CCRRECTION6

?DE 1.3921 TRA 3.0812 TC3-2.9377 OAU .7685

ROE .8406 RRA |.4644 RC3 -.7720 FAU .15030

FDE 4.9237 PRA12.6381 FC3-6.8776 DSP 9283

80E 1.6262 8RA 3.4115 8C3 3.03T4 FSP 2960

LAUNCH DATE MAR 23 1971

HELI¢CENTRI¢ CONIC

RL 149,10 LAL -,DO

tip 214.39 LAP -.60

RC 146.344 GL R.33

PLANETOCENYRI¢ CONIC

C3 19.107 VHL 4.371

MID-COURSE EXECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

SOT 5135.7 8GR 2323.7 SG3 1630.2 ST 110.1 8R 62.5 6S 127.3

RRT .9703 RRP .9894 RTP .9792 CRT .9944 ERR -.9846 CAT -.9974

SGB 5636.9 R23 .!221 R13 .9850 LSA 1Y9.2 NSA 10.3 8SA 1.3

861 5613.4 $82 514.2 THA 23.92 ELI 126.5 EL2 5.9 ALP 29,50

FLIGHT TIME 258.00 ARRIVAL DATE DEC 6 1971

DISTANCE 625,$63 EARTH TO MARS

LO(. 181.T1 VL 3E.271 GAL -5.70 AZL 88.73 HCA 208.55 6HA 179.62 [CC ,19615 INC 1.2651 Vl 69.965

LOP 30.26 VF 22.342 _AP 5.84 AZF g1.1t TAL 323.85 TAP 172.40 RCA 144.39 &FO 214.65 V2 25.t_9

GP -17.99 ZAL 147,75 ZAP 71.77 (T3 1?2.64 ZAE 112.60 ETE 187.46 ZAC 84.69 ETC 268.90 LVI 11.38

OLA -2.48 RAL 329.47 RAO 6642.4 VEL 11.795 PTH 6.82 VHP 3.606 OPA -42.58 RAP 283.65 ECC 1.5144

LNCH AZNYH LNCH TIME L'I TIME lNJ LAT

50.00 l? 24 35 3073.78 "53.92

60.00 19 R 47 2961.51 "ER,04

70.00 19 I ST 2?R9.50 064.66

80.00 EO 12 54 2577.16 -21.53

90.00 21 35 29 2310,lY "20.35

100.00 22 55 46 205|.84 -21.53

IIO.OD O 5 19 1846.12 -24.66

DIFFERENTIAL ¢OIRECTION8

TOE t,4393 TRA 3.2531 TC3-5.0179 IAU ,?921

ROE ,81T4 RRA 1,3854 RC3 ",Ttt4 FAU ,1414|

FOE 4.SYTt FRAIl,lit3 FC3-I.T215 BSP 9562

606 1.65|E ERA 3.5359 |C3 5.1026 I$P |641

1NJ LONG INJ AT A_C INJ AZHTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

95,13 189.66 125.61 18 15 49 2073.8 -I?.SS 75.86

88,85 195.29 119.27 18 58 9 1961.5 -15.03 67.46

T?.6? _95,TD 1t4.40 19 46 36 1T98.3 -RE.TO 55,99 "

62.55 197.20 II1.20 20 SS 51 1577.2 -10.97 40,14

43.44 197.68 110.07 22 14 0 1510.7 -10.32 20.89

23.92 197.20 |ll,20 23 29 ST 1051.6 -10.97 1.51

6.86 195.76 114.40 0 56 5 846.1 "12.70 344.90

MID-COURSE EXECUTIOR ACCURACY ORGIT DETERMINATION ACCURACY

8GT S360,7 6GR 2202.5 6G3 1615.4 ST llA.t 5n 60.1 88 126.2

ART ,6693 RRF ,98T3 RTF ._02 CAT .09_0 CR6 -.8680 CIT *.98TS

lOB lT65,5 R23 ,!171R|3 ,6646 LIA I80,1HIA 10.6 6IA !.3

8G1 S773.7 5G2 502.4 THA 21.86 ELI 125.8 EL2 6,? ALF 27.8_

LAUNCH OAT[ MAR 13 lift FLIGHT TIME E60,00 ARRIVAL OAT[ DEC 8 t6?!

H[LIQ¢[HTRIC CONIC OISTANC[ 62T,T24 [ARTN TO MAR1

DL 14R.tO LAL -,00 LGL tli,Tt VL St,ITS KAL -5,?? AZL 66,8t HCA 209,T3 8HA tT6.66 ¢¢C .29700 IHC 1,246T Vt 29.866

8P D14,72 LAP ".57 LOP 31.44 VP 22,307 GAP 1,66 AZP 91.00 TAL 323.51 TAP 173.24 RCA 144.29 AFO 2|5.08 V2 25.573

RC 149.Y?0 GL 8.41GP -1?.22 ZkL 146.25 ZAP ?0.12 ETI 1?2.34 ZAE t11.10 ETE 166.55 ZAC 85.46 ETC 2GR.Y9 LVl 10.86

PLANETOCENTRI¢ CONIC

¢) 19.3|9 VHL 4.398 OLA "3.20 RAt. 530.03 RAD 6142.5 VEL 11.804 PTH 6.83 VHP 3.R21 OPA -41.65 RAP 282.9? ICE 1.3179

LNCH A2NTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIH[ PO CAT TIN INJ 2 LAT INJ 2 LONG

50.00 t? 29 40 3060.60 -33.40 94.32 190.07 I66,09 18 20 41 2060.8 -16.92 ?4°66

60.00 10 16 43 2946.31 *28.53 8?.68 193.75 I19,?Y 19 I 49 1946.3 "14.39 66.88

?0.00 19 9 48 2781,37 "24,17 T6.83 186.26 114.90 19 SS 9 1781.4 -12,05 55._0

80.00 20 20 36 2856,59 -21.02 61.24 197.74 111.71 21 3 12 1556.6 -10,32 38.g?

90.00 21 43 33 2268,91 -19.84 42.05 198,22 110,58 22 21 42 1288.R -9.66 19.64

100.00 23 3 28 20_1,06 -21.02 22,6_ 19T.Y4 111.71 23 3? 19 10_1.1 -10.32 .34

110.00 0 12 10 1828.19 -24.17 5.74 196.26 114,90 0 42 39 626.2 -12.05 343.92

DIFFERENT !AL CClERECTION8 NIO-COURSE EXECUTZON ACCURACY ORBIT OETERN|NATION ACCURACY

TOE 1.4885 TRA 3.4232 TC3-3,0901 8AU .8160 8GT $580.? SGR 2086.4 8G3 1596.6 6T 118.0 DR 58.0 99 128.0

RDE ,?9?3 RRA 1,31_2 RC3 -.6?30 FAU .14614 RRT .96?9 RRF .9850 RTF ,9810 CRT .9892 CRS -.9792 CST -.9982

POE 4.9296 PRA12.SS40 P¢3-6.5492 BSP 9857 SGB 5858,? R23 ,1110 R13 ,9848 LSA 181.1N6A 10.9 SSA 1.3

DDE 1.6885 DRA 3.66?6 DC3 3.1626 FAT 2917 881 3938,2 682 493.4 THA 20.05 ELI 131.3 EL2 ?.6 ALP 28.01

2O3



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE NAR E3 $57$ FLIGHT TZI_ 2IE,DO ARRIVAL DATE DEC $0 |97$

NELIO(EM?RIC C0_!¢

iL 149,$0 LAL -,OD LQL t$$,?t VL

R? 215,04 LAP -.S$ LOP $2.Q$ VP E|,87| GAP 1,46 AZP 96,89 TAt, 385o17 TAP 174,07 RCA 144,$8

RC $St.RSt GL ?.55 GP -16.59 ZAL 948,S7 ZAP N.S8 IT8 t72.08 ZA£ t08.80 IT[ t8S,?? ZAC 88,96

PLAN[YO¢EMTRIC CONIC

¢3 $8,55t VHL 4.423 OLA 08,98 RAL $$Q,S? RAD Qq_8,8 VEL 11,814 PTH 6,83 VHP 3,840 DPA -40,95

DISTAl8 131,888 EAR?M TO HAR8

38.8?8 IAL -|.85 AZL 88.8i HCA 2tO.tO IRA |?i.?S [CC ,$i790 IHC $.0|87 vt ll.lll

APO 8|8.83 V8 85,838

[TC 289.89 LVI tO.St

LNCM AZNTH LNCM TIN[ L'! TIN2 |NJ LkT INJ LONG INJ RT ARC

30.00 17 84 8? 3048,80 -88.O8 83.68 tOO.S3

GO,GO $8 18 18 '8932.98 -88.09 86,85 164o28

?D,O0 li 13 18 2?88,$5 "23,?1 ?_.82 I$8,80

60.00 tO e? 46 8836.SS -DO.St 60.08 tie.So

9O.OO 81 51 4 2866.88 -16.3? 40,88 188,80

tOO.DO 23 $0 38 _012.60 -20.85 29.48 998,30

$$0,0Q 0 96 34 $852.3? "83,?t 4.74 988,60

RAP 282.3? ECC t.3888

|NJ AZMTH INJ TIME PO C8T TIM IHJ 8 LAT INJ 8 LONG

926,80 t8 88 t? 8049.8 -I6.38 74.14

tRO.t9 tg ? 8 tgss.O -93.83 88.0,

1|$,38 86 | II I?RS,S -II,47 84.14

1t8,18 29 tO 8 9838,S "8,73 S?,i4

|It.02 22 28 84 $269,6 "loO? 16.53

lI2,1S 83 44 tt 9012,8 "9.73 389,30

t15.33 O 48 4? 812.4 "$1,47 343,09

DIFFEREN?IAL C¢RRECTION8 MID'COURSE EXECUTION ACCURACY

TOE !.5888 TRA 3,898? TCS-3.|5G4 BAU ,94|8 8GT 8788,3 8OR t$89,2 883 9874,4

ROE *?768 RRA $.2409 RC3 -.eI?S FAU .14834 RRT .,SO RRF .eaRs eTr .9886

FO_ 4.77?8 FRAII,4580 FC3o6.3534 BSP tOtS4 88_ 6924,6 223 .1060 RtS ,9047

BDE 1.?858 6RA 3.8048 2C3 3.2585 FSP 8885 8G! 6108.8 862 487.2 TNA $8.39

LAUNCH DATE MAR 23 t9?l FLIGHT TIHE 864.00

DI8TANCE 636.035

-8.92 AZL 89.0? NCA 212.0? IMA

1,8? ASP 90,79 TAL 322.88 TAP

eO.9T IT8 171,85 ZAE 168.$2 2T[

HELIOCENTRIC CONIC

RL /49.$0 LAL ".DO L_. lRl.?t VL 88.|14 6AL

RP E$5,37 LAP -.50 LOP 33.78 VP 88.235 GAP

RC 153,669 GL 8.75 G? -$5.62 2AL 149.$0 ZAP

PLANETOC[NTR|C CONIC

C3 |8.827 VHL 4.4§3 OLA "4.68 RAL 331,10 RAD 6642.8 V£L $1,885 PTH 6.94 VHP 3.662 DPA -40.30

LNCM AZMTH LNCH T|NE L-I TIME ZNJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

SO.DO 17 38 57 3039,73 "32,85 93.03 195.03 126.84 10 89 37 2039.?

80.00 $8 23 28 ZD_$.35 "27.68 86,12 $94.78 riD,St $9 $2 9 $92/.4

1'0.00 19 21 11 2751.62 -23.30 74.95 197.37 115.71 20 ? 3 1751.6

80.00 RO 34 29+ 2522.16 -80.93 59.06 198.90 t$8.53 25 16 35 1522.2

DO.OQ 21 58 5 2282.37 -16.95 86.74 199.40 $11.40 22 85 38 1252.4

100.00 23 $? 20 1996.63 -20,$3 80,43 198,90 !12.53 23 80 37 938,6

180.00 O 24 33 1798.43 -23,30 $,87 197,37 125.?$ O 54 32 ?98.4

ORBIT OETERNINATION ACCURACY

8T t21.g 88 SO.O 88 tRS.?

CRT ,9880 CRS *.9768 COT -.898|

LRA $88,2 NSA 11.2 86A $.8

EL1 133.9 £L2 8,5 ALF 24,47

ARRIVAL DATE DEC 92 18?1

EARTH TO MAR8

11'9.83 [CC .|1885 ZNC ,9345 V$ 29.985

t74,69 RCA 144.07 APO 215,58 V2 28,489

185.06 ZAC 86,86 ETC 268.6D LV| R.88

RAP 281.83 [CC 2,32_3

INJ 8 LAT INJ 2 LONG

-15,90 ?3.70

-13.54 65.41

-$9,96 53.38

-9.20 37.02

"8.54 1?.54

"8.20 858.39

-sO.go 342.3D

DIFFERENTIAL C¢RRECTZON8 HID'COURSE EXECUTION ACCURACY

TOE 1.5911 TRA 3.7659 TC3"S.2154 BAU ,8648 887 6004.5 8OR 1880.5 $03 1849,8

RD( .7847 RRA $.$741 RC3 ".5843 FAU .14672 RRT .9633 RRF .9791 RTF .8829

FDE 4.7255 FRA$2,3599 FCS-9,1443 BOP 90466 8GO 6292.t 223 .tOO2 213 ,884?

BD[ 1.7155 ERA 3.94_1 2C3 3,2681 FIR 2849 lot 62?3.6 8G2 482.9 THA 18,89

LAUNCH DATE MAR 29 19T1

HELIOCENTRIC CONIC

flL 149.10 LAL ".00

R? 288.7$ LAP -,48

RC 188.143 _L 6,02

PLANETOCENTRI¢ CONIC

C3 20.|21VHL 4,480

LNCH AZMTH LNCH TIN[

80.00 17 43 !_

60.00 I5 28 21

70.00 18 28 45

8O.OO 20 40 45

80.00 2_ 4 39

100,00 83 23 3?

lID.D0 O 80 10

FLIGHT TIME 286.00

D|8TANC[ 840.188

LOL tll.?t VL S!.881 GAL o6.00 AZL 89,16 HCA 818.84 IRA

LOP 34.98 VP 12.800 GAP t.O? AZP 9O.?O TAt 328.48 TAP

GP -13.96 ZAL |49.59 ZAP 68,48 2T8 179,84 ZA2 106.66 2TE

DLA -8.22 RAL 831,62 RAD 9142,8 VEL It.IS8 PTH 1.86 VHP S.SS? DPA -39.88 RAP 281.37

L-I TIME |NJ LAT INJ LONG INJ RT AOC INJ AZMTH INJ TINt PO COT TIN 1NJ 2 LAT

3081,33 -38,80 18.88 199.55 127,13 18 83 44 8031,3 -18.80

2911.28 -27.32 88.80 198.34 180.88 19 18 83 9911.3 -I2,g!

2?38,40 "22,94 ?4.I5 I97.98 |16.D2 20 I2 28 |739,4 "10.82

280T.88 "98.76 38.17 199.52 112.05 81 22 38 150r.9 -8.T4

223T,|6 "I8,87 38.78 200.08 Ill,T2 22 41 ST 1237,2 -5.08

1982.38 -t9.76 19.54 199.82 112.85 23 56 39 988.4 "8.T4

1T|8.22 "82.94 3.I0 SOT.gO 116.0_ 0 89 ST 786.8 "tO.SO

O_B|T DETERMINATION ACCURACY

8? 125,8 82 34,2 88 122.4

CRT .9825 CR8 -.9727 CST -.9988

LSA 183,4 MIA $1,6 88A 1.3

ELl 138.6 EL2 8.3 ALF 23,98

ARRIVAL DATE DEC $4 liT!

EARTH TO MAR1

178,90 [CC ,19984 IkC .8387 Vl 29,i58

tP8.68 RCA 143.95 APO 815.89 V2 23.49!

$64.42 ZAC 8?,80 ETC 888.83 LVI 8.45

ECC 1.8311

INJ 2 LONG

73,51

64,g0

52,72

38.2_

16.54

387.55

341*54

DIFrERINT! AL CCIIRECTIONI

• TOE 1,8438 TRA 3.53|? TC3"3,2708 8AU ,8819

ROt ITS| ? RRA 1.1|01 RC3 -,$448 FAU ,137T8

FO2 4.8704 FRAtI.9348 FCR-8.9201 68P tO?iS

ODE 1,5078 BNA 4.0884 BC3 3.3153 FSP 2808

HID-COURSE [XECUTIOH ACCURACY ORB|T DETERMINATION ACCURACY

ROT i20v. I 8_ I?ll,l OG3 1881,6 IT 12g.O 88 5Z.i 58 12t.1

RRT ,8102 8RF ,17|8 R?T ,_828 CRT .8T85 CRI ",t5il CIT -,lifo

SOB 6488.8 883 .0847 RIB ,1848 LSA 184,6 NIA |1.8 58A |.3

SOl 8448,0 808 481.g THA |S.SS ELI J38.4 EL2 IO,O ALF 21,T7

LAUNCH DATE NAB 83 lg?l FLIGHT TIt_ 816.00 ARRIVAL _ATE DEC 19 IO?$

MELI(XENTRIC CONIC DISTANCE 844.330 EARTH TO MAR8

RL $48.$0 LAL -.O0 LOL |Rt.?t VL 38.884 IAL "6.68 AZL 88.88 HCA 294.40 8NA $?O.D8 2CC .26088 INC .?492 V| 89.11|

RP 258.04 LAP -.48 LOP 36.|t VP 22.984 GAP .68 AZP 80.82 TAL 888.09 TAP $?6.49 RCA 943.83 APO 258.$8 V2 28.414

RC $$8.831 6L 5.33 GP -14.88 ZAL 149.80 ZAP 88,99 IT8 171.47 ZA2 I68,88 2T[ 113.85 ZAC 00.|0 [TC 288,48 LVl 0,85

PLAMETOCEMTR|¢ CONIC

C3 20.439 VHL 4.52! DLA -8,7? RAL 332,12 RAD 9143,0 VCL tt,889 PTH 6.8? YHP 3.?]6 DPA -39.10 RAP 28D.98 ECC 1.3384

LNCM AZNTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE F_ CST TIM |NJ 2 LAT INJ 2 LONG

50.D0 |? 4? 94 3024.20 "38.99 $2.10 192.10 127,37 |8 3? 38 2024.2 -|5.$5 72.95

60.00 tO 32 58 2908.55 -2?.08 14.98 19S.DS 121.92 tg 2| 89 990...5 -12.54 64.46

70.00 $9 52 5 2721,75 -22,82 ?3,53 $96.88 916.30 20 I? 33 9720.8 -$0.$2 52.14

80.00 20 4+ 35 2498.33 -19,48 5?,39 200.16 |$3.t3 2! 28 ]3 |495.3 -5.33 35,51

90.00 22 10 48 2225.?4 "$8.23 S?,95 20D,66 !12.00 22 4? 52 1223.7 -7,65 15.91

$O0.OD 23 2g 30 _DRg.RD -$9,48 18.78 200.16 IJ3.]S 24 8 2D 999.8 -833 356.88

110.00 D 35 27 1778.57 -22.68 8,44 998.§0 |t6.SO 1 S 2 775.6 -10.1_ 341,06

OIFFER[NTIAL C¢RR[CTION8 NZD-COUR$E EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TO( 1.8g84 TRA 4.1095 TC3-3.3886 6AU .9973 8GT 6406.2 SGR 1697 8 SO3 14gI,D ST 133.3 52 51.0 88 119.7

ROE .7404 RRA $.D508 RC3 -.508? FAU .93468 RRT .g564 RRF .97'_S RTF .9829 CRT .9744 CR8 -.9G52 CST -.9992

FD[ 4.6138 FRA$_.ogso FC3-5.7034 68P 110T5 SOB G687.4 223 .0_')2 R13 .9846 LRA $85.9 MIA 12.3 _SA ].3

602 t.8528 BRA 4.2418 6C3 3,35?0 FOP 2759 8G$ 6809.9 $G2 48[ 6 THA 14.30 ELI 142,3 EL2 0.? ALF tO.S8

204



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUN¢H OAT• NAR t| 1019 FLIGHT TIN• |TO,D0 ARRIVAL DATE DEC II liT1

MtLIO¢ENTR|¢ C_NIC O[STANC[ 148,47| EARTH TO NAIl

RL |49,t0 LAL -,00 LOL |81,71 VL $•,300 GAL *$,17 AZL 89,33 HCA 8|S,SD 8NA |RO,O8 ECC ,•OlSl INC ,1250 Vl 8S,$8S

8P 814,39 LAP ",39 LOP 37,•? VP Z•,IJ8 GAP ,69 AZP DO,S4 TAL 321,?| TAP 177,•7 RCA 143,71 APO tEl,AS V• •S, SlS

RC 161,114 84. 4,il feP _14,01 ZAL 150,•? ZAP R,5? [Ti I71.31 ZA[ SOS,DIET[ 153,33 ZAC 88,61 •TC 268,40 LVI I,ST
PLANETO¢2NTRIC C_IZC

C3 •0.780 VHL 4,599 DLA -S,27 RAL 33•,61 RAOllAS,• VEL 1|,865 PTN 1,28 VHP 3,?46 SPA "31,iS RAP 280,62 ECC 1,5420

LNON A2NTH LNCN TINE L'I TINE |NJ LAT INJ LONG IHJ RT ARC INJ AZNTH INJ TIN[ PO C8T TIN INJ 2 LAT INJ 2 LONG

SOoOO 19 SL S 301D,21 "31,66 91,74 |9•,88 1•7,57 |8 41 •1 2015,2 "14.86 ?2,72

60,DO 18 3? 19 •89$,1• -26.76 84,51 196.53 1•1,34 19 25 35 1895.1 "12.23 14.09

70.DO 19 3? D •712.S3 "22.34 72,92 199.•1 116.53 •0 2• •2 17|9.5 "9.72 St,iS

DO.DO 20 52 10 2484,35 "19,13 56,7| •00,8t 1|3.37 •| 33 34 1484,4 "7.9? 34.90

DO,DO 2• 16 35 2211.27 "1?.9• 37.•• 201.35 112,•5 •2 53 •7 |2t•.O "?.28 15,24

tOO.DO 23 35 2 1958.83 -19,13 18,07 •DO,8| |13,3? 24 ? 40 958.8 -7.97 356,Z?

|tO.DO O 40 25 |?iS.3| "•2,34 1.87 199.•I |1i.53 | 9 51 76t.4 "9.78 340.56

OilrFERENTIAL CCRRECTION8 NID-COURSE EXECUTION ACCURACY ORDIT DETERNINATZON ACCURACY

TOE 1.7543 TRA 4.2808 TCS-_.SGOD BAU ,9428 SGT GSS9,• $GR 16|S.4 883 1460,8 iT 137,0 8H 49.7 $8 !18,2

RO( .7311 RRA .9943 RC3 -,471• FAU .13128 RRT .9519 RRF .9665 RTF .9830 CRY .9699 CR8 -._811 CiT -.9993

FD( 4.55T5 FRAIl.9470 FC3-5,4692 BRP 21321 8GB i?94.0 R•S .0842 813 .9845 LiA 187.2 NSA 12.7 8SA 1.3

BD[ t.900S iRA 4.394? 8C3 3.3938 FSP 2710 SGt 6?76,9 SO• 48•.0 THA 13.12 ELI 145.3 EL2 11.4 ALF 19.50

LAUNCH DATE NAR 23 1971 FLIGHT TIN• •7•.00 ARRIVAL DATE DEC 20 19T1

NELiOCENTRIC C¢NIC OIITANCE 652.806 EARTH TO NAR8

RL 149.10 LAL -.00 L(X. 181.71 VL 32.306 GAL -6.•5 AZL 89.41 HCA •16,71 8NA 180,17 ECC .•0311 INC .5855 Vl 29,88S

RP •16.?3 LAP -.35 LOP 32.43 VP 22,093 GAP ,SO AZP 90.4? TAL 3•1.3• TAP 178.0A RCA |43,$8 APO •16.78 V• 25,347

NC 163.649 GL 4.09 GP -13.48 ZAL 150.14 ZAP Dt.|D iTS 171.18 ZAE |0•.4• [TE 18•,88 ZAC 89.19 ETC •18,36 LV| 8.II

PLANETOC[NTIIC CONIC

C3 •I,144 VHL 4.S98 OLA -6,72 RAL 333,10 RAD 6643.3 VEL 11,880 PTH 6,89 VHP 3,?80 DPA -38.02 RAP •80,35 ECC 1.3480

LNCH A•NTH LNCN TIN• L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TZNE PO CiT TIN INJ • LAT |NJ • LONG

50.00 t? 54 40 3013,28 -31,41 51,45 193.27 127.74 18 44 53 •0t3.3 -14,6• ?•,SO

SO.DO 18 41 21 2888,86 -•6.54 84,13 197,18 12t.32 |9 29 35 1888,9 -11.26 iS.?T

TO.GO 19 41 43 2?11.83 -2•,10 ?2.4? |99.8? |16.73 •O •! SS |711.D -9.49 81,12

80.00 20 57 21 2474,83 -12.8T S1.12 201.49 |13.58 21 38 38 14T4.8 -7.85 34,38

80.00 22 2• O •201,?1 "17,86 36.58 202.03 112.45 22 58 42 |201,? -t.iS 14.66

tO0,O0 23 40 13 1949,30 -18.87 17,48 201.49 113,58 24 1• 43 949.3 -?,lS 3S5.T3

1tO.DO O 45 5 1752.45 "22,10 1.39 199.8? 116.73 I 14 24 758.4 "9.49 340.14

DIFFERENTIAL CORRECTION8 N|D'COUR$E EXECUT|ON ACCURACY ONBIT DETERNINATION ACCURACY

TOE 1.8108 TRA 4,4514 TC3-$,398? BAU ,9187 8GT 6786,2 $GR t538,3 $83 14•8,3 ST 140,8 88 48,4 88 111,?

ROE .T231 RRA .8403 RC3 -.4386 FAU .1279• RRT .948? RRF .9610 RTF .983| CRT .9821 CR8 -.SS6T CGT -.9994

FD[ 4.4988 FRAtt,?6S9 FC$'S,•3?i BRP 1|68| $88 6958.4 823 .0793 813 ,9844 LIA 188.0 NiA 13.1 82A 1.1

SO[ 1.9412 iRA 4,5496 DC3 3.4•89 VIP •l|? 881 194|.3 DO2 484.5 THA 12,|T EL| 148.2 EL• |2.0 ALV 18,$1

LAUNCN DATE NAR 23 1271
FLIGHT T|NE •?4.00 ARRIVAL DATE DEC t• 1971

NELIO¢ENTR|¢ CONIC D|ITANC[ iSO.T3i [AITH TO NAil

NL 348,10 LAb -.00 t_ 181,?| VL $•,31• GAL -I,$4 AZL 19,42 HCA 217,8? INA 180,2? [CC .•0429 INC .5107 Vl El,Ill

RP 217.08 LAP -.21 LOP 39,S8 VP D•.D5? GAP .3! AZP 90.40 TAL 320.93 TAP 178.80 RCA 143.44 APO •lT.OI V• tS.3O$

R¢ 188.1?8 GL $.94 GP -12.98 ZAL 120.92 ZAP 59.86 ET$ 171.06 ZAE 101.OS ETE 188.44 ZAC 89.TO [TC 268.32 LVI ?.76

PLANETOCENTNIC CONIC

C3 El,SiS VNL 4.140 DLA °7,14 RAL 323.$? RAO 8D43,5 VEL 1|,897 PTH 8,91 VHP 3.815 SPA -iT,S3 RAP teD,l| •CC 1,3S43

Lien AZNTN LNCN TIN• b-I TIN• |NJ LAT INi LONG INJ RT AIC INJ AZHTN IHJ TIN• PO CRT TIN INJ 2 LAT lid 2 LONG

SO,DO I? Sl G 3009,31 -31.20 91.2• 103.89 12T.87 18 48 12 2009,3 -14.41 Yt,3t

GO.DO 18 42 20 1013,22 oil. IS 83.82 107.80 Itl.8T |9 33 24 1283.7 -11.T4 iI,St

TO.D0 12 41 S 2704.28 "It,SO 72,08 |OO.S4 ItS.e0 20 31 93 tTO4.9 "2.24 SO.St

80,OO II 8 IS 2411,23 -18.15 |S,I| 202,17 113.?S 21 43 |2 t410.8 -?.38 33.21

90,DO 22 27 7 8122.13 -17,43 ]S,O3 202.?| 112.63 23 3 39 llS2.l "I,18 t4,1i

100.00 23 45 ? 194|,1! -18.85 t8.98 2O2.tT |t3.?S 24 |7 28 841.1 "?.28 3iS,27

SlO.OO O 49 SO |?SI.TS -21,90 .98 200,54 Ill. S9 I 13 42 791.? -9,24 SSi. TS

OIFFERENT|AL COIRECTION| HID-COURSE EXECUTION ACCURACY

TOE 1,8195 TRA 4,i221 TC|-3,4313 8AU ,0940 IG? 69$8,? 8_q 148i,T $83 tSR|,O

202 .?lit RIA .8823 R¢3 -.4080 FAU .||442 RRT .9407 RRF .2248 RTr ._,32

POE 4.4410 PRAtt,SlOt FCS-S.OOt9 |SP 11984 888 712|,4 R2I ,OTSO 813 .9843

2OK 2,0020 |RA 4,TOTS |¢S 3,iSiS FIT 8603 |it 7104,$ $52 4Ol,t THA 11,2S

LAUN¢N DATE NAR tS 1971 fLIGHT TIHE 2TO,DO

HELICKENTRIC CONIC OIITANC[ liD,iS|

RL 149,10 LAL -,DO LO¢ 1it,T| VL $2,318 OAL "1,43 AZL iS,SO HCA 219,01 8iA

RP 217.43 LAP ".28 LOP 40,?3 VP 22.02| GAP ,12 AZP

RC I88,?t? GL $,02 GP -1•,11 ZAL 1S1.$4 ZAP 58.57 IT|

PLANETO¢ENTRIC CONIC

C3 R1,037 VHL 4oi04 DLA "?,3• RAL 334,04 tAD DI43,7 V[L

INCH AZNTH LNCN TIN• L'| TIN( |NJ LAT

SO.DO 18 I 25 300i.23 -31.11

60.00 tO 40 2 28?0.48 -•1.20

TO,DO 19 SO lO 2191.34 -•1,7_

8O,OO •1 G_ 2439,6T "18,45

80.00 22 21 5S 2165,•4 -17.23

100.00 23 49 43 1934.14 -t8.45

110.OO O 53 40 IT40.16 "El.T2

DIFFERENTIAL CCRRECTZON8

TOE 1.9_81 TRA 4,?Sk44 TC3"S,4S8? BAD 1.0203

ROE .TEl6 RRA .8408 RC3 -,STDG FAD .12068

FDE 4.3826 FRAII.4455 FC3-4.7702 DIP 12•64

DOE 2.0562 iRA 4.86?6 BC3 3.4794 FRP 2547

ORBIT DETERMINATION ACCURACY

IT 144,2 88 47.S II tlS,S

CRY .0800 CRI ",9122 CIT -,IPiD

LIA 190,1NIA lS,S OIA t,S

ELI 151,2 EL2 t2,1 ALF tTo$O

ARRIVAL OAT[ DEC 24 |971

[ARTN TO NAR8

180,ST ECC ,2DIS| INC .4299 VI 29,181

90.34 TAL 320,$3 TAP 172.31 RCA 143.10 APO 217.44 V2 28._19

tTO,il ZA[ 09.T2 ET[ 102,26 ZAC 90,1T [?C 211,29 LVI T, ST

11.9|4 PTH 6,92 VHP $,813 SPA -37.08 RAP 279.91 ECC 1,3112

INJ LONG INJ RT A$C INJ AZNTH INJ TIN• PO ¢$T TIN INJ 2 LAT INJ • LONG

$1,04 194.S! 127,G? 18 51 22 2008.2 -14.2T 72.18

85,56 192.41 121.72 19 3? 2 |879.5 -11.58 63.31

?1.72 20|.22 117.03 20 33 17 I099.3 -9.03 50.16

$5.18 202.8? 113.90 21 4? 51 1459,7 -T,15 53.52

35.56 •03.43 112,T8 •3 8 20 |!82.2 -6,44 13.T3

16,52 202.8? 113,g0 24 21 58 934.1 "?.15 $14.82

,63 221.22 117.03 I 22 4? ?46,2 -g.03 332.48

NID*COURIE EXECUTION ACCURACY ORIIT DET[RNINATZON ACCURACY

8iT 7145.8 8DR 1400.• 883 1361.1 ST 147.T 8R 4t.2 18 |13.T

RRT .9338 RRF .94?9 RTF .983• CRT .9S4T CR6 -,9475 :iT ".999G

8GB 7281.? 823 .0T08 R13 ,9841 LRA 191.6 NiA 13.9 8SA !.3

$81 ?•65,0 $82 4g2,6 THA 12.4• EL| 154.2 EL2 13.2 ALF 16.T8
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JPL TM 33-1OO EARTH.MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE MAR |l ll?t

MELIOCEMTSlC CORI¢

SL 149o10 LAL -,00

RP 2t?.?S LAP °.24

R¢ tTI.IU 4L 2.S3

PLAN£YOCENYR|C C_lC

¢3 22.3S6 VHL 4.?29

LNCH AZMTM LNCM'TIME

90,OO 11 4 30

QG.QO 18 St 33

TO.D0 19 54 IS

OD.O0 21 11 13

SO.O0 22 38 2?

|O0.O0 93 54 4

ttO.O0 0 ST 3?

• PLIt_T TIlG ITI,00 AmilVAL |iT[ 0[C IS II?i

DISTANCE ll4.9T9 EARTM TO NARI

L0t, tlt,?l VL il,$1S GAL "1.i3 AlL 89,e$ tiCA E20.tl 8NA It0,4? [¢C ,20178 INC .3?El Vl 9l,ll3

LOi_ 4t.tT VP t|.9Sl GAP -.0? AlP 90.28 TAL 320,i3 TAP |lO.Rt RCA |43.|6 4PO 9|?,79 vl 2i.RRl

"19,06 ZAL |S|.S9 ZAP 5?.32 ETS 170.80 ZA[ 90.41 [TE 161.7! ZA¢ 90,S2 [T¢ 268,28 LVl Y.O0

OLA -T.86 RAL 934.50 RAO t643,9 VEL 1t.931 PTH 6.94 VMP 3.892 OPA -36,62

L-i T|flE 1NJ LAT IMJ LONG INJ RT ASC INJ AZflTM INJ TIME PO CST TIN

3003.99 -31.D? 90.91 195.t6 |28,94 16 $4 34 9094,0

2676.21 -96.08 83,36 lgD.lt 191.88 19 49 29 1676.2

9694.?8 -21.56 71.44 291.91 1|?,14 20 39 19 1694.8

9453.05 -16.29 34,89 203.56 114.09 91 52 6 1453.8

2178.84 -17.06 35.17 204.14 112.90 23 12 46 1178,8

1996.39 -18.29 16.19 203,58 114.09 94 26 13 928.3

1741.60 -91.38 .36 ZOt.91 117.14 I 96 39 741.6

RAP 9?9.91ECC 1,39|1

IMJ 2 LAT INJ 2 LONG

"14.16 ?2.08

-|1.42 63.14

*S.S? 90.32

-6.96 33.19

-6.24 13.37

-6,96 354.S6

-8.87 339.94

DIFFERENTIAL C_R[CTIONi MID-¢OQRSE EXECUTIOR ACCURACY

TOE 1,9899 TRA 4,9668 T¢3-3,44|6 |_U 1.046| 8gT 7313.9 8GR |339.3 3G3 1396,?

RDE .7076 RRA .7947 RC3 ".3539 FAU .11798 RRT .9861 RRF ,i40O RTF .9831

FOE 4.3246 FflAtt,9680 V¢3-4.S395 liSP 19S80 660 ?439.6 R23 .Q671 RI3 .9840

BDE R.1120 6R4 5.0299 BC3 3.4997 FSP 9490 961 ?422.9 SG2 49?.9 THA 9,66

ORBIT DETERMINATION ACC_IACY

ST 131.9 3R 45,3 Sl 111.9

CRT ,9492 CR8 -,9429 CIT -,9697

LSA 193.1 MSA 1_,3 SSA 1.3

ELI 1S?.9 EL2 t_.? ALV 16.09

LAUNCH OATE MAR 23 liT1 FLIG_T ?1_[ 280,00 ARR_¥AL DATE DEC 26 1971

HELIOCENTRIC CONIC

RL 149.10 LAL -o00 LOL 191.71VL 39.332 GAL

RP _18.1S LAP -.20 LOP 43.0| VP 21.9S0 GAP

RC 173.629 CA. t.O9 GP -11.63 ZAL 152.02 ZAP

PLANETOCENTRI¢ CCN|C

¢3 22,816 VltL 4.777 OLA -8.12 RAL 334,95 RAD 6644.1 V[L 11.gs0 PTM 6.95 VHP 3.933 OPA -36,20

DISTANCE 669.093

-6,62 AZL 89.99 HCA 221.30 8MA 180.58 ECC .2o$og

-,27 AZP 90,23 TAt. 319.72 TAP 161.09 RCA 143.01

56,19 ETS 170,81 ZAE 97.13 ETE 181.39 ZAC 91,04

TD[ 2.0517 TRA 5,1391 T¢3-3.5021 iAU !.0730

ROE *7030 RRA .7506 R¢3 ".3211 FAU .113T3

FDE 4.2659 FRAII,09S9 FC3-4,3160 9SP 12967

lOG 8,1694 BRA 1.1937 |C3 3.9176 FIP 2431

EARTH TO MARS

INC .SOSS VL 29,643

APO 218.16 V_ 29.189

ET¢ 268,27 L_I 1.63

LNCM AZMTH LNCH tiN[ L-[ TIME IMa LAT INa LONG INJ RT ASC INJ AZMTH IMJ VINE PO CST TIN

SO.D0 18 ? 29 300E,49 -31.01 90.89 195.81 128.09 16 5? 31

40.00 18 tS S3 2673.79 -26.00 63.92 199.60 I21.95 19 43 46

?0.00 16 l? 59 9691,18 -21,4? ?1,22 209.61 117.22 20 42 SO

8O.O0 21 IS 16 _449.08 -t8.16 84.53 904.30 114,11 21 39 8

IO,DD 22 40 43 2173.54 "|2,92 34.84 204,8? 113,00 23 16 S?

I00.00 O t ? 1923.55 -18.16 15.90 204.30 114.11 0 34 SO

110.00 I I 21 1738,00 "21.47 o14 202.61 11?.22 I 30 19

DIFFERENTIAL CORRECTIONS MID*COURSE EXECUTION ACCURACY

8GT ?4SS.S 8_ 1261.3 3G3 IEgt,l

RRT ,9174 RRP ,9313 RTF ,9830

SG8 ?394.5 R23 .0937 R13 .9838

SGi ?STT.9 8G2 303.T THA 9,96

RAP 279.?3 ECC 1.3733

INJ 2 LAT INJ 2 LONG

9002,S -14.09 ?2.02

tlT3oS -It.32 43.02

1691.2 -8.73 60.13

1449,1 "6.80 32.93

1173.5 -6.O? 13.07

923,6 "6.90 334.29

?SS,O -6.?3 339.04

ORBIT DETERMINATION ACCURACY

ST 154,6 3R 44.4 SS ttO.T

CRT ,9435 CR9 -.9377 CS? -.99i$

LSA Ig4.? MIA 14,? IIA 1.3

ELI 1S0.2 ELI 14.2 ALV !S.30

20S



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATS MAR R4 1971

HELIOCENTRIC CONIC

RL 149,14 LAL ",00
RP IO?o3R LAP *1,8D

R¢ 31,RSl GL -14.68
PLANETOCENTRIC CONIC

C3 3S.745 VNL &,504

LNCN AZNTN LNCH TINS

50.00 Ig 15 45
60.00 gO 31 ST
_0.00 gg 10 11

80.00 0 16 43
90,60 g 11 89

100.00 g 59 35

110,00 3 13 34

FLISHT TINS 844,00 ARRIVAL DATE AUG tS Sift

DISTANCE 55S,809 EARTH TO NAR8
L04. ti2,?t VL 55,857 6&L "?,$8 AZL 92,?E NCA tS?,2$ 8HA EiO,41 EC¢ ,38504 INC 8, Y24l VI El,IT?

bOP 316,97 VP 25,48e GAP 18,48 AZP 85,00 TAL 568,S5 TAP t01,88 RCA 143,51 APO 276,90 Vg E6,4RO

6P 5,54 ZAL t40.20 ZAP tM,52 [T8 158,R2 ZAE SIS.40 ETE 154.75 ZAC t06.80 (TC E?S.06 LV! -19.I9

OLA "25.8D RAL 553,05 RAO 5650,S VEL tE,554 PTH 7,45 VHP 5,980 OPA -:5,4? RAP 30S,62 ECC 1,6541

L-| TIN[ INd LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CIT TIM INJ g LAT INJ g LONG

ETSO.tO -lS.53 ??.S8 199,62 534.E6 20 ! 56 I?SO.I "1.53 61,gl
R546,34 -83,09 65,40 SOS,S1 t68,45 21 14 5 1546,3 2,9! 47,30

2R56,46 -5,68 45,95 210,64 123,54 22 4? 50 1258.5 ?.68 g?.3S
1874,?3 .l? 28,79 E84,63 189,86 0 47 58 874,? 12.30 1,01

1504.55 3,$1 596,47 216,53 I88,07 2 36 33 504.6 14.61 S35.0a

$349,20 ,|? 343,15 214,65 |19.56 3 22 4 349,2 12,30 522,36
1303.30 -5°28 355.54 210.64 125.64 3 35 lg 305.3 ?.68 315.50

DIFFERENTIAL CORRECTIONS

TDE ".982g TRA-I.DS3S TC3 -.1002 BAU .0955
ROE -.500T RRA -.0646 RC3 .1495 FAU .0442T

POE ,7968 FRA 2.4561 FC3 ",9643 BSP 3814
80[ 1.1085 BRA 1.9554 8CS .1798 FSP 566

MID-COURSE EXECUTION ACCURACY
6GT 2184,9 Sr,R 500.0 s63 248,3

RRT .5072 RRF -.5384 RTF -.8713

SGB 2248.3 R25 -.0985 RE3 -.8737
SSl 2200.1SG2 427.9 THA 6.85

LAUNCH DATE MAR 24 1971 FLIGHT TII_ 146.00

HEL|OCENTRIC CONIC
RL 149.14 LAL -.00

RP 207,26 LAP -1.85

RC 56,455 GL o15,31

PLANETOCENTRIC CONIC
¢3 38.187 VML 5.189

LNCH AZNTH LNCH TIME
80,60 19 20 4

60.00 EO 37 10

?0.00 R2 l? 53
80.00 0 Z6 SS

80.00 2 30 l
100.00 3 11 47

110.00 3 gI 18

OI8TANC[ 389,765

LOt. 182,T1 VL 33;704 GAL -?,22 AZL 52,78 HCA 138,45 8NA
LOP $EI,23 VP 25,551 SAP 17,94 AZP 87,98 TN. 328,68 TAP

GP 5,5_ ZAL 140,09 ZAP 163,59 ETA 160,05 ZAE 865,8! ETE

OLA -ST.41 RAL 333,39 RAO 6650.0 VEL IE.S72 PTH ?,44 VHP 8.724 DPA -15.11 RAP 507.22

L'! TIME INJ LAT tNJ LONG ZNJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT

272T,$6 -88,56 76,52 199,54 834,63 20 5 32 172?,_ -,40
2522,49 "12,00 64.10 205.56 12807T 21 19 12 1522,5 4.04

2626.32 -5,06 45,23 210,75 163,82 22 54 59 I626,3 8,88

1825,42 1,74 19.25 284.85 119.51 0 55 24 828,4 83,?4
1437,92 5,74 552,72 217.15 It?,?4 2 53 59 43?,9 _5,64
1302.89 1.74 540.61 214.95 119.8! 5 33 30 302,9 53.74

1275,14 -5,06 334,15 210,73 I25,52 3 42 88 273,1 8,88

ORBIT DETERMINATION ACCURACY
ST 55.7 8R 22.8 88 40,8

CRT ,8613 CRS .7337 CST .9764

LeA 69.5 HSA 14,3 88A 1.1
ELI 57,3 £L2 10.8 ALF 20.67

ARRIVAL DATE AUG 17 1R?1

EARTH TO MAR8

SOS.IS ECC ,30797 IMC E.?904 Vl 55.5?7
10?,18 RCA 144,06 APO 272,61 V2 25,436

131,54 ZAC 107,05 ETC 875.t9 LV! "19,55

ECC t,5253

ZNJ 2 LONG
60.R?

46,06
25,67

356,36

331.00
519,59

314,59

DIFFERENTIAL CORRECTION8
TOC -,9840 TRA-I,8326 TC3 -,0545 BAU ,0290

ROE -.487| RRA -,1054 RCS ,1603 FAU ,04553

_0E .8315 FRA R.5S4S FC3-t,0344 88P 3855

BDE t.0963 iRA 1.9555 114:3 .1661 FSP 358

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
8GT 2288,t SGR 505,8 $63 264,t ST 54,8 8R 26,? 85 41,S

RRT ,5451 RRF "o579! RTF -,8?55 CRT ,8711 CR8 .T445 CAT ,9T56

8GB 2275.1 R23 -.tO00 RI3 -.8785 LSA 71.g MSA 14.2 glA 1.1
SGt 2255.8 362 4ZO.T THA ?.35 ELI 58.3 ELI t0. q ALF E0.53

LAUNCH DATE MAR R4 |971 FLIGHT TII_ 148.00 ARRIVAL OAT[ AUG 19 1871

HELIOCENTRIC CCNIC
RL 148,14 LAb ".00

RP 20?.15 LAP -I.SS

RC 55,701GL -15.97
PLANETOCENTRIC CONIC

C3 36.747 VHL 6,08R

LNCN AZNTN LNCH TIME

5O.00 iR g4 37
60,00 20 43 4

70.00 gg 86 t4

80,00 0 43 9

90.00 2 57 30
100.00 3 26 !

DISTANCE 403,005 [ARTN TO MARl

LOt. 186,71 VL 55,557 GAL -?.O? AZL 92,85 HCA !58,75 SNA 205,95 [C¢ ,30031 INC 2.858? VI RD.87T

LOP 3RR,50 VP 65,245 GAP 17,47 AZP 87,82 TAL 328,?2 TAP 108,48 tick 144,13 APO 267,86 VR 26.443
GP 5,82 ZAL 136,94 gAP 162,82 ETS 160,22 ZA[ |56,15 [TE 128,65 EAC lOT,St ETC RY5,g8 LVl -19,98

OLA "E?,69 RAL 355,?5 RAO 6(;46,5 VEL IS,S15 PTH ?,40 VHP 8.4?? OPA "14.74 RAP 30?.46 ECC 1.6048

L-! T/N[ INJ LAT IMJ LONG - INJ RT ASC INJ AZMTH INJ TINS PO CST TIN INJ g bAT INJ g LONG

2704,65 "|7,45 75.45 169.52 134.99 gO g 41 8704.7 ,?S 59.31
8495,85 -|0,85 52,75 205.64 IZ9,O5 2| 84 40 1496.0 5,20 44.79

2198,56 -3,76 43,46 210,52 123,97 25 2 4S 1182.6 10,13 83.66

1??S,20 5,50 18.57 g15,45 llg,t? I 12 45 ??S,2 15.38 355.85
134g.61 8,?E 34?.33 218,25 llT.Dl 5 19 53 34g,9 18.09 325.10

1250,66 3,50 337,74 215.45 119,87 3 46 52 250,? 15,32 316,68

|10.00 3 g8 3S 1239.35 °3.78 532.58 210.g2 223.87 3 50 15

• OIFFERENTIAL CORRECTIONS HID*COURSE EXECUTION ACCURACY
• TDE -,8T80 TRA-I,ROO5 TC3 -,OT?5 DAD ,0528 let 2235,8 8DR 514,0 SG3 280,S

ROE -,4?IS RRA -,I2SS RC5 ,|?24 FAU ,04705 RRT ,5842 RRF ",5202 RTF ",_v30

FOE .8895 FRA 2.55?5 yC3ot.lOO? |5P _820 5GD |853.8 RE5 0,1051 R15 -.885|
60E 1.0851 IRA 1.S048 SO5 ,1885 FIP 455 tGt t555.4 562 415.5 THA ?.52

LAUNCH DATE MAR 24 597| FLIGHT TIME teD.GO

NELIOCENTRIC CONIC DISTANCE 401,31I

RL 14S.t4 LAL -.DO L¢4. tet.?t VL 33.1Ql SAL "I,D5 AZL 92.95 HCA 241.08 SNA

RP EOT,OI LAP oR,IS LOP 313,?5 VP 21,130 SAP iT,OR AZP l?,?l TAL 318,?? TAP
RC 5?,050 CA. °15.55 GP So8| :AL t3So?S gAP tel,iS [Ti lID,34 ZA[ til,iO [?[

PLANETOCENTRIC CONIC
C) 35,4R1VNL 5,956 DLA -IS,SO RAL 554,13 RAG 5546,0 VEL lt,4iS PTH ?,3| VHP

LNCM AZNTM LNCN TIME L-Z TIN£ INJ LAT INJ L_i6 INJ RT AIC INJ AZMTM INJ TZHE

SO,OO 18 RS gS 2601.43 -16.34 74.50 199.55 t$5,33 20 84 5

80.00 gO 49 82 R438,?4 -9,59 68,43 205,?S I69,38 21 SO 50
?0.00 2R 35 gO E15?,08 -2,43 4t,60 211.18 124,08 23 1! IT

80,00 1 0 86 1?14,86 5.56 t2,99 218.13 119,38 1 29 3
65.56 g 57 R8 1338.40 12.62 348.90 21g.86 115.88 3 19 44

tO0.O0 3 43 20 !189.33 5,56 334.35 216.13 119.38 4 3 9

110.00 3 38 43 1603.88 -2.43 330._2 2It,IS 124.08 5 56 45
DIFFERENTIAL coIqRECTIaq8 MID-COURSE EXECUTION ACCURACY

TOE -.9635 TRA-1.6828 TC3 -,0707 BAU ,Og4S SeT 2673.1 3GR 525.t 365 E88,T

ROE -.4648 RRA -.14R8 RC3 ,1848 FAU .04555 RRT .eZ23 RRF -.5614 RTF -,8853

FOR .8066 IrRA R.?446 FC3-1.1875 BSP 3965 566 6332,9 R23 -.1178 RI3 -.8887

BDE 1.0879 6RA 1.8888 B¢3 .200R FSP 445 SGI 2297.2 362 406.? THA 8.45

239,4 10.13 312.T?
O_SIT OETERRINAT|ON ACCURACY

8T |S,5 SR 22,S 8| 43,4

CRT ,0005 ¢R$ ,759P C3T ,R755

L|A 72,S NeA I_,O kAA I,I

ELI 58,V EL2 l_,| ALF 20,30

ARRIVAL DA_r2 AU5 21 tgYI

2ARTH T_ _R8

!04.0D [CC ,ttSO! IHC t._326 Vl tS.l?T

t02,71 R¢A 244.24 APO 151,11 Vl 11,413

124,83 ZAC t07,50 ETC |?9,3? LVl -20,55

S,238 DPA "14,35 RAP 30T,73 EC¢ 1.5899

PO CST TIN INJ 2 LAT INJ 2 LONG
t581,4 l.Sg 58.34

1458,? 6.30 43,4T
115T.1 11.43 gl.93

714,9 1?.11 355.58

338,4 22,21 325.88

18g.3 17,1| 31g.94
203.9 11.43 310.85

_SIT DETERMINATION ACCUkACY

ST 56.6 3R 22.5 SS 44.9
CRT .8916 CR3 *7681 CeT .9T41

LSA 74,4 NSA 13.0 8SA 1,t
EL1 60,1 EL2 9.6 ALF 20.07
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAR 14 tIT1

NELI(XENTRIC COMIC

RL 149,14 LAL "*00

RP 296,t7 LAP "1.|4

RC 57.440 GL "|7*3S

PLAN[TOCENTR[C CONIC

C3 ]4.201 VHL 5.84G

LNCH AZHTN LNEH TIME

SO.DO 19 34 30

DO.DO 20 56 G

70.00 22 45 22

80.00 I 23 46

82.24 2 32 11

100.00 4 $ 38

ll0.00 ] 48 45

FLIGHT TII_ tlt,O0

0IITANC{ 408.iIT

3].511 GAL "G,?9 AlL 93,0| HCA 142,t8 8NA

ARRIVAL OATE AUG El tlYt

EARTH TO NARI

t02.tl EC¢ ,tOil8 INC ),OOil Vt 2t, ITT

Yl 2iJAIR

LVl -10.83

LOL tit.T| VL

LUP ]25.03 VP 25.023 GAP 18,88 AZP 87.82 TAL 328,8| TAP 1|1.|0 RCA 144o34 APO 2IO.DI

GP G.$O _AL 139.59 ZAP 110.61EYl |G0.40 ZAE |60.57 ETE 121,65 2AC 107.92 ETC 275.4|

DLA -28.24 RAL 3]4.52 RAO 0648,8 VEL 12,414 PTH ?.32 VMP 8,000 OPA "15.9] RAP ]07.95 EC¢ |.|GEl

L-I TINE INJ LAY INJ LONG |HJ RT ASC lNJ AZflTN 1NJ TIME PO CIT TIM INJ 2 LAT INJ E LONG

8GST.80 -15,19 73.31 |99.G6 |35.S5 20 18 48 16S?.8 3.Sl 5T.$5

2440.70 -8.48 e0,05 205.95 129.55 21 36 4? 1440.7 ?.DE 42.t|

EllS.30 -.88 38.03 Zlt.]8 124.14 23 20 42 llil.3 12.80 19.lG

I63S,32 8.19 8.55 2|?.E0 118.81 | Sl ! 635.3 11.]2 346,70

1415.98 13,15 554.g5 219.83 116.55 2 55 47 416.D 22.89 3]1,G3

1109.79 8.19 329.92 217.20 118.81 4 25 T 109.8 19.52 ]O8,OY

I166.12 -.g8 328.55 211.58 124,14 4 8 11 186,1 12,80 ]08°78

DIFFERENTIAL CORRECTIONS

TOE -.9805 TRA-1.8612 TC] ".OY30 IAU .0187

ROE -.4553 MflA -.IT40 RC3 .1985 FAD ,0502!

POE .9511 FRA 2.8708 FC3-1.2710 BSP 4084

BDE 1.0883 DNA 1,869] BC3 .2115 FSP 478

LAUNCH DATE NAR 24 1971

HELIOCENTRIC CONIC

RL 149.14 LAL -.00

RP E01.90 LAP -1.64

NC 5?.930 CA. "18.14

PLAN[TOCENTN|C ¢O21C

C3 3].011 VFfl. S.752

'LNCN AZMTH LNCH TIME

SO.DO 19 39 55

aO.O0 21 3 21

TO.OO 22 56 ]3

79.62 2 14 56

_9.82 E 14 56

79.82 2 14 56

110.00 3 59 55

MID-COURSE EXECUTION ACCURACY G_|IT OETERNINATION ACCURACY

]ST 2504.8 ]DR 539.5 8G3 ]1T,5 8T 57.? 82 22.5 88 4G,S

RRT ,8599 RRF -.?OEO RTF ",8442 CRY .9030 CR8 ,YGJ2 CEY ,9730

8GB 2187.1 R23 ".129g R13 -.8821 L$A 76,2 MSA 13.9 SGA 1.t

801 2]33.0 802 400,4 THA 9.05 EL! 61.2 EL2 9.1 A{ _ 18.00

FLIGHT TIME 154.00 ARRIVAL DATE AUG 25 1971

DISTANCE 413.142

LQL 182.71 VL 58.43| GAL -6.65 AZL 93.09 HCA 143.5| SMA

LOP ]28.29 VP 24.g_0 GAP 16.14 AZP 87.51 TAL ]28.G7 TAP

GP S,9G 2AL 119.37 ZAP 1511.56 ET8 160,4] ZAE 166.65 ETE

EARTH TO NAN]

ZO0oSE ECC .27900 rNC 3.0615 Vl 21.8TY

i12,48 RCA 144.44 APO egg.GO Vt 86.411

118,49 ZAC lOB,Z? ETC 275.5] LV| -21.26

OLA -2i.il RAL 534.93 RAD 8648.2 VEL 12.589 PTN 7.29 VM9

L-! TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH IHJ TIME

263].72 -14.01 T2,2] 199.83 135.g5 20 2] 46

2411,72 "?.22 58,84 206.24 129.76 21 43 33

2078.72 .57 37.51 212.09 t24.15 25 31 12

1467,86 13.69 359.07 219,86 118o26 2 ]g 28

146T,86 13.89 359.07 2|9,$G 118.86 | 39 26

14GT.EG 13.69 359.0? 219.86 1|8,86 2 59 26

1125o55 .57 32G,43 212.0g 124,15 4 18 41

D:IrFERENTIAL CCRRECTION8

TOE ".9919 TRA-I.8]G5 TC$ -.0G75 6AU .0881

HOE-.4418 RRA -.1995 RC3 .2131 FAU ,05192

POE .6955 lIRA 2.9914 FC5-1,3589 28P 4117

802 1,01?9 DRA 1,5471 8C3 ,2231 FEP 5GO

LAUNCH DATE MAR 24 1971

7,781 OPA -13.50 RAP ]08.23 ECC 1.5444

PO CST TIN |NJ 2 LAT INJ 2 L¢NG

1633.T 4.32 58.34

1411.7 $.87 40,70

1076.7 14.2S IT.GJ

48?°9 2],58 330*0]

487.9 25.50 356.03

4G7.i 25.52 33G.0]

125.5 14,25 ]06.5]

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

]GT 2531.8 SGR 557.5 ]G3 33?°4 8T 56.7 82 22.5 88 46.1

RRT .6960 RRF -,7410 RTF -.8g|2 CRT ,9144 CR] .T951 CIT ,t?lG

808 2397.4 22] ",1425 RI] -,86|T LEA ??.R NEA I3.G $82 I.I

]G! 2584.6 8G2 394.? THA 8.?e ELI 62.3 EL2 8.S ALF IS.T3

FLIGMT TIME 158.00 ARRIVAL OATE A_G IT 16T1

EARTH TO MARl

3.1764 Vl IS°STY

253.36 Vt £6,4Te

ITS.S0 LYI -EI.T5

O|8TANCE 418.e44

LQL Ilt,?t VL $$,]57 GAL "8.S2 AZL 93.10 NCA 144.01 8MA 118,ll [CC .275A! INC

LOP 327.56 VP 24.823 GAP |5.71 AZP 67.40 TAL 3RE.IS TAP |1].74 RCA 144.54 APO

GP ?.39 |AL 139,13 ZAP 158,47 ETI 160.41 ZA[ 16G.14 ETE 115,50 ZAC 108.66 EYE

HELIO¢ENTR|C CONIC

RL 146.14 LAL "*00

RP 201.65 LAP -I.G5

RC Sl.4GG GL -10.94

PLAN£TOC[NTNIC CONIC

CS 32.05? VNL S.G62

LNCH AZNTN LNCN TIME

10,00 19 45 41

GO.O0 El II IE

70,00 13 R 12

77.?4 2 I 11

77.74 2 III

77.74 2 I II

IlO.O0 4 SZ 54

DLA -50.G2 RAL 335.]) RAO 854?.8 VtL t2.528 PTfl ?.28 VHP ?.5G4 OPA -13.02 NAP 308.28 [CC 1._ ?l

_-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZNTH INJ TIME POCiY TIN lNJ ELAT INJ _ LONG

2506.1G -11.61 71.14 200.09 136.25 20 |9 10 100g.2 5.55 S_._t

1381.65 -5.61 57.18 206.62 129.94 21 SO $5 1381.6 tO.IT 3g.2t

2034.45 2.26 55.20 2|2.77 124.09 2) 45 6 1034.5 15.6! 15.12

1S09,16 14,24 2.45 2IS.iS 117,40 I 2t 20 50g,2 84.50 539.39

J502.18 14.24 2,45 219,95 $17.40 2 26 20 509.2 24.]0 339.39

1509.16 14,24 2.45 2|g,g5 117.40 | 26 _0 509.2 24.30 339.59

I081.l? l.lG SEA.It Zl2.T? 124.05 4 50 ]5 51,5 15.61 504,04

OIFrENENTIAL CORRECTIONI

TOE -.9955 TRA-I,8093 TC3 -.0114 DAD .lOll

ROE -.439T RRA -.|267 RE5 ,|tO| FAU ,OS3T|

FOE 1.0458 FRA 5,|lEO F¢3"1.4505 85P 4|04

iOE 1.0411 8RA 1.0134 8C5 ,25?0 FSP 54S

N|B-COU_S[ EXECUTION ACCURACY ORS|T O_TERNINAT|ON ACCURACY

8GT t355.0 GGR S?9.8 8G3 318,4 8T 5g,6 JR 21.5 R| 49.|

RRT ,T305 RRF 0,7780 RTF 0,_45 CAT .9259 CRI .5099 Eli .9701

8G| 2415.3 225 ",1555 RI5 -.IOTA LIA TO.? NSA 13.? 81A t.1

IG! 2313,8 8G2 )86.4 THA 10,47 ILl 45.3 £L2 6,1ALF 15.11

LAUMCN DATE NAR 24 ||?l FLIGHT TZME ||8,00 ARR|VAL DATE AVG 26 16TI

NELIO¢[NTRI¢ CONIC DIBTANC[ 420.|99

RL 149,t4 LAL ".gO LOL t82,Tt VL )5.EIS IAL -8.40 AZL 63.t? HCA 14i,0i INA

RP 201.80 LAP -t,lE LQP $E6,13 VP 24,?|t GAP 15.2t AZP 8?,26 TAL ]28.59 TAP

RC IS.IS? GL -lI,T? r.P ?.64 ZAL 15e.65 ZA_ tST.3S ETS 160.35 Z_ 18e.54 ETE

PLANETO¢EMTRIC CONIC

¢] 31,126 VNL 5,572 DLA "]1,_8 RAL ]35,80 RAO 864?,4 ¥EL 12,280 PTM 7.23 VMP

LI_H AZNTH LNCH TXME L-I TINE |NJ LAT

I0.00 I1 51 52 2584.04 -I|.57

GO,O0 21 16 45 1550,_0 -4,54

70,00 t] t3 48 1585,09 4,t4

TS.04 149 _E 1|44,60 |4*?g

75.04 I 49 EE 1544,86 14.T9

?5,84 ! 49 _2 1544,GG 14.?e

110.00 4 E? 10 1051.81 4,14

DIFFERENTIAL CCRRECTIONG

TOE -.9910 TRA'I,TR03 TC] _.0545 IAU .1048

ROE -,43]G RRA -,2555 RC] ,2458 FAU ,0556]

fiDE |.0942 F'_A 5.2505 FC5-1.5473 BGP 4258

802 1.0882 BRA l.?gsG BC3 .2S19 FSP 582

EARTH TO NAR]

197,4| ECC .|6714 INC ],2705 Vl 15,1TT

11§,07 NCA 144,64 APO 250,55 V| EG,AGI

112,?i ZAC 10g,08 ETC 275.G7 LVl -E2,t$

7,354 DPA -12.55 RAF 306.]6 [CC t.|t2]

INJ LONG INJ RT A&C INJ AZNTH |NJ TIRE PO CIT TIH |NJ 2 LAT INJ 2 LONG

?0,04 200.45 138,48 2D ]4 56 1564,0 O.O0 5A.E5

55.]? 207,1| 130,09 2| 58 53 t550,5 lt.SE ]T.66

_2,62 215,64 125.g3 23 56 53 688.1 %T,SO It.$0

5,42 220,|0 ||?,9_ 2 15 T 544.? ES.03 342,]4

5,42 _20.10 117,g8 | 15 ? 544.7 25.0] ]4_.$4

5.42 220,|0 117.g0 2 15 7 544,T 25.03 342.34

321.54 213.64 |23,g3 4 44 22 31.9 IT.50 301.22

M|D-C_JNSE EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCJRACY

8GT 2]?4,6 GGR 808,g $03 380,5 8T 60.5 SR 22,8 51 51.S

RRT .?620 RRF -,8122 RTF -,6971 ERT .95TE CR9 .6250 CGT .gl91

6GB 2450.9 R23 ".1701 R13 ".go2g LGA 81.5 MEA 13,? S$A 1.0

]01 2420.4 ]02 _85,6 THA 11.51 ELI 04,2 EL2 T.5 ALF 19.T0

2oe



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUM¢N DATE MAR 84 1S71

MELI(XEHTRIC CCNIC

RL 14i.14 LAL *,00

RP 205.75 LAP "1,$2

RC 56.850 GL -60.6S

PLANETOCENTRIC CONIC

C3 30.28R VML 5.503

LHCN AZMTN LNCH ?1ME

50.00 II $8 36

SO.OR 21 29 2

70,00 23 41 t6

?4.04 I 36 57

74.04 | 38 57

74.04 | 38 $7

110.00 4 44 3l

LOL lit.71 VL
LOP 330.10 VP R4,S40 GAP t4.18 AZP D?.ID TAL 369,0| TAP 116,40 RCA 144.73 APO 247.S5

SP R.33 ZAL 238.54 ZAP |$6.19 ET$ 160.65 ZAE |66.35ET[ 110.3! ZAC 109.54 [T_ 275.?3

FLIGHT T|M_ lID.DO ARRIVAL DATE AUG |! 1171

D|ITANCE 415,|04 EARTH TO MARS

33.813 GAL -D.ZO AZL 03.37 HCA 147.33 3NA Iil.|i ECC ,EIE|I INC 3,3697 Vl If,177

I'| 24.417

LVI -62.??

DLA "32.15 RAL 335.21 RAD ea4?.! VEL IS.EgO PTH T.ZO VHP ?.|56 DPA -IE.03 RAP 308.46 [CC 2.4985

L-| TIV_ |kJ LAT IkJ LONG |Ha RT kSC |NJ AZMTH INJ T|ME PO CST TIN 1Ha 2 LAY |NJ 2 LOHG

6558.29 -S0.30 66.D2 200.87 |36.71 20 4| |D |551.3 8.0R 53.[5

2317.43 -3.09 S4.10 E07.74 130.20 22 ? 39 |317.4 |2.91 36.0|

1925.05 D.30 20.62 2|4.?S |63.64 24 |3 24 SED.] |9.40 S.97

1570.25 15.36 D.13 220.33 ||D.59 2 5 13 576.3 25.79 345.04

|576.25 15.36 8.13 220.33 118.59 2 5 13 5?6.3 25.79 345.04

]S76.25 15,36 0.|3 220.33 ||8.59 2 3 13 5?8.3 25,?9 345.04

6262.61 6.30 2S&,44 2_4.76 123.64 6 26 1 S262.6 lg.4D 275.79

DII_ER(NTIAL COtRECTION6

TDE-I.O01I TRA*I.7493 TC3 -.0481 |AU .|OOl

ROE -.4297 RRA -.2664 RC3 .2643 FAU .03763

FOE 1.1492 FRA 3.3651 FC3-1,647| DSP 4309

8DE 1.0900 ERA |.7726 BC3 .2686 FSP 621

MID-COURSE [XECUTICN ACCURACY

8GT 239|.1 SGR 839.3 $G3 403.8

RRT .?906 RRF -,8434 RTF -,8996

6GB 2475.1 R23 -.1851 R|3 -.9064

$G! 2445.3 $02 386,8 THA |2.24

LAQNCH DATE MAR 24 1971 FLIGHT T|HE 1_.00 ARR|VAL DATE 6EP E 2971

MELIOCENTR|C CON|C 013TAN¢E 42?,454 EARTH TO MAR8

RL 149.14 LAL -.00 LOL 182.71 VL 33.|4? GAL "S,SY AZL 93,40 HCA |4D.DI 8HA |94.87 [CC ,25667 IRe 3,4756 Yl 20.877

CRB|T DETERNINATION ACC_ACY

8T 6].3 SR 23.0 $6 53.$

CRT .9484 CRG .840V CST .9685

LSA 83.3 HSA ]3.7 SSA ].0

ELl SS.I EL2 6.9 ALF 19.80

RP 206.72 LAP -|,81

RC 60.633 GL -2t.S?

Pf..ANETOCENTRIC CONZC

C3 29.53? VHL 5,435

LNCH AZNTH LNCH T|NE

50,00 20 5 43

60.00 21 39 18

?9.50 O 7 33

?2.30 I 26 35

?2.30 | 29 35

72.30 I 29 35

110.00 S 6 59

LOP 331.37 VP 24.883 G_P |4.48 AZP 87.03 TAL 3Eg.|! TAP liT.T3 RCA 144.82 A_ 244.95 V2 2R.4il

GP 0.86 ZAL |38.20 ZAP 154.88 ST8 160.1! ZAE |66.09 ETE 106o|9 ZAC 11_.05 ETC 275,79 LVI -23.33

DLA -36.97 RAL 336.76 RAD 4546.8 VEL |2.226 PTH 7.18 VHP 6.957 DPA -11.47 RAP 308.50 [CC 1.4861

b-| TIN( |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO C8T TIM |NJ 2 LAT INJ E LONG

2531.7R -8.96 ST,T8 201.42 136.92 20 47 55 153|,6 9.41 $2.06

2282.66 ,1.36 3_.44 E08.50 |30.28 22 17 2| 1282.7 |4.38 34.25

10S7._8 6.94 25,86 216,33 123.t0 0 38 30 6ST.4 21.S5 4.72

1605.|9 15.92 10.67 220.$5 |t9.26 I 56 20 605.2 25.57 347.56

1605.19 |5.92 10.67 220.65 |19.26 | 56 20 605.2 26.57 347.58

|605.19 15.92 10.DT 220.$5 |19.26 ! 36 20 605.2 26.57 347.58

6192.24 0.94 29_.$8 216.33 123.10 6 50 1] 8192.E 21.65 271,55

DIFFERENTIAL CCRRECT|ON8

TDE -,996| TRA-1.TDD| TC) -,03|4 lAD ,1131

ROE -.4E6? RRA -.3tit RC3 .till FAU ,OSIIS

FOE ].2053 FRA 3.4958 FC3-1.754_ BSP 4203

ODE I,ODSS BRA l.?3St DC3 ,Ells FIP 600

LAUNCH DATE MAR 24 197|

HELIOCENTR/C CCNIC

RL 149.14'LAL "*00

HID'CCQR$E EXECUTION AccuRACY Ct81T DETERMINATION ACCURACY

$GT 238|.8 SGR l??,3 303 428.0 IT 61,? 8R 23.3 68 SS,O

ART ,elYO RRF ",8709 RT r ".9033 CAT ,9380 CR| ,6361 ¢lY ,6674

GG8 2485.D R23 -.|969 R13 *,9113 LSA 84.8 HIA ]3.D IlA 1.0

8G1 2450.7 802 _60.3 THA 13,30 ELl 65.6 ELE 6.E ALE RO.OI

FLIGHT T|ME |24.00 ARR|VAL DATE 3EP 4 1971

DISTANCE 431.145 EARTH TO MARS

LOL 1R2.71 VL 33.065 GAL -G.D6 AZL 93.5V HCA 149.88 8HA 193.70 ECC .25192 INC 3.5595 Vl 29.877

RP 206.70 LAP -t.80

RC 61.483 GL -22.54

PLANETOCENTR|C CONIC

CS 28.875 VflL 5.374

LNCM AZMTH LNCN TINS

50.00 20 ]3 31

I0.00 2] 50 44

70.00 0 46 25

?D.SR ] 21 4

?0.59 I E]4

?O.SS t El 4

]IU.0D 5 41 52

LOP 332.64 VP 24.474 GAP |4.08 AZP 86.69 TAL 329.18 TAP 119.06 RCA 144.90 APO 242.49 V2 26.494

GP 9.44 ZAL 137.82 2kP 133.74 [TG 159.94 ZAE |05.?4 ST[ 105.42 ZAC 110.62 ETC 275.85 LVI "23.92

OLA -33,64 RAL 337.Eg RAD 614G.G VEL 12.190 PTH T.16 VHF 6.T6g OPk -IQ.6R RAP 306.40 t¢C 1.4752

L-I TIRE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIH INJ E LAT INJ E LONG

2504.50 "7.02 66.$1 202.10 137.11 20 55 16 1504.5 10.?$ 50.e4

6245.55 .06 SO.G? 209.45 130.30 22 25 10 1243.? 13.92 32.34

1730.24 IE,8? 20,04 218.81 121.91 t it 38 750.2 24.81 356.02

163E.18 16.50 13.10 221.05 119.97 I 48 15 632.2 2?.37 3SO.O0

1532.10 16.50 13.10 221.05 119.97 ! 48 16 632.2 27.3T 350.00

1632.18 16,50 13.10 2E1,03 Dig,s7 ! 46 16 032,2 27.37 3SO,G0

$085.0V IE.87 266.8? 218.81 121.91 7 23 17 5085.1 24.81 664.64

DIFFERENTIAL CCRRECTION8

TDE-I.OSO4 TRA-I.SSI4 TC3 -.0359 |AU .Jill

ROE -.4267 RRA ".3336 RC3 .3035 FAU .081iS

70[ 1.2708 FRA 3,6333 FCS-I.8518 BSP 4390

ROE t.DRS8 ERA 1.?183 2C3 .3076 FSP 703

LAUNCH DATE MAR R4 tiT|

HELI¢¢ENTRIC CONIC

RL 149.14 LAL "*00

RP 205.63 LAP "t.TG

Re 62.398 SL -23.37

PLANtTO¢EHTR|C CON|C

C3 26,299 VNL 5,320

LNCH AENTM LNCH TIME

50.00 20 22 2

60.00 22 3 36

e8.90 I 13 16

68.90 I 13 |6

68.90 I 13 i6

68.90 I 13 16

68.90 1 13 16

oIIrlrEREHFIAL CORRECTIONS

T06-1.0132 TRA-t,6413 T¢3 ",0261 BAD .1241

ROE -,4282 RRA -,3936 RC3 .3290 FAU'.06432

FOE 1.3381 FRA 3.7?98 FC3-1.6678 BSP 4403

DOE 1.0999 BRA 1,6878 BC3 .3300 FDP 750

HIO-COQR8E EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

8ST 2412.7 3GR ?23.0 $G3 453.7 3T 02.8 3R 23.8 SS S?.O

RRT ,5380 RRF -,$832 RTF -._37 CRT .9688 OR5 .873] CGT ,$858

36| 2318.? R23 -.2168 RI3 -.8|30 LSA 8?.0 HSA 23.? 83A ].0

$G| 2480.5 3DE 382.4 THA 14.43 EL| 67.0 EL2 S.S ALF 20._8

FLIGHT TII_ |10,00 ARRIVAL DATE 8EP 8 llYl

DI3TANCE 434.87G EARTH TO NARS

L_ |82.?| YL 33.085 GAL -I,SS AZL 83,7| HCA |SI.IS GNA |D|,80 E¢C ,247R3 IRe 3.7]23 Vl 29.877

LOP 333.21VP R4.SGG GAP |$,?D AZP 80.75 TAL 328.63 TAP |20.40 RCA |44.95 APO 640.2| VE ES.495

GP |0,08 ZAL 13?,40 ZAP |3_,45 ETG |59,72 ZAE IGS.3| ETE |03,0| ZAC 1]],24 [TC 2?S,RD LVi -64,56

DLA -34.73 RAL 337.GD RAO 8fAR.3 VEL 12.170 PTH 7.|4 VHP 6.582 DPA -10.23 RAP 308.43

L-I TIME INJ LAT INJ LONG INJ RT A3C |NJ AZMTH INJ TIME I_ CDT TIN INJ 2 LAT

24?6.|8 "G,21 13,41 202.02 137.2? 2| 3 |9 1476.2 12.15

2205.GG |.83 43.?S 2|D.60 |30.27 22 40 23 |205.? I?.37

1657.79 |7.06 IS.45 221.56 ]20.74 | 40 54 $57.8 28.20

1657.76 1?.00 15.45 22|.56 120.74 I 40 54 657.S 28.20

1657_79 17.08 13.45 221.56 120.74 1 40 54 657.8 28.20

165?.79 17.08 15.45 221.56 |20.74 ! 40 54 657.S 28.20

|65?.79 |?.08 13.45 621.55 |20.74 ! 40 $4 65?.8 28.20

MID'COURSE EXECUTION ACCURACY

SGT 2412.6 SGR 7T3.S SG3 480.2

RRT .85?0 RRF -*D|39 RTF -,g03s

SGB 2834.2 R23 -.2311 Rl3 -.0168

SGt 2504.8 3G2 384.9 THA 15.78

ECC ].465?

IHJ 2 LONG

49.60

30.24

352.3?

352.37

352.37

352.37

362.37

ORDIT DETERMINATION ACCURACY

ST 63.4 SR 24.3 SG 58.9

CRT .g77Y CR3 ,$859 CST ,g645

LSA $8.6 N3A 13.S $SA .g

ELI 67.? EL2 4.8 ALF 20.68

2O9



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ NSR 84 157I

HELIOCENTRIC C_llC

RL 149.14 LAL **DO

RP 206.67 LAP -t.T8

RC 13,)?1 k -24.65

PLANETO¢ENTRIC CONIC

C3 2?.$13 VHL S.2?4

LNCM AZNTH LNCH TIME

50.00 20 31 24

60.00 22 18 24

S7.21 1 6 6

1?.21 1 6 S

@7.21 1 6 S

67.21 1 6 I

67.21 1 6 S

FLltHT TI_ 169,00 ARRIVAL OATE SEP I Illl

OIITANC! 491.642 [AITM TO Ills

b_ |RE.7| VL ]8,970 GAL oR,R| AZL 93.85 NCA 152.48 8NA IS|,SD ECC .24281 iNC 3.8452 VS RR,R?7

LQP 395.15 VP 24,321 GAP 13,32 AZP 8i,59 TAb $29,$2 TAP 121,73 RCA 145,06 APO 2)8°09 V2 21.496

6P 10.77 ZAL 136.93 ZAP 15I.tD [T8 I59.47 ZAE 164.79 [TE 103,94 ZAC 111.92 [TC 275.95 LYI -25.24

DLA -35.72 RAL 338.48 RAO 6446.1V[L 12,156 PTH 7,12 VHP 1,417 DPA -6,54 RAP 308.33 ECC 1.4577

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTN INJ TIME PO CST TIM INJ R LAT INJ R LONG

244R,69 "4.7) 24.17 203.90 137.40 21 12 It t446.? t3,RI 48.30

2161,6? $,76 46,65 212,01 130,15 22 54 26 1161,7 19.39 27,80

1682.43 |?,R5 IT.?? 222.18 121.57 t 34 8 682.4 29.06 554,T0

1682,45 IT,65 17,?? 222,16 121,57 I 54 8 652,4 29.06 354.70

1662,43 17,65 17,77 222,18 121,57 1 34 8 6R2.4 29.06 354.70

1682.43 17,65 17,77 222,18 121,57 1 34 S $82,4 29,05 594.T0

1682,43 17,65 17.77 222,18 121.57 1 34 8 652,4 29.05 354.70

DIFFERENTIAL CORRECTION8

T0[-1.0222 TRA-I.GO43 TC3 ".0255 DAU .1519

ROE -.4327 RRA -,4638 RC3 .3553 FAU .06669

FD[ 1.4135 FRA 3.9150 FC3-2.0758 BSP 4470

80[ 1.1100 BRA 1.6624 6C3 .3546 FSP 798

LAUNCH DATE MAR 24 19?1

HELIOCENTRIC CCNiC

RL 149.14 LAL -.00

RP 206.60 LAP -1,77

RC 64.414 CA. -25.81

PLAN[TOCENTRIC C_IC

C3 27.411 VHL 5.236

LNCH AZMTH LHCM 71ME

50.00 20 41 4?

60.00 22 35 40

60.50 0 59 31

65.50 0 59 31

65.50 0 59 31

65.50 0 59 31

65,50 O 5i 31

HID-COURSE EXECUTION AccuRACY ORBIT DETERMINATiON ACCURACY

SGT 2417.1 SGR $56.8 SG5 508.0 8T 64.2 8R 25.1 8S $0.9

RRT .8721 RRF ".9334 RTF -,9068 CRT .9834 CRS .9046 CST .6350

SGD ES5?.g R23 ".2475 Rt3 ".919? LSA 90.9 MSA 13.9 SSA .9

$61 2527.? SG2 391.6 THA 17.23 ELI 68,8 EL2 4.0 ALF 21,14

FLIGHT TIME 170,00 ARRIVAL DATE 8EP 10 1971

DISTANCE 442,443 EARTH TO MARS

LOL 182,?1 VL 52,917 GAL -5,76 AZL 93.99 HCA 153,Sg IRA I90.62 [CC ,25865 INC 3.9009 Vl 22,ST?

LOP 33G.45 VP 24",250 GAP 12,95 AZP $6.42 TAL 329,35 TAP 123.07 RCA 145.13 APO 236.11 V2 R6.496

GP 11.54 ZAL 136.42 ZAP 149.70 ETS 159,18 ZA[ 164.18 [TE 103.22 ZAC 112.68 ETC 275,99 LY! -25,97

OLA -36. ?4 RAL. 339.14 RAO 0646.0 VEL 12.140 PTH 7.11 VHP 6,252 DPA -8.76 RAP 305.17 ECC 1.4S12

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2415,71 -3.18 62.87 205.07 137.50 21 22 5 1415,7 15.12 46.61

2111.$9 5.94 44.26 213.77 129.93 23 10 56 1111.9 21.32 25.15

1705.32 18.24 20,07 222,95 122,47 1 27 57 706,5 29.94 357.02

1706.52 18,24 20,07 222.95 122,47 1 2? 57 706.3 29.94 SIT,D2

1705,32 18,24 20.07 222.93 122,47 ! 27 57 706.3 29.94 357.02

1705.32 16.24 20.07 222,93 122.47 1 27 57 706,3 29,94 357.02

1706,32 18,24 20,07 222,g5 122,47 1 E? 57 705,3 29.$4 357,02

DIFFERENT IAL C_SqRECTIONS

TDE-I.OISO TRA-1,5484 TC3 -,0040 BAD ,1402

ROE -.4566 RRA -,4800 MC3 ,5825 FAU .09947

FDE 1,4067 irRA 4,04?9 FC3=2,1936 DIP 4358

ODE 1.1086 DRA 1.6211 DE3 .3825 F8P 840

LAUNCH DATE MAR 24 1971

HELIOCENTRIC CONIC

RL 149.14 LAL -.DO

RP 206,6R LAP "l.?S

RC 65.512 GL -2?,09

PLANETOCENTRIC CONIC

C3 2T.llS VHL $.208

LNCH AZMTH LNCH TIME

SO.O0 20 53 2_

60.00 22 56 S$

03.70 O 53 3I

$3.70 0 53 $1

S$,?i 0 53 31

63.70 0 93 31

03.7S 0 $$ 31

MID-COURSE EXECUTICN ACCURACY QItBIT DETERMINATION ACCURACY

8GT 2391,1SGR 906,0 SG3 536.0 8T 64,1 8R 2S.O IS 6E.i

RRT ,8864 RRF -,$476 RTF -,RIOt CRT ,99t4 CR8 ;9162 (ST ,9616

8GB 2557,0 R23 ",2546 Rl3 -,9253 LSA 92,4 _A 14.0 88A ,8

861 2526.0 SG2 396.9 THA 19.03 ELi 69.1 EL2 3.2 ALF Rl.i2

FLIGHT TINS 172.00 ARRIVAL DATE SEP 1R 1971

DISTANCE 446,E?2 EARTH TO MARS

LOt. |R2.71VL 32,857 GAL -5.6? AZL 94,|S MCA |54.65 |HA 189,73 EC¢ ,23469 INC 4.1495 Vl RR.6TT

LOP 337.?2 VP 24,|81 GAP 12,50 AZP 86.24 TAt. 329.45 TAP 124,40 RCA 245.20 APO 254,85 V| 25.405

GP 12.39 ZAL 135.85 ZAP 148.23 ETS 158.66 ZAE 163.48 ST[ 102.79 ZAC 113.53 ETC 276.03 LVi -tS.?S

DLA -$7,82 RAL 339,88 RAO 6t45,9 VEL |2.127 PTM 7,10 VHP 6,095 DPA "?,95 RAP 3O?,SS ECC 1,4469

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIME PO CST TIN INJ 8 LAT INJ 2 LONG

iSi$,OS -t.54 91.50 201,47 137,56 21 33 5 1)$$.1 ll,?O 45.43

2055,28 S,49 41,41 215,99 129,55 23 $1 13 1059,$ 23,58 21.83

1725.74 18.02 22,57 223.|3 123.44 I 22 20 ?29.? 30,84 359.3?

1?R9.74 18.82 22.57 223.83 123,44 I 22 20 T29.7 $0.84 $59.37

1728,74 10,82 22,37 229,$3 123,44 I 22 20 729,? 30,84 599,3T

1725.T4 18,02 22,37 223,85 125,44 I 22 20 ?|9,7 30,64 359.37

17R1,74 10,02 22.37 223,03 123.44 l 22 20 ?28.7 30.84 358.3Y

DIFVER[NTIAL CCRRECTION8 MID-COUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[-1.0411 TRA-I.$178 TC3 -.ORl$ 6AU .1417 $GT 2404.S SGR 90?,9 $G3 SIS.? ST 05.5 SR 27.8 IS iS.1

ROE ".451| RRA -,5312 RCS ,4098 FAU ,DTITI RRT ,lt$i RRF ",85i5 RTF -,_OO CRT ,Slit EEl ,liSt ClT ,lS|t

FOE I.De40 VRA 4,185| FC3"|,2907 lip 4534 $69 2599,6 R23 ",2737 RI5 -,Oils LIA 95,2 MIA 14,3 IIA ,l

60[ t,1341 ERA t,SOit ICS ,4101 FlY 06? iGI ISIS.3 SG| 414,9 THA 20,73 ELI 70,0 ELI 2,2 ALV 22,$0

LAUNCH DATE MAR 24 tiTi FLIGHT TIME 1Y4,00 ARRIVAL DATE _CP 14 iR?l

HELIOCENTRIC CONIC DISTANCE 450.13I EARTN TO MARS

RL 149,i4 LAb -,00 LOL IS2,?l VL 3|,92I tAL "5,59 AZL 94,3| NCA |59.82 |HA 199,90 ECC ,_30R$ INC 4,3240 VI iS,iT?

IP IOS.TI LAP -I,74 LOP 338,96 VP 14,111 lAP 12,13 AZl 8i,04 IlL 329,51 TAR 125,Y3 lea 145.27 APO 251,53 V2 II.413

tC S6,SS? t4. -18,$4 GP 13,33 IAL 135,23 lAP 146,?0 Ell 151,41 IAE IS2.S? ET[ ID2.96 IAC 1i4.41 ETC 276.06 LVl -11,01

PLAkETO¢ENTRI¢ CONIC

¢3 25.920 VNL $.155 DLA -$S,R7 RAL 340,19 RAD il45,9 VEL 12,119 PTH 7,09 VHP 5,$49 OPA -7,05 RAP 307,$8 ECC 1,4450

LNCM AZNTM LNCM TIN[ L-I TINS |NJ LAT INJ LONG INJ RT ARC INJ AZMTN 1NJ TIME PO ¢ST TIN INJ 2 LAT INJ 2 LONG

$0.D0 2! 6 RO 2348.ti .22 60.04 208.15 13?.SO 21 45 3? 1345,! i0.35 45.82

RO.DD 26 25 11 19?7,43 II.79 37.$6 21g.o0 128.83 23 5R 8 677.5 26.33 tT.$6

62.99 0 45 1 I?S$.09 19.38 24.70 224.88 124.49 1 |? 14 753.| 31,77 1,77

61.99 0 46 I 1753,06 19.38 24,?0 224,R8 124,46 1 17 14 753,1 31.?T 1.77

61.99 0 4s ! 1753,0G 19.38 24.?0 224.$8 124.49 1 I? 14 753.1 51.?? I.T?

61,99 0 45 I 1753.06 19,38 24,70 224.88 124,49 1 l? 14 755.1 $1,?? 1.??

61,99 0 48 1 1753.06 19,38 24,70 224,86 124.46 1 17 14 753.1 31,?? 1.77

D/FFERENTIAL CCRRECTI(M NID'COURSE EXECUTION ACCURACY ORBIT OETERM|NATION ACCURACY

TDE-I,0933 TRA-1,4GS4 TC3 *.0218 |AU ,1568 SGT 2389,4 SGR 1080.3 SG3 595,4 ST 66,0 SR 28.6 $8 6?,4

ROE -.4036 RRA -.5658 RC3 ,4406 FAU ,0?436 RRT .ROll RRF -.9686 RTF -.9081 CRT .g988 CRS .g4s? CST .9584

FDE 1.6635 FRA 4.3330 FC3-R.3612 68P 4596 3GB 2622,3 R23 -,2825 R15 -,9303 LSA gT.5 MSA 14.S $0A .#

IDE 1,1521BRA 1.5516 DC3 .4411FSP 649 SGI 2585,3 SG2 452.? THA 22.84 EL1 72.0 £L2 1.3 ALF 23.43

210



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE mAR 14 1676

HELtQCEHTRI¢ r_lNlC

IL 14t,t4 LAL -.00

RP 204.73 LAP -1.T3

RC 67.877 GL -29,?4

?LAN[TO¢[NTRI¢ CONIC

¢3 tO.e36 YHL 5.t80

LNCN AINTH LHCH T|NE

SO.DO 26 21 26

IO.00 0 22 9

6D,le D 43 6

SO._S O 43 9

60,16 0 43 6

60.16 0 43 6

60.19 0 43 6

PLIGHT flHt IT6.OD ARRIVAL DATE 6[P 86 SIT|

OIITAHC( 4S4,OtT EARTH TO HAll

32,TT? GAL "6,1O AZL 94,5_ HCA 15T,49 6HA t61,13 ECC ,82746 INC 4,5t6| Vl IR.lYf

V2 26.488

LVI "El.l?

LCI, tDI.?t VL

LOP 340.63 VP 24.051 GAP 11.88 AZP 65.83 IAL 3_D.S? TAP It?t06 RCA 145.33 APO 630.92

6P |4,3? ZAL t34,54 TAP 146.09 [T8 ISO,OD ZA[ 161.74 EYE 102,?$ ZAC Ill.S! [TC 2?6,09

OLA "40,66 HAL 346,se HAD |645,T V[L t2.tt6 PTH ?,O$ YHF 1.6tt DFA -6,08 RAP 3DT.34 ECC 1.4466

L-I TIN| |NJ LAT |NJ LONG |NJ RT AIC INJ AZNTH INJ T|H[ PO CIT TIN |HI Z LAT |NJ 2 LONG

2310.23 2DIE 88.46 21O.l? 13?.54 21 56 59 |360.2 20.It 42.01

1835.26 IT.?O 30,35 224.39 126.82 0 56 44 835.3 31.12 8.33

1776.36 19.94 67.08 220.12 125.64 _ 12 46 T76.4 32.73 4.24

tTTD.3S 66.94 27.06 226.62 526.64 $ 12 42 T76.4 32,T3 4.24

1776.36 16.94 27,06 226.12 123.64 | 12 42 ??6.4 32.?3 4.24

1776.36 19.94 2?.08 226.12 125.64 t |2 46 7?6.4 32.T3 4,24

17?6.36 16.94 2?.06 226.|2 |25.64 | 12 42 T?6.4 32.73 4.24

DIFFERENTIAL CCRHECT|_

TDE-I.O&I6 TRA-1.4199 TC3 -.O2tT BAU °1702

ROE -.4676 RRA -.6488 Re3 .4?40 FAU ,07669

FDE 1,T926 FRA 4.4645 FC3-2,4841B6P 4626

8DE 1.1730 B2A 1.S5?0 8C3 .4745 FSP 10O0

LAUNCH DATE NAN 24 1971

HELIOCENTRIC CQN|C

RL 146.14 LAL ".DO

RP 206.7T LAP -I.71

RC 69.140 _ -31.24

PLAN(TOCENTRIC C_IIC

¢3 29,696 VHL 5,163

LkI(N AZHTH LNCH T|NR

eD.O0 21 30 89

58.28 D 36 46

$8.21 0 38 46

58,26 0 36 46

58.28 0 36 46

58.26 O 36 46

58.28 O 36 46

MID-COURSE EXECUTION ACCURACY CRB|T DETERNINATION ACCURACY

SOT 2366.6 SGR 1186.6 663 925.1 ST 66.6 SR 30.4 S$ 66,?

RRT .9062 RRF ".9764 RTP -.90?8 CRT .9997 CR8 .9569 C8T .9660

SOD 2647.2 R23 *.2681 RI3 -.9345 L6A 99.9 HSA 14.8 SeA .7

661 2607.6 6G2 455.0 THA 25.24 ELI 73.2 EL2 .? ALP 24,|5

FLIGHT TIHE 176.00 ARRIVAL OAT[ 6EP 18 19Tt

DISTANCE 4S?,g2D EARTH TO NAR8

LOL 182.71 Vt. 32.736 GAL -5.43 AZL 94.73 HCA 156.76 SNA |87,41 ECC .22419 INC 4.7313 VI 29.877

LOP 341.52 VP 23.990 GAP 11.54 AZP 85.59 TAL 329.63 TAP 128.36 RCA |45.39 APO 229.42 V2 26.468

GP 15.53 ZAL 133.?? ZAP 143.40 ET6 |37,65 ZAE 160.6? ET[ t03,08 ZAC 116.68 ETC 276.|2 LVI -29.60

OLA -41,46 HAL 342°56 HAD 6645,8 V(L |2,1|7 PTH 7.09 VHP 5,684 DPA -4,98 RAP 306,63 ECC 1.4422

L-I T|HE |NJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ T|NE PO CAT T|N |NJ 2 LAT INJ £ LONG

6214.3? 4.22 56.70 212.63 t37.43 62 16 48 1268.4 22.16 36.96

IT_6.91 20,48 26.56 22T.38 _26.60 t 8 46 ?9D.t 33.70 1,81

I?D9.tl 20.46 29.52 227.58 126.90 ! 8 46 ?g9.g 33.?0 6.81

1799,96 20,48 29.62 22T.58 126.90 t 8 46 ?99°9 33,T0 6.61

1799.9l 20.46 29.52 22?,58 126.90 | 8 46 799,9 33,70 6o81

1799.91 20.46 E9.SE 267.58 t26.99 l 6 46 796.9 33.70 t.96

l?Dt,91 20.48 29.52 227.58 126.60 I 8 46 Tg9.t 33.T0 I,81

DIFFERENTIAL C¢RRECTION8

TD[-t.oet6 TRA-t.3562 TC3 ".0106 BAU ,1635

ROE ".5181 NRA -.7108 RC3 .5104 FAU .07973

FOE 1.9140 PRA 4.5848 PC3-2,S6tO DlP 4645

DOE 1.1981 IRA 1.5330 8C3 .5106 PeP 1046

LAUt_H DATE NAR 64 19?1

HELIOCENTRIC CCYdIC

HID'COURSE EXECUT|(_N ACCURACY ORBIT DETERHINATION ACCURACY

6GT 2353°6 6GR 1305,6 863 DS4,2 IT 6t,9 68 32,S 16 ?2.0

RRT .9099 RRP -.9822 RTP ".9073 CRT .9689 CR6 .9665 CST .68|3

DO8 2674.2 R23 ".2682 813 -.$396 LeA 102.4 HSA IS.| 86A ,6

80| 2630.? $02 420.5 THA 2?.66 ELI 74.4 ELE 1.4 ALP 28.02

PLIGHT TIRE tIO,OQ ARR|VAL DATE 6[P 20 tOT1

D|STANC[ 46t.811 EARTH TO NAR$

RL 146.|4 LAL -.DO

RP 209.8t LAP -I.?O

RC TO.ASS 9L "32.65

PLANETO¢ENTNIC CONIC

C3 27.046 VHL 5.201

LNCH AZNTN LN(H T|NE

80.00 21 59 l?

5_.32 0 $5 S

56.32 0 35 5

56.32 O 35 5

56.32 0 35 S

59.32 0 35 5

SS.32 D 36

LOL 162.71 VL 36.690 GAL -5.35 AZL 94.97 HCA 1DO.DE 8HA 186.73 [CC .27110 INC 4.9716

LOP 342.?9 VP .23.931 GAP 11.20 AIP 65.33 TAL 329.66 TAP 129.?0 RCA 145.45 APO ?28.02

GP 18.63 ZAL 132.92 2AP 646.6_ ET3 I§T.tT ZAE tsg.4$ ET( 603,56 ZAC 11?,99 ETC 276.15

ObA -42.8? RAL 343.71 HAD 6645.8 VEL 12.124 PTH ?.10 VHP 5,568 DPA -3.?7 NAP 306.45 ECC 1.4451

L-| T|NE |NJ LAT INJ LONG INJ RT ASC INJ AZHTH IHJ TIHE F_ CAT T|H INJ 2 L#T INJ 2 LONG

2220.75 6.61 54.70 213.68 |3T.23 22 36 58 1220.? 24.36 3?.$8

1823.91 20.$9 32.05 229.28 628.26 1 5 29 823,9 34.69 9.31

1823.61 20.99 36.05 229.28 128.28 1 S 26 823.9 34.69 9.51

1823.9! 20.98 32.05 229.28 128.28 | 5 29 823.9 34.6g 0.56

1823.61 20.99 32.05 229.28 128.20 t 5 29 823.9 34.89 t.S!

!823.R! 2o.88 32.05 226.20 120.28 | 5 29 823.g 34.86 t. Sl

1823.91 2O.tg 32.05 22t.28 t29.28 t $ 29 023.9 3_.99 9.St

Vl tD.6TT

V2 26.400

LVI -30.T3

OIFFERENTI4L CCRRECTION8 HID-COURSE EXECUT|ON ACCURACY ORBIT DETERNIHATIOH

YO[*!,SOi4 TRA-!.3O!8 TC3 -.0286 6AU ,1888 lOT 6305.6 8_q 1443.3 SO3 682_8 IT 67.7 8R

8OE -.5529 RlA -,T838 RC3 ,S4T4 FAU .06618 RRT .t|O7 RRF ".Sell RTF -._,ll CRY .9987 CR8

?DE 2.0566 FRA 4.6t!8 F¢3*t.G301 lip 4?90 $66 8720.1 823 ".206| 813 -,9443 LeA |OS.6 HIA

DDE1,2386 IRA 1.3163 De3 .6401Y3P 1156 Set 16?0,9 36| 514.7 ?HA 3D.tG ELI 76.2 EL2

_AUNCN DATE MAR 24 1671 FLIGHT TINE 1el.00 ARRIVAL

HELIOCENTRIC CON|C DISTANCE All.Ill EARTH

RL 146.I4 LAL -,DO LOL 182.?1 VL 32.6S9 IAL "9.|l AZL 9S.24 HCA 131.20 |HA tOt. It ECC ,81320 IHC 1.242D

Re lOS.l? LAP -1.68 LOP 344.06 VP 23.874 GAP IO.II AZP 85.03 TAt. 329.?4 TAP 131.02 RCA 14S.50 APO 229.71

RC ?tolt8 GL "34,10 GP |i,28 ZAL 136,1? TAP 136,?] ET3 166.t6 ZA[ IS8.D6 ET[ lO4.l? ZAC 119.46 [TC 278.18

PLANETOCENTR|C CONIC

C3 27.369 VHL 5.633 DLA -4d.39 HAL 346,01 RAO 6646,0 VEL 12.|38 PTH ?.|l VHP 5,465 DPA -2.41 RAP 301.88

bHCH AZHTH LNCH T|N[ L'I TIRE INJ LAT lNJ LONG lNJ RT kSC IHJ AZHTH INJ T1HE PO CST T|H |NJ 2 LAT

SO.DO 22 26 t EI63,72 D.4S $2.26 219.58 136.63 23 2 13 1163.7 26.93

54.29 O 32 6 6646,63 2t.46 34.66 231,23 128,60 1 2 57 848.6 35.69

84,29 0 32 9 1848.63 21.46 34.66 231.28 1It. DO ! 2 57 840.6 35.69

54.29 0 32 9 1848.63 21.46 34.68 231.28 129.80 | 2 57 848.6 35.69

34.29 0 32 9 6848.63 21.48 34.68 231.28 129.60 t 2 37 848.6 35.69

54.29 0 32 8 1848.63 21.46 34.68 235.28 12g.80 I 2 57 848.6 35.69

$4.29 0 32 g 6646.63 21.46 34.66 236,26 629.80 t 2 S? 848.6 35.69

OIPFERENTIAL CORR[CTXON8 H|D-CCURSE EXE¢UT|ON ACCURACY

T02-1.1328 TRA-I.2364 TO3 -.D382 DAU o2154 3GT _263.4 8OR 1399.6 3G3 709.0

ROE -,6008 RRA -.8636 RC3 .38?2 FAU ,08464 RRT ,g|04 RRF ".RIDE RTF -,6026

FDE 2.2143 FRA 4.?826 FC3-2,D?SS DIP 4830 360 Z?71.6 R23 -,2791 813 -.9301

EOE 1.2623 IRA 1,50611C3 .6863 F6P 1641 601 t?t6.E 6DE 856.S THA 34,3?

ACCURACY

33.2 38 ?4.8

.8747 CAT ,el4!

!3.S 886 .8

2.S ALF 2?.43

DATE 8EP |1 tATl

T() HAq8

Vl It.liT

V2 24.4?4

LYI -32.0!

[CC 1.4|08

|NJ 2 LONG

34.60

12.37

12.37

12.37

12.37

12.37

12.37

ORI|T DETERH|NAT|ON ACCURACY

3T 68.2 8R 38.4 83 77,3

CRT .9933 CR3 ,68!3 CIT .6530

L6A 108.8 NgA IS.8 85A .S

ELI 78.2 EL2 3,8 ALF 2g._t

21!



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1.9712

LAUNCH DATE 14AS tA IITt

HE_I¢¢ENTRI¢ CONIC

RL t48,I4 L&L ",00

RP 201,13 L4P "l,tl

R¢ ?5.228 ;L -3S.49

PLANETOCENTRIC CONIC

C3 27,i38 VML S,HS

LMCH AZNTH LNCH TIH[

GO.DO 23 I 56

82119 O 30 S

50.13 O 30 5

S2.1S 0 30 5

52,15 0 30 5

52.15 O 30 5

52.05 0 30 5

L_ 18B,71VL 3t,189 GAL

LOP 3d5,33 VP _3,B19 &AP 10,36 AZP $4,?0 TAL 320,?0 TAP 130,33 RCA J45,55 4PO itS,SO

GP IS.it Z&L JIB.it ZiP 037,?t [T$ SiS.iS ZAE tIi,4i [TE 104.86 IAC ItI.21 EYE Z?S.21

OLA -4S,04 RSL 3AI,IO SAD GISl,t VEL lt,lil PTH T,I3 VNP 5,3?0 OPA -,80 RAP 395,02

L-I TiME INJ LAT |NJ LONG INJ RT AtC INJ AZNTH INJ TIME PO CtT TIN INJ _ LAT

ROOT,T4 13,00 48,95 224,00 136,14 23 56 44 1087,7 30,24

08T4.30 21,08 37,43 233.62 131,46 l I 19 6?4,3 34.18

1874.30 21.00 37,43 033,52 131.45 1 1 19 874.3 38,68

II74.30 21.08 37.43 233.62 131.48 1 I It 8?4.3 36.08

1874.30 01,88 37.43 233.52 131.46 1 I 19 874.3 38.88

1874.30 01.88 37.43 233.62 131.46 l I lg 874.3 36,68

1874.30 21.88 37.43 233.62 131.46 I ! 19 874.3 39,68

FLi644T TIME 184,00 ARRIVAL BATE 8EP 24 1271

DISTANCE 460,?08 EARTH TO MAR|

-S,Et AZL 93,3S HCA lit,S4 8HA SOS,St ECC ,01347 iNC 3,$313 V| tS,8?T

V2 2R,448

LY! -23.41

ECC 1,4Si7

INJ t LONG

30.39

15,42

|5,42

15.42

15,42

15.42

15.42

DIffERENTIAL ECRRECTION8

TDE-I.1645 TNA-I.1653 TC3 -.0427 BAU .135E

ROE -,6650 RNA -.9514 it3 .6283 FAU 000683

FOE 2.3974 FRA 4.8423 F¢3-2,6914 BSP 4935

BOB 1,34|0 BRA 1.8043 BE3 ,6288 FiP 1192

LAUNCH DATE MAR 24 ISTI

HELIOCENTRIC CONIC

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2010,6 SGR 1777,0 323 732.3 5T 68,8 8R 42.4 82 8O.l

RRT ,9087 RRF -.9928 RTF -,0994 ¢flT .9891CRS ,9862 CIT ,9523

320 2838,3 R23 -.26F1 RI3 -,0565 LiA I12.8 USA 16,2 88A .S

SGt 2772,0 SG2 531,6 THA 36,18 ELI 8D.6 EL2 5.3 ALP 31,S2

FLIGHT TIME 185.00 ARRIVAL OAT[ SEP 26 1971

DISTANCE 473,780 EARTH TO MARS

RL 149.14 LAb ".OO

RP 207,00 LAP "1.64

RC 74.885 r,d. _38.$5

PLANETOCENTR|C CONIC

C3 28.723 VML $.359

LNCH AZMTH LNCH TIME

49,22 0 29 3

49.92 D 28 3

49,92 0 21 3

49.92 0 29 3

49.92 O 29 3

49.92 D 29 3

49,82 O 29 3

LOI. 182,71 VL 32,593 GAL "5.17 AZL 95.91 HCA 163.21 8MA 164.tl [CC ,21292 INC S,9OS3 Vl 28,8T?

LOP 348.59 VP 23,763 GAP 10.24 AZP 84.33 TAL 329,80 TAP 133,83 RCA 145,59 APO Et4.IS V2 2S.4SS

GP 21,T6 2AL 123.?E ZAP t33.32 ETI 155.53 ZAE 154,63 ETE lOS.Gl ZAC 1It,S8 ETC t76,24 LVI -IS,DO

DLA -47.64 RAL 340,23 RAD 6646,3 VEL IE.193 PTH 7.1S VHP 5.308 DPA ,83 RAP 304.46 [CC 1.4727

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CST TIM INJ E LAT INJ 2 LONG

1901.36 22,20 40,33 236.37 133.30 1 0 44 SOl.4 37.i3 IS.?2

1901.36 22.00 40.33 236.37 133.30 l O 44 9QI.4 37.85 18.72

1901.36 BE.20 40.33 236.37 133,30 1 0 44 901.4 3T.SS 18.72

1901.36 22.00 40.33 236.37 133.30 l D 44 9QI,4 37.85 18.72

1901.36 22.00 40.33 236,37 133,30 l B 44 901.4 IT.IS 18.T2

1901.36 22.00 40.33 236.3? 133.30 1 0 44 901.4 37.65 18,72

1901.36 22.20 40.33 236.37 133.30 I O 44 901.4 37,65 18.T2

DIPFERENTIAL CCRRECTION8

YD['I.2DIS TRA-I.D881TC3 ".049R BAU *2383

RDE -.7492 RflA-I.D4_ Re3 ,G?I4 FAU .0t885

FOE 2.ROSR FRA 4.8895 PCI-t.S770 lip |044

ODE 1.41tS iRA l,S08S BC3 .6732 FSP |223

LAUNCH DATE MAR 24 1271

HELIOCENTRIC CONIC

RL 149,14 LAL ".DO

RP 207,08 LAP "1,43

RC 78,180 r,d. -4Q,81

Pf..ANETOC£NTRIC CONIC

C3 29.83| VHL 5.462

LNCH ATJSTH LNCH TIN[

47.57 O 29 21

47.57 O 22 20

47.$7 D 29 2t

AT,ST O 20 21

47,57 O 29 21

47.S7 O 22 21

47.57 O 29 21

MID-COURSE EXECUTION ACcuRACY ORBIT DETERMINATION ACCt_ACY

5ST 2150,2 $GR lgTS,3 AS3 73D.S 8T 89,3 8R 47,2 88 83.t

RRT .0053 RRF -.0947 RTF ",8049 ¢RT .9847 CR8 ,990? ¢8T .9819

8GB 2g|t.? R23 -.0482 R13 -.0634 LIA 116.8 M$A tS.3 884 .4

8G! elS3,E 8Gt 433,7 TNA 42,39 ILl 83,5 ELF 8,8 ALF 34,12

FLIGHT TIE 188.00 ARRIVAL DATE $[P 22 1971

DISTANCE 477,700

LOL llt. TI VL 30.380 GAL "S,II AZL 96.32 NCA IGS,O? ONA 184.47 ECC .liDS4 INC

LOP 347,88 YP 23,714 GAP 0.93 AZP 83,81 TAL ItS,R8 TAPI34,tt SEA 14S,83 APO

64u 23,85 ZAL 128,30 ZAP 153.30 ET5 154.94 ZAE ISt. S3 [TE lOS.II ZAC 125.10 ETC

EARTH TO MAR8

4,3181 vI 22.877

223.31 vt t8.AA2

|?f.2| LV! -38.?1

DLA -49.48 RAL 3SO.tl RAO 8046.9 VEL 12,238 PTN 7,IS VNP S,tSl OPA 2.77 RAP 303.59 [CO 1.4909

L-I TIME INJ LAT INJ LONG INJ RT AiC INJ AZNTH INJ TIME PO CiT TIM INJ 2 LAT INJ 2 LONG

ll3O,08 |2.41 43.33 t39.82 135.32 1 ! 32 930./ 38.58 22.30

1930.08 22.41 43.38 239.5t 135,32 I I 32 930.1 38.56 22.30

1930,08 Et,41 43,38 259.62 13S,32 l I 32 930,1 33,S6 22.30

1930,08 02,41 43,38 t39.82 135,32 t I 32 03C.1 38,58 20,30

1930,08 22,41 43,38 23t,52 133,30 t I 32 9_9.1 38.58 22,30

ISIO.O8 22,41 43.38 239.80 133,30 I I 32 I_D.I 38.58 22.30

1930.08 2t.41 43.38 239,92 135.32 ! I 32 930.1 33.58 |t.3O

DIFFERENTIAL CCRRECTIONS

T0[-1.2308 TRA -,990| TC3 -,Dill |AU ,|OT|

RDC ".litO RRA'I.t4?i R¢3 oTtO4 FAU ,OgOl3

POE t.8400 FRA 4,|tSO FC3-t,6301 SIP SOil

B_E 1.30i4 iRA 1,31SR 5¢3 ,7199 FIP 1134

LAUNCH DATE MAN 24 II?l

HELIOCENTRIC CONIC

RL 143,14 LAL ",DO

RP tOT.iT LAP "l.eI

RC 77*710 iL "43.30

PLAMETOCENTRIC CONIC

C5 31.383 VML S.lO0

LNCH AtMTH LNCM TIME

45.11 O 31 23

4S,11 O 31 23

45.10 O 31 23

45.11 D 31 23

45,11 0 31 23

41,11 O 31 23

45,11 D 3I 03

D/_rERENTIAL CCNNECTIONR

TDE'I,IOit TRA -.8084 TC3 ",0724 BAU ,II?t

20E-1,0237 RRA-l.2659 RE3 ,7530 FAU .ogoBs

FOE 3,1444 FRA 4.7350 FCI-2,3OI8 8$P 3467

BOB !.2617 BRA 1.5501 B¢3 ,7564 F8P 1260

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5ST 10i0.1 $GR 2205.4 $G3 781,0 5Y Qg.| JR SS.O 33 Ol.O

RRT .t014 RRF -.tiE! RTF *._OO CRT .9892 ERR .llIT Eli .Ull

338 30|T,9 Rt3 ",|t3t RI3 *,9710 LiA 121,3 H|A 16.7 IIA ,4

8G1 tt4|,R 3it 668,1 THA 47,08 ELI 88,8 EL2 $,4 ALF 37.30

FLIGMT TIIR 110.00 ARRIVAL DATE 8EP 39 !e71

OI|TANCt 4$1,111 EARTH _0 HARt

LOL ISt,?l VL 30,334 GAL *|,OS AZL Si,l| H¢A |t5,3! SHA |iA,BO [¢C ot0332 INC R,80SS VI tB,tTT

LOP 340.12 YP 13.083 &AP 1.03 AZP R3.32 TAL 3|$.81 TAP 130.tl R¢A 14|,87 APO tit.33 V2 21.432

5P tG,|t |AL I||,$S |AP 130.14 [TI |54,33 ZA[ 130.14 [T[ IQ?,IO ZAC 12T,Sl [TC t?$,34 LVl -31,?4

DLA "5|,40 RAL 3St,TI SAD RM?,S VEL IE,300 PTN ?,04 VHP S.041 OPA 4.97 RAP 302,51 (CC 1,5182

L-| TIME |NJ LAT INJ LONG JNJ RT A$C INJ AZMTH INJ TIME PO CiT TIM INJ 2 LAT INJ 2 LONG

1980.04 2R,46 48.21 043.40 13?.$4 1 4 4 951.0 39.37 28.21

lSll.04 2t,4R 46.01 043,48 13?.$4 l 4 4 SSI,O 39,3? 26.21

ISSI,04 20.48 46.81 243.49 137.54 1 4 4 911.0 39,37 26.21

lS81.04 Et,4S 48,81 243,49 137.$4 | 4 4 291,0 38,37 06.21

1910,04 22,48 46.81 243,48 137,84 1 4 4 161,0 39,37 26,21

196|,04 tt.46 48.61 043,48 137,54 l 4 4 i61,0 39.37 26.2t

1881,04 20.46 dS,Sl 243,45 13?,54 1 4 4 981,0 39.37 26,21

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 2004.? $GR 2473,§ 823 725.7 8T ?D.6 8R i0,2 88 89.9

RRT ,ogE? RRF -*Sg?2 RTF -,880? CRT .9769 CR8 .iSiS ¢ST .g_37

528 3183.8 R23 -.2008 RI3 -,8770 L$A 128,5 NSA 16.g 884 .3

521 3101,3 $22 720.4 TMA 51,S? ELI g2.T EL2 g.9 ALF 40,71

212



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

_AUNCM DATE MAR 84"1971

MELIO¢ENT61¢ CONIC

RL 149.14 LAL ".DO

MP 207,25 LAP °1,56

RC TQ.295 GI. -46.04

PLANETOCENTRI¢ CONIC

C3 33.4T2 VNL S.?6S

LNCH A2NTH LNCN TIME

41.33 O 35 39

42.53 0 35 39

42.53 0 35 36

42.53 0 35 39

42.53 0 35 30

42.53 D 35 39

42.93 D 35 30

FI.ISNT TIN([ lll,OO ARRIVAL DATE OCT 2 tiTS

OIITANC[ US.848

LOL 108.71 VL it. SOB 6AL "l.Ot AZL 9T.39 MCA t67,56 IMA

LQi e 330.34 VP 23,614 GAP 9.33 AZP 82.?6 TAL 329.91 TAP

GP 26,92 ZAL 12S.l? ZAP SS.ll ET8 153.?5 Z/dE 147.39 ET[

EARTH TO NAIl

163,S6 EC¢ .20624 IMC ?.3|84 YS IS,IVY

I$?.49 RCA |4S,YO APO 221.42 V2 26.421

10?.94 ZAC |30.26 ETC 276,42 LVI -40.96

DLA -53.4? RAL 358.79 RAO 6448.3 V[L IE.365 PTH ?,30 VHP 5.256 OPA 7.47 RAP 301.45

L'I TIME |NJ LAT |NJ LONG 1NJ RT ASC INJ AZNTH INJ TZNE PO CST TIM fNJ 2 LAT

1994.86 22.2? 50.0_ 248.11 139.9? l 6 54 994.8 40.01

1994.86 22.2? 50.02 248.|1 139.97 I 6 54 994.9 40.01

|994.89 22.2? 50.02 245.11 13g.�T 1 6 54 994,9 40.01

1994.86 22.27 50.02 248.11 13g.97 1 8 54 994.9 40.01

1994.85 22.27 50.02 248.11 159.97 l 8 54 994.9 40.01

1994.86 22.27 50.02 248.11 139.97 l 6 54 994.9 40.01

1994.86 22.2? 50.02 248.11 139.g7 I 6 54 994.9 40.01

Ec¢

INJ

!.5506

2 LONG

30.48

30.46

30.48

30.48

30.45

30.48

30.48
DIFFERENT IAL CQqRECTI(_

TDE-t.37?4 TRA -.8005 T¢3 -.Deo$ BAU .35S9

60E-1.2449 RRA-1.3S50 tiC3 .7905 FAU .09076

FOE 3.480? IrRA 4.5506 FC3-2.3452 66P 5?31

DOE 1.$566 BRA 1.5997 BC3 .7g46 FSP 1246

LAUNCH DATE MAR 24 19?1

NELIOCENTRIC CONIC

RL 140.14 LAL -.DO

RP 207.37 LAP "t.56

tic $0.909 GL -49.08

PLANETOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ONBIT OETERNINAT|ON ACCURACY

6GT 1908.7 3CR 2766.9 3G3 756.1 ST 71.1 3R 70.7 53 95_8

RRT .$828 RRF -,ggTg RTF -.8700 CRT .9T43 CR$ .9974 CST .OSSS

SGB 3363.0 623 -.1732 613 -.9831 LSA 136.2 MSA 17.0 SSA .3

$GI 3276.5 SG2 ?5?.7 THA 56.66 ELI 99.6 EL2 11.4 ALF 44,84

FLIGHT TIH[ t94.00 ARRIVAL DATE OCT 4 19?1

DISTANCE 489.896

LCL 182.?! VL 32.483 GAL -4.9? AZL 98.10 HCA 168.83 8NA

LOP 391.$6 VP 23.56T GAP 9.04 AZP 82.05 TAL 329.93 TAP

C,P 31.96 ZAL 123.23 ZAP 125.30 £T6 153.21 ZA[ 144.26 ET[

EARTH TO MARS

183.15 ECC .20431 INC 8.0990 VI 29.S?T

/39.76 RCA 145.73 Also 220.5T V2 26.415

tOO.T2 ZAC 133.38 ETC 2TS. S5 LVI -43.44

C3 30.406 VHL 6.034

LNCM AZMTH LNCH TIME

39.$5 0 43 2

39.85 0 43 2

30.65 O 45 2

39.85 D 43 2

39.85 O 43 2

39.85 0 43 2

39.$5 D 43 2

DLA -56.65 RAL 359.946A0 4649.4 VEL 12.502 PTH ?.39 VHP 5.324 DPA 10.33 RAP 300.14 ECC 1.5951

L-I TIME INJ LAT |HI LONG INJ RT ASC INJ AZMTH INJ TIN[ leo CST TIN INJ 2 LAT |NJ 2 LONG

2032.32 21.?T S3.55 253.66 142.58 I 16 54 1032.3 40.36 35.14

2032,32 21.?? S3.55 253,68 142.56 I 16 54 1032.3 40.38 35.14

2032.32 21.?7 53.59 253.60 142.56 I 16 54 1032.3 40.36 35.14

2032.32 21.?? 53.55 253.68 142,58 I 16 54 1032,3 40.38 55.14

2032,32 21.?? 55,59 253,68 142.58 I 16 54 1032,3 40.38 35.14

2032,32 21.T? 53,55 253,68 142.58 I 16 54 1032.3 40.38 35.14

2032,32 21,?? 53.59 253.68 142.58 1 16 54 1032.3 40.38 36.14

DIFFERENTIAL CCNRECTION8

T02-1.4630 TRA -.$824 TC3 ".0925 BAU .4006

R02-1.5559 RNA'I.5106 RC5 .8178 FAU *06906 _

FOE 3.8778 FRA 4.2?07 FC302.tI86 88P 6121

DOE 2.1430 BRA 1,9675 6C3 .8230 PEP le14

LAUNCH DATE NAN 24 197I

HELIOCENTRIC CONIC

RL 149.14 LAL -.OO LOL 162,T1 VL 52,|?? GAL

NP 209.8? LAP -1.16 LOP 10.36 VP EE,�51 SAP

RC 109,024 GL 56.12 GI• oAT.21ZAL |21.91ZAP

PLANETOCENTR|C CONIC

N|D-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1805.8 5DR 3t06,5 503 ?31.6 5T 71,6 8R 83,6 68 98,E

RRT .8691 RRP -.9965 RTP -.8553 CRT .9?33 CR8 .9g84 CST .9590

660 3592.6 R25 ".1460 RI3 -.9660 LSA t46.5 M8A 16.8 SSA .2

561 5504,3 $02 ?9|.6 TMA 61,61 ELI log,3 EL2 12.6 ALP 49.54

FLIGHT TIME 224.00 ARRIVAL DATE NOV 3 19TI

DISTANCE 552.167 EARTH TO MARS

-4.90 AEL 61.33 HCA 167,?4 8NA 1?9.84 ICE .19034 INC9.6?IS Vl 29.1??

5,32 AZP 96.59 TAL 328.44 TAP 156,16 RCA 145.61 AlSO ?:4.0a V2 25.|24

M.86 ET8 |88,46 ZA[ 124,31 [TE 225,18 2AC 53.21 ETC 2?2.20 LVI 33.63

C3 S?,736 VHL 6.143

LNCN AZNTH LNCM TIME

90.00 13 I 30

60.00 12 E6 26

64.|4 tl ? IT

64.14 It ? l?

84.14 It ? 17

64,14 It T 17

64,14 It ? I?

DLA 3?.56 RAL 313.23 MAD 6649.9 VEL 12.555 PTH ?.43 VHP 5.424 DPA -68.8? RAP 314.36 ECC 1.9211

L-I TIME INJ LAT INJ LOnG INJ AT ASC INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

4109.68 -39,91 IS5.01 218.65 61.59 14 17 0 3109.? -4?.3? 1S0.98

4282.44 "27.49 144.65 2t0.22 59.28 |5 35 46 3282.4 -37.58 158.61

4450.91 -15.57 195.34 202.03 55,55 12 21 28 3450.9 -26.34 173.33

4450.91 "IS,S? I95.34 202,03 55.35 12 21 25 3450.9 -28.34 I73.33

4450.91 "15.37 555.34 202.03 35.35 12 21 28 34b0.9 -20.34 1?3.33

4450.91 -15.5? 195.34 202.03 55.35 12 21 28 3450.9 -26.34 173.33

4450.91 -15.57 195.34 202.03 55.35 12 21 28 3450.9 -86.34 173.33

OlFFERENYlAL CORRECTION6 NIO-COUR6[ EXECUTION ACCURACY

TOC i.2?43 TRA .4180 TC3 -,?l|I 5AU .?IlO $GT 1552.8 SGR 5433.2 SG3 655.6

ROE 3.1198 RRA 3.6861 lC3-t.816Y PAU .05357 NIT .6140 RRF .9993 RTF ._I3

FOE 4.2317 rRA 3.1289 YC3-1.91T2 56P 9509 3GB 5650.? R23 .0240 RI3 .9991

602 3.3195 6RA 3.?090 6C3 1,4093 FSP 1135 8;I 5562.1 3_2 877.9 THA ?6.57

LAUNCH DATE MAR 24 1671 FL|QHT TIME 225.00

HELIOCENTR|¢ CONIC OISTANC[ 556,340

RL 146.14 LAL -,00 LOL 182.?! VL 3t.t?t GAL -4.9| AZL 62.?0 NCA 168,95 IRA

RP 210.10 LAP -!.13 LOP 11.55 VP 22.914 GAP |.09 AZP 97.EI TAL 3|8.30 TAP

RC 111.181GL 46.68 GP -43,93 ZAL 165.55 CAP 90.t5 EY5 166,75 ZA[ 125,?? EYE

PLANETOCENTRIC CONIC

C3 31,352 VHL 5.599 DLA 38,45 RAL 315,11RAO 6647.5 VEL t2.299 PTH T.23 VHP

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIN(

SO.DO 13 52 35 3929.37 -44.79 168.49 214.43 71.92 14 56 4

S0.00 13 40 8 3962.56 "35.2? 16T.07 210.04 69.09 14 46 II

TO.DO 13 6 30 4056.26 -83.98 169.1! 204.54 64.92 14 16 6

73.35 12 8 24 4242.03 -15.22 176,66 199.60 60.99 13 19 6

?3.38 12 6 24 4242.03 "18.22 178,66 |99.60 60,99 13 lg 6

?3.38 12 6 24 4242.03 -15.22 178.66 199.80 60.99 13 lg 6

110.00 IS ? SE 3103.08 "23.98 96.03 204.54 64,92 |6 5g 39

OIFF[RENTIAL CCRRECTION8 MIO"COUR3E EXECUTION ACCURACY

TD[ 1.1759 TRA .5519 TC3 ".8861 BAU ,962? $GT 1696,5 $GR 5163,5 $03 810,5

RD2 2.60?2 RRA 3.4503 RC3-1.3080 FAU ,09ST6 RRT ,6490 RRP *9992 RTF ,8542

FDE 4,$331 FRA 6.2552 FC3-2.2442 BSP 91?g S68 5454.T 625 .0346 RI3 ,g98T

SOE 2,8001 BRA 3.5040 BC3 1.5810 P6P 1408 361 5385,9 SG2 863,? TMA 74.03

ORSJT O[T[RMINATION ACCURACY

8T 39.9 SR 159.4 33 lOl.i

CRT .95_Y CRS-I.0000 CST *.9525

L3A 197.6 NSA 17.0 35A .2

ELI 169.4 EL2 16.6 ALF 70.05

ARRIVAL DATE NOV S 19?l

[ARTM TO MAR5

179,?6 ECC ,I_01Z INC T.2953 Vl 26.67Y

15?,26 RCA 145,56 APO 213,94 V2 26.098

222,02 ZAC 58.50 [TC 2?l.gg LVl 30.83

4.959 SPA -65.96 RAP 310.2? (CC 1.5160

PO CST TIM INJ 2 LAT INJ 2 LONG

2929.4 -47.08 133.63

2g62.6 -40.28 13?.16

3056.3 -32.14 143.49

3242.0 "23.83 IS5.67

3242.0 "25.83 155.67

)242.0 -25,83 ISS.67

2103.1 -32.14 72.41

ORBIT DETERMINATION ACCURACY

6T 61.0 SR 14?.9 63 110.?

CRT .9623 CRS -.9999 C6T "*gs?8

L6A 193.6 N3A IG.2 66A .3

EL1 158.$ EL2 15.4 ALF 6,8.08
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH GATE MAR t4 tiTS

HELIOCENTRIC ¢QNI¢

RL |49.14 LAL ",DO

RP IIDoS3 LAP -1,10

RC !13.639 6L 41.06

PLANETQ¢ENTRIE CONIC

C$ 27.254 VHL S,2t|

LNCM AZNTM LN(H T|NE

SO.DO 14 25 2?

60.00 14 26 |1

?O.O0 14 28 2

80.00 14 32 34

90,00 15 3 56

100.00 17 15 2S

liD.DO 19 27 28

FLIGHT TIME 228,00 ARRIVAL DATE NOV ? 1171

OIITANCE 560,501 EARTH TO N_R8

LQL IIE,YI VL 11.117 4AL -4,93 AZL 13,7l HCA liD,5? |MA |79.65 [C¢ ,16698 INC 1.24S] VI IS,STY

LOP 12.02 VP |_,6?T GAP 4,8Y AZP 96.15 TAL ]26.14 TAr 158.31 RCA|45,55 APO 213.85 V2 26.071

GP -40.98 ZAL 1_8,73 ZAP g?t:2 ST8 t85.OD ZAE 526.72 [TE 2|8,70 ZAC 81.50 [TC 271.77 L_I 28.58

OLA 27.90 RAL 328°78 RAO 8Q45.8 V[L t2,|33 PTH ?.tO VHP 4,622 DPA -63.]1 RAP ]09.90 ECC 1,4455

L-I TIME INJ LAT INJ LONG |NJ RT AS¢ INJ AZNTH INJ TIN[ PO CST TIK INJ 2 LAT INJ 2 LONG

3787,36 -47.02 133.54 203,13 8|,$7 13 28 34 2787.4 -44.81 120.$8

3?24,95 -38,7] 133,28 207,09 77.86 15 29 26 2784,9 -39.$2 122,16

3?20.00 -30,64 150.43 204.64 74.11 15 31 2 2780.0 -34.15 122.27

3?65,75 -22,96 146,60 201.89 70.38 15 35 19 2765.8 -20,97 520,79

3664.26 -17.97 137.12 199.$5 67.79 16 5 1 2664.3 -25.57 112.67

3240.23 -22,9S 107.9Y 201.89 70,38 18 9 26 2240,2 -28.97 82.16

2826,82 -30,64 79,35 204,64 74,11 20 14 55 1826.8 • -34.15 51.18

DIFFERENTIAL CCAR£CTIONS

TOE 1.1200 TRA .705? TC]-1,0683 DAU ,6299

ROE 2.2372 RRA 3.2544 RC3-1.3592 FAU .tO6??

FD[ 4.7503 liRA ?,305D FC3-3.3729 BSP 8914

6DE 2.5019 BRA 3.3300 BC3 1.7287 F3P 16T4

LAUNCH DATE NAR 24 1971

HELIOCENTRIC CONIC

RL 149.14 LAL -.00

RP 210.S? LAP -1.07

MID-COURSE EXECUT]_ ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1877,0 3GR 4937,] 663 95],9 8T 62.9 SR 166.9 33 117,4

RRT .8787 RRF .9992 RTF ,8825 CRY .9694 CRS -.9997 CST *.9636

$GB 5292.1 R2S .0464 R13 .9981 LSA 190.4 NSA 15.3 38A .3

3Gt 5213,4 362 848.6 ?HA 71.01 ELI 150.0 EL2 14,1 ALF 65.78

FLIGHT TIHE 230.00 ARRIVAL DATE NOV 9 1971

DI3TANCE 564,668 EARTH TO MARS

LCL 182.71 VL ]2.263 GAL -4,96 AZL 84.58 HCA t91,38 8HA 179,63 [CC ,18992 INC 5.4238 V! 26,877

LOP 14.04 VP 22.940 GAP 4,66 AZ_ 93.32 TAL 327.97 TAP 139.3S RCA 145.32 APO 215.74 V_ 29.044

RC 115,880 GL 37.86

PLANETOCENTRZC CONIC

C3 _4.507 VHL 4,960

LNCH AZMTH LNCH TIME

50.00 14 51 53

60.00 16 0 48

70.00 15 16 4

SO,GO lS 45 32

90,00 t6 4? 22

100.00 18 29 24

riO,DO 20 13 30

GP -38,27 ZAL 131,49 ZAP 95,85 [T3 183,51ZAE 127.20 ST[ 213.38 ZAC 64.22 (TC 271.53 LVI 26,15

DLA 23.88 RAL 318.23 RAD 6844.8 VEL 12.020 PTH ?,01VHP 4.370 DPA -60.9! RAP 304.04 ECC 1.4033

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAY INJ 2 LONG

3671,72 "4?,58 144.43 204.09 90.20 13 52 45 2671.? "416_ 111.08

3647;0? "40.09 141.83 2O].?O 85.52 16 t 56 2647.1 "37.51 111.00

3682,11 -33,21 137,22 202,73 81.52 16 16 6 2602.t "3_ 27 108,48

3509.65 -27,70 129.06 201.60 78,39 16 44 2 2509.6 -29.?8 101,85

3309,99 -25,37 113,83 201.03 77,07 17 42 32 2310.0 -28,20 87,22

2934.12 -27.70 90,45 201.60 78.39 19 18 8 1984.1 -29.78 S],22

2648.93 -33.21 66.14 _02,73 81.52 20 59 39 1648.9 -33.27 3_.39

DIFFERENTIAL CCRRECTION6

TOE 1.0493 TRA .9628 TC]-1.2528 BAU .6143

ROE 1.9496 RRA 3,0544 RC3"I.sgsQ FAU ,11618

FOE 4.8604 FRA 8.2t26 FC3"4.1121 DiP 8591

80£ Z.2318 DRA 3.1739 |C3 1.9742 FSP 1891

LAQNCH DATE MAR 24 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTZCN ACCURACY CRBIT DET[RMINATIt_N ACCURACY

$GT 2078,4 3Gq 4684,8 3G3 1081,0 37 66,0 9R 126.9 88 121.$

RRT ,9018 RRF ,9991RTF .9047 CRY .9769 Cfl8 -,9996 ElY -.9690

868 5124.2 R23 .0590 R13 .99?4 LSA 187,0 MSA 14.4 SSA .4

89| 5056.3 692 83|.4 THA 67.37 ELI 142,D EL2 12.? AL_ 83._1

FLIGHT TIME 232,00 ARRIVAL DATE NOV 11 1971

DISTANCE 568,839 TARTH TO MARS

RL 149,14 LAL ",OD

RP 210.82 LAP -1,04

RC 117,545 GJ. 34,|1

PLANETOCENTRIC CONIC

C3 22.601 VHL 4,755

LNCH AZMTH LNCH TIME

8O.OO 15 13 9

90.DO 18 20 10

?D.DD IS S| 80

10.00 15 St 49

IO.O0 17 39 58

lO0.OD IS 14 4J

110.09 20 $1 18

LOL 182.T| VL )2.lid 6AL -4,99 AZL 85.24 HCA 192.60 IRA 179.50 ECC .18993 1N( 4.7583 Vt 29.877

LOP IS.28 VP 22,804 GAP 4,44 AZP 94.64 TAL 327.76 TAP IS0.]8 RCA 145.47 APO 213.69 V2 25.015

GP -35.14 ZAL 133.$$ ZAP 94,39 [T8 182o06 ZA[ 127.29 [T[ 212,14 ZAC 66,87 ETC 2?1,30 LVI R4.21

DLA 20.3_ RAL 319.$$ RAO 8644.0 YEL 11,941 PTH 8.94 VHP 4,178 OPA -58.?3 RAP 501.54 ECC 1.3720

L-I TIN£ ;NJ LAY SNJ LONG |NJ RT ASC [NJ AZNTH INJ TINS leo CIT TIM INJ | LAY |NJ 2 LONG

6375°74 -47,15 13|,20 199,86 97,30 16 12 41 2579,? "$8,90 lOS,ST

3866,28 "40,28 132.33 200,6] 91,96 16 27 13 2535,2 -35,08 103,51

3445.93 "34.D8 I2l. TO 200,60 87.88 |6 43 ]6 248S.9 "31,41 $8.2?

]]4O,SS -29,41 118,82 200.23 84,6! I? R? 30 2340.S "28.66 89.41

3120,50 -27.57 |00,44 200,01 83,43 18 32 O 2120,$ -2?.54 ?3.45

2816.02 -29,4] T8,19 200.23 84.61 20 1 36 1815,0 -28.66 SO.T9

2512.75 -34,03 55.S1 200,60 87.68 21 33 g 1512.0 -31.4T 2?.19

DIFFERENTIAL CORRECTIONS

TOE 1.0723 TRA 1.0_75 TC3"I,4SO? IAU .i0$l

ROE t.T$2? RRA t.l?4? RC3"1,3951 FAU ,11458

rot 4.9806 FRA 9,0|4S FCS-4.?S91 |8P 8376

SD[ 2,DS?? IRA ],Oil? BC3 1.9984 FSP 2039

NID-COQR][ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2294,2 SGR 4446,0 SG3 1|94,4 ST S?,S SR 118.2 IS 125,E

RRT *IlgS flRF *iSiS RTF ._;lS CRT ,9810 CR8 -.8885 CIT -.9141

SG8 SOO3.O R23 .0720 RI3 .9983 LIA 164,$ HSA 13.8 lSA .4

861 4966,? 862 $11.8 THA 88,85 ELI 135.7 EL2 11.2 ALF SO,4S

LAUNCH DATE MAR li 1971 FLIGHT TIME 234.00 ARriVAL OAT( NOV 1_ 18?1

HELIOCENTRIC CONIC

RL t4S.14 LAL ".0O

RP 211,07 LAP "1,00

RC 119.734 GL 3D,?S

I_AMETOCENTRIC CONIC

C3 2t.213 VHL 4.811

LNCH AZNTH LMCH TIME

50.00 1S 31 18

SO.DO 15 Sl 4

TO.DO IS 20 27

SO.DO 17 S 54

SO,DO 18 19 24

lO0.OO 19 49 48

110.00 21 19 83

OIITANC[ $?$.013 EARTH TO MARS

LOt. 188,?| VL )l.t|l 6AL "1,02 AZL 86,?I HCA 223,81 8NA t78,$4 [CC ,28002 INC 4.205_ Vl |8,577

LOP 15,48 VP 22,?8? SAP 4,23 4ZP 84.03 TAL ]2?,3| TAP 161,39 RCA 145,43 APO 213,66 V2 26,$86

GP -]3,94 ZAL 1]$,81ZAP 92,80 ET] |SD,?3 2AS t27.03 IT( 209.08 ZAC 66.36 ETC 271,07 LYE 22,49

DLA !?.18 RAL 320.?4 RAD 8643,4 V[L 11.885 PTH 9,90 VHP 4.029 DPA -$6,?5 RAP 299.$3

L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH ]NJ TIME PO C3T TIM IMJ 2 LAY

3496,02 -46,18 127,68 196.54 103.04 16 29 33 2495,0 -66.01

3442.38 "39.75 124,49 lg8.11 9?,25 16 48 Z7 2442.4 -32,58

333§.89 "34.06 118.11 198.73 92.?5 17 16 23 ?555.9 -29.39

3210.32 "29,86 107,18 198.83 69.66 18 0 24 2210.3 "26.96

29Yg. Sl -28,24 g0,19 I98,80 88,52 19 8 4 lgTg,s -26.01

2684,79 -29.86 88.54 198.83 89.66 20 34 31 1684.8 -26.96

2482.71 -]4,06 4?.0] 198,73 g2.75 21 59 56 1402.? -29.39

OIFF[RENTIAL C_RR[CTION$

TD[ 1.0711 TRA t,1950 TC3-1,602_ 9AU ,6806

ROE !.5812 RRA 2.?0?4 RC3-|.3766 FAU .13160

FOE S.0473 FRA 9.?303 FC3-5.3583 BSP 8206

BOE 1.8933 BRA 2.9594 BC3 2.1127 F3P 2281

MID-COURSE EXECUTION ACCURACY

SGT 2524,1 3GR 4215.S SG3 1292.8

RRT ,9332 RRF .9987 RTF .g351

SGB 4913o6R23 .084g R13 ,9g51

SGI 4850.0 SG2 ?86,4 THA 59,93

EC¢ 1.3499

INJ 2 LONG

gB.51

95,90

29.38

8Q.13

63.48

41.SD

!g,30

CRBIT DETERNINATION ACCURACY

8T TDo5 SR 110.S SS 127.6

CRY .9869 CR3 -.9998 CST -.9785

LSA 162.5 NSA 12,8 SSA .5

EL1 130.7 EL2 9.6 ALF S?.58
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAt_*CH DATE MAR |4 ttTI FLIGHT TIN( t31,0O A, IVAL DATE ROy II liT1

_ELI(KEMTR1C CONIC OIITANCE S??o181 EARTH TO NAIl

RL |48,t4 LAL ',DO LGA. 188.?| VL 31.8|l GAL *S.OS AZL 8l,|S HCA |IS,OR IRA |?t,$8 ECC ,!$0i8 INC 3,74|1 V! ZS.I?T

RP tH.33 LAP -.9? LOP IT.if YP 82.?31"lAP 4.08 AZP 98.12 TAL 32?.3? TAP t12.39 RCA J45.88 APO 813.8t V£ 89.857
RC tlh84S GL 87.?8 GP -31.69 ZAL SlT.I? ZAP )|.SO [T$ |79.86 ZA[ iIt.4i [T[ 206.|? ZAC 70.$1 [TC |70.84 LVI 80.98

PLANETO¢[NTRIC CONIC

C3 80,$03 YNL 4,508 OLA |4,39 RAL 311,82 RAO l$43,0 VEL |1,848 PYH 6,8t VHP 3,0|3 DPA -|4.SO RAP 297.34 ECC $,3341
LNCH AZNTH LNCM T|NE L-I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZMTM INJ T|NE PO CST TIN |NJ 2 LAT INJ 2 LONG

SO,OO 15 4? 0 3428,45 -44,94 Ill,S| 184,04 107,93 tl 44 I 8426,5 "33,34 93,84

SO.DO 19 SO 29 3384,07 -38.81 118,0| |99,|t 101°99 t? I SO 2364,1 -30,18 9O,Dl

TO,DO 19 44 |? 3264.49 -33,53 111.0_ 197,24 96,91 t? 38 4| 2294,S -27.28 84.11
80.00 I? 35 18 3104.55 -29,64 99.33 19T.91 93.78 18 2? 4 2104,5 -25.09 72.83

80.DO 18 49 8 2888.82 -,.t? 81.94 197,T9 92.e4 10 36 49 llll.e -24.24 IS.St

SOO.O0 80 tS 11 2379.02 -29.$4 60.1S 197.96 93.78 21 I 10 IS79.0 -25.09 34.20

• |lO.O0 81 43 43 8311.87 -33.S3 39.94 197.24 96.91 32 32 15 1311.3 -27.28 !$.03
DIFFERENTIAL CCRRECTION8 MIO-COURSE (X[CUT|ON ACCURACY _|IT OETERNINATION ACCURACY

TOE l.O??8 TRA h3633 TC3-1.??03 BAU .603T 3GT 2T61.4 3GR 3993.4 $G3 1376.3 IT 73.6 3R 103.4 33 18i.2

ROE 1,4880 RRA 2,SSOt RC3-1.3462 FAD .13781 RRT .9434 RRF .9984 RTF .9452 CRT ,9910 CRS %9985 CST -.9883

IrOE 5.0848 FRAIO.3303 FC3-5.8?63 83P 804_ IG3 4955.2 RZ3 .09T1 R13 .9g3T LSA 130.? N3A 18.0 8SA .8

lOE 1.?848 BRA 2.8918 BC3 2.2240 FIP 2430 SG1 4?94.9 3G2 ?62.5 THA 55.90 EL1 126.? EL2 8.1ALF 94.84

hAUNCH GATE MAR 24 197t FLIGHT TIHE 838°00 ARRIVAL DATE NOV 17 1971

HEL|OC[NTRIC CCNIC DI3TANCE 581,393 EARTH TO HAM8
RL 848o14 LAL -.DO L_ 888.71 VL 32,2S3 _L *5.09 AZL 86,64 HCA lgS.23 3HA 179.90 [CC .19048 IMC 3.3333 ¥1 89.977

RP 811,60 LAP -,94 LOP 18,81 YP 28.699 GAP S.81 AZP 93.22 TN. 327,14 TAP 163,37 RCA 149.32 APO 213,68 V2 2S,886

RC 124.177 CA. 85.12 GP "29.83 ZAL 139.19 ZAP 89.84 [TO 178.50 2A[ 125.71 ETE 293.50 ZAC ?2.?S ETC 8?0.62 LV! 18.80
g_.4NETOCENT81C ¢ON|C

C3 19.8t8 VHL 4,429 DLA 11,9! RAL 322.81 RAD 6642.? V[L 11,816 PTN 6.84 VHP 3,822 OPA "53.31 RAP tSS. 83 ECC 1,3888
LNCH AZNTH LNCH TIN[ L'I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO CIT TIN INJ Z LAT INJ 2 LONG

SO.DO SQ O 44 3337*T5 -43._1 193.49 192.28 11t.31 16 SD 51 238?.8 "3D.98 0D.43
80.00 18 8? 18 329?.29 -37.83 112,35 194,T2 105.07 IT 28 9 229T,3 "27.98 aS,38

?O.OO IT 4 38 3187.14 -32.?4 109.13 196.12 100,31 IT S? 45 2187.1 -25.23 ?9.02

80._0 1? SD 11 301DJ3 -_9.07 92.83 196.78 97.15 18 49 _? 2OtSJ -33.22 89.83
90.00 11 14 38 27?3.04 -2T.I8 ?S.14 196.96 96.02 20 O 45 1773.0 -22.49 49.34

lO0.OO 20 42 3 8490.?0 -20.07 34.|0 196.78 IT.IS 21 23 34 1490.? -23.82 28.30

11D.00 18 4 4 8833.9D -32.T4 34.09 193.18 100.31 21 41 18 1234.0 -83.29 ?.93
DIFFERENTIAL CCRRECTICN8 MID-COURSE EXECUTICN ACCURACY _qElT DETERNINAT|ON A¢CURAC7

?DE 1.0981TRA 1.5334 T¢3-1,9290 lAD .6112 IGT 3004,3 8GR 3??9.8 3G3 1445,? iT ??,0 3R 9?,0 88 130,0

RDE 1.3084 RRA 8,4083 RC3-1,_ODt FAU ,1433_ RRT ,9317 RRF ,9931RTF ,gS3_ CRT ,9942 CR9 -,9979 CIT -,9853
FOE $.OSl? IqqAiO,8331 ff¢3-l.339| 88P ?il? 808 4136.3 R23 .1079 RI3 .9923 LIA 179.1NIA 11.4 88A .8

BDE l.?OIl IkqA 2,8800 lC3 9,3303 FSP 2149 IGI 4772,? 8G2 730.? TMA S1.84 ELI 123.? 2L8 6, S ALP 91,62

LAUNCN DATE I_ 24 lIT| FLIGHT TIME 240.00 ARRIVAL OAT[ NOV 19 8971

NELIO¢ENTRI¢ Ctil¢
RL 149.14 LAL ",00

RP 211.17 LAP ",90
RC 189,431 SL 88,T1

PLANETOC[NTNIC CONIC
C3 |8.|78 VHL 4.3?9

LNCN AZNTN LNCH TIN[
• 50.00 18 13 9

80.00 14 48 13
?0.00 I? 28 38

Io,O0 II 20 8

80.00 IR 39 41
100.00 81 8 S4

tiO.OO 82 82 4

DIITANC[ 339.44T

LGI. tll,?l VL 32.28! IAL -|,I4 AZL 91,98 MCA 197.43 IRA 179.49 [CO °19080
LOP 80,tl VP L_,lll tAP 3,93 AZP 92,88 TAL 329.83 TAP 194.1? RCA 143,2l

IP -t9.!l 2AL |40.30 ZlP 97.64 [T3 17T.91ZA[ 124.88 ST[ 20t.13 ZAC ?4.42

OLA 9,99 RAL 383,80 RAD 9142.3 VEL 11,?91 PTH i,82 VHP 3,751DPA -51.79
L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CIT TIN

3317.59 -42.28 112.40 191.03 114.24 t? 8 2? 2317.9

3840.85 "39.?_ IOl.Zl 193.80 107.90 17 39 13 8240,2
3121033 "31.83 IOO,ZZ 195.44 103.08 18 I4 39 2121.S

8041.91 °28.31 87,41 198.2? 99,91 19 9 4 194I,S

8414.18 -29.99 IS,4? 199,l_ 98.?? 20 91 38 1694.Z
841S.88 "28.31 48.T? 196.27 99,91 |I 43 lO 1419,0

8ItO.IS "31.83 29*I3 I95.44 I03.0l IZ 88 12 1168.1

EARTH TO MAR1

IRC 3.0193 ¥1 18.I?T
APO 813.74 ¥8 |$.88i

ETC 870,44 LVI 18.34

RAP 884,03 ECC |,3185
INJ 2 LAT INJ 8 LONG

-20.T6 9T.57

-28,97 82.89
"23,38 ?4.83

"28.49 88.09

"2D.73 44.20
"_|,4t 93.46

"93.3S 3,74

O|FF(R[NT IAL CCRRECYIONI
YD[ 1.1390 TRA 1.?924 YC3"l.lOS| IkU .9419

ROE ?,iRiS IRA 8,1800 RE| °,3944 FAU ,08499

FD2 ?.0990 FRAIl.lOS4 FC3ol,4398 SIP |9590
JOE 1,8699 iRA _,9021 9¢3 |,1402 FIP 4609

LAUNCH OAT2 NAN 94 19TI

HELIOCENTRIC CONIC

RL 148.14 LAL ".OO
RP 818.84 LAP ".t?

RC 188.708 GL 90.99
PL&NETO¢ENTRIC ¢_41C

¢3 18,T81VHL 4.333

LNCH A2NTH LNCH TIN[

SO.DO IS 83 44
80.00 14 55 0

TO.DO 17 3? 57

80,DO 19 3T 43
90.00 19 $$ 89

tOO.O0 91 80 39

110.00 89 3? 8_

DIFFERENTIAL CCRRECTION8

TOE 1.1371 TRA 1.8762 TC3"2,2244 BAU .634|

RD[ 1.1388 RRA 8.1428 RC3"1,1829 FAU .14994
rD£ S.1180 FRAIl.6308 FC3-3.8893 98P 8024

BO[ 1.8093 BRA 8.8491BC3 8.5249 FIP 2?99

MID-COUSlE IX[CUT|ON ACCURACY ORBIT DE?ERR|NAT|ON ACCURACY

KT 3911.9 8GR 4130,? RG3 |T!9.9 IT S|.I I_ |19.1 II t72.9

RRT olTSS RRF ,IRll RTF ,_11 COY .$$99 CRI ".19_1 CIT ",11t9
8{| 8322.? R23 ,1919 RI3 ,9344 LSA 228,4 RSA 7,! 81A 1.7

9G| SILO,? |G_ 1308,1THA 82,31 _LI 144,? EL2 _.8 ALF |$,43

_L|GNT TZN_ 242.00

DIITANC2 S30.?81

L_. tit,Y1YL 32,231 9&L "|,19 &ZL IT,28 NCA 199,34 8NA ll.9?T
LOP 1t.32 VP 92.923 lAP _.41AZP 9_,88 TAL 326,98 TAP 85,184

GP "2D.36 ZAL 141.9? lAP 0|.?0 [TI 176.70 ZAE 123.9| [TE S?.28

DLA ?,73 RAL 324,39 RAO 9_4_,3 V[L 11.782 PTN 9.3| VMP 3,t9i DPA -S0,48 RAP 292,38 [CC 1,3D93

L-I TINE INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ T|N[ PO CST TIN INJ 2 LAT INJ 8 LONG

3973.35 -AD.g9 lOI.IS 19D.DS ItS.SS t? tl 17 22?3.4 "21.13 85.18
3190.13 -33.91 194.49 193.02 |10.29 17 41 10 219D.I "24.13 79.93

3093.82 -30.8T 96.01 194.R4 103.39 18 29 0 2013.9 -21.84 ?1.27
89T9.81 -2?.49 82.?? 193,30 102,20 19 28 39 1971.t -19.30 $?.98

8128,96 "29,19 _4.48 199,09 !01,06 20 39 11 1628.9 -1g.10 39.85
9391.09 -2T.46 44,|4 193.80 102.20 21 89 46 13SI.1 "19.80 19.35

8110.K4 -3D.9? 24.$3 194.94 105.39 23 12 34 1110.6 -21.84 .iS

NZO-COURSE EXECUTION ACCURACY _SIT DETERMINATION ACCURACY
3ST 3498.T $C_ 3391.9 363 1550,? 3T 84°| 9R 88.8 88 131.1

RRT .9619 RRF .9971RTF .963? CRT .998* CR8 -.9984 CST -.9998
8GB 4872,g R23 ,1250 R13 .9894 LIA 177.8 NIA 10.4 SlA .8

3GI 4823.8 3G2 679.1THA 44.08 EL1 180.? EL2 3.4 ALF 49.87

ARRIVAL DAI_ NOV 11 19TI

EARTH TO MA98

179.49 [CC .891D9 INC 2°?803 Vt
1i3.29 KA 148.|0 AFO 218.79 ¥£

198.93 2A¢ ?S,99 [?C 270._1L¥1
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH DATE MAR |4 1|?|

HELIQ¢ENTRIC CCNI¢

RL |49,14 LAL "*00

RP 211.43 LAP ",83

9C 130.999 GL 11,89

PLAN[TOCENTMZC CONIC

C3 18,571 VNL 4,309

LNCH AZHTH LNCH T|NE

50,00 18 33 51

IO.DO 1? S 43

TO.DO 17 51 51

80,00 19 53 30

90,00 EO 1_ 15

100,O0 21 36 31

lEO,DO 22 51 |6

FLISN? TII( 844.00 ARRIVAL OA?E IOV 13 ll?l

OlITAN¢E 5i3,D99 EARTH TO NAR8

k(X, |BE.T| VL |l,tSl GAL -I,e2 AZL 07.54 HCA 199.84 INA 178,i0 E¢¢ .19|48 |N¢ 2.4102 vt It.efT

LOP 22,52 VP 12.SLY LAP 3.2| AZP 82.$| TAL 328,38 TAP 186,23 RCA 145.13 APO 218,87 Y2 !!.83E

6P -25.86 ZAL 142.U ZAP 83.85 ST8 175,94 ZAE $22.40 ETE 196,8! ZAC ?7.3? [TC 270,02 LVl 16.29

OLA $.96 RAL 325,40 RAO 6642.2 VEL II,??3 PTH 6,80 VNP 3,t54 OPA -49.14 RAP H0.97 [CC 1,3DSl

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIN[ PO C8T TIN INJ 2 LAT INJ 2 LONG

3235,24 -30,79 109,09 189,48 118,61 17 2? 28 2235,2 -25.i2 83,19

3146,87 -34,55 101,25 192,60 112,19 17 59 10 2148,9 022,49 ??,45

3014,12 -20.92 92,48 194,56 10?,30 18 42 S 2014,1 020.0? 88,2?

2820,5? -28,59 78.83 195,62 104,10 19 40 40 1820,8 -18.28 54.51

2586.93 -25,36 90.52 195.95 "102,g¢ 20 55 2 1586.9 -17,61 $6.17

2295,04 -28.59 40,20 195.82 104,10 22 14 46 1295.0 -11.28 15,88

2060,94 -29,92 21,37 1g4,56 107,30 23 25 39 1080._ °20.07 357,19

DIFFERENT IAL CCRRECTION8

TOE 1o1661 TRA 2.0482 TC3-2.3590 BAU .6499

ROE 1.0724 RRA 2,0230 RC3-1,1346 FAU ,15182

FOE 3.1047 FRA11,9113 FC3-T,OTT5 BSP 8103

8DE 1,5842 BRA 2.8?88 BC3 2,6177 FSP 2833

LAtA_IO'I DATE MAR 24 1971

M|O-COURSE EXECUTION AccuRACY ORBIT DET£RNINATION ACCURACY

8ST 3746.2 8GR 5209,7 SG3 1585,6 8T 8T.B _R 82.0 99 131.0

RRT ,9650 RRF .9965 RTF .96?6 CRT .999 Ck_ -.9934 CST -,9920

SGB 4933.2 923 .1301 R13 ,9883 LSA 17?,b NSA 10,1 884 .9

$61 4890,8 $62 645,1 THA 40.43 [11 120.1 _LE 2.1 ALF 43.06

FLIGHT TINE 246.00 ARRIVAL DATE NOV t3 18T1

HELIOCENTRIC CONIC

ML 149.14 LAL -.00

RP 212.72 LAP -.80

RC 133,31E GL 18,91

PLANETOCENTR]¢ CONIC

C3 18.443 VHL 4.295

LNCH AZMTH LNCH TIME

50.00 16 42 23

60,OO I? I? 19

TO,D0 18 4 22

80,00 19 ? 58

gO.DO 20 27 10

tOD.OO 21 SO 42

110.00 23 3 48

DISTANCE 598.076 EARTH TO MARl

L(_.. 182,71 VL 32,237 GAL "5,27 AZL 87,77 HCA 201,03 8NA 179,$2 ECC ,19196 INC 2,2292 Vl 29.877

LOP 23.72 VP 22,53| GAP 5.01 AZP 92.D2 TAL 326,12 TAP 167.15 RCA 145,D6 APO 213,98 V2 2S,799

GP -23.90 ZAL 143.57 ZAP 82,01 [T3 173,26 ZAE 121.07 [TE 194,99 ZAC 78,87 ETC 269.84 LVI II,39

DLA 4,38 RAL 326.16 RAD 6642,1 VEL 11,767 PTH 6,79 VHP 3,623 DPA -47.98 RAP 289.89 [CC 1,3035

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN I*IJ 2 LAY INJ 2 LONG

3201,97 -38.67 103,68 189,16 120,22 17 35 45 2202.0 -23,59 81.45

3109,03 -33.54 98,55 192,39 113.79 10 8 8 2199,1 -21,02 75.33

2970,65 -29,00 89.41 194.47 108.89 t8 53 53 1970,7 -18.65 65,70

2T71,59 -28,74 ?5,45 195.81 103,68 19 54 ? 1771.6 -16,90 51.94

2313,46 "24.52 56,98 195,97 104,54 21 g 13 1515.5 -18.24 38.02

2246.06 -25.74 36.82 195,61 105.68 22 28 14 1246.1 -16,90 12.90

2017,47 -29,00 16,33 194.47 108,89 23 3? 26 1017,3 -18,85 354,62

DIFFERENT IAL CCRRECTION8

TDE 1,|995 TRA 2,2209 TC3"2,484? BAU ,6673

HOE 1.0139 MNA 1,9111RC3"l*O?4? FAU ,13330

FOE $.0834 FRAIE,1320 FC3-7.1863 RiP 8234

ODE 1.3?18 IRA 8,9299 2C3 2,7071 FSP 2894

LAUNCN DATE MAR 84 1971

HELIOCENTRIC CONIC

RL 149.14 LAL ",00

RP 213.01 LAP ".78

RC 135.643 GL 15,33

PLANETOCENTRI¢ CONIC

C3 10.380 VHL 4,288

LNCH AZNTH LNCH TIME

50.00 18 80 28

80,00 17 26 57

?D,O0 18 13 42

80,00 18 20 48

80,00 20 40 S|

tOO,DO El 3 41

IS0,00 23 IS 8

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

8GT 3993,1SGR 303?,8 8G3 1S11,1 8T 91,6 8R 7?,9 88 130,?

RRT .H?8 RRF ,9958 RTF ,9707 CRY .9998 CR8 -,9941 Clr -,9934

SGO 50!?,2 923 o1329 R13 ,8273 LIA 177,3 NSA 9,8 8_A 1.0

|El 49?9,4 8G2 614,9 THA 37,02 ELi 120,3 £L2 1.1ALF 40.38

FLIGHT TIME 240,00 ARRIVAL DATE NOV t? 1971

DISTANCE 602.252 EARTH TO NAR8

LOL tSE.?l VL 32,238 9AL -5.33 AZL 87.98 HCA 202.23 8NA 1?8.35 ECC .19249 INC 2,0223 Vl 29,877

LOP 24,92 V2 22,515 GAP 2,81 AZP 91,87 TAL 325.84 TAP 168.07 RCA 144.98 APO 214,11 V2 25,766

GP -22,79 ZAL 144,37 ZAP 80.18 ITS 174.68 2AS 1|9,98 ST[ 193.34 ZAC 79.8? [T¢ 289.86 LVI 14,5S

DLA 2.93 RAL 328.80 RAD 2142,1 VEL 1|.765 PTM 8.78 VNP 3.602 DPA -48.28 RAP 288,51 ECC 1.3028

L-| TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZNTM INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

3171,8? "3?.56 101,64 182,03 121,58 I? 43 22 2172.9 -22.24 80.00

3079.80 032,6t 86,24 192,35 115,13 18 18 12 20?5.8 -18.70 ?3,31

2232,49 -28.|3 86.78 IS4,S2 |10,22 |8 4 34 1932,S -17.37 63.48

2?28,38 -24.8| 72,52 195,73 107,01 20 6 10 1728.6 -|3.84 44.28

2470,24 "23,?2 53,22 ISS, I_ 105,87 21 |1 2 |470,2 "14,88 30,28

2803,03 -24.91 33,88 195,73 |O?,Ol 22 40 24 1203,0 -15,64 10,33

1979.31 -40.|3 15,?0 194.52 110.22 23 40 ? 979.3 -|7,3? )!t.40

DIFFERENTIAL CCNEECTION8

TOE 1,2840 TR4 2,3823 TC_-2.G040 BAU ,18?l

ROt ,89?4 RRA 1.809l RC3-1,0143 PAU ,1S408

F02 5.0548 FRAI2,|848 _C3"?,2537 U82 8394

BDE 1.5880 ERA 8,9972 DC3 |,?94? FSP 2920

NIO-C0URIC EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

8GT 4238.7 IGR 2374,S 3G3 1827,6 IT g5.5 3R 74.1 88 130,t

RRT .98|4 flRF .9242 RTF ._,32 CRY .8887 CMI -.992i CST -.194Q

SGO 5119.8 R23 ,1332 RI3 ,g865 LSA 177.4 NSA 8,8 88A 1.1

Ski 3083.9 3G2 308.| THA 33,25 ELI 120.2 EL2 !,4 ALF 3?,82

LAUNCN OATE MAR 21 tB?l FLIGHT TIME 230.00 ARRIVAL OATE NOV 28 tgYI

HELI¢)¢ENTRI¢ CONIC DISTANCE 608.425 EARTN TO NAR8

21 |49.14 LAL "*00

RP 213.31 LAP ",73

ME 137,991 GL 13,11

PLANETOCENTR1C CONIC

¢3 18.398 VHL 4,289

LN¢N AZNTH LNCH TIME

80.00 19 5? 58

60,OO I? 35 45

70.DO 28 29 2

80,00 19 32 32

90.00 20 53 11

tO0.O0 22 |S 24

tlO.O0 23 25 28

OIFFERENTIAL CORRECTION6

TD[ 1.2727 TRA E,5645 TC3"2.7130 8AU .70?3

ND[ ,0265 RRA 1.7071 RC3 -,952? FAU ,15386

FOE 5.02?3 FRA12.4125 FC3-?.2397 DSP 8601

BDE 1.5742 BRA 3.080? 0C3 2.8?54 FSP 2946

LOL. 182,71VL 32,260 6AL -5,38 AZL 28,18 HCA 203,42 8MA 172,58 ECC ,193nO INC 1.8381 Vl 28.177

LOP IS,It VP 22,4?8 GAP 2.Sl AZP 21,68 TAL 325.55 TAP 188.98 RCA 144.80 APO 214.23 V2 23.732

GP -21,68 ZAL |43.02 ZAP 78.3? [T3 174,13 ZAE 118.24 ETE 121.87 ZA¢ 80.98 ETC 269.30 LVl 13.80

DLA 1,68 RAL 327,37 RAD 8842.1 VEL 11,765 PTH 8,79 VHP 3,589 OPA -45.83 RAP 28?,43 ECC |.3028

L-! TINS INJ LAT ]NJ LONG INJ RT A3C |NJ AZMTH INJ TINS PO CDT TI;4 INJ 2 LAT INJ 2 LONG

3147,35 -38.73 89.g0 180.04 122,67 |? 50 23 2t47,4 -21.05 ?1.75

3048,?4 -31.75 04.24 182,43 116,26 |2 26 32 2046.? -18.53 71,04

2682.8? -2?.32 84,50 1g4,89 111.35 lg 14 21 1888.9 -16.Zl 62.56

2690.61 -24.13 69.g? 195.96 ID8.14 20 !? 23 1690,8 -14.St 41.71 .

2430,34 "22,95 §1,25 196.37 107.00 21 33 42 1430.3 -13.68 2?,90

2183.08 -24,23 31.34 lgs.g6 108.14 22 52 29 1183.1 -14.51 8.08

1045,69 -27,32 13,42 |94.60 111,33 23 5? 54 g45.7 -16.21 350.4?

N]D-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 44?7,g 8DR 2721.0 8G3 1636.6 ST 99.4 8R 70.7 99 12_.(

RRT ,9?04 RRF ,gg3g RTF ,g?s2 CRT .g9g! CRI -.g912 CST -.0958

$GB 5239.8 R23 .1334 R13 ,9859 L$A 177,? NIA 9.? SSA 1.1

$G1 3209,3 382 564.5 THA 30,g3 ELI 122.0 EL2 2.5 ALF 39.42
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATE #AR |4 167|

MELIOCENTRI¢ CONIC

RL 149,14 LAL ",OO
RP 213,81 LAP ".49

RC 140.356 64. 18.S6
PLANETOCEMTRIC CONIC

C$ 18.4G0 VNL 4.286

LNCH AZNTN LMCN TIHE

5O.OO l? 4 48

80.OO IT 43 91
TO.O0 66 3S 30

80.00 19 43 15
90.00 21 4 2T

tOO.OO 2Z 26 ?

LOL tOt.?t VL

LOP EY.3O VP 82.446 GAP E.42 AZP 91.52 TAL 326.24 TAP 169.85 RCA |44.82 APO 214.42 V2 25.69?
GP -20.65 ZA_ 14|,T4 ZAP Y1,66 ITS IT3.66 EAE |16.76 EYE 190.54 ZAC 62.02 [TC 269.35 LVI 13.10

OLA .60 RAL 328,22 RAO 6648,| VEL lt.768 PTH 6,76 VHP 3.983 DPA -44.87 RAP 286.43 2CC 1.3036

L-! TIRE INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CGT TIM INJ 2 LAT INJ E LONG
3124.86 -35.90 68.41 16D.10 123.61 17 S6 S$ 2t25.0 -19.98 fT.8?

3021.09 -30,96 62.33 192.65 117,21 18 34 12 2021.1 -$T.49 TO.S?
2668.20 -26.S? 62.62 194.86 112.3D 16 23 19 1869.2 -15.18 59.88

265?.04 -23°40 67.?4 186.28 109.09 20 2T 32 1667.0 -13.48 44.T5

2395,D3 -22.22 48.91 196.7t 10?,99 21 44 22 1395.0 -$2.84 8S.81
2131.51 -23.40 29.11 196.28 109.09 23 I 38 1131.5 -13.48 8.12

PLIGHT TIN_ tl2.|O ARRIVAL DATE O2C 1 loft

OIETAN¢[ 610,66T EARTH YO NAE8

38.863 6AL -9.44 AZL 86,36 HCA 204,61 GNA 179,62 ECC .166?3 INC 1,66T3 Vt 26,87T

110.00 23 34 56 1916,02 "26.57
DIFFERENTIAl. CCRRECTION9

TOE 1.3129 TRA2.?3S? TC3-2.8162 IAU ;?292
ROE .9908 MRA !.8137 RC3 -.6944 FAU .15336
FDE 4.9904 FR612,4814 FC3-?.1824 BEP 8627

BOG 1.5865 ERA 3.1762 BC3 2.8S46 PIP 2958

LAt_ACN DATE NAN 24 1971

HELIOCENTRIC CONIC

RL 149.14 LAL -.DO LOL 182.71 Vii. 32.266 GAL

11.44 164.96 112.30 24

MIO'CCAJR6[ EX[CUTICN ACCURACY

6GT 4?15.1 6GR 25?5.4 SG3 1636.S
RRT .9?lO RRF .9927 RTF .9768

8GB 53?2.6 623 ,1311 613 .9855

681 5345.0 SG2 543.3 THA 28.26

FLIGHT TIHE 254.00

DISTANCE 614.767

06.60 AZL 68.46 HCA 205.?9 8NA
RP 213.92 LAP -.66
RC 146.739 GL 11.36

PLANETOCENTRIC CONIC

C3 10.988 VHL 4.308
LNCN AZNTH LNCM T|NE

50.00 1T 11 9

8O.OO IT S1 19
?D.O0 18 44 12

90.00 19 93 6

90.00 21 14 46

SOD.DO 22 39 57
110.00 23 43 39

LOP 28.49 VtI 22.408 GAP 2.22 AZP 91.36 TAL 324.93 TAP

GP -19.?0 ZAL 146.33 ZAP ?4.83 ET6 173.24 ZAE 115.27 ETE

6 51

DLA -.SS RAL 328.85 RAID 6642.2 VEL 11.772 PTH 6.80 VHP 3.583 DPA -43.gT RAP 285.53
L-i TINE ;NJ LAT ZNJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAY

3106.35 "3S,15 97.13 189.41 124.40 18 2 54 2105.3 -19.06
2998,5D -30.25 91.04 192.94 116.01 16 41 IY 1998.5 -16.56
2842.9? -25.86 80.80 195.31 113.11 t9 31 35 1843.0 -14.28

262F._9 -22.73 65.T9 196.67 109.90 20 36 52 /627.3 "12.56

2363.70 -21.65 46.86 197.12 106.?? 21 54 lO 1363.? -11.82
2101.76 "22.73 87.16 196.67 109.90 23 IO 59 1101.6 "12.56

1869,79 -25.$8 0.71 195.31 113.11 24 15 6 869.6 -14.26

916.0 -15.16 348.79

ORBIT DETERMINATION ACCURACY

8T 103.3 86 67.6 66 128.0
CRT .9980 CR8 ".9894 TIT -.9963

LSA 178.1NSA 9.6 63A 1.2

ELI 123.4 EL2 3,6 ALF 33.18

ARRIVAL DATE DEC 3 1871

EARTH TO MAR8

179.66 ECC .19443 INC !.5138 ¥1 _6.9??

17D.72 RCA 144.73 APO 214.60 V2 95.662

189.34 ZAC 82.96 ETC 269.21 LV! 12.4S

ECC l.)OSS

INJ 2 LONG

78.74

89.38
58.41

43.02
23.97

4.39

347.32
DIFFERENTIAL CCRRECTIQN8

?DE 1.3954 TMA 2,9067 TC3-2.6110 |AU .?51|

ROE .8503 RRA |.5256 RC3 -.8375 FAU .1628?
FD[ 4.9503 FRA12.512S FC3-?.IOD5 68P 9O?S

802 |.604RBRA 3.2829 BC3 3,D261 FSP 2960

LAUNCH DATE MAR 24 167|

NZD-CCORS[ EXECUTION ACCURACY

8GT 4048.0 8GR 2438.2 883 1633.6

RRT ,g?lO RRF .9612 RTF .6762
8GB 5518.1 R23 ,1277 R13 .9851

881 549|.0 382 5_5,4 THA 2S,82

FLIGHT TIME 2S6.0D

DISTANCE 616,634

LOL 162,71 VL 32.t66 GAL -S.S? AZL 86.63 HCA 806.97 6MA

LOP 20.6Y VP 22.378 SAP 2.03 AZP 9t.88 TAL 324.61 TAP

6P "16.60 ZAL 146.88 ZAP 73.18 ET8 t72.67 ZAE 113,76 [TE

DLA -1.32 RAL 329,46 RAO 1142.3 VEL 11.776 PTH 6.00 VHP
L-i TIN[ INi LAT INJ LONG INJ RT ASC INJ AZNTH

3081.15 -34.48 16.03 169.78 123.D?

2678.6I °26.60 |6.74 163.30 118.70
2319,77 "26.25 76,26 163.78 113.80

2100.89 "22.!0 14,00 167.|| 110.60

2333.66 "80.93 45.DI 19?.50 109.46
2079.36 "22.fD 29.45 167.12 110.60

1866.50 "86.23 O,GO liS,?t 1t3.80

HELIOCENTRIC CONIC

RL 149.14 LAL -,DO

RP 214,24 LAP -.62
RC 149,136 K 1D.23

PLANETOCENTRIC CONIC
C3 IG.?II VNL 4.326

LNCH AZNYN LNCH TIN[

|O.O0 |? |F 4

GO.DO IY 38 t4
TO.DO |l 5213

GO.DO 20 2 9

DO.DO 21 24 16

tOO.DO 22 43 1
liD.D0 23 31 42

DIFF[RENTIAL COqRECYlON6

TOE 1.3998 TflA $.0771YC3-2,tGJ? 6AU ,7793

R6E *13ll R2A 1.4424 Re3 ".?IIY FAU ,|3084

FOE 4.9041 FRAIl. SOlO rC3-l.lYtt |$P 6311
ID[ 1.1203 IRA 3,3614 It3 3.0904 PiP 8949

LAUNCN DATE MAR 24 16YI

NELIO¢2MTRI¢ C_4|C

RL 146.14 LAL ",DO
RP 214.35 LAP ".36

RC 147.596 K 6.23

PLAN2TOCENTRI¢ CONIC

C3 1G.861 VHL 4.346
LNCM AZNTN LNCR T|ME

RID-COURSE EXECUTION ACCURACY

8GT |IT6.0 8GR 2300.3 3G3 1623,8

RRT 09793 2RF .R2|S RTF *_.93

868 lt67,3 R23 .1238 RI3 .9349
361 S144.4 8Gt |lO,| THA 83.61

FLIGHT TIRE 2|0.00

DIITANC[ 623,097
LOt, lit. T! Vb 3t,lY3 6AL -|.64 AZL 88.T6 NCA 2QI,IS 3HA

LOP 30.33 VP 21.336 GAP 1.83 AZP 91,|0 TAL 324,86 TAP

6P "I?.$Y 2AL 14?,36 lAP 71.44 ET3 1Y2,34 ZAE 112,26 [T2

DLA -2.36 RAL 330.03 RAO 6642,3 VEL II.?O6 PTH 6.01 VHP

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIME
SO.DO t? 22 34 3073.10 -33.89

60.OO 16 4 40 2961.1t -n.O3

?O.O0 18 59 43 2?99.26 -24.63

GO.OD 20 10 33 257?.46 -21.33

90.00 21 33 6 2311.12 -20.32
I00.00 22 53 25 2051.93 -21.33

110.00 O 3 3 1846.08 -24.68
DIFFERENTIAL CCNRECYlON8

TOE 1.4454 TRA 3.2418 TC303.0786 6AU .?994
ROE .8084 RRA 1.3840 RC3 -.?321 FAU ,14898

FOE 4.8352 FRAI2.46T? FC3-6.8274 8GP 9611
BDE 1.6581 6RA 3.5217 6C3 3.1654 FGP 2828

13.06 t90.10 125.64 18 13 47
88,62 163.72 116.28 18 $4 2

??,6? 186,16 114,40 IG 46 22

62.5? 197.62 111,2D 20 53 3|
43,46 198,10 110.06 22 11 3?
23,94 197,62 111,20 23 27 37

6,86 196.19 114.4Q 0 33 $1
MID-COUR82 EXECUTION ACCURACY

8GT 1398.8 SGR 2186.2 $83 IG08.g
RRT .9695 RRF *98?5 RTF .9802

$GB $824.6 623 .1181 613 .g848
881 5803.3 8G2 468,1 THA 21.60

OR6IT DET2RNINATION ACCURACY

8T 107.2 86 64.6 88 12F,9
CRT .6964 CR9 -.98T3 CGY ".99?0

LEA l?e.Y MEA IO,D 836 1.9

ELI 126.2 EL2 4.T ALF 31.09

ARRIVAL OAT[ DEC S lt?t

[ARTM TO MAR8

l?l,?2 EC¢ ,19316 |NC 1.3730 Vt ItolTY
t?1.$6 RCA 144.64 APO |!4.6D V8 2|°92?

166,27 2AC i3,3? [TC 268.08 LVl !1,04

3,$86 OPA "43,13 RAP 264.71 ECC 1.307R

INJ TIME POCET TIR INJ 2 LAT INJ 2 LONG

lO $ 32 2030.1 "10,24 ?S.93
18 4? $3 12?3.6 *18.74 11,35

19 36 |5 1619.8 "13.43 S?,12

20 41 30 1600.9 -|t.73 41.S0

22 3 IS 1336.9 -12,09 22*35
23 16 3? t073.4 *|1.73 2.&Y

24 22 41 @66.6 "13.43 346.03

OR|IT DETERMINATION ACCURACY

8T Ill,| 8R 62,1 88 12G.4
CRT .924| CRi ".t169 (iY -,1171

LIA 172.4 NGA |0.2 88A 1.3

ILl t27,2 [L2 $.? ALF 22.14

ARRIVAL DATE D2C ? |971

EARTN TO MAR8

176.76 [CC *16569 INC 1,2436 VI tG.8??

178.43 RCA 144.54 APO 21|.01 Y2 26.$91
187,3! ZAC 84.?! [TC 268.96 LVI 11.27

3,866 DPA "42.34 RAP 283.97 [CC 1.3109

leo CET TIM 1NJ 2 LAT INJ 2 LONG
2073.t -17.52 76.23

1961.! "15.01 67.44
l?gG,3 -12.70 51.88

IS??.3 "10.88 40.16
1311,] -ID,34 20.92

1091.9 -10,66 1.53
648.1 -12,70 ]44._0

ORBIT DETERMINATION ACCURACY
6T 116.0 SR 59.T IS 126.?

CRT .9921CRG ".9824 CIT -.9n?9

L3A 180.2 NSA 10.4 $SA 1.3
ELI 129.4 EL2 6.? ALF 2T.35
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH BATE MAR 84 |DTI

HELI_ENTR|C CONIC

RL 146,14 LAL ",OD

RP 214oS8 LAP ",5S

RC 149,980 8L 8.25

PLANETOCENTRIC CQNI¢

¢5 19.103 VHL 4.371

LNCM AZMTH LNCH TIME

50.00 IT RT 44

60.00 18 10 41

TO.DO 19 6 59

80.00 20 18 21

90.00 21 41 16

100.00 25 1 15

110.00 OID 2

PLIIMT TIM( 850.00 ARRIVAL OAT[ DEC i tSTt

OlSTAMC[ IR?.2SI EARTH TO NAR8

LOL llt.?t VL |R.2TT GAL -I.TI AlL ee.o6 MCA lOl.3l 8HA |19,84 [CC .19984 IMC 1.1842 vt It.IT?
LC_ RE.D3 VP 2R,$OQ GAP 1,64 AZP gO.16 TAL 3R$,94 TAP 173,2? RCA |44.44 APO 216.24 VR 25, SS4

6P -17.19 ZAL 14?.86 ZAP M.81ET8 172.85 ZAE 110.76 ETE 186.45 ZAC 85.45 ETC 268.85 LVI ID.T$

OLA -3.17 RAL 330.$1RAD 6142.4 VEL 11.T96 PTH R.82 VHP 3.114 DPk -41.59 RAP 283,30 [CC 1.5144

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

50S9.98 -33.3T 94.2T liD.S2 128.12 le 18 44 2060.0 -16.88 74.62

E945.76 -28.51 9?,65 194.19 119,76 18 5g 46 1946.6 -14,37 Re. IS

2781.14 -24,16 76.8! 196,70 114,91 19 53 1 1761.1 -12.04 54.99

255i.87 -61,02 El.E4 198.16 111,71 21 0 58 1556.? -10.32 38.98

2289,16 -19.84 42.06 198.65 110.57 22 19 25 1289,1 -9.67 19,65

2031.14 -21.02 22.61 198,16 111,T1 23 35 4 1031,1 -10,32 .54

182T,96 -64.18 5.73 lg6,TO 114,91 O 40 30 828.0 -12.04 $45.91

OIFFERENTIAL CCRRECTIONS

TOE 1.4940 TRA 5.4176 TCS-S.IS09 DAU ,8234

ROE .7824 RRA 1.Ego4 RC5 -.6820 PAU ,14656

POE 4.8Q92 FRA12.4088 FC3-6.6420 BSP 991Q

BOG 1.6893 BRA 3.6530 8C3 3.2269 FSP 2905

LAUNCH DATE HAR 24 19?1

HELIOCENTRIC CCNIC

NL 149.14 LAL -.OO

RF 219.21 LAP -.51

NC 152.438 GL ?.42

PLANETOCENTRIC CONIC

C5 19,344 VHL 4.598

LNCH AZMTH LNCH TIHE

SO.00 17 32 34

60.00 18 16 17

?D.O0 19 13 S

80.00 EO 25 56

90.00 21 48 52

lOG.DO 23 8 28

110.00 0 16 30

MID-COURSE EXECUTION ACCURACY

80T 581?.4 SGR 2072.1 SG3 15RD.5

RRT .9680 RRF .9851 RTF .9818

8GB 598T,4 R23 .1126 R13 .9847

SGI 5967,3 8DE 489.3 THA 19.79

FLIGHT TIME 262.00

DISTANCE 631.415

LOL IRE.?1 VL 36.281 GAL -5,TR AZL 88.99 HCA 210.50 8HA IT9.91 [CC .1RT?S

LOP 53.20 VP 22.284 GAP 1,45 AZP gO.BY TAL 323,$Q TAP 174,09 RCA 144,33

GP "16.46 ZAL 148.31 2AP 88.22 ETS 172.00 ZAE log.E? [TE IS5.6T ZAC 86.22

DLA -3,09 RAL 331,17 RAD 1642.5 VEL 11,805 PTH 6.89 VHP 3.632 OPA -40.$9

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO csr TIN

3048.59 -$2.91 9S.S? 190.99 126.53 18 23 23 2046.6

2962.32 -28.05 86.81 194.70 120.21 19 5 10 1932.3

2765.18 -2S.TO 75,80 tg7,24 115.34 Ig 59 13 1785.2

2538.26 -20.55 60.08 198.74 112.15 21 7 55 1558.3

2269_$1 -19.57 40.82 199.23 111.02 22 26 42 1269.6

2012.Y3 -20.55 21,45 lgS.T4 112.15 23 46 1 1012.7

1i12.00 -23.70 4.72 197.24 115,34 O 46 42 812.0

_DIT DETERMINATION ACCURACY

8T 118.9 SR S?.S 88 124.8

CRT .9693 CRS -,9796 CST -,9983

LSA 181.3 MSA 10.? SSA 1,5

ELI 151.9 EL2 7.6 ALF 25.70

ARRIVAL DATE DEC 11 1971

EARTH TO MAR8

INC !.0133 Vl 29.G??

APO 215,49 V2 28.518

ETC 298.76 LVI 10.22

RAP 282.?: [CC 1.3184

INJ 2 LAT INJ 2 LONG

-IG.35 74.10

-13.80 66.97

"11.46 54.12

-9.T2 57.93

-9.07 18.53

"9.72 359.30

-11,48 348.04

DIFFERENT IAL CCRRECTION8

TOE 1.5429 TRA 3.5065 TCS-3,2182 |AU .8484

ROE .?TOO RRA 1,2201RC3 -,6358 FAU ,14407

FOE 4.?563 FRAI2.3214 fC3-S,4475 DiP ID202

BOG I,7246 DRA 3,?884 |CS S.2804 FSP 2872

LAUWCN DATE MAR 24 1971

HELIOCENTRIC CONIC

NL 149.14 LAL -.DO LOL 182.71 VL 52.286 GAL

RP 215,54 LAP -.48 LOP 34.57 VP 22,229 GAP

RC 154.904 GL 6.62 GP "15.77 ZAL 148,?4 ZAP

PLANETOCENTNI¢ CONIC

C$ 19,$12 VHL 4,429

MID-COURSE EXECUTION ACCURACY _81T DETERMINATION ACC_ACY

SGT 8829.5 3DR 1964.3 863 1566,1 8T 122.7 8R 55.6 86 123.S

RRT .9680 RRF .9824 RTF ,9816 CRT ,9861 CR8 -.9764 CST -,9986

8G8 615I.G R23 .lO?O R13 .9846 LSA 182,3 MSA 11.1 88A 1.3

$Gl 8132.8 862 483.0 THA 18.15 ELI 134.4 EL2 8.4 ALF 24,18

PLIGHT TIE 294.00 ARRIVAL DATE DEC 15 1971

LNCH AZHTH LNCH TIN[ L'I TIN[ INJ LAT

SO.DO IT 3Y 8 5038,75 °32.51

60.00 18 21 53 2820,40 -27,S5

70.00 19 JR I! IT51.15 -23,29

80,DO 20 32 23 _521.80 "20.13

90.00 tI 55 ST |252.31 -18.94

|O0.O0 23 15 1| |298.45 "lO,I3

110.00 0 22 33 ITg?.l? "23.28

DIFFERENTIAL CCMRECTION8

TOE 1,$945 TRA 3,TSii TCS-3.2ll5 8AU ,8TSD

ROE ,?S§S RRA 1.1542 RC3 -.981S FAU ,t4tiS

FOE 4.?049 PRAtt. BIg8 FC3"8.2309 |8P 10511

ODE 1°?644 |RA 3.9301 |C3 3.3285 PSP 283?

LAUNCH DkT[ MAR 84 12Tt

MELIO(ENTRIC CONIC

DISTANCE S3S.5SB EARTH TO NAR8

-5,89 AZL 89.D9 HCA 211.66 8HA tTS.96 ECC .198?0 IMC .9109 Vl 29.877

I.ES AZP 90.78 TAL 323.24 TAP 174.91 RCA 144.22 APO 215,75 V2 25.480

U.G? ET$ 171.78 ZA[ 107.?9 ETE 164.97 ZAC 86.91 [TC 268.67 LVI 9.73

OLA -4,55 RAL $31.?0 RAO 8042,7 VEL 11.819 PTH 6.84 VHP 3.G55 DPA -40,23 RAP 282.19 ECC 1.3229

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

92.97 . 191.49 t26,87 18 27 47 2030.7 -15.86 73,S5

66.08 + 195.24 120.57 19 10 14 1920.6 -13,31 $5,37

74.92 |87.82 115.72 20 S 2 ITSl,2 -1D.95 33.38

58.05 199;34 112,53 21 14 24 1522,0 -g.20 37,01

SO,T3 199,85 111,40 22 33 29 1252,3 -8,53 17.54

20,42 199.34 112,53 23 48 3t 999.4 -9.20 339,38

3.84 187.42 |15,72 O 52 31 798,0 -10.95 342.2?

MiD-COURSE EXECUTION ACCURACY 0_|IT DETERMINATION ACCURACY

SGT 1037,5 $GR 1883,1 $G3 1543,2 ST 126,5 8R S3,3 88 122.0

RRT ,9134 RRF .9792 RTF ,+'+20 CRT .9826 ERR -,9731CIT -.1918

8GB $316.6 R23 ,1012 RI3 .1846 LSA 183,4 NBA 11,4 ISA 1.3

801 6300,4 8G2 475,9 THA 16,68 ELI 137,2 EL2 9.2 ALF 22.7B

FLIGMT TIME |$R,O0 ARRIVAL DATE DEC IS 19YI

RL 649,14 LAL -.00

RP 213,6T LAP ".44

RC 657,385 GL 3,97

PLAN[TOCEMTRIC CONIC

¢3 12.908 VHL 4.462

LNCH A2MTH LNCH TIHE

90.00 17 41 28

60.00 18 26 29

?0.00 19 14 50

6O.0O 20 38 42

90.00 E2 2 $4

100,00 23 21 34

110.00 0 28 13

OISTANC[ 639.71?

LOL 182.T! VL 36.11| GAL -|,94 AZL 02,18 MCA 212,83 SMA

LOP 35.59 VP 22.1R3 GAP 1.07 A2P 90.68 TAL 322.R8 TAP

GP -15.13 ZAL 149,14 ZAP R5.1? ST8 I?|.SO ZAE 109,34 ETE

[ARIH TO NAR8

IS0,07 [CC ,|88T0 I_ .8243 Vl 29,ST7

175.71 RCA 144.11 APO 219.03 V2 23.443

184.34 ZAC 87.55 ETC 268.60 LYE 8.27

DLA -3,18 RAL 332.23 RAD R642.R VEL 11,529 PTH R.8§ VHP 3.680 OPA -39,S|

L-| TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIM

3830.32 -32,18 62,47 192.03 " 227.11 18 3! 36 2D30.3

2910,49 -2?.30 85.45 185.81 120.$8 19 IS 0 1910.3

2739,88 -22.23 74,15 198.42 |19,04 2D lO 29 tT38,2

280T.$3 "19.75 58,65 199.97 112.86 2! 20 3D 1507.S

225?.03 -18.39 38.?8 200,4R 111,73 22 39 51 123T,0

1882.10 -19.73 19,32 199,97 112.86 23 54 38 962.1

IT85,?O -22.93 3.07 198,42 116.04 0 S? 58 ?85.?

01FFERENTIAL C_R[CTIONS

TDE 1.6461 TRA 3.9255 TC3-S.3316 DAU .8986

ROE .7422 RRA 1.0915 RC3 -.$588 FAU .13822

FOE 4.$481 PRA|E,09?? FCS-6.011S DSP I8811

BDE 1.8056 BRA 4.0?44 8C3 5.$765 FSP 8?94

MID-COURSE EXECUTION ACCURACY

8GT $238.G 8GR 1769.4 SG5 IS15.S

RRT .9602 RRF *9?35 RTF .9824

SGD 6484.9 R23 .0956 R15 .9845

SGI $497,4 SG2 476.9 THA 15,32

RAP 281.73 [CC 1.3278

INJ 2 LAT INJ 2 LONG

-15,45 T3.27

-12,88 64,86

-10.50 32.69

-S.73 39.20

-8.DS 16.87

-8.?3 35T.5T

-10.50 341.61

CItBIT DETERMINATION ACCURACY

8T 130.2 SR 52,1 88 120,6

CRT ,978? CR8 -*9694 CST -.Dggo

LSA 104,6 HSA 11.S SSA 1.3

ELI 13g,9 EL2 10,0 ALF 21.51
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS NAN 14 tO?t

_LiOCENTIIC CONIc

RL 149.14 LAL e,O0

RP •IS.l! LAP o.41
RC 119.•81 ¢i_ 8,11

PLAW[TC_[NTNIC CONIC
C3 ZO.223VHL 4,497

LNCH AENTH LNCH TIME
SO,DO tT 45 21

1O.0O 16 31 I

70,OO 19 30 9
80,60 EO 44 38

go,Oo Et 6 4G

100.00 E3 R? 30

tlO.OO 0 33 32

FLIGHT TIN( 888,00 ARRIVAL DATE DEC SY 107|

018TANC[ 843,881

L0t. 18R,71 VL 3t,H? GAL "e,O! AZL El,E0 NCA Ell,0R 8RA

LOP 36,18 VP El. IS? GAP .88 AZP 80.60 TAL 3El,BE TAP
_P -14,SE TAL |46,54 ZAR _,72 ST8 171,4| ZA[ 104.21 IT[

EARTH TO MARl

100,11 ECC ,ROD?4 INC .?£48 Yl 20.1T7

|?8,48 NCA 148,99 APO 211.32 VR 2S,408
|83,7? ZAC 88,13 ET¢ 268,63 LV! 8.12

OLA -3,69 RAL 381.74 RAO 8648,9 YEL ||.84| PTN 8,83 VHP 3,708 DPA -38,02

L-| T|k_ INJ LAT |NJ LON8 INJ RT AIC INJ AZNTH INJ TINS PO CIT TIN
30E3.1? -31.8? 08,04 |92,36 127,41 18 3S 52 2023,2

2901.T$ -86,gg 14o9t tgs.4O 12|,14 IR 18 30 tROt,?

_TEI.ED "28.60 73.48 |99.03 |18.31 20 |3 38 I728.2
2485.04 -19.42 S?,37 TOO,SE 113.|4 2| 20 |3 |49§,0

2233,58 -IS,E2 3?,64 20t,14 112,01 22 45 50 1223,8

|982.82 -|2.42 t2.74 206.62 113.|4 24 0 lR 960.3

|77S,02 -22,80 2,4| 182,05 118,3| t 3 ? 7?8.0

RAP Z81.34 [CC 1.33•8

|NJ 2 LAT |NJ 2 LoNg

-!S.10 7•.gS
"12.51 64.42

o10.10 52,|1

-8.32 35.S0
"7.64 15,90

-0,32 3_6,11

°|0.10 341,03
DIFFERENTIAL CCRRECT|COII

TOE t.70O_ ?RA 4,0931 TC3-3.3786 BAU .92_ •

ROE ,73|1 ERA 1.0323 RC3 -,5121FAU ,1349_

FDE 4.sg3g FRA11,9635 PCS-S,???8 ESP 11121
BDE 1.8506 ERA 4.8232 BC3 3.4168 FSP 2?49

N|D-COURIE EXECUTION ACCURACY _I|T DETERMINAT|ON ACCURACY
8GT 8433.? 8GR 1881.3 8G3 |482,3 8T 133.9 82 50.8 83 116,2

RNT ,9563 RRF .9713 RTF ,9827 CRT .9745 ¢28 -.9656 CBT ".ggg2
8f.B I, SSI.? 223 .ODD2 213 .8843 LSA 185.9 MSA 12.2 384 1.3

66| 3834.6 862 476.8 THA |4.10 EL| 142.8 EL2 10.7 ALF 20.34

LAUNCH DATE MAR 24 |9?1 FLIGHT T1N[ 2?0.00 ARR|VAL DATE DEC 19 I•71

HELIOCENTRIC CCNIC
RL 149.14 LAL -.00

RP •16.56 LAP ",37

RC 162.390 GL . 4.54
PLAN_TOCENTRI¢ CON|C

C3 •0.563 VHL 4,536
LNCH AZNTH LNCHT|NE

50.00 17 4• 19
SO.D0 18 35 32

70.O0 19 35 g
60.O0 •0 SO 11

• O.OO •2 14 34
Io0.00 23 33 3

liD.DO 0 38 31

DISTANCE 648.000
LOL 162.71 VL 31.302 GAb -6.10 AZL 29.38 HCA 2|3.|S 8NA

LOP 37.85 VP L_.121 GAP .29 AZP 90.58 TAL 322,|3 TAP
6P -13.96 ZAL 149.91 TAP 62.3| ET8 I71,27 T/dE lO3.5O ETE

EARTH TO MAR8
160.24 ECC ,20163 INC .6368 Vl 28.6T7

1??,27 RCA 143,86 APO 216.62 V2 e9.366
|83.26 ZAC 88,72 ETC 868.48 LVI 8.39

DLA -6.16 RAL 333.24 lAD 6643.| VEL 1|.856 PTH 6.87 VHP 3,739 DPA -38.4?
L-| TINS |NJ LAT |NJ LCNG INJ RT ASC |NJ ATNTH INJ T|NE POCST TIN

3017.18 -31.62 8|.68 193.17 127.61 18 36 37 2017.2
2894.30 -26.73 24.46 lET,D| 121.36 19 63 46 1894.3

8718.98 "22.33 72.92 |89.69 116.54 20 26 22 1712.0

2484.06 -|9,12 56.89 201.28 113.38 213t 33 1484.1
2211.00 -l?.gz 3?.20 201.82 112.25 22 5| 26 1211.8
1958.54 -|9.12 16.06 201.28 113.36 24 3 42 958.5

1765.80 -22,33 1,84 |99,69 116.54 1 ? 37 76S.8

RAP 281.01 £CC 1.3384
|MJ 2 LAT |NJ 2 LONG

-14.81 78.68

°12.19 64.08
-9.76 81,62
-?.16 34.68

-T,27 13,23
-?.96 3S6.Z3

-9.76 340.93

D|FF[RENT/AL COrRECT|ON8
TOE 1.7553 TRA 4.Z643 TC3-3,420? 8AU .8426

ROE .7•17 RRA .8761 RC3 -.4?83 FAU ,|3166

FOE 4.537• FR411,8173 FC3-3.5426 68P 11423
BDE 1.897• ERA 4,3748 BC3 3,4337 FIP 8698

LAUNCH DATE NAN 24 |971

HEL|OCENYR1C CON|C
NL |49.14 LAL *.OO

RP 216.•1 LAP *.33
RC 164.•1• 6L 3,64

PLAN[TOCENTR|C CON|C

C3 •0.••6 VHL 4,575
LNCN ATNTH LNCH 7|14[

SO.GO ST 3• 86

40.00 16 36 40
70.60 19 36 S|

tO.O0 20 S8 29

9O,OO t• •O |

100.00 23 38 |6

110,00 0 43 14

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

8GT 8826,8 8_q 1388.1 363 |433.3 8T 137.6 $R 49.2 86 117.6

RRT .9516 RRF .9665 RTF .9829 CRT .9699 CR8 -.9614 CIT -.6964
8GB Q81?,| 223 .0831 213 ,9844 LIA 187.3 MSA 12.6 884 1.3

861 1800.3 862 478.1THA |3.00 EL! 145.7 ELi 11.3 ALF 19.•7

PLIGHT TIME 278.00 ARRIVAL DATE DEC 21 1671

DISTANCE 152,|33 EARTH TO NAR8
LOL 182,?t YL 36,300 GAL -6.18 AZL 89.44 NCA 218.30 8HA |00.34 [CC .2628? INC .3804 Vl 28.0??

LOP 39.00 V_ Z2.088 lAP ,50 ATP 90,45 TAL 321,74 TAP 171.04 RCA 143,73 APO 216.94 VE •So32?
6P -13,42 TAL 180.28 ZAP SO,|4 ET3 1?|.t4 TA[ 102,12 ET[ 182,8D ZAC 10,26 ETC •66.44 LVI ?.67

OLA -8.88 RAL 333.?3 RAO 6143.R VEL 11.871 PTH 6.88 VHP 3.?72 OPA -3?.IS

L-| TIN| INJ LAT |NJ LONG INJ RT Aac |NJ ATNTN IMJ TIME• PO CST TIN

3012,28 -31,41 81.39 163,?T 127,77 18 43 lO 2012,3

tees.D6 °28.81 84.06 tg?,6$ 121,$4 19 2T 40 1808,t

2711,09 "22,08 ?2°44 • 2DO.S| i|l,?4 20 89 2 1711,1

24?4.11 *16,08 18,10 201.87 113.88 21 38 8g I474,8
2101.$6 -17,65 $i.S? 202,S1 112.48 22 18 43 1201,I

1949.03 -18.88 17.47 201,87 113,58 E4 10 4S 949.0

1737,81 -22.00 1.85 200.85 116,74 I |2 31 ?$7,9

RAP tOO,?3 EC¢ 1.3444

INJ | LAT INJ • LONG

-14.S7 72.45

-11,93 63,T3

"1.4? $1,19

-7.84 34.33

"6,IS 14.63
"7,84 8IS.T2

"1,47 340.11

DIIFEREHTIAL CCRRECTIOMJ
?DE 1o8114 TR4 4.433? TC3-3.4576 8AU .9758

202 .TIll 224 .1223 Re3 *,4431 FAU ,120|3
FOE 4.4714 Flail,SilO FCS-S.SO70 83P 11723

ODE 1.94?0 8RA 4.5818 0C3 8,4811 FIP 284?

MID-COURSE EXECUTION ACCURACV ORBIT DETERMINATION ACCURACY

8GT 1812,? SGR I322.S 303 1423.0 8T 141.2 IR 40.0 18 111.3

RRT ,8415 RRF ,liD8 RTF ,_630 ¢Rt .i6SI CII -,1S71C8T -,till

S_6 6380.8 223 .0803 213 .6843 LSA 188.8 HSA 13.6 lSA 1.3

36| 8884.2 3G2 480.7 THA lZ.O0 (LI 148.8 EL2 11.9 AkF 11.29

FLIGHT TIN| |T4.00 ARRIVAL GATE D£C28 |9?1

EARTH TO MARS

VI 22.0T7

Vt 29.261

LVI 7,S7

[CO 1.3807

INJ 2 LONG

72.T8
63.48

50.44

33.19

14.t5
335._6

339.75

LAUNCH DATE HAR 24 1971

HELI(XEMTtlC CONIC

RL 141,14 LAL ",O0
RP t|7,tl LAP ",30

RC 117,446 8L 8.38

PLAMETOCENTRIC CONIC

C3 21,311 VHL 4,611

biqCH ATNTH LNCH T|ME

50.00 1? 56 28
60,00 II 43 83

TO,DO 16 44 tT

IO,O0 21 O 13
6Q.00 28 21 6

t_O,O_ " 23 43 11
110.00 0 4? 36

OIITAMC[ i|l,li4

L_L 182.71 VL 32.316 GAL *6,88 AZL 89,|| HCA It?,43 8HA 100,43 [C¢ .20A14 INC ,41|8
LOP 40,18 ¥R 82,030 GAP ._! AZP |0.30 TAL 32|,36 TAP 170,80 RCA |43,60 APO 217,2T

GP "|8.88 ZAL |SO.14 _AP 69,8| IT3 |71oD4 ZA[ 100,T8 IT2 18|,_8 ZAC 89,?6 [T¢ 2i8.46

OLA "7.06 RAL 334.2| RAO 8643.4 VEL |1.887 PTH 8.R0 VHP 3.20? DPA "3?.43 RAP 180.81
L'! TIN| INJ LAT INJ LON8 |NJ RT A$C INJ AZNTH INJ ?|ME PO CST TIN INJ 2 LAT

300_.32 "31.21 01.|2 |24.39 1_?.90 18 46 34 2008.3 -14.37
1882.81 "28,32 83.?? !68.30 1_|.88 16 31 38 1882.g -11.Tt

2?04.43 "21.86 72.03 201.03 116.96 20 69 22 1704.4 -g.22

2466.40 "18.84 |8.60 808.82 1|3.78 2| 41 26 1468.4 *?.37
E!62,72 "|?,42 38.02 203,21 |t2.63 23 | 41 1|92,? -I.6T

I_AD,IT "16,_4 |6,86 262.68 113.76 24 I} 32 146,8 -T,3?
t?Sl.eS -21.88 .IS _0|.03 |!8.90 1 16 61 ?|1.2 -s.22

OirFERENTIAL CCRRE¢T|ON8

TOE 1,6666 TRA 4.604Q TCS-3.AII| |AU 1.0006

ROE ,?073 RRA ,8?23 RC3 **4||9 FAU ,12471
FDE 4,4•33 FRAt|.4917 FCS-S.D864 BIP 12030

6DE 1.9••OBRA 4.6838 _¢3 3.31_6 _SP 2864

MID-COUR8E EXECUTION ACCURACY ORB|T DETERMINATION A¢¢URACY

3GT 8663.? 8DR _461.4 SG3 l_gD.O 87 144.? IR 46._ S$ 114.9

RRT .9404 RRF .9647 RTF .2831 CRT .9666 CR8 ".gs25 C$T ",tRgl
868 7142,7 R23 *0?88 213 ,9841 LIA |g0.1 NSA 13.4 $1A t,3

36| ?t68.3 862 464.4 THA 11.68 EL1 131.6 EL2 12.3 A_ 17,3t

2|g



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LA_ICH OAT[ NAN t4 1971

MELIOC_NTRI¢ CMI¢

RL 149,i4 LAL ".OO LOL t98,?I VL 31,38| SAL

RP 2t?.91 LAP -,!9 LOP 41,30 VP 12.014 GAP .12 4IF 90,32 TAL 320,95 TAP |79,54 RCA 143,49

RC 191,992 GL 8,$9 GP -tl,44 ZAL ISO,9t ZAP U,34 [TI |70,94 ZA[ 99,43 ETE |82,00 ZAC 99,24

PLANETOCENTRIC CONIC

¢3 it.TIT VHL 4.690 OLA -7.44 RAL 334.61 RAO IS43,i VEL 11.904 PTR 6,91 VHP 3.844 DPA -36,98

LNCH AZHTN LNCH T|R[ L-I TIRE INJ LAT INJ LONG

SO,DO t? 59 43 3005.29 -31,12 90,98

60.00 18 4? 1i 2678.76 -21,|7 33.S2

70,00 19 48 23 _698.89 -21.7t 71.69

80,00 21 4 57 2459,49 -18,45 35,17

90,DO 22 29 SO 2185,19 °17o23 35,56

IOO,DO 2S 4? 49 1933,96 "18,45 16,54

itO,OO 0 St Sl 1745,7| -II,?l ,61

FLIQflT Ti_ 371.00 ARriVAL DATE OEC Z| |iTt

OIOTANc[ 110.381 EARTH TO MAll

"6.37 AZL St,St NCA ttl,$i iMA |$0,54 [C¢ .tOG3? INC ,4147 Vt 29,iT?

A_ 217,1i V2 iS.241

[TC 268.38 LVI ?.18

RAP 290.35 ECC 1,39Y4

INJ fiT ASC INJ AZNTM INJ TINE PO CDT TIM INJ 2 LAT INJ 2 LQNG

195.03 128,00 13 49 49 2005.3 -14.23 72,14

198,96 121.89 19 35 17 1878.8 -i1,53 83,27

20I.Tt. ||7,04 20 33 27 1698.9 -9.02 SO,S4

203,36 113,90 21 45 56 1459,5 -?,15 32,51

203,92 112,78 23 6 23 t185,2 -6,44 i3,73

203,36 113,90 24 20 2 934,0 -7,15 334,98

201,71 117,04 I 20 56 745.? -9.02 $39,48

DIFFERENTIAL CCRRECTION8

TOE 1.9292 TR44.7739 TCS-3.iIST _AU 1.0271

ROE ,7023 RRA ,1245 RC3 -,$833 PAU ,12122

FOE 4,$839 FRAtl,3291 FCS-4,8326 ElF 12320

8DE 2,D821BR4 4.8445 8C3 3,93?9 PiP 253?

LAUNCH DATE HAM 24 1979

HELIOCENTRIC CONIC

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

8GT ?169.4 SiR 139|.1 $93 1356,1 ST 148.2 IR 4%9 99 Ill,3

RRT ,9335 RRF ,9476 RTP o9951 CRT ,9341 CR9 -,9479 CIT -,9994

SGB 7302.0 R23 ,0717 RI3 ,9840 LSA 191.t N$A 13,8 _A t.S

SG! 7283,6 9GZ 488,9 TNA 10.27 ELi 154,6 EL2 t3°t ALF 16o97

FLIGRT TIME 2?8.00 ARRIVAL DATE DEC 2? 1971

DISTANCE 564,506 EARTH _0 MARl

RL 149.t4LAL ",00

RP 217.97 LAP ",22

RC 17_.947 GL _,37

PLANETOCENTRIC CONIC

C3 22,144 VHL 4,709

LNCH AZMTR LNCH TIME

90,D0 18 2 52

80,OO tO 90 49

?O,OO 19 52 25

80.00 21 2 19

gO,DO 22 34 30

tOO,DO 29 92 10

i|O.OO O 99 49

LOL 182,71VL 32.321 GAL -6.46 AZL 89.65 RCA 219,74 8NA 180,64 [CC ,209D3 Vl 29,8?7

LOP 42.44 VP 21,971 GAP -,O? AZP 90,2? TAL 320,54 TAP 180,28 RCA 143,32 V2 29,209

GP -1|,99 ZAL 151,33 ZAP 37,10 ET8 170,87 ZAE 98.13 [TE 181,66 ZAC 90,69 LVI i,ID

DLA -?.79 NAb 339.14 MAD 1943.8 VEL 11.922 PTN 1,93 VNP 3.383 OPA -31,|4 RiP 280.23 [C¢ 1,3944

L-I TIN[ INJ LAT INJ LONG INJ NT ASC INJ AZMTH INJ TINE PO CST TIM IRJ 2 LAT |NJ 2 LONG

3003,09 -31,03 90,86 195,17 128,07 10 52 |S 2003,1 "14,11 ?t,O4

2979.53 -26,06 83.32 199,t3 129.90 19 38 45 197S,5 "11.39 $3.19

2694,39 -21,57 71,41 202,41 117,15 20 37 20 1894,4 -8.08 50,30

2453,74 "18,29 34,82 204,08 1|4,02 21 50 12 1433,7 -6,91 iS, t9

2178,96 -17,06 35,17 204,14 112,90 23 10 49 1179.9 "9,24 13.3?

1928,21 -18,29 16,19 204,08 114,02 24 24 16 929.2 -6.99 S94,SS

1741,21 -21,57 ,33 202,41 117,15 I 24 49 741,2 -9,99 339.22

INC .3479

APO 217.97

[TC 299.39

DIFFERENTIAL CCRRECTION8

TOE !.9888 TRA 4.9449 TC3-3,5392 BAU 1.0930

ROE ,8881 RRA .7790 RCS -.3591 PAU .it?It

POE 4,3071FR41t.tS4I PC3-4,2985 DIP 12810

IDE t.lO?9 iRA 9.0059 ICS 3.9571 PIP 2400

LAUNCH DATE MAR 24 197I

HILIOC[NTDIC CONIC

RL 149.14 LAL ",00

RP Ill,3! LAP "*!9

RC t?9.ii4 GL 1.98

PLAN£YOCEHTRIC CONIC

C3 22.581 VNL 4.7Si

LNCH AZHTH LNCH 7IRE

SO,DO 18 | St

SO,D0 18 94 tO

?0.00 19 58 tO

80,00 21 13 24

_O.OO 22 $9 4|

iO0,O0 O O 12

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 7340.8 $GR 1323.9 IG3 1322,1 IT t51.9 9R 44.9 18 111.9

RRT ,9_56 RRF ,9397 RTF .9830 CRT ,9491 CR8 -.9429 CIT -.999?

IOO 7453.2 R23 .Ol?l kI3 ,9439 LIA 193.2 NIA I4,2 llA 1.3

801 ?442,0 89_ 494,| TRA 9.52 ILl t|?.S EL2 13,1 ALP t|,ll

FLIGNT TIME 100,00 ARRIVAL DATt DEC |9 i9?t

DIITANC[ Ii8,I18 EARTH TO MARl

LOL. lit,Tt VL 3l,lil 4AL -l,|6 A|L It,T! RCA 220,90 8NA 180,79 [CC ,tO?t4 l_C .t839 VI 29,877

LOP 43,91 VP 21,843 GAP -.21 AZP 00.21 TAL 320.13 TAP Ill,00 RCA |43,1 ? APO 218.34 V2 2l. tll

GP -!1,97 IAL 151.6? lAP 55,91 [TI 170,80 lAD i6.tl [T2 181,35 ZAC It,it ETC 268.38 LVI i.42

DLA -1.10 RAL 335.60 RAD i644,0 V_L 11,941 PTH 6,94 VHP 3,924 DPA -39.1I R_P 280,I7 [CC 1.3718

L-I 71ME |NJ LAT INJ LONG INJ RT ASC INJ AZNTR INJ TIN[ PO CIT TIM Ikd 2 LAT INJ 2 LONG

3001.94 -30.97 90,T7 196.33 riB.it 11 55 S3 2001.9 -14.OS ?t,g8

2873.17 -2|,97 83,98 200,32 121.97 19 42 3 1073.2 -11.29 82+99

2980.99 -21,4D 71.20 203,12 117,23 20 41 t 1890.9 -0.72 SO.it

2449,05 "11,19 54.53 204,80 114,11 21 34 13 1449.0 -$.80 32,93

2J73,94 -11.92 34.BS 205,37 113,00 23 IS O 1173.1 -S.O? 13.07

t923.92 -19.18 19,90 204.00 It4,1I O 32 19 923.5 -6.60 354,29

,12 203,12 It7.23 t 29 30 737.? -0,72 339.03

N|D-COURI[ EXECUTION ACCURACY ORBIT D[7[RMINATION ACCURACY

8GT ?SOt,9 9GR 1|17,1 9G3 |297,? 8T 195.0 8R d4,0 ll t10,3

RRY ,$II$ RRF ,8309 RTF ,_11 CRT ,9434 CRI -,9379 CIY -,titG

999 7913,0 R23 ,0t44 RI3 ,9836 L|A t94.7 R3A 14.9 $|A t.3

991 ?9t9,9 962 |00,0 THA 8.34 ELI 190.3 £L2 14.1ALF 1|,13

tlO.O0 0 99 3| |?37,18 "21.46

OIFF[RENT IAL CORRECTION9

79[ 9,0491 TRA |.1111 TC3-3,$391 IAU 1,0793

ROE .899| RRA .?357 RCS -,3329 FAU ,tt_05

frO{ 4.249Q FRAIO.I?{4 VC3-4,3722 lip 12901

tOE 8,|147 BRA 3,1947 8C3 3,|?3? FSP 2422

22O



JPL TM 33-1OO EARTH'MARS TRAJECTORIES (VOL. 4, 19713

LAURIE# ÙATE

HELIO¢|HTII( CONIC

ML 146.18 LAL -.00
RP 2OT,AT LAP -1.86

R¢ 56,368 GL -14,?5
PLANETOCENTRIC CONIC

¢3 31,625 VNL l,|$1

LMCN AANTN LNCN TINt
SO,DO 16 tÙ RR

60.00 20 88 S?

TO.0O EE 7 S

RO.OO O 18 45
RO.OO E 6 66

100.00 E 55 36

!10.00 3 10 26

MAR IS tRYI FL|ANT TIME 144.00

DIITANCE $eS,O4l
LOL Sl),?Q VL ÙÙ,iTÙ ÙAL "?,E$ AZL RE.Y! NCA lRl,8T 8NA

LOP 3EB,6O VP ES,4RÙ GAP 10,8? AZP 08,08 TAL 388.18 TAP 106.00 RCA 144.13
6P $,E? 2AL 135,73 2AP IlM,4O IT8 |40,_9 _A[ _65.1T IT( |3E,88 ZA¢ IOl.i4

OLA -E$,T3 HAL ]36,5T RAO 1050,5 VEL 18,398 PTH ?.4$ VHP 8,855 OPA -13.45

L-I TINt INJ LAT |NJ LONG |NJNT ARC INJ AZMTH IMJ TIME PO CAT TIM

2T40,85 -19,45 ?7,43 195,34 134,31 19 $5 g 1745,0
8543,88 -18,9g 55.2? 805,75 188,49 81 1t 25 1545,8

825?.25 "|,83 45.86 210,78 183,65 22 44 43 1257,3

15Ti.E? .18 _1.67 214,?1 119.86 0 44 1 8?6.3

1509,54 3.46 3S6.75 816.56 115.05 8 31 3? 505.5
1350.?4 ,12 343,84 814.71 1t5.86 3 18 T 350.7
t3Q4.10 "6.13 335.78 210.T8 123,05 3 32 IE 304,1

AtAIVAL BATE AU6 18 tOTE

EARTH TO NAt8

810.02 ECC .313Y3 INC 8.7058 _1 25,845

APO 875,58 V8 86,486
[TC 8?S,21LVI "15,88

RAP 307,48 [¢¢ 1.5360

ZNJ 2 LAT INJ 8 LONG

-1.37 St,OR
3.08 47.18

7.78 27.32

IE.85 1.10

14.67 335.33

+2.25 _H.,T
7,?2 316.24

OIF_rERENTIAL ¢¢_RECTION8

TEd[ -.9671TRA-ItR211 TC3-,0950 BAU ,0938

RK -,4l+B RRA -,0783 R¢3 ,1511 FAU ,54414

FDE ,?IS| FRA 2,4514 F¢3 -,5955 MP 3717
BD¢ 1,D669 MA 1.5227 BE3 .1T56 FAP 307

LAUNCH DATE HAR 15 19?1

NLrLIOCENTRI¢ CONIC

RL 149.16 LAL ",00
RP Z0?,18 LAP -1,85

R¢ 56.568 GL -15.37
PLANETOCENTRIC CONIC

HID'COURSE EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

ROT 8172,D 8DR 500.3 303 2St,5 ST 53.5 88 2E.I U8 40.5
RRT .4993 RRF ".5305 RTF -.1709 CRT .8600 CRi .?312 CSY .9?12

SGO 8228.9 823 -.0898 813 -.8732 LSA 69.4 NSA 14.4 $8A t.I
8G1 2186,9 862 430,5 THA $,83 ELI 5?.I EL2 10.5 ALF 20.27

FLIGHT TIME t48.00 ARRIVAL DATE AUG 18 1971

D|ITANCE 399.025
L_. 113.70 VI. 33.771 GAL -7.05 AZL g2,T? HCA 130.13 8HA

LOP 381,86 YP 2S,346 GAP 17.80 AZP 87.94 TAL 329,10 TAP

GP 5.54 ZAL 139.6E ZAP 163.41 [TO 160.51 ZAE 166.35 [T[

EARTH TO MAR8

20?,?T [CC *30675 INC I.TOgT Vl 25.161
10?.25 RCA 144.24 APO 871.29 V2 25.438
129,50 ZAC 106.92 [TC 875,30 LVI -19,60

¢3 37,30? V_ 6.108

LNCN AZNTM LNEN TIN[
50.00 19 17 3•
SO.DO 20 34 20

70.DO 22 14 39
80.DO O 24 36

90.00 2 23 58
tOO.DO 3 • 28

t/O,OO 3 18 1

DLA -ET,E8 RAL 333.93 RAO 0649,T VEL 12,536 PTH 7.41 VHP 8.648 DPA -15,D8 RAP 307, T1 EC¢ 1.6!40
L-I TIH[ INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ PO ¢8T TIN INJ 2 LAT INJ E LONG

2724.48 -18,41 ?0.37 199.76 134.68 20 3 I 1724.5 -.24 60.14
2320.10 -11,90 63.98 205.76 128.79 21 16 26 1520,2 4.14 45.63

2225.46 -5.03 45.15 210.86 123.83 82 51 44 1285,5 8,91 25.62
1630.98 1.63 19.39 215.00 119.82 O $5 • 831.0 13.66 _58.4T

1446,01 5.48 353,18 217.11 11?.79 2 48 4 446.0 16.48 331.49

1305.45 1.65 340.75 215.00 119.82 3 29 13 305.4 13.66 315.84

1272.27 -5.03 334.10 210.86 123.63 3 39 14 2?2.3 8.91 314.54
DIFFERENT IAL CCRRECTION8

TDE -.6009 TRA-1,9010 TC3 ".0890 ÙAU .0524
ND( -.4631 RRA -.098T RE3 .1630 FAU .Q4503

PDE ,8311 FRA 8,5536 FCR-t,O586 BAT 3158

ODE 1.0827 BRA !.9033 BE3 ,I851 FOP 353

M|D-COURS[ EXECUTION ACCURACY
SOT 8205.4 3GR 505.8 303 207.S

RRT .5371 RRF -.5709 RTF -.8754

8GB |262oR R23 ".0951 R13 -.8781
$G1 _282.7 368 483,3 THA 7,89

LAUNCH OATE NAN 83 19?1 FLIGHT TIME 548.00

HELIOCENTRIC ¢¢N|C 0IATANC[ 402,204

RL 141.11 LAJ. -.O0 LO_ 183,70 VL 33.173 GAL "6.55 AZL 98.84 NCA 135.40 RMA

RP 20?.06 LAP -I.I3LOP 383,i3 VP 83_2E8 GAP 1?,34 AZP 87,85 TAL 389.20 TAP
RC SG.836 44. -10.03 GP 3.84 ZAL 135,40 ZAP 18_,45 ET$ 160,61 ZA[ 166,65 ETE

PLANETOCENTRIC CONI¢

ORBIT OETERNINATZON ACCURACY
ST 54o3 88 22.? 88 42,0

CRT _8697 CR8 .741T CAT ,9734

LAA ?l.O NSA 14,3 88A 1,1
ELI 50.1 EL8 lO,S Abff 20,13

ARRIVAL DATE AU_ 80 19?1

EARTH TO MAR8

8OS.U [CC .89818 INC 2.8305 Vt 890605
108,50 RCA 144.35 APO 26T,01 V2 25.448

186.15 ZAC 107.18 ETC 275.39 LV! "20,06

¢3 3S,IO3 VNL 3.55E

LNCH AZMTM LNCH TIN[
SO.D0 19 28 1

60.00 20 40 13

TO.O0 82 28 51

60,00 0 38 15
50.00 E 45 85

1DO.00 3 81 1I

tlO.O0 3 86 13

OLA -IT.OR RAL 334,29 RAB eS45,8 VEL 12,488 PTN 7,3T VflP R.396 OPA -14.7! RAP 307.97 [CC l,ll05
L-! TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ T|N[ PO ¢8T TIM INJ 2 LAT INJ 8 LONG

2701.73 01?.56 ?t.3t 199.78 135.04 80 T ? ITOI.? .50 55.15

6453.85 010.77 12.17 Z05,80 125.0T 81 82 43 1455.8 S.30 44,15

2152,13 -3,71 43.44 211.03 183.97 88 53 85 1198.1 10.15 13,83
|710,87 3,36 10,60 2$5.45 119.65 | 8 0 750.3 IS,tO 355,45

1360.58 5,1? 348.34 210.05 117,|7 3 11 10 350.5 18,55 3|1,81

1254,74 3.31 33T,57 !1|°45 1|5,55 3 48 5 _54.? 15,_0 515.86

1838,55 -3,TI 338,35 211.03 125.97 3 45 58 238.9 lO,I5 311.75
OIFrERENTIAL COqRECTIONi

TOE -.il0l TRA-I.3iII TO3 ",O?AT BAU ,0111

ROE ",4TOI RRA -,1151 RE3 ,l?ll ;AU °0473|

fOE ,0653 FRA l,1510 FC3-1,1457 lip 360t

ROE 1,0700 IRA 1,5733 |C3 ,1557 FIP 481

LAUNCH BATE HAR IS 1971

MID-COURSE EXECUTION ACCURACY C_RIT OETERMINATION ACCURACY

I;Y 8ltt.f Sr_q 513,4 303 184,5 IT 55.0 38 21,5 l: 43.5

5fit ,5750 RRF',5115 RTF ",_J|5 CRT ,8787 CR5 ,79|0 ElY 05790

IG3 2881.8 825 ",1045 RI3 ",8535 LAA ?2,3 NAA 54.1 38A I.|

8GI 8842.9 3G8 415.9 TNA 7.85 ELI 58.4 EL8 10.t ALP 80.4?

PLIGHT TIN( 150,00 ARRIVAL OAT[ UG 28 tRYl

HELIOCENTRIC CONIC D18TANC[ 405,515

RL 141.11 LAL -,OO LO_ tlA,?O VL 33,$54 5AL "|.TO AZL 9_,91HCk 140,t5 ÙMk
RP 80?.01 LAP -I,i4LOP 314.35 VP IS.liT GAP 15,89 AZP 57.?1 TAL 325,85 TAP

Re S?,825 CA. -I1.T1 6P 5,1R ZAL 135.38 ZAP 161.50 ET3 160.80 ZA[ t55.85 ETE
PLANETOCENTR1¢ CONIC

¢3 34,610 VHL 5.883 OLA -88,40 RAL 354°50 RAD 0641,? VEL 12.430 PTH 7,33 VHP 5.158 BPA -14.33
LNCH AZMTH LNCH TIME L-! TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN

SO.O0 19 26 49 26?8.68 °t0.20 74,21 159.T5 135.$? 20 11 28 16T8.7

60.GO 20 40 86 246_.90 -9,61 01.54 205,51 189,33 21 2? 33 1466,9
?0.00 88 31 46 8137.14 -8.43 41.61 811.28 124.08 23 7 43 1157.1

60.00 0 $4 49 |T21.40 S.34 13,35 216.09 116.42 I 83 31 721.5
86.64 3 4 38 1303.60 12.?4 346.48 815.95 115.07 3 26 15 303.6

100.00 3 3? 41 !195.63 5.34 334.7_ 816.09 115.42 3 $7 37 lg$.9

110.00 3 38 6 1203,95 -2.43 330,5_ 811,28 124,08 3 _5 12 204.0
DIFFERENTIAL CCRRECTIC_I MID'C_RRE EXECUTION ACCURACY

TO[ -.967T TRA-1.AS19 T¢3 ",ÙTIT BAU .0931 3GT 2256,3 ÙDR $24,0 SG3 302.0

NO[ -.4601 RRA -.1422 RC3 .1875 FAU .04908 RRT .0141 RRF "*6532 RTF ".684?

FOE .90?? FRA 2.T668 FC3-1.22T6 OSP 3941 $65 2319.3 R23 -.1159 R13 -.8881
6DE 1.0T15 BRA 1.8574 BC3 .2011 FTP 451 $G! 2282.9 SG2 40g.3 THA 8.38

EARTH TO MAR8

803.T| ECC ,85101 INC 8.5078 Vt 85.858
t05.91 RCA 144.45 APO 883,04 V8 85,457

182,81 ZAC 107,47 [TC 8?5.4? LVI -80.46

RAP _05.EI
INJ 2 LAT

2.06

6.47
11,43

16.52

22.Z3
16.92

11.43

[CC t.SIg5

INJ 8 LONG

58.83

43.38
81.63

361.58

383.44

313.34
310.85

ONB|T DETERMINATION ACCURACY

ST 56.3 RR 22.5 66 45.0

CRT .8869 CR3 .?646 CÙT .9?38
LSA 74.2 NAA 14.0 SSA 1.1

EL! sg.8 EL2 9.T ALF E0.16

221



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUtICN DATE MAR tS 16T|

HELIOCENTRIC CC_II¢

RL 141.18 LAL -.00

8P R08,t4 LAP -t.84

RC 9?.878 GL ot?.4£

PLA_TOCENTR|C CONIC

C3 33.4|1 VHL S,781

LHCH AZNTH LNCH TIME

50,00 19 31 49

60.00 20 53 3

TO.DO 22 41 33

80,DO ! 18 18

82,85 2 35 8

IDO.OD 3 59 tO

• 110,00 3 44 58

L_. Ill,TO VL

LQP 325.R6 VP 86.010 GAP 16,45 AZP 8?,t5 TAL 329,30 TAP 111,23 RCA 144,58 APO 859.35

r_ 6,90 ZAL 13J.13 2AP 160.4? ET8 160,87 ZA[ 16?.01 [TE ItS.SO ZAC 107,78 [TC 2?$.SS LV! *20,88

DLA -29,20 RAL 336,04 RAD 6_18,3 V[L 22.383 PTH ?,30 VHP ?,926 DPA -13,61 RAP 308,42 ECC 1.5S00

L'I TIME INJ LAT ZNJ LONG INJ RT AIC |NJ AZMTH ZNJ T[ME PO CIT TIN INJ 2 LAT INJ 2 LONG

2E55.26 -15.06 ?3.20 199,85 135.68 20 |6 5 1655.3 3.23 5?.25

2439.17 °8.41 59,68 206.09 129.56 21 33 42 1436.E 7,68 42.04

2120.03 -1.01 36,67 211.65 124.14 23 16 53 1120.0 12,78 15.90

1847,52 ?.79 9.24 217,05 118,9| 1 43 48 647.5 18.99 347,48

339A.58 13.27 353.43 219.95 116.13 2 58 23 394.6 22.90 33D,38

1121.99 7.?9 330.60 217.05 118.91 4 17 52 122.0 18.98 308.83

1166.85 -$,01 328,59 211,65 124,14 4 4 23 188.8 12.78 308.02

I_|&MT TIRE tlt,OO ARRIVAL DATE AUG tA t6?t

DiSTAN¢E400.013 EARTH TO NAR$

]3.468 GAL *i.iS AlL $2.68 HCA 14|,03 IRA 101,9| [CC .26422 ZHC 2,9623 VI 26.6i8

VE EI,40i

DIFFERENTIAL CCRRECTIONS

TOE -,9719 TRA-t,8305 TC3 -,0678 BAU ,0950

ROE -,4504 RRA ".1558 RE3 ,2016 FAU .05074

FOE .9484 FRA 2.8791 FC3-1.3145 BSP 4037

ODE 1.DTI2 BRA 1.8300 BC3 .2127 FSP 483

LAUNCH DATE MAR 25 lg?t

HELIOCENTRIC CONIC

RL 149.18 LAL -sOD

RP 200.8? LAP -1.83

RC 58.203 GL -18.1?

PLANETOCENTRIC CONIC

r C3 32,326 VHL 5,686

LNCH AZHTH LNCN ?IHE

SO.DO 19 3? 8

60.00 21 D SO

?O.OO 22 52 26

80.00 1 54 25

80.32 2 16 51

100.00 4 3? 18

110.DD 3 85 48

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATZO_I ACCURACY

8ST 2290.2 $GR 53T.8 $83 321,7 8T 57.4 8R 22.5 85 46.0

RRT .8517 RRF -,6939 RTF -.6876 CRT .9011CR8 .?T?? CST .9T27

SOB 2352.5 823 -.1270 813 -,8914 LSA 75.8 MSA 14.0 88A 1.1

8G1 2317,7 582 402.9 THA 8.gT ELI 60.9 EL2 9.2 _LF 19.94

FLIGHT TIM, I[ 154,00 ARRIVAL DATE AUG _ 1973

D|8TAHC[ 412.476 EARTH TO MAR8

LOL 183.?0 VL 33,411 GAL "6.52 AZL 93.06 HCA 143.19 8NA 200.29 [CC ,2T?78 INC 3.0614 Vt 29.888

LOP 326.93 VP 24.909 GAP 16.02 AZP 87.55 TAL 329.36 TAP 112.55 RCA 144.65 AP_ 155.93 V2 26.4?3

GP 6.8? ZAL 138.92 ZAP 159.41 ET3 160.89 ZAE 167.0? ETE 116,35 ZAC 108.12 ETC 275.03 LV| -11,33

DLA -29.76 RAL 335.43 RAO 4647.9 VEL 12,339 PTH ?.!? VHP ?,705 DPA -13.49 RAP 308.58 ECC 1,$320

L-I T|NE |NJ LAT ]NJ LONG JNJ RT A6C ]NJ AZHTH INJ TIME PO CST TIM JNJ 2 LAT INJ 2 LONG

2631,43 -|3°90 ?2.13 200.01 135,96 20 21 0 I831,4 4,45 SR.25

2410.55 -?.17 58.58 206.36 129.?T 21 40 20 1410.6 8.92 40.64

2080.29 ,SI 37.59 2t2.14 124.1S 23 27 6 1080.3 14.20 1t,TO

1521.59 11.66 2.10 216.94 117.60 2 |9 47 521._ 22.20 339.49

1449.97 13.81 357.89 219.97 116.63 2 41 1 450.0 23.59 334.Tt

0284,10 11.86 301.37 218,94 117.60 6 22 2 5284.1 22.20 278,??

1127.11 .51 326.51 212.14 124.15 4 14 35 127,1 14,20 308.62

DIPleERENTIAL CORRECTIOO_J

TOE ",9?48 TRA-1,8060 TC3 ",0623 DAU ,0973

RDE -.4419 RRA -,1909 RC3 ,2163 FAU .0524?

FOE ,094I lIRA 2,9952 FC3-1.4052 ERR 41tl

BDE 1,0703 BRA t,8160 BC3 .2251 FSP 517

LAUNCH DATE MAR 25 1971

N[t, IOCENTRIC CONIC

RL 149.10 LAL -,_

RP 2D8,82 LAP -|,83

RC SO.SOY GL -t8,55

PLANETOC[NTRIC CONIC

C3 31.326 VHL 6.59?

LHCH AZHTH LNCH TIN[

50,00 19 42 41

80,OO 2I T 50

TO.DO 23 4 40

78.18 2 E Z5

78.10 t E El

78.18 E 2 Z!

riO.00 4 6 t

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2316.3 $GR 554,9 383 341.9 ST 58.3 8R 22.5 83 48.R

RRT ,8881 RRF ".7332 RTF -.890T CRT .9124 CR9 .?915 CST .9?16

AGO 2381,8 823 ",t401 R13 -.8951 LSA 7?.? NIA 13.9 IRA 1.1

881 2348.5 882 39T,1 THA 9.64 ELI 81,V EL2 8.7 ALV 18,81

FLIGHT _'INE IS6,OO ARRIVAL OAT[ AUG E8 tiTt

OISTANCE 415,694 EARTH TO MAR8

LOL 183,70 VL 33.336 6AL "6,39 AZL 93,15 HCA 144.48 8MA 196,T4 [CC .IT168 INC 3.1454 Vl 28,888

LOP 328.20 YP 24,612 GAP JR,GO AZP 87.44 TAL 329,A2 TAP llI.GR RCA 144,75 kPO 252.74 V2 28,471

GP ?.26 ZAL 138,66 lAP 158.33 ET8 I60.86 ZAE 107,03 ETE 113.41 ZAC 108,S0 ETC E?S.?O LVI -11,?_

DLA -30.4E RAL 33S,85 RAD R64T,S VEL IE,196 PTH T,23 VHP 7;490 SPA -13,04 RAP 308,74 ECC 1.5156

L-I T[NE INJ LAT INJ LONG INJ RT ASC INJ AZHYH INJ TIN( PO ¢8T TIN INJ 2 LAT INJ _ LONG

8607.15 -12.TI 71,05 200.26 136.2| 20 26 16 160T.t 5.85 55.23

2580.92 -5,88 57,18 206.72 129.94 21 47 31 1380.9 10.20 39,18

2037°15 E.I5 35,34 212,77 124,09 E3 39 3? 103?.1 15,71 15.28

1493.13 14,3S 1.30 220,04 11?.16 2 2? 21 493.1 24.30 338.18

1495.13 14,35 1,30 210,04 tiT. tO 2 2? 2t 493,1 24.30 338.19

1493,13 14.3S 1,30 2Z0,04 117,16 Z Z? Zt 493,1 24,30 338.19

IOII.9T E,|5 $14,26 21E.Y? |24,09 4 26 S 84,0 15.11 304,t0

OIFVEOENT IAL CCitflECTIONI

TOE -,ITII TRA-I,?TII TC3 ".DIDO BAU ,tO00

ROE ",4346 IRA ",1113 R¢3 ,1323 FAU ,0|4)4

_OE 1,0411FRA 3.1171 _C3"1,5011 lip 4166

606 |*OIl16RA I.T9Z4 |¢3 .1366 FIP §|1

MID-cOURSE [YECUTION ACCURACY ORGIT OETERNINATtON

ST? 1338.4 S_ 176,3 683 363,2 6T _t.| 6R

RRT ,Ytt6 RRF "*?TD6 RTF -._37 CRY ,9231 CR9

8GB R403,4 813 ",Slit R|3 -,6986 LIA 78.4 NSA

66| 1376,3 862 301.9 THA 10.36 ELI 62.$ £LI

kAUHCH OATE MAR 6S 1911

ACCURACY

Z2,6 98 49,8

,lOSl CIT .9?OI

13.8 IIA I,l

8.1ALF 19.75

HELIOCENTRIC CONIC

RL 149,28 LAL -.00

RP 80A,T? LAP "l,ll

R¢ 58.403 GL -|6,??

PLANETOCENTRIC CONIC

C3 30.410 VHL $,61|

LNCH AZMTH LNCH TIME

DO.DO 18 48 61

80.00 21 16 9

?O,O0 23 18 45

TR.25 1 SO tO

?S.29 t 50 18

?8,25 I 90 19

IID,O0 4 22 5

FLIGHT T|I_ |18,00 AMRIVAL OAT[ AUG 30 t9?I

OIITAN¢[ A|I,IIA EARTH TO HARI

|ME 3.2347 Vl R9,88|

AeO 149,?? VZ 28,485

[TC 275,?? LVl *12.28

LOL 113,70 VL i|,lil 6AL -6.17 AZL 13,13 HCA 143,/t IMA 197,)1 [C¢ ,t6S91

LOP 326,46 VP 14,710 GAP 13oll AZP 8?,33 TAL 329o48 TAP 113,1| RCA 144,54

GP ?,?2 ZAL 136.41ZAP IS?,10 2T8 |60°83 ZAE 169,11ETE 110,?$ ZAC 108.91

OLA -31,11 RAL 331,16 RAD 144T,1 V[L 12.212 PTH T,|I VHP ?.!61 SPA -12.57

L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIN[ PO CST TIH

ISit.3S -|1,46 69.66 100,58 131,$0 10 31 64 1581,4

ESSO,09 -4.53 $6.86 tOT.t9 130.09 tl 85 16 1390.1

1989.37 3.9? 3E.84 !t3,59 123.95 23 51 3E 969.4

t929.68 14.90 4,34 220.19 11?,7t 2 16 48 529.?

1526,86 14.90 4.34 210,19 1t7.71 Z 15 48 526.T

1929.8R J4.RO 4,34 220,19 117.72 2 15 48 529,?

1038.18 3,97 321.T6 213.59 123.93 4 39 21 38.2

MID-COUR8[ EXECUTION ACCURACY

8GT 2351.? SGR 602,3 8G3 385.6

RRT ,?549 RRF -,8654 RTF -.8964

$GB 2432.4 823 -,1674 R13 -.g023

$81 2401,3 882 387.? THA ti.22

OIFF[REHT IAL CCRRECTIONS

TD[ ".g789 TRA-I,?501TC3 ",0481BAU ,1034

ROE -.4286 RRA -,2454 RC3 ,2498 FAU ,05630

FDE 1.0911 FRA 3,2429 FC3-1.8624 DSP 4218

BD£ 1.6688 BRA I,TG?Z BC3 .2542 FSP 590

RAP 308,04 [CC 1,5008

|NJ 2 LAT INJ E LONG

8.89 54.18

11.$2 3?*65

17.35 12,$5

25,03 341.21

28.03 341.21

25.63 34t.2I

17.35 301,47

OR61T DET[RNINAT|ON ACCURACY

ST 60.0 $R 22.? 88 St.5

CRT .9391 CR8 .8209 CAT .6883

LSA 81.1 HSA 13.8 SEA 1.0

ELI 63.7 EL2 7.6 ALF 18.78
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 197i)

LAUA_CH 6ATE H46 25 1671

HELIOCEHTEIC CONIC

RL 146.ll LAL -.DD

RP EQl.T4 LAP -l.ll

RC S0.|$3 GL -19.63

PLANETO¢ENTRICCONIC

C3 89.600 VHL 5,441

LN¢H AZNTH LNCH T|NE

50.00 16 55 El

60.OD 21 65 13

TO.DO 23 55 19

?4.44 I 59 39

?4.44 | 39 38

?4.44 I 39 36

110.00 4 38 42

1|1,|4 RCA 144.63 APO 24?,01

106.42 ZAC |09.3T (TC 2?5.03

FLIGHT ?1_ IlO.O0 ARRIVAL OAT[ 9EP $ IITI

OIITANC[ 423,161 EARTH TO NARI

LOS. ll3,?O VL 33.197 GAL -I,ll AlL 63,33 NCA |4S,99 2NA lll,2f ECC .26045 INC 1.3301 Vl ll,ltl

LOP 330,?3 VP 14.S31 SAP |4.?? AZP 6?,21 TAIL 329.33 TAP

4P 9.19 2AL 138.11ZAP 156.04 ET8 |60.74 ZAE lAl.?! (T[

OLA -31.96 RAL 336.?4 RAO IQ46.e VEL I2.223 PTH ?.|8 VHP ?.080 DPA o12.06 RAP 308.91

L-I TIRE lNJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( POCST TIN |NJ 8 LAY

2336.9? -10.23 99.8S 201.00 136.72 20 3? 58 153Y.0 6.1S

231?.84 -S.I! 34.12 207.?9 130,20 22 3 5! 131?.6 12.60

|934.?$ 6.04 29.9? 214.66 123.68 24 ? 34 934.8 19.18

13_o01 13,46 ?.|0 220.41 t16.33 2 5 40 562.D 23,?6

1362.01 15.46 ?.|0 220.41 112.33 2 S 40 562.0 _5.78

1365.01 15.46 ?.|0 220.41 l|t.33 2 S 40 362.0 23.?6

U66.62 6.04 296.?9 214.66 1_3.66 I 13 IS 5269;6 19.t9

V2 |1.419

LVl "22.79

[CO 1.4171

INJ 2 LON6

53.10

36.05

9.36

143.95

343.95

343.93

279.15

DIFFERENT IAL CCRRECTI(_AS

?DE -.9617 TRA-I,?196 TCS -.0412 BAU .10?3

RD( -.4841RflA ".2?S5 RCS .2661FAU .05838

FOE 1.145| FRA 3.3?30 FC3-1.?0?4 BIP 4265

6DE 1.0_J4 liRA 1.T416 DE3 .2713 FSP 629

MID-COURSE EX[CUT|OU ACCURACY ORB|T O[T[RNINATIC_ ACCURACY

SGT 23?8.2 8GR 633.? SG3 409.3 IT 60.8 8R 22.9 66 33.3

RAT .7842 RRF -.83?t RTF -.9989 CRT .9463 CR3 .8365 CST .9661

SGB 2455.4 923 -.1623 R13 -.905? LSA 5E.g NSA 13.8 $6A |.0

$GI 2425.| 602 364,? THA 12,14 ELI 64.6 ELI 7.0 ALF 16.57

LAUNCH DATE NAR 25 19?1 FLIGHT TI_( 162.00 ARRIVAL DATE lip S 1971

HELIOCENTRIC CONIC

RL 149.18 LAL -.00

RP 206.?1 LAF -!,60

RC 61.050 6L -21.54

PLANETOCENTR|C CONIC

CS 26.864 VHL S.S?S

LNCH AZHTH LNCH TIN[

50.00 ZO 2 22

60.00 21 $5 11

?O.OD 0 0 3

72.70 | 30 5

72.?0 I 30 S

72.?0 1 30 5

llO.O0 4 59 29

DISTANCE 426.844

LQL 163.1_) VL 33.131 _L -6.04 AZL 93.43 HCA 148.26 8HA

LOP 332.00 Vi e 24.346 GAP t4.37 AZP 6?.09 TAL 329.62 TAP

6.71 ZAL 137.?? ZAP 154.83 ITS 160.61 ZA[ 166.43 [T[

EARTH TO HIR6

194.72 [CC .23528 INC 3.4323 Vl 26.669

ll?,8i RCA 143.02 APO 244.43 V2 E6.492

106.44 ZA¢ 109,86 [TE 2T5.69 LV! -23.33

DLA -32.?? RAL 337.22 RAD 6643.6 VEL 12.199 PTH ?.!6 VHP 6.66? OPA "11.3! RAP 30_.94 ECC 1.4750

L-| TIHE INJ LAT INJ L_ INJ RT ASC INJ AZNTH _NJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

2530.90 -8.94 Q?,74 201.53 136.93 20 44 33 1530.9 9.45 51.98

2283.83 -1.52 52.49 208.52 130.27 22 13 15 1283.8 i4.53 34.31

1668.62 8.53 26.46 216.08 123.20 0 31 12 866.6 21.30 5.41

1591.41 16.03 9.67 220.70 116.96 I 96 37 591,4 26.55 $40.51

1S91.41 16.03 9.6? 220.70 ll8.g6 t 56 37 561.4 26.55 546.51

1591,41 16.03 9.6? . 220,70 118.98 I 56 57 591.4 26.55 346.$1

6203.4? 8,53 _J33,28 216.06 123,20 6 42 63 5203.3 21,30 2?2.23

DIFFERENTIAL CCRRECTION6

TOE -.9786 TRA-I.6811 TC3 -.0264 9AU

RDE -.4208 RRA -.3075

FOE 1.2015 FRA S.3058

606 1,0652 IRA I.?DgO

LAUNCH DATE MAR 29 1971

HELIOCENTRIC CONIC

RL 149.11 LAL -.00

RP 206.99 LAP -1.80

RC 61.955 GL -22.49

PLANETOCENTRIC CONIC

C5 28.216 VHL S.3lt

LNCH AZNTH LNCH TIN[

50.00 20 9 56

60.00 21 46 15

TO.DO 0 29 57

71.00 I 21 29

?l,O0 1 21 26

?!.00 I 21 29

110,00 5 29 23

HID'COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

• 111D 6GT 2374.2 SGR 670.6 $63 434.0 ST 61.2 99 23.2 SS 35.1

RC3 .2866 FAU .06061 RRT .6110 RRF -.8634 RTF ".6026 CRT .9566 CR6 .8523 CBT .9670

FCS-1.8176 BSP 4235 SOB 2467.0 923 ".1946 R13 -.9104 LSA 84.4 NSA 13.+ SIA 1.0

6C3 .2898 FSP 670 SOl 2437.3 SG2 382.2 THA 13.23 ELI 65.1 EL2 9.3 ALF E0.13

FLIGHT TIH( 164.00 ARRIVAL DATE SIP S lit|

DISTANCE 430.54? EARTH TO qA_S

LOL 183.70 VL 35.070 6AL "5.93 AZL 93,54 HCA 149.53 SNA 193.36 ECC .25039 INC 3.5420 Vt 22.969

LOP $33.27 VP 24.466 GAP 13.98 AZP 86.95 TAL 329.69 TAP 119.21RCA 145.10 A_ 242.03 V2 26.495

GP S.29 ZAL 137.40 ZAP 133.53 ITS 160.44 ZAE 166.09 [T[ 104.82 ZAC 110.41ETC E75.94 LVI -23.91

OLA "33.63 RAL 357. ?4 RAO 6845.3 V[L 12.!72 PTH 7.13 VNP 6.?00 DPA -10.93 RAP 306.92 EC¢ 1.4644

L-! TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTM INJ TIN[ PO CIT TIR INJ 2 LAT INJ 2 LONG

2304.09 -?.60 66.53 202.|9 137.tl 20 51 42 1504.1 IO.?8 5U.82

2247.77 -.03 50.77 209.42 I30.50 22 23 42 124T.8 15.64 32.46

1776.E? 11.93 21.47 218.20 122.24 0 59 53 7?6.3 24.0? 359.68

1618.74 19.60 12.1I E21,09 119.97 I 46 25 618.7 27.35 346.g5

151R.74 IS.S0 |2.11 221,09 119.87 I 48 25 916.7 27.35 348.95

1916,74 10.60 12.11 2E1.09 II9,67 I 43 25 618.7 27.35 348.95

6111.13 II.93 269,30 218.20 122.24 ? II IS SIll.l 24.07 566.50

OIFFER[RTI4L CGRRECTION8 RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.9859 TRA-I.6533 PC3 *.0291 BAU .1173 IGT 2392.8 SGR ?14.T SG3 460.1 ST 62.3 SR 23.9 88 S?.O

ROt -.4203 RRA 0.342T RC3 .3096 FAU .06280 RRT .9327 RR? -.1904 RTF -._530 CRT .9671Cnl ,9617 Cll .5664

FOE 1.2655 FRA 3.9459 F¢3-1.6299 28P 4358 8G2 2437.3 925 -.2141Rl3 ".9122 LIA 86.5 RSA 13.8 89A 1.0

605 1.0745 ERA 1.6994 BE3 .3111FSP ?16 $GI 2467.S 302 393.8 TRA 14.32 ELI 66.4 EL2 5.6 ALF 20.31

LAUNCH DATE MAR 25 1971 FLIGHT TIR[ 165.00 ARRIVAL OAT[ IEP Y 1971

HELIOCENTRIC CONIC DISTANCE 434.299 EARTH TO NAR5

RL 149.19 LAL -.00 LOt. 123.79 VL 33.01! GAL -5.83 AZL 93.$6 HCA 150.79 8HA 195.45 ECC .2457? INC 3.9904 v! 29.966

RF E06.99 LAP -1.T9 LOP 354.54 VP 24.358 GAP 13.$0 AZP IS.30 TAL 329.76 TAP !20.55 RCA !45.18 APO 239.?9 V2 29.499

R¢ 62.8?6 r,_ -23.30 GP 9.90 ZAL 137.00 ZAP 152.29 ETS !S0.24 ZAE SIS.34 [TE 103.57 ZAC 111.02 [TC 275.99 LVl -24.52

PLANETO¢ENTRIC CONIC

C3 2?.646 VHL 3.259 OLA -34.$2 RAL 335.29 RAD 6645.! VEL 72.149 PTR ?.12 VHP 6.521DPA -10.31 RAP 308.96 ECC 1.4560

LNCH AZNTH LNCH TINE L-I TINE !NJ LAT INJ LONG ]NJ RT A3C INJ AZRTN INJ TIN[ PO C8T TIN INJ 2 LAT INJ 2 LONG

50.00 20 18 14 24T6_31 "6.21 65.41 202.96 137.27 20 sg 31 1476.3 12.15 49.6!

60.00 21 36 40 2208.90 1._ 48.91 210.51 130.27 22 35 29 1208.9 17.44 30.4!

69.32 I 13 30 1644.64 IT.1P 14.48 221.58 120.42 I 40 $5 644.6 28.!? 5SI.St

69.52 I 13 30 • 1644,64 |?,17 14,46 221,58 12D,42 I 40 56 644.6 28,17 351.3! "

69.52 + 13 50 1644.64 !?.17 14.48 221.38 120.42 I 40 35 644.6 28.17 351.31

69.52 1 13 30 1644.64 17.17 14.48 221.$8 120.42 I 40 55 644.6 28.1P 351.31

69.52 1 13 30 1644.64 17.17 14.48 221.58 120.42 I 40 55 644.6 28.17 _1.3!

DIFFERENTIAL CCRRECTION6 RID-COURSE EXECUTION ACCURACY ORBIT OET[RN!NATION ACCURACY

TOE -,9864 TRA-1.6084 TC3 -,0129 DAU ,1235 SGT 2362.S $GR ?65,2 SG3 466.9 8T 62,5 39 24.1SS $8.6

RDE -.420? RRA -.5796 RC3 ,3339 FAU .06535 RRT .9531RRF -.9117 RTF -.g063 CRT .g?sg CRS .9544 CST .9641

?DE 1.3295 FRA 3.?833 FC5-2.0453 BAP 4290 5GB 2502.7 R23 -.225? 913 -.9170 LSA 88.D NSA 13.g 85A .g

8DE 1.0715 liRA 1.6526 6C3 .3341FSP ?58 $61 24?2.9 SG2 384.? THA 15,71 ELI 66.8 EL2 4.9 ALF 20.76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EViL 4, 1971)

LAUNCH OATS NAIl 2i I17|

k2L|O¢ENTR 1C CONIC

RL 141.16 LAL %00

RP 2Ol, 67 LAP ol.TT

RC 63°686 GL -24.SS

PLAN[TOCENTR I ¢ CONIC

C3 27, l?O VHL 5.2|5

LNCH A2NTN LNCH TIME

SO.GO 20 2? |8

IO.OO 22 12 46

IT.64 1 6 |4

67.S4 1 6 14

IT.64 1 § 14

1?.64 1 6 14

6T.64 1 S 14

_.|GNT TIN| 1i$.00 ARRIVAL DATE lip I 19Yt

LCM. 18|,?0 VL

LOP 335.61 VP 24,314 GAP 13.22 AZP 85.19 TAL 329.83 TAP 121.09 RCA t45,25 APO 237.?0

GP 10.58 ZAL 136.55 ZAP 150,94 ITS |60,01 ZAE 1iS.t3 ETE 102,68 ZAC 11|.69 ETC 2?6.05

DIITANC[ 438.064 EARTH TO MAR&

3|,9S8 GAL -3,T3 AZL 93.79 flCA 132,0i GMA 29|.48 ECC .24141 INC $,?iIS VI IS.ill

V2 26.45S

LVI -2i. II

OLA -3S,47 RAt. 538.89 RAO 6645.9 VEL 18.130 PTH T.10 VHP 6,350 OPA -6.$5 RAP 106. ?! EC¢ 1.44?2

L-I TIN[ INJ LAT IMJ LONG ZNJ RT A$¢ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2447,46 -4.?T 64,20 203.89 157.36 2| 8 6 1447.5 15.57 48,$4

2166.49 3.55 46.80 211.85 130.I? 22 40 54 1166.5 19.16 28.14

1569.38 17.75 16.79 222.17 121.22 1 34 4 666.4 25.01 355.64

IS69.38 17.?$ 16.79 222.17 121.22 I 34 4 669.4 29,01 3S3.54

1569.38 IT.?S 16.Tg 222.1? 121.22 1 34 4 669.4 26.01 355.64

1569.36 17.75 16.79 222.1T 121.22 I 54 4 669.4 29.01 513.64

16t9.58 17.75 16.79 222,17 121.22 I 54 4 669.4 29.01 3S3.84

DIFFERENTIAL CORRECTION6

TOE -.9960 TRA-I.5??5 TC3 -.0169 BAU .1303

ROE -.4250 RRA -.4212 RC3 .3581 FAU .06T66

FOE 1,4060 FRA 5.9305 FC5-2.1560 88P 442?

60E 1.0857 BRA 1.6328 6C3 .3587 FSP 610

LAUNCH DATE MAR 26 1971

NID-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2595,7 6GR 825.1 6G3 515.4 ST 63,5 IR 24.9 66 60.9

RRT .6679 RRF -.9299 RTF -.6056 CRY ,9841 CR8 .6005 CST .6624

6GB 2533.7 R23 -.2455 R13 -.9187 LSA 90.5 HSA 14.0 6SA .I

6G1 2503.2 862 392.3 THA 17.07 ELl 68.1 EL2 4.1 ALF 21.16

FLIGHT TIM( 170,00 ARRIVAL DATE lip 11 tS?t

HELIOCENTRIC CCNIC

RL 149.18 LAL -.00

RP 206.66 LAP -1.76

RC 64.956 GL -25.69

PLANETOCENTRIC CONIC

CS 26.776 VHL l*l?l

LNCH AZNTH LNCH TIME

50.00 80 37 80

60.00 22 29 1?

65.95 0 59 34

65.95 O 59 54

65.95 D 56 54

65.95 O 59 54

65.95 O 59 34

DISTANC_ 441.874 EARTH TO NAR6

LOL 185.1_) VL $2.905 GAL "5.64 AZL 93.63 MCA 153.33 8MA 190.54 [CC .23729 INC 3.92T8 Vl 29.868

LOP 537.06 VP 24.243 GAP t2.85 AZP 86.49 TAL 329,90 TAP 123.23 RCA 145.32 APO 25S.75 V2 26.466

GP 11.33 ZAL 136.05 ZAP 149.54 ITS 159.73 2AE 164.54 ST[ 102.13 ZAC 112.43 [TC 276.0? LVI -25.60

DLA -36.47 RAL 339.54 RAD 6645.7 VEL 12.113 PTH 7.09 VHP 6.186 DPA -6.90 RAP 308,59 ECC 1.4407

L-| TIN| INJ LAT ZNJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM ZNJ 2 LATZNJ 2 LONG

2417.26 -3.26 62.93 205.01 157.49 21 17 3T 1417.5 15.04 46.96

2118.91 5.63 44.59 213.49 129.97 23 4 56 1118.9 21.05 25,54

1695.52 18.55 19.08 222,89 122.09 1 27 48 693.5 29,88 155.95

1663.32 16,53 19,08 222.09 122.06 1 27 48 693.3 29,86 355,95

1693.32 18.33 16.08 222.89 122.09 1 2T 48 693.5 29.68 355.95

1665.32 18.33 19.08 222.89 122.09 1 2T 48 663.3 29.68 SIS,95

1693.32 18.55 19.08 222.89 122.09 I 27 48 695.3 29,66 555.95

DIFF[RENTIAL COqRECTICNI

TOE -.9622 TRA'1.5225 TC3 .0026 BAU .1306

ROE -,4300 RRA -.464! RC3 .3872 FAU .OYOS2

FDE 1,4786 FRA 4,0680FC3"2,2802 SiP 4295

608 1.0614 6RA 1.5916 6C3 .5872 FiP $52

LAUNCH DATE MAR 25 1671

HELIOCENTRIC CONIC

RL 149.18 LAL -.00

RP 206.70 LAP -I.75

RC 66.082 Gb -26,80

FLANETC_ENTRIC CONIC

C3 26.476 VML 5.145

LNCN AZHTH LNCH TIN|

50.00 20 48 20

60.00 22 49 I

64.24 D 55 27

64.84 D 55 27

04.24 O 55 27

64.24 0 53 27

64.24 O 55 27

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2366.7 8GR 892.0 $63 543.9 8T 65.3 68 25.? 66 62.7

RRT .8828 RRF -,6447 RTF -.9093 CRT .9903 CR6 .0149 CST .9610

$GB 2526.2 823 %2524 R13 -.9244 LSA 91.? MIA 14.1 668 ,8

801 2467.9 602 596.9 THA 18.90 ELI 65.2 [L_ 3,3 ALF 21.94

FLIGHT T|HE 172.00 ARRIVAL DATE lip 15 1671

DISTANCE 846.712 EARTH TO MAR8

LOL 183.?0 VL 32.856 GAL -S.55 AZL 64.05 HCA 164.60 6HA 186.$6 [CC .25342 |NC 4.0800 Vl 26,664

L04 D 338.15 VP 84.1?S GAP 12.49 AZP 06,31TAL 529.96 TAP 124.36 RCA 146.59 APO 233.93 V2 26.494

GP 12.16 ZAL SiS.B1 ZAP 148.D7 [T8 169.43 ZAE 113.8S ETE 101.88 ZkC 113.26 [TC 2?S.lO LVI -26.17

DLA -$7.t2 RAL 340,25 RAD SI4S.6 VEL 12,101PTM 7,08 VHP S.031DPA -S,10 RAP 306,37 ECC 1.4357

L-! TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CiT TIN INJ 2 LAT |NJ 2 LONG

2385.52 -1.66 S1,60 206,34 137.55 21 28 14 1385.5 16.59 45,54

2063.75 8.04 41.62 2|5,56 t25,65 23 23 50 1053.6 23.16 22.44

1711.14 IS.gO 21.55 223.75 123.04 I 22 4 ?16.8 50,?? 358.28

ITll.14 IS.gO 21,38 225.75 I23.04 ! 22 4 716.8 30,77 558.28

1715,04 IS.gO 21.30 223,?_ 123.04 1 22 4 714,8 50,?? 355.28

1716,84 18.90 21.58 223.75 125.04 ! 22 4 ?16.0 30._? 368,18

1716.84 IS.gO 21.38 223.75 1_3.04 t 22 4 716,6 50,?? 358,11

DIFFERENTIAL CCRRECTIONi

T02-1*0158 TRA-I.403O TC3 -.01811AU .14l?

ROE -q4411 RRA -.5146 tiCS .4140 FAU .07278

FOE 1.S745 FRA 4.EELS FC3-2,5800 SiP 4511

ROE 1.1076 IRA 1.5791 |C3 .4144 FSP 918

LAUNCH DATE MAR t5 1971

HELIOCENTRIC CONIC

H1D-COUR$[ EXECUTION ACCURACY OR61T OET[RMINAT|ON ACCURACY

iGT 2386,0 IGR 171.6 i;3 $74.4 iT $4,? IR 26.9 IS 6S,I

RRT .8905 RRF ",5572 RTF -,_Jil CRT .5954 CRi ._257 (11 ,9996

$GB tSY2,i R23 ".27|8 RIS -,1253 LSA 94,5 NIA 14.4 8iA .i

861 2556.0 SG| 414.? THA 20,54 ELI 70.0 EL2 E.4 ALF EE,4i

FLIGHT TIME 174,00 ARRIVAL OAT[ SiP IS I671

OIITANC[ 441,SO0 EARTH TO MARl

RL 149,18 LAL ".00

RP 606.T2 LAP -I.?4

RC 67.265 GL "20.11

PLAN[TOCENTRI¢ CONIC

C3 2G.870 VHL 5.125

LHCH AZMTH LNCH TIN|

50.00 21 1 1

60.00 23 14 3?

62.46 O 4T 52

62.46 O 4? 52

62.46 0 4T 52

62.46 0 47 t6

62.45 O 4T 52

DIFFERENTIAL COqRECTI(_I8

TDE-I.O_S? TRA-1.4454 TC3 -.01Y! BAU .1566

ROE -.4555 RRA -.56?2 RC3 .4455 FAU ,OTIS8

FOE 1.6709 IRA 4.3634 FC3-2,4887 SiP 4544

BO[ 1.1223 6RA 1.$527 IC3 .4459 FIP 665

LOL 113.T0 VL 31,110 GAL "S.47 AZL

LOP 3iS.it VP t4.10t GAP 12.18 AZP

GP 13,07 ZAL 154.St 2AP 145,$4 ST8 tS9,08 ZA[ 163,05 2TE 101.92 ZAC 114,17 ETC S76.14

DLA -38.64 RAL 341,03 RAO 6145.$ V2L 12,093 PTH ?,07 VHP S,184 OPA -7.23 RAP 505,09 ECC 1.4323

L-I TIME INJ LAT INJ LONG 1NJ RT A3C INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2311.6? .04 60,15 20?.63 |37.58 21 40 13 1351.? 18,21 43,65

1094,18 11,01 55,53 218.27 120,02 23 4T 12 064,9 25.?4 16.41

1740,05 19,47 $3,60 224.?6 124.06 I 16 $2 740,1 51.66 .65

1740.06 16,47 23,66 224.?6 124.06 ! 16 $2 740.! 51,60 ,65

IT40.08 15,47 23.sg 224.?6 124.06 I 16 52 T40.1 51.60 .65

1740,05 lg,47 23,66 224.?G 124.06 I IS 52 740.1 31.69 .65

1740.08 16,47 23,Sg 224.?6 124.06 ! 16 $2 740,1 51.60 ,65

N|O-CCQR6E EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

SGT 2365,2 8GR t061.6 6G3 604,6 ST _5.2 SR 28,2 iS 6?.3

RRT .8981RRF -,9671RTF **6060 CRT ._64 CR6 .0425 CST ,0576

8G8 2592,S R23 -.2824 813 -,g290 LSA 96,7 MiA 14,6 $SA .T

$GI 2556,3 8G2 431,g THA 22,64 EL1 71.0 EL2 1,4 ALF 23.30

94.2S HCA 1iS+iS IRA 111o14 [CC .t2tTS |NO 4,24S6 V| ll.lll

$6.18 TAL S50.06 TAP 125,8t RCA |45,45 APO 232,E$ V2 26.451

LVl -27.60
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUPKN DAT[ MAR El 11TI

NELIOCENTRI¢ CONIC

RL 14).11 LAL ".DO

RP tOS.Y5 LAP -I.YE

RC SO.SOt GL "tt. SE

PLANETOCENYRIC CONIC

C3 )Soils VHL ).lie

LI_N AZHYN LNCN TINS

SO.D0 11 tS 19

SO.DO 25 34 1O

SO.TO O 42 50

SO.?Q O 41 50

60.70 O 42 SO

60.70 O 42 SO

SO.TO O 42 SO

LOL lOS.TO VL

LQP 34D.69 VP E4.O41 GAP |1.79 AZP iS.it TAL 330.01 TAP 12?.26 RCA 14S.Sl

GP 84.08 ZAL 134,tS ZAP 144,94 [T$ 1|8.?0 ZAE tiM,IS ETE 1DE,tO ZAC ItS,IS

DLA -31.83 RAL 34t.88 RAO 1_4S.S VEL II.DDS PTH 7,07 VHP 5.747 DPA -G.IR

L-| TIME |NJ LAT |NJ LONG |NJ RT AEC ZNJ A_NTH INJ TIME PO tiT T1H

2311.19 1.87 58.6? 209.84 127.55 21 53 54 13|5.2

tess.S2 15,4i 33olt 222,4| |27.69 24 25 40 689,5

1?63.30 EO.OS 26.04 225.g5 125.1? I 12 14 763.3

1763.30 SO.OR 26.04 225.95 12S.t? t 12 14 763.3

1713.30 80,03 25.04 225.95 125.17 I 12 14 763.3

1763.50 20.03 26.04 225.95 12S.l? I I2 14 763;3

1763.30 20.03 2D.04 225.g5 125,17 I 12 14 763,3

PLIIHT TIN_ ITS,DO ARRIVAL DATE 8EP tT lift

DISTANCE 453.473 EARTH TO MARS

3l.Tlt GAL "),SO AZL 94.43 HCA t|?,13 INA tit,OI [CC .E2632 tMC 4.428E VI 21,8t8

APO 230,65 V2 26.417

ETC 2Yt,lO LV| -2A,4!

RAP 307.75 EC¢ 1.4307

|NJ 2 LAT INJ Z LONG

19.95 42.29

29.39 11,85

32.63 3.06

32.63 3.08

32.S3 3.08

32.63 3.00

32.e3 3.08

DIFFERENTIAL CCRRECTION$

TDE-I.0380 TRA-l.3946 TC3 -.DIED DAU

HOE -.4746 RRA ".625S

FD[ 1.7782 PRA 4.5016

BDE 1.I414 iRA 1.5285

LAUk04 DATE NAN 25 2371

HELIOCENTRIC CONIC

RL 149.18 LAL -.DO

MP _06,79 LAP -1.71

RC $9.791 CA. -30.97

PLANETOCENTRZC CONIC

CS 25.164 V_L 5.117

LNCN AZNTH LNCH TIME

50.OO 21 31 52

58.85 O 38 23

58.65 O 38 23

58.65 O 36 23

58.65 O 38 23

58.65 O 39 23

MID-COURSE EXECUTION AccuRAcY

• 1677 3GT _342.9 6GR 1164,| $63 63S.4

RC9 .4791FAU .0782D RRT .9035 RRF ".9749 RTF -.9065

FC3-2.5879 O3P 45?8 86_ 2616,1 R23 -.2884 R13 -.g332

6C3 ;4795 FSP 1018 8GI 85?6.5 862 453.7 THA 25.00

FLIGHT TIHE ITS.DO

DISTANCE 457,39!

LOL 183.70 VL 32,725 reAL -5.32 AZL 94,64 HCA 158.40 iNA

LCP 342.16 VP 23.983 GAP 51.46 AZP 85.61 TAL 330.15 TAP

GP 15.20 ZAL 133.52 ZAP 143.Z5 ET$ 158.21 ZAE 161.11ET£

Ot.A -41.Q9 HAL 342.83 HAD (_45.$ VEL t2.Oli PTH T.OT VHP

L-I TIME INJ LAT INJ LONG tNJ RT A3¢ INJ AZMTM INJ

22T5.14 3.88 Sl.lg 212.15 137.46 22

1796.69 20.58 28.45 227.34 126.3g 1

1786.89 20.58 28.45 227.34 126.39 1

1786.69 20.52 21.45 227.34 126.39 1

1780.89 20.58 28.4S 227.34 126.39 I

1788.69 2Q.58 20.45 227.34 226.39 l

58.85 0 38 23 1780.6) 20.58 28.45 227.34 126.39 1

DI_rERENTIAL CCRRECTION8 MID-COURSE EX[CUTI¢_ ACCURACY

TOE-I.D494 TR4-1.3358 TO3 -.Otet DAU .lSOD SiT _306.5 8GR 1280.1 363 885.2

ROE -.ARID RRA -.8887 RC9 .5183 FAU .OBitS RRT ,i073 RRF *.9811RTF ",gos)

FOE 1.8639 FRA4.6264 FC3-2.6831BSP 4577 DG8 813?.9 R23 ".2811 RID -.9563

ODE 1.1821 iRA 1.S029 8C3 .Slel FiP 1087 8it 8594.2 6G2 478.| THA 2?.TS

LAUNCH DATE NAN. 25 197l FLIGHT TIH[ tiO.OO

HELIOCENTRIC CONIC OIRTANC[ 481,330

HL 143.19 LAL -.00 LOL 183.70 VL 32._T GM. -I,iS AlL 94.88 HCA 159.81 8tAk

RP 204.84 LAP -l.Ii LOP 343.43 VP Z3.1ED GAP 1;.18 AZP 65.44 TAL 530.20 TAP

RC 71.13D 6L -32.54 GP ll.4l ZAL 136.7t 2AP 141.49 [72 157.83 ZAE 159.93 [TE

PLANE7OCENTRIC CONIC

C3 26,330 VHL 5,131DLA -42.44 RAL 345,14 RAD 8845,5 VEL IE,OIg PTH ?.O? VHP

LNCH AZNTN LNCH TINE L-! TIN[ INJ LAT INJ LOhG INJ RT ASC |NJ AZMTH INJ TIME

SO.DO tl 51 30 2230.10 8.14 IS,OR ; 2t4.98 137,27 22 28 40

56.93 O 34 34 1820.46 2t,OI 30.94 228,97 IE7,TZ 1 4 44

56.t3 O 34 34 1810,46 21.09 30.94 220.97 tE7,Te l 4 44

56.t3 0 34 54 1110.46 21,09 30,94 228.97 |27.72 l 4 44

51.95 0 34 34 1810,41 2|.OR 30,94 220.9T 127,72 I 4 44

54.95 O 34 34 1810.46 21.09 30,94 228.97 IE?,?_ 1 4 44

54.23 O 34 54 I8|O.AI 21.09 30.94 228.97 127.TE I 4 44

DIFFERENTIAL COIRECTIONI RID'COURSE EXECUTION ACCURACY

TDE-I.DPI8 T64"1.8110 TC3 '.027S IAU *liSt lit 8678.| $GR 1413.t 565 694,8

ROE ".S33| iRA ".T|9i RC3 .|53| FAU *06519 RRT .lOll RRF **lOS1 RTF "._34

FiE 2.0312 FRA 4,741i P¢$-2,?SII lip 4ill 860 8681,1R25 ".2880 RI3 -,9428

ODE I.IIYI IRA 1.4Ol4 ItS ,SS4t FIP tiE) IGI 8|31,? 8G2 |t2,S THA 30,69

LAUNCH DATE MAR IS tITt FLIGHT TIN[ til,OO

HELIOCENTRIC CONIC DISTANCE 4IS,Eli

RL 141.|i LAL "*OO LOL II3,TO VL 3t.il| GAL "S,li AZL |5,|| HCA tIO,ll |NA

RP 206.80 LAP "1.8T LOP 344,81 YP 25,88D GAP |O,IO AZP 85.t6 TAL 330.25 TAP

R¢ 72.511 K -34,2_ GP 17.88 ZAL 131,11 lAP 13g,68 ET8 157.54 ZAE 158.5? ETE

PLANETOCENTMIC CONIC

C9 24.629 VNL S.IGO DLA "43.82 HAL 345.17 HAD 8645.7 V_L 12.107 PTH ?.OR VHP

LNCN AZNTH LNCH TIME L't TIME |NJ LAT INJ LON_ |NJ RT ASC INJ AZNTH INJ TIME

50.OO 22 IS 36 217?.22 6.78 82,64 218.56 131.95 22 51 54

54.94 O 31 25 1834.93 22.5? 35.53 2SO.ll 129.18 t 2 0

54.94 O 31 25 1834.93 21.57 33.55 230.88 129.18 1 2 0

S4.64 O 31 25 1834.93 2t.57 33.53 230.82 129.18 1 2 O

• 54.94 O 31 25 1834,)9 21.ST 33,53 230.88 129.18 1 2 0

i4.94 O 31 25 1834,93 el.ST 33.53 230,88 129.18 1 2 0

54.04 O 31 23 1834.93 21.57 33.53 230.88 129.18 1 2 O

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUT|ON ACCURACY

TDE-l.Dg44 TRA-1.2171 TC3 -.034S BAU .2117 SiT 2254.4 3DR )SIS.3 663 722.4

RDE -.5772 RRA -.83?5 Re3 ,S)3T FAU .08124 RRT .iQ?t RRF -.969S RTF -.9008

P_E 2.2848 FRA 4.8435 FC3-2.8038 BIP 4751 3G8 2721.2 R25 -.2815 RI3 -.9488

|DE 1o2374 iRA 1.4?T4 DC3 .5947 FiP ttTt SG! 26T2.4 382 548.6 THA 34,09

_RBIT DETERNINATION ACCURACY

8T 65.6 8R 29.9 88 86.8

CRT .gig? CR$ .9541CIT .DIDO

LSA 99.1N3A 14.9 88A .7

ELI 72.1 EL2 .7 ALF 24.46

A_IVAL DATE 9EP 1) 1)71

EARTH TO MAR8

18?.37 ECC .62308 IRE 4.8556 Vl E0.866

128.SS RCA 145.$7 APO 226.17 V2 26.483

102,67 ZAC 118._1 ETC 276.19 LVl -29.42

5.816 OPA -S.22 RAF 307.34 ECC 1o4909

TINS PO CST TIN INJ 2 LAT XNJ D LONG

g 48 1275.1 21.84 40.31

8 10 726.? 33.59 5.S0

8 10 TBi. T 33.5) S.60

8 lO 786.7 33,S) S,60

8 lO 766,? 33.5) S.lO

8 10 ?Di.? 33oS8 ).DO

8 10 ?86.7 33.$g 3o10

ORBIT D[TERN|NATION ACCURACY

8T 85,9 8R 31,9 98 71.9

CRT ,gill CR9 .964D C6T .2542

LEA 101.4 NiA 15.2 83A .6

ELI 75.2 EL2 1,2 AL_ 25.83

ARRIVAL DATE 8[P 21 19?l

EARTH TO NAR8

182.Tt DEC .22QQ4 |_C 4.6i41 Vt 19,9i6

121,87 RCA 145.62 APO 227,71 V2 2i,477

108.31 ZAC lIT.S8 [TC 276.21 LVl -30,St

|.S02 OPA -4.05 RAP 301.65 ECC 1.4333

PO C2T TIN INJ _ LAT INJ E LONG

1230.1 23.t3 58.01

81D.5 34.ST 6.24

810.S 34.$7 8._4

810.S 34.SY 0.24

SIO.S 34.57 5.24

RIO.S 34.$7 4.24

RIO,S 34.$Y 1.14

OAiIT D[TERNINATION ACCURACY

ST 6R.5 5R 34.4 R| 74.4

CRT .1970 CRI .57_1 CIT .lltl

LSA 104.4 NBA !S.6 IIA ol

ELI 74.5 EL2 2,4 ALF 27.51

ARRIVAL DATE 5CP 15 tlTl

EARTH TO NARR

111,01 ECC oIIFII INC S.1214 Vt I1,111

t3t,l$ RCA t45.tT APO 221. Sl v2 28,470

I04.0S ZAC Ill.O! ETC 27t,E3 LVl -31.74

5,318 DPA -2.?4 RAP 306.29 ECC 1,43A3

P0 CST TIN INJ 2 LAT INJ 2 LONG

127?.2 26,SS 35.32

134.9 35.59 11.04

834.9 35.56 tI,D4

134,g 35.5t . 11,04

834,1 35.58 11.D4

834.1 35.$5 11.04

834.9 35.$5 11.04

CRBIT OETERNINATION ACCURACY

8T 67,D 8R 37.4 88 77.0

CRT ,it3? CR3 .gYg? CAT .1515

LSA 107,5 NDA 15.9 SiA .S

ELl 76.5 EL2 3,7 ALF _.|4
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LAUNCH OATE NAR 8S ttTI

HELI(XENYtlC ¢(:N1¢

eL 149.18 LAL -,00

RP 8DR,98 LAP -1,55

RC 73,950 SL -31,01

PLAN_YOCENTt$Cc_Ic
¢3 2?.tit v_L S.20T
LNCH A2NTH LNCH TIRE

SO.Q0 22 4? 1S

52.8S 0 29 S

58.85 O 2g 5

32,83 D 29 6

52,85 O 29 6

58,86 *0 29 S

58,8S D 29 6

LQI, SIS,TO VL 38,St? SAL

LOP 1AS,IS VP l),814 SAP I0,48 AZP 84°84 TAL 330,30 TAP I32o41 RCA 14$,?R

G4P 19.44 ZAL t30,II 2AP|3?.R5 £T8 tS8,82 TAE tIT.DE ETE t04.88 TAC tlO.8$

DLA "4S,42 RAL 34S,39 RAD St41,8 V[L El,SET PTN 7,$0 VHP 5,300 DPA *t,E7

L-I TINS INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ T1NE PO CST TIN

2101.98 iS.El 49,93 823,29 136,37 23 22 _5 tl$O,O

1860.27 t2,OO 36,24 233,$$ 130.79 I O 6 880.3

1810,27 22.00 38.24 233,11 130.79 1 O 6 860,3

1860,2? 22,00 36,24 233,11 |30.79 1 O 6 880.3

t880,27 82,00 36.24 233.15 135,?9 I 0 6 860,3

1060,E? 22,00 33,24 233.11 130.79 1 0 6 880.3

1880,27 22.00 36.24 233,11 130.78 1 O 8 080.3

PLIGNT T|N[ 154.00 ARRIVAL lATE I[P IS tSYI

DISTANCE 480,|T1 EARTH TO NAIl

-I,IT ATL 95,4| NCA SIT,IS INk 1|5,5I E¢¢ ,21451 INC 9,413V Vt 2V,888

APO 225.31 V2 _I,AI8

[TC _78,28 LVl -33,10

RAP 305,81 [CC 1,4488

INJ ELAT INJ E LONG

2V.29 31,85

38,55 14.08

38,55 14.08

38,5S 14,08

36.55 14.08

38.55 14.02

38,95 14.02

OIFFERENTIAL CCRRECTION8

TDE-:,IEt8 78A-I.1480 TC3 -,04£? DAU ,2310

ROE -.8351RRA -,88298C3 .6338 VAU .08883

PDE 8.3691 FRA 4.9144 PC3-2,8301 BSP 4840

DD[ 1,2891BRA $,4730 SC3 ,6372 PBP 121S

LAUNCH DATE NAN 25 19?1

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2182,? SC-_ 1737,8 $83 747,! IT 87.4 8R 41,1 IS 79,?

RRT .9861 RRP ",8923 RYF -,8973 CRT .9894 CR8 ,9813 CRY .VSO4

SOB 2790,0 823 -,2892 RI3 -,9S51 LSA 111.0 NSA 18,3 IRA ,$

8G1 2727.2 352 S88,5 THA 37,88 ELI 78,0 EL8 5.1 ALF 31.88

PLIGHT TINE tOE,DO ARRIVAL DATE 8EP 87 1971

DISTANCE 473,T68 EARTH TO NAR5

RL 149.18 LAL "*00

IP 807.04 LAP -1,$4

RC ?S.486 _. "30.06

PLANETOCENTIZC CONIC

C3 87.880 VHL 3,871

LNCH A2NTH LNCN TIRE

60,00 23 30 21

SO*S? D 27 4S

50,$7 O 27 45

50,67 O 27 45

60.67 O 27 45

SO,S? D 27 43

50.87 D 27 45

LQL 103.?0VL 38,585 GAL -5.Q6 AZL 95,75 HCA 183.45 8NA 184,83 [CC ,21200 INC 5,7490 _1 89.888

LOP 347,83 VP 23,761 GAP 10,17 AZP 84,49 TAL 330.34 TAP $33,7t RCA 145,78 APO 824,19 V8 88.464

GP 2$*EZ TAL 129,63 ZAP 135.54 ET8 $58,28 TAR 155,25 EYE 10S.74 ZAC 128.41 ETC 278.88 LV[ -34°S£

DLA "47.08 RAL 348,24 RAD 8848,1 VEL 12,156 PTH 7,12 VNP 5,23| DPA ,37 RAP 304,88 ECC 1.4S?S

L-I TIN[ INJ LAT INJ LONG INJ IT ARC INJ ATNTH INJ TIRE PO CST TIN _NJ _ LAT INJ 2 LONG

2000.53 17.44 4S.OO 230,72 135.00 R4 11 41 tOOO.5 33.83 85,17

1888,85 22,35 39,08 235,71 132,58 O 58 18 086,8 3?,58 17.83

1888.89 82.35 30.08 835,72 132.58 O 39 12 888,8 37.52 17.83

1886.85 88,35 39,08 235.72 132.58 O 59 12 ODe,8 37.58 t?.t3

1888.85 22.35 39.08 235.72 132,56 D 59 12 888,8 37.52 1?.83

1886,85 22,35 39.08 235.72 132.56 0 59 $2 088,8 37,52 17.83

1888,85 22,35 39,08 235,72 132,56 O Sg 12 886,0 37,52 1?.83

OIIPFERENTIAL CCRRECTIONS

YOE'1,13$8 TRA-t,O?I? TC3 -;0521 6AU ,2538

RD( ",7188 RRA*I.0$(_RC3 ,6783 PAU .09088

_0E8,5688 FRA 4,8491 PC3-2,8211 88P 495t

SDE 1.3571 BRA 1,4773 DC3 ,6807 P|P 1254

LAUNCH DAY[ MAR 28 18?|

HELIOCENTRIC CONIC

NL 149,18 LAL -.00

RP 807,18 LAP -!.$t

RC 79,944 SL -40,_5

PLAN[YOCENTR|C CONIC

C3 88,818 VHL 6,3$$

LHCH A2NTH LNCN TIME

45.38 0 8? 3?

48.36 0 87 3?

40.38 0 27 3?

48.38 D 27 3?

46,38 0 8? 3?

48.38 0 87 37

4_o38 0 8? 37

MID-COURSE EXECUTION ACCURACY

SOT 8120,9 SGR 8934,0 883 787.5

RRT ,9028 RRP -,8944 RTP -,892T

358 2870,3 R23 ".2515 813 ",9821

801 2800,2 802 |30.4THA 41,08

PLIGHT TIM_ tie,DO

OlITANCE 477.283

LOL 183,?0 VL 38,5SS GAL -$.DI AZL 96.14 HCA $84,?I 8HA 184.48 [CC ,_0988

LOP 348.49 VP 23.?08 GAP 8,86 AZP 84.00 TAL 330.38 TAP 135.08 RCA 149.80

GP 83,23 TAL 1E8.41 TAP 133,3D [T8 155,71ZAE 133.21ETE 108.81ZAC 124,46

DLA °48.83 RAL 350.t7 RAD 8648,5 VEL t2.187 PTH 7.15 VNP 5,183 DPA 2.24

L'! TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIN

I814.99 £2.80 42,08 E31,81 134,5! 0 59 32 815.0

1014,99 22,60 42,08 230,81 134.51 0 59 32 915.0

1814.98 8E.$0 42.08 236.01 134,51 O 59 3_ 915.0

f814,$9 22,80 42.08 231,8| 134.51 O 59 32 9|5.0

1814.99 22.80 42,00 238.81 134.51 O 59 32 915,0

1914,99 82,88 42,00 238.81 134,31 O 59 3_ 915.0

|9t4,99 22,$0 42.08 _38,81 134,51 0 59 32 915.0

ORBIT DETERMINATION ACCt_ACY

8T 87.8 8I 45.? 88 8_.?

CRT .9047 CRI .9897 CRY .V498

LBA 115,1 NSA 16.8 $3A ,4

ELI 81,5 EL2 8,8 ALP 33.84

ARRIVAL DATE 8EP 18 1971

EARTH TO NAIl

INC 8,1374 Vt 19.838

APO 823.18 V8 83.444

ETC 8?8.38 LVI -38,31

RAP 304,0E [CC t,4748

INJ 2 LAT INJ 8 LONG

38,45 20.70

36.45 80.70

38.45 80.?9

3#.45 2D.?O

38.45 80.?0

38.45 20,?0

38.45 89.70

'DIFFERENTIAL CORRECTION8

TD[0S,1659 TRA -.$704 TC3 -.0484 BAU ,2008

ROE "*Otto RRA-t,ttSt It3 ,7268 FAD .09282

POE t.7847 PRA 4,9|41 PC3-2,?888 |$P 4998

ROE 1,4378 8RA 1.4841 8C3 ,7264 PIP 1868

LAUNCH OAT[ NAR 83 1171

HELIOCENTRIC CONIC

8L 148,18 LAL -,OO

RP 80?.81 LAP -1.$0

IC 78,308 9L -48.$5

PLANEYO¢ENTRIC CONIC

C3 30,18? VHL 5,494

LNCH ATNTH LNCH TIRE

45.S? O 29 2

4$,R? O 89 l

45,8? 0 89 2

45,V? 0 89 2

45.9? 0 E9 2

4S,S? D 89 2

43.R? O 89 2

DIFFERENTIAL COqRECTI(:N8

TD[-I,24i? TRA -,8979TC3 -,O?4R 8AU ,3|04

ROE -.9566 RRA-1.83QO IC3 ,7654 FAU .09341

rOE S.0683 FRA 4.8585 FC3-2,8788 SSP 3320

ERE 1.3708 BRA 1.32_J |C3 ,7690 PIP 1290

NIl-COURSE EXECUTION ACCURACY ORlrT DETERMINATION ACCURAC_

AGT 2030,2 $;R 1152.$ SG3 700,2 3T $7.8 68 51,1 69 03 3

RRT ,0908 RRF 0,005V RTP -,_V?8 ¢RT ,9793 CR| ,9930 C|T ,9494

816|858,9 R23 ",tEeS 813 -,011V LSA 119.2 NSA 15.6 88A .4

381 2883,_ 852 889,2 THA 48,85 ELI 84.4 EL2 8.t ALF 38.95

PLIGHT ?IRE 130.00 ARRIVAL DATE OCT I 1971

DISTANCE 481,315 EARTH TO NAR$

L04. $$3oY0 VL 32°52? SAL "4,08 AZL 85,58 HCA 145,878NA 184,02 ECC ,20?45 INC 8,5831 Vl 8V.681

LOP 343,?5 VP 23,838 SAP 8o58 ATP 83,80 TAL 330,45 TAP 138,37 RCA 145,84 APO 222,20 V8 28.435

GP 15.81 ZAL 128,89 TAP $30,89 EY8 155,13 TAR 150,80 ETE 107,47 TAC 128.78 ETC 278,37 LVI "38._8

DLA "30,?2 RAL 352.48 RAO 6647.1 VEL IE,232 PTH ?,tO VNP |,158 OPA 4,33 RAP 303,04 ECC t.4868

L-! TINE 1NJ LAT INJ LONG INJ RT ARC INJ AZRTH 1NJ VINE PO CST T|N |NJ 2 LAT INJ 8 LGNG

I843,23 28.70 45,25 242,48 138,$6 1 I 2? V45.8 38,3D 24,49

1945,23 82.?0 45.25 242,46 136.66 1 I 2? 845.2 39.30 84,48

1945.23 22,?0 43,25 242,46 136,66 1 1 27 g45.2 3g.30 24.48

1845,23 28,?0 45,25 242.46 $36,66 1 1 2? 945.2 38,35 24.49

1845._3 22,70 45,25 242,48 138,86 1 1 27 945,2 39.35 84.48

1945,83 28.?0 45.25 242°46 $36.65 ! I 2? 845,8 9.30 84.48

1945,23 28.?0 45,25 242,46 138.66 1 I 2? 945,2 39.30 24.4g

NIO-COURIE EXECUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY

8ST IG70.R 8DR 2409,3 883 788.g 8T 68.? 6R 58.4 89 88.1

RRT ,88g2 RRF°oDg?D RTP -.8778 CRT .g_s9 CR8 .ggs4 CST .9503

8GB 3112.? R23 -°2044 RI3 -,9?60 LSA 125.8 NSA 17.! 81A .3

881 5029,0 8G2 ?l?.l THA 51.41 ELI 89.8 EL2 g.8 ALF 45.85

228



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19718

LAUHCN DATE HAR |S tl?l

_[LIK[HYIiC CONIC

RL 141,11 LAL -,DO

RP tO?,3t LAP -|.|9

• RC 60.0t8 _. "4S,E?

PLANETOCENTRIC CONIC

C| |2,069 VHL $.163

LNCH AZNTH LNCN TIME

43.44 0 32 30

43.44 0 32 30

43.44 0 32 30

43,44 0 32 30

43.44 0 3R 30

43.44 0 |E 30

43.44 O 32 30

FLIGHT TINt IRE.OO ARRIVAL 04T[ OCT | lips

EARTH TO MARl

16).SO [C¢ .20S45 IHC 7.1364 VI RI.416

t3?,6S RCA 14S.07 APO 2Et,3t VZ _i,42E

100.30 ZAC|29,41 (TC 27S,44 LVI -40,3l

S.JSE DPA 6.?S RAP 301,R3 ECC I.SEY8

TIME PO CST TIH IHJ 2 LAT INJ 2 LONG

S _6 978.1 40.00 26,44

5 28 9Tl. I 40.00 R6.64

5 28 978.1 40.00 26,64

$ _8 978,1 40.00 81.64

5 _8 978.I 40.00 26.64

| 28 970.1 40.00 18.66

3 [8 978.1 40.00 28.44

OIITANCE 41|,35Z

-4,1! AZL 97,14 HCA 187.22 iMALOL 113.?0 VL |l. SOi GAL

LOP 351,0_ VP i3,StO 6AT $._7 AZP 83,04 TAL 330.42 TAP

GP 28,|0 ZAb I_S.S? ZAP |_1,30 ETS 154,S? ZAE |40.24 [TE

OLA o$_.73 RAL 355.30 RAO Ge4T.8 V[b 12.323 PTH ?._6 VHP

L-| TIN[ |NJ LAT ]NJ bORG INS RT ASC INJ AZHTH IN_

1171,09 2[.I0 41.60 246.82 139.01 |

1970.09 E[,QO 48.60 246,02 139.01 1

18Y8,09 E2.60 48,60 246.82 tsg.o| 1

1971,09 E2,60 41,80 246,81 139.01 1

tSTO.OS 22,60 48.80 246.82 |39.01 I

SiTe.OR E2.60 41.10 246,|2 139.01 1

ll?S.Dg [E.60 48.S0 248.6[ 136.01 1

DIFFERENTIAL CCARECTION8

TOE-S.3086 TRA-.?gE9 TC3 ".0680 8AU .3400

RDE-l.1536 RRA-I.SSO? RE3 .8022 FAU .08383

FOE 3.3963 FRA 6.7091 FC3-2.$1SS lkSP 5611

ODE t,7446 BRA |,5682 B¢3 .8070 FSP 1291

NIO-COURS[ EXECUTZON ACCURACY ORBIT OETERNINATION ACCURACY

SOT 1880.5 6GR 2698.2 303 781.S 8T 6|.E 6R 67.5 81 93.0

RRT ,8789 RRF -*9978 RTF -.8666 CRT .9?26 CR$ .9_71 CST ,2524

808 3[18.8 R23 -.1764 R13 -.9823 L8A 133.0 NSA 17.2 66A .3

80! 3200.8 |62 756.1 THA 56.39 ELi 96.0 EL2 11,3 ALF 44.26

b&UNOt DAYE NAN 25 tSTt FLIGHT T1_d_ 104.00 ARRIVAL DATE OCT S tiTS

HELIOCENTRIC CCNIC

RL 149.18 LAL -.00

RP 807.42 LAP -1.55

R¢ 61.730 _ -48.19

PLANETOCENTRIC CONIC

C3 34.178 VHL 5.880

LNCH AZNTH LNCN TIME

40.81 0 38 43

40.81 0 38 43

40.81 O 38 43

40,81 0 38 43

40.1! 0 38 43

40.81 0 38 43

60.81 0 38 43

DISTANCE 489.405

LOL 183.?0 VL3E,4?? GAL "4.88 AZL 9?.79 HCA 188.48 SNA

LOP 352.88 VP 23.368 GAP 8.98 AZP 82,36 TAL 330.44 TAP

GP 31.03 ZAL 123.84 ZAP |23,50 IT8 164,04 ZA[ 143.82 [TE

OLA "54.86 RAL 338,?? RAO 6648.8 VEL 12.433 PTH T.34 VHP |.Eli OPA 9.49

L-! TIN[ ;NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TZHE leo CST TIN

2014.39 [2.21 82,13 212,03 141.56 I 12 1? 1014,4

2014.|9 22.21 5E.13 252.05 141.51 1 12 t? t014.4

8014.30 [8.21 8[.13 252.05 141.56 I 12 I? 10_4.4

2014.39 E2.21 82.13 252.05 141.56 I 12 !? 1014.4

2016.39 [2.21 58.13 252.05 141,31 I 12 17 1014.4

2014.39 22.21 5[.13 252.03 141.56 I 12 IT 1014,4

2014.39 22.21 32.t3 2|2.0| 141.56 1 12 IY 1014.4

EARTH TO MAR8

113,19 [CC .203|6 IHC 7.7850 Vt 22.816

138.91 RCA 145.90 APO 220.48 V8 2e.409

108.12 ZAC 132.42 EfC 278053 LVI "42,?9

RAP 300.SS ECC 1.|TOI

INJ 2 LAT INJ 2 LONG

40,47 33.16

40,4? |3.18

40.47 33.18

40.47 |3.10

40.47 33.18

40.47 33.18

40.4Y 33.18

01FFER[NTIAL CORRECTIONS NIO-CO_RSE EXECUTION ACCURACY

YOE-1,3831 TRA -.684| TC3 -.I006 |AU .3891 8GT 1778.5 s_ 3083.8 SO3 761.2

RDE-t.434& RRA-S.4763 RE3 .6334 FAU ,Ogtge RRT .8646 RRF -.9964 RTP -.8513

FD[ 3.7738 FRA 4.4584 FC3-2.2966 SSP 5973 SO6 3507.9 R23 -.1485 RI3 -.g876

00[ 1.9988 8RA 1.1271 BE) .8386 FSP 1201 16! 3417.6 802 ?gO.S THA 61.37

LAUNCH DATE MAR 2S 1871 FLIGHT TIH( 196.00

HELIOCENTRIC CONIC - DISTANCE 483,468

RL 141.18 LAL -,00 L_. 163,70 VL 82,45S GAL -4,04 AZb g8,8| NCA 1e9.T3 8NA

RP 207.84 LAP -I,|3 LOP 3|$,54 VP 83.814 GAP 8,70 AZP 81,53 TAL 330.41 TAP

RC 63.38| ;4. -|1.4| GP 34.41ZAL 121.41 ZAP 121.41 £TI 153.10 ZAE 141.7? ETE

PLANETOCENTRIC CONIC

C3 38.332 VHL 8.1_t OLA -|T.OR SAL 3,iS tAD SSSO,I VEL 12.|?8 PTN T.44 YHP

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN(

30.11 0 48 47 20||.05 21.44 5|.80 2|8,4| 144,28 I 23 2

3R.IJ 0 48 47 2055,05 [|.44 S|,OO 258.4| 144.28 | 23 2

36.11 0 48 4? 2055.0| 2|,44 53,40 258.4| 144.28 I 23 2

38.I1 0 48 4T 20|5,05 21.44 55.80 258.41 144.28 I 23 2

36.11 0 40 47 2055.05 21,44 85.60 2S8,41 144.20 | 23 2

33.11 0 41 4? 2035v05 21,44 S$.80 538.41 144.28 I _ 2

3#.ll 0 48 47 201|,05 21,44 5|.00 2|0.4| |46,28 I 23 Z

DIFFERENTIAL C¢RRECTIONR MIO-COUR|[ EXECUTION ACCURACY

TOE-|,4IY| TNA -.|54| TC| -,1108 JAU .441| lit 1858,0 |_ 3388.3 SO3 +T2l.O

RBE'I.I4S7 RRA'I,IOI3 RC3 *l|4l FAU ,08811 RRT ,844T RRF ",6980 RTF ",++0|

VOE 4,2016 PRA 4.089? FC302.0138 |87 8408 i ROD 37T3.1 R23 ".IZ21RI3 *.9918

DOG 2.3562 8RA 1.$$S3 8C3 ,0618 _SP 1203 + SOt 3683.5 362 017.4 THA 68.28

LAUNCH OATE NAN t| IITt FLIGHT TIH[ 224;00

HELIOCEHTRI¢ CONIC OlSTANC[ 331,?24

RL t49.11 LAL -,00 L_. 183,T0 VL 32,271 GAL °4.88 AZL 81.01HCA 18?,37 IRA

Re 109,99 LAP -1.13 LOP 10,88 VP 88,141 GAP S._8 AZP 98.82 TAL 328.92 TAP

RC 110,071 _ |3.44 GP -40,09 ZAL l_O,S| ZAP M.34 ET$ 180.18 ZAE |23,42 IT[

PLANET_¢ENTRIC CONIC

C3 39.151 VHL i.|Si OLA 31,00 NAb 313,08 RAO il50,4 VEL 1|.81| PTH ?,4T VHP

LNCH AZNTH LNICH TIME L'I TIME iNJ LAT INJ LON; INJ RT A$C INJ AZNTN INJ

|0.00 12 S1 41 4151.82 °38.23 188.83 _19.28 59.18 14

60.00 11 S1 42 4321.41 -E3,90 100.57 208.84 58.53 33

_1o94 10 31 S| 4481,57 "15,70 t98.00 202,78 53.83 12

i5.94 10 51 |5 4491.57 -13,?0 192.80 E02.?D 53.83 tE

_1.94 10 51 SS 4491.57 -iS.TO $98,80 202.79 53,83 82

• 1.94 10 51 |3 4481,S? "15,?0 196,80 202.78 53.83 12

61.94 10 51 |5 4491.57 "15.?0 1_8.e0 202.78 53.83 12

DIFFERENTIAL CCRRECTiON_ NIO-COOR|E EXECUTION ACCURACY

TOE 1.36A? TRA .43?3 TC3 -,?OSO |AU ,734Q SOT I6t6.9 6OR 348?,8 6G3 620,4

ROE 3,8802 RRA 3,679? RC3-t.2119 FAU .08088 RRT .826T RRF *ggg3 RTF .8336

FOE 4,t?70 FRA 4.7860 P¢3-1,7861 SSP 8614 6_ 5?21,2 R23 .0257 R13 ,80g0

ROE 3.|543 IRA 3.?016 SC3 1.406t PIP 1076 SO! 3658,6 SO2 863,2 THA 75,g6

_RSIT OETERNINATZON ACCURACT

8T 69.5 8R 7g.2 86 97.1

CRT .g?tl CR6 ,g262 CST .9512

L6A 142.3 N6A t?.1 83A .3

ELI 10_.S EL2 12.S ALP 48.R|

ARRIVAL OATE OCT 7 10YI

EARTH TO NAR8

282,88 ECC .20181 INC Is|lOS V! tSoiSi

140,17 RCA 14|,9_ APO 219,7t V2 21,391

10g,93 ZAC 135.83 ETC 276.|6 LVl "4|,4!

|,323 DPA 12,60 RAP _9g.20 EC¢ 1.1308

PO CRT TIM INJ 2 LAT INJ 2 LONG

8055.0 40.52 38.09

1035.0 40,59 36,09

1061,0 40.|| 38.09

1015,0 40o5g 3|,Og

101|.0 40.52 |8.0|

IDS$,0 40,5g 3|.0g

|031.0 40,$| 3|.0|

O_Di? DETERMINATION ACCURACY

8T 69.4 |R 94.T 6| lOt.S

CRY ,9T08 CRI .||1| ClT .918|

LSA 154.3 N|A 26.8 884 .2

ELI 116,6 EL| 13,S ALP 84.02

ARRIVAL DATE NOV 4 1|?t

EARTH TO HAR8

178,83 ECC ,1|000 INC 1,8611 V! 21,|||

I|8.E8 RCA 14S,TI APO 2t4.1| V2 26.111

22|,12 ZAC 34,32 [TC 2?2,23 LVZ 34.40

|,SES OPA -6|.65 RAP 313.4| £CC 1,6448

TIN£ PO C8T TIH INJ 2 LAT INJ 2 LONG

t 8 3t58.8 *46.|| 1|S.?|

3 43 3321.5 -35.4? 166.17

6 46 3491.6 -2g,04 177,0|

6 46 3421.6 -29.04 1T?.OB

G 46 _408,6 -20,04 t??.06

6 46 3491,S -22.04 177.06

S 4_ 3401,6 -29.04 IT?.08

ORBS; OETERMINATION ACCURACY

6T 63.1 8R 163.? 6| 99.9

CRT ,96g4 CR8-1,0000 CST "*gs69

LSA 201.1 H6A t?.1 38A *2

ELI 174,S EL2 16,? ALF 69.42

22?



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHCM OATE MAR 28 tG?t

HELIOCENTRIC C_ll¢

RL 148.18 LAL -.00

RP 210.28 LAP -1.18

RC 1tt.177 6L 4?,It

PLANETO¢ENTR|¢ CONIC

C3 38.054 VHL 5,8i8

LNCH A2MTM LNCM TIH[

50.00 13 40 4?

GO,D0 13 23 31

70,00 12 2T 19

70.gs 11 48 53

70.85 11 48 53

70.85 11 48 53

110.00 l? 28 46

FLIGHT TIIR 2te,O0 ARRIVAL OAT[ NOV 8 1871

OIGTAN¢[ S$S.$77 [ARTM TO MARS

LCN. 188,?0 VL 3t.t7t GAL -4,84 AZL 82,49 NCA 188,|88NA |TO,iT [CC ,18979 |NC ?,5013 V! tO,ill

LOP 12.20 VP 22.009 GAP 5.06 AZP 97,43 TAL 388,78 TAP 18T.36 RCA |4S,74 APO 814.01 V2 2S.DGS

GP -44,?0 2AL 124.Sg ZAP |?.88 ET8 288,43 ZAE 124,90 ETE 821.89 ZAC S7,?4 ETC 2?2.03 LVI 31.40

DLA 33,tS RAL 32S,08 RAO ll47,8 V[L |_.323 PTH ?,28 VNP 5,020 OPA "66,6S RAP 311,10 [CC I,S27S

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

3904,?| -44.00 171,52 21S,84 69.?0 |4 48 Sl 2964.? -47.31 13T.00

4010.77 -84.04 170.57 2t0,56 86,98 14 30 23 3010,8 -40.11 141.2S

4177.TS -20.2? 176.S9 203.t9 8t.9| 13 38 57 3tT7.8 -30,0S 152.33

4295.34 o15.54 182.96 200.41 59.77 t3 0 29 3295.3 -26.60 160,11

4295,34 -15.54 182.96 200.41 59.77 13 0 29 3295,3 -26.80 180.11

4295,34 -15.54 182.96 200.41 59,77 13 0 29 3295.3 -26.60 160.21

3224.5? -20,27 103.51 203.19 81.61 18 20 30 2224.6 -30.05 51.25

DIFFERENTIAL CORRECTIONS

TDE 1.2497 TRA .5718 TC3 -,8871 JAil .6??4

RDE 2.7191 RRA 3.4585 RC3-l.3090 FAU ,09326

FDE 4.5161 iRA 5.9857 FC3-2.5188 BOP 9350

BOE 2.9926 8RA 3.5053 BE3 1.5812 FSP 1364

LAUNCH DATE MAR 25 1871

HELIOCENTRIC CONIC

RL 148.18 LAL -.OO LOL 183.70 VL 32.26T GAL

RP 210,45 LAP -1,05 LOP 13.43 VP 22.872 GAP

RC 114.807 CA. 42.990P -41.60 ZAL 127.89 ZAP

PLANETOCENTMIC CONIC

MID-COURSE [XECUTICN ACCURACY ORBIT OETERMINATIC_I ACCURACY

SOT IT60.8 8GR 5239,1 803 780.6 8T 64,1 IR 151.4 88 109.8

RRT .8583 RRF .9993 RTF .8632 CRT .9651 CR8 -.99g9 CST -.9612

SOB 5527.1 R25 .0363 R13 ,9987 LSA 197.0 NSA 18.3 SSA .2

801 5458.6 $02 867,2 TMA 73.48 ELI 163.? EL2 15.5 ALF 67.55

FLIGHT TIHE 228.00 ARRIVAL DATE NOV 8 1971

OIGTANC[ 560.038 EARTH TC NAR5

-4.86 AZL 83.6| flEA 189.79 8MA 1T9.8t [CC ,18967 INC 6.3942 Vl 29.888

4.84 AZP 96.30 TAt. 328,62 TAP 156.41 RCA 145.70 APO 215.91 V2 26.058

96.68 [T8 184.82 ZAE 126.02 ETE 218,67 ZAC 60.85 ETC 271.80 LVI 28.90

CS 27.576 VHL 5.251 DLA 28.92 RAL 316.84 RAD 6646.0 VEL 12.148 PTH 7.11 VHP 4.688 DPA -63.90 RAP 307.55 ECC !,4538

LNCH AZNTH LNCH TIRE L-I TIN( INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 14 16 19 3813.51 -46.73 158.00 210.40 ?9.80 15 19 53 2813.5 -45.83 122.98

60.00 14 14 43 3817.79 -58.23 155.93 207.95 76.13 15 18 21 2817.8 -3g.52 124.89

70.00 14 11 57 3826.g4 -29.71 153.77 205.05 ?2.33 15 15 24 2826.9 -34.10 125.93

80.00 14 1 15 3859.53 -20.69 152.64 201.48 67.98 15 5 35 2859,5 -27.93 127.57

83.69 13 27 29 3968.19 -14,63 157.87 198.67 64.7T 14 33 37 2968.2 -23.7? 134.43

100.00 II 44 ? 3334.00 -20.69 114.01 201.46 6?,98 17 39 41 2334.0 -27.93 88.94

110.00 19 I1 3 2873.76 -29.71 82.69 205.05 72.33 19 58 ST 1873.8 -34.10 54.85

DIFFERENTIAL COqRECTION8 MID-CQURS[ EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

T0£ 1.1799 TRA .7255 TC3-1.0776 BAU .6446 SOT 1936.4 SGR 4978.8 SO3 927.4 ST 65.6 SR 139.8 S8 116.7

ROE 2.3076 RRA 3.2444 RC3-1.3778 FAU .1047T RRT .8850 RRF .6992 RTF .8886 CRT .9712 CRS -.9,)g8 CST -.9660

FOE 4.7570 FRA 7.020! FC3-3.2893 BSP 9010 806 5342.1 R23 .0480 R13 ,9981 LSA 192.9 MIA 15,4 8SA .3

8DE 2.5904 8RA 3,3247 BC3 1.7462 FGP 1624 80| 5273.8 802 851.2 THA 70.48 ELI 153,8 EL2 14.2 ALF 65.25

LA_CH DATE MAR 28 1971

I'H[LIOCENTRIC CCNIC

RL 149.18 LAL -.O0

RP 210.70 LAP "1.05

RC 118.480 04. 38.S9

PLANETOCENTRIC CONIC

C3 24.815 VHL 4.961

LNCH AZMTH LNCH TIME

GO.DO 14 44 9

80.00 14 51 49

70.00 15 4 41

80.00 15 30 4I

90.00 18 30 5

100.00 18 t5 33

110.00 ZO 4 7

FLIGHT TII( 230,00

OIITANCE 584.205

ARRIVAL DATE NOV 10 19?1

EARTH TO MARS

LOL 183.70 VL 32.265 GAL -4.88 AZL 84.AI HCA

LOP 14.65 VP 22,835 GAP 4.83 AZP 95.42 TAL

GP -58.81 ZAL 130.75 ZAP 85.42 [T3 183.65 ZAE

191.00 8MA 179.73 ECC ,18962 |NC 5.5248 V| 29.598

328,44 TAP 139.45 RCA 145.67 APO 213.83 V2 26.030

126.59 [TE 215.32 ZAC 63.67 ETC 271.57 LVI 26.82

DLA 24.73 RAL 318.38 RAO 6644.8 VEL 12.025 PTH 7.01VMP 4.3910PA -81.40 RAP 304,55 £CC 1.405!

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3891.43 -47.56 148.34 205.2t 88.?4 15 45 41 2691.4 -42.47 112.55

3671.03 -59.95 145.55 204.55 84.15 IS 55 0 2671.0 -37.95 112.89

3633.08 -32.87 159.57 203.34 80.16 16 5 14 6633.1 -33.54 110.85

5551.51 -2?.09 132.05 201.99 76,95 16 29 55 2551.5 -29.85 104.9S

3859.?8 -24.5? 117.28 201.31 75.54 IT 26 5 2359.6 -28.22 90.86

3025.98 -27.09 93.41 201.99 76.95 19 5 59 2026.0 -29.85 66.33

2679.90 -52.87 68.49 203.34 80,18 20 48 47 1679.g -53.54 39.77

DIFF£RENTIAL CORRECTIONS

TOE |.1548 TRA .185! TCS-l.2876 IAU .12|3

ROE 1.6599 RRA 3.044| RC5-I.4153 FAU ,1150?

POE 4.8532 FRA ?,8SSZ FC3-4.0470 83P 8701

60E 2.2853 ERA 3.1T0_ 8C3 1,9002 F3P 1858

LAUNCN DATE MAR 13 187|

MELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2135.9 5GR 4721.8 SO3 1059.4 ST 67.7 3R 129.5 88 121.5

RRT .8086 RflF .568I RTF ._86 CRT .5771CR8 -.9595 CST -.9709

808 8182.4 R25 .0804 RI3 .9973 LIA 189.3 MSA 14.5 SGA ,5

SOl 5115.1 802 832.1TNA 67,08 EL! 145.4 EL2 12.8 ALF 82.68

PLIGHT TIME 132.00 ARRIVAL DATE N_'V 12 1971

OIGTANCE 580.3?5 EARTH TO MARS

RL 149.18 LAL ".DO

RP 210,95 LAP -I.O|

RC 118.637 04. 34.69

PLANETOCENTRIC CONIC

CS 26,590 VHL 4.755

LNCH AZNTH LNCN TIME

50,00 15 8 84

60.00 15 20 85

?0.00 15 43 |

80.00 16 21 tG

60,00 17 28 28

100.00 1g 4 0

110.00 20 42 21

OIFFERENTIAL CORRECTION8

TOE 1.1137

ROE 1.7810

FOE 4*9905

8DE 2.0898

LOt. 103.70 VL 82.260 8AL "4.gl AZL 85.17 MCA

LOP 15.87 VP 22,?98 SAP 4.41AZP 94,?2 TAL

GP -58.28 2AL 133.2| ZAP 93,96 [TI 181.81ZA[

192.22 8MA 179,T0 ECC .18968 INC 4.82?9 Vl 25._88

328,25 TAP 180,47 RCA 145,82 APO 213.79 _2 28.001

I66.73 ETE 212.0T ZAC 66.22 ETC 271.33 LVl 24.58

OLA 61.04 RAL 319.78 RAG 8144.0 V[L II,941PTM 6,94 VNP 4.180 DPA -59.14 RAP 301.94 [CC 1.5718

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZMTN |NJ TIRE PO CST TIM |NJ 2 LAT INJ 2 LONG

3890,?0 -4?.2? 136.83 200,78 98.20 t8 8 45 2890,7 -39.40 104.55

5555,18 -40,_9 133.86 201.38 90,92 18 20 12 2585.2 -3851 103.83

5488.25 -34.01 128,43 201.21 86.65 16 41 10 2488.2 -31.83 99.91

3368.55 -28.22 118.87 200.?3 85'.56 17 17 28 2368.3 -2d.93 91.44

3181,40 -27,31 102.86 200,46 82.35 18 2! 0 2181.4 -27.78 ?5.66

2842,82 -21.62 80.23 200.?3 83.$8 lg 51 31 1842.8 -28.g3 52.81

2835.06 -34.01 5?.55 201,21 86.65 21 24 43 1535,1 -31.83 28.83

NIO-COURGE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TRA 1.0471 TC3-1,4527 6AU .8131 8ST 2353.4 6OR 447?,0 803 1176.8 8T 70.2 8R 120.2 SS 128.2

RRA 2.8640 RC3-1,4183 FAU .12352 RRT .9231 RRF .9990 RTF .9252 CRT .g826 CR8 -.9994 CGT *.9784

FRA 8.7961 FC3-4.?886 BGP 84g0 8GB S05?,8 R23 .0733 R13 .9963 LGA 186.7 NSA 13.6 5SA .4

BRA 5.0494 6C3 2,0302 FGF 20T3 601 4992.3 802 811,5 THA 65,36 ELI 138.7 EL2 !1,3 ALF sg.g4
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JPL TM 33-,1OO EARTH'MARS TRAJECTORIES (VOL 4, 1971 )

LAUHCH UATE MAR IS 1971

HELIOCENTRIC CONIC

RL 149.18 LAL ".OO

RP 211.20 LAP -.99

RC 120.831 GL St,El

PLANETO¢ENTRIC CONIC

C3 2t,17I VlAt. 4,S01

LMC_ AEMT_ LHCH TIHE

80.00 IS El 0

SO.DO IS 44 S?

TO.DO lS 13 14

90.00 1S $8 39

9D.OO 18 9 3D

lOS.DO 19 41 31

• 110.00 21 12 44

LCL SIS,TO VL

LOP |Y,O9 VP IS,TIt GAP

GP -34,01ZAL 135,31 ZAP

FLIGHT Tik_ 134,00 ARRIVAL DATE NOV 14 IDYI

D|RTANC[578,549 EARTH TO HAR8

3t,ESS 8AL "4.94 AZL Rio?4 NCA 193.43 RNA I79.S? [CC ,IOITR INC 4.ISSO V! 19.lSl

4.20 AZP 94.14 TAL 328,0S TAP 161,4Y RCA 14S.58

92.19 ETS liD.SO EAR 126,52 ST[ 208.97 ZAC 68.52

APO 213,7S

ETC 271,10

V2 23,972

LVI 22.78

OLA 17,?? RAL 32|.02 RAD 6143,4 VEL |1.082 PTH 6.89 VHP 4.034 OPA -ST,08 NAP 299,G? ECC t.3494

L-I TIME IH4 LAT IMJ L_G IHJ RT ARC INJ AZHTH IH_ T|H[ PO CST TI_ |HI 2 LAT 1HI 2 LONG

SSOS.3R "46.34 I28,70 197,29 102.25 16 24 2Y EROS.4 -36.43 99.07

3455.95 -39.86 128,63 |98,T5 9R,4g 26 42 33 2455._ -32.97 98.64

3372.49 -34.10 119.40 199,28 91,99 l? 9 30 2372.5 -29,74 91.55

3230.35 -29,84 lOS.IS 199.32 De,DR IT ST 29 2230.4 -27,26 81,54

3001,3t -21,20 91,78 199.27 R?,?2 18 59 38 2OOl,3 -26.30 64,93

2704.82 -29,84 ?0.03 199.32 88,88 20 26 35 1704.S -27.2S 42,90

2419.31 -34,10 48.32 199,26 gI.6g 21 53 3 1419.3 -29.?4 20,47

DIFFERENTIAL CORRECTION8

TDE 1.1040 TRA 1.2104 TC3-1,68S0 8AU .SIOS

RDE 1.8118 RRA 2.sgo8 RC3-1.40?S FAU .13135

FOE 5.0458 FRA 9.50?4 FC3-5,3728 BSP 8213

8DE 1,9218 BRA 2.9SDS SC3 2.1580 FSP 2248

N|D-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 2580.9 6GR 423S,2 SG3 12??.t ST 72,8 SR 111.7 88 |27.4

RRT ,9356 RRF .9917 RTF ,9373 CRT ,9672 CR6 -.9990 C$T -.9794

SGB 4959.6 R23 .0863 RI3 .9950 LSA 184.0 NSA I2.8 SSA .S

601 4896.6 SG2 788.4 THA 59,43 ELI 133.0 ELB 9.7 ALF 57.07

LAUNCH DATE MAR 25 1971 FLIGHT TIN£ 236.00 ARRIVAL OAT[ NOV 1E 197t

HELIOCENTRIC CONIC

RL 149.18 LAL -,OO

RP 2|1.48 LAP -,95

RC 123.058 G(. 28.14

PLAN[TOCENTHIC CONIC

C3 20.I64 VHL 4.490

LNCN AZMTN LNCM TIME

50.00 IS 42 23

60.00 16 5 1I

79.90 1_ 36 16

80.00 17 28 32

90.00 I6 4I 34

IOO.00 20 11 24

110.00 21 37 42

DISTANCE 576.725 EARTH TO MARS

LOt- !13.70 VL 3E.ES? GAL "4.98 ABL 86.22 HCA 194.13 8HA 1?9.15 ECC ,IDg93 INC 3.7?85 VI 29.818

LOP 18.30 VP 2_.?21 GAP 4.00 kip 93.66 TAt. 36?,83 TAP 162,47 RCA 145.53 APO 213.77 V2 25,942

GP -31.98 ZAL 137,14 ZAP 90.?0 ETS 179.32 ZA[ 126.01 ETE 206,06 ZAC 70.61 ETC 2T0.86 LVI 2t,19

DLA 14.89 RAL 322.15 RAD 6642.9 VEL 11.839 PTH 6.81 VHP 3.914 DPA -SS.E2 RAP 29Y.64 [CC 1.3319

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

3435.06 -45.1I 122.27 194.66 10?.07 lS 39 38 Z435.! -33.18 94.47

3374.34 -39.02 118.86 196.71 lOl.0! 17 I 25 2374.4 -30.52 91.32

3278,99 -58,63 111.99 197.73 g8,54 1T 32 53 2277.0 -27.58 84,98

3119.47 -29,?0 100.43 698.I2 93.21 16 20 32 2119.5 -25.37 73.84

2882.7I -28.2I 83,11 198.29 92.06 19 29 SS 188E.7 -24.52 54.70

2593.94 -29.?0 61.80 108,I2 93.2! 20 54 38 1593.9 -25,37 35.21

2323.81 -33.63 40.91 197.73 g6,34 22 16 26 1323.8 -27.58 13.87

DIFFERENTIAL CQRRECTION6

TD£ 1.1074 TRA 1.3781 TC3-1.8070 BAU ,6116

ROE t.4370 RRA 2.5349 R_3-1,372Q FAD .13736

FDE 5.0921 FRAID.1339 FC3"5.8974 BSP 8157

8DE 1.8142 BRA 2.SBSS SC3 2,2689 FSP 24|4

NID'COUR6E EX(CUTI_N ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2818.3 6GR 4010.0 603 13S4.1 ST 75.8 IR 104.5 86 129.2

RRT .945t RRF .9963 RTF ,9461 CRT .9912 CRS -.9986 CST °,9630

SGB 4901.3 R23 ,0965 RI3 .993T LSA 182.E NSA I2.1 8SA .5

SG| 4641.7 302 ?52.5 THA 53.43 ELI 128.9 ELE 6.2 ALF 14.14

LAUNCH DATE MAR 23 1971 FLIGHT TIHE 238.00 ARRIVAL DATE NOV IS 1971

HELIOCENTRIC CONIC

RL I49.18 LAL -.00 LOt. IS3,?O VL 82.266 GAl.

HP 211.73 LAP -,92 LOP 19,3| VP 22,666 GAP

RC 125,302 r,L 23.39 GP -30.07 ZAL 136.71ZAP

PLANETOCENTRIC CONIC

C3 19.447 VHL 4.410

DISTANCE 580.903 EARTH TO MAR8

-$.02 AZL 8S.63 HCA 195,84 SNA 179.63 ECC .19017 IN¢ 3.3Y31 Vl 16.8se

3.7R AZP 93.25 TAL 327,60 TAP I63.44 RCA 145,47 APO 213.79 V2 25,911

88.94 [T6 178.27 ZAE 123.26 ETE 203.38 ZAC 72.50 ETC 270.66 LVI 19,77

LNCM AZHTM LNCH TIME L-I TIH£ INJ LAT

50.00 IS 51 39 33?4.20 -43.78

SO,DO 16 22 3? 330|,0T -37,67

70.00 16 S6 28 3166,6S -$E.86

80.00 IY 53 27 3027.50 -29.18

90.00 _ 18 33 278S.19 -_?,77

100.00 2Q 36 19 ESO|.6T "E9.16

lID.D0 Sl 56 54 EE43,44 -32.66

DIFFERENTIAL CCRRECTIONS

DLA 12.32 RAL 323,18 R_ 6QSt,S VEL 11.606 PTH S.S3 VHP 3,620 DPA -S3.32 RAP 295.61 ECC t,SlOO

|NJ LCMG INJ RT ARC INJ AZHTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

117.03 192.75 llO,9I 16 32 S3 23?4.2 -31.19 90,80

|IS,E? 195.21 104.67 I? 17 42 230S.t -28.24 81.87

105.85 196.57 99.90 IT 52 44 2196,6 -E5.5I ?9.63

93.6S 197.20 96,73 16 43 51 202Y.5 -23.47 6Y,68

76.01 IS7.37 gS.S8 t9 34 38 1765.| -62.70 50.14

S$,0t 1t7,20 96°73 21 IO 1 I502.0 -23,4T 26.04

34.T? 196.57 Rg,9D 22 $6 18 1243.5 -23.51 8.55

MID-COURSE EXECUTION ACCURACY ORBIT OETERHIMATION ACCURACY

IT 78,g SR 97,6 68 129,6

CRT ,9942 CR| *,9951CIT -,9857

LSA llO.O NSk 11.4 8SA .6

ELI 125,3 EL2 6.6 ALF 51.09

TDE 1.1187 TRA 1,5458 TC3-1.9TIS DAU .REOI

RDE 1.31E0 RRA 2,381S R¢3-1.3402 FAU ,143YE

FOE S,0861 FRAIO,6316 FC3-6,3980 |3P 8011

SDE 1.7229 6Rk E,8391 RC3 Z,3850 rip 2S20

LAUNCH OAT[ MAR 26 16?l

HELIOCENTRIC CONIC

_L 141,11 LAL -.DO _ ili,TO VL 32,111 tAL

RP SlE,01 LAP -.R9 LOP 2O.?R VP E|,SS3 GAP

$GT SOS9.1 S¢,R 3TRR,O 343 1433.9

RRT ,6536 RRF .9981RTF ,_a4?

668 4867,4 R23 ,lOgO Rl3 .9922

8G| 4612,8 802 T27.3 THA 51,35

FLIGHT TINS 240,00

DISTANCE S$l,O|l

-I,DG AZL 6S,9R HC& 1R7,04 RHA

3.9R AZP RE.S9 TAL S|?,S6 TAP

RC 187.566 GL R2,63 GP "ER.S? ZAL 140.06 ZAP 87.14 ET3 177,38 ZAE 124.31 ETE

PLANETOCENTRI¢ CONIC

C3 IS.g4D VHL 4,351 DLA lO,O$ HAL 324.14 RAD S_,2,4 VEL IS.TO8 PTN 4.81 VHP

LNCN A2NTH LNCN TIME L'I TIME INJ LAT

30.00 lS 9 13 3321.93 -42.40

_0.00 11 3? 62 3245,99 -3_.64

70,00 I? IT 46 3128.IG -$1.94

80.00 18 I4 48 2946,73 "28.41

90.D0 lg 31 I3 2?03.03 -_7.08

tO0.O0 20 37 38 2424.20 -28.4I

110.00 22 I? 1S 2I?4.98 -31,94

OIFFERENT|AL CCRRECTIO_S

TD[ 1.I343 TRA 1.7154 TC3-2.1271 BAU .1291

RDE 1.2140 RRA 2.243? RC3-1,289I FAU .14807

F1)E 5.0884 FRAII.0648 FC3-S.76Tg BSP ?994

8DE 1.6014 DRA 2.1243 BC3 2,4174 FSP 2660

ARRIVAL DATE NOV EO 1971

EARTH TO NARD

|79,R3 ECC ,16040 INC _,D|4| vl 26,i61

t64,41 RCA 145,41 APO 213,84 V2 R|,860

R00,0E ZAC ?4.23 [TC 270.4S LVl I8.50

3,T47 DPA "51,67

INJ LON; INJ RT ARC |NJ AZNTN INJ TIME PO CST TIN

112,7t IRI.40 113,99 IT 4 35 2321.9

108.63 194.14 10T._4 17 31 5T 2245,7

100,72 195.76 102.80 18 g 3? 2128.2

18,00 191.$7 gg.6! lg 3 56 I94g,7

70.10 196,80 98,4? 20 16 16 _703.0

49.17 196,57 gg.6| 21 38 2 I424.2

2g.64 105.71 102.80 22 53 30 1175,0

NAP 294.14 [CC 1.31|?

INJ 2 LAY INJ 2 LONG

-28.gY S?.Sl

-29.18 83.22

-23.58 75.25

-21.66 62.6t

-20.93 44.77

"21.66 23.98

"23.58 4.17

ORBIT DETERMINATION ACCURACY

ST 82,3 SR g1.? 38 130,1

CRT .9g86 CR3 -.9974 CST -.9882

LSA IT8.8 N3A 10.9 33A ,?

ELI 123.I EL2 5.1ALF 48.12

NID-COUR3E EXECUTION ACCURACY

SGT 3304.4 $GR 357g.5 8G3 14g2.6

RRT .9591RRF .99T? RTF .960?

SG8 4871.5 R23 ,1178 R13 .ggD6

SG! 4821,8 SG2 6g4.D THA 47.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 2S 1971

HELIO¢EHT2|¢ CONIC

RL 148.19 LAL -.00

RP 112,29 LAP -,9S

RC tR9,BSO GL H,?Z

PLANETOCENT�IC CONIC

C3 19,592 VHL 4.312

LNCH AZHTH LNCH TIME

9O.OD 16 EO 25

SO.D0 16 51 82

70.00 17 39 56

9O.O0 16 SS 11

g0.00 19 SO 54

100.00 21 16 13

110.00 22 S3 t2

LC_ tes.fO VL St,IIS GAL

LOP 81,92 VP EI,QI? GAP

GP -26,91ZAb 141,|4 ZAP

PLIGHT TIME t4t.OO A2RIVAL OATE NOV 22 1978

DISTANCE S|9,257 EARTH TO NAR6

-I.tOAZL 87,|8 HCA |99,25 SNA |79,93 ECC ,i9085 INC 2,72|9 VI 29.666

3039 AZP 92,59 TAL 3_7,|S TAP ISS,SS RCA 148,35 APO E13.9| VE 29,i41

85.3! ET9 |79,49 ZAE tE3,EI ETE 199.99 ZAC 73.8! ETC 2TO.Z5 LVI 17,_9

DLA S,OE RAL 329,09 RAO 9M8,E

L'I TINE INJ LAY INJ LONG

3276,?9 -41.OR 109,21

5194.46 -35.TI 104.?5

3099,23 -30.9? 96.40

2803.10 -2T,55 93.ZS

2832.85 -26.20 65,1E

2357,58 -_7,55 44.S0

2119.05 -30.97 25.32

VEL 11.773 PTH S,8O VHP 3.590 DPA -50.54 RAP 292,62 ECC 1.3060

INJ RT ASC INJ AZHTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

190,48 115,47 l? 15 2 22?6.8 -26,98 8b,34

193.43 110,00 17 44 36 2194,5 -24.29 80.18

195.23 105,18 18 25 5 2069.2 021,80 71.60

196.10 101.90 lg 21 24 1883.1 °19.97 56.39

196.47 100.03 20 34 4? 1632,9 -19.27 40,29

196.18 101.98 21 55 3| 1357.6 -19.97 19.76

195.23 105.18 23 8 38 1116.0 -21,80 .82

DIFFERENTIAL COqRECTIONG

TOE 1.1568 TRA 1,8860 TC$-2,2746 BAU ,6410

ROE 1.1399 RRA 2.1226 R¢3"1.2154 FAU ,14956

FOE 5.1182 FR411.4602 FC3-6.g645 RIP 0099

ROE 1.8241 BRA 2.8396 6C3 2.5?90 FIP 2755

LAUNCH DATE MAR 25 1971

HELIOCENTRIC CONIC

RL 149.18 LAL ".OO

RP 212.57 LAP -.82

RC 132.153 GL 16.74

PLAN£TOCENTRIC C(_llC

C3 18.366 VHL 4.286

LNCH AZHTH LNCH TIME

50.00 16 30 29

60.00 17 3 26

?0.00 17 48 15

80.00 18 49 46

gO.D0 20 8 14

100.00 21 32 38

110.00 22 4? 42

HID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCU2ACY

6GT 35SI,9 8GR 3392,3 803 1542,7 ST 95.0 8R 67.0 68 131.0

RRT .9622 RRF .99T2 RTF .9643 CRY .9984 CR8 -,9966 CIT 0,9905

8GB 49|1.6 R23 .1263 R13 .9894 LSA 178o8 MSA t0.3 6SA .6

$01 4063.0 602 674.4 THA 43.63 ELI 122.1 EL2 3.5 ALF 45.40

FLIGHT TII,_[ 244.00 ARRIVAL DATE NOV 24 1971

LCL 183.70 VL 32.286 GAL -5.15

LOP 23.12 VP 22.561 GAP 3.19

GP -25.3? ZAL 142.27 ZAP 83.47

DISTANCE 593,433 EARTH TO NAR6

AZL 67.54 HCA 199.44 6HA 179.64 [CC .19128 INE 2.4559 Vl 29.868

AZP 92.32 TAL 326.84 TAP 166,29 RCA 145.28 APO 214.00 V2 25.815

ETS 175.75 ZAE 121.99 ETE 196.67 ZAC 77.26 ETC 270.06 LVI 16.32

DLA 6.21RAL 325.86 RAO 6642.1

L-I TIN[ INJ LAT INJ LONG

5237.63 "39.56 106.20

3149.99 -34.63 101.48

5010.13 -30.00 92.74

2825,47 -25.67 79,17

2572.23 -25.44 60.89

2299.94 -26.67 40.54

2064.95 -30.00 21.66

DIFFERENTIAL CCRRECTION8

TOE 1.1859 TRA 2.0589 TC3-2.409J BAU .6539

ROE 1.0800 RRA 2.0114 RC3-1,1353 FAU ,14955

FOE 5.1523 FR411.?982 FC5-7.0498 BSP 8275

ROE 1,9040 6RA 2.8?84 SC3 2.6632 FSP 28?9

LAUNCH 1 DATE MAR 25 1871

HELIOCENTRIC CONIC

RL 149.18 LAL -.00 LOL 193.70 VL 32.258 GAL

tip 212.86 LAP -.78 LOP 24.32 VP 22.545 GAP

VEL 11.764 PTH 6.79 VHP 3.648 DPA -49.23 RAP 291.23 ECC 1.3023

INJ RT ASC INJ AZNTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

189.89 118.49 17 24 27 2237.6 -25.22 63.26

193.00 112.06 17 55 56 2150.0 -22.61 ?7.62

194.95 107.15 18 30 33 2018.1 -20.20 68.51

196.00 103.94 19 36 52 1025.5 -18.42 54.81

196.32 102.79 20 51 ? 1572.2 -17.74 56.50

196.00 103.94 22 10 56 1299.9 -18.42 16.16

194.95 107.15 23 22 ? 1065.0 -20.20 357.43

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

SGT 3800.6 6GR 3217.0 9G3 1583.1 6T 89.8 6R 82.8 66 132,0

RRT ,9642 RRF .996? RTF .9669 CRT .9994 CR6 -.9957 CST -.9925

8G0 4979.4 R23 .1336 R13 .9879 LSA 179.4 HSA 9.9 864 .9

60! 4935.8 602 656,9 THA 40.07 EL1 122.0 EL2 2.1ALF 42.77

FLIGHT TIRE 246.00 ARRIVAL DATE NOV 26 1971

DISTANCE 597.612 EARTH TO HAR6

-5.20 AZL 87.70 HCA 200.64 6NA 1?9.60 [EC .1g176 INC 2.2202 Vl R9.858

2.99 AZP 92.08 TAL 326.57 TAP 167.21RCA 145.21APO 214.11 v2 29.782

RC 134.475 GL 16.95 _P -24.05 ZAL 143.17 ZAP 81.63

PLAN(TOCENTRIC CONIC

C3 18.232 VML 4.270 DLA 4.59 RAL 326.64 RAD 6642.0

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 16 39 30 3205.52 -38,73 103.79

90.00 17 14 17 3t11.20 -33,60 R8.70

70.00 18 I 5 2973.55 -29.06 89.61

60.00 19 4 25 2/75.22 -25.80 75.70

90.00 20 23 41 2519.42 -24.59 5?.25

100.00 21 47 17 2249.89 -25.RO 37.06

tI0.O0 23 0 32 2020.37 -29.06 18.53

ET3 175.08 ZA[ 120.88 ETE 194.84 ZAC ?8.59 ETC 269.88 LVl 15.39

VEL 11.758 PTH 6.79 VHP 3.616 DPA -48.01 RAP 289.95 ECC 1.3001

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

189,56 120,15 17 32 59 2203,5 -23.66 81.53

192.78 115.70 18 6 9 2111.2 -21.10 ?5.45

194.85 108.78 18 50 39 1973.6 -10.74 65.07

193.98 t05.57 19 50 40 1775.2 -17.00 51.75

196.34 104.42 21 5 41 1519.4 -16.34 33.26

195.98 105.57 22 24 47 1249.7 -17.00 13.12

194.85 108.78 23 34 12 1020.4 -18.74 354.79

DIFFERENTIAL CORRECTIONS

T0[ !.2139 TRA 2.2260 TC3-2.5410 BAU .6744

ROE 1.0115 RRA 1,8889 RC3-1.0948 FAU .15368

FOE 5.07t5 FRAII,98SO FC3-?.2975 BSP 8293

|02 1.5801 BRA 2.8194 DES 2.7669 FRP 2870

LAUNCH OAT2 MAR 15 187t

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4042.4 $GR 3030.2 $G5 1803,9 8T 93.1 3R 77.9 85 130.4

RRT .9982 RRF ,9999 RTF ._,11 CRT .9998 ERR -,9944 CIT -.993$

508 S052.1 R23 .134! R13 .9872 L$A 177.9 HSA g.B 85& 1.0

$GI 5014.9 802 611.5 THA 36.60 ELI 121.3 EL2 1.1 ALF 32.91

FLIGHT TIME _49.00 ARRIVAL OATE NOV 28 1971

DISTANCE 601.?87 EARTH TO HAqS

RL 149.18 LAL ".00

RP 813.16 LAP -.TS

RC 136.814 GL _5.32

PLAN2TOCENTRIC CONIC

C3 18.177 VHL 4,213

"LNCH AZMTH LNCH TIN2

50.00 16 47 53

90.00 17 R4 9

TO.DO 10 t2 41

80.00 19 17 37

gO.O0 20 37 35

tOO.DO 22 0 29

RiO.DO 23 12 8

DIFFERENT IAL ECRR[CTION8

TOE 1.2474 TRA 2.5956 TC3-2.6617 BAU .6930

HDE .9624 RRA 1.7839 RC3-1.0310 FAU .15426

FOE 5.0459 FRA12.1356 FC3-7.3471 BSP 8462

ROE 1.5755 BRA 2.988? DE3 2.8544 FSP 2gll

-5.29 AZL 8?.99 HCA 201,83 8NA 1?9.68 ECC ,19231 INC 2.0098 VI 29.868

2.?9 AZP 91,$? TAL 326,Eg TAP !58,12 R¢A 145.13 APO 214.25 V2 25,?49

LVl 14.$3

L04. 183.?D VL 32.259 GAL

LOP 29.$2 VP 22,508 GAP

GP -22,64 EAL 143.99 ZAP 79.81 ET8 174.50 ZAE 119,29 [TE 193.20 ZAC 79.82 ETC 269.71

DLA 3,13 RAL 327,38 RAD 6542,0 VEL 11. ?59 PTH 6,70 VHP 5,585 DPA -46.89 RAP 288, ?? ECC 1.2991

L-[ TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG

31?3,75 -3?.69 I01.?0 189.42 121.52 17 40 4? 2173.7 -22.29 80,04

3077,R8 -32.65 96.33 1g2.74 115.08 18 15 26 2077.3 -1g,76 73.56

2934.52 *28.18 96.92 194.90 110.15 19 1 36 1934.5 -17.45 63.G0

2731.20 -24.96 ?2.?0 I96.10 106.93 20 3 8 1731.2 -15.72 49.12

2473.16 -23.7? 54.11 Ig6.49 lOS.?9 21 16 48 1473.2 -15.07 30.46

2209.67 -24.g6 34,06 196.10 106,g3 22 3? 14 1205.7 -15.72 10.48

1981.33 -28,18 15.84 194.90 !10.15 23 45 g 981.3 -17.43 352.52

NID-COURSE EXECUTION ACCURACY OROIT DETERNINATION ACCURACY

SGT 4284.5 6DR 2068.0 SG3 1621.0 6T 96.8 IR 74.0 66 130.0

RRT ,969? RRF *gg51 RTF .9734 CRT .9gg? CR$ -.g931 CST -.9947

$G0 5154,2 R23 .1353 RIG .9864 L6A _77.9 N$A 9.6 $$A 1.1

6GI 5120,8 SG2 585.5 THA 33.46 ELI 121.9 EL2 1.4 ALF 37.40

23O



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NARES I8?t

HELIOCENTRIC CONIC

RL 149.t8 LAL "ROD

RP 2|3.46 LAP ",?t

R¢ 139.1T1GL 13.8S

PLANETOCENTRIC CONIC

C3 18.184

LNCH AZNTH

SO,D0

60.00

?O.OO

80.00

90,00

IOQ.OO

liD.D0

FLIGHT TI_[ |SO,OO ARR|VAL DATE NOV 30 tIT!

DISTANCE SOS.R6| EARTH TO NAR8

LOt. 183.70 Vii. It,tiE GAL oR.It AZL 68,18 HCA EOI,OE IRA 179,76 ECC ,19291 INC 1.8208 Y$ 21.888

L04 _ ES.?$ YP Rt,4Y] GAP t,lO AZP 61.68 TAL 32S.99 TAP 169.01 RCA 145.06

GP -El,TO ZAL 144.TQ ZAP 78.00 ETS 173.98 ZAE 117.88 [TE 191,76 ZAC 80.95

VHL 4.284 OLA |.82 RAL 328.00 RAD $648.0 VEL II.TS6 PTH 6.70 VHP 3.582 OPA-4S,Od

LNCH TONE L-I TtHE INJ LAT INJ LONG XNJ RT A$C ZNJ AZHTH INJ T[HE PO COT TIN

18 SS 30 314T.?I -36.?$ 99.98 189.44 122.66 17 47 ST 2147.?

|? 33 8 304?.54 -31.?? 94.30 196.84 116.63 18 23 56 204?.5

18 23 15 2900.21 -E?.35 84.59 105.08 _11.30 19 It 38 1900.2

19 29 35 26S2,47 -24,t? ?0.09 196.34 106.00 20 14 E? 3692.5

20 SO 10 2432.44 -82.96 51.39 296.75 Io6.g4• 21 30 42 1432.4

22 12 2T 2166.94 -24.17 31.46 tg6.34 108.08 22 48 34 lI66.g

23 22 41 1947.03 -27.35 |3.5! |95.08 111.30 23 56 8 947.0

APO E14.40 VE 25.714

ETC 282.55 IV| 13.75

RAP E8?.?O ECC 1.2905

INJ 2 LAT ZNJ 2 LONG

-EI.OT TO.TO

-tO,S7 ?l.g8

-IS.E6 61.63

-14.56 48.02

-13.92 28.02

-14.56 8.19

-16.26 _50.55

DIFFERENTIAL CORRECTION8

TOE 1.2827 TRA 2.$844 TCI-2.??SEBAU ,?146

8DE .9107 RRA 1.6835 RE3 ".9?15 FAU .1546?

FOE 5.D048 FRAI2.2460 FC3-?.3637 BOP 8643

ODE 1.5T78 6RA 3.06?6 6C3 2.9404 FIP 2926

LAUNCH DATE NAR 25 1071

HELIOCENTRIC C(_qlC

RL 149.18 LAL ".DO

RP 213.77 LAP ".68

RC 141.54S GL |2.50

PLANETOCENTRZC CONIC

C3 18.245 VHL 4.271

LNCH AZNTH LNCH TIME

50.OO 17 2 30

80.00 17 41 24

TO.DO 18 32 $3

8O.OO 18 40 30

90.00 El I 38

100.00 28 23 22

llO,OO 13 38 20

DIFFERENTIAL C01RECTION8

TOE 1.3824 TRA 2.7348 TC3-2.677| |AU .7360

ROE .8868 RRA 1,5911 RC3 -.DO9_ FAU .15386

FDE 4,9717 FRAIE.3243 FCI-Y,IDOT OlP 8802

or_ 1.5890 6RA 3.1840 2C3 3,0174 FOP 2946

LAUNCH DATE HAR ES tgTl

HELIOCENTRIC CQNIC

RL 349.18 LAL -.DO

RP 214,08 LAP -.O4

RC 143,038 GL 1|,28

PLANETOCENTR|C CON|C

C3 18.351 YHL 4.284

LNCH AZNTH LNCH T|NE

5O.OO 17 8 58

8O.OO l? 49 0

TO.O0 18 41 45

SO.DO 10 50 3I

IO.OO 61 IE 9

tOO.D0 12 33 Et

llO,OO 63 41 II

MID-COURSE EXECUTION ACCURACY ONB|T DETERMINATION ACCURACY

8GT 4S22.9 SGR 2?07.8 $83 1689.4 IT lOO.6 ON 7O.S 88 IEO.I

RRT .9709 RRF .9940 RTF .9755 CRY .9991CR8 -.OgtS COT -.09S8

SGB $271.5 R23 .1343 RI3 .9859 LIA 177.9 NSA 9.8 88A 1.1

6Gt 5241.7 SG2 559.8 THA 30.55 ELI 122,0 EL2 2.4 ALF 35.01

FLIGHT TIRE 252.00 ARRIVAL DATE DEC 2 19?!

DISTANCE 610.138 EARTH TO NAR8

LOL I03.70 VL 32.284 GAL -5.37 AZL 88.35 HCA 204.21 8HA t79.77 [CC .1g356 INC 1.649? VI 29.868

LOP 27.90 VP 22.43? GAP 2.40 AZP 91.50 TAL 325.69 TAP 169,29 RCA 144.97 APO 214.36 V2 25.680

GP -20.66 ZAL 145.36 ZAP 76.23 |TO |73.52 ZA[ 116.36 ET[ lgo.40 ZAC 82.0! [TC 269.40 LV! 13.03

DLA .63 RAL 328.?S RAD 6842.0 VEL tl.759 PTH 6.79 YHP 3.S?S OPA -44.86 RAP 288.78 ECC 1.3003

L-Z TZHE ZNJ LAY ;NJ LON6 ZNJ RT ASC INJ AZHTH INJ TZH[ PO COT T|H INJ 2 LAT INJ 2 LONG

3124.92 -35.90 98.41 log.so 123.61 17 54 34 2124.9 -19.99 77.67

3021.42 -30.9T 92.55 193.05 117.19 18 31 46 2021.4 -iT.SO TO.SO

2869.99 -26.59 82.58 195.35 112.27 tO 20 43 1870.0 "15.21 59.98

2630.29 "23.43 67,82 196.67 t00,06 20 24 48 1658.3 -13.52 44,82

2396,4? -2E.ES 49,01 t97.09 lOT,gI 21 41 35 1396,5 -12,88 2S,90

8132.76 -23.43 29.I9 196.67 lOg. D6 28 58 $5 1132.8 -13.52 6.10

|916,01 -26.59 |1.49 195,35 112.27 24 4 17 916.8 -16.21 340.84

HID-COURSE EXECUT|ON ACCURACY _qSlT OETERHINATZON ACCURACY

$GT 4?56.8 3DR 2561,5 $83 163|,8 OT 104.4 6R 07,3 88 I_0.4

RRT ,9713 RRF ,9028 RTr ,OTTO CRT ,990! CRO -,9097 C8T -.9084

888 5404.4 RE3 *1328 RI3 ,9654 bOA 176,4 HOA O.T SEA I.E

8GI 537?,4 882 339.! THA 27.01 ELI 124,2 EL2 3.5 ALF 32.78

FLIGHT TIN| 254.00 ARRIVAL DATE DEC 4 lOFt

DIITANCE 614.301 _ARTH TO NARD

LOL I83,70 VL 32,267 GAL "5,44 AZL 88,|1 HCA E05,30 IRA lYe,el ECC ,1042? |N¢ 1,494t Vt 29.088

LOP DO.00 VP 82,401 GAP 2,21 AZP RI,35 TAL 325.37 TAP lTO.?l lEA 144.88 APO 211,75 V2 El.i45

-I9,89ZAL 14S,96 ZAP 74,49 ET$ 173,11 ZA[ 114,00 [TE 189,2t ZAC 82,98 ETC 2E.,R? LYE II,36

DLA -,44 RAL 329.40 RAD 6648,1 VEL 11,763 PTH 6,70 VHP 3,570 DPA -43,g5 RAP 281,88 ECC !,3020

L-I TINE INJ LAT INJ LONG 1NJ RT ARC INJ AZNTH |NJ TIHE PO ElY TIN |NJ 2 LAT INJ 2 LONG

3104.07 -33.14 97.11 189.83 124.42 10 O 43 2105.0 -19.0_ ?8.72

2098,40 030,65 61.03 193.35 It8.OI 16 30 59 1098.5 -tO.SO , 69.36

6043.33 "25.$0 60.02 lg5.?I 113.10 19 Eg 9 1843.3 -14._T 58.43

2020,09 028.T4 69,04 I07.07 100,88 20 34 |9 1S88.1 "12,58 43.07

2314.63 -El.ST 46.0| 19?.5I 108.74 El 51 33 I364,6 -11.94 24.06

EIOE,5E -22.74 27.21 tg?.O? 1o9.88 23 8 ES ltOE,S -IR.S8 4.43

1800.16 -ES,RO 0.74 IOS.?t 113.10 24 12 42 890.2 -14,2? 347.34

OIFVERENTI AL C0tRECTIONI

TOE 1.3833 YRA E,O03l YCI-t.OYIt IAU .YSI?

ROE .ODDS RRA 1.5031 RE) ",lOll FAU .13||3

POE 4.JROO FRAIE.IS90 FCI-?.2|OO DiP 9128

|OR 1,60TI ERA 3.869| |C3 3.ODOR FOP 1049

LAUNCH DATE HAR t3 tOY|

HELIOCENTRIC CONIC

RL 149,I8 LAL ".OO

RP 214.39 hAP ".DO

RC 140.344 OL 10.I3

PLANETOCENTRI¢ CONIC

C3 |0.490 VHL 4.301

LNCH AZNTH LNCH T|NE

SO.DO IT 14 58

6Q.O0 IT 56 3

TO.DO 18 49 50

OO.OO 19 30 43

90.00 21 21 49

IOO,OO 22 42 35

llO.OQ 23 49 22

HIO'COURS[ EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

SG? 4989,6 8GR 24|E,| 383 1627,8 IT 108.3 8R 64.4 18 tO?.4

RRT .0?|3 RRF .ROI3 RTF ,_83 CRT .9668 CR8 ".287R CIr -,9070

35| |646,6 RE3 .|287 RI3 .03|1 LOA tT8.g NOA g.A 88A 1.2

8G| |$22.| 3Gt $tO,R THA t|,49 EL1 125,9 ELR 4.8 ALF 3C,71

FLIGHT TIRE 2S6.0D ARRIVAL DATE OEC 0 I071

DIITANC2 O|R.46T EARTH TO NARD

LOL |83.7D VL 31,E71 6AL -S,|D AZ_ 88.65 HCA ED6,ST 8NA |?0.8? [CC .$6303 |NC |.3521 ¥| EI.R08

LOP 30.2R VP EE,IR3 GAP t.O| AZP 6|.E| TAL 328.08 TAP |T|,6E RCA 144,Yg APO 214o08 YR 28,609

6P -IR.?O ZAL |40,51ZAP 72,?$ ITS I?2.?S ZA£ 113.41ETE 18R,15 ZA¢ 83,00 ETC 269,14 LVI 11,73

DLA -1,4| RAL 330,02 RAD 0642,2 VEL ||,T69 PTH 6,80 VHP 3,$8! OPA -43,09

L-| TINE IHJ LAT INJ LONG ]NJ RT A$C INJ AZHTH INJ TINE PO CIT T]H

308?,33 -34.46 2s,g9 |gO,14 123.10 18 6 2R EDI?,S

EgTR.28 -29,50 89,?2 |g1,?E |lO,?l 18 45 41 19T8,3

281g.80 "26,25 ?9,29 |g6,13 |13,80 19 36 56 1810.8

2001,88 -22.11 64,10 197.53 |lO,Sg 20 43 5 1601.3

2336.40 "20,04 48.09 lg?,g8 106.48 82 0 46 1336,4

2078.T$ "EE.II 25.47 lOT.S3 |!0.59 23 l? 11 1D?5.T

1868,62 -25.25 8.21 196.13 113.80 24 20 29 866.6

01FFER(NTIAL CCRRECT|ONO

TDE 1.4068 TRA 3.0?28 TCI-3,0G02 BAU ,?8|8

ROE .823? RRA 1.4207 RE3 -.7948 FAU .15120

FOE 4.885? FRA12.1661 FCI-?.OT?2 08P 03g8

BDE 1.6302 BRA 3.3833 BC3 3.1617 FIP 2638

RAP 285.02 ECC 1.3044

INJ E LAT INJ 2 LONG

"18,E! TS,gO

-15.73 68.33

-13.43 57.12

-11.74 41.$2

-11.10 22.38

-11.r4 2.86

-13.43 346.D4

.ORBIT DETERHINAr|ON ACCURACY

8T 112.1 3R 61,8 86 128.4

CRT .g646 CRS -.g883 COT -.go?5

LIA 17g.6 NIA 10,D $SA 1.3

_L1 127.9 EL2 S.6 ALF 28,79

HID-COURSE EXECUTION ACCURACY

$GT 58|6.2 3DR 2292.6 SG3 1617.6

RRT ,970? RRF .9896 RTF .g794

8GB 56g7.8 R23 .1243 R13 .6849

081 $675.3 $82 306,1THA 23.30

231



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH D4TI MAR IS tSTt

M[LIG¢[NTIIC ¢C_1C

RL |49.18 LAL ".GO

MP 114.T! LAP ",ST

RC lii,T?O _ 9.11

PLANETO¢ENTR|C CON|C

C3 1a.67? VML 4,_!2

LNCN AZNTM LNCH Tll_

SO.DO IT 10 SA

SO,DO 16 ! 34

70,00 18 5T 30

SO.OO lO 8 14

90.D0 21 30 44

tOO,DO 22 61 6

lID,D0 O D 91

fLliMT TIN[ ISI.DO ARRIVAL DATE 0[C R ISTI

OIl?ARC[ Ill,SSO _ARTH TO MARe

LOJ. 183.?0 VL Sl.I?I GAL "S.S? AZL 88,78 NCA IO?,?S IHA |?i,lS ECC ,|9584 INC l,llt4 vs 19,168

LOP 31,44 VP ll,$tS GAP |,66 AlP 9|,DS TAL Sl4,TE TAP IT_,4Q RCA t44.Si

GP -IT.D4 ZAL |4T,Ol lAP T|,II ETt ITI.44 ZAE I11,9| [TE 117,19 ZAC 84,74

DLA -_,_9 RAL SS0,62 NAO 8642,2 Y[L $1. ?TT PTH I,SO VHP _,592 SPA "42,29

L-| TIME |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ [DO CST TIN

3OTlol9 -$3,86 95.03 190.53 125.67 IS 11 47 1072,3

2960.S? -19,01 98.59 |94,14 119,30 18 Sl SS 1960,S

2799,D4 -24,67 77,96 X96.60 1t4,40 19 44 9 1799,0

2977.56 -!1.54 91,58 198.04 111.12 ID S! 12 tS??.S

2311.36 *tO.3T 43.48 198.51 t10.05 21 S 16 13tl,4

lOSt,D3 "11,54 Is,g5 198.04 111.19 IS 25 18 1052,0

1846,86 "24.07 6.8? 196,60 |I4,4D 0 31 38 845.9

APO 215,17 Vl IS,ITS

[TC lee,el LVl 11.14

RAP 294.29 ECC 1,)074

INJ l LAT INJ I LONG

-17,48 78,19

-14,99 6T.4!

"ll.6e IS,9?

-1D.99 4O,t?

-10,S5 10.93

010,99 :.S3

"I2,69 344.89

OIWERENTIAL COqRECTION8

TOE 1.4S14 TRA 3.2406 TC3-3.1402 DAU .80S8

ROE .7996 RRA 1,3425 RC3 ",7417 FAU ,14966

FOE 4.8359 FRA!2,3204 FC3-6,9221 BOP 9669

ODE 1,65?! BRA 3.50?7 DC3 3.2273 FSP 2917

LAUNCH DATE MAR 25 1971

HELIOCENTRIC CONIC

RL 149,18 LAL -.00

RP 215.04 LAP -.56

RC 151.211 CA. 8.17

PLANETOCENTRIC CONIC

C3 18.869 VHL 4.346

LNCH AZNTH LNCM TIME

SO.DO 17 25 48

SO.DO 18 8 39

70,00 19 4 3l

80.OO 20 16 6

90.00 21 39 0

IOO,O0 22 59 0

liD.DO 0 ? 54

MID'COURSE EXECUTION ACCURACY

8ST 54S7,0 SGR 2169,8 SOS 1601.8

RRT ,9697 RRF .$876 RTF ,9803

8GB 5853.9 R23 .1192 R13 .9847

SO1 5866.0 SG2 494.1THA 11.32

FLIGHT TIN( 260.00

DISTANCE 626,790

LOL 183.70 VL 32.279 GAL "5.64 AlL 86.90 HCA 208,9I SMA

LOP 32.61W s 22,_94 GAP 1.63 AlP 90.96 TAL 324.38 TAP

GP -17.15 ZAL 147.49 lAP 69.50 ITS 172,16 ZAE 110.41ETE

DLA -3.08 RAL 361.19 RAD 9G42.S VEL 11.766 PTH 6.81VHP 3,606 SPA "41.54

L-I TIME IMJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN

3069.03 -$3.33 94.21 190.96 126.16 18 16 47 2059,0

2945,05 _28.49 97.60 194.62 119.61 18 37 44 1945.1

2760.74 -24.15 76.79 197.12 114.92 19 $0 53 1780,7

2656.56 -21.01 6|.24 |98,59 |11,7! 2O 58 44 1556,6

2299.15 -19.84 42.06 199.07 110.57 21 17 tO 1289,1

2031.06 -21.01 12.61 198.59 111.?1 23 32 51 1031.0

1627,56 -24.15 S.70 197.12 114.92 0 69 22 927.6

_BIT DETERMINATION ACCURACY

ST 115.9 SR 59.4 IS IIS.S

CRT .9922 CRS -,9Bl? CST -.9980

LeA 180,4 NSA 10.3 SSA 1.S

EL! 130.1 EL2 G.S ALF 17.02

ARRIVAL DATE DIC 10 1971

EARTH TO MARS

180.00 ECC .19669 IN(: 1.lOIS Vl 29.868

173.30 RCA |44,59 APe 215,40 V2 2g,S3G

186.34 ZAC 85.53 ETC 268.92 LVI 10.S9

RAP 283.63 [¢C 1,$109

INJ 2 LAT ZMJ 2 LONG

-16.84 74,S8

-14,64 66.62

-12,D3 S4,97

-IO.3| 38.9?

-9,G? 19.65

-1_.3! .34

-12.03 646.89

DJFFERENTIAL CCRRECTION6

TOE !.4989 TRA 3.4096 TC3-S.2129 BAU .8290

ROE .??gl RRA 1.1893 RC3 -.6906 FAU .14694

FOE 4.7884 PRA12.2643 FCS-G.T347 DiP 9989

BOG 1.6894 BRA 3,6302 BC3 3,2859 FSP 2896

LAUNCH DATE MAR 25 197|

HELIOCENTR|C CONIC

RL 149.10 LAL -.DO LO(. |IS.TO VL 32.285 GAl.

RP 215*37 LAP ".50 LOP 33,70 VP 12.156 GAP

RC 153.1i9 GL 7,29 GP -16.41 ZAL 147.94 lAP

PLANETOCENTRIC CONIC

C3 19.130 VNL 4,374

MID-COURSE EXECUTION ACCURACY OABIT DETERMINATION ACCURACY

SOT 5656.8 SGR 2065,2 SOS 1304.4 ST 119.? SR 57,t SS 124.1

RRT ,9602 RRF .9851 RTF .9810 CRT ,9694 CRS -.9?99 CST -.9983

SOD 60|5.9 RlS ,1137 RID ,9946 LSA 161.4 MSA 10.6 SSA 1.3

SO1 eggs,! SO2 485,1 THA 19.51 ELI 131,S 2L2 ?,S ALF 25,36

FLIGHT TIME 161.00

DISTANCE 660.946

-5.71 AlL 89.01HCA 110,09 SNA

1.44 AZP 90.86 TAL 324.U3 TAP

67.92 ETS 171.91 ZAE 108.93 ITE

LNCM AZNTN LMCN TIN[ L'I TIME INJ LAT

SO.DO J? )O 42 $047°54 -32,87

GO.OO 16 14 20 195t.49 "IS,OS

70,00 19 IS 5 27S4.$4 "13.69

OO_OO 20 IS IS 2SS7.99 "10.54

90.00 l| 44 41 12Ge.4S "19.$?

tOO.OO 23 6 20 1012.46 -10.$4

It0.00 0 14 2? 1811,46 "23.$9

DIFFERENTIAL CORRECTION8

TD[ 1,64GI 7RA 3.57V8 YCS-3.2?S8 |AU ,854S

ROI .?Sit 224 I.leiY RC3 -.S4_1 PAD .1445Y

_0l 4o7366 FRAIl,ISIS PC_-Io$SS$ lip {0256

ROl 1,726V IRA 3,TTle SC3 3.3481 FSP leSS

LAUNCH DATE NAR IS ISYt

ARRIVAL DATE DEC 11 1971

EARTH TO MARS

100.07 ECC .19T60 INC .9897 Vl 19.8G8

174,11 RCA 144.49 APO IlS.GS Vl 25.499

285.57 ZAC 66.27 [TC 268,83 LVl 1O,O?

OLA -3,ll RAL 3SI.TS RAD $641.4 VEL 11.796 PTH 6.82 VNP 3.$25 SPA -4D.83 RAP 283,05 ECC 1.6148

1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

96.$1 " 191,44 126.$? 18 21 $0 !047.5 -16.28 ?4,De

86.75 195.I4 lID.Z3 lg ]II 1931,5 -13,?? 65.93

75,77 197,66 115.36 19 ST 9 1764.6 -11.44 S4,09

$0.06 I99.17 Ill,IS 21 $ 46 ISSe. O -9.72 $T.92

40.81 199,66 ill.02 22 14 St 1269.5 "9.06 18,5E

11.46 199,17 Ill. IS 23 39 32 1012.5 -9.72 339.28

4.e9 |97.68 115.36 0 44 38 811.5 °|1.44 343o91

NIO-COUR3[ [X[CUT|Ok ACCURACY ORBIT DETERMINATION ACCURACY

SOT S864.2 SGR 1947.$ SO3 ISSl,! ST 126.| 82 56.2 |S 122.S

RRT ,eSSO RRF *YOgi RTF ,_Jl$ CRT .9862 CRS -.SYSl C|! -.iSiS

eG| SITe.0 223 ,10$t RI3 ,e$45 LIA t82.4 NeA |0.9 e3A I.$

lit SteOv4 eG_ 470.1TflA IT.90 EL! 135,0 EL! 8.$ ALF 23.44

PLIGNT TIN[ leA,00 ARRIVAL DATE SIC 14 1971

MILIOC[NTRIC CONIC DleTANCl SS$.028

NL 149.IS LAL -.00 LC_ ISS.TD YL 62o269 GAL -S,TS AlL $9oll MCA I|I,lS SMA

RP ||S.71 LAP °,46 LOP 34,96 VP ll,lll GAP 1,IS AZP 90,?S TAL 323,S? TAP

EARTH TO NARe

ITS, 15 [CC ,12666 INC ,SSSS Y! 29.S66

174,91 R¢A 144.$8 APO lie.91 V! 26.466

Re |56.146 GL s.4e GP -15,71 ZAL 146.ST lAP _l,S8 ITS 171.?1ZAE 107,47 [TE 164.s? ZA¢ 86.96 [TC 166.74 LVl 9.ST

PLANETOCENTRIC CONIC

C3 19,628 VML 4,404 OLA -4,4? RAL S62,30 RAO $642,S V[L 11,607 PTN S.S_ VMP S.647 SPA -40.16 RAP 182.$4 ECC 1.S|92

LN¢N AZNTN LNCH TIN[ L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO,O0 17 SS 19 3Q$7,64 -32.46 91.9| |91,95 llG.9t IS 25 $S 2037.G -15.80 T$.GO

GO.O0 II 19 39 2919.71 -2?.el SS.0I 195,69 120.$0 19 6 19 191g,T -16,27 GS,33

70.00 19 I? 1_ 2790.$2 -26.27 ?4.ee 199,2s _|5.73 20 3 2 175D.5 -|0,92 63,32

I0.00 10 SO 18 ISIt.90 -lO,ll $9,05 199.?S 112.64 21 12 lO 1521.6 -9.18 36.9g

90.00 21 SS 50 t2Sl.05 -18.94 39.72 t00.19 111,40 22 31 23 1252.! -8.S$ IY.53

I00.00 23 13 10 1991,07 -20,12 20.40 199.78 112.64 26 46 26 996.1 -g.18 358.36

110.00 0 20 SS 1797.34 -IS,IT S.SO 1el,IS 116.TS 0 50 61 ?9?,$ -10,92 342.24

OIrFENENTIAL CORRECTION6 MID-COURSE EX_CUTZON ACCURACY ORSIT DETERNINATION ACCURACY

TOE 1.$974 TRA 3,7451 TC3-3,3395 DAU .S?S6 SOT 6070,S SGR 1646.6 SOS ISS?.3 ST 127.2 IR 55,4 $S 121.S

ROE .?460 RRA 1.1342 RC3 -,$984 FAU .14166 RRT .9634 RRP .9?gs RTF .9920 CRT .9827 CRS -.9?34 C_r -.9g89

FOE 4.683D FR412.0811FC3-6.S176 BSP 10663 SO8 6344.9 223 ,1022 RID .g645 LSA 183.S M_A 11.3 8SA 1.3

BOG 1.?Q30 6RA 3,9131DC3 S.3916 POP 2827 6GI 6327.1 SO2 474.8 THA 16.43 ELI lST.7 EL2 g.1ALF 22.50
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN OAYE MAR El IDTI FLIGHT TIII_ 211.00 ARRIVAL DATE DEC 21 1171

NELIQCENTNIC CGN|C O|8TAHC[ t3R,141 EARTH TO MAll

RL 149,16 LAL -.00 LOL 166._) VL $t.ED4 GAL -5,87 AZL OR,2| HCA 81|.41 8NA 180.|3 [CC .16656 il_C .7690 V! R9,6S6

RP 81s,04 LAP -.42 LOP 3R.11 VP 21,18S GAP |,07 AZP 90,67 TAL 323.30 TAP |75.72 RCA |44,26 APO 216,19 V2 25,424

R¢ 150,931 64. 5.T3 GP -15.07 ZAL 140.76 ZAP 64,09 ET6 IT1.53 ZAE lO6,OE 2TE 164,25 2AC 67,61 ETC 268,LY LVI 9,1o

PLANETO¢EHTRIC CONIC

C3 19,191 VNL 4,43? DLA "5,OT RAL 332,83 RAO t642,? V2L 11,020 PTH S,84 VHP 3,673 DPA "39,54 RAP 202,10 ECC |,5141

LNCH AZMTH LNCN TIME L-| TIME INJ.LAT |NJ LONG ZNJ RT ASC INJ AZNTH INJ TIN[ PO CIT TIM INJ 2 LAI INJ 2 LONG

SO.DO IT 39 36 3On,lT "32*12 62.40 192.49 t2?.EO 16 30 6 2029.2 -15.39 ?3.22

60.00 18 24 36 2909.51 -E?.26 85.39 |96.26 120.91 19 13 8 1909.5 -12.84 64.6|

TO.DO 19 22 54 2730,19 "22,90 74.11 198.eT 116.06 20 8 32 1738.2 -ID,47 52.65

80.00 20 36 41 2907.19 -19,74 58,13 250,42 112.87 21 10 28 150T,2 -8.T1 59,18

90.00 22 O 31 2236.70 -18.55 30.T6 E00,93 111.T3 22 3? 48 1256.? -o.o5 16.65

100.00 25 19 33 1961,66 -15,74 |D,49 200.42 112.87 23 52 34 961.? -8.?1 357.55

110.00 O 26 16 1785.01 -22.90 3.03 199.87 116,56 0 56 1 766.0 -10.4T 341,5T

DIFFERENTIAL CORMECTIONS MID-COURSE EXECUTION ACCURACY _qiIT OETERMINATION ACCURACY

TOE 1.6407 TRA 3.912G T¢3-3,5918 |AU .9048 SGT U?0,3 6DR 1?52.3 663 1509,9 8T 150.9 6R 51.T 88 120.2

ROE .7320 RRA 1.0T21 RC3 -.5SDT FAU .15654 RRT ,9602 RRF .9756 RTF .9623 CRY .9T68 CRS -.9698 CST -.9991

FOE 4.62?9 IrRAlt.9928 FC3-6,0910 DIP 100_ 8GB 8S10,9 R23 ,0965 R13 .9844 LSA 184.T NSA 11.6 8SA 1.5

BDE 1.8042 ERA 4,0518 DC3 3,4372 FSP 2764 SG1 6493.3 S;2 472,9 THA 15.10 EL1 140,4 EL2 9.9 ALF 21.24

LAUNCH DATE NAR 25 19T1 FLIGHT TIM[ 268.00 ARRIVAL DATE DEC 16 1971

HELIOCENTMIC CCNZC DISTANCE 643.390 EARTH TO NARD

RL 149.18 LAL ".OO LOL 183,70 VL 32.299 GAL -5.95 AZL 89.50 HCA 213.59 SMA t60,32 ECC ,70560 |NC .6992 Vl 29.896

RP 216.39 LAP -.39 LCI= 37,2? VP 22.150 GAP .88 AZP 90.58 TAL 522.93 TAP 176.51RCA 144.14 APO 216.49 V2 26.565

RC 161.134 GL 5.03 GP "14,46 ZAL 149.17 ZAP 63.45 [T$ 171.57 ZAE 104,60 [T[ 183.69 ZAC 88.22 ETC 268.61LVI 8.64

PLANETOC_kiTRZC CCNIC

C3 20.008 VHL 4.4T3 OLA "5.52 RAL 353,53 NAO 6642,8 VEL 11.635 PTH 6.85 VHP 3.?01DPA "36.65 RAP 281.T1 DEC 1.3295

LNCH AZNTH LNCH TINE L'Z TIME INJ LAT |NJ LONG INJ RT ARC |NJ AZNTH INJ TIME PO CST TIN |NJ E LAT INJ E LONG

DO.DO l? 43 44 5DE2.0D "31.02 61.97 193,06 127,45 18 34 6 2022.0 -15.04 ?2.86

60,00 18 29 19 2900.77 "26,96 84,85 196.87 12|.17 19 17 40 1900.6 -12,47 94.37

TO.DO 19 28 15 E727.49 "22.58 73.45 199.51 116.35 20 13 43 1727.5 -10.08 52.08

80,00 20 42 39 2494.57 -19.40 5?,34 201.08 115,15 21 24 14 1494,6 "8.30 35,4?

90,00 22 9 45 2223,22 -18,21 37.91 201,60 112,02 22 43 48 1223.2 "T.63 15,$9

IOO.QD 23 25 31 1699o05 "19.40 18.71 201.08 |13.15 23 56 20 969.0 -8,30 356,84

llO,O0 O 51 3? 1774,31 -22.58 2,37 |99.51 |16.33 1 1 12 7T4.3 "10,06 340,99

D|FFERENTIAL C¢IqRECTZ(:N8 NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATZ_, ACCURACY

TOE I.?OO? TRA 4.0796 TC3-3.4403 BAD ,930t 8GY 6464,5 6GR 1664.1 363 1480.4 6T 154.5 DR 50.2 88 110.7

ROE .7213 RRA 1.0133 RC3 -,5180 FAD .13544 RRT .9565 RRF .9713 RTF ,9826 CRT .9745 CRS ".9658 CIT -.5992

FOE 4,5693 FRAI1,8296 FC3-5,8605 BEP 11188 SGB 66T5,3 R25 ,0910 R15 ,9844 L6A 185,9 NSA 12,0 66A 1,3

8D21,8473 BMA 4,20355C3 5,4791FEP 2?35 8G1 8658.5 8G2 472,6 THA 15.90 ELI 143.2 EL2 10.6 ALV 20.09

LAUNCH DATE MAR 25 1971 FL|GMT TIHE 270.00 ARRIVAL DATE DEC 20 19TI

HELIOCENTRIC CUNIC DISTANCE 647,528 EARTH TO MAR3

RL 149,18 LAL *,DO

RP 216.Y3 LAP ".35

NC 163.649 GL 4.56

PLANETOCENTRIC CONIC

C3 20,347 VHL 4,511

LNCH AZNTH LNCH 7|NE

50,00 17 4? 37

90,OO 16 35 44

?O,OD 19 55 17

8D,OO 20 48 14

90.00 22 IE 35

EgO,DO 23 31 6

110.00 O 51 39

LOt. 105,?D VL 32,30| GAL -6.03 AZL 89.39 HCA E|4,T3 8HA 180,41 [CC .20169 INC ,6145 Vl 26,066

L04 e 38.43 VP 22.5|5 GAP ,69 AZP 90.5| TAL 522,55 TAP tY?.Ee RCA 144.02 APO 216,?9 V2 25,34T

GP "13.09 ZAL 149.53 ZAP 6_.05 ET8 171.23 ZAE |03.20 [TE 183.19 ZAC 66.79 ETC 268.56 LVl 8.21

DLA -6,12 RAL 333,86 MAD DO45,0 YEL |1.647 PTN 6,96 VMP 3,731DPA -36.39 RAP 281,39 ECC 1,3349

L-I TIME "INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO ¢8T TIN INJ 2 LAT INJ 2 Lr)NG

5016.02 -31.57 91,62 193.65 I27.65 16 37 53 2016.0 -14,?5 ?2,62

2063.34 "29.69 84.40 197.49 121,59 19 2I 50 1095.3 -12.15 64.00

RT18,27 "R2,30 72,88 200.16 116.56 20 18 35 1718,3 -9,74 51,58

R485,56 -|9,11 56,56 201.75 113,39 2I 29 58 1483,6 -?,64 $4,85

2211.44 "17,51 37.18 202.29 |!2.28 22 45 27 1211.4 -7,26 15,21

1958.07 -19.11 18,03 201,75 115,39 |4 5 44 958.1 -Y,94 356,22

1765.09 -22.30 1.60 200,16 116.56 t 8 4 765,1 -9.74 340.50

OlVVEAEHTIAL CORRECTION|

TOE 1.7553 TRA 4,2476 TC5-3.4820 BAU ,956|

ROE .?120 RRA .65_ RC3 -,4614 FAU .13109

VDE 4.5148 VRA11.6065 VC3-|,6200 |EP 11465

|DE 1.8948 ERA 4,3643 |C3 3,11S1VEP 8686

MID-COURSE EXECUTION ACCURACY ORBIT 9[TERMINATION ACCURACY

|6T i654.6 8DR 1582,3 5G5 144|,? ST 138,1 6R 40,6 3i tiT,)

flRT ,9516 flRV ,$664 RTV ,_|6 CRY ,5655 CN5 ".3617 CSY -,0904

868 8840,| R23 ,0859 R15 .9843 LIA 157,5 N|A 12.4 85A 1.5

86| 8623,? $GZ 474,1TMA |2,81 2LI 149,1 ELI !1,Z ALV 13.04

LAUNCH DATE MAR R5 1671 rLIGHTTIMi[ 272,00 ARRIVAL OAT[ DEC 12 13Yi

HELIOCENTRIC CCNIC

RL 149,18 LAL ",DO

Re tIT.DO LAP ".3t

R¢ 169.1T6 9L 3.?R

PLANETO¢[NTRIC CON|C

C3 2D.TD9 YHL 4,551

LNCH AZMTH LNCN TIME

SO.DO 1? 51 17

SO.DO 18 3? 54

TO.DO 19 36 O

60,OO 20 53 29

90,00 22 16 4

tOO.OO 23 36 21

110,00 O 41 23

OISTANC[ 651,642 EARTH TO MARl

LOt. 123,?0 YL 31.311 6AL -i,It AZL 89,48 MCA 2|S,8! IMA tOO.SO ECC ,20283 INC .5340 vl [s, o6e

LOP 39.88 VP 22.070 GAP ,50 AZP 90,43 TAL 322.16 TAP 178.04 RCA 143,69 APO 21?,11 V2 25,306

r,,p -15,35 2AL 143,92 ZAP 60,99 2TS 171.11ZA[ 101.82 2TE 182,73 ZAC 99.33 ETC 266,52 LVI 7.Y9

DLA -D.58 RAL 354,35 MAD $643,2 VEL 11.862 PTH 6,88 VHP 5.T64 DPA -57,86 RAP 281.15

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTM |NJ TIME @0 CIT TIN INJ 2 LAT

3011,12 -3|.37 91,33 194,26 12T.61 18 41 28 2011,1 -14,51

2867,18 -26,4T 84,02 198,13 |21.57 19 26 1 1887.1 -11.36

2710,40 -22,06 ?E,39 200.85 1t6,76 20 23 t| 1710.4 -9.44

2474,11 -18,85 56,57 202.44 113.59 21 54 43 1474,1 -?.65

2201.22 -IT,65 36,53 202,98 112,46 22 54 45 1201,2 -6,94

1948,58 -16,85 17,44 252.44 113,59 24 8 55 948.6 -7,63

IT57.22 -22,66 1,_1 206,03 116.76 1 10 46 75T.2 -9.44

DIFFERENTIAL ¢¢RRECTION9

TDE 1.8111 TRA 4.4156 T25-3.$184 BAU ,9820

RDE ,?042RRA ,g052 RC3 -,44?5 FAU ,12865

FOE 4.4581 FMA11,5361 FC3-5.3?61 BSP 11764

602 1.9432 DRA 4.50?4 DC3 3.5468 FSP 2636

ECC 1.3408

1NJ 2 LONG

72.40

65.69

51,16

_4,32

14,63

$55.6g

340.0?

(_OIT DETERNINATION ACCURACY

ST 141.T SR 47.6 $S 115.9

CRT .9651 CR$ -.95?4 CST -.9995

L3A 188.T NSA 12.8 38A 1.3

ELI 149.D EL2 11.9 ALF 18.07

MIO-COUR$E EXECUTION ACCURACY

SGT 6839.0 8DR 1506,1 865 141T. T

RRT ,9463 RRF ,9608 RTF ,9829

SGB ?002.9 R25 ,0811 R13 ,9841

561 6986.6 $G2 476.8 THA 11,83

235



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM OATE MAR |S Ii?t

NELIOC[MTRIC CClll C

ltL 14g.tl LAL ".00

RP It?.49 LAP ".18

R¢ |16o?17 GL 3.1t

PLANETOCENTR I¢ CONIC

C3 R1.09_ VHL 4,IS3

LNCM AZNTM LNCH TIME

90.0D IT 64 46

00.00 lg 41 51

70.00 19 42 t$

80.00 10 56 _S

90.00 12 19 12

100.00 23 41 17

!10.00 0 49 SO

FLIGHT T|M[ 174.00' ARRIYAL OAT( DEC 24 1271

DISTANCE ESS.?gl EARTH TO HARE

LOG. 183.?0 Vt. 9E.AIT GAL "$.!I AZL $1.S4 HCA t17.09 8NA lEO.SO ECC .10400 INC .4400 VI lt.lll

LOP 40.79 VP 88.043 GAP .91 AZP 10.37 TAL 9tt.?l TAP 178.79 RCA 143.76 Ago 817.45 VZ tS._g9

iF -ltelS ZAL 150,28 ZAP H.98 IT8 I?l.Ol ZA_ 190.47 ETE |82.9| ZA¢ 00.83 (TC 161.4l LV| 7.31

DLA "6.lg RAL 394.04 RAO 1049.3 V[L IloeY8 PTH t. RI VHP 9.799 OPA "37.30 RAP 260.9_ [CC t.|4?I

L'! TIME INJ LAT |NJ LONG INJ RT A$C INJ AZHTH INJ T|N( PO CgT TIM INJ 2 L#T INJ 2 LONG

300?.tt -31.E0 91.10 194.el It?.g9 |9 44 53 tO0Q,t -14.3t ?t.23

186E.00 -16.25 83.7t 159.79 IEl.?2 19 29 53 I882.0 -It.ST 63.43

t?03.79 -t1.86 7t.99 201.91 116.92 tO 27 91 1?09.6 -g.ZO 50.80

2468.00 -t8.93 56.$? 203,14 113.76 21 39 31 1469.0 -7.36 33,07

t192,43 "17,41 96,01 203.99 112,64 22 50 44 119_,4 -$,66 14.14

1940.47 -10.63 16.g4 209.14 1t3.76 E4 13 3? g40.5 -7.38 9S5.24

1?SO.IS °21.86 .91 201,Sl llS,g2 I t3 O 750,6 -9.10 339.72

OIFF[RENT IAL CCRRECTIONS

TD[ 1.8684 TRA 4.5839 TC3-3.5491 IAU |.OOT8

RD[ .6979 RRA .6553 RC3 -.4150 FAU .12513

FOE 4.4011 IRR611.3?61 FC3"5,1359 BSP 12067

BOG 1.9944 ERA 4.6630 BC3 3,5734 FSP 2583

LAUNCH DATE MAN tS IRTI

HELIQC[NTRIC CONIC

RL /42.18 LAL ".00

RP 217.79 LAP -.24

RC 171.263 GL 2.70

PLANETOC[NTRIC C(_IIC

C3 2t.496 VHL 4.63S

LNCH AZMTH LNCH TINt

50.00 17 gR 4

60.00 18 45 34

70.00 19 40 3g

00.00 21 3 3

90.00 22 29 2

100.00 23 45 55

ttO.0G 0 50 2

MID-COURSE EXECUTION ACCURACY _ilT DETERMINATION ACCURACY

8GT 7018.2 gGR 1435.2 8G3 1384.7 9T 143.2 8R 4G,4 86 114.4

RRT ,9401RRF .9545 RTF .9829 CRT .9500 CR8 0.9526 CST °.9996

8G2 7163.5 R23 .0786 RI3 .9840 L8A 190.1MSA 13,2 SEA t.3

8G1 7147.4 302 480.4 TflA 10.93 ELI 151.9 ELI 12,4 ALF 17,18

FLIGHT TIV_ 276.00 ARRIVAL DATE DEC 24 1_71

DISTANCE 659.913 EARTH TO MARS

LOL 183.?0 VL 32.324 84L -6.30 A2L 89.8| HCA 216.17 6MA 160.71 ECC .t0512 1NC .3890 VI Z9.868

LOP 41.ST VP 12.007 GAP .12 AZP 00.31 TAL 321.36 TAP 179.54 RCA 143._2 :PO 117.?g V2 25.229

GP -12.37 ZAL 150.63 ZAP $8.11 IT6 170.03 ZAE 99.14 [T[ 181.94 ZAC 90.31 (TC 268.46 LVI S.98

OLA -7,37 RAL 335.32 MAD 6643.5 VEL 11.895 PTH 6,91 VHP 3.838 OPA -38.89 RAP 180.?? ECC 1.3538

L-I TIME INJ LAT INJ LONG INJ RTASC INJ AZMTH INJ TIN[ PO CST TIM IRa Z LAT IKJ 2 LC_IG

3004.23 -31.08 90.92 195.59 128.03 18 48 9 2004.2 -14.1? 72.10

2877.90 -16.14 83.47 199.46 121.83 19 33 32 1877.g -11.49 63.13

2608.2g -11.69 71.65 202.20 117.05 20 31 38 1698.3 -9.00 50.51

2459.15 "18.44 55.15 203.85 113.91 21 44 2 1459.1 -?.14 33.49

2164.90 -17.22 35.55 204.41 112.78 23 4 27 1185.0 -6.43 13.71

1933.62 -18,44 16,52 203.85 113.91 24 18 8 933.6 -7,14 354.86

1?45.11 -21.69 .57 202.20 117.03 | 19 ? 745.1 -9.00 33_,.42

01FFER£N71AL CORRECTZONg

TOE 1.9209 TMA 4.7533 TC3-3.5750 BAU 1.0334

ROE .6929 RRA ,8002 RC3 -.3868 FAU .12154

FOE 4.3451 FRAII.2125 FC3-4,8948 BEP 12363

BD[ 2.0477 BRA 4.8215 BC3 3.5969 FSP 2528

LAUNCH DATE MAR _5 1971

HELIOCENTRIC CONIC

RL tAg. It LAL -.00

RP 21B./S LAP -.20

RC 173.829 GL 2.21

PLANETO¢ENTRIC CONIC

C3 21.RZ! VHL 4.882

LNCM AZNTH LNCH TIME

$0.00 15 1 13

40.00 10 49 8

TO.DO 19 50 37

40.00 21 ? 24

90.00 22 32 34

100.00 23 50 11

110.00 0 53 59

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACf

8GT 7199.1 6GR 1339.7 $03 1331.4 6T 148.6 8R 45.4 83 112.2

RRT ,9330 RRF .94?4 RTF .9829 CRT ,9346 CR8 -.g4gI CET -.9997

3GB 7522.4 R29 ,0725 RI3 °9638 LEA 191.6 NSA 13,9 6SA 1.3

80| 7906.3 SG2 465.1 THA 10.12 ELI 164.g ELI 13.0 ALF 19.57

FLIGHT TIME 278.00 ARRIVAL DATE 0[C 2;_ 1971

DISTANCE 664,030 EARTH TO MAR8

LOL 185.70 VL 32.330 GAL -6.40 AZL 89.$9 HCA 219.31 6MA 180.8i ECC .20649 INC .3217 Vt 29.838

LOP 43,01 VP 21.972 GAP -.07 AZP 90,15 TAL 320.95 TAP 180.27 RCA I49.45 APO 218.13 V_ 25.189

GP -11.91 ZAL 130,97 ZAP 56.66 ET6 170.86 ZAE g?.RS ETE 181.61 ZAC g0.76 ETC 268.45 LVI 6.59

DLA "7. ?1 RAL 335, ?g RAD 6643. ? ¥EL II. 913 PTH 6.02 VMP 3.R?S OPA -36.45 RAP 280.66 ECC 1.3808

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

3002.07 -30.99 00.80 196.19 128,10 16 51 15 200E.1 -14.07 72.00

1874.74 -16,09 95.25 200.14 121.g_ 19 37 1 1874,7 -11.36 03.07

2693.86 -21,55 71.38 202.91 117.16 20 35 31 1693.9 -8.83 30.27

2453.49 018.28 34,80 204,37 114.02 21 48 18 1453.5 -6.93 33,17

21?8.70 -17.05 35.16 205.13 112.91 23 O 53 ll?e.? -6.23 13.36

1927.99 018.28 IS.l? 204.57 114.02 24 22 24 92?.9 -G.g$ 354,54

1740.69 021,35 .30 202.91 117.16 1 23 0 740.7 -8.83 339.19

DIFFERENTIAL CORREcTIoNS

TOE 1.9859 TRA 4.9220 TC3-3.gg?g BAU 1.0397

ROE .SLOG RRA °T531RC3 ".3601FAU .i1804

FOE 4.2859 rRAtt.040| FC3-4.6ili |RP 1|65|

00£ 2.1021 8RA 4.9805 8C3 3.6159 FgP 24?1

LAUNCH gATE MAR 25 t9?t

NELIQ(tNTRIC CONIC

RL t4g.t8 LAL -.00

RP 218.51 LAP ".|7

RC 178.400 GL 1.73

PLANETOCENTR|C CONIC

C3 22.39? VHL 4.729

LNCH AZMTH LNCH TIME

50.00 18 4 14

G0.00 tg 52 27

T0.00 19 54 22

80.00 21 11 31

20,00 22 SG 50

100.00 23 54 t3

rio.go 0 57 44

DIFFERENTIAL CCRRECTIONS

TDE 2.04?3 TRA 5.0024 TC3-3.6156 BAU 1.0859

ROE .9864 RRA .?205 RC3 -,335t FAU .11443

FOE 4.2299 FRAIO.8675 FC3-4.419| 08P 12939

90[ 2.1593 8RA 5,1431 0C3 3.6313 FSP 2415

MID-COURSE EXECUTiOM ACCURACY Oa|lT OE'2RNINATION ACCURACY

8ST ?362.3 $GR 1308.? $G3 1317,3 ST 152.0 SR 44o$ 85 tit.4

RRT ,9251RRF ,5393 RTF ,_29 CRT ,5490 (RI *.9431CRT -,ggsY

80| 74??,7 R23 ,0619 R13 .983? LEA 113.1MSA 14,0 566 1,3

|GI 7461,6 $02 490.4 THA g.31 ILl 157.8 EL2 13,S ALF 15,53

FLIGHT TII4E 250.00 ARRIVAL OAT2 OEC 30 19TI

DIITANC[ 6OR,141 [ARTM TO MAR6

LOt. 189,70 VL 32.337 GAL "8.49 AEL 8g.74 HCA 220,43 INA 180.93 ECC .20??9 INC .25?? VI 25.g48

LOP 44.13 VR 2|.038 GAP -.26 AZP 90.20 TAL 32D,54 TAP 160.gO RCA 149.33 APO 212.$t Vt 23o140

GP -11,$0 2AL 151,$| ZAP 95,?0 IT8 1?0,80 ZA[ 96,32 (TE 181,90 ZAC gl.18 ETC 298.43 LVl g.21

OLA -8,06 RAL 596.25 RAO 6643,9 VEL ll.g31 PTH 8,94 VHP 3,913 OPA -36.02 RAP 250.&0 ECC t.3Sgt

L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIHE PO CET TIH INJ 2 LAT INJ 2 LONG

3000.69 -30.93 90.72 198.85 128.14 18 64 |4 2000.T -14.00 71.94

tS72,49 -25.03 83.14 200.83 ttl,gg 19 40 lg 1072.4 -!t,26 02.93

2690.40 -21.46 ?1,17 209.62 11?.24 20 30 12 1000.4 -8,?0 50.08

2445.88 -IR.16 $4.52 205.30 1|4,12 21 52 20 1449,9 -4.79 32.91

2173.59 -16.92 34.85 205,87 ll3.00 23 13 4 1173.6 -6.07 _3.D?

1923.33 -16,16 lS,8g 205.30 114.12 24 26 20 023.3 -6,79 354.20

173?.21 -tl,4S .og 203,62 117.24 1 26 41 ?3?.2 -8.70 330.00

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 7527.7 $GR 1232.6 $03 1283.3 6T 155.4 SR 43.9 $S log.9

RRT .9161RRF .9304 RTF ,9828 CRT .0432 CRS -.9381CET -.g998

3GB 7631.2 R29 .0651 R13 .9835 LSA 104.7 NgA 14,4 88A 1.3

601 7615.1 $02 496,5 THA 8.?1 ELI 160.8 EL2 14.0 ALF 14.gs
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4. 1971)

LAUMCN OAY[ MAR 88 S$Tt

HELIOC[NTeI¢ ¢_NIC

ML |49.22 LAL -,00

RP 207.32 LAP "I,65

RE 3$.291 $L ol4,82

PLANETOC[NTRIC CONIC

C3 38.SE0 VHL i.266

LNCH A2HTH LNCH TIRE

30,OO 19 6 ST

6O,0O 20 2t tl

70,00 21 5? S

8O.0O 23 54 38

90.00 | 4? 5?

tOO,GO 2 4! 2?

110.00 3 O 2?

LOt. 184,80 VL

LOP 316.9T VP 25,88| SAP |e,61AZP 88,13 TAL 328,57 TAP |04.62 RCA |44,24

f,P 4.94 ZAL t36.35 ZAP 165.20 IT8 teD,48 ZAE 1Be,DO ETE t34,22 2AC 106,35

OLA -2Q.|O RAL 383,?e SAD 6680,5 VEL |2,623 PTH ?.48 YHP 8,070 OPA "15,72

L-I TINE INJ LAT INJ LONG INJ RT Aec INJ AZNTN INJ TIRE PO CeT TIN

27e5,85 °20,36 ?8.32 200,18 133,R8 19 53 3 1765,6

25U.tO -13,63 66.40 206,05 128,21 21 8 89 i568.1

2286,16 -7.32 48,39 210.90 123.45 22 85 11 |286.2

19t8.18 °1.30 24,17 214,62 1t9,83 24 26 37 918,2

1868,46 !,66 359,87 216,26 118.24 2 14 2 565.5

1382,65 "1.30 345,54 214.62 119,83 3 4 32 392,6

2332.98 "7,32 337.31 2to,go 123,45 3 22 40 333.0

FLIGHT TIRE t4E,O0 ARRIVAL DATE AU8 tl 167I

DISTANCE _H)|,e?O [ARTN TO NAR6

33,0|4 GAL -Y,|4 AZL 02,63 HCA |35,2| 8NA 812,08 ECC ,3|6?6 INC |.6DID VI 28,8i0

APO 2?9,68 42 26,420

[TC 275.22 LVI "18.06

RAP 30?,$0 [CC 1.6504

ZNJ 2 LAT INJ 8 LONG

"2.31 61.86

2.04 48,29

6.64 26.66

10.83 3,30

13,07 388,86

|0,93 324.87

6.64 317.??

DIFFERENTIAL CORRECTIONS

TOE -.9317 TRA-I.eO88 TC3 -.0877 |AU .ogt9

RDE -.50SO RRA -.053| RC3 .1439 FAU ,04368

rD[ .7617 FRA E.3612 rC3 -,9560 88P 3668

BDE 1.0??4 eRA 1.9096 BC3 ,1?39 FSP 346

NIO'COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SeT 2126,2 8¢,R 497,5 893 |39,3 6T 52,2 88 28.0 88 36,2

RRT ,4652 RRF -.4836 RTF -,6688 CRT .8497 CR6 .7194 CST .8?6?

868 2183,6 R23 -.OBoe RI3 -.8676 LeA 67.6 NSA 14.6 88A 1,1

891 2138.? $92 440.3 THA 6.35 ELI 55.9 EL2 11.3 ALF 21,47

LAUNCH DATE NAN 26 19?1 FLIGHT TIRE 144,00 ARR[VAL OAT[ AUG 1? 1971

HELIOCENTRIC CONIC

RL 146,H2 LAL ",OO

RP 207.22 LAP "1,83

RC 56.466 re4. -14,88

rLANETOCHNTRIC CONIC

C3 3?.922 VHL 8,188

LNCH AZHTH LNCH TINE

SO.GO 19 10 8?

SO.Q0 20 26 I?

TO.G0 22 4 0

80.00 0 8 SO

g0.00 2 I 38

100.00 2 81 42

110,00 8 ? 22

DISTANCE 395.068 EARTH TO MARS

LEe. 184,69 VL 33.848 GAL -?.08 AZL 92.69 HCA 136.56 IRA ZO|,t8 [CO ,31144 INC 2.6871 Vl 26,860

LOP 321,83 VP 88,453 GAP 18.13 AZP 88,05 TN. 389,80 TAP 109,|2 RCA 144.83 APO 2?4.93 V2 26.432

GP 6,19 ZAL 130,2S SAP |64,28 ET8 190.73 ZAE t96,82 ETE 130.00 ZAC 106,89 ETC 2?5.31LV! "18,37

DLA -29.98 RAL 334.10 RAD 0649,8 VEL |2.868 PTH ?.48 VNP 9.811 OPA -18.39 RAP 307,91 ECC t,084t

L-I TINE INJ LAT INJ LONG INJ RT AeC INJ AZHTH INJ TIRE FO C6T TIN INJ 2 LAT INJ 8 LONe

2743.84 -19,38 ??,27 200.08 134.37 18 56 4| 1743.5 -1,20 60.94

2543,13 -It,l? 63.14 208.96 128.53 21 8 41 1543.2 8,13 4?.03

2255.84 -6.28 46,79 810.91 623.69 22 41 36 t253.0 7.78 8Y.eS

18??,41 ,08 8to93 214.78 119.86 0 40 ? 8?7.4 12.28 1,16

1523.$? 8.32 386.98 216.58 116.10 2 26 51 513,7 14.56 865,58

1351.69 .08 343,30 214.76 118.66 3 14 14 351,6 18.22 322,53

1302,68 "8.18 838,?! 21n.91 123.66 3 26 5 302,7 7,76 811,1$

DIFFERENTIAL CORRECTION8

TOE -.9529 TRA-I,8898 TC3 -,0917 BAU .0910

MDE -.4918 eRA -,0783 RC3 ,1344 FAU ,04502

rOE .7888 FRA 2.4869 FC3-1,0279 |SP 3770

DOE 1.0?E1 eRA t.8618 DC3 ,t?De _$P 378

LAUNCH OAT[ NAR 26 1971

HELIOCENTRIC CONIC

RID-COURSE [XECUTIOR ACCURACY

8GT 2160,4 SeR SOD.? 863 854.7

RRT .4913 RRF ",3226 RTF -.8703

8GD 8217,6 823 -,0983 R13 -,872?

866 t674,9 8_8 433,1THA 0,77

FLIGHT TIRE 148000

DISTANCE 398.887

RL 149,22 LAL -,00

RP 20?,|3 LAP -1,81

RC 56,?01GL -13,44

PLANETOCENTRIC C_NIC

C3 36,442 VHL 6.08?

LNCH AZNTH LNCN TIN[

5O,OO 19 15 g

SO.DO 20 31 41

?0.00 22 11 26

80.00 O 20 22

gO.DO 8 18 16

t00.D0 3 3 14

110.00 3 14 48

LOL 104.80 VL 33,?48 8AL -9,93 AZL 92.7| HCA 187,?8 eRA

LOP 382,80 VP 88,830 GAP 27,87 AZP 87,96 TAL 329,64 TAP

GP 5,49 2AL 138.19 ZAP 193,33 ET9 160.07 ZAE 166.87 ETE

OLA -E?.16 RAL 384.45 RAD 1649,4 VEL 12,808 PTN ?.80 VNP 8.$58 DPA -IS.OS

L*! TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TINE PO CST TIN

2721,26 "16,25 76,22 198.96 134.74 20 O 30 1?81,3

2517,6Y -11.78 93,88 205.93 128.82 21 13 39 1517.7

2224.36 -4,99 45.13 210.98 123.83 22 48 30 1224.4

1833.06 1,58 lg. SD 215.05 119.82 0 50 55 833.1

1452,84 5,2? 353.58 21T.06 117.83 2 42 28 452.0

1307.53 1.58 840.8? 215.05 118.82 3 25 2 307.5

1271,18 °4.99 334.05 210,98 123.03 3 36 0 871.E

_BIT DETERMINATION ACCURACY

ST 53.3 8R 22.9 88 dO.8

CRT .8887 CR8 .7288 CIT ,9?80

LeA 99,2 NeA 14,5 8IA 1,1

ELI 86t9 tL8 11,0 ALF 21,07

ARRIVAL DATE AU8 16 19?1

[ARTN TO MAR8

807,4| ECC ,30388 INC 2,74q0 V| 20,680

10?,42 RCA 144.4t ABO 8TO.el Vt 28.443

12?,47 ZAC 106,80 ETC 278.41 LVl -19,78

RAP 808,19 ECC 1.5997

INJ 2 LAT INJ 2 LONG

*.GO 80.0!

4,25 45,83

8,85 25.56

13,60 358,58

16.24 531,91

13.60 319.98

6.95 314,48

DIFFERENT IAL CCRRECTION8

TOE -.9635 TRA-|.8682 TC3 -.0841 |AU .0807

RDC -.4783 eRA -,0922 R¢8 .1657 FAU .D4646

FOE ,83DO FRA 2,5565 FCe-|,tD37 |eP 3835

8OE 1.OliT iRA 1,8?1| 6C8 ,1862 FeP 388

MID-COURSE EXECUTION ACCURACY OR6IT DETESNINATION ACCURACY

8GT 2192.2 8GR 505.Y SG3 2?0.9 8T 54.2 IR 22.? _8 4E.O

RRT ,5288 RRF ".5627 RTF -*_,49 CRT .8881Ct8 ,TSI8 C8I .8151

SO§ 1840.8 R23 ",Dies RlS -,8?75 LeA 70.8 NSA 14.4 8iA I,!

861 1209,1 802 425,9 ?HA ?,23 ELI $7,9 2L2 10,6 ALF 20,73

LAUHCH DATE MAR tO 19?1 PLIGHT TIN[ 148.00 ARRIVAL DATE AUG |l 1871

HELIOCENTRIC CONIC DISTANCE 401.967

RL 149.28 LAL -.OO L04. 164.80 VL 33.653 GAL "6.78 AZL 92,81HCA 159.04 8NA

RP 207.05 LAP -I.64 LOP 323,76 VP R5.214 SAP 17._2 AZP 87,07 TAL 329.69 TAP

RC S?.D3O GL -IS.DO GP 5.75 ZAL 138.01ZAP 1_.39 ET8 161.14 ZAE 167.15 ETE

PLANETOCENTRIC CONIC

C$ 3S.O?S VHL S.922 DLA "2?,?3 RAL 334.10 RAO 6641.9 VEL 12.449 PTH 7.35 VHP

LNCH AZHTH LNCH TIME L-! TINE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN(

50.00 19 19 34 2696.6? -17.17 75,I? 199.92 135.08 20 4 62

60.00 20 3? 25 2491,$8 -10.6? 62,56 205.95 129,10 21 68 $6

?0.00 22 19 2g 2191.44 -S,74 43.40 211,13 123.87 22 $6 0

80.00 0 S3 38 1783,73 3.2S 16.79 213.46 118.70 1 3 22

90,00 2 43 39 1374,15 ?,75 349,11 21?,gl 117.28 3 3 33

100.00 3 16 30 1258.19 S.25 338,16 215.46 118.78 3 37 26

110.00 3 22 51 1238,26 -8,?4 332.32 211,13 123.97 3 43 29

DIffERENTIAL CCRRECT|ON8 HIO-COUR$E EXECUTION ACCURACY

TD[ -,9461TRA-I.eS85 T¢3 -.0685 8AU .0894 SeT 2810.? $GR 512.8 8G3 288.2

MDE -.4662 RRA -,1128 RC3 .1780 FAU .04?96 RRT ,5676 RRF ".6036 RTF -.8817

rDE ,8672 FRA 2,$609 FCS-I.1836 BeP 3?98 8GB 2268.4 R23 -.I026 813 -.8845

802 1.0547 eRA 1.8429 BC3 ,1908 F8P 42? 891 2230.5 SG2 418.5 THA 7,76

EARTH TO NAR6

208.$7 ECC .2860? INC 2,8141 Vl 28.860

108,?3 RCA 144,56 APO _68.17 VF 26.453

124,01ZAC 107.05 ETC 275,42 LVl -20,13

6.316 DPA "!4,66 RAF 3D6,45 E¢¢ 1,57T2

PO CST T|H ZNJ 2 LAT INJ 2 LONG

1698.? 1,06 59.36

1481.6 5.48 44.58

1191,4 10.17 23,?9

783.? 15,09 555.69

374.1 IB,31 32?.08

238,2 15.08 317.06

238*3 10,17 312.71

OROIT DETERMINATION ACCUkACY

6T 54.8 _R 22.$ IS 43,8

CRT .8771CR8 .7487 CST .9747

L6A 72.1NSA 14.2 $SA 1.1

ILl 58.4 _L2 t0.2 _L_ 23.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCN DATE NAN t6 tiTl

NELIOCRNTR !¢ tONIC

RL |46.22 LAL -,DO

RP EO6.I? LAP -|,i4

R¢ 57.440 GL - It, 7i

PLANETO¢ENTR I C CONIC

C3 33,812 VHL 5,815

LNCN A2NTH LNCH TIME

SO,DO 18 84 I3

SO,DO EO 43 30

?D.OD 62 28 13

DO,DO O 49 24

88,22 3 15 53

tOO.DO 3 32 16

liD,DO 3 31 35

LOL tO4,|J YL

LOP 325.03 VP tS*103 GAP |R,?T AZP 87,70 TAL $50,74 TAP 210.04 RCA 144,67 APO E62,t6

GP 6.07 EAL 138,05 ZAP tit.3l ET8 11t.26 ZA[ tiT,34 ET[ 120,58 ZAC 107,33 ETC Z75,57

FLIGHT TIHE 150,00 ARRIVAL DATE AUG l) tITS

OI3TANCE 404,l|0 EARTH TO NAN3

33.|63 GAL -S,iS AZL t2.R8 HCA 140.30 8NA NO3,41 [¢C .88396 INC 2.8027 Vl t6.i$O

Vt tS,4St

LVI -60.53

OLA °28°33 2AL 339,17 RAD RIAl,5 VEL 1|,3R$ PTN T,3| VHP l,OT9 DPA -14,31 RAP 3OR,SO ECC 1,3563

L-I TIN[ INJ LAT INJ LONG INJ R? ARC INJ AZHTH INJ TIN[ PO CST T!N INJ | LAT INJ 2 LONG

2673.61 -t6,06 74.13 199,94 135.41 20 8 48 tRTS,8 E,RD 58.11

2464,86 "R,52 61,24 206.05 129,35 2| R4 35 1464,0 6,56 43°29

2156,94 "E,42 4t,60 211,37 124,08 23 • 10 1156.9 11,44 21,82

1727,12 5,15 13.66 216,D5 119.45 I 1O 12 ?57,| ID,TG 355,35

1254,78 16,86 346,97 220.1D 115,46 3 36 48 E$4,6 22.26 319.87

1201.59 5,tS 335,03 216.05 119.45 3 52 18 201.6 16,7R 313.60

1203.71 -2.45 330,51 2|1,37 124.08 3 51 39 203.6 11.44 310.84

DIFFERENTIAL CORRECTIONS

TOE -.9520 TRA-t.8219 TC3 ",0673 BAU .0915

ROE -.4554 RRA -,1348 RE3 ,1908 FAU .04956

FOE ,9062 FRA 2,7694 FC3"1,2689 68P 3923

80E 1.0553 DRA 1.8269 BC3 .2024 FSP 456

LAUNCH DATE NAN 26 1971

N[I.IOCENTRIC CONIC

RL 1•g,22 LAL -.00

RP 206.90 LAP -1.84

RC 57.930 GL -!?,46

PLANETOCENTRIC CONIC

• C3 32.650 VHL 5.?14

LNCH AZHTH LNCH ?|ME

SO.GO 19 29 8

60.00 20 50 O

?O,00 22 37 47

SO.GO 1 9 20

63.46 2 38 22

100.00 3 52 20

110.00 3 41 9

HID-COURSE EXECUTION ACCURACY _2IT DETERMINATION ACCURACY

8GT 2246.2 SGR 822,9 863 306.5 6T 56.0 8R 22.6 66 45.0

RRT ,6057 RRF -,6448 RTF -.8841 CRT .8881 ERR ,7615 CST .9735

8GB 2506.3 R23 -,1140 R13 -.3874 LEA 74°0 H$A 14.E S$A 1.1

662 2269,2 3¢,2 411.8 THA 8,30 EL1 59.6 EL2 9.7 ALF 20.25

FLIGHT TINE 152.00 ARRIVAL DATE AUG 25 19?1

DISTANCE 408,335 EARTH TO MARS

L(_- 184.69 VL 33,4?8 6AL -6.51AZL 92.96 NCA 141.57 8HA 201,70 [CC .28267 INC E.8550 Vl Re.ODD

LOP 326.29 VP 24.998 GAP 16,33 AZP 87.68 TAL 329.80 TAP 111.36 RCA 144.76 APO 256.63 V2 66.469

GP 6.40 ZAL 136.67 ZAP 160.33 ETS 162.33 ZAI[ 167.44 ETE 117,27 ZAC 107.64 ETC 275,65 LVI -20.94

OLA -28.96 RAL 335.54 RAD 6648.0 VEL 12.352 PTH ?,28 VHP 7.851 DPA -13,91 RAP 306,88 ECC 1.33T3

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

2652.60 -14,93 73.08 200,03 135.72 20 13 20 1652.6 3.37 57.14

2437.46 -6,34 59,90 206.22 129.57 21 30 3? 143?.5 ?.76 •1.95

2120.46 -1.03 39.69 211,71 124.14 23 13 ? 1120.5 12.76 19.95

1657,63 7.46 9.80 216.93 118.99 1 37 S 657.6 18.71 349.08

1372.14 13.38 351.84 220.05 1t5.92 3 I 14 372.1 22.92 329.72

1132.10 ?.46 331.17 216.93 118.99 4 11 12 t32.1 18.71 309.45

1167.28 -1.03 328.61 211.71 124.14 4 0 36 167,3 12.76 308.84

DIFFERENTIAL CORRECTION8

TOE ".9591 TRA-1.7998 TC3 -,0666 BAD ,0934

ROE -.4436 6RA -,lS?g RE3 .2048 FAU .05127

FOE .6473 FRA 2,6026 FC3-1.3595 DIP 4011

ODE t.OS4O BRA 1.8067 BC3 .2140 FSP 490

LAUNCH DATE NAN 26 1971

HELIOCENTRIC CONIC

RL 1•9.22 LAL -,00

RP 206.93 LAP -l,O3

RC 58.496 GL -16,20

PLANETOCENTRIC CONIC

C3 31.505 VHL 5,620

LNCH AZMTH LNCH TIME

SO,DO 19 34 21

60.00 20 56 58

7D.OD 22 48 22

8O.OO I •D 36

80.82 2 |6 45

too.go 4 23 20

lED.D0 3 51 44

N|D-COURS[ EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 2275.2 8GR 535.8 6G3 365,6 8T 57.0 6R 22.5 88 46.6

RRT ,6434 RRF ",@056 RTF -.80?0 CRT ._991 CR8 .TT40 CST .9T2•

8GB 2337.4 R23 -,1255 R13 -,8908 LSA 75,? NSA t4.t IRA 1,1

861 2302.0 SG2 405.4 THA 6.90 ELI 60.6 EL2 9.3 ALF 20.03

FLIGHT TIHE 154.00 ARRIVAL DATE AUG 27 1971

DISTANCE 411,D13 EARTH TO NARD

LOL 164.69 VL 33.39? GAL -6.38 AZL 95.03 NCA 146,D3 8NA 2DO,06 [CC' .27591 1NC 3.0316 Vl 69.860

LOP 327,56 VP 24,R97 GAP IS,gO AZP 87,5D TAL 329.86 TAP 112,69 RCA 144.86 APO 255,26 V2 29.4?6

GP 6,?7 ZAL 130.46 ZAP 159.27 (T$ 161.36 EAR 16?,4? [TE 114°14 ZAC 10?.97 [TC 2?5.73 LVI -21,37

DLA -29.62 RAL 335.R3 RAD 6647.6 VEL 12.309 PTH 7.24 VHP ?.630 DPA -13.49 RAP 309.05 ECC 1.5t98

L*| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2i29.01 -I3.78 72,02 200.18 136.00 20 18 lO 1629.0 4,55 56.15

240R,21 -7.|1 58,5E 206.47 129,77 21 3? ? 1409.2 6.98 40.5?

2061.S2 ,45 37.6R 212.17 124.15 23 23 3 tOet.5 14.15 IT.T?

I553.79 10,84 3.94 218.44 117,99 2 I 30 553.6 21,42 341.56

1431,74 |3.92 35R,5| 220.06 !16,41 2 42 37 431,7 23.61 333.56

1028.26 10.84 385.31 210.44 117.99 4 40 3R 28.3 21.42 302.95

1121o34 ,46 368.58 212,17 124.15 4 tO 33 I28.3 14.15 306.69

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -,9579 TRA-|.7799 TO3 -.Oils RAU .0830 8GT 2300.5 5GR 552.4 3G3 34i,4 ST 57.5 8R 22.5 iS 48.2

ROE ".4370 RRA -,1823 R¢3 .Ell6 FAU ,OR30| RRT ,SROt RRF **2652 RTF "._,01 ¢RT ,9103 ERA .187R CIT .lEt)

VDE _lOtl FRA 3,ODD? FC3-1.454| |3P 4083 IRE 2316,3 RE3 -.1378 Rt3 -,8944 LIA ?7.4 M$A I4,O SIA I,I

ROE 1,OSt5 IRA 1,TORt BC3 ,|866 FRP St4 361 2332.3 IG2 359,5 ?HA 9,55 EL! 61.5 [LE 0.8 ALF 1R,89

LAUNCH DATE NAN 26 19?1 FLIGHT TIME 156,00

HELIOCENTRIC CONIC DI8TANC2 415,34S TO NARD

RL 146,88 LAL -,DO LOL 184,69 VL 33,321 6AL "|.R6 AZL R3,11 3.1127 Vl 29.A60

IP 206,R0 LAP -1,62 L04 n 320,83 VF 24,601 6AP 15.46 AZP 87,48 ES2.12 V2 26.482

RC SR.t3T 6L -16,67 GF 7.16 ZAL 138,22 ZAP t SR.tY [76 181,35 _75.80 LVl -21.83

PLANETOCENTRIC CONIC

C3 3D.ilDVHL 5.535 DLA "50.30 RAL 336,33 MAD 6547,2 VEL 12.270

LNCH AZHTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC

SO,O0 19 39 84 2605.D0 "12.60 ?0,56 200.4! 1605.0 5,75 55.1•

60.00 21 • 28 2379.99 -5.64 57.10 206.82 1380,0 10.24 39.14

TO.O0 23 D 14 2039.43 2.0? 35,46 212.77 !03g.4 15.63 15,41

?8.63 2 3 45 1476,86 14,46 ,15 220,13 4?6.9 24,31 336.98

?8.63 8 3 45 1476,86 14,46 ,15 220.13 4?6,9 24,3! 336.98

78,63 2 3 45 1•76,R6 14,46 ,15 220,13 4?6.9 24,31 336.g8

110.D0 4 3 36 I066.25 2,07 324.38 212,?? 86,2 13.63 304.32

DIFFERENTIAL CORRECTION8 ORDIT DETERMINATION ACCURACY

TOE -,6594 TRA*I.T498 TC3 -,0501BAU *0986 8T $8,8 8R 22,6 86 •9,9

ROE ".4266 RRA -,2061RC3 *235? FAU ,05454 CRT ,g21? CR6 .8018 C3T ,5702

VOE 1,0368 FRA 3,1233 VC3-1,$536 66P 4141 L6A ?g.1MSA 13,g 66A 1,1

BDE 1,0512 DR& 1.7621 DE3 ,2410 FSP 561 £L1 62.4 EL2 8.2 ALF 19,63

ARRIVAL DATE AU6 2R ID?I

EARTH

NCA 144610 8HA t96,54 2CC ,ERRRR INC

TAL 525.52 TAP 114,06 RCA 144,9S APO

ZAE 167,40 [TE 112.27 ZAC |08,34 ETC

FTH ?,21 VNP ?,416 OPA -13,05 RAP 309,|9 E_C 1.5039

INJ AZNTH INJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

136,27 20 23 19

129.95 21 44 R

124,10 23 34 13

116,52 2 28 22

116,52 2 28 22

116.52 2 28 22

12d,I0 4 21 42

MID-COURSE EXECUTION ACCURACY

8GT 2362.8 SGR 572.9 863 368.1

RRT .7150 RRF -*7630 RTF -,8930

8De 2392,4 R23 -,1510 R13 -,8980

861 2358.? SG2 394.3 THA !0.29
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR II IlTI

NELIO¢EMTRIC CONIC
RL 14D.EE LAL -,DO

RP 206,78 LAP °|,DD

RC 51.850 DL "lt.?l
PLANETOCENTRI¢ CONIC

C3 R6.724 VHL 5,dSt

LNCM k2MTfl LNCM TIME
50;OO 19 45 SO

19.00 tl 12 35

?0.00 83 13 45
76.67 I 51 IA

76.l? I 52 14
78.6? I 51 14

t10.00 4 17 T

FLIItIT TII_ 2ll,O0 ARRIVAL DATE AUI St IITI

OiIT_NCE 4tl,iIl
LC_ 184,1R VL 33,84R tAL "t,14 AZL 93.20 HCA 145,37 8MA

LOP 350.10 VP t4,709 GAP IS,O? AZP IT,5? TAL )Et,RITAP

IP T.9D ZAL 25T.91 ZAP 2S7.04 ET5 2R|.30 ZA[ 2i?.21 [T[

EARTH TO MARl

tiT,t8 ECC ,t1420 INC 3,19R0 Vl 81,81|

|2|.)6 RCA 245,04 APO 241,80 V_ El.4t7
208,72 ZAC 108.74 EYC 8?S.DI L¥2 -18,iO

DLA -31,03 RAL 3)l,Yl MAD DI4t,D V[L 28,234 PTH ?,28 VMP T,tO! DPA -lt.Sl RIP 509,29 ECC I,All8

L-I TtNE INJ LAT IMJ LONG INJ RT ARC INJ AZflTH 1Ha TIME PO ¢IT TIM INJ 2 LAY INJ 2 LONS

MILD,52 -22,A0 U,88 200.?2 236,S2 20 88 50 2580,5 6.98 54,t0

8349.ST -4,St 55.14 EOT.2? 230.09 21 5! 45 1345.? !1.54 37,65

1993.10 3,83 33.04 Zt3.55 I23.96 23 46 58 993.1 17.25 t9.?l
1514.50 IS,0! 3.2$ 220.26 11?.49 2 I6 29 514.S 85.03 340,07

15|4,30 15,01 3.21 220.26 |1T,48 2 16 29 514.5 25.05 340.0T

1314.|0 15.01 3.26 280,26 117.48 8 16 29 514.5 25.03 540.0?
1039.92 3.83 381.gD 213.55 185.98 4 34 2T 39.9 17.25 301.88

DIFFERENTIAL CCRRECTIONI

TOE -.960? TRA-I.TE10 TC$ -.0424 BAU .10_0

ROE -.4233 RRA -.2356 MC3 .853| FAU .OSIgD
FOE 1.0881FRA 3.8498 FC3-t.6SD5 86P 4188

BDE 1.0498 6RA 1,7570 lC3 _2567 FIF 599

LAUNCH DATE MAR tD 1971

HELIOCENTRIC CONIC

RL 149.88 LAL -.00
RP 806.72 LAP -1.81

RC 60,133 GL -80.18
PLANETOCENTMI¢ CONIC

C3 88.983 VNL 5.378

LNCH AZNTN LNCH TIME
50.00 19 58 11
R0.00 81 21 25

70.00 83 8R 31

?4.85 1 40 19

?4.85 1 40 19
?4.85 I 40 19

110.OQ 4 32 58

NID-C_/R3E EXECUTION ACCURACY ORBIT DETERMINATION ACCUSACY

5GT 8340,| 6C_ 59T,t SG3 390,9 8T 59.6 8R 28.? 88 51.6
RRT .7470 RRF "*T983 RT_ ".8957 CRT .9330 CRI .8146 CIT .9690

3GB 8415,3 R2) -.1649 R13 ".9015 LSA DO,D MSA 15.9 IDA 1.1
30t 8303.6 9G2 309.9 THA 11,12 ELI 63.3 EL2 7,7 ALF 19.84

FL|GHT TIME 160.00 ARRZVAL DATE 8EP E |9?_

DIITANCE 428.560 EARTH TO NARD

LC_. 184,60 YL 35.180 GAL "6,02 AZL 93.29 HCA 146.64 8HA 19S,IO £CC .85880 INC 3.2911 Vl 81.060
LOP 331.37 VP 24,681 GAP 14,66 AZP 8?.El TAL 330,01 TAP lI1,RD RCA 145.13 APO 246.48 V8 81,491

GP 8.D1 EAL 137,16 ZAP ISS,IT ETI 161.ZE ZAE 1R7.03 ETE 106,50 EAC 109,19 [TC 8TS,D8 LV2 -82.40

DLA "31°?9 RAL 33T.80 MAD 6646.6 VEL 18.80t PTH ?.!l VHP ?.00| DPA -18.0R RAP 309.35 ECC 1.4760
L-2 TIME |NJ LAT INJ LONG INJ RT AAC 2NJ AZNTH INJ TIME PO CIT T:N INJ 8 LAY INJ 8 LONG

8535.30 -10,1t 18.80 801.18 136,74 80 34 46 1355.5 8,23 53.0)
8318,02 -3,18 54.13 20T,83 130.20 22 O 3 1318.0 18.09 36.04

/940.16 5.62 30.88 814.54 123.71 84 I 57 940.T 18,98 1.71
1547,3T 15,37 $.01 880.4T ll8,DT 8 1 T 547.6 85.?? 348.85

1547.5T 15.57 6.06 280.47 III,OT 2 2 ? S4?,l 85.?? 348.89
1547.57 13.3T 3.01 880.4T 118.07 Z i ? 547.6 El.7? 548.t9

1275,92 3,88 80T.11 214.54 183.71 6 IT 34 92?5.5 16.98 E76.54
OlPlrERENTIAL COqRECTZON8

TDE ".9631 TMA'I.1614 TC3 ".03ll BAU .IDSO
ROE -.4186 RRA ".8650 RC3 ,E?II FAU °OllOD
FDE 1.1416 FRA 3.3818 FC3-1,7184 DIP 4231

DOE 1,0501 6RA 1,7120 lC3 ,2?48 TIP i5i

LAUNCH DATE NAR 81 1971

HELIOCENTRIC CONIC

RL 149.t| LAL ",00
NP ROD,TO LAP "1.80

RC 6|.483 9L "81,91
PLANETOCENTRIC CONIC

¢5 DD.DD4 VNL 5.)11

LNCH AZMTfl LNCN TIN[
|0.00 ID $9 t

10,00 21 31 ?
TO.DO 2$ 49 5

73,10 I 30 )4

T).|O I 30 34

T),IO I 3034
110.00 4 D| 87

MID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2395,3 IGR 128.8 503 414,9 8T lO.4 DR 2E.D 88 )3,3
RRT *?774 RRF ",830T RTF ",8981 CRT .9442 CR8 .83DR ClY .9S?T

8GB 843?.8 R23 ",1T99 RI3 -,D04R LIA 88.3 MSA I),R IDA 1.0

8G1 2408.9 802 381.7 THA 18.03 ELI 04.1 ELI ?.1 ,LV tD,IE

FLIGHT TIME |DI.DO ARR2VAL DATE lEP 4 1971

DISTANCE 481,|39 EARTH TO MARl

LQL ll4,ll VL 33,1|1 IAL "9,11AZL 93,39 MCA 147,90 8MA 294,31 ECC ,233T0 IMC 3,)Cll Vl IS,liD

LOP 238,14 VP E4,937 GAP 14,87 AZP 87,23 TAL )30,13 TAP 111,05 RCA 143,8! APO 843,94 V| ll°i94
GP 9.57 EAL 137.34 ZAP 164.0? [TI Ill.SO Z/dE Ill.?l EYE 104.6? ZA¢ SOD.O? [TC ITS.D1 LVI "t).35

DLA ")8.38 RAL 337.11 MAD illS.3 VEL 12.178 PTM ?*|3 VMP i.llT DPA "11.32 RAP )DI°)Y [CO 1.4iit

L-I TIME |NJ LAY INJ LONG INJ RT ARC INJ AZMTM INJ TIME PO ClY TIM INJ t LAY IMJ t LONG

10It.iS -l,8l l?,ll Z01,63 133,94 20 41 11 1529,8 • 9,90 It.iS
8214,?5 02,1l 11093 200.33 |AO.Z? 22 9 II |284.? 14.R9 34,3l

Jl?l,3O 9,1l 11.98 215.9R |Z3,28 24 20 13 8?9,) lO°19 5.99

1377,)? 18,13 8,57 liD,?| Ill,TO | 3R 31 |TT,I ll.34 34S,44
t977°97 11.13 l,l? EEO.?S 110.70 I 30 It 3?T.I Re.B4 3_$044

1STY,ST 11.13 I,IT 220.79 Ill,TO I 36 32 3TT,I li._4 341,44
lI13,tt l,|t Ill,S0 2rADii 123,21 I )l O 3213,2 ZO,ll lTt,8l

DIFFERENTIAL CCNRECTION8

?DE -,iDlY TRk-I,1331 TC) -,0211 DAU .ItOl
RO2 ",4ISO RRA ",Rill Re) *El24 FAU .DRI)?

70R 1,SITS FRA ),|ill E¢)-t,18)t lip 4t21

JOE |,0431 IRA 1.4500 |C3 ,liSt _lP lid

LAUNCH DATE MAR Re IOTI

HELIOCENTRIC CONIC

RL t4l,ll LAL ",OD

RP lOi,ll LAP "1,T2

RC 12,_11 GL "21,4l
PLANETOCENTRIC CONIC

C3 87°511 VML 3,RS1

LNCH AZNTH LNCM TIME

SO.O0 80 I ES
00.00 11 41 49

1'0.00 0 ID 36

NIDoCOUR)E EXECUTION ACCURACY

SGT |33?.| )DR )R3,9 |03 440,1

RRT ,8041 RRF ",iSt? RTF ",_|1

80| 8445,$ RZ3 "o111| RI3 ",9015

|G| |4|1,3 IGZ 324,1TMA 13.1|

_LIGNT TIN£ ID4.00

01STANCE 4|9.149

LOL lt4,tl VL S),09| DAL "3,)| AZL 93,30 MCA |41,1T 9MA

LOP )53,1| VP t4.4ST GAP 23.11 AZP 87,00 TAL 530,Z0 TAP

GP R,18 ZAL I)D,DI ZAP 133.4Z IT8 IDD,91 ZAE |16,40 ETE

DLA -33.42 RAL 338.19 RAD IGAD,O VEL 22.141 PTM ?,ll VHP
L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTM

8303.91 -7.37 11.3T 208.2A 137,11
2840,55 -.11 SO.DR E09.38 130.30

1705.?1 11.88 82.b3 217,74 182.47

ORiIT OETERN2NATION ACCURACY

IT 90,Y IR El.! |l iS.I

CRY .|S4T (RI .1471 tit .liil

L|A 84,D MIA I).1 IIA 1.0
ELI 14.? 2L2 6,3 ALF 20.1Y

ARRIVAL DAT2 i2P I 1971

EARTM TO NARD

I03,44 ECC ,24919 IMC )o4RS3 VI |I.I)D

21Do)? RCA 143,tD AFO 141.|1 Vt 1t*AVl

71.41 I 21 41 . 1103.8T 26,?0
71,41 I 88 41 1603.2T 16.70

71.41 I 81 46 1605.8? ll,TO

!10.00 919 8 6130.$3 11.22
OIplrER_NTIAL CCRRECTION&

TOE -.9684 TRA-I.6ES? TC3 -.0241 DAU .1151

RDE -,4140 RRA-.3304 RC3 .3137 FAU .06364
FDE 1.8604 FRA 3.6582 FC3-1.9984 BRP 4319

IDE t.0532 DRA 1.1589 6C3 .3|40 F3P YET

103.|1 |AC 110.81 ET¢ 8Y).O) LVl "t).ll

1NJ TIME

20 48 9
82 10 18

0 49 3!

11.t3 281,1Z 119.38 1 48 31

11.13 8EI.12 119.38 1 48 31

81.13 221.12 119.38 I 48 31
88g.36 21?.74 122.47 7 I 13

M]O-COUR6E EXECUTION ACCURACY
SGT 2373.T )DR TOM.5 DG3 416.6

RRT .82T1 RRF -.8834 RTF -,9021

6C,B 2476,6 R23 -.2117 R13 ",g112
$GI 2446.S 808 325,3 THA 14.Lg

1.132 OPA "10,99 RAP 309.)3 2CC t.453Y

PO CRT TIM INJ 8 LAT INJ 2 LONG
1503,S t0,81 SO.DO

I249,6 15.76 38.54

795.8 23.51 .91
005.3 8?,32 34?.89

605.3 27.32 54?,89
605.3 2?.32 34?.89

$130.6 23.$1 26?.?3

ORIlT DETERNINATIOk ACCURACY
RT 61.? 8R 23.5 85 57.0

CRT .9653 CR8 .8643 CST ,g649

L3A 88.1MSA 13.9 $8A 1,0
ELI 65.8 EL8 5.8 ALF E0.35
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 19713 •

LAUNCH DATE MAR 2G IRFI

HELIOCENTRIC ¢(_41C

eL 149.82 LAL -,00

RP 20SOS? LAP -1,79

R¢ R3.37t GL "R).43

PLAMETOCENTRIC CONIC

¢3 27,012 VHL 1,197

LN¢N AZMTN LN¢N ?IRE

SO,00 20 14 |1

IO.O0 81 55 4?

R9.73 I 13 43

89.73 1 13 49

89.73 1 tS 43

69°?3 I 13 43

89.73 I 13 43

FLIGHT TI_q[ 166.00 ARRIVAL DATE SOP 9 gl?l

DISTANCE 433.?02 EARTH TO NAR8

LOt. 164.90 VL 32,ORB GAL -3.Y$ AZL g3.61 HCA |30,44 6MA IR2,3? [¢C .24433 ]NC 3, 0092 V! 29,980

LOP 335,18 VP R4,380 GAP 13.50 AZP 69.86 TAL 330.2? TAP 120.71 RCA 145.:_? APO 239.3? V2 2E.498

GP 0.73 ZAL t3i.S3 ZAP 152.11 ITS 160.76 ZAE t6s,g? ETE 102.tA ZAC "110.60 ETC 2?6.0? LVI -24.49

OLA "34,30 RAL 330,Tt RAO GI4S,8 V[L 11,123 PTH ?,09 VHP Q,454 OPA -10,39

L-| TIME ]NJ LAY |NJ LONG |NJ R? ARC |NJ AZHTH INJ ?|HE PO C|? TIM

147&,24 -6,21 15,41 |02,IS 137,27 tO S$ 43 1476.2

2211.75 t,SI 42,05 210.4| 130,28 22 30 39 t2tt.O

1931,33 17,27 13,50 221,58 120,10 I 40 54 t31.3

1931.35 t?.27 13,50 22.1,58 120,t0 I 40 34 t31.3

163t,35 t?.E? 13.90 221.58 1_0,10 i 40 34 631,3

1651.33 1?,27 13.50 221.58 120,10 1 40 54 631.3

1831.35 17.27 13.50 221.56 120.10 I 40 54 631.3

RAP 309.28 2CC 1.4449

INJ E LAT INJ 2 LONG

12.|| 40,61

17.3R 30.IS

29.13 550.29

20._3 350.Z6

29.I3 350.28

28.13 _30.2i

28.13 350.26

DIFFERENTIAL CCRR[CTIQN_

TOE -.9563 TRA-I.5739 TC3 .0038 BAU .1224

ROE -.4133 IRA -.3558 RC3 .3389 FAU .06635

FOE 1.3203 FRA 3.7953 FC3-R.t266 BRP 4165

00£ 1.041R BRA 1.6159 EC3 .3389 FRP ?6?

LAUNCH DATE NAN 28 19?1

HELIOCENTRIC CONIC

NL 149.2E LAL -.00 LOL 104.99 VL 32.943 GAL

RP 206.18 LAP -1.77 LOP 339.45 VP 24.307 GAP

MIO'COURR[ EXECUTION ACCURACY

6GT 2350.t 8OR ?SS.O SO3 493.?

RRT .9494 RRF ".9073 RTF -.9070

SOB 2468.4 R23 -.2190 RI3 -.9176

9GI 2438.3 SO2 384.1THA 15.66

FLIGHT TIME: 190,00

DISTANCE 437.487

-5.61AZL 93.73 HCA 151.71 6HA 1R1.38 ECC .24003

13.12 AZP 86.71TAL 330.34 TAP 1_2.05 RCA 145.44

RC 84.414 r_. -24.47

PLANETOCENTRI¢ CONIC

C3 26.540 VHL 5.152

LNCH AZMTH LNCH TIME

90.00 20 23 14

60.00 22 ? 19

68.0? 1 E 21

88.07 1 6 21

88.07 1 6 21

G8.07 1 8 21

88.07 1 6 21

GRIT OETERMIHATION ACCURACY

ST 91.4 8R 23.9 88 58.?

CRY ,9739 CRS .8799 CST .9838

LSA 87.1 HSA 13.9 8SA .9

ELl 65.? EL2 5.1ALF 20.92

GP 10.39 ZAL 139.13 ZAP l SO.?? ET6 160.54 ZA[ 165.47 ET[ 101.43 2AC t11.46

ARRIVAL DATE 8(P 10 1971

EARTH TO MARS

INC 3.7321 VI 29.860

APO 23T.31 V2 29.496

ETC 279.11 LVI -23.13

DLA -35.22 RAL 33g.90 RAO 6¢*45.9 VEL 12.104 PTH 7.08 VHP 9.284 DPA -9.73

L'I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CAT TIN

2448.07 -4.80 64.22 203.88 137.39 21 4 2 1448.1

2170.83 3.36 47.09 211.69 130.18 22 43 30 1170.0

1656.27 17.84 15.81 222.15 120.89 ! 33 37 696.3

1656.27 17.84 15.01 222.15 120.89 1 33 57 659.3

1656.27 17.84 15.81 222.15 120.89 t 33 57 656.3

1656.27 17.84 15.81 222.15 120.09 I 33 57 656.3

1656.27 17,84 15.61 222,15 120,89 1 33 57 656.3

RAP 309.17 ECC t.4888

INJ 2 LAT tNJ 2 LOI,G

13.54 48.3G

18.98 28.38

28.98 332.98

28.96 352.59

29.96 352.58

28.96 352.58

28.96 352.58

DIFlrERENTIAL C_R£CTt(_8

TOE ".g755 TRA-1.5504 TC3 ".0143 BAU .1290

ROE -.41?3 RRA -.4067 RC3 .3626 FAU .06869

FOE 1.3974 FRA 3.9473 FC3-2.2393 95P 4378

BOO 1.0810 BRA 1.6029 0C3 .3629 FRP 822

LAUNCH DATE MAR 28 1971

HELIOCENTRIC CC_IIC

RL 149.22 LAL -.00

RP 206.89 LAP -1.76

RC 65.512 GL -25.57

PLANETOC[NTRIC CONIC

C3 26.149 VHL 9.114

LNCH AZNTH LNCH TIME

80.DD 20 32 S4

40,00 22 23 0

88.39 0 59 35

88.39 O 59 35

86.39 O 59 35

66.39 0 39 35

88.39 0 59 35

NED-COURSE EXECUTION ACcuRACY CRB[? DETERMINATION ACCURACY

$GT 2373.3 9GR 813.3 SO3 522.9 3T 62.8 $R 24.7 89 60.8

RRT .0634 RRF -.9262 RTF -.9049 CRT .9827 CR3 .8961 CST .9918

SOB 2508.8 R23 -.2434 813 -.9|77 LSA 89.? HSA 14.1 SSA .9

801 2477.8 $G2 393.0 THA 19,92 ELI 67,3 EL2 4.3 ALF 21.18

FLIGHT TIME 170.00 ARRIVAL DATE SOP 12 1971

DISTANCE 441.306 EARTH TO MAR8

LOt. 184.69 VL 32.892 GAL "5.52 AZL 93.87 HCA 152.97 6MA 190.45 ECC .2359Y INC 3.8680 Vl 29.060

L_ 337.?2 VP 24.239 GAP St.?6 AZP 86.36 ?AL 330.41 TAP 123.39 RCA 145.51 APO 235.39 V2 26.498

GP 11,12 ZAL 135.68 ZAP 149.37 [TO 160,29 ZAE 164.88 ET[ 101.07 ZAC 112.18 [TC 279.t3 LVI -23.82

OLA -36.20 RAL 339.93 RAO 6645,5 VEL 12.008 PTH ?.0? VHP 9.121 OPA -9,02 RAP 309.00 [CC 1.4303

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM IHJ 2 LAT IHJ 2 LONG

2418.97 *S.3Z 92.99 204.95 137.49 2I 13 13 1418.8 14.98 47.04

2125.23 5.36 44.90 213.23 130,00 22 58 25 1125.2 20.80 25,89

1180.33 18.42 19.10 222.84 121.73 I 2? 35 680.3 29.82 354.88

1680.33 18.42 18.10 222.84 121.73 I 27 35 980.3 29.82 354.88

1680.33 18.42 tS.lO 222.84 121.73 1 27 35 680,3 2g.82 354.88

1800.33 tS.42 18.10 222.64 121.73 t 2? 35 680.3 29.82 354.88

1680.33 18.42 IS.IS 222.84 |21.73 I 27 35 680.3 29.02 354.68

DIFFERENTIAL CGRRECTION8

TOE -.SETS TRA-1.4958 TC3 .009R RAU .I3?I

ROE °04215 RRA ".4405 RC3 .3920 FAU .07191

FOE 1.4891 FRA 4.OOOS FC3-2.3?OS 68P 4230

ROE 1.0533 ERA 1.1918 8C3 .3921 PiP SOS

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

ROT 2342.9 SGR 078.4 $61 552.0 ST $2.5 SR 25.4 IS 92.7

RRT .SYS2 RRF °.9417 RTF -._JSS CRT .9892 CR& 08108 Cll .$k04

$98 2502./ 825 ".2S00 RI3 -,9236 LSA gI.O HIA 14.2 85A .8

SOt 2470.5 SO2 399,9 THA 18.75 ELI 67.4 EL2 3,4 ALF 21.9i

L4UNCH OAT2 MAR t8 Ig?l FLIGHT TIME I?Z.O0 ARRIVAL OAT[ SOP 14 1011

HELIOCENTRIC CONIC

RL 149.22 LAL -.00

NP 20|.71 LAP "1.74

RC R8.SS? GL "29.74

PLANETOC[NTRIC CONIC

C3 85.848 VML 5.064

LNCH AZHTH LNCM TIME

SO.DO 20 43 31

80.00 22 41 37

84.70 0 53 23

84.70 0 53 23

04.?0 0 53 23

64.70 0 53 23

84.?0 0 53 23

DIFFERENTIAL CORRECTIONS

TOE -.9898 TRA-1.46?4 TC3 ".0127 8AU .2449

ROE -.4317 RRA -.4971 RC3 ,4192 FAU ,07400

FOE t,9819 FRA 4.2443 FC3-2.4783 08P 4439

BOO 1.07'98 9RA 1.5494 9C3 .4194 FRP 925

DISTANCE 445.193 EARTH TO MAR8

LOL lS4,OR VL 92.944 6AL -$.44 AZL 94.0| HCA 154.'24 9MA 199.$9 ECC .23216 INC 4.0117 Vl 29.860

LO_ 338.99 VP 24.|$9 GAP |2,40 A2P 99.39 ?AL 330,49 YAP 124.72 RCA |49,$7 APO 233,60 V2 29,493

GP II.R2 ZAL 135,19 ZAP 147,91 ET$ t$g,gR ZA( 164.2! ETE 101,00 ZAC 112,98 ETC 276.18 LVI -26.$?

OLA -37.23 RAL 340.61 RAO 6645.3 V[L 12.075 PTH ?,09 VHP

L'I TINt INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINt

23R?.?D -1.77 91.69 206,21 137,55 2l 23 25

207].13 7.63 42.36 215.|6 129.69 23 19 10

1703.84 18,99 20.39 223.66 122.64 I 2! 47

1703.84 18.99 20,39 223,66 122.64 ! 21 47

1703.84 IB.99 20.38 223,69 122.84 1 21 47

|703.84 18.99 20.38 223.66 122,64 l 21 47

1703.84 18,99 20,38 223,69 122,64 1 21 4?

NIO-COURSE EXECUTION ACCURACY

SOT 235?,6 $GR 955.7 SO3 $83.0

RRT .98?0 RRF -.9947 RTF -.9056

3G8 0544.D 823 ",2719 Rt3 -.9240

$G1 2510.0 $G2 414,6 THA 20,39

$,969 DPA "8.25 RAP 301.?! (CC 1.4234

PO CST TIN INJ 2 LAT INJ 2 LONG

1387.? 16.49 43,84

1073,1 22.82 22.g?

?03.8 30.?0 337,18

?03.9 30.?0 357.18

703.9 30,?0 357,18

703.8 30.?D 337.18

?03.8 30.?0 397.18

OR01T DETERMINATION ACCURACY

ST G3.g SR 28.5 $8 65,0

CRT .8947 CR8 .9258 CST .gs84

L$A 93,8 NSA 14,9 $86 .8

ELI 6g,I EL2 2.5 ALF 22.47

238



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, i971)

LAUNCH DATE NAR 8S 191t

N[LIOCENTt|C CONIC

RL 149,22 LAL -,DO

RP 206,75 LAP -I,73

RC 9?.eY? 6L -27.98

PLANETOCENTRIC CONIC

C3 85.639 VHL 5,069

LNCN AZNTN LNCN TIME

50.00 20 55 39

90.00 23 4 58

62.90 D 47 42

92.g8 0 47 42

62,g8 0 4? 42

92.98 0 4? 42

LO(. tOA.eD VL 32.799 GAL

LOP 340.25 VP 24.102 GAP 12,05 AZP 86,20 TAL 330.55 TAP 126,08 RCA 145,94 APO 231.93

GP 12.91 ZAL 134,88 ZAP t49.35 ETS 159.67 ZA[ 165.44 ET[ 101.22 ZAC |25.87 ETC 2?6.21

DLA -90,32 RAL 841,36 RAO $645.3 VEL 12.067 PTH T,05 VHP 5.020 DPA -?.40 RAP 308.59

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIN INJ 2 LAT

2354.90 ",12 E0.32 207,72 13T.58 21 34 54 1354.9 19.06

2009.72 10.37 39,27 217.64 129.16 23 38 28 1009.7 25.20

1727.06 19.56 22°6? 224,63 123,63 ! 16 29 72?.1 31.60

I727.06 19.59 22.67 224.63 123,63 1 16 29 727,1 31.$0

1727.06 19.56 22.6? 224.63 123.63 I 16 2g 727,1 31.60

1?27.06 19,56 22.6? 224,63 123.63 I 16 29 727.1 31.60

FLIGHT.TIHE 174,00 ARRIVAL DATE SiP 19 1971

OI�TANC[ 449,028 EARTH TO NARI

"_.39 AZL 94.17 HCA 155,51 8MA 188,78 ECC ,22855 INC 4,1719 VS 28,860

V2 28,489

LVI -27.39

ECC 1.4219

INJ 2 LONG

44.13

Ig.29

359.52

559.52

359.52

359.52
92.98 0 47 42 1727.06 lg.56

DIFFERENTIAL CCARECTZONS

TOE -.9996 TRA-1.4212 TC3 ",0137 BAU .1945

RDE -.4444 RRA -.5498 RC3 .4505 FAU .07673

FOE 1,6569 FRA 4.3924 FC3-2.89!I 89P 4490

BOE 1.0930 BRA 2.5235 BC3 .4507 FGP 980

LAUNCH OAT[ MAR 26 1971

H_L IOCENTR IC CC_IZ C

22.6? 224.63 123.63 I 19 29

MID'COURSE EXECUTION ACCURACT

$GT 2340.9 $GR 1042.9 $G3 614.2

RRT .8949 RRF -.9651 RTF -.9058

SG2 2562.6 923 -.2821 913 -.9277

901 2526,1 $02 431.3 THA 22.45

?27,I 31.60 • 389.52

ORBIT DETERMINATION ACCURACY

ST 64.3 SR 27.8 SS 97.2

CRT .9981 CRS .9591 CST .9567

LSA 95,9 NSA 14.7 SSA .8

ELI 70.1 EL2 1.6 ALF 23,36

FLIGHT TIHE 176.00 ARRIVAL DATE 8EP 18 _971

DISTANCE 452.929 EARTH TO MARS

LOL 184.69 VL 32.759 GAL -5.28 AZL 94.35 HCA 156.78 $MA 188.03 ECC .22517 ]NC 4.3475

LOP 341.52 VP 24.039 GAP 11.71 AZP 86.00 TAL 330.61 TAP 127.39 RCA 145.70 APO 230.37

GP 13.79 ZAL 133.95 ZAP 144,79 ET$ 159.31 ZAE 162.55 ETE 101.67 ZAC 114.85 ETC 2?6.23

DLA -39.48 RAL $42.19 RAO 6645,2 VEL 12.062 PTH 7.05 VHP 5.683 OPA -6.48 RAP 306.15 ECC 1.4201

L-! TIME ;NJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2319.71 1.64 58.85 209.52 137.55 21 47 ST 1319.7 19.74 42.47

1921.37 14.13 34,83 221.15 128,14 24 10 11 921.4 28.32 13.90

1750.22 20.12 25,00 225.77 124.71 1 11 44 750.2 32.53 1.93

1750,22 20.12 25.00 225.77 124,71 I 11 44 750.2 32.53 1.93

1750.22 20.12 25,00 225.77 124.71 1 11 44 750.2 32.53 1.93

1750.22 20.t2 25.00 225.?7 124.71 t 11 44 750.2 32,53 1.93

0 42 33 1750.22 20.12 25.00 225.77 124.71 1 11 44 750.2 32.53 1.93

Vl 29. OGO

V2 29.485

LVl -26.26

RL 149.22 LAL -,00

RP 206.?7 LAP -1.71

RC 69.140 CA. "29.30

PLANETOCENTRIC CONIC

C3 25.523 VHL 5.052

LNCH AZMTH LNCH T|NE

50.00 21 9 17

60.00 23 38 IO

61.22 0 42 35

61.22 0 42 33

61.22 0 42 33

61.22 0 42 53

61.22

DIFFERENTIAL CCRRECTIONS

70E-1.0099 TRA-l.S?IO TC3 -.O|5S BAU ,1654

ROE -,4616 RRA -.6084 RC3 .4845 FAU .07956

FOE 1.7611FRA 4.5591FC3-2.6966 BSP 4522

00E 1.1095 BRA 1.4987 BC$ .464? FSP 1034

LAUNCH DATE NAR 26 1971

HELIOCENTRIC CCklIC

RL 149.22 LAL -.00 LOL 184.69 VL 52,71B GAL

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2316.7 $GR 1142,3 $63 645,6 ST 64,7 $R 29.4 $$ 69,4

RRT .9005 RRF -.9733 RTF -,9050 CRT .9996 CR$ .9510 CST .9849

SGB 2583.0 923 ".2889 913 -.9318 LSA 98.2 HSA 15.0 $$A .?

$61 2343.1 $62 452.3 THA 24,78 ELl ?1,I EL2 .8 ALP 24.42

FLIGHT TIRE 178,00 ARRIVAL DATE 8[P 20 1971

DISTANCE 456.854

-5.21 AZL 94.54 HCA 156.04 SMA 107.33 [CC .22198 INC

RP 206.81 LAP "1.70

RC 70.455 GL -30.72

PLANETOCENTRIC CONIC

C3 25,519 VNL 5.052

LNCN AZNTH LNCH T|N[

50.00 21 24 59

59.40 0 37 59

59.40 0 37 59

59.40 0 37 89

59.40 0 37 39

59.40 0 3? 59

59.40 0 37 89

LOP 342.79 VP 23,979 GAP 11.37 AZP 85.79 TAL 330.97 TAP 128.71 RCA 145.75 APO

GP 14.80 ZAL 133,25 ZAP 143.11 ET$ 158.91 ZAE 161.S4 ET[ |02,31 ZAC 115.95 2TC

EARTH TO MARS

4.5426 Vl 29.960

228.92 V2 29.460

279.25 LVI -29.25

DLA "40.71 RAL 343,12 RAD 6643,2 VEL 12.062 FTH 7.04 VHP 5.555 OPA -5.48 RAP 307.74

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIHE PO C8T TIM ]NJ 2 LAT

2261.34 3,57 5?,25 _ 211.69 137,47 22 3 0 1281.3 21.51

1773.48 20,$6 27,39 227,11 125,89 7 32 773,5 33.48

1773,48 20.66 27.39 227.11 125.89 ? 32 ?73.5 33,48

1773,45 20.86 2?.39 227.11 125.89 ? 32 773.5 33.48

1775.48 20.95 27.39 227,11 125.89 7 32 7?3.5 33.48

1773.48 20.66 27,39 227.11 125.8g 7 32 773.5 33.48

1773.48 20.66 27.39 227.11 125.89 7 32 773.5 33,48

[CC 1.4200

INJ 2 LONG

40.62

4.41

4,41

4.41

4.42

4.41

4.41
01VFERENTIAL CCRRECTION8

70£-1.0180 TRA-I.3134 TC3 -.0137 BAU .1780

ROE -.4839 ERA ".5669 RC3 .5217 rAU .08252

FDE 1.6738 FRA 4,66?3 FC3"2.7997 $$P 4511

90[ !.1272 9RA 1,4730 6C3 ,5219 FSP 1056

LAUNCH DATE MAR 29 1571

N2LIOCENTRI¢ CONIC

RL 149.22 LAL -.00

RP 206.8? LAP -1.68

RC 11.818 GL -32.24

PLANETOCENTRIC CONIC

C3 25.637 VHL 5.063

LNCH AZNTH LNCH TIME

$0.00 21 43 24

57.53 0 34 1

5?.53 0 34 1

57.53 O 34 1

57.53 0 34 1

57.55 0 34 1

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATIOH ACCURACY

8GT _279.3 SGR 1254,9 $03 976.4 8T 64.8 5R 31.3 53 71.5

RRT .5045 RflF ",_788 RTr -._J44 CRT .9993 CR8 .9614 ElY .v531

3GO 2602.0 R23 -,2901RI3 -.9368 LSA 100.4 HSA 15.3 55A .?

801 2557.9 SG2 476,1 THA 27.51 EL1 72.0 EL2 1,1 ALP 25.74

FLIGHT TIME 180.00

O]$TANC[ 460.800 EARTH TO MAR8

LOt. 184.69 VL 32.677 GAL -5,14 AZL 94.76 HCA 159,31 SNA 186,88 ECC .218991NC 4,7601 Vl 29.960

LOP 344.06 VP 23.920 GAP 11.04 AZP 85,55 TAL 330.73 TAF t30.03 RCA 145.80 APO 227.56 V2 20.474

GP 19.09 ZAL 132.48 ZAP 141,38 ETS 198,4g ZAE 160,39 ETE 103.10 ZAC 117.18 ETC 276.27 LVI -30.39

DLA -42.02 RAL 344.16 RAO 6645.3 VEL 12.087 PTH ?.OS VHP 5.438 OPA -4.32 RAP 307.25

L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZHTH INJ TIME PO C8T TIN ]NJ 2 LAT

2238.61 5.?1 55.45 214.33 137.31 22 20 43 1238.6 23.54

1797.04 21.19 29.84 228.66 127.17 1 3 58 797.0 34.45

1797.04 21.19 29.84 228.66 127.17 1 3 58 797.0 34.45

1797.04 21.19 29.84 228.$9 127.17 1 3 58 797.0 34.45

1?97.04 21.19 29.84 228.66 127.17 1 3 58 797.0 34.45

1797.04 21.19 29.84 228.66 127.17 1 3 58 797.0 34.45
57.53 0 34 1 1797.04 21.19

DIFFERENTIAL CCRRECTIONS

TOE-t.0388 TRA-1.2606 TC3 -.02?3 8AU .1918

ROE -.5151RRA -.?362 RC3 .5590 FAU .08513

FOE 2.0081 FRA 4.7957 FC3-2.9749 BSP 4625

6DE 1.1595 BRA 1.4598 0C3 *ssg7 FSP 1144

2g.84 228.66 127,17 1 3 $8

ARRIVAL OATC $EP 22 1971

MID*COURSE EXECUTION ACCURACY

SGT 2251.4 Sr_,R 1384.8 SG3 ?0?.2

RRT .9053 RRF -.9849 RTF -.9016

SG8 2643.2 R23 -.2909 R13 -.g415

SGI 2593.4 SG2 510.7 THA 30,41

[CC 1.4219

]NJ 2 LONG

38.4g

6.99

6.99

6.99

6.gg

S.99

797.0 34.45 6,99

ORBIT OETERNINATION ACCURACY

ST 65.5 SR 33.? SS 74.2

CRT .9974 CR5 .9704 CST -9515

LSA 103.3 NSA 15.7 SSA .6

EL1 73.6 EL2 2.2 ALF 27.18
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jPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971) •

LAUNCH DATE MAR Ill 1671

MELIOCENTNI¢ CONIC

RL 14i.tl LAb -.00

tP lOS,S3 LAP -I,SS

RE ?3,E88 K -$8,87

PLANETO¢ENTRIC CONIC

C3 15.887 VHL S,086

LNCH AZNTM LNCH TINS

SO.0O 21 S 43

88.56 0 30 42

55.56 O 30 42

68.58 O 30 42

5S.58 0 30 42

55.58 0 30 42

SS.S8 0 30 42

FLIGNT YIN[ lt|,O0 ARRIVAL OATS $EP 84 liYl

OI|TAMC( 464,767 EARTM TO NAGS

L04. 184.St VL SI.$42 GAL -I,O? AZL 95,00 MCA 160,S? 6NA 166.07 [¢¢ .2|S|$ INC 5.0044 Vl ES.6SO

LOP 345,33 VP 13,664 GAP |0,72 AZP 86,20 TAL 330,76 TAP I31,35 flCA $45,65 APO 226,30 V2 2i.46i

GP l?,4S ZAL 131,G3 ZAP tH,St [T8 168,03 ZA[ 152.0? [T[ 103,69 ZAC t18.56 ETC 276,2S LVI -31,47

OLA -43.41 RAL 34|,34 RAD 6046.4 V[L rE,D?? PTH ?.OR VHP 5,332 DPA o3,0? RAP 306.69 ECC 1,4868

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINS PO CST TIM |NJ 2 LAT INJ 2 LONG

8189.83 6,16 53,36 21?.63 137.D4 22 42 12 1169,2 25,79 35.V5

1821.81 2|.68 • 32,3g E30.46 128.58 1 | 3 82i.t 35,43 9,72

1681,21 21,68 32.39 230.48 I28,58 ! l 3 821,2 3S.43 9,72

1821.21 21,68 32.39 230,46 128.58 ! 1 3 82t.2 35.43 6.72

1821,21 21,68 32.39 230,48 128.58 1 I 3 821.2 35.43 9,72

1821,21 21.68 32,39 230,48 128.58 I 1 3 821,2 35.46 9.72

1821.21 61.66 32.39 230.48 128.58 1 I 3 621.2 35.43 9.72

DIFlrERENTIAL CCRRECTION8

TDE-1.DS?S TRA-I.1974 TC3 -.0333 BAU .2082

ROE -.5§4? RRA -,9113 RCS ,SOOS FAU .08795

FOE 2.1836 FRA 4,9001FC3-R.9402 BSP 4675

BOG 1,1942 |AN 1,4483 BC3 .6018 F8P 1192

LAUNCH DATE NAN _D 1971

HELIOCENTRIC CONIC

RL 149,22 LAL -,GO L_- |64.69 VL 32.609 GAL.

MID-COURSE EXECUTI(3_I ACCURACY ORBIT OETERN1NATION ACCURACY

6GT 8206.2 6GR 1531.2 $03 735.7 6T 65,7 6R 36.S 68 76.?

RRT ,9051 RRF -,9888 RTF -,8669 CAT .9941 CR6 .9778 CST .8498

SGB 2184,? R23 ",2843 N13 -,9471 LSA 106,2 MSA 16.D 86A .6

6Gl 262R,5 SG2 546,2 THA 33,80 ELI 75,| EL2 3,8 ALF 26.96

FLIGHT TIME 164,00 ARRIVAL DATE 6EF 26 1971

DISTANCE 468.753

-3,02 AZL 95.60 HCA 161.63 8NA

RP 2O?.O0 LAP "!.64

RC 74,683 GL _3S.64

PLANETOCENTRIC CONIC

C3 26.$25 VHL 5,131

LNCH AZMTH LNCH TIME

50.00 22 34 10

53.54 O 23 9

53.54 0 28 9

53,54 D 28 9

53.54 0 28 9

53,54 0 26 9

53.54 D 28 9

EARTH TO MARS

18|,51ECC .81388 lHC 5,2618 Vl P9.6S0

t32,63 RCA 145.69 APO 225.|E V2 26,4§9

104.94 ZAC 120.11 ETC 2?6,31 LVI -32.78

LOP 346.59 VP 23,809 GAP 10,41AZP 84.98 TAL 330.82 TAP

GP 16.97 ZAL 130.67 ZAP |37,88 ST6 157,54 ZAE 137.§7 ETE

DLA -44,90 HAL 346.69 RAO 6645.5 VEL 12.095 PTH ?,07 VHP 3.240 OPA -1.66 RAP 306.04 ECC 1,4332

L-I TIME INJ LAY INJ LONG INJ AT ARC tNJ AZMTH INJ TIME leo CST TIN INJ 2 LAY INJ 2 LONG

2128.53 11,19 50,74 221.89 136.55 23 9 39 l128.S 28.46 36.68

1846.22 22.12 35.05 232.61 130,13 0 38 55 846.2 36,41 12.63

1846.22 22,12 35.05 232,61 130.13 0 36 |5 646.2 36.41 IE,SS

1846.22 22.12 35.05 232.61 130.13 0 58 35 646.E 36.41 12.63

1846.22 22.12 35.05 232,61 130.13 0 88 55 846.2 36.41 12.63

1846.22 22.12 35,03 232.61 130,13 0 58 55 846.2 39.41 12,63

1646.22 62.|2 35.05 232,61 130.13 O 56 53 846.2 36.41 12.63

DIFFERENTIAL CCRRECTION$

T06-1.0622 TRA-I.1307 TC3 -.0447 6AU ,REST

ROE -.6074 RRA -.8948 RC3 ,6425 FAU ,08035

FOE 2.3233 FRA 4.9851 FC3-2.9?|4 86P 4?68

9DE 1.2410 BRA 1,4420 3C3 .6440 FSP 1241

LAUNCH DATE NAN 26 1971

HELIOCENTRIC CCNIC

RL 149.22 LAL -,00

RP 207.08 LAP -1.63

RC 76,180 GL -37,57

PLAN(TOC[NTRIC CONIC

C3 26.959 VHL 8.19E

LNCM AZNTH LNCH TIME

80,O0 23 18 21

31.4I 0 23 30

51*4t 0 66 30

SI,41 0 26 30

5t.41 0 26 30

91,41 O 66 30

Sl.41 0 29 80

NIO-COURSE EXECUTION ACCURACY

6GT 2154.2 3GR 1698.6 SG3 762.1

RRT .0031RRF ",9917 RTF -.6950

$GB 2743.3 R23 ".2727 R13 -.9535

8GI 2679.9 6G2 586.3 THA 37.56

FLIGHT TIME 186.00

DISTANCE 4?E.756

LOL 184,69 VL 38.577 GAL -4.99 AZL 95,60 HCA 163.09 6HA

LOP 347,86 VP 83,?$6 GAP 10,10 AZP 84.64 TAL 330.86 TAP

GP _0.69 ZAL 129.i1 ZAP 135.46 ST| 157.02 ZAE 155.65 ST[

DLA -4S,S0 RAL 848,25 RAO 6643,6 VEL 12,1_1 PTH 7,08 VMP

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME I_ CST TIN

E04|.$8 15,46 46.83 227.99 135.53 23 49 22 1041.6

1672.37 |2,49 37,84 235.09 131.84 0 ST 42 672,4

1678.37 22,48 37,64 235,09 t31,64 O 5? 42 6?2.4

1672.37 28.49 37,84 235,09 131.84 0 S7 42 872,4

1872,37 22.49 37,84 235,09 131,84 0 5Y 42 672,4

1872,37 22,49 3?,84 235.09 131.84 0 5? 42 872.4

1672,37 22.48 37.84 835,08 I31.84 D 57 42 8?2.4

ORBIT DETERMINATION ACCURACY

ST 66.1 SR 40.0 S6 79.4

CNT ,9897 CA| .9639 CST .9486

LSA 109.5 MSA 16.4 SSA .S

ELI 77,I EL2 " 4.9 ALF 31006

ARRIVAL DATE 6EP 28 1971

EARTH TO MARS

164.66 ECC ,21110 INC |.5977 VI 29.880

133.95 RCA 145.93 APO 224.03 V2 26.449

105.92 ZAC 121.85 ETC 2?6.33 LVI -34,24

5.164 OPA -,07 RAP 305.29 [CC 1.4437

INJ 2 LAT INJ 2 LONG

32,17 27.68

31.39 15.Y5

37,39 15.76

37,59 15,75

37,39 15.?5

37,39 15,75

37,39 15,75

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TD[-I.|I09 TRA-1.OSO5 TC3 -,0553 DAU ,2402 8GT 2092,2 SGR 1088.6 SG3 784,2

ROE -.6?6T RRA -,8864 RC8 ,686l FAU .0885R ART .6855 RRF ".ll40 RTF -,_01

FOE E,5164 FRA 5.034| FC3-2,9?34 BSP 4877 863 2818.S R23 ".25SS RI3 -,9606

BOG 1.3008 ERA 1,445? 6C3 ,S807 FIP 1202 $61 2747,| |G2 $88,4 THA 41,75

LAUNCH DATE MAN |6 16?I FLIGHT TIN[ 188,00

MELIO¢EMTRI¢ CONIC DISTANCE 470,?76

RL IAi.tt LAL ".00 LQL 184.63 VL 32.|40 GAL "4.91 AZL iS,iS MCA 164.3| INA

RP 207.17 LAP "1.61 LOP 346.16 VP 23.704 GAP 9,79 AZP 64.26 TAL 330.80 TAP

NC T?.718 GL -39,67 GP EE,63 ZAL 128.41ZAP 133,27 ITS 156,48 ZAE 153.$S ETE

PLANETOCENTNIC CONIC

C3 2?,650 VML 3,277 OLA -48,21 RAL 3S0,07 RAD 6646,2 VEL 12,15? PTM 7.12 VHP

LNCM AZMTM LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ AT A$C INJ AZMTH INJ TIN[

49.1T 0 25 88 1699.97 22.78 40.78 230,02 133,72 0 37 38

49.17 O 23 56 1899.67 62.?| 40,78 238,02 133,72 0 57 36

49.17 0 26 56 1899,9? 22.78 40,?6 230.02 133,72 0 57 38

49,17 0 25 $6 18D9.97 62.78 40,?8 238,02 133,72 0 57 38

49_1? 0 28 $8 1899,67 |2,78 40,?8 236.02 133,72 0 5? 38

49,17 0 25 58 1899.97 DE.?8 40,78 238.02 133.72 0 $? 38

49.17 0 23 $6 1899.97 2E,?S 40.78 238,02 133,?2 0 S? 38

DIVVENENTIAL CORRECTIONS N|0-COUR3E EXECUTION ACCURACY

TDE-I,1333 TRA -.9654 TC3 -,0313 BAU ,E?4? SGT 1R99.2 8GR E096,9 663 799.1

ROE -.?666 RRA-l.0832 RC3 .7361FAU .0g500 RNT .8854 RNF -,gg56 RTF -,8849

VD2 2,7270 FRA 5,0235 FC3-2,9332 DDP 4862 SGB 68g9,4 R23 -.6302 RI3 -,6687

BDE 1.3696 BRA 1.4509 BC3 .?3?9 FSP 1266 SG1 2822.7 8G2 662,3 THA 46,$7

OR|IT D[TERNINATION ACCURACY

8T 86,4 8R 44,2 85 AE,R

CRT .5848 CRI ,5556 CIT ,64?6

LIA 1i3.3 NEA |8,Y SEA .S

ELI ?S,$ EL2 6.4 ALF 33.54

ARRIVAL DATE 8EP 30 18Y1

EARTH TO MAR8

134,43 ECC .20R60 ]N¢ 5,RR32 Vl ES,RIO

13§oES RCA |4|,6? APO R23,01 VE E6.438

106,89 ZAC 123,82 ETC 2?6.36 LVI -3|,87

5.107 DPA 1,71 RAP 304.44 ECC t.4583

PO C6T TIM INJ 2 LAT INJ 2 LONG

900.0 38.33 16.12

900,0 38.33 lg.12

600,0 38.33 19.12

g00,0 38,33 1g.12

900.0 38.33 19.12

900.0 38,33 19,12

800.0 38.33 19,12

ORDIT DETERMINATION ACCURACY

ST 66,0 3R 46.3 86 84.9

CRT ,9785 CN6 ,9g21 C6T .g467

LDA 117.I MSA 17.0 SDA .4

ILl 82.D EL2 8.0 ALF 36.59
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LA_ DATE MAR II IIVl

N[LIOCEHTRIC ¢Cli1¢

tL 141.28 LAb -,00

RP 207.2l LAP "|.$8

RC 79,R99 GL -41.R8

PLANETOCENTRIC CONIC

CS R9.081 VHL 5.393

LNCH AZMTH LNCH TINS

4S,86 O 2S Sl

46.82 O $6 91

4S.92 0 _ 51

46.8R 0 26 51

46.82 ORS 51

4S.SR O 21 51

4S.82 O 2S 51

FLIGHT Tlllt liD,D0 ARRIVAL DATE OCT 2 tsYI

01ITANC[ 4S0.80!

LC4, |14.ii VL 38.981 iAL -4,86 AZL 06.3D HCA lit.it 8NA

LOP 3SO.3l VP 23.654 GAP 9.$0 AZP 83.R1 TAL 330,92 TAP

GP 24,62 EAL lET,O? ZAP I30,9| ET8 ISS,i3 EAR lSl,S3 ETE

EARTH TO NARD

II4.O4 ECC *tOSS6 INC i.3iOi V! lg,lS0

I$6.53 RCA 141,00 APO E2E.D? V2 2R,4EI

10T,82 ZAC IE6,DS ETC 2TS.4D LVI -3T,TO

OLA "SO.OR RAL 3DE.IS RAD D641.S VEb 12.207 PTH ?.16 VHP S,O?4 DPA 3.T4

L-I TINS INJ bAT 1HJ LONG INJ RT ASC INJ AZHTN INJ TIN[ PO CST TIM

192t).49 E8,93 43.89 241.45 t35.79 O 59 I 969.S

1989.49 22.93 43.89 241.48 133,?9 O 59 1 929,5

19E9.49 22.93 43.$9 241.48 I35,T9 O 59 ! 929,3

19H.49 EE.93 43.89 241.45 133,79 0 59 1 929.5

1929,49 62.93 43.Sg 241,46 135,79 0 5i 1 969,5

192g,49 EE.93 43.89 24t.48 135.79 O 5g 1 929,S

192g.49 22,93 43.59 241,48 135.79 O sg ! 929_5

RAP 303.48 ECC 1.4Yll

INJ 2 LAT |NJ S LONG

39,22 22.40

39.21 22.80

39,2I 22.00

39.21 EZ.9O

39.21 22.80

39.EI 22.00

39.21 22.80
DIF/rERENTIAL CCRRECTION8

TDE'I.IglD TRA -.8889 TC3 ".0819 DAU .$DE6

RDE 0.8955 RRA-l.1969 RC3 .??4O FAU .D9551

FDE 3.0033 FRA 4.9873 FC3-2,8434 BSP 522?

DOE 1.4901 ERA 1.4900 De3 .7763 FSP 1336

MIO-COURSEEXECUTION ACCURACY

8GT 1942,1SGR 2349.7 SG3 809;0

RRT ,8856 RRF -.9969 RTF -.8745

SG8 3048.5 R23 -.2OBl R13 -.9750

SGI 2963.4 SG2 TIS.! THA 51.11

LAUNCH OAT[ MAR 26 1971 FLIGHT TINS 192.00

HELIOCENTRIC CONIC

RL 149.22 LAL ".DO

RP ROT.3? LAP "1.56

RC 80.909 Gt. -44.52

PLAN[TOCENTNIC CONIC

C3 30.762 VHL 5.546

DI8TANCE 484.655

LOL 184.69 Vt. 36.495 reAL -4,$2 AZL $6.90 HCA 166.87 8HA

LCP 351.65 VP 23,609 GAP 9.20 AZP 83,28 TAL 330.94 TAP

GP 2?.31 ZAL 125.54 ZAP 128,38 ET8 195,38 ZAE 149.07 ETE

DLA -52.01 RAL 354.8? RAD 664?,3 VEL |2.E76 PTH T.RE VHP

LNCH AZNTH LNCH TIN[ L-| TIME

44.39 O 29 34 196t.50

44.35 O 26 34 1981.50

44.35 O 26 34 1961.50

44.85 O 29 34 196|.50

44.35 0 29 34 1961.5D

44.39 0 29 34 1961,5D

44.35 O 29 34 1961.50

DIFFERENTIAL CORRECTION8

TDE'l.E446 TRA ",7917

HDE-l.0709 RRA-I,3159

FOE S.3148 FRA 4.8640

BDE 1.G419 BRA 1.5357

INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ

62.90 47,19 245.58 130,07 l

22.90 4?.19 245.58 13S.O? 1

22.90 4?.19 245.58 136.07 !

22.90 47.19 245.58 138,07 l

26.90 47.19 245.58 139,07 1

22,9D 4?.1g 245.59 138.07 1

22.90 47.19 245.58 138.0T l

HID-CCUR$E EXECUTION ACCURACY

TC3 -.D961 6AU .3367 SGT IRSZ.D $GR 6629.3 363 RO?.I

RC3 ,8130 FAU ,09569 RRT ,6749 RRF ".9977 RTF -.8630

FC3-2.6913 DiP 5506 868 3216.1 R23 ",ITs? R13 ".9819

De3 .REST FSP 1337 $GI 3166.4 $62 T54.4 THA 36,16

FLIGHT TINS 194.00

DISTANCE 488.913

L_ 154.69 VL 32.471 GAL "4.79 AZL 97.51 HCA |65,12 8HA

LOP 352,91 VP 23,539 GAP 8.92 AZP 86.65 TAL 330.95 TAP

GP 30.14 ZAL |23.8| ZAP 125,65 ET8 |S4.IT ZA[ 149,19 [T[

DLA -54.09 RAL 3SO,OR RAD 6948.2 VEL 12.569 PTH 7,29 VHP

LAUNCH DATE NAR 26 IR?I

HELIOCENTRIC CONIC

RL 149.22 LAL ".DO

RP 207,40 LAP "1.S4

RC 8E.SSO GL -47.33

PLANETOCENTRIC CONIC

C3 33.072 VHL 5,751

LNCH AZNTN LNCH TIME L-! TIME INJ LAT

41.?S O 34 46 till.l| E|,t!

41.7i O 34 46 IRRS,G5 RE.RE

41.76 O 34 46 199R.85 22.SE

41.?S O 34 41 1996.15 R_,SE

4I.YS O 34 41 |999.65 22,$2

41.76 O 34 46 1999,65' 62.62

41.71 O 34 49 |996,$5 22.52

DIFFERENTIAL CQqRECTIONS

TDEoI.3083 TRA -,6827 YC3 -.lOS2 IAU .3?S!

ROE'I.3III RRA'I.4395 RC3 .849R FAU ,DS49R

FOE 3.6987 FRA 4.S37? FC3-2.4859 |IF 5819

6DE 1.8557 ERA 1.593R DC3 .8598 FSP 1309

LAUNCH DATE MAR 26 19?1

INJ LONG INJ RT A$C INJ AZMTH INJ

gO.IT 250.51 140.55 I

50,67 EGO.51 140.55 1

50.87 250.51 140.55 1

50.57 250.51 140.55 !

90.67 250.51 t4O._S !

50.67 250.51 140.55 1

50.17 250.51 140,55 I

M[9*COUR3[ EXECUTION ACCURACY

$_Y I749.1 $GR 2941.4 $G3 789.9

RRT .6595 RRF "*9983 RTF "._,6T

565 3422.1 R23 ",1513 Ri3 -,5870

$GI 3329.? 562 789.9 THA SI.I5

CRDIT DETERMINATION ACCURACY

ST ST.O 8R 56.1 88 88.5

CRT .9?5D CRS .9948 CST .9476

LSA 123.2 NSA 17.3 SSA .4

EL1 86.9 EL2 9,6 ALF 39.81

ARRIVAL DATE OCT 4 1971

DIFFERENTIAL CCRRECTIONS

TDE-1.3828 TRA -.5600 TC3 -.12|0 DAU .4277

RDE-1.6?4R RRA-I.S686 RC3 .8729 FAU ,09242

FOE 4.083R FRA 4.3057 FC3-2.2044 DSP 6244

ODE 2.1?20 DNA 1.6656 BC3 .8814 FSP 1260

EARTH TO MAR8

183.61 ECC ,60467 IHC 6.8975 Vl 2i.SSO

13T.81 RCA 146.03 APO 621,19 V2 R6.419

IOS.?E ZAC 128.59 ETC 2?6.46 LVi -39.T5

5.0?1 DPA 6.04 RAP 3OR.3R ECC 1.5063

TIH[ PO CST TIN INJ 2 LAT INJ 2 LONG

2 16 961,5 39.90 26.86

2 16 961.5 39.96 26.62

E 16 9S1.5 39.96 26.62

2 16 961.5 39.96 26.62

2 |G 961,5 39.96 26.82

2 16 961.5 39.96 26.8R

2 IS 961.5 39,96 26.82

ONDIT DETERMINATION ACCURACY

ST 67,3 GR S4.S 88 92,2

CRT .9T13 CR8 .9967 CST .9499

LSA t_g.O MSA IT.4 SSA .3

EL1 92.5 EL2 II.R ALF 430?4

ARRIVAL DATE OCT G 19Tt

EARTH TO MARS

IDI,E2 [CO .20286 INC T. 5084 Vt RR.SSO

139.07 RCA 146,06 APO 220.38 VE 26.402

109,5? ZAC 131.49 £TC 276.54 LVl "4E.D6

5,107 DPA 8.6? RAP 301.15 ECC 1.9443

TINE PO CiT TIM IRa 2 LAT IHJ 2 LONG

5 2 ggD.S 40.52 31,23

8 2 996,6 40.52 31.23

8 2 996.6 40.52 31.23

5 2 sgD,s 40.52 31.23

S 2 996.S 40.52 31.23

$ 2 ggs.s 40.52 31.23

8 2 996.6 40,52 31.23

ORBIT DETERMINATION ACCt_ACV

ST S?.S |R 75.1 $S 9e.0

CRT ,9689 CRI ,998D CIT .e$I|

LSA 138.3 NSA 17.4 SSA .3

ELI 100.2 EL2 12.5 ALF 48.11

FLIGHT TINS Ill.DO ARR:VAL DATE OCT O 1971

HELIOCENTRIC CONIC DISTANCE 492.981 EARTH TO MAR8

RL 146.22 LAL -.DO LOL 184.69 VL 32.44R GAL -4,75 AZL 99,29 HCA 169.37 SNA 102,86 [CC ,2DIll INC 8,2604 VI 29.860

RP 207.S0 LAP -t.52 LOP 394.1T VP 23.51R GAP 8.$4 AZP 91.98 TAL 330.9D TAP 140.33 RCA 146,08 APO 219.63 Y2 29.399

R¢ 94.247 GL -SO.4S GP 33.3? ZAL 121.R4 ZAP 122,?1 ST3 IS4,42 ZAE 142.SE ETE 110.40 ZAC 134.F6 ETC 276.GS LVI -44.63

PLANETOCENTRI¢ CONIC

C3 36.297 VHL 6,029 OLA "SG.ET RAL 2,16 RAD 6_g,4 VEL 12.4g8 PTH ?.3R VHP 5,1DR OPA II.S$ RAP 299.?4 [CC 1.3974

LNCH AZMTH LNCH TINE L-I T1H£ INJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3V.Qg 0 43 21 2035.gD 21.98 $4,30 256.4T 143,21 ! IT 17 1035*g 40,?8 36,03

36,09 0 43 21 ED35,SD 21,98 54,3D 256,4? 143.21 I IT IT 1035.9 40.78 36.03

39.09 D 43 21 2039.9D 21.$8 54.30 259,4T 145.21 l tT IT 1D35.S 40.?8 36.03

39,09 0 43 21 2035,g0 21,98 $4.30 259,47 143.21 I 17 17 IDIs.g 40.78 36.03

39.09 0 43 21 2D35.90 21_98 S4.3D 296,4T 145.21 I l? 17 1D3s,g 40.?8 36.03

96.09 0 43 61 2035,9D 21,98 54,3D 256,4T 143,21 1 IT 1? ID55,g 4D.?8 36.03

39.09 Q 49 21 2035.90 21.98 54,30 259.4? 143,21 1 17 17 ID39.g 40.?8 36.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATICN ACCURACY

3GT 1634.3 3DR 32g5.5 363 755.7 ST 6?.3 SR 89.3 SS 100.4

RRT .8387 RRF -.ggs? RTF -,824T CRT .g68D CRS .g988 CST .9544

$66 5678.5 R23 -,124D RI3 -,g915 LSA 14g.3 NSA 17.1 SSA .2

361 3986.4 $62 SIT,g THA 66,10 EL1 111.D EL2 13.6 ALF 53.23
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LAUNCH OAT_ HaA ti ISTt

NELI4XENTRI¢ CCNIC

NL t48,tt LAL -,00

RP t1D,33 LAP "1.t0

RC 115,139 IL 4t,OI

PLAk_TOC[NTRIC CONIC

C3 31.871VHL S.T33

LN_H AENTH LNiCM ?ZHE

5OoOO 13 £8 t

80.00 13 4 49

68.63 11 30 54

60.63 11 30 54

60.63 11 30 54

68.83 |3 30 94

88.83 11 50 34

FLISHT TIN[ Z|I.00 ARRIVAL DAVE kOV 7 lOTS

OIITANC[ 3SS.4|_

LQt. 184.09 VL 38.8?0 9AL -4,?6 AZL 02.26 HCA

LOP 12,62 VP 21.}04 GAP 5.03 AtP 9T,GD TAL

GP "4S,40 ZAL IES.39 ZAP 2T,21 (TS 106.16 ZA[

EARTH TO MAR8

105.20 8NA |?S.GO [CC ,18947 INC ?.?4tO Vt 28,860

325,26 TAP 157.49 RCA |48,08 APO 114.09 VE tS.OYl

t24.18 ET[ 221.65 ZAC 3E.95 EYC 27E,07 LVI St,tO

DLA 34.90 RAL 31S,01 RAO 064D,1 V[L 12,36t PYH T,EO VHP S.088 DPA -67,36 RAP 311,99 [CC t,SAIO

L-I TIN[ INJ LAT |NJ LONG INJ RT A$C 1NJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ t LONG

4002.09 -43.05 I74.T0 214,?? 6T,40 14 34 45 3002.9 -47,}1 140,47

40D4.13 -32,S3 1?4,37 EtO,OS 64,77 14 IE 34 3064.9 -39.74 |48.8!

4343,65 -15.§3 186,92 20t.05 58.48 12 43 18 3343.? -27.38 184.14

4343,93 o15.63 186.92 201.05 58.48 IE 43 18 3343.7 -27.38 184,14

4343,63 "15.0) 186,92 201.05 58.40 12 43 tO 3343.7 "t?.3S 184.24

4345.65 "1},93 186.92 20t.03 58,48 |2 43 18 3543.7 "27.50 164,24

4343.65 -15.03 186.92 201,05 58.48 12 43 SO 3343.7 -27.38 164.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY DRDIT DETERMINATION ACCURACY

TD_ 1,3677 TRA .5900 TC3 -.8859 DAU ,6074 8GT 1829.? SGR 5905.8 SG3 740,1 ST 67.3 8R 155.q _S lOS.4

ROE t.8328 RRA 3.44?1 RC3-1,5171FAU .09194 RRT .8667 RRF ,9993 RTF .0713 CRT ,9675 CRS -.9988 CST -.984!

FO_ 4.4?85 FRA 5.6463 FC3-t.4031DSP 9419 8GB 5591.2 R23 .0380 RI3 .9986 LSA 200.0 NSA 16.4 SSA .t

DD_ 3.1985 BRA 3.4908 DC3 1.5871FSP 1303 SG13SE3,1 862 070.1THA 72.92 ELI t50,2 _Lt 15.7 ALF S7.O!

LAt_W_ DA?_ WAR 28 ]971 FLIGNT TIN_ _98.D0 ARRIVAL DATE NOV 9 1871

HELIOCENTRIC CONIC DIOTANC9 339.373 EARTH TO NAN8

RL |49.92 LAL -.00 LOt. 184,69 VL 32,_61 GAL "4.?6 AGL 83.45 HCA 189,41 IRA 179,99 [CC .I6936 INC 6.9517 V! £9.860

RP 210.57 LAP -|.97 LOP 14.04 VP Et.867 GAP 4.81AZP 96.46 TAL 329.10 TAP 158,51RCA 143,85 APO 113.99 Vt 18.044

RC 115.380 GO. 43.94 04_ -42.2? ZAL 12Y.02 ZAP 96.24 ETS 184.54 ZA[ 195.32 ETE 216,63 ZAC 60.19 _T¢ t?1.84 LVI 29.47

PLANETOCENTRIC CONIC

C3 2?.958 VHL 5.20? DLA 29.97 RAL 316.89 RAD 6646,2 VEL 12.162 PTH ?.13 VHP 4.699 DPA -64.51 RAP 308.19 ECC 1.4601

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TINt PO COT TIN INJ 2 LAT INJ 2 LONG

50.00 14 8 39 3841.37 -48.36 160.59 211.67 ??.83 15 10 41 2841.4 -45.84 119.47

80.OD 14 t 13 3853._4 -37.61 159.74 208,76 74.31 15 6 96 2853.2 -40.06 127.80

TO.DO t3 53 ? 3880.06 -28,56 157.48 205.36 ?0.49 14 5? 4? 2890,1 -33.99 130.08

79.64 |2 51 37 4073.53 -15.09 165.86 199,18 63,?6 13 59 50 30?3.8 -14.94 141.49

78.64 12 91 57 4073.53 -15.09 165,66 199.18 63.76 13 59 50 30?3.6 -14.94 141.48

?9.84 11 91 S? 4073.53 -13.09 163.86 199.18 23.76 13 59 50 30?3.6 -14,34 141.49

riO.DO 18 91 34 9916.89 °28.36 86.39 903.31 ?0.42 19 41 91 1926.9 -33.88 SO.gO

DIFFERENTIAL CORRECT|ON8 HID-C_JRSE EXECUTION ACCURACY

7D[ 1.2392 TRA ,7470 TC5-1,0533 BAU .6594 SGT 1997.2 SGR 5029.3 SG3 900.1

RDE t.38S3 RRA 3.2348 RC3-1.3914 FAU ,I0307 RRT .6912 RRF .9999 RTF .5048

FOE 4.7239 FRA 6.7332 FC3"3.|619 BSP 9111 SG8 5_04,9 R23 ,0405 RI3 ,19Sl

DOE t.6980 8RA S.3tOO 6C3 t.?64E FOP 15?3 5Gl 5337.2 SG2 852.6 THA 69.93

LAUNCN DATE MAR 28 |971 FLIGHT TIME E}O.OO

H[LIOCENTRIC CONIC DISTANCE 563.738

RL 148.21 LAL -.O0 LQ(. 184.69 VL 31.293 GAL -4.$1 AZL 84.3? HCA 190.61 SHA

RP 2|O,ot LAP -1;04 LOP 15.16 VP tt,8}O GAP 4.60 AZP 95.54 TAL 310.91 TAP

RC 117.349 r_. 3_.30 4_ -39.38 ZAL 129.99 tAP OS.OD ETS 199,95 ZkE 195.96 ETE

PLANETOCENTRI¢ CONIC

C3 24.?55 VHL 4.975 DLA 19.69 RAL 310,33 RAD 6644,9 V[L tt,OSO PTH T,Ot VHP

LNCH AZHTH LNCH T|N[ L'| TIME |NJ LAT

GO.DO 14 36 25 3710,14 -47,81

eO,DO I4 42 20 3898,48 "39,73

?O.O0 14 St 31 3960.45 -32,48

8D.00 IS S4 15 SSO0.tt -ES.33

9D.DD |8 |D |3 3417.44 -23,33

IO0.O0 17 S? ? 3072.$9 "26*33

frO.DO 18 31 S4 E?IS,t? -32.4S

DIFFERENTIAL CORRECTIONS

TOE 1.103| TRA .8000 ?C3"!.1049 DAU .6387

ROE t.OSOO RRA 3,0317 RC3-1.440| FAU .tt4OO

FOT 4.8731 FRA ?.O9_? PCS-3.tOtO 63P 8766

|DO t. SSTI IRA 3.tO27 6¢3 |.9300 VSP 1810

LAUNCH OATE NAN tS IOTt

HELIOCENTRIC CONIC

RL 148ott LAL -.00 LOL tS4.6t VL 3E,860 DAL

RP tit,O? LAP "1,00 LOP ID.40 VP EE.T63 GAP

|NJ LONG [NJ RT ASC INJ AZN?H [NJ TIHE

148,33 206,38 O?,19 15 30 I?

145.94 105.41 Or.?2 13 43 ST

142,08 203,93 ?0.73 15 53 38

135,3| 202,32 75.40 16 14 14

|gI,lO tOI.4? ?3.03 |7 ? It

90.68 t02.31 75.40 18 40 20

71.00 203.93 TO,?3 20 37 11

NID-COURIE EXECUTION ACCURACY

SGT 2194,3 3GR 4?55.0 3_3 1036.1

RflT ,9108 RAY .9991 RTF ,_,31

3GB 3137.? R23 *0619 At3 .9073

8GI SI?O.$ SGE 034.0 THA 61,S6

PLIGHT TIME 23E,00

OIITANC[ SOT,Sit

-4,04 AZL IS.tO HCA 1|t,83 iNA

4,36 A|P 94.80 TAL 328.73 TAP

RC t16.734 _ 33,30 SP "36,?4 ZAL 132,5A |AF 63,S? ET$ 151.|3 ZAE ltS.ll [TE

PLAMETOCEHTR|¢ ¢ON1¢

C3 tt.390 YHL 4.?33 DLA 91.77 RAL 319.99 RAD 6tkl4,O V[L 11,94| PTH 6.94 VHP 4.103 OPA -59.38

LNCH AZNTH LNCN TIME L-I TIME 1NJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM

SO.DO IS D 19 3606.37 -47.37 138.13 201,?t 65.05 15 0 36 2608.4

80.00 15 13 13 3378.01 -40.30 133.46 tot.14 69.84 16 12 35 95?2.0

TO.DO 15 33 49 3511.81 -33.90 130.26 201.82 85,57 16 32 11 2511.8

SO.DO 18 10 G 3395.04 -18.9? I11,04 201.21 82.44 !? 6 44 2398.0

90.00 I? 16 11 3184.85 -16.98 105.04 100.$9 81.20 18 9 16 t184.7

100.00 18 52 SO 9872.51 "to.g? 82.41 E01.91 82,44 lg 40 51 1872.5

110.00 20 33 16 2550.83 -33.90 59,18 EDI,82 85.57 2! IS 34 1558.6

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE l.IS42 TRA 1.0828 TC3-1.4779 BAU .6250 6ST 2411.0 3DR 4302.3 SG3 1157.1

HOE /.8000 RRA 2.04_ RC5-!,4484 FAU .t930! RRT .9962 RRF ,98g0 RTF .g281

FOE 4.9034 FRA 8.$498 FC3-4.?143 DSP 8344 SGD S107.2 R23 "0?4? R13 .9862

DOE e.1383 9RA 3.0397 B¢3 E.0683 FGP 2039 301 5049,3 SG2 811,8 THA 62,96

ORBIT DETERMINATION ACCURACY

DT 68.6 8R !41,8 $8 |18.8

CRT .9728 CRS ".gggo CST -.9681

LSA 19}.? NSA 15.3 59A .3

ELI IS7.8 EL2 14.4 ALF S4,Tt

ARRIVAL DATE NOV |1 lg?t

EARTH TO NARS

176.87 9C¢ .18934 INC 3,8313 ¥; tt.6SO

136.54 RCA 14S.Dt APO 213,_3 V2 18.015

215,t? ZAC 63,!! ETC 27"1.8D LVl 87,D7

4,415 DPA "6!.91 RAP 3DS.04 [CC !.4074

PO COY TIH INJ 2 LA? [NJ t LONG

t?It.2 "43.03 !!4.33

1696.3 -38.37 !14.91

2666.4 "33.?8 |13.43

25g8.2 -28.84 I06.43

1417.4 -18,_] 9S,D6

2071.? -99,8_ I_.$0

|713.3 -33.?0 42,34

ONG|Y OETERN[NAT[ON 4CCUAACY

3T 70,3 3R !St.O 38 tt!.O

CRT ,D781CR8 -.9997 C|T -.0794

LSA |GI,S ROA !4,0 SSA ,3

ELI 148,6 EL2 12,9 ALF St,t?

ARRIVAL OATE NOV 83 tOT1

EARTH TO MAR3

t76.63 EC¢ ,tGR30 INC 4,9_14 VI 19.830

160.31 RCA 143.?? APO E|3,$1 VE t|,983

211,69 ZAC 69,76 [TC E?I,3? LVI 24,98

RAP 302.38 ECC !.3718

INJ 9 LAT INJ 2 LONG

-39.81 108.10

-35,95 tD5.24

"32.t8 I01.$8

-29.18 93.81

-2?.96 ?8.0?

-29.18 $4.98

-}t.!8 30.58

ORDIT DETERN1NATION ACCURACY

ST 72,6 SR 12!.8 $8 114.7

CRT .9632 ¢R3 -._gd CST -,8788

LSA 168.4 NSA 13.? SSA .4

_L1 141.4 ELI 11.4 ALF $g,42
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LAWICN DAT2 MAR RI t97t

M[LIOCENTRI¢ C_NI¢

RL 848.22 LAL -.DO

RP 811o$$ LAP -,9?

RC 181.649 M. 3l,?D

PLANE?QC[NTRIC CONIC

C3 !|.D88 VHL 4,599

LNCN AZNTH LNCH TIN2

SO.DO 18 29 33

6D.DD 15 36 38

TO.DO 16 5 94

gg.DD 16 SO 4

90.DO 18 0 26

1DO.GO 19 32 86

• llD.DO 21 5 20

PLIGHT TI_ |_4o00 ARRIVAL OAT2 NOV

O|tTANC[ ST2,Ol4 EARTH TO NAil

il,2ll GAL 04,87 AlL 89.19 HCA 193,04 IHA 179.|0 [CC ,IID$O INC 4.30i? Vl

IS IITI

L_ |04.1$ VL 19.8i0

LC_ 17,69 VP 2R.TS6 GAP 4.18 AZP 94.89 TAL 388.$8 TAP |It.IS RCA 143,?3 APO 813.87 Vl 29.9S?

QP -34.38 IAL 134,73 lAP 9S.99 IT8 199.84 ZAC |81.09 (T[ 20|.1? ZAC 88.14 [T¢ 2?1.14 LVI R3.DI

OLA 88.39 HAL $2;.89 RAG I645.3 V[L ||.879 PTH 6.89 VHP 4.040 DPA -ST.42 RAP 300.02 ECC l.Ai?t

L-I TIHE INJ LAT INJ LONG ZNJ RT ASC lNJ AZHTH INJ TIHE PO ¢8T TIN lNd R LAT INJ 8 LONG

35II.21 -46,5l 1t9.?9 198.D5 101.42 t8 19 12 8518.2 -31,87 89.86

34?0.0? -39.97 126.81 189.40 95,69 IS 36 28 24?_.1 -33,3? 17,83

3389.82 -34.14 120.?5 199.84 81.19 1? 2 23 2389.8 "39.09 92.78

3251.37 "mR.SO 110.25 199.80 88.06 I? 44 15 2251.4 "2?.5? 83.92

3024.24 "88.12 93.45 199.72 86.88 18 50 59 2024.2 "26.S8 66.55

8723.84 -29.80 71.59 199.80 88.06 29 18 22 1?23.8 -27.57 44.39

2436.64 -34,14 49.6? 199.84 91,I9 21 45 56 1436,6 030.99 EI.89

DIFFERENTIAL CCRRECTION8

?DE 1.1406 TRA 1._?4 TC3-1.6646 BAU .619|

ROE 1.6963 RRA 2.67?6 RC3-1.4321 FAU .13056

FDE 5.9530 FRA 9.2961 FC3-5.3599 BSP 6376

BOg I.gT01 2RA 2.9455 2¢3 2.1996 FRP 2229

LAUNCH DATE NAR 86 lg?l

HELIOCENTRIC CONIC

HID-C_IRSE EXECUTION ACCURACY ORBIT D[TERHINATION ACCURACY

3GT 2639.4 3GR 4259.1 6G3 1662.1 ST 75.2 SR 113.3 88 127.4

RRT .9379 RRP .9988 RTF .9399 CRT .98?6 CRS -.gggl C67 -.9893

$68 5OIO.? 923 .OSTS 913 .9950 L3A 185.9 I¢SA 12.9 63A .S

8GI 4948.3 862 787.9 THA 39.96 ELI 135.6 EL2 8,9 ALF 36.35

FLIGHT TIH[ 236.00 ARRIVAL DATE NOV 17 Ig?l

DISTANCE 5?6,260 EARTH TO MARS

RL 149.62 LAL -.DO

RP 211.69 LAP -.94

RC 124.177 GL 28.50

PLANETOC[NTRIC CONIC

C3 20.031 VHL 4.4?8

LNCH AZNTH LNCH TIRE

50.DD 15 37 40

60.00 19 59 49

TO.DO 16 52 6

80.00 17 21 34

90.09 16 34 32

100.00 20 4 26

119.09 21 31 52

DIFFERENT IAL C(_RECTZON8

TOE 1.1374 TRA 1.3923 TC3-1.8446 BAU .6207

RDE 1.4499 RRA 2.5162 RC5-|.4933 FAU .13734

FDE 5.9080 F'RA 9.9252 FC3-9.0593 98P 8222

BDE 1.6428 BRA 2.8?5? 8C3 2.3177 FGP 2367

f.AUNCH DATE NAR 26 1671

LCL 184.69 VL 32.25T _AL "4.91 AZL 86.19 HCA t94.23 SMA 1?9.?8 ECC .|6969 Vl 89.6gD

LOP 18.91 VP _.?20 GAP 3.97 AZP 93.69 TAL 328.30 TAP |G2.SS RCA 145.6? V2 25.926

GP -32.28 ZAL 136.60 ZAP 90,30 ITS 179,08 ZA[ 125,53 [TE 205.95 2AC 70.39 LV| 21,42

OLA t5.38 RAL 322.4? RAO 6648,9 V[L 11.834 PTH 6.83 VHP 3.915 DPA -55,49 RAP 297.95 EC¢ 1.3297

L-i TIRE INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIH( PO CST TIN INJ 2 LAT INJ 2 LONG

3443.93 -45.29 123.05 185.28 106.49 16 35 4 2443.9 "34.93 IS.03

3384.98 -39.15 119.75 19?.27 109,43 16 56 14 2385.0 -30.86 98.06

3289.93 -33.?2 112.99 198.23 98.76 17 26 56 2289.9 -27.90 85.83

3134.92 -29.?3 101.58 198.57 92,61 13 13 49 2134.9 -25.66 74.90

2899,39 -28.29 24.33 198,63 91,49 19 22 52 1889.4 -24.89 57.84

2609.49 -29.75 62.94 198.57 92.61 20 47 55 1609.4 -25.66 36.2?

2336.73 -33.72 41.91 198.23 95.76 22 10 29 1336.8 -27,90 |4.?5

HELIOCENTRIC CONIC

RL 149.22 LAL -.DDL_. 184.69 VL

RP 2||.8? LAP -.DO LOP 2D.12 VP

RC 126.431 k 23,86

PLANETO¢ENTRIC CONIC

C3 19.281VNL 4.39t

INC 3.8194

APO 213.88

ETC 2?0.9!

LNCH AZNTH LNCH T|NE

SO.DO 15 52 29

4D.DD 18 1? 57

TO.DO 18 34 12

8D.OD 17 47 34

9D.DD 19 E 23

lOG.DO 20 30 28

FIG.DO 2! 53 38

HID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCI,_ACY

8GT 2874.8 SGR 4023.3 863 1350.6 ST ?7.9 SR I93,$ 88 128.9

RRT .9471RRF .9985 RTF ,9485 CRT .9913 CRS "*998? CST ".9833

8GB 4844.8 923 .0997 R13 .9936 LSA 185.3 HSA 12.I SSA .S

86! 4886.0 862 760.0 THA 54.94 ELI 13o,g ELE 8.3 ALF 53.91

PLIGHT TIME 238.00 ARRIVAL DATE NOV 19 lg?I

DISTANCE 380.439 EARTH TO MARS

32.256 GAL -4,94 AZL 86.61HCA 195,45 SHA 1?9.76 [CC .18994 tNC 3,3918 VI 29.680

28.683 GAP 5.77 AZP 93.27 TAL 326.07 TAP 163.52 RCA I4S.q2 APO 213.91 V2 23.896

GP -30,31ZAL 138.R1ZAP M,55 ETS 176,03 ZA[ t84.60 ETE 203.85 ZAC ?2.26 2TC 2TO.TO bVl 19.94

DLA 12,79 RAL 383,54 RAD 88d8.5 VEL ll.8O2 PTH 8,82 VHP 3.818 OPA -53.?3 RAP 296,99 [CC |.31?3

L-! T|N[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ T[HE PO CIT TIN IHJ 2 LAT INJ | LONG

3300,8D -43,92 1|7.59 193.27 liD.S1 26 48 50 238D.0 -31.4T 81.19

3313,03 -38,10 113.90 195,69 104,28 IT 13 tO 2313.0 o28.5! 87.3?

3206.36 038.9? lOl.|l liT.O| 99.4? t? 47 33 2206.4 02S.?? 8O.e?

3939.95 -69.85 94.50 lg?.Gl 96.29 18 38 I5 2039.0 -2_.73 68.44

679?.36 -2?.05 ?6.9! 1,7.77 95.14 19 49 3 1797.6 -22.93 39.97

2513.52 "29.85 55.87 187.6t 96.29 21 12 el 1513.5 -23.?3 69.9t

2253.19 -36.97 35.50 197.01 99.4? 22 31 lI 1253.2 -25.?? 9.18

DIFFERENTIAL CO_RECTION8

YD[ 1.1422 TRA I.S5?O TC3-2.0167 lAD .6280

ROE 1.3179 RRA R*3609 RC3-1.3736 FAU ,14419

FOE 5.07S4 FRA10.489| FC3"6,4742 93P 6955

9DE I.?43SRRA 2.8_73 6C3 2,4409 PSP 2488

LAUNCH DATE MAR lg 18?1

HELIOCENTRIC CONIC

RL 149.82 LAL -.DO

NP 21_,14 LAP -,8?

RC 129.7DS _ 83.12

PLANRTC_ENTRI¢ CONIC

C3 18.735 VNL 4.331

LNCH AZNTH LNCN TIME

SO.DO I6 9 31

60.90 16 33 43

TO.DO 1? 13 |4

6D.DD 18 g 45

90.00 19 25 59

lO0,O0 29 52 37

110.90 22 12 49

HID-COURSE EXECUTION ACCURACY

56T 3113.9 3rAt 3Tgl.9 9;3 1421.9

RRT .$549 RRF ,999| RTF ,_a92

$GB 4906.7 923 .llOO RI3 .9922

|GI 4853._ 862 ?88.6 THA 50.8?

FLIGNT TIN£ 840.00

OlITANC[ 504,615

L_ IR4.69 VL 38,856 6AL "4.99 AZL 86.97 H¢A IR|,6R 8NA |79,?S [¢C ,19DZ6

LOP R1.32 VP 98.647 GAP 3.57 AZP 92.92 TAL 3|7.88 TAP 164.49 RCA 145.56

SP "28.55 ZAL 159,39 ZAP 89.?5 (T3 l??.lO ZA£ 123.88 ET£ 809.?8 ZAC ?4.04

DLA ID.40 RAL 3_4.$3 RAO 664_.3 VEL 11.780 PTH 6.81VHP 3.?43 9PA "32.13

L-| TIME INJ LAT INJ LONG INJ RT A$C |NJ AZHTH INJ TIN[ PO CST TIN

3329,?S -49.$4 113.13 lgl.sS 113,72 1Y 0 38 2326.8

3281.60 "36.96 109.08 194.57 107.35 l? 27 5? R2SI.6

3139.45 "32,03 101.26 198,16 102,59 18 5 29 2135.4

2g58,41 -26.30 88.$Z 1g6,95 99,29 18 5g 3 1988,4

2712.33 -27.18 ?0.77 197,18 g8.14 20 II 12 1712.3

2432.88 "28.S0 49.99 196.95 gg.2g 21 33 g 1432.g

2182.86 -32.03 30.18 lgG. 16 I92.50 22 49 2 1182.3

DIFFERENTIAL ¢¢RRECTION6

TOE t.1364 TRA 1.?253 T¢3"2.1?63 6AU .631'0

RD2 1*2194 RRA 2o2286 RC5-1,5102 FAU ,14?61

POE 5.0953 FRAID.8g33 FC5-6.8133 69P 6981

20[ t.6808 8RA 2.8162 B¢3 2.5403 FlP 2621

ORBIT OETERNINATION ACCUSACY

ST 80.8 3R gs.t 39 129.R

CRT .9942 CR| ".9196 CIT -.iS11

L3A 101.0 N3A !1.3 35A .4

EL1 |2Y,0 EL2 S,? ALF 50,$5

ARRIVAL OATE NO¥ 21 IRTI

EARTH TO NAR3

IN¢ 5.033T Vl 28.860

APO 213,86 V2 23.864

[TC 2?9.49 LVI 15.92

RAP 294.4| ECC 1.3987

INJ 2 LAT 1NJ _ LONG

-29.17 89.08

-26.3b 83.$8

-23.?9 ?S.?I

-21.87 63.17

-21.14 45.3?

-21,87 24.$4

-23.?g 4,63

ONDZT DETERNINATION ACCURACY

ST 84.1 69 92.3 85 130.2

CRT .g966 CR$ -.9976 CRT "*9996

LSA 180.1 MSA 10.8 8SA .?

ELI 124.8 EL2 5.1 ALF 4?.69

HID-COORS[ EXECUTION ACCURACY

3GT 3338.6 S_q 3563.3 363 t483.g

RRT .959? RRF ,99?8 RTF .9612

869 4912.6 R23 .llg3 913 .990?

8G1 4863,1 362 696.2 THA 46.93
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN DATE MAR 2i 187I

HELIOCENTRIC CC_lI¢

RL 149.28 LAL -,DO

RP 818,43 LAP -.63

Re t30.888 6L 20,65

PLANETOCENTRIC CONIC

C3 18.395 VHL 4.256

LNCH AZNTH LNCH T1HE

SO,DO 18 !? S

60.DO 16 47 41

TO.DO 17 29 53

SO,DO te 28 5?

gO.DO 19 41 !I

SO0oOO 21 11 49

lID.DO 22 29 19

DIFFER[HTIAL CC_RECTICN8

TOE t,1788 TRA 1,8937 TC3-2,326? BAU ,6491

ROE 1.1369 RRA 2,0989 RC3-$,2480 FAU ,15045

FOE 5.O9?O FRAIl,2?12 FC3-?,0811 E8P 8140

ODE 1.6386 ERA 2.8270 BC3 2.8393 FIP 2726

LAUNCH DATE MAR 26 19?1

HELIOCENTRIC C(_NIC

RL 149.22 LAL -,DO

RP 212.72 LAP -.60

RC 133.31_ Gt. ID,81

PLANETOCENTRIC CONIC

C3 |8.160 VHL 4,281

LNCH AZNTH LNCH TIHE

SO.O0 16 27 26

_.00 17 O 7

?O.O0 17 44 38

80.00 le 45 52

90.GO 20 4 13

tOO,DO 21 28 44

110.00 22 44 4

LQt. t84.i9 VL

LOP 22.52 VP It.it| GAP 3.5? AZP 92.39 TAL 52T.$? TAP 165.42 RCA 145.50 APO 214.04

GP -28.95 _AL 140.8D ZAP 04.92 ETI 176.28 ZAE |22.79 ETE 198.54 ZAC 75.16 [TC 270.18 LVI 17.43

DLA 8.32 RAL 3t§.45 RAO 864t.1 VEL 11.785 PTH 8.T9 VHP 3.665 DPA -5D.66 RAP 292.88 ECC 1.3027

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CIT TIM 1NJ 2 LAT INJ 2 LONG

3t80.21 -41.20 109.47 190.9D 116.29 17 11 45 1280.2 -2?.14 85.53

3198,75 -35.81 105.07 193.83 109,87 17 41 O 2198.8 -24.45 86,43

3074.63 -31.08 96.80 195.62 104.97 18 21 ? 20?4.8 -21.97 71.93

2869.60 -!?.85 83.69 196.55 101.75 19 17 ? 1889.6 -20.t4 56,60

2639.85 -|6.37 65.62 196.83 10D.60 20 3D 20 1639.8 -19,44 40.73

2364.0? -27.65 45.06 196,55 101.75 21 51 13 1364,1 -2D,14 lO.t6

2121.45 -31.06 25.71 195.62 104.97 23 4 41 1121.4 -21.97 .65

FLIGHT TIIR |42,00 ARRIVAL DATE NOV 23 1871

DISTANCE 588.?93 EARTH TO NAR6

3teE$i iAL -S,O3 AZL It,28 HCA |9t, ll IRA I?t.?Y [¢C .15084 1NC l,?I3t Vl 29,680

V2 25,832

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATIOq A_CURACY

8GT 3603.8 8DR 3388.1 663 1533.0 8T 87.5 8R 87.0 88 130.5

RRT .9635 RRF .9973 RTF .9633 CRT .9983 CR8 -.9988 CST °.9908

868 4948.4 R23 .1270 R15 .9894 LeA 179.3 HSA 10.3 SiA .8

861 4901.2 _62 66?°3 THA 43.1? ELI 123.3 EL2 3.6 ALF 44.88

FLZiHT TIME 244,00

OISTANCE 592.888

LOL 184.69 VL 81.t57 GAL "5.D8 AZL 87.55 HCA 199,05 8HA 19.860

LOP 23.71 VP 21.575 IAP 5,17 AZP 92.32 TAL 32?.30 TAP 25.799

GP -25.48 ZAL 141.84 ZAP 83.09 (T8 175.55 ZAE 121,59 IT[ 16.36

DLA 6.4D RAL 326,31 RAO 8642.0 VEL 11,755 PTH 6.78 VHP 3.641 DPA -49.31 RAP 291.49 ECC 1.2989

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH ZNJ TIN[ PO CST TIM INJ 2 tAT INJ Z LON6

3239.95 -39.94 106.44 190.30 1t8.38 17 21 28 2240.0 -25.33 83.40

3153.03 -34.7D 101.7D 193.38 111.92 17 52 40 2153.0 -22.7;_ ??.80

3022.07 -30.D8 93.02 195.32 107.00 18 35 O 2022,1 -20.32 68.74

2830.28 -26.75 79.51 196.3f 105.78 19 33 2 1830.3 -18.55 55.11

2577.45 -25.51 81.25 196,68 102,63 20 47 10 1577.4 -17.88 36.83

2304.75 -26.75 40.88 196.36 103.78 22 ? 8 1304.8 -18.55 16.48

2068.89 -30.06 21.94 195.32 lOT.D0 23 18 33 1068.9 -20.32 357.86

ARRIVAL DATE NOV 25 1971

EARTH TO WARS

t79.78 ECC .t9108 INC E.4511 Vl

186.35 RCA 145.43 APO 114.13 V2

196.51 ZAC 77.15 ETC 270.10 LVI

OIFFERENTIAL CORRECTIONS MID'COURSE EXECUTION ACCURACY ORB|T DETERNINAYION ACCURACY

TOE 1.2012 TRA 2.0636 TC3-2.4664 IAU .6825 8iT 3850.2 SiR 3207.8 363 1573.5 8T 91.0 8R 82.? 88 131.3

ROE 1.0735 RRA 1.9859 RC3-1,1655 FAU .15081 RRT ,9653 RRF ,9968 RTF .9678 CRT .9994 CR3 -.9959 CIT -.9925

FDE 5.121S FRAIl,SO84 FC3-7.1893 SIP 829? 666 5011.4 R23 .1341 R13 .9879 LSA 179.6 H3A 9.9 8SA .9

8DE 1.6110 BRA 2.8839 BC3 2.7279 FSP 2845 861 4969.2 862 848.! THA 39.82 ELI 122.9 EL2 2.1 ALF 42.25

LAUNCN OATS MAR 28 1971 FLIDHT TI_ 246.D0 ARRIVAL DATE NOV 2? 1971

HELIOCENTRIC C(_llC DISTANCE 597,148 EARTH TO NAR8

RL 149.22 LAL -.DO LOL 184,89 VL 3E.259 GAL -5.13 AZL 87.79 HCA 20D.25 3MA 179.80 ECC .19157 IMC 2.2107 Vl 29,660

RP 213.01 LAP -.76 L(_ _ 24.91 VP 22.539 SAP 2.9? AZP 92.07 TAL 327.02 TAP 187.27 RCA 145.36 APO 214.25 V2 25.?68

RC 135.843 6L 16.98 6P -24.13 ZAL 142,78 2AP 81,26 IT8 174.90 ZAE 120.26 IT( 194.69 ZAC 78.51 [TC 289.93 LVl 15.39

PLANETOCENTRIC CONIC

C3 18.023 VHL 4.245 OLA 4.60 RAL 327.11 RAG D641.9 VEL 11.?49 PTN 6.76 VHP 3.6t0 DPA -48.96 RAP 290.21 £CC 1.2966

LNCH AZMTH LNCH TIN[ L-I TIHE 1NJ LAT INJ LON6 INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT 1NJ 2 LONG

50.00 16 36 47 3204.97 -38.78 103.89 18g.95 120.08 17 3D 12 2205.0 -23.73 81.80

80.OO 17 !1 16 5113.25 -33.66 88.85 193.16 113.62 16 3 9 2115.3 -21.18 75.56

70.00 17 57 48 2978.34 -29.12 89,80 195,21 108.68 18 47 25 19?6.3 -18.85 86.03

80.OO |! O 54 2776.73 -25.87 75.94 196.34 105.46 19 47 13 1778.7 -1,.10 51.97

90.00 20 20 4 2523.26 -24.68 57.52 196.70 !04.31 21 2 6 1523.3 -16.45 33.49

100.00 21 43 46 2253.20 -25.87 37.31 196.54 105.46 22 21 19 1255.2 -17.19 13.33

11O.OO 22 57 15 2023.26 -29.12 18.72 195.21 108.68 23 30 58 1025.2 -18.83 354.95

DIFFERENTIAL C_RRECTION3 HID-COURSE EXECUTION AccuRACY ORBIT OET[RN|HATION ACCURACY

TOE 1.2271TRA e.2281 yc3-2.6013 |AU .6821 SiT 4090.7 SiR 3021.5 $83 1596.3 ST 94.4 iR 7T.6 $5 130.1

ROE 1o0065 Rflk 1,865a RC3-t.1167 FAU ,154|3 RR7 ,9686 RRF ,9980 RTF ,_,!4 CRY .9998 CRS -,9941CI¥ -.9937

FOE 5.0556 FRASt,?960 FC3-?.4087 liP 8341 688 5085.5 R23 ,1354 R13 .9871 LDA 178.3 HSA 9.? SeA 1.0

8DE 1.5870 ERA 2.908a 8c3 8.83D6 FSP 2854 381 5048.6 662 608.6 THA 36.19 ELI 122.3 EL2 1.1ALF 36.4?

LAUNCH OAT2 MAR R8 1971 FLIGHT TIME 2A8,OO ARRIVAL DATE NOV 29 1971

HELIOCENTRIC CONIC DIiTANC[ 601.521 EARTH TO MARS

RL 149.22 LAL -,DO LGL tea.it VL 32,e81GAL -5.18 AZL 85,00 HCA 201.44 8HA 178.83 ECC ,16213 INC 1.9986 Vl 29.680

RP R23.31 LAP -.?3 LOP 26.21VP 22.503 GAP 2.76 AZP 91.88 TAL 326.?4 TAP 288.17 RCA 145.28 APO 224.39 V2 25.752

MC 237.891GL 15.32 9P -82.88 ZAL IA3.iR ZAP 79.44 IT6 174.33 ZAE 126.80 ETE 193.05 ZAC ?g.?? ETC 289.78 LVl 14.51

PLANETOCENTRI¢ CONIC

¢3 17,964 VHL 4.23i OLA 3,51 RAL 32?,8? RAG il4|,9 VEL 11.747 PTH 6.75 VMP 3,558 OPA -4t,81 RAP 2eg.D4 ECC 1,2958

LNCN AZNTH LNCH TIN[ L*I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIHE PO CST TIN IMJ 2 LAT INJ 2 LONG

SO,DO 16 45 1? 31?4,52 -37.71 101,75 189.81 |EI,48 I? 38 12 2174.5 -22.52 60.08

60.00 t? 2t 21 30?8.58 -32.88 8i.42 193.12 115,03 16 12 40 20?8.8 -19.61 T3.85

70.DO 18 9 41 2931.41 -28.22 87.D5 1g5.27 1t0.09 18 56 38 1938.4 -17.50 63.71

80.0D 19 14 18 2?33.69 -25.01 72,86 196,47 101.86 lg 59 59 1733,? -15.79 4g.26 "

90.0D 2Q 34 19 2478.92 -23,82 54,30 1g8.65 105.71 21 15 34 1475.9 -15,15 30.62

tO0,OD 21 57 17 2208.16 -15.01 34,23 196.47 106.86 22 34 5 1208.2 -15.79 10.63

110.00 23 9 8 1983.22 -28.22 15,96 195.27 lID.09 23 42 11 983.2 -17.50 352.63

DIFFERENTIAL CCIIRECTI(_I$ NID-COURSEEXECUTION ACCURACY ORBIT DETERHINAT_ON ACCURACY

TDE 1.2597 TRA 2.391"9 TC3-2.7218 IAU .'DO7 8GT 4331.g SiR 2854.0 $63 1614.1 8T gB.1 SR r3.g SS 12g.6

ROE ,9558 RRA 1,7605 RC3-1,0SDS FAU ,16463 RRT .9?02 RRF ,6952 RTF ,9738 CRT .g998 CR8 -,g933 C$T -.9g48

FOE e.0282 FRAIl,g?1? FC3-7.461? DIP 852D 868 5187,8 R23 ,1383 R13 .9864 LeA 178.3 NiA g.5 SiA 1,1

BDE 1.5813 DRA 2,9748 BC3 2,9175 FiP 289? 8G1 5154,g 882 58D,g THA 33.06 EL I 122.8 EL2 1.3 ALF 36.96
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE MAR |l t|?l FLIGHT Till( IRe.DO

OISTAN¢E 105.491

$|.213 GAL -D.25 AZL 68,80 HCA 808.18 IMA

88.46? GAP 2,58 AZP 8|,87 TAL )86.44 TAP

ARRIVAL OAT[ DEC I 1871

HELIOCEkTRIC CONIC EARTH TO MARl

RL 141,8l L&L -.00 L_. II4.GR VL ITS.iT ICe ,$R875 INC I,SO41 VI It,liD

RP 815.11 LAP ".89 LOP E?.)O VP Ill,OR RCA 145.80 APO 814.S4 VE 25.197

RC 140,358 f_ |).Sl 6P 77.64 ET8 I?).)) ZA8 lt?.4S [TE 191.51 ZA¢ @0,93 ETC 2S9.SO LVl 1).TO

PLAHETO¢EHTRI¢ ¢0N1¢

C3 lT,9?O VHL 4.859 DLA l.i? RAL 588.5R RAD t641,I VEL |I.747 PTH G,78 VHP 3.5?4 DPA "45.84 RAP 287.9? [CC 1o2957

LNCH A2HTH LNCH TIN( L-I TIHE INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

SO.OO 16 53 3 )147.91 -56,75 99.94 |89,84 188,61 17 45 51 2147.9 -21.06 ?S,??

8O.OO 17 )O $S )040.80 "31.79 R4.)4 19),22 116,20 t8 21 21 2041.2 -18.59 78.01

?0.00 I6 80 26 8901.58 -87.58 84.@? 195.45 11|.86 19 8 49 t901.4 -lS.)O 81.T0

80.DO 19 26 59 2694.15 "24,21 ?D.2t 196.71 108.03 20 II )) 1694.8 "14.@1 _6.92

90.00 80 4? 10 2434.35 "23.0) 51.51 197.11 196.89 21 87 44 14)4.3 "IS.iS 28.14

100.00 22 9 91 2168.65 "84.81 31.57 198.71 108.05 22 45 39 1188.6 -14.81 S.89

110.00 23 19 54 1948.81 "87.)8 13.59 195.45 111.86 8) 52 2) 948.2 -16.50 )50.68

-81,?) ZAL 144,)| ZAP

DIFVERENTIAL CCRRECTIONS

TOE 1.2945 TRA 2.5656 TC)-2,O)4?BAU .781|

ROE .9123 RRA 1.8612 RC3 ".9062 FAU .1548?

FOE 4.9930 FRA|2.D919 FC3-?.4607 8SP 87|4

ODE 1.5815 BRA 5.0564 BC3 3,0014 FSP 2920

LAUNCH DATE MAR 26 1971

HELIOCENTRIC CONIC

RL 149.22 LAL -.OQ LOL 184.69 VL 32.868 reAL

RP 213.92 LAP -.66 LOP 28.49 VP 22.431 GAP

Re 142.739 GL 12.44 GP -20.6? 8AL 144.97 ZAP

PLANETOCENTRIC CONIC

C3 18.030 VHL 4.246 _A

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUI_ACY

$GT 4568.9 SGR 2695.? S_) 1625.8 8T IOI.8 SR 70.5 89 128.9

RRT .9712 RRF .9941 RTF .9756 CRT ,9992 CRS -,9918 CST -.9957

SG9 5504.9 R23 ,1555 RI3 .9058 LSA 178.4 MSA 9.5 SSA 1,1

SG1 5275.6 362 556.4 THA 30.18 ELI 123.7 EL2 2.3 ALF )4.60

FLIGHT TIE 852.00 ARRIVAL DATE DEC 3 1971

O|STANC[ 809.669 EARTH TO MARS

-5,)1 AZL 88,)7 HCA 203.01 8HA 179.92 [CC .19540 INC 1.8317 VI 29.880

8.59 AZP 93.49 TAL 326.13 TAP 169.94 RCA 145.12 APO 214.71 V2 25.082

75.80 ETS 173.58 ZAE 116.08 [TE 190.86 8AC 82.00 [TC 269.46 LVI 18.95

• 76 RAL 329.28 RAD 6641,9 VEL 11.750 PTH 8.78 VHP ),568 DPA -44.04 RAP 28?.OO [CC 1.2907

LNCH AZMTH LNCH TIME L'I TIME INJ LAT

50.00 17 0 12 3124.74 -35.89

80.DO 17 38 58 3021.59 -50.98

70.00 18 30 18 2870.61 -86.60

80.00 19 3? 47 2658.)4 -2).45

90.00 20 50 51 2597.72 "22.28

100.00 22 20 38 2133.8! -23.45

IlO.O0 23 22 45 19/?.43 -26.60

DIFFERENTIAL CCRRECTICNa

TD£ !.3324 TRA 2.7339 TC3-2.9380 BAU .7423

ROE .8751 RRA 1.5689 RC5 -.9232 FAU .|5424

FDE 4.9557 FRAI2.1?D2 FCS-?.405? 8SP 8952

ODE !.5941 BRA 3,1|18 BC3 3.0796 F8P 893?

LAUNCH DATE MAR 26 19?1

HELIOCENTRIC CONIC

RL 340,22 LAb -.00

RP 814.84 LAP ",R8

RC /4@.13R 6L Sl,li

PLANITO¢ENTRIC CONIC

C3 |8,13R VHL 4.858

LNCH AZHTH LNCH TIH8

)D,O0 |7 S 4?

SO.DO 17 49 45

TO.DO I8 )9 20

SO.D0 Ii 4? 58

RO.O0 81 I 35

100.09 88 30 49

ItO.09 25 )@ 4@

LOt. 184,R9 VL 38.289 GAL

LOP 80.0? VP 82.595 GAP

GP -|S.el ZAL |4|.IF lAP

INJ LONG INJ RT A$C INJ AZHTH |NJ TIN[ PO CST TIH INJ 2 LAT INJ 2 LONG

98.59 109.98 125.62 IT 52 1@ 2124.7 "19.98 ??.86

92.56 193.44 117.19 18 89 80 2021.6 -1?.51 ?0,80

82.82 195.75 118.89 19 18 9 1870,6 "IS.8) 99.96

6?.89 197,D4 109.03 20 82 6 1659.) -13.55 44.88

49.09 197.47 107.88 21 38 49 1)97.7 "12,92 25.97

29.26 197.04 109.03 22 58 12 1133.8 -13.$5 @.IS

II.53 195.73 112,25 24 I 42 917,4 -15,23 348.87

HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4802.9 SGR 2547.4 SG3 1625.@ ST 105.6 82 67.0 SS 120.1

RRT .9716 RRF .9929 RTF .9772 CRT .9981CRS -.990Q CST -.9965

SGB 5436.6 R83 ,1552 RI) .965) LSA 178.8 MSA 9.5 SSA 1.2

8St 5410.) 882 5)4.8 THA 87.56 ELI 125.1 EL2 ).5 ALF 32.99

FLIGHT TIE 854.00 ARRIVAL DATE DEC 5 1971

D|STANC[ 83).0))

").)? AZL, 88.5) HCA 804°98 8HA

2.20 AZP 91.54 TAL 589.81 TAP

74.14 ET8 1?8.99 ZA[ I14.54 [TE

EARTH TO MARS

178,97 [CC ,tRAIl INC t.474I VI RO.ORO

I?O.)O RCA 145,05 APO 814.90 V8 85.887

189.01 SAC 88.99 2TC 869,$8 LV! I2.88

DLA ".38 RAL 389.94 RAD 0842.9 YEL 11.TS4 PTH @.TO VHP ).SB@ DPA -45.98

L-I TIME INJ LAT INJ LOnG INJ RT ARC INJ AIHTH INJ TIME PO COT TIN

)IO4.AS -55.|2 IT.O? 190.83 184.44 17 SO 58 2104.5

8000.24 ")0.84 81,02 195.74 118,08 10 56 41 1990.)

804),58 "81,R9 lO,)) 198,10 1|)o09 19 85 43 1845.5

8181,1| "88.T1 iS,ll 197,45 log,)? 20 31 46 1628.6

8183.37 "81.30 44.97 197.89 100.72 21 48 58 1385.4

8103.09 "22.71 2?.2| |97.45 IO9.8T 2) D 53 tiO).I

1090.34 "2|.$0 9.?| 196,10 113.95 84 IO 16 890,)

RAP 8SS, I2 ECC 1.2909

IHJ 8 LAT INJ 8 LON_

"19.02 YR,S9

-IB,SS @R,)T

"14.20 |8.44

-18,50 4).10

"[1°97 24.07

"II,SO 4.47

"14.80 34?.35

DIFFERENTIAL CCRRCCTION|

TD£ I.SYI| TRA 8,5002 TCS-),03S? DAU .7@58

ROD ,i484 RRA 1,480@ RC) ".O@)| VAU .13582

FOR 4.9096 FRAtS.20)O FC3"?.)lSl I|P 9t83

|02 1,SQ$8 |RA ),83@) 1¢3 ),|l@| VIP 21_4

LAUHCH )AT8 HAR 80 t8?I

HELIOCENTRIC CONIC

RL 149.82 LAL ".DO

RP 214.5S LAP -.56

R¢ 147.555 GL SO.OR

PLANETOC[HTRI¢ CONIC

C) IR.888 VHL 4.878

LNCH AZNTH LHCH TIME

SO.D0 !? 18 34

SO.OO 17 55 58

TO.GO 10 47 58

SO.G0 19 5? 19

gO.DO 21 18 88

SO0.OO 22 40 11

110.00 23 4? 4

MID'COURSE EXECUTION ACCURACY

)ST 305|°2 $GR 240?.0 S;3 |12t.O

flRT .8?IS RRF .5513 RTF ,_,14

|G| 357?.4 R83 .l|t) R13 .te3o

IS| S335,4 862 |I$.9 THA 8S,19

FLIGHT TIH[ 2St. O0

D|)TANCE 617,999

LOt. IOA,@O VL 51,875 GAL -5,45 AZL I8,iT HCA 2O@,I? )HA

LOP )O.S| VP 28.399 GAP 2.01 AZP 91.|9 TAL 583o42 TAP

GP -I@.?@ ZAL 149,|3 ZAP 72,49 IT) 1?8,@4 ZAE 113,05 [T[

ORBIT D[T[RMlqATION ACCURACY

3T |09,) 8R 14.1 )1 187.0

CRT *99@S (R| "*1171 (IT ",li?l

LSA 179,2 MIA I,? 114 t,2

EL| |2@.@ EL8 4,S ALF 30°)4

ARR|VAL OAT[ DEC ? |9YI

EARTH TO MARS

IIO.OR [CC ,|948? |He 1,3305 Vl 2|,@SO

171.69 RCA 144.94 APO 81S.IO V8 21.991

18@.02 ZAC 83.gl [TC 2@5,20 LVI 11.62

OLA -l,St RAL ))0.5? RAD 1_2,t V[L tl.T@0 PTH G.79 VHP ),574 DPA -43.DS

L-i TIHE INJ LAT INJ LONG |NJ RT A$C INJ AZHTH |NJ TIME PO CST TIM

30RG,?R "34.43 25.g4 lgo.5@ 185.15 18 4 80 8586.8

29??.?9 "RRoSR 29.69 IS4.18 ll@.?) t$ 43 89 _R?T.@

2RIR.SR "85,84 ?G,25 198,5) I1).RI 19 34 )8 1519.?

8851.46 "28.|2 64,12 19?.98 110.59 85 40 41 |601.S

8))8.?4 -80.95 45.1| 198.33 109.44 81 58 18 1556.?

80?S.93 -82.12 25.46 197,92 110,59 8) 14 47 1075,g

1866.48 -85,84 8,80 196.55 1/3.81 24 18 11 8@@.5

HIO-COUR$E EXECUTION ACCURACY

S_? 9255.6 3DR 28?).8 SG) 1611.8

RRT ,g70g RRF .98g7 RTF ,9794

SG8 5?2?.2 225 .1253 213 .9848

SG! 57D5.8 8G8 50|.6 THA 22.99

OIVVERENTIAL ¢CRRECTION8

TD[ 1.4135 TRA ).0671 TC3-3.183? 8AU .?885

RD[ ,8144 RRA 1,3983 RC3 -,8081FAU .15170

FD[ 4.8029 FRA12.2058 FC3-7,1836 B8P g453

8DE 1.6309 RRA 3.3?08 BC3 3,2260 FSP 2928

RAP 869.58 8CC |.$D01

INJ 8 LAT IHJ 8 LONG

-@@.IT ?S,86

"15.?1 S@.50

-|),_3 57.11

-ll.?5 4t.$3

"ll.l! 82.49

-11.?5 2.g0

-13,43 )41.03

ORBIT DETERNINATION ACCURACY

ST 113.1SR 91.4 SS 126.0

CRT ,g947 CR$ -.9856 CST ".gg?6

L6A 179.8 HSA g.9 SSA 1.3

ELI 128.5 EL2 5.6 ALF 28.43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR El IiTI FL|IMT TIME ||8.00 ARRIVAL DATE DEC 9 1871

HELIOCENTRIC CONIC DISTANCE 6It,tit EARTH TO NARI

RL 149.21 L&L -,DO LOL 114,10 VL )2,IT? GAL "5.50 AZL 88,80 HCA 207.34 8HA |DO,OD [CC ,195D9 |NC 1.1989 V! 29.9i0

RP 214.88 LAP -,IS LOP 32,03 VP 22.323 GAP 1,82 AZP 91.07 TAL 325.1§ TAP 172,50 RCA 144.85 4PO 215.33 vZ 25. S54

RC lag.iRe GL D,OO GP -17,91 ZAL 146.64 ZAP ?O,T9 ET$ 1?2.34 ZA[ 111.56 [T[ 18T,08 ZAC 94.77 ETC 289.09 LY! It.OR

PLANETOCEMTRIC CONIC

C3 28.493 VHL 4.207 OLA -2.20 RAL 331.18 RAO IS42.1 VEL 11.769 PTH 6.79 VHP 3.584 DPA -42.24 RAP 244.80 ECC 1,3031

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ boND |NJ RT ASC |NJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

SO.DD 17 18 35 80?1.34 -33.82 94.97 190.95 125.71 18 9 48 EOTI.3 -17.43 79.15

SO.DO 16 D 29 2959.88 -28.98 88.54 194.58 119.32 18 49 49 1959.9 -|4.96 67.38

TO.DO 18 95 19 2T98,64 -24.66 T?,93 197.01 114.41 19 41 $7 1798.E -12.67 53,95

DO.D0 20 3 ST 25??°45 -21.53 62;57 198.44 t11.20 20 48 55 157?,5 -10,88 40.16

DO.DO 61 28 23 2311,39 -20,3T 43.48 1g8.91 110,05 22 6 56 1311.4 -10.33 60.93

100.00 2t 40 49 2081.93 -21,53 23,9A 198.44 111.20 23 23 1 1051.9 -10.98 1,33

t10.00 23 34 43 t848,46 -24.66 6,84 197.01 114.41 24 25 30 945.5 -12.67 344.8?

M|D-COUR$[ EXECUTION ACCURACY CRBIT DETE2NINATION AccuRACY

8GT 54T5.0 8DR 2152,8 883 1596.6 8T 116.8 3R 39.0 88 IR4.D

RRT .96g9 RRF ,9877 RTF .9803 CRT ,9923 CR8 -,983I CIT -.9980

8GB 5883,1 R23 ,1203 R13 .9840 LDA 180,8 NSA 10.1 &aA 1.3

861 3862,6 $62 489,9 THA 21,03 ELI 130.7 EL2 8.5 ALF 28,88

DIFFERENTIAL CCRRECT|ON8

TOE 1.4378 TRA 3.2339 TC3-3.2082 iAU .8121

ROE .TROD RRA 1,3208 RC3 -.7510 FAU .14966

POE 4.8184 FRAI2,1T44 FC3-?.DIT9 68P 9733

BD[ 1.65T9 6RA 3.A933 BE3 3,2900 FDP 2909

LAUNCH DATE MAR EG 1971 FLIGNT TI_ 260.00 ARRIVAL DATE DEC 11 19T1

D|DTANCE 626.320 EARTH TO MAR1

LOL 184.69 VL 32.281 GAL -3,57 AZL 86,92 HCA 201.51 IRA 180,1S [CC .19653 INC 1.0774 Vl 29.060

LOP 33.20 VP 22,28T GAP 1,83 AIR 90.95 TAL 324,61 TAP 1T$,32 RCA 144.74 APO 215.36 V2 29.518

GP -17,11 ZAL 147,12 ZAP 60.18 ET8 172,08 ZAE 110.0? ETE 180.23 ZAC 85.57 ETC 868.98 L¥1 10,41

OLA -3,00 RAL 331.?7 RAD 8642.2 VEL 11.77T PTH 6.80 VHP 3.599 DPA -41.47 RAP 283.98 DEC 1.3073

L-I TIME INJ LAT INJ LONG ZNJ RT A$C INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

308T,94 -33.29 94,14 191.39 126.20 18 14 51 2057.9 -16.T8 ?4.53

2944,18 -28.46 8T.53 195.04 119.83 19 33 43 1944,2 -14.30 66.57

2780.15 -24.13 76.73 197.54 114.93 19 48 46 1780.1 -12.00 54.94

2556.24 o21.01 81,22 199.00 111,T2 20 38 33 1556.2 -10.30 38.95

2288.95 -19.84 42,05 199.48 110.58 22 14 56 1288.9 -9.66 19.64

2030.71 -21.01 22.39 199.00 111,72 23 30 39 I030.? -10.30 ,1_2

1826.97 -24.13 3,67 197.34 114.93 0 38 15 827.0 -12.00 543.85

HELIOCENTRIC CONIC

RL 149.82 LAL -.00

RP 213.21 LAP ".$1

RC 182.438 GL 8.04

PLANETOCENTRIC CONIC

C3 18.675 VHL 4.321

LNCH AZNTH LNCN TIME

50.00 17 23 53

60.00 18 6 39

70.00 19 2 26

80.00 20 13 37

90.00 21 36 47

100.00 22 56 48

110.00 O 5 48

DIFFERENTIAL CCRRECTION9

TOE 1.5024 TRA 3.399? TC3-3,2777 BAU ,8368

ROE .7699 iRA 1.2479 RE3 -.$999 FAU ,14747

FDE 4.T641 FRAII,1166 FC3-6,8365 68P 10013

DDE 1,888D BRA 3,6213 DC3 3.3316 rip 2882

LAUNCH DATE MAR 28 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5689.! 8DR 203T.2 863 IS78,1 8T 120,3 8R SS.? 88 123,8

RRT ,9683 RRF .9854 RTF .8810 CRT .9893 CR8 -.8802 CDT -.9994

8GB 8042,9 R23 .2148 RI3 .0845 LDA 181.4 MDA 10,4 88A 1,3

861 6023.7 8G2 480.9 THA 19.25 ELI 133.0 EL2 7.4 ALR 25,07

FLIGHT TIHE 2D2.00 ARRIVAL DATE DEC 13 1971

HELIOCENTRIC CONIC

RL 149.22 LAL -.DO

RP 215.54 LAP -.45

RC 154.904 GL 7.|5

PLANETOCENTRIC CONIC

C3 16.918 VHL 4.349

LNCH AZMTH LNCH TIME

90.00 17 28 30

9O.OO 18 12 23

TO.DO 19 9 3

90,00 20 2! 21

DO,DO 21 44 33

tOO.DO 23 4 13

1/0.00 D 12 23

TO MARS

LOL 184.69 VL 32.288 GAL .9653 Vl 29.860

LOP 34.3? VP 22.231 GAP 1,44 AZP 90.84 TAL 324.46 TAP |74.14 RCA 144,84 APO 215.82 V2 25.490

(d • -|6,30 ZAL 14?.37 ZAP 87,81 ET8 17_.83 ZAE 108.60 [TE 183.48 ZAC 86.32 ETC 268.89 LVI 9.98

DISTANCE 630.476 EARTH

-S.65 AZL 89.03 HCA 209.68 8NA 180.23 ECC .19746 INC

DLA -3.T4 RAL 332.34 RAD 6642.4 VEL 11,787 PTH 6.81 VHP 3.610 OPA -40.76 RAP 293.39 ECC !.3113

L-i TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3048.3§ -32,82 93.43 191.88 128,91 18 19 3T 2048.4 -16.22 74.00

2930.51 -27.99 06.69 195.37 120.27 19 I 14 |930.5 -13.73 65.88

2763,91 023,89 73,72 190,51 115,38 19 55 ? 1763.9 -ti.41 54.05

2537,51 -20,53 00,03 199.60 I12.17 21 3 39 1337.5 -9.70 &7,89

2269,10 -19.36 40.78 290.09 111.03 22 22 22 1269,1 -9.03 15.59

2011,99 -20,53 21.40 199.80 t12.17 23 37 45 1012,0 -9.TO 359.26

1810.T3 -23.88 4.64 198.1| 1t5.50 0 42 36 810.7 -1t.4t 342,97

DIFFERENTIAL CORRECTIONS MID-COUR3E EXECUTION ACCURACY ORBIT O[TERRINATION ACCURACY

TD[ 1.5490 TRA 3,5939 TC3-3o3434 BAU .8914 3GT 5898,2 9C_q |929*2 383 1356.0 3T 124.2 3R 54.7 35 12_.3

ROE .7514 8RA 1.|789 RC3 ".6513 FAU .14488 ART .0881RRF .9828 RTF ._,13 CRT .9893 CRI 0.57T1 CIT -.V951

FOE 4,?107 FRAII.O3T? rC3-G.9308 88P 10300 SOB 1205.Y R23 ,I089 RI3 ,984| LSA 182.4 MDA SO.? 58A |.5

tOE 1.TEE3 ERA 3.7557 8C3 3.4063 FSP 2849 3GI 8187.5 |62 4?4.4 THA 17.64 ELI 135.5 EL2 8.3 ALP 85.58

LAUNCH DATE MAR 28 197I FLIGHT TIME 2D4.00 ARRIVAL DATE DEC 15 1971

HELIO¢ENTR|¢ CONIC D|DTANCE 834.D27 EARTH TO MARR

RL 149,21 LAL -.00 LOL 184,09 VL 32,|91GAL -5.T2 AZL 89.14 NCA 210,85 8MA 180,31ECC .18842 IMC .8812 V! 29.180

RP 215,97 LAP -,44 LOP 35,93 VP 22,213 GAP 1,2| AZP 80.?4 TAL 324,10 TAP 1?4,04 RCA 144,33 APO 216.08 V2 85,443

RE 157.885 GL 6.33 GP -|5.08 ZAL 148,00 ZAP 08,09 IT8 171,63 ZAE 10T.|4 [T[ 184.TD ZAC 8T.02 [TC 268,81LVl 9,41

PLANETO¢ENTRI¢ CONIC

C3 19.184 VHL 4.300 DLA -4.40 RAL 332.D0 RAO 6642.5 V[L |l.T98 PTH 6.82 VHP 3,040 DPA -40.09 RAP 282,99 ECC 1,3157

LNCM AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIHE PO CDT TIM INJ 2 LAT INJ 2 LONG

50.00 17 33 30 3038,38 -32.41 02,83 192,40 126.96 18 24 6 2036.4 -15.74 ?3.54

$0.00 18 1? 46 2918.65 -27.38 83,96 196.13 120.63 lg 6 24 1918,6 -13,23 65.2?

?0.00 19 15 13 2749.?1 -23.25 74,83 188,70 113.78 20 t 3 1748.? -10,89 53,29

90.00 20 28 IS 2521.02 "EO.IO 38.99 200.22 112.35 21 10 10 1521,0 -9,17 36,86

9D.DD 21 91 48 2291.58 -18,93 39.69 200,72 111.41 22 29 17 1251.8 -8.51 17.30

100.00 23 11 T 1985,$0 -20,10 20.36 200,22 112.35 23 44 23 9g5.3 -9.17 359.33

110.00 0 18 85 1786.33 *23.23 3,?5 199.70 113.76 0 48 32 796.3 -10.8g 342.20

OIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY C_DIT DETERMINATION ACCURACY

TDE 1.5988 TRA 3,7320 TC3-8,4028 BAU .0864 8GT 6102,0 3GR 1028.4 $G3 1531.1 8T 127.9 8R 52.9 88 121.0

RD[ .?358 RRA 1.1138 RC3 -,6038 FAU .|420? RRT .8633 RRF .g?g3 RTF .0820 CRT .g828 CR8 -.g737 CDT -.9989

FOE 4.6594 FRAIl.9401 FC3-8,4113 BDP 10804 868 0370,0 R23 .1031 R13 .g844 LDA 183.3 MSA 11.1 83A 1,3

BD[ 1.7600 8RA 3.8946 BC3 3,4383 FDP 2812 SO1 6352.6 962 4?0.4 THA 16.19 ELI 138.1 EL2 g.1 ALP 22,22

246



• JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN OATE NAN 16 tITI

N[LIDCEHTRI¢ ¢_lilC

Rk 149.2| LAL "•DO

RP 11|.|1 kAP ",41

RC 159o861GL 3,57

PLANETOCENTRIC CONIC

C3 19°477 VHL 4.413

LNCH AZMTH LN_H TIHE

SO.DO IT 3? 53

60.00 18 22 49

70.00 19 ED sg

8O.O0 20 34 41

90.OD 2t 58 E9

lOO.OO 23 17 33

!10.00 O E4 21

PLIGHT TIME 269,00 ARRIVAL 8ATE DEC I? lIT!

DISTANCE 658.774 EARTH TO MARl

k04. 114.6R VL 32,||6 4AL -S.80 AZL 99.|4 MCA Eli,D11HA IIDo3R [C¢ ,1994| INC .7643 ¥1 2I,IID

LOP 36,99 VP _2.179 GAP 1,0l AZP 90,65 TAL 393.?3 TAP 1?5.?4 RCA 144,42 APO 816.38 V2 ES.4DS

fpP -|S,Ot lAL |40,41 lAP E4,6! [T8 1?1,4? ZAE I05.70 ETE 184.1l 2AC O?.S? ETC E66,74 LV| 8.93

DLA -5.01 HAL 333.44 RAO 6442.i VEL 11.811 PTH 8.83 VHP 3.665 DPA "39.45 RAP 292,46

L-I TIME INJ LAT IMJ LQNG INJ RT ASC INJ AZHTH INJ TIN[ PO C8T TIN INJ 2 LAT

3027.88 "32,06 92,32 192,95 127,25 18 21 20 2927.9 -15.33

E908.41 "27.23 05.32 196.72 120,94 19 11 18 1908.4 "12.76

2737,33 -22.88 74,06 199.3E 116.06 20 6 36 1737.3 "10.44

ESOl,SS "19.T2 58.09 2p0.86 122.88 21 15 29 1506.9 "6.69

2236.17 -10.54 35,72 201,38 11t.74 22 3§ 46 1236.2 -6.03

1981.03 -19.72 t9.45 200.86 112,88 23 50 34 981.0 -8.69

1784.15 -22.88 2.98 199.32 116.09 O 54 5 784.1 -10,44

ECC

INJ

t.)EO9

2 LONG

73.14

t4,76

S2.61

36,14

16.62

3S7,S1

34|,9E

DIFFERENTIAL CCRRECTIOi_

TO[ 1.6497 TRA 3.8982 TC3-3.469l BAU .91|8

ROE .72E9 RRA 1,0523 RC3 -.5626 FAU .13892

FOE 4.6039 IrRA11.8268 FC3-6.179! 88P 1091|

DOE 1.8011BRA 4.037? BC3 3.SODS FIP E??2

RIO-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

6GT 1300.6 9GR 1734.4 SG3 1504o0 ST 131.5 6R 5_.2 88 119.T

RRT ,9601 RRF ,9756 RTF .9823 CRT .9788 CR6 -,9701 CSY -.099t

SGB 6534,9 623 .0976 R13 ,9843 LSA 184.7 MSA 11.5 ISA 1.3

89t 6518.1 992 468,8 THA 14.88 EL1 140.6 EL2 9.8 ALF 20.96

LAUNO/ DATE MAR E6 197t FLIGHT TIME 288.00

HELIOCENTRIC CCNIC

RL 149.22 LAL -.00

RP 216,56 LAP ".3?

RC 162.390 GL 4.8?

PLAHETOC[NTRIC CONIC

C3 19,763 VHL 4.449

LNCH AZNTH LNCH TIME

9D.OQ 17 42 D

60.00 11 E? 31

?O,OO 19 E6 E2

80.00 20 40 4E

90.DO E2 4 46

IOO.DD E3 E3 34

llO.OO O E9 45

DISTANCE 64E.916

LOL 184,69 VL 32.301GAL -S.10 AlL 89.33 HCA 213,16 8HA

LOP 37.85 VR 22.143 GAP .87 AZP 90.36 TAL 323.35 TAP

GP -14.40 ZAL 148.80 lAP 63,18 ET8 1?1.33 ZA[ 104,28 [TE

ARRIVAL DATE DEC 19 1671

EARTH TO MAR6

180.48 [CC .20047 INC ,673S Vl E9.660

176.52 RCA t44,30 APO 216.66 V2 25.366

183,61 ZAC 68,28 ETC 268.69 LV| 6.46

RAP E82.09 [CC I.)_S?

INJ 2 LAT IHJ 2 LONG

-14,96 T2.83

-12.42 64,3E

-10.04 $2.03

-8.28 36.43

"7.61 13,86

-8.E6 366,80

"10.04 340,IS

DLA "5.56 RAL 333.96 RAD 6_i2,? VEL 1t.824 PTH 6.84 VHP 3.693 DPA "38.89

L-! TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM

30E0,71 -31.77 01.89 193.53 1E7.49 18 32 _1 2020,7

E899.65 -26.92 84,79 197.33 121.20 19 15 51 1899.7

2729.tl "2EoSG T3,39 199.96 116,35 20 11 49 1726,9

E493.91 -19,39 S?,30 201.53 113.16 21 E2 16 1493.9

E222.96 -18,20 37.88 202.05 112.03 22 41 49 12E2,?

1968,36 -19.39 18.67 201.53 113.16 23 56 2E 968.4

1773,42 -22,56 2.31 199.96 116,35 O 59 18 773.4

DIFFERENTIAL CCRRECTiOI_I

TOE t.?01G TRA 4,0641 TC3-3,5022 |AU ,9370

ROE .7116 RRA ,994E RC3 -.5230 FAU .13575

FOE 4.5477 FRAIl.lDB9 FC3-5,9378 BIP 11207

BDE 1.8444 DRA 4.1840 0C3 3,5410 FIP _725

MID-COURSE EXECUTION ACCURACY CABIT DETERMINATION ACCURACY

8GT t493.6 SG_ 1646,6 $G3 1474.8 ST 135.1 6R 49,? 8i 118,3

RRT ,9592 RRF ,9713 RTF .9825 CRT .9?49 CR9 -.9_61 CIT -.9993

3GB 6899.I R23 .0920 613 .9842 LIA 186.9 NSA 11,9 89A 1.3

891 6662,? GG2 468,lTHA 13,1'0 EL! 143.6 EL2 10.5 ALP 19.94

LAUNCH DATE MAR E6 1971 FLIGMT TIME 2?0.00 ARRIVAL DATE DEC 21 1971

HELIOCENTRIC CONIC

Rk 149.EE LAL -.00

RP 216,91 LAP -.33

RC 164,912 r_.- 4,22

PLAN[TOCENTRIC CONIC

C3 20.132 VHL 4,467

LNCH AZHTH LNCH TIN[

SO.OO IT 45 64

60,DO 19 31 69

?O.O0 19 31 E1

80.00 20 49 19

90.00 2E tO 38

tOO.DO E3 29 11

||O*O0 O 34 46

OISTANCE 847.054 EARTH TO MARl

LOL 184.69 YL 32,507 GAL -5.97 AlL 99.41HCA 214.32 8MA 180.57 ECC .20156 1NC .3887 Vl It.DiD

LOP 39.00 VP El.lOT GAP ,68 AlP 90,49 TAL 322,97 TAP 1T?.29 RCA 144,19 APO 216.97 V2 2|,327

GP -13.82 Z_. 149.18 lAP 61,79 ET8 171,20 ZA[ 102,89 ETE 183+11ZAC 66.86 ETC 298.64 kVl 6.02

OLA -|,Oi RAL 334.47 RAO 6642,5 VEL 11.838 PTH 8.84 VMP 3.724 OPk -38.3D

LoI TIN[ INJ LAT ZNJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CIT TIN

3014,73 "31.52 91.94 194,13 127.89 19 39 9 9014.7

2992,24 "10.89 84.33 197,98 121.42 19 20 tO 1899.2

E?1?,39 "2t.2l 72.62 200,82 115.58 90 |l 43 171?.4

248_.93 -|9.09 56.82 202.21 113.40 2I 27 42 1482.9

2210.98 "17.90 37.15 202.74 112.2? 29 4? 29 1210.9

1997,4| -19.09 17.99 202,21 213.40 94 I 46 957.4

1?94,21 "22.29 1.74 200.69 Ill. S0 l 4 12 764,2

RAP 281.76 ECC 1.9313

INJ 2 LAT IMJ R LONG

-14,69 72.57

"19.10 93,64

"g,?o 51.53

-7.92 34.82

"7.24 15.18

-?.92 356.16

-9,7_ 340,45

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ I,?SSO TRA 4,9309 TC303.5430 IAU °9629 8GT 698|.? 8GR ISlS,O 663 1444,! IT 168.6 6R 48.3 ll |ll,l

ROE .?oft 6RA ,9394 RC3 °.4058 FAU t13939 RRY .iS1| RRF .0694 RTF *_,2Y CRT .iSiS CRI ".961U COY -,lit4

PD[ 4.4190 VRAII.SIOI FC3-1°6913 lip |tilt IGI |812,8 R|3 *Oil9 RI3 ,994| LSA 187,2 NIA 18°3 |IA 1,3

ROE 1.6903 IRA 4,333l lC3 3,S?ll FIP 9878 SGI 6845,4 IG9 470.1TMA 19,19 ELI 149.4 EL9 11,1A_F 19,60

LAUNCH OATE MAR 19 t9?t WLIGMT TIME 2?1,00 ARRIVAL DATE O[C 13 1971

_[LIOC[NTRI¢ CONIC OIITANC[ 991.18T EARTH TO MAR8

RL 149,2| LAL -°DO LOL 1t4oR9 VL 32o313 tAL -G,08 AlL 89,49 HCA 2|S.4?IMA 110,17 [CC .29289 INC .S090 Vl 26.810

8P _|7,2R LAP ",30 LOP 40.13 VP 29.0?2 GAP .SO AZP 99,4| TAL 322.$8 TAP ITO.OS RCA 144,03 APO 21?.99 V2 26.286

RC li?,441 GL 3.i2 GP "13.29 ZAL 149.$5 lAP Q0,44 IT8 171,09 ZA[ 101,52 [T[ 182.68 ZA¢ 89.40 [TC 268.69 LV| ?.59

PLAHETOCENTR|¢ ¢ON1¢

¢3 20,492 VML 4,627 DLA "9,$2 RAL 334,98 RAO GI43,1 VEL 11,853 PTH 6.8? VHP 3,?56 DPA -37.?? RAP 281.53 [CC 1,3373

LNCH AZNTH LNCH TIRE L'I TIH[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO C3T TIN INJ 2 LAT INJ 2 LONG

SO,O0 17 49 39 3009.96 -31.31 91,25 lg4.?S 127.85 18 39 46 2009.9 -14.45 ?2.35

60.00 16 36 g 2896.04 -26,43 83.g6 lg8.81 121.60 1g 24 15 1886.0 -11,64 63.63

TO.DO lg 36 11 2709.$5 "22,04 72,34 201.30 116,78 20 21 20 1709,5 -g.41 51.11

80.00 20 $1 35 2k73.46 -18.83 $6.03 202.gl 113.61 21 32 49 1473.5 -7.61 34.29

90.00 22 16 8 2200.69 -17,63 39.52 203.45 112.47 22 $2 4g 1200.? -8.92 14.60

100.00 23 34 27 1947.gs -18.83 17.40 202,91 113.61 24 6 55 g47.g -7,61 333.66

116,00 0 39 33 1756,36 -E2.04 1.26 20t.30 116.78 1 8 50 756.4 "9.41 340.03

DIFFERENT IAL CCRRECTIONS MIO-COURSE EXECUTZON ACCURACY ORBIT OETERNINATZON ACCURACY

TD[ 1.8101 TRA 4.3g71 TC3-3.5780 |AU .9880 SGT 6164,4 SGR 148g.0 $93 1412.2 ST 142.1 SR 47.1 63 113.4

RDE .6943 RRA .8874 RC3 ".4314 FAU ,12891 RRT ,9460 RRF *960? RTF .g828 CRT ,9650 CR$ -*g573 C_T -.gg95

FOE 4.4354 FRAIl.4115 FC3-5.4460 BlP 11814 $GB 7024.1 623 *0620 613 ,g640 LIA 188.6 MSA 12.? 68A !.3

90E 1.9387 BRA 4.485? BC3 3,6064 FIP 262? $91 7008.1 3G2 472.8 THA 11,65 ELI 14g.3 EL2 11.8 ALF 17.83
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCM OAYE NGR tG 167l

HELIOCEMTRIC cONIc

RL 149.28 LAL %00

RP tiT.S1 LAP *,26

RC 119.998 GL 3.05

PLAN[TOCEMTR|C CONIC

¢3 20,8?4 VHL 4.569

LNCM AZMTH LNCM TIME

90.00 17 53 4

SO.D0 19 4O ?

TO.GO 19 40 36

8O.OO 20 56 52

gO.DO 22 21 17

100.00 23 39 24

110,00 O 44 1

FLZGNT TIN( t74.00 ARRIVAL OAT[ 0£C RS 1B71

DISTANCE 693.315

LO(. 184,Q9 VL 38.380 GAL "1.14 AEL 89,57 MCA 216,61SMA

LOP 41,30 VP 22.03l GAP .31 AZP 90.33 TAL 322.18 TAP

GP -It.T? ZAL 149,91ZAP 59,14 ET$ tTO,lg ZA( 100.17 [TE

EARTH TO MAR8

tOO,?T [CC .2038T INC ,4335 Vl 29.960

179,80 lCA 143.92 APO 2IT.G2 V2 25°249

182.25 ZAC 99,91 [TC 266°S7 LV! t,t4

OLA -I.g3 RAL 335.4? RAO S643,E V[L 11,369 PTM i.80 VflP 3,TO1 OPA -37._T RAP 291.33 [CC 1.3435

L-t TIME INJ LAT tNd LONG INJ RT A3C tNJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3006.99 -31,15 91,03 195.36 127.9T J8 43 t2 2006,0 -14,29 7E.17

2880,96 -26,25 63,66 199,27 121,75 19 28 6 1881.0 -11,62 63.38

2702.96 -21.83 71,94 201,99 1|6,94 20 26 42 1703,0 -9,17 50,T9

2465.41 -18.61 55,54 203.22 113,73 21 37 3? 1465.4 -?.34 33,64

2191,.93 -17.40 35,98 204,16 112,65 22 ST 49 1191.9 -6,63 14.11

1939.89 -18.61 16,90 203,62 113.78 24 t! 44 939.9 -?.34 3S5.21

1?49,78 -21.83 .89 2Or.gO I16,94 t 13 I1 749.8 -9.17 339,67

OIFFERENTIAL COqR[CT[ON8

TOE 1.8662 TRA 4.5636 TC3-3.6102 8AU 1.0143

ROE ,$880 RRA ,8381 NC3 -.419R FAD ,|2351

FOE 4,3?86 FRAlt.2350 FC3-3.2035 83P 1210S

ROE 1.9890 BRA 4.6399 BC3 3.6345 FSP 2573

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 7042.$ SGR 1418.9 SG3 1379.6 ST 145.6 SR 46.0 $9 113.9

RRT .9397 RRF °9343 RTF .9829 CRT .9398 CR$ ".9330 CGT -,9996

SOB 7183.9 R23 ,0774 RI3 .9839 LSA lgO.O MSA 13.1 SSA 1.3

361 7168,1 362 476.5 TMA 10.?? ELI 152.2 EL2 12.3 ALF 16,96

LAUNCH DATE NAR 26 197| FLIGHT TIME 276,00 ARRIVAL DATE DEC 2? 1971

HELIOCENTRIC CONIC

RL 149.22LAL -,DO

RP 217.97 LAP -.28

RC IT2.547 GL 2,53

PLANETOCENTRIC CONIC

C3 21.277 VHL 4.613

LNCH AZHTH LNCH TIME

90.00 17 56 26

60,00 18 43 51

70.D0 19 44 52

6O.OO 21 1 10

9O.DO 22 26 ?

lOO,OO 23 44

IlO,DD O 48 14

019TANCE 659.437

LOI. 184.89 VL 32.328 GAL -6.24 AZL 89.64 HCA 217,75 $M4

LOP 42,44 VP 22.000 GAP ,12 AZP 90,29 TEL 321.79 TAP

OP -12.29 ZAL 150.26 ZAP 57.88 ETS 170,g2 ZAE 98.66 ET[

EARTH TO MARS

180.88 ECC .20309 ZMC .3628 Vl 69.880

1?9.53 RCA 143.79 APO 217,87 V2 25.209

181+89 ZAC 90.39 ETC 268.35 LVI 8.??

OLA -T.31 RAL 335.95 RAD 6643.4 VEL 11.886 FTH 6.90 VHP 3.828 OPA -36.80 RAP 281,18 [CC 1.3502

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM |NJ TZNE PC) CST TIM INJ 2 LAT INJ 2 LONG

3003.04 -31,03 90.85 196.03 128.07 18 46 29 2003.0 "14,12 ?E.O4

2876.91 -26.11 83.4! 199.93 121.99 19 31 48 1876.9 -11.43 63,18

299T.54 -21,GT 71.61 202.69 117,07 20 29 49 1697.5 -8.9T SO,AT

2458.83 -18,43 65.12 204,33 t13.92 21 42 9 1458.6 -T.12 33.46

2184.$4 -17,21 35.52 204.89 112.79 23 2 32 1184.5 -6,42 13.69

1933.10 -18.43 18.49 204,33 I13,92 24 19 15 933,1 -7,12 334.63

1744,36 -21,67 ,52 202,99 117.07 I 17 18 T44.4 -8.97 339.38

MID-COURSE [XECUT+ION ACCURACY ORBIT DETERMINATION A_CURACY

tGT 72|6,? SGR 1353.4 963 1346,2 9T 149.0 3R 43.0 98 112.4

RRT ,9326 RRF ,9471 RTF .9828 CRT ,9544 CR8 -,9482 CST -.9997

SOB 734|.6 R23 *0731 RI3 ,983? LSA 191.5 NSA 1_,5 S_A 1,3

8Gt 7325,8 362 481.1 THA 9.9T ELI 155.1 EL2 12,9 ALF 19.18

DIFFERENTIAL CCRRECTION8

TOE 1.9236 TRA 4,7312 T¢3-3.8391 |AU 1.040[

ROE ,683Q RRA ,7914 RC3 -.3906 FAU .12200

FOE 4,3819 FRAI|,0931FC3-4.g64D 69P 12399

BDE 2.0415 8RA 4.7969 BC3 3.6570 FOP 2317

LAUNCH DATE MAR 26 1971

HCLI_(NTRIC CONIC

RL 149.88 LAL "*DO

MP 218.33 LAP ".]9

RC 175.114 GL 2.04

PLANETOCENTRIC CONIC

C3 21.700 VHL 4.454

LNCH AZNTH LNCH TIN[

tO,gO 17 59 35

SO.00 tO 4T 24

To,on 19 48 30

80.00 21 5 52

90.OO _2 30 40

tOO*G0 23 40 24

ttO.O0 O 32 12

FL|�HT TIME 278.00 ARRIVAL DATE DEC 29 1971

OZSTAN¢[ 693.552 EARTH TO MAR6

L_4. 184.99 VL 32.333 GAL -9,33 AZL 89.70 HCA 218.99 SMA 180.9R ECC .20635 IHC ,2gso Vl 29.860

LOP 43,58 VP 21.964 GAP -,07 A2P 90.23 TAL 321,37 TAP 160.26 RCA 143.64 APO 218.33 V2 25.169

GP -11.84 EAL 150.61 ZAP 56.97 ET9 17D,83 ZAE 87.57 ETE 181+55 ZAC 90.84 ETC 268,64 LVl 9.39

OLA -?.69 RAL 336.42 RAO 9643,6 VEL 11.904 PTH 9.91

L-I TIN[ INJ LAT ]NJ LONG INJ RT ARC INJ AZMTH

3000.94 "30.94 90.73 196*99 128.14

2873,91 -26.00 83,22 200.63 I21.95

2993.17 -21.$3 71,34 203,4D 117.18

2413.02 -16,2T 94.77 205,06 114,03

2179.37 -17.03 35,14 205,62 112.91

1927,49 -|8,27 16.14 205.06 ll4.O3

1739.69 -21,53 ,26 203.40 liT.IS

VHP 3,96T DPA -36.35 RAP 281.Dg [CC 1.3571

INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

|9 49 36 2000.9 -14.01 71395

19 36 IT 18T3.8 -11,32 63,02

20 33 43 1693,2 -8.91 3D,23

21 46 25 1453,0 -6.95 33,15

23 6 56 1178.4 -9.Z2 13,34

24 20 32 927.5 -4.93 334,51

I 21 12 740,0 -8.81 339°15

DIFFERENT IAL CCmRECTION8

TOE 1.9982 TRA 4.8980 TC3-3.6986 BAD l,Olit

ROE ,1798 IRA ,7470 RC5 ".3931 FAU ,1t843

FOE 4,2639 FRAIO.ltlD FC3-4,7269 BIT 12973

9D[ t,ggs3 IRA 4,9533 BC3 3.6799 FIP 2459

LAUNCH DATE MAR 66 1971

HELIOCENTRIC CONIC

RL 149,62 LAL -,OO

RP 814,69 LAP ".IS

RC 17T.RSO GL 1.38

PLAHETOCENTRIC ¢ON|C

C3 t|,143 VHL 4,?09

LNCH AZNTH LNCH TIME

3O,OO 18 R 39

SO,DO 18 90 45

TO.DO 19 52 55

8O.OO 21 9 39

SO,DO 22 34 56

SOD.D0 E3 32 31

SlO.OO O 65 $?

DIFF[RENTIAL CCIRRECTION6

TOE 2°0432 TRA $,0494 TC3-3,8743 BAD 1.092_

RD[ .Q768 RRA .71)30 RC3 -.3380 FAU .11477

FOE 4.2088 FRAIO.?586 FC3-4,4873 OSP 12971

BOO 2.1524 6RA S.!172 BC3 3.6899 FSP 2404

NIO-COURS( EXECUTION kcCURACV

SOT ?383,6 50R 1293,0 9;3 I312.4

RRT ,224| RRF .83d6 RTF ,_+ET

SOB T466.1 R23 .0953 RI3 .9635

861 T460.3 3G2 426,3 TNA 9,24

FLIGHT TIRE 280,00

OIITANC[ 997,663

ORBIT DETERMINATION ACCURACY

ST 152,3 3R 44.D 63 110o9

CRT ,9487 CR4 -.94_3 C|r *.4499

LIA lOS,0 N3A 15,6 $$_ 1.5

EL| 139,0 EL2 13,4 ALF 15,4S

ARRIVAL DATE DEC 31 1971

[ARTM TO MAR5

lltolO [CC ,20f91 INC .2319 V! 29.460

|80,38 RCA 143,49 APO 216,70 V2 25.129

181.26 ZAC 91,29 £TC 246.34 LVI 8.0D

LOL 114.99 YL 32,340 GAL "6,43 AZL 39.77 HCA 220.03 8MA

LOP 44,?2 VP 21,626 lAP -,20 AZP gO,IS TAL 320,63 TAP

GP -|1.42 ZAL 130,93 ZAP 36,42 [?1 170.60 ZAE 99.30 [T[

OLA -?,98 RAL 336,36 RAO 6343,8 VEL 11,662 PTH 6,93 VHP 3,90? OPA -35.93 RAP 281,04 £CC 1. 3844

L-I TIHE INJ LAT INJ LONG |NJ RT A3C INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT l_J 2 LONG

2999,63 -30,$g R0,65 19T.37 I28,18 19 $2 36 tlgg,6 -13.gS T1.89

2871.57 -25,92 93.09 201,33 122.01 19 38 3? 1871.6 "11.22 62,91

2669.60 -21,43 71.13 204,12 117.26 20 3? 24 1969.8 -8.88 50.03

2448.3l -18.13 34,30 203.80 114.13 21 50 28 1448.3 -6.?9 32,99

21T3.34 -16.91 34.83 208.39 1t3.01 23 11 10 1173.3 -6.06 13.06

1922,98 -18,15 IS,87 205,8D 114,13 24 24 34 923.0 -8.78 334.26

1736.61 "21.43 ,05 204.12 11T.26 I 24 $3 736.6 -8.69 338.g7

HID-COURSE EXECUTION AccuRAcY ORBIT DETERNINATION ACCURACY

9GT TS48.3 SGR 1237.6 SO3 1278,T 9T 153.7 8R 43.2 83 109.4

RRT .9154 RRF .9299 RTF .9826 CRT .9430 CR8 -.9383 C$T -.9996

$G8 7849.0 R23 ,0658 RI3 ,9833 LSA 194.8 NSA 14.3 $$A 1.3

SG1 ?633.2 SO2 492,5 THA 6,3T ELI 161.0 EL2 13.g ALF 14.78
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN D&TE MAR 27 19T1 FLIGHT TIN[ lie.Do

H[LIOCENTSI¢ CONIC DI8TANCe 391.199

RL 149,17 LAL -.DO LOL IIS,U VL 33,1e9 6AL -?,Ol AlL 9e,II HCA 134,99 IRA

RP 207.2? LAP -|,BS LOP 320.60 VP 25.)13 GAP |l,4Y AZP 98,16 TAL 330_0S TAP

RE 56.382 GL -14.29 GP 4.97 tAL |)9.ST tap 163.07 ITS 190.95 ZAE 196.95 [TE

PLAH[TOC[NTRIC CONIC

C3 33.S91VML R.2|e DLA -95,99 RAL 334,tt lAD ISSD,Z VEL |e.598 PTH ?,45 VHP

LNCM AZMTH LNCfl TIHE L-I TIN[ INJ LAT

SO,OO 19 4 34 2?tl,9T -Go.t9

80.00 20 18 35 2515,19 -13.80

TO.DO el S4 9 9294.96 -7.2s

80.00 23 51 1 1918.29 "1.31

90.00 I 43 43 151?,54 1,59

SOD,DO 2 37 49 1399.71 -1.31

11o.oo e 57 98 1331,08 "?.25

DIFFERENTIAL CCRR[CTIONI

TOE ",9319 TRA*1.8769 TC3 -.0998 BAU ,0893

ROE -,5000 RRA -.0475 R¢3 .1495 FAU .0440R

FOE .?609 FRA 2.3607 FC3 -.9884 B)P 36?1

BDE t.OSeD BRA 1.8775 BE3 .1734 FIP 351

LAUNCH DATE MAR 87 1971

HELIOCENTRIC CONIC

RL 149.87 LAL -,00

NP 207.19 LAP -1.85

RC 53.599 GL -14.88

PLANI_TOCENTRIC CONIC

C3 37.033 VHL 9.081

LNCH AZMTH LNCM TIME

50.00 19 8 31

60.00 20 23 37

70,OD 92 O 55

AO.OO O 4 59

90.00 I 56 S?

100.00 2 47 51

110.00 3 4 17

LOL 185.88 VL 33.8t4 GAL

ARRIVAL DATE AUG IS tl?l

EARTH TO MARl

ell,G3 [¢¢ ,31738 INc 2,StlO Vl 2l,lll

104,94 RCA 144.46 APO 2?8.80 V2 29.4eS

132.24 ZAC 106.23 EYE 27S.33 LVl -19.10

1,994 DPA "15,89 RAP 308.09 ECC 1,1311

INJ LQNG INJ RT A$C IMJ AZMTN INJ TIME PO CGT TIM INJ e LAT INJ 2 LONG

78.15 200.39 134.03 19 50 36 1762,0 -t,I3 61,71

t6,_S 206,ee 128.25 el I 20 15lS,l Z.IT 48,10

48.99 911.o3 123.47 29 32 It 1884.3 6.?1 28.75

24.15 214,?0 119.83 24 23 0 918,3 t0,99 3.51

)99,99 216.31 118.24 2 9 SO 567,5 13.01 335.?S

345.55 214,70 119.83 3 l e 392,9 10,92 324.88

33?.91 21/,03 123,47 3 19 39 331,1 6.71 317,57

MID-COURSE EXECUTI_ ACCURACY CaB|T DETERMINATION ACCURACY

IGT 8t14.0 8DR 496,Z 383 t4e.) ST 52,0 8R 23.1 88 39,2

RRT ,4476 RRF ".4?59 RTF -.8651 CRT .8484 CR8 ,7169 CST .9?SS

8GB 81?1,9 R23 -.0793 R13 -,867! L5A 87,5 MSA 14.? 884 1.1

SG1 8126,e 368 448.9 THA 6,29 ELI 55.7 EL2 11.4 ALV el,5S

FLIGHT TIHE 144.00 ARRIVAL DATE AUG 18 1971

DI3TANCE 394,3e8 EARTH TO MARS

-t,93 AZL 92.6? MCA 136,15 8HA 909,27 Ecc .30913 ZNC e.6684 Vl 29.951

LOP 321.11 VP 25.432 GAP |8.00 AZP 88.07 TAL 330.08 TAP 106.94 RCA 144.57 APt 273.66

GP 5.12 ZAL 138.79 ZAP 164.14 ET3 161,_e ZAE 167.05 [TE 128.78 ZAC 106.44 ETC 275.42

ve 26.439

LVI -19.49

DLA -96.52 RAL 334,te RAD 6649.6 VEL le.52T PTH 7.41 VHP 8,797 OPA -lS.33 RAP 308.40 [CO I,GORS

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH ZNJ TIME PO ¢IT TIM INJ 2 LAT INJ 2 LONG

2740,07 -19.|5 7?.|1 200.24 134.43 19 54 11 1740.1 "1.03 IO,Y9

2540.39 -|e,?s 14.99 909,12 188.51 21 5 37 1540.3 3.el 48.92

2254_21 -6.12 46.70 211,03 123.67 22 38 29 1954.2 ?.94 R?.19

1878,11 .OR 21.98 214,85 Ill.86 O 36 17 278.2 12.19 1.R1

131?.10 3.21 357.17 216.60 118.11 2 22 14 317,1 14,48 333.79

1359.64 .05 343.34 214.95 119.86 3 10 24 352,6 12,19 392.97

1301.03 -I. le 335,62 211.03 123.67 3 25 58 301.0 7.84 319.08

DIRr[RENT|AL CCRRECTZON8

TDE -,9390 TRA-l.8S92 TC3 ".0870 IAU ,DSlG

ROE -.4885 RRA -,Otis RE3 .1571 FAU .04549

FOE .7940 FRA e,45?o FC3-1,06|8 OIP 374?

BD2 1,0595 BR4 1.1594 BE3 .1?91 FIP 3?7

LAUNCH DATE MAR 2? 1971

HEL|OCENYRIC CONIC

RL 149.27 LAL ",DO

RP 207.09 LAP -|,85

2C 5S.SSG GL -15,50

PLANE?OCENTR|C CON/C

C3 35.591VHL 5.911

LOL 188,1! VL 35.Tel GAL

LOP 393,13 vp 95.||| GAP

HID'COUR3[ EXECUTION ACCURACY (_qBIT DETERMINATION ACCURACY

3GT 8147,8 3GR 501,0 363 e37.9 8T 53.0 SR 22.9 IS 4O.I

RRT .4835 RRF ".5145 RTF ".8698 CRT .8573 CRS .7251C8T .9T97

868 8805.5 R23 ".0866 R13 -,8791 LSA 99.1 HSA 14.6 SSA 1.1

861 8182,0 Sle 435.7 THA 9.?1 EL! 56,T EL8 11.0 ALP 21,19

F_.IGHT TIM[ 148,00 ARRIVAL DATE AUG eo 1971

OIITANC[ 397.359 EARTH T_ MARl

"i,?t AZL it,T| HCA 137,68 6HA tOT,DO ECC ,3013t INC 8.TEES Vt 29,131

17,14 AIR 67,99 TAL 330,13 TAP SOT,S| RCA 144.98 APO 269,48 ve 2G,448

i,3l ZAL 138.07 ZAP 163,1| [T8 161.44 ZAE 167,37 IT[ Its.el ZAC 105,e? EYE eys.sl LVl -19.02

DLA -e?,o| RAL 334.96 lad Gt4i,I V[L 19,499 PTH T,)l VHP 0,4?7 OPA "15.01 RAP )08'68 [CC 1,5857

LNCM AZNTH LNCH TIME L'I TIME IMJ LAT

SO,DO 19 12 36. eTlT,lI -19,09

SO,DO 20 26 19 '2515,02 -ll,$S

TO,DO 12 S 14 9293,03 -4.94

80.00 0 19 14 1834,1? 1.33

50,00 e 12 31 1430,39 5,o0

tOO.D0 2 09 9 1309,14 1,53

liD,DO i IS 38 IllS,S| -4,94

OIFFEmENTIAL CCRRECTIONI

TOt ",ill) tlA-I,8311TC3 ",080| IAU ,Olll

ROt ",4T)l HA -,Olll IC! .till FAU .04111

POt °6869 VIA t,SlT4 VC$'1,1403 lip $111

lot t.OStD IRA t,1401 It3 ,1119 VRP 404

LAUNCH DATE MAR IT 19TI

HELIOCENTRIC CONIC

RL 149,17 LAL -,DO L_ leslie VL 3),i)O 6AL

RP 20T,01 LAP -1,04 LOP 324,39 VP tS,ll9 lAP

INJ LONG INJ RT A$C INJ AZMTH INJ TIM[ PO CIT TIH INJ 2 LAT INJ e LONG

Tl,O? GOD.IS 134.79 19 |? S? 1?1?,9 ,09 39.6'

e3,72 eO6,Oe lee.el 21 I0 SI 1515.0 4,37 45.70

45,06 211,09 183,04 te 4S I? 1283.0 9,00 89.4t

29,59 819,10 119,92 0 46 48 834.? 13,SS 3Re,el

35).89 tI?.OI 11T,85 8 37 lO 458.6 16.08 332.25

340,81 Ell,tO Ill,Or 3 80 |S 309,1 I3,S| $80,05

|33,98 811.09 123,$4 3 38 41 eiG,s 9.00 314,41

NID-CO_RS[ EXECUTION ACCURACY _qll TDCT[RNINATION ACCURACY

86T 8179.4 $OA 509,7 803 1T4,4 IT S4,0 8R E8.5 IS 41.1

RRT ,|109 2RF °*|144 RTV =,_,44 CRY ,ill| CRS *?551 Ell ,1741

IG9 1137.3 RI| ",0941 Re3 -,�TYO LIA ?0,Y MIA 14,S 11A t.I

iGt !193ol 862 421,9 THA T.li ILl S?.S [L8 10.? ALF |0,53

PLIGHT TIN( 141,00 ARRIVAL DATE AU6 t8 19Yt

|IITANC[ IDO,l|t eARTH TO RAG1

"I,14 AZL 9t,Y9 HCA I|I,U IMA tD$,01 [CC ,2931! INC 8,7911 Vl t9,1Sl

17,0| AZP R?.lO TAL 330.19 TAP 108,86 RCA 144,78 APO 265,34 V2 29,43Y

RC 57,225 GL "19,14

PLA_TOCtNTRIC CONIC

C3 34,231 VHL 3,833

LH¢H AZMTH LNCM TIME

5O.OO • 19 17 0

90,00 IO 34 34

70.DO 29 tl 8

80,00 0 99 s

90,00 2 33 39

1DO.00 3 11 9?

110,00 3 19 30

GP S,t? ZAL 138,53 ZAP IR.88 IT8 191,iD ZA[ 187,68 ET[ 181,?t ZAC 108,92 [TC 2?5,90

DLA -t?.ll RAL 33|,31 RAO 8641,| V[L 18,411 PTH ?,3_ VHP 8,239 DPA -14.86 RAP 308,93 (¢C 1.$938

L-! TIME INJ LAT INJ LONG |NJ RT Ale |NJ AZMTH INJ TIN[ PQ CST TIN INJ 2 LAT INJ 2 LONG

9695,48 -17,ol ?9.03 eoo,lo 135,13 80 t 56 1195,| 1.29 58.93

9419.14 -10,ST t|.44 206,10 ltg,le 21 t6 3 1498,| 5,S0 44,46

9190,50 -3.?0 43,35 912.22 193,98 ee 52 38 1190,S 10,21 23.74

1766,39 ),15 IG.98 215.4T 119,7! 0 58 $2 ?86.6 IS.01 355.88

2395,0T T.4t 349,?3 21?,80 117,37 2 56 40 385,1 18,03 327.74

1261,05 3,13 338,31 213,47 119,71 3 32 58 231.0 13,01 317,23

1237,39 -3,?0 332,e? 911.22 123,95 3 40 7 25?.3 10.21 312,68

ORBIT DETERMINATION ACCURACY

ST 54.S SR 22.T SS 43.5

CRT ,8754 CR8 .7465 C)T ,9744

L)A ?2.0 M$A 14.3 S$A 1,1

ELI 59,2 EL2 10.3 ALF 20.65

OIFF[RENTIAL ¢CRRECTICNS

TOE -,9309 TRA-l,S091 TC3 ",0631 IAU ,08?9

RD[ -.4914 eRA ".1060 RE3 ,1809 FAU ,04843

FOE .8997 FRA 8.6623 FC3-1,2239 8SP 3?78

DOE 1.03905RA 1,8122 BE3 ,1918 FIP 433

HID-COURSE EXECUT|ON ACCURACY

8GT 2197.8 8DR 312.4 883 292.0

RRT ,5592 RRF -,5951 RTF -,8810

8GB 2256,8 R23 -,1009 R13 -,853g

SGI 2217.1 882 421,1THA ?,71

LVI *29.20
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR I? tDYI

_[LIO¢[KTRIC CONIC

Rb 14S.flT LAL -,00

RP _OR,14 LAP -$,14

RC S?,D?S GL "li,ll

PLAMETOCENTRIC CONIC

CS 33.0_? YML S,T4?

LM¢M AZNTH LMCH TIME

SO,OO 19 El 35

60,00 flO 40 )4

?0.00 82 24 41

S0,00 O 44 13

gO,0O 3 $0 49

lOO.0O 3 fly 4

• |10,OO 3 _8 3

FLIGHT TIN[ t50.00 ARRIVAL DATE AUG 14 I|TI

OIDTAKE 404,lfl3 EARTM TO MARl

L_. Ill.DO _. 13,148 tAL -l,|$ A|L 12,1! NCA $3R.31 8MA 10}.li [CC ,llifl? INC l,Oi?fl V$ II,lSl

LQP 3fl$,tD VP tS,OSO GAP $1,14 AZR l?,8$ TAL 330,25 TAP 110,$8 RCA 144,80 AFO 211.49 Vfl flS,466

GP 5.9? ZAL 138.37 IMp 2D$,21ETS $61,72 ZAE SeT,T? ETE $$$.2R ZAC $07.19 ETC E?$.$6 LVl -20.51

OLA -le,_o RAL 33S.66 RAG 3643.2 VEL tE,36T PTH ?,29 VHP R,O0$ DPA -$4,29 RAP 309,1S [CC S,5435

L-! TINE |NJ LAT IHJ LONG INJ RT AAC INJ AZMTH INJ TIHE PO CIT TIN INJ 2 LAT INJ E LONG

ER?a,?D -15o92 73.99 200°$2 $35.45 29 8 8 $6?2.8 2.34 S7.SS

24S2,?0 -9,43 I$.$3 208.$8 128.37 25 21 38 1462,? 8,86 43.18

E156,48 -2,40 45.57 251.45 124,06 23 O 38 $$58.5 $1.45 21,90

1731,92 4.gg 13,93 236,02 119,48 I 13 5 ?3lo9 16,62 3S2,60

1239,06 $t,27 342.50 259.36 1|6,$$ 3 3| 48 259.1 21.07 339.?S

1208,39 4,gg 335,30 256,02 $19,43 3 4? 11 206,4 18,62 313,97

1203.30 -fl,40 330,49 213,45 124,08 3 48 ? 203.3 ll.4S : 310,82

DIFFERENTIAL CCRRECT1QN8

TOE -.9334 TRA-$.?906 TC3 -.0609 OAU ,GOLD

ROE ",4503 IRA -,IflT4 RC3 ,1940 FAU ,DSOl$

FOE ,9037 FRA fl,??O8 FC3-$,3334 BOP 3895

00[ 1,0362 BRA |,72SI BC3 ,2033 FOP 463

LAUNCH DATE NAR 2? 1971

NZD'COURS( EXECUTION ACCURACY CR|IT DETERNINATION ACCURACY

SGT 2231,t 8C_ S2t.O 803 3tO,$ ST 55.? SR 22.R $$ 4SoD

RRT .3973 RRF -*636fl RTF ",8835 CRT .8861 CRS .7378 CST ,9Y3fl

8GB 2291.3 823 -.1319 RI3 -.8868 LS4 73.7 NSA 14.3 SSA 1.1

3St 2253.6 302 454.4 THA 8,23 EL$ 39,fl EL2 g,s ALF flO.33

FLIGHT TIN[ 152.00 ARRIVAL OAT[ AUG fl6 19T|

H[LIOC[NTRI¢ CONIC

RL |49.2? LAL -.GO

RP 206.8? LAP -I,83

RC 58,203 CA. "17,50

PLANETOC[NTRIC CONIC

CS $1,893 VHL S.640

LNCH A2NTH LNCH T/ME

30,00 19 26 25

60,00 90 46 57

7_.00 22 $4 2

SO,O0 1 3 5

84.18 9 41SS

IO0.O0 3 45 56

110.00 3 S? 25

DISTANCE40?.bST EARTH TO MARS

LOL lOS.DO VL 33.458 GAL -R,37 AZL 92.93 HCA $41.21 SMA 201.44 [CC ,FOG34 INC fl,ifl80 Vl fig,As1

LOP 326,93 VP 24.985 GAP $D,Et AZP 87,72 TAL 330.f19 TAP $$$,53 RCA 144,9? AFO 257,92 Vfl 26.473

GP O.30 ZAL 158.19 ZAP 160.18 ETS 161,79 Z_ 167.85 ETE 114,93 ZAC 107.49 ETC 2?5.75 LVI -21.00

_.A "28.82 RAL 336.03 RAG 6647.? VEL $2,323 PTH 7.25 VHP ?.?74 OPA -$3.90 RAP 309.35 [CC |.3949

L-t TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ fl LAT |NJ 2 LONG

2049,T9 -14,80 T2,95 200,20 135,75 20 $0 33 1649,8 3,S1 S?,O2

2435,53 -8,28 59,80 206,34 129,59 21 2? 32 1435,6 ?,84 4_,66

2120,59 -1,03 39,70 211,77 124,14 23 9 23 1$fl0,8 12,?S 1_,93

16S6.10 ?.lO 10.27 216.82 119.06 $ 30 51 663.1 18.48 348.60

IS48.37 13.50 3SO.IS 220.15 115.7l 3 4 24 348.4 22.95 3fl6,97

1140,57 7,18 333,$4 216,82 $1g,OD 4 4 S? 140,6 IR.48 309,97

1167,41 -1,03 328,62 211,?? $24,14 3 S8 52 167.4 12,73 308,83

DIFFERENTIAL CORRECTIONS

TO[ -.936? TRA-I.?GS? TC3 ",0567 RAU .O9$R

ROE -,4400 RRA -,1500 RC3 ,2079 FAU ,05103

FOE ,943E FRA fl,0832 FC3-1,4068 BOP 3903

DOE $,0370 BRA |,??Ol DC3 .2359 FIP 40T

LAUNCM DATE MAR 2? $O?l

HELIOCENTRIC CONIC

RL 149.fl? LAL ".DO

RP flOG.Sfl LAP -I.13

RC 58.807 GL -18,fl3

PLAN[TOC(NTRIC CONIC

¢3 30.056 VML 3.553

LNCH AZMTH LNCH TIN[

50.00 19 31 33

60.00 20 53 47

?0,00 92 44 fll

00.00 1 30 IS

SI,33 fl flO 45

lOO.O0 4 13 10

IIO.OO 3 4? 43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2260.? SGR 334.$ SG3 330.8 8T 56.7 88 2fl. S SS 45.S

RRT ,6350 RRF -,6771 RTF -,6064 CRT ,8973 CRS ,??03 COT ,2?fll

800 8323,0 823 -,$234 RI3 -,890| LSA T3,4 MSA 14,E IDA 1,t

803 2286,9 802 4O?,O THA 8,85 ELI 80,3 ELF 9,4 ALF 2O,lfl

FLIGHT TIME $S4,0O ARRIVAL OAT[ AUG fRO 19?$

DISTANCE 433,$30 EARTH TO MARS

LOL li3.il VL 33,378 GAL °6,23 AZL 93,00 MCA $48.40 INk 199.63 [CC ,|7406 INC 3,OOflO Vl fl9,lSt

LOP 3f18,20 VP 24,885 GAP 15.78 AZP 87.62 TAL 330,36 TAP 112,84 RCA $45.07 APO RS4.SO Vfl 26,4?9

GP 8.RR ZAL 13?.96 2AP 159,11 ET3 $65.83 ZAE 167,84 ETE $11.87 ZAC lO7.Afl [TC fiTS.S3 LVI -fll.4fl

OLA -23,4T RAL 334,42 SAD 664?,3 VEL |2,fl?D PTM ?,2fl VMP ?,554 DP_ -13,49 RAP 309,51 ECC 1.5078

L-I SINE INJ LAT INJ LONG INJ RT AGC INJ AZNTN INJ TIME PO CST TIM ZHJ 2 LAT INJ fl LONG

fl628.44 -13,60 Tl.Gl 200.34 136.03 20 15 19 1626.4 4.68 SO.04

240?,67 -?.04 50.44 206.56 129,?A fll 33 54 t40?,? 9.05 40.50

2082,41 .43 37.7! fl!2,20 !24.15 23 19 4 1082.4 14.12 17,82

1574,54 $0,!7 5,I2 216,!1 !16,22 I 56 33 5?4,5 20,90 342,89

1413.07 |4,04 355,19 220.14 !16.19 2 44 |4 413,1 23.62 331,99

1049,05 lO,l? 3flA,4D 8IS.IS ll$,2fl 4 30 39 49.0 flu.go 304.fl5

1529.23 .43 328,62 212.20 124.15 4 6 33 129,2 14.12 303.T4

DIFFERENTIAL CCRRECTIONI NIO-COURSE EXECUTION ACCURACY OR|IT OETERRINATION ACCURACY

TDC -,936? TRA-I.?4S3 TC3 -.0467 IAU .0943 3GT 2214,4 6DR 340,6 303 351.0 8T 37.3 68 22.5 68 41,2

DOE -,43f10 RRA -.$?37 RC3 ,2fl31FAU ,033i0 RRT ,1716 RR? ",?iT0 RTF -,_,65 CRT ,i012 CRS ,?IS4 CAT ,9709

TOE .9185 FRA 3,0031 FC$-l,30$t SIP 4045 3GD 2346,8 823 "*|333 813 -,4931 LIA 77.1NSA _4.1 $8A t.1

|DE 1.034fl IRA t,TSSI 6C3 .2233 FIP 533 80| 2315,0 302 40|.6 THA 6,4T [L$ 61,! EL2 6,g ALF 16.98

LAUMCN DATE MAR fit $9TI FLIGHT TIME 156,00 ARRIVAL DATE AUG 30 IiTI

MELIOCEMTSIC CONIC DISTANCE 414,665 EARTH TO MAR6

RL $4t.flT LAb °,O0 LOL SiS,el VL 33,303 GAL "G.$2 AZL 63.08 HCA 143,?$ 6HA 198,33 ECC ,23612 INC 3.0804 VI fig. Sit

RP flOG,T? LAP -1,41 LOP 326o41 VP 24.789 GAP $5.38 AZP 87.52 TAL 330,43 TAP 134,$? RCA 143.16 APO flSl.31 V2 fl6.483

Re 39o433 GL -tS.66 6P ?,OR ZAL $3?.TS tAP 158.05 ETR 1i$,62 2AE 16?,?6 [TE SOS,OR ZAC $O0.|R [TC 2TS,Gfl LVI -fll,4S

PLAN[TOCENTRIC ¢ON!¢

C3 23,203 VML S,406 'DLA "30,16 RAL 338,RI RAG 1t47.0 VEL |2,241 PTH ?,$R VMP ?*342 SPA "$3,06 RAP

LNCM AZMTM LMCH TIME L-I TIME INJ LAT

SO.O0 16 38 53 EGO2.?1 -$2.46

60.00 E$ ! T 231'8.47 -5,?9

?0.00 82 $3 $2 fl04t.30 2.00

?S.07 fl 6 3 |460.43 14,57

79.0? fl S 3 $420,43 $4.5?

?S,07 2 3 3 $460.43 14,57

110.00 3 sg 14 $088.!2 fl.O0

DIFFER[NT|AL CCRRECT!ON8

TD[ -,$412 TRA-$,?Ig8 TC3 -.0434 DAU ,08?2

ROC -*4244 RRA ",I990 RC3 ,flSD3 FAU ,05365

FOE 1.0332 FRA 3,1flAt FC3-1.S099 DSP 4107

ODE 1,0323 DRA 1.?313 RC3 ,2432 FOP 560

309.04 [CC $,492fl

INJ LONG INJ RT A3C INJ AZRTH INJ TIN[ PO C|T TIM INJ fl LAT INJ fl LONG

70,66 200.55 !38,29 20 20 2fl IG02.? S,87 33.04

3?.05 208,80 129,95 21 40 48 1378.D $O,flS 39,08

35.5R 252,7? t24.10 23 2g 53 1041,3 13.5T 15.51

338.08 220.20 118,69 2 29 23 430,4 24,32 333,75

353.96 220.20 116.69 fl 2g 23 460.4 24.3fl 335.?s

338.g$ 220.fl0 116.69 2 29 23 460.4 24.32 333.73

524,48 212.77 !_4,|0 4 17 22 88,1 15,57 304,43

ORDIT DETERMINATION ACCURACY

ST 58.4 SR 22.5 SS 49.S

CRT .9194 CR6 ,7973 COT ,9698

LSA ?8.8 MSA 14.0 $$A 1.1

ELI 62,0 ELfl S.3 ALF 19,91

MID'COURSE EXECUTION ACCURACY

SGT fl305,g 3DR 56g.5 $03 373,1

RRT ,7075 RRF -*?552 RTF -,8923

SGB 2373,2 823 -,1484 813 -.8973

SGI 2341.g SG2 396.3 TMA 10.20
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAR 2? IRT|

HELIOCENTRIC C_NIC

NL 149.27 LAL -,00

RP 206,74 LAP -I.91

RC 60.253 _ -tR.TS

PLAN[TOCENTR|C CONIC

C3 29,04t VML 5.359

LHCN A2MTH LNCH TIME

80.00 19 42 47

90.00 21 9 3

70.00 23 8 $4

77.09 I 52 7

77.09 I 5E 7

77.09 1 52 7

110.00 • 12 17

FLIGHT TIRE 158.00 ARRIVAL DATE SIP 1 1971

DISTANCE 419.296 EAmTH TO MAR8

LOt. 181,80 VL 33,231 GAL -8,01AZL 93,19 HCA 145.01 8HA 196.94 ECC .2624R IMC 3.1538 VI 25,$51

LOP 330.73 VP 24.690 GAP 14,95 AZP 87,41 TAL 330.50 TAP t15,51 RCA |45.24 APO 248.63 V2 26.489

&P ?.4? ZAL 137.49 ZAP 138.81 ITS |81.78 ZAE 167.60 ET£ 106.63 ZAC 108.57 _T_ 275.95 LV1 -22,32

DLA *30.97 HAL 337.22 RAO 8641.6 V[L |2.206 PTH ?,16 VMP ?.137 DPA -12.60 RAP 309.73 [CC t.4779

L-I TINS |NJ LAT |NJ LONG INJ R T ASC |NJ AZMTM INJ TIME PO CRT T|M |NJ 2 LAT IHJ 2 LONG

2578.54 -11.30 69.80 200.95 136.53 20 25 46 1578.5 ?.08 54.02

2349.00 -4.48 55.61 207.33 130.09 21 48 12 1349.0 11.57 37.60

1996.31 3.7! 33.21 213.50 123.98 23 42 11 996.3 17.12 12.95

1499.35 15.12 2.18 220.32 117.23 2 17 9 499.3 25.03 338.93

1•99.33 15.12 2.18 220.32 117.23 2 17 ¢ A99.3 25.03 338.93

1499.35 15.12 2.19 220.32 117,23 2 17 6 499.3 25.03 338.93

1043.13 3,71 322.12 213.50 123.98 4 29 40 43.1 17.12 301.87

DIFFERENTIAL C(_RECT|ON8

TOE -.9424 TRA-1.Dgt9 TC3 -.0365 BAU ,1007

ROE -,4180 RRA -.2219 RC3 .256? FAU .05767

FOE 1.0845 FRA 3.2564 FC3-1.7191 DSP 4159

ODE 1.0309 BRA 1.?069 BC3 .2393 FSP 609

NID-COUR$[ EXECUTIGN ACCURACY CX_OIT DETERNINAT|ON

$GT 2323.2 SGR 593.6 $63 396.2 ST 5g.t SR 22.6

RRT .740! RRF ",7910 RTF -.89S0 CRT .9308 CR8 .8122

$GB 2397.9 R23 -.1824 R13 -,9007 LSA 80.4 MRA 14.0

SGl 2365.6 SG2 392.0 TMA 11.0t ELI 62.8 EL2 7.8

LAUNCH DATE NAR 2? 1971

ACCURACY

SS 51.6

CST .9686

SSA 1.1

ALF 19.91

HELIOCENTRIC CONIC

RL 149.27 LAL -.00

RP 206.71 LAP -1.80

RC 61.050 ¢_. -20.62

PLANETOCENTRIC CONIC

C3 28.258 VHL 3.316

LNCH AZNTH LNCH TIN[

50,00 |9 49 0

60.00 21 17 39

70.00 23 24 4

75.25 1 40 56

?5.25 I 40 56

75.25 1 40 56

110.00 4 27 27

DIFFERENT !AL CORRECT;ORS

YDE -,9459 TRA-I.6623 TC3 -.0301 8AU .!047

ROE -.4130 RRA -.2545 RC3 .2753 FAU .05983

FD( 1.1372 FRA 3.389? FC3-1.8329 BSP 4200

BD[ 1.0303 BRA 1,8816 BC3 .2772 FSP 649

FLIGHT TIME 160.00 ARRIVAL DATE 8EP _ 1971

DISTANCE 421.93g EARTH TO MARS

LOt. 185.66 VL 33.164 GAL -5.89 AZL 93.23 HCA 146.28 SMA 195.64 ECC .25717 INC 3.2526 Vl 29.851

LOP 332.00 VP 24.611 GAP 14.55 AZP 87.2g TAL 330.57 TAP 116.85 RCA 145.33 APO 245,9_ V2 26.•92

GP 7.92 2AL 137.20 ZAP 155.7! ETS 161,71 ZAE 167.37 ETE 104.56 ZAC 109.01 ETC 276.01 LWl -22.81

LAUNCH DATE MAR 27 1971

DLA -31.61 RAL 33?.66 RAD 6646.3 VEL 12.174 PTH 7.14 VHP

L-I TIN[ INJ LAT ZNJ LONG IHJ RT ASC |NJ AZNTH IHJ TIME

2553.88 -I0.08 68.73 201.23 136.75 20 31 34

2317.96 -3,12 54.12 207.87 130.20 21 56 17

1945.82 3.63 30.55 214.44 123.74 23 56 30

1533.16 15.68 5.03 220.51 117.81 2 6 30

1533.16 15.68 5.03 220.51 117.81 2 6 30

1533.16 15.68 5.03 220.51 117.6! 2 6 30

6290.68 5.63 297.38 214.44 123.74 6 12 7

HID-COURSE EXECUTION ACCURACY

SGT 2337.3 5GR 622.7 SG3 420.?

RRT .7704 RRF -.8240 RTF -.8973

8GD 2418.8 R23 ".1773 R13 -.9039

$G1 2387.4 SG2 389.7 THA 1|.g2

HELIOCENTRIC CONIC

RL 149.27 LAL -.O0

RP 206.69 LAP -I.80

RC 61.933 GL -21.49

PLANETOCENTRIC CON|C

C3 27.556 VHL 5.24R

LNCH AZHTH LNCH TIN[

50.00 19 53 40

60.00 21 27 4

70.00 23 42 25

73.50 1 30 59

73.30 I 30 59

73.50 1 30 59

110.00 4 45 48

DIFFERENTIAL CCRRECTIONS

TDE -.940A TRA-1.4236 TC3 ",0159 9AU ,1093

R02 -.4092 RRA -.2848 RC3 .2993 FAU .06219

FDE !.1922 FRA 3.5257 FC3"1.9537 81P 4179

809 1,0253 ERA 1.6504 9C3 .299R F8P 890

6.938 DPA -12.12 RAP 309.79 _CC 1.4651

PO CST TIN INJ 2 LAT INJ 2 LONG

1553.9 8.51 52.96

1318.9 12.89 36.04

945.8 18.81 10.01

533.2 25.77 341.76

533.2 25.77 341.76

333.2 25.77 341.76

5289.7 18.81 276.84

ORBIT OETERN|NATION ACCURACY

ST 59.9 SR 22.0 8S 53.3

CRT .9420 CRS .8276 CST .9672

LSA 82.1 MSA 14.0 _SA 1.0

EL1 63.6 EL2 7.2 ALF 19.99

FLIGHT TIRE 162.00 ARRIVAL DATE S£P 3 197t

LAUNCH DATE MAR |? 1971

NELIOCENTRI¢ CONIC

RL 149,27 LAL ".00

RP 205.96 LAP -1.79

RC 62.679 GL -22,41

PLAN_TOCENTRIC CONIC

C3 26.934 VHL 3.190

LNCH AZMTM LNCH TIME

50.00 20 2 52

60.00 21 37 25

70.00 0 10 28

71.81 1 22 2

71.8t 1 22 2

71.61 1 22 2

110.00 5 9 55

DIFFERENTIAL CORRECTIONS

TOE -.9476 TRA-1.5975

ROE -.4077 RRA -,3182

FDE 1.2541FRA 3,6694

DOE 1.0316 BRA 1,$289

DISTANCE 423.826 EARTH TO MARS

LOt. 189.88 VL 33.100 GAL -5.79 AZL 93.35 HCA 147.55 SNA 194.43 ECC .25214 INC 3.34?5 VI 29.851

LOP 333.27 VP 24,329 GAP 14,16 AZP 87.17 TAL 330.64 TAP 118.19 RCA IAS.41 APO 243.45 V2 26.A95

GP 6.42 ZAL 136.99 ZAP 154.49 ET3 161.$0 ZAE 167.08 ETE 102.89 ZAC 109.48 ETC 276.06 LVI -23.32

DLA -32.39 HAL 338,12 RAO 6646,0 VEL 12.145 PTH 7.11 VHP 6.747 DPA -11.60 RAP 309.80 [CC 1.4333

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIN[ PO CST TIM INJ 2 LAT IMJ 2 LONG

2528.63 -6.82 67.64 201.7! 136.95 20 37 49 1528.6 9.56 51.88

2285.38 -1.60 52.56 208.53 130.27 22 5 9 1285.4 14.27 3A.38

1886.70 7.85 27.42 215.65 123.35 24 13 52 886.7 20.73 _.50

1583,73 16.23 7.67 220.78 118,43 I 37 2 563.7 26.52 34A.38

1563.73 16.23 7.67 220.78 118.43 1 57 2 563.7 26.52 344.38

1563,73 16.23 7.67 220.78 118.43 1 57 2 563,? 26.52 344.38

6221.58 7.85 294,25 215.28 123,35 6 29 29 5221.6 20.73 273.32

fifO-COURSE EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2338.7 SGR _57.1 SG3 449,2 8T 60,2 SR 23.0 SS SS.O

RRT .7R83 RRF ".6337 RTF -*_07 GET ,9528 CR3 ,8432 CST ,9660

SGB 2429.2 R25 -.1901RI3 -.9083 LSA 83.6 MSA 14,0 9SA :.0

3GI 2398.4 $62 385,9 ?HA 12,91 ELI 64.1 EL2 8.6 ALF 20.22

FLIGHT TIME 164.00 ARRIVAL DATE 3EP 7 19?1

DISTANCE 429.351 EARTH TO MARS

LOL 195.89 VL $3.040 GAL -5.58 AZL 93.45 HCA 148.82 3MA 193.3! [CC .24739 INC 3.4493 Vl 29.831

LOP 334.54 VP 24.d48 GAP 13.77 AZP 87.05 TAL 330.72 TAP 119,53 RCA |43,48 APO 241.13 V2 _6,49S

GP 8.96 2AL 135.54 ZAP 153.24 ET9 161.45 ZAE I69.72 ETE 101.61ZAC 110.01ETC 276.11LVi -75,87

OLA -33,22 RAL 338.61 HAD 6645,8 VEL 12.120 PTH 7,OR VHP 6.564 OPA -11.05 _AP 309.76 ECC 1.a433

L-! TINS INJ LAT INJ LONG INJ RT ARC INJ AZHTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2302.75 -7.53 66.54 202.30 137.12 20 44 34 1302.7 10.83 50.76

2231,03 -.17 50,92 20g.33 130,30 22 14 56 1251.0 15.70 32.62

1811,39 10.84 23.33 217.35 122.65 0 40 40 811,4 23.04 1.89

1591.76 16.80 10.14 221,13 119.08 I 48 34 591.8 27.30 3A_.84

1591.79 16.80 10.14 221.13 I1g,08 I 48 34 591.8 27.30 346.84

1591.76 16.80 10,14 221,13 119.08 1 A8 34 591.8 27.30 345,8A

6146.25 10,64 290,21 21?.33 122.65 6 32 21 5146,3 23.04 260.71

NID-COURSR EXECUTION ACCURACY

$GT 2333.5 $GR 698.3 $63 4?3.2

RRT ,8213 RRF -.8801 RTF -.9012

SGB 2454.9 R23 -.2091 R13 -.g103

SGI 2424.2 SG2 386.7 THA 14.06

TC3 -.0176 8AU .1146

RC3 .3178 FAU .06452

FC3-2.0738 BSP 4290

DC3 ,3183 FSP 736

CRSIT OETERHINATION ACCURACY

ST 6_.1SR 23.4 SS $6.9

CRT .9633 CRS .9595 CST .9644

LSA 85.6 NSA 14.1SSA 1.0

ELI 65,2 EL2 S,9 ALF 20.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATE NAR 27 197]

HELIOCENTRIC ¢1:N1¢

RL 149.27 LAL -,00

RP 206.67 LAP -I.T7

RC 63,696 GL -23.$7

PLANETOCENTRIC CONIC

C3 26.389 VHL 5.137

LNCH AZMTH LNCH TIME

SO.DO 20 10 40

60.00 21 46 58

70.00 0 $5 4?

70.14 1 ]3 53

70.14 I ]3 S3

70.14 1 13 53

110.00 S 55 13

PLIGHT Tile[ 166.00

L04. 163.68 VL 32.984 GAL

LOP 335,61VP 24.376 GAP 13.40

GP 9.5S ZAL 136,16 ZAP 151.94

ARRIVAL OATE 8EP 9 1971

DISTANCE 433.1t3 EARTH TO MARS

-S.$9 AZL 93,56 HEA |S0,08 MNA 192026 ECC ,24290 INC 3.5568 Vl 29.69]

AZP 66.91 TAL 330.79 TAP 120,27 RCA 145.56 APO 236,96 V2 26.496

[T6 161.26 ZAE |66,29 ET[ ]00,72 ZAC 11D,59 [TC 276.]6 LV| -24,45

OLA -34.08 RAL 339.13 RAD 6645.6

L-| TINE IN] LAT IN] LONG

2476.0? -6.20 65.40

2214.36 1,44 49.17

1673.31 |5.$9 15.75

1618.10 1?.37 12,52

1628.10 1?.37 12,52

1618.]0 I?.37 IE.52

6008.16 15.59 262.3?

VEL |2.098 PTH 7,07 VHP 6.36? DPA -10,46 RAP 309°70 ECC 1,4343

_NJ RT ASC ZNJ AZNTH IN] TIME PO CDT TIM IN] 2 LAT |HI 2 LONG

203.02 137,27 20 51 56 1476.1 12.16 49.60

210.33 130,28 22 23 52 1214.4 17,22 30,70

220.50 120,?8 1 23 40 673.3 26.87 392.98

221.58 119,79 I 40 51 618.1 26.09 349.2!

221.36 t19.79 1 40 51 638.1 28.09 349.21

221.38 119.79 I 40 51 618,! 26,09 349.21

220.50 120,70 ? 3S 21 5008.2 26.87 259.81

DIFFERENTIAL CCRRECTION.q

¥D[ -,9505 TRA't.5627 TC3 ",0139 6AU ,1203

ROE -.40?? RRA -.3539 RC3 .3414 FAU .06706

FDE 1.3190 FRA 3.8]58 FC3-2,1967 BSP 4323

60£ t.0343 6RA 1.6023 6C3 .3417 FSP 766

LAUNCH DATE NAR 27 19?1

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2356.4 $GR 746.2 6G3 301,3 _T 61.7 6R 23.6 66 58.6

RRT ,8416 RRF -°9030 RTF -,9025 CRT .9?29 CRS .8757 CST .9628

$GB 2471.7 R23 -.2239 R13 -,9133 LSA 67.4 NSA ]4,] 654 .9

SG1 2440.9 SG2 389.1 ?HA 15.32 ELi 65.9 EL2 3.2 ALF 20.73

FLIGHT TIME 168.00 ARRIVAL DATE 6EP 11 1g71

HELIOCENTRIC CC_IIC

RL 149.27 LAL -.00

RP 206.68 LAP -1.76

RC 64.956 GL -24.39

PLANETOCENTRIC CONIC

C3 25.923 VHL 5.09|

LNCH AZNTH LNCH TIME

50.00 20 ]g ]0

60.OQ 22 I 58

68.49 1 6 24

68.49 ] 6 24

68.49 1 6 24

68.49 t 6 24

69.49 1 6 24

DISTANCE 43_.910 EARTH TO NARS

LOL 185.66 VL 32.930 GAL -5.49 AZL 93.68 HCA 151.33 SNA 191.28 ECC .23867 INC 3.6771 Vl 29.851

LOP 337.08 UP 24.299 GAP 13.03 AZP 86.77 TAL 330.86 TAP 122.22 RCA 145.63 APO 236.93 V2 26.496

GP 10.20 ZAL 135.74 ZAP 150.59 ET6 161.07 ZAE 165.79 ETE 100.20 ZAC 111.22 ETC 276.19 LV! -25.08

DLA -34,96 RAL 339.69 RAO 6645.4 VEL 12.078 PTH 7.06 VHP 6.216 OPA -9.82 RAP 309.56 ECC 1.A266

L-] TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IKJ 2 LAT IN] 2 LONG

2448.44 -4.82 64.24 203.87 137.39 20 39 59 1448.4 13.52 48.38

2174.69 3.19 47.28 211.53 130.20 22 36 12 1174.7 ]8.83 28.59

1643.]9 17.94 14.84 222.12 120.55 1 33 47 643.2 28,91 351.52

1643.]9 17.94 14.84 222.12 120.55 1 33 47 643.2 28.91 35t.52

1643.19 ]7.94 14.84 222.12 120.55 I 33 47 643.2 28.91 351.52

1643.19 17.g4 14.84 222.12 120.33 1 33 4? 643.2 28.91 351.52

1643,19 17.94 14.84 222.12 120.55 1 33 4? 643.2 28.gl 351.52

DIFFERENTIAL CCRRECTION8

TOE -.9521 TRA_1,5229 TC3 -.0076 BAU .1272

RDE -.4097 RRA -.3923 RC3 .3671 FAU .0696?

FDE 1.3886 FRA 3.9635 FC3-2.3266 BSP 4325

DOE 1.0365 9RA ].5726 8C3 .3672 FSP 834

LAUNCH DATE MAR 2? 197]

MID-COURSE EXECUTioN ACCURACY ORBIT DETERNINATIOe_ ACCURACY

$GT 2330.1 SGR 801.6 SG3 530.4 ST 62.1 3R 24.4 98 60.7

RRT .6589 RRF -.9224 RTF -.9040 CRT .9812 CR9 .6913 CST .9612

$GB 2483.1 R23 -.2410 R13 -.9167 LSA 8g.l NSA ]4.3 69A .9

66! 2451,? 362 393.6 THA 16.77 EL1 66.6 EL2 4°4 ALF 21.21

FLIGHT TIH[ 170.00 ARRIVAL DATE 6[R 13 ]971

HELIOCENTRIC CONIC

RL 149.27 LAL -.00

RP 206.70 LAP -].75

RC 66.092 GL -25.46

PLANETOCENTRIC CONIC

C3 25.535 VHL 5.053

LNCN AZNTH LNCH TIRE

50.00 20 28 3!

60.00 22 16 54

96.63 0 59 31

66.83 0 59 3|

66.83 0 59 31

66.83 0 59 31

96.93 0 89 31

OI3TANCE 440.732 EARTH TO MARS

LOL 165.66 VL 32.660 GAL "S.40 AZL 93.61HCA 152.62 6NA 190,37 ECC .23466 INC 3.9054 Vl 29.651

LOP 338.35 VP 24.226 GAP 12,66 AZP 26.62 TAL 330.94 TAP |23.S6 RCA ]45.69 APO 235.04 V2 26.494

GP 10.90 ZAL ]35.28 ZAP 149.19 ET3 160.23 ZA£ 165.22 ETE 100.03 ZAC Ill.g3 ETC 276.23 LVI -25.74

OLA -35.94 RAL 340.30 RAO 6643.2 VEL 12.062 PTH 7.03 VHP 6.056 DPA -9.13 RAP 309,41ECC 1.4ZOE

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IN] 2 t.AT IN] 2 LOH_

24]9.65 ,-3.36 63.03 204.86 137.46 2] 8 S| 1439.6 ]4.93 47.09

2130,92 5.11 45,17 2]2.99 130.03 26 52 25 1130,9 20.58 2_,21

1667.38 18.5] 17.12 222.78 121.3? 1 27 ]9 667.4 29.76 353.6]

1667.38 ]6.51 1?.12 222.76 121.37 1 2? 19 667.4 29.76 353.81

1667,36 16.31 l?.12 222.78 121.37 | 27 ]9 667.4 29.76 353.91

]667.38 ]8.51 |7,12 222.78 ]21,37 | 27 19 667.4 29.76 355.81

1667.38 18.51 17.12 222.78 121.37 I 27 19 667.4 29,76 353.61

DIFFERENTIAL C_RECTION6

?DE -.9413 TRA-1.4673 TC3 .0386 BAU .1337

ROE ".4129 RRA -.4327 RC3 .39?0 FAU ,07276

FOE 1.4567 FRA 4.1059 FC3-2.4668 63P 4164

60E 1.92?9 ERA 1.5300 2C3 .3974 F6F 677

LAUNCH BATE MAR R? 1971

HELIOCENTRIC CONIC

RL 149.27 LAL -.00

RP 206.72 LAP -I.74

RC 67.265 GL -26.90

PLANETOCENTRI¢ CONIC

C3 29.234 VHL §.023

LNCH AZNTH LNCH TIN(

SO.O0 20 38 51

60.00 22 34 29

65.17 0 53 14

65.17 0 33 14

65.17 0 53 14

65.17 0 53 14

65.17 0 53 14

DIFFERENTIAL CORRECTIONS

TD[ -.9650 TRA-].4427 TC3 -.0099 BAU ,1429

ROE -.4224 RRA -.4905 RC3 .4236 FAU .07508

FDE 1.5514 FRA 4.2695 FC3-2.5759 BSP 4414

DOE 1.0534 9RA 1.5206 BE3 .4237 FDP 942

MIO-COUR3E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 2315.0 3GR 664.S 363 560.0 ST 61.6 6R 25.1 53 52.5

RRT ,8734 RRF ".6384 RTF -,_a79 CRt .9860 CR6 .9062 CIT .9597

966 247].9 R23 -.2571 R13 -,9228 LSA 90.2 NSA 14.3 68A .8

361 2439.9 $52 396.6 THA 18.61 EL! 66.5 EL2 3.6 ALF 22.00

PLIGHT TIME 172.00 ARRIVAL DATE 9EP 15 1971

OISTANC[ 444.|93 EARTH

LOL 185.60 VL 3t.632 GAL "3.32 AZL 93.95 HCA 153.82 SHA 189.52 [CC ,23091 INC

LOP 339.62 VP 24.161 GAP 12.31 AZP 86.46 TAL 331.01 TAP t24.89 RCA 145.76 APO

GP 11.68 ZAL 134.79 ZAP 14?.73 ET8 160,56 ZAE 164.56 ETE lOO.15 ZAC 112.71 ETC

TO MAR8

3,9452 Vl E9.691

233.28 V2 26.491

276.29 LV! -26.A?

OLA "36.93 RAL 340.96 RAD 6643.I VEL t2.050 PTH 7.04 VHP 5.902 OPA "6.39 RAP 309.16 ECC !.4193

L-! TIME INJ LAT IN] LONG IN] RT A6E IN] AZNTH IN] TiME PO CST TIN IN] 2 LAT IN] 2 LONG

2389.61 -1.67 61.77 206.09 137.36 21 16 40 1389.6 16.39 45.75

2081.48 7.E? 42.78 214.79 129.75 23 9 7 1081.5 22.50 23,44

1690.90 19,06 19.38 223,5? 122.26 I 21 25 690.9 30.62 396.t0

|690.90 t9,08 16,36 223,5? 122,26 I 21 25 690.9 30,62 356,10

]6g0.90 19,08 19.38 223.5? 122,26 I 2] 23 690.9 30.62 356.]0

1690.g0 19,08 ]9.38 223.3? 122.26 ! 21 25 6go,g 30.62 336.10

16g0,90 ]g.08 1g,36 223.57 122.26 1 21 25 690.9 50,_2 356.19

NED-COURSE EXECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2334,T SGR 940.0 863 592.0 9T 63,1 8R 26.2 $S 64.9

RRT .8833 RRF -.9521 RTF -.9043 CRT .9939 CRS .9218 C$T .g577

$GB 25!6.8 R23 -.2706 R]3 -.9228 LSA 93.1 HSA 14,6 SSA .8

$G1 2482.3 $62 414.4 THA 20,16 ELI 68.3 EL2 2.? ALF 22.46
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE MAR 2? 1971

MELIOCENTRIC CONIC

RL 149o2T LAL -.OD

RP 203.TS LAP -t,?2

RE @8.302 GL °27,81

PLANETOCENTRIC CONIC

C3 25.017 VNL 5.002

LNCH AZMTH LNCN TINE

30.00 20 SO 23

60.00 22 SS 0

IS.4T O 47 25

63,4T O 4T 28

63,4? fl 4? 28

63,4? 0 47 28

LOt. IBS.QI VL 32.?87 GAL

LOP 340.SD VP 24.093 GAP ||.95 AZP 36.28 TAL 331.07 TAP 126,23 RCA t45.B2

GP 12.5S ZAL 134.24 ZAP 146,21 ET$ lSO.2S ZAE !53,S! [TE 100,55 ZAC 113.57

OLA -36,01 HAL 341,69 RAD S145,0 V[L 12,041 PTH 7,03 VHP 5,759 DPA -?,57

L-I TIME INJ LAT INJ LONG |NJ RT ARC ZNJ AZMTH |NJ T|NE PO CST TIN

2357.51 -.27 60,44 207.52 137,55 21 29 4D 1387.S

2022.59 9,52 $9.g0 217.07 129.29 23 29 43 1022.6

1714.09 ID.64 21.66 224.50 123.22 ! 16 3 714.1

1714.09 19.64 21.69 224.50 123.22 1 16 3 714.1

1714.09 19.94 21.69 224.50 123.22 I 19 3 714.1

1714.09 19,64 21.65 224.50 125.22 I 16 3 714.1

PLIGHT TIN_ l?4,OO ARRIVAL DATE SiP 17 197|

DISTANCE 446.4?6 EARTH TO MARS

-S,24 AZL 94,1D HCA t55.1§ SMA |B5,T5 ECC .22785 INC 4,0980 Vl 25.$S|

APO k31,94 V2 2S,4ST

[TC 276,28 LV! -2Y.25

RAP 308.90 ECC 1.4117

|NJ 2 LAT |NJ 2 LONG

17.92 44,29

24.72 20.05

31.51 355.41

31.51 358,41

31.51 353.41

31.51 35_.41
65,47 0 47 28 1?14,09 19,64

DIFFERENTIAL CCRRECTIONS

TOE -.9719 TRA-1,3967 TC3 ",0097 BAU ,1524

ROE ",4336 RRA -,5307 RE3 ,4354 FAD ,07795

FDE 1.6432 FRA 4,4208 FC3-2,6975 8SP 4438

B0[ 1,0642 BRA 1,4941 BE3 .4535 FSP 99?

LAUNCH DATE MAR 27 1971

HELIOCENTRIC CONIC

RL 149,27 LAL -.DO

RP 206,79 LAP -1,71

RC 69,791GL -29,09

PLANETOCENTR[C SONIC

21.66 224.30 125.22 1 19 3

MID-COURSE EXECUTION ACCURACY

SGT 2315,8 8DR 1024,5 $G3 $23,B

RRT ,8916 RRF ",9630 RTF -,9043

SGB 2532.3 R25 -.2816 R13 -.9264

SGI 2495.4 SG2 430,6 THA 22.22

714.1 31.51 3_.4_

GRBIT DETERMINATION ACCURACY

ST 63,5 SR 27,4 SS 6?,0

CRT .9976 CRS .9354 CST .9999

LSA 95.1NSA 14,8 SSA ,8

EL1 69.1 EL2 1.? Al_ _ 23.33

PLIGHT TIME 176.00 ARNIVAL DATE 8EP t9 1971

DISTANCE 452.385 EARTH TO MARS

LOL 165.68 VL 32.745 GAL -S.17 AZL 94.27 HCA 156.42 SHA 187.99 ECC .22403 INC 4.2661 Vl 29.851

LOP 342,16 VP 24,033 GAP 11.62 AZP 86,09 TAL 331,14 TAP 127,56 RCA 145,87 APO 230010 V2 26.483

GP 13,50 ZAL 133,63 ZAP 144,62 ET$ 159,91 ZAE 162.95 ETE 101,18 ZAC I14,53 ETC 276.30 LVI -28,11

C3 24.894 VHL 4.989 DLA -39.14 RAL 342.49 RAD 6644.9 VEL 12.036 PTH 7,D2 VHP 5,619 DPA -6,68 RAP 308.35 ECC 1.4097

LNCH AZMTH LNCH TINE L-! TIME ZNJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ T|NE PO CST TiN INJ 2 LAT INJ 2 LONG

50.00 21 3 24 2323,83 1,44 59,03 209,22 137,56 21 42 7 1323,8 19,54 42,66

60.00 23 25 3 1945,15 13.13 56.04 220,16 _28,45 23 57 28 945.2 27.50 15,38

61,74 0 42 13 1737,10 20,20 23.97 225,59 124,26 I 11 12 737,1 32.43 ,77

61.74 0 42 15 1737.10 20.20 23.97 225.59 124.26 1 11 12 737.t 32.43 .77

61,74 0 42 15 1737,10 20,20 25,97 225,59 124,26 1 11 12 737.1 32.43 ,T?

61.74 0 42 15 1737,10 20,20 23,97 225,59 124.26 1 11 12 737,1 32,43 ,?T

61,74 0 42 15 1737.10 20,20 23,97 225,59 124.26 1 11 12 737,1 32,43 ,77

DIFFERENTIAL CORRECTIONS

TDE -.9799 TRA-I,3468 TC3 -,0114 BAU ,1631

ROE -,4499 RRA -,5854 RE3 ,4900 FAU .08094

FDE 1,7450 FRA 4,9673 FC3-2,8147 BSP 4456

BD[ 1.0778 BHA 1,4685 BE3 ,4901FSP * 1051

LAUNCH DATE NAR 27 1971

HELIOCENTRIC CaNIC

NID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

SGT 2259,5 $GR 1120,7 $63 655,8 ST 63.? 5R 28,9 $$ 69,2

RRT ,8974 RRF -,9716 RTF -,9055 CRT ,9994 CRS ,9477 CST ,9599

8GB 2549,1 R23 -,2892 R13 -,9304 LSA 9?,2 NSA 15,1 6Sk ,?

SGI 2508,8 $62 451,2 THA 24,56 ELI 69.9 ELI .9 ALF 24,3?

FLIGHT TII4E 178.00 ^RRIVAL DATE SEP 21 1971

DISTANCE 456.517 EARTN TO NARS
RL 149.27 LAL -.00

RP 206.84 LAP -1,69

RC 71.130 GL -30,47

PLANETOCENTRIC ¢CWIC

C5 24,872 VHL 4.987

LNCM AZNTH LNCN TIME

50.00 21 16 17

59,95 0 37 33

59,95 0 37 33

59,95 O 37 33

99.99 0 37 33

59.95 d 37 33

59.95 0 37 33

LOL 185.@$ VL 32.705 GAL -5.10 AZL 94.45 HCA 157.69 SNA 187.30 ECC .22089

LOP 343,43 VP 23,973 GAP 11,29 AZP 85,88 TAL 331.20 TAP 128,85 RCA 145.93

OP 14.55 ZAL 132.97 ZAP 142.95 ET9 159,54 ZAE 161.97 ETE 101,99 ZAC 113,60

DLA -40,33 HAL 343,39 RAD 6644,9 VEL 12,035 PTH 7,02 VHP 5,491 DPA -3,69

b-I TINE INJ LAT ZNJ LONG |NJ RT ASC INJ AZNTH INJ T!ME PO C3T TIN

2287.01 3.29 57.49 211.26 137.49 21 56 24 1287.0

1760.26 20.75 26,32 226.86 125.40 6 53 760.3

1760.26 20.75 26.32 226.86 125.40 6 53 760.3

1790.26 20,75 26.32 226.86 125,40 6 33 760.3

17SD.2S 20,75 26.32 226.86 |25.40 6 53 760.3

1769.26 20.75 26.32 226.86 125,40 6 55 769.3

1760,26 20.75 29.32 229,66 125,40 6 53 ?50.3

INC 4.4521 Vt 29.651

APO 228.67 V2 26,477

ETC 276,32 LVI -29.04

RAP 308.13 ECC 1.4093

INJ 2 LAT INJ 2 LONG

21.28 40.89

33,37 3.22

33.37 3,22

33.37 3.22

33.37 3,22

33,37 3.22

_3,37 3.22
DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.9675 TRA-I.2906 TC3 -.0109 DAU .1754 66T 2252.0 5OR 1230.0 SG3 687.7

ROE ".469_ RRA -.6453 RC3 .5273 FAD .0839? RRT .9017 RRF ".6755 RTF "._,23

FOE t.0530 FRA 4.?067 FC3-2.9220 BSP 444i SGB 2_66.0 R23 *.2912 R13 -.9354

602 1,0933 ERA 1,4431 8C3 .52?4 FIP 1104 SGI 2521.7 SG2 475.0 THA 27.27

LAUNCH DATE MAR 2? 1971 FLIGHT T|NE 160.00

HELIOCENTRIC CONIC OISTANCE 460,269

RL 149,27 LAL -,DO LOL 185,18 VL 31,6$$ 6AL "5,03 AlL 94,66 HCA 158,95 INA |8S.61 ECC ,21795

RP 206.90 LAP -1.S? LOP 344.69 VP 23.914 GAP 10.96 AZP $5.65 TAL 331,25 TAP 13O,2O RCA 145.97

RC 72,SI7 6L -31,94 GP 15,?3 ZAL 132,24 2AP 141,21ETS 159,14 ZAE 160,85 ETE 102,94 ZAC 116.79

PLANETOCENTRIC'CON|C

C3 24,965 VNL 4,99? OLA -41,60 HAL 544,36 HAD 6645,0 VEL 12,039 PTH 7,03 VHP 5,374 DPA -4,60

LNCH AZNTN LNCN TIME L-I TIME |NJ LAT INJ LONG |NJ RT ARC INJ AZMTH |NJ TIME PO CST TIN

50.00 21 35 38 2246,35 5,33 55,78 213,73 137,35 22 13 4 1246.3

58,12 0 33 27 1783,62 21,27 26,74 228,35 126,63 1 3 11 783,6

58,12 0 33 27 1783,62 21,27 28,74 228,35 126,63 1 3 11 783.6

58.12 0 33 27 1783.62 21.27 28.74 228,35 126.63 1 3 11 783.6

58.12 0 35 27 1783.62 21,27 28,74 228,35 126.63 1 3 11 783.6

58.12 0 33 27 1783,62 21,27 28.74 228.35 126.63 1 3 11 783.6

58,12 0 33 27 1783,62 21,27 28,74 228.35 126,63 1 3 11 783,6

DIFFERENT IAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

T02-1.0058 TRA-1.2388 TC3 -,0253 6AU ,lOSS 8GT 2222.6 SGR 1355.9 SG3 719,4

ROE -,4975 RRA -.7125 RE3 ,5652 FAU .08673 RRT ,9024 RRF ",9639 RTF -,8998

FOE 1.9826 FRA 4.8419 FC3-3,0076 BSP 455/ SGB 2605,5 R23 -,2929 R13 -,9397

60E 1.1221BRA 1,4291 2C3 .5657 FSP 1163 3G1 2553.4 $G2 508.5 YHA 30.13

ORBIT DETERMIN4T|ON ACCURACY

ST 63.9 SR 30,7 33 71,4

CRT .9994 CR5 .9585 CST .9819

LSA 99,4 MSA 15,4 63A .7

ELI 70_5 EL2 ,9 ALF 25.6S

ARRIVAL DATE 9EP 23 1971

EARTH TO MARl

INC 4.6590 Vt 29.891

kPO 227.34 V2 29.470

ETC 276.33 LVI -30.07

RAP 307.64 ECC 1.4109

INJ 2 LAT INJ 2 LONG

23.t8 39._8

34.32 5.75

34,32 S.T5

34.32 5,75

34.32 5.75

34.32 5.75

34,32 5.75

ORBIT DETERMINATION ACCURACY

ST 64.3 SR 32.9 85 73.g

CRT .99?? CRS .9680 CST ,gso0

LSA 102.2 NSA 1_.8 $SA .6

EL1 72.2 EL2 2.0 AI.F 27.06
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE MAR 87 lg?t FLIGMT TIME tiE,00 • ARRIVAL OATE lip 29 lt?l

HELIOCENTRIC CONIC

RL L!49.Z? LAb *'DO

RP 206.96 LAP "t'$S

RC ?3.gso ret. "53,53

PLANETO¢ENTRIC CO_i|C

¢3 25.189 VHL S.Oti

LNCH AZMTH LNCH TIME

SO.DO 21 56 22

56.21 0 29 57

96.2! O 29 S?

96.21 O 29 ST

56.21 O 29 5?

56.21 O 29 57

IS.21 O 2g 57

DIFFERENT IAL CCRRECTIONG

TDE-1.0230 TRA-I,|?82 TC5 -.035D BAU .2043

ROE -.5340 RRA ".7863 RE3 .6057 FAU .DOg43

FOE 2.1272 FRA 4.g906 FC3-3.0735 BGP 4612

80E 1.1540 BRA 1,4169 DC3 ,6067 FSP 1219

D18TAN¢E 464.242 EARTH TO MAR8

Li_. ti3,lG VL |2,853 GAL °4.9? AZL 84.89 HCA 180,21 8MA 188,08 E¢¢ .2t520 IN¢ 4.8912 Vl 29.R|1

LOP 349.91 VP 23.858 GAP t0,64 AZP 85.40 TAL 351,30 TAP 151,52 RCA 146,02 APO 226.10 V2 26.462

GP 17o04 ZAL 131,42 ZAP 139.3? ETS 158.70 ZAE 159,5? ETE 105,98 ZkC 118.12 EYE 2?6.34 LVI -91,20

DLA -42.9G RAL 345,S0 RAG 6649.1 VEL 12,048 PTH 7,05 VMP S,267 DPA -3.39 RAP 3D?,08 2C¢ |,414S

L-[ TIME IMJ LAT INJ LONG |NJ RT ARC INJ AZMTH 1NJ TIME PO ¢8T TIM ZNJ E LAT INJ 2 LONG

2200.01 ?.84 53,82 216,77 13T,11 22 33 2 1200,0 25.30 36.52

180?.58 21,?? 31.25 230.09 12?.99 1 O 5 807,8 35.29 8.42

1807.58 21.77 31.25 230.99 127.99 1 0 5 80?.8 35.29 8.42

1807.56 21.77 3|.25 230.0g 127.99 1 0 5 807.G 35,29 8,42

1897,58 21,77 31,28 2SO,DO 127.99 J O 5 607,G 35.29 8.42

1807.58 21.77 31.25 230.09 127.99 1 0 5 807.6 35.29 8.42

18D?,58 21.77 31.25 230.09 127.99 1 O 5 807.6 55.29 8,42

MID-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

SOT 2177.8 SGR 1498.G SO3 749.? ST 64.6 SR 35.6 SS 76.S

RRT ,gO23 RRF -.9880 RTF -,8989 CRT .9945 CflS ,9759 CST .9483

866 2643.6 R23 -.2869 R|3 -.9455 LGA I05,O MSA 16.1 88A ,6

861 258?.0 SO2 543,7 THA 33.51 EL1 73,7 £L2 3,3 ALF 28.81

LAUNCH DATE MAR 27 1971 FLIGHT TII_ 184.D0 ARRIVAL DATE SOP 27 1971

NELI_(NTR[C CCNIC DISTANCE 468.234 EARTH TO MARl

RL 149.27 LAL -.DO LOL 189.68 VL 32.600 GAL -4,91 AZL 99.15 HCA I61.48 8MA 185.50 (CC .21261 INC 5,1533 Vl 29.851

RP 207.04 LAP -1.64 LOP 347,23 VP 23.803 GAP 10.33 AZP 85.11 TAL 331.35 TAP 152.82 RCA 148.06 APO 224.94 V2 26.454

RC ?5.426 GL -35.24 GP 15.51 ZAL 130.52 ZAP 137,44 ET8 158.24 ZAE 158,10 ETE 105,06 ZAC 119.61 ETC 276.36 LVI -32.46

PLANETOCENTRIE CONIC

C3 25,568 VHL 5.056 DLA -44.4D RAL 346.79 RAO 6645.2 VEL 12.064 PTH 7.05 VHP 3.174 DPA -2.03 RAP 306.43 ECC 1.4208

LNCH AZMTN LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIM_ PO CGT TIH INJ 2 LAT INJ 2 LONG

90.00 22 22 15 2144,48 10.40 51.43 220.64 136.69 22 5? 59 1144.5 27,78 93.56

54.22 0 27 12 1832.25 22.23 33.87 252.11 129.49 O 5? 44 832.2 36.27 11.26

54.22 O 27 12 1832.25 22.23 33.07 232.11 129.49 O 57 44 832.2 36.27 11,26

54.22 O 27 12 1892.25 22.23 33,87 232.11 129.49 O 5? 44 832.2 36,27 11.26

54.22 0 27 12 1932,25 22.25 35.8? 232.II 129,49 0 5? 44 832.2 34.27 11.26

54.22 O 27 12 1832,25 22,23 35.8? 232.11 129,49 0 5? 4A 382.2 36.2? 11.26

54.22 0 27 12 1892.25 22,23 33,87 232.11 129.49 0 57 44 832.2 56.2? 11.26

DIFFERENTIAL CORRECTION6 MID'COURSE EXECUTION ACCURACY C_OIT DETERMINATION ACCURACY

TD2-1.0431 TRA-I.1119 TC3 -.0455 6AU .2225 8GT 2123.4 8GR 1658.? 863 777.0 8T 64.7 8R 38.9 88 Tg,O

ROE -. 9810 RRA -.8668 RE3 .6494 FAU ,Og21 ? RRT .9001 RRF -.9911 RTF -.892? CRT .9900 CR8 ,9823 ¢$T .9466

FOE 2.2058 FRA 5o0519 FC5-3.1209 BSP 4684 868 2695.1 R25 -.276| R13 -.9519 LGA 108,0 MSA 16,5 SSA .S

BD£ ;.1940 BRA 1,4099 BE3 .651D FOP |286 SOl 2631,1 502 583,5 THA 37,27 ELI ?S.4 EL2 4.7 ALF 3D,GS

LAUNCH DATE MAR 2? IV71 FLIGHT TIN£ 18G.O0 ARRIVAL DATE $[P 29 1971

NELIOCENTRIC CONIC O_STANC( 472.245 EARTH TO MARS

RL 149.27 LAL -.00 LOL 185.68 VL 32.5?0 GAL -4.66 AZL 95.45 HCA I62.74 8MA 184,98 [CC ,21D20 INC 5.4521 Vl 29.691

RP 207.12 LAP -I,62LOP 346.49 VP 29,750 GAP 10.02 AZP 64.79 TAL 351.39 TAP 134.12 RCA 146.10 APO 223.87 V2 26.444

RC 76.944 GL -37,1D GP 20.1? ZAL 129.51 ZAP 135,39 ET3 157.75 ZAE 156.43 [T[ 106.15 ZAC 121.30 ETC 276.3? LVI -53.66

PLAN£TQCCNTRIC CONIC

C3 26.134 VHL 5.112 DLA -45,95 RAL 348.E?flAD 6645.5 VEL 12.087 PTH ?.07 VHP 5.093 OPA -.St RAP 505.69 ECC 1.4301

LNCH AZNTN LNCH TIME L-I TIME |NJ LAT [NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CGT TIM IMJ 2 LAT INJ P LONG

SO,DO 22 97 29 20?0.47 14.D5 48.18 225.82 135.94 23 31 59 IO?O.$ 3D.97 2i. Sg

52.t4 O 25 17 1657.93 22,62 56,60 234.48 |51.15 0 58 15 057.i 57.25 14.29

52,14 O 25 17 1857.93 22,62 36.60 254,48 131.15 0 58 15 857.9 5?.25 ;4.R6

92.14 O 25 17 1857.93 22.82 56,6D 254.48 151.13 0 58 15 857,R 57.25 14.2g

52.14 O 25 17 185?.95 22.62 $G.80 234.40 151.|5 0 58 15 657.9 57,25 t4.R9

S2.14 O 25 I? 1857.93 22.62 56,60 254,48 151.15 0 51 15 85?.9 57.85 14.R9

52.14 O R5 I? 1857.93 22.82 36.60 254.48 151.|5 0 59 15 85?.9 57.25 14.R9

DZFFERENT|AL CC_RECTION6 HID-COA,IRRE EXECUTION ACCURACY OROIT D[TERMINAT|ON ACCURACY

TD[-I.DS?4 TRA*I.0394 TC3 -,05GO 8AU .243| SOT 2059.8 S_ I943,3 $65 800.$ ST 64.9 |R 42.8 II 81.?

ROE -.6432 RflA -eRRS? tiC3 .G948 ffAU ,G9464 RRT .8994 RRF ",9935 RTP -._v?| CRT .9849 CRI ,9|74 CIV .9492

FOE 2.469? FRA 5.1143 FC3-3,1352 |DR 4?15 SOB t784.0 RE3 ".2592 RIO -.959| LGA 111.5 NIA 16.5 IIA ,|

8DE 1.246R 6RA !.4120 |¢3 .6570 FGP 1308 ROt _GG|.4 9G2 G25,1THA 41.48 ELI 77.5 EL2 6,E ALF 33.R?

LAUNCH OAT[ MAR 27 I9?t FLIGHT TIME 188,D0 ARRIVAL DATE _CT I II?l

MELIO¢[NTRIC CONIC OIITAN¢| 471.|88 EARTH TO _AR8

RL 149.27 LAL -.00 LOL II5.ii VL 32,541GAL -4.11 AlL 9S.30 MCA ll4,00 IMA 184.§0 [CC ,207i5 INC |.?Ril VI li,i51

RP R07.21 LAP -l.IG LOP 346.?$ VP 23.69l GAP i,72 AZP 04.45 TAL 351.4| TAP 156.4| RCA tOG,t4 APO Ell. IT VE 26,433

RC ?e. SOt GL -3|.12 GP 22.03 ZAL 128.58 ZAP |35.E| ET8 |ST,E4 ZA[ 154.52 ETE 107.22 ZAC |23.E0 ETC 2?6.59 LV! -55.43

PLAMtTOCENTRIC CONIC

C3 R6.934 VHL 5.190 DLA -47.81 RAL 340.R9 RAO 6649.8 VEL 12.120 PTM ?.08 VMP 5.034 DPA t.EO RAP 504.RI ECC I,4435

LNCH AZMTH LNCM TIH[ L-I TIME INJ LAT IkJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CiT TIM JNJ 2 LAT INJ 2 LONG

49.95 0 24 23 1885.02 22.94 39.49 257.25 152.94 0 55 48 885.0 58.20 17,56

49.99 O 24 23 1885.02 22,94 39,49 237.25 15_.94 0 53 48 885.0 38.20 17,56

49.95 0 24 P3 1595.02 22.64 36.49 257.25 152.94 0 S$ 48 885.0 58.20 17.96

49.95 0 24 23 1885.02 22.94 39.49 257,25 132,94 0 55 48 885,0 38.20 17.56

4g.95 0 24 23 1885.02 22.94 3g.49 237,25 132,94 0 55 48 8GS.D 58.20 1?.56

49,gs 0 24 23 1885.02 22.94 39,49 257,25 132,94 0 55 48 885.D 38.20 17.56

49.95 0 24 23 1885.02 22.94 39.49 237,25 132.94 D 55 48 685.0 38.20 17.56

OIFFERENTIAL CCRR[CTION8 HID-COURSE EXECUTION ACCURACY (_SIT DETERMINATION ACCURACY

TOE-l,08?5 TRA -,9506 TC3 *.0542 BAU .2691 SOT 1986.8 $GR 2047.3 363 817.6 ST 64.4 SR 47.5 GS 84.S

ROE -.?22? RRA-1.0499 RE3 .7455 FAU .0972? RRT .8918 _RF -.9992 RTF -,8818 CRT .9?_2 CRS .9912 CST ,9438

FOE 2.6686 FRA 5,1223 FC3-3.1266 BOP 4782 $G9 2839.0 R23 -.2341RI3 -.9674 LSA 119.0 MSA 17,1 $$A ,4

6DE !.3057 BRA 1.4163 6C3 .7475 FSP 1327 $G1 2761.3 SO2 659.7 THA 46.29 EL1 79.? £L2 ?.8 ALF 36.24
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. JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR R? 19TI FLlSNT TINE 190.00 ARRIVAL OAT[ OCT S 1971

OIITANCE 480,305 EARTH TO MAR8

32,$|4 GAL °4,?S AZL 96.20 HCA |65.25 |HA |S4,O$ [CC ,E0555 INC 9.1R71 VI 2R.8SI

HELIOCENTRIC CONIC

RL 149.IT LAL "DO0 LOS. tSS.I8 VL

RP ROT.S1 LAP o|,SY LOP 351°02 VP 83.049 GAP 9,4$AZP 64,01 TAL 53|.44 TAP 196.?0 RCA 146.17 APO 221.94 V2 28.422

RC 80,098 04. "41.34 GP 84.14 ZAL 127,tl ZAP |50.9| [T$ |SS.?E ZAE 152.35 [T[ 108,24 2AC IES.SS [TC 2?9,43 LVI "57.18

PLAN[TOC[NTRIC CONIC

CS 28.03T VHL S,295 DLA *49°39 RAL 352°0) RAG 6146,E VEL 12.165 PTH 7.15 VHP 4.995 DPA 3.14 RAP Sos,g1 ECC 1,4614

LNCN AZHTH LNCH TIME L'| TII_ INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIN[ PO CST TIN INJ E LAT INJ 2 LONG

4?.65 0 24 4? 1913.88 25.14 42°54 240.52 154.94 D 56 4! 913.9 39.10 21.12

47.66 O 24 4? 1915,98 23°14 42.54 240.52 134.94 0 59 41 913.9 3g.10 21.12

47.86 0 24 4? 1915,98 83.14 42.54 240.52 134.94 0 56 41 915.9 39.10 21.12

4?.68 O 24 4? 1913,9R 23.14 42.54 240.52 134,94 D 59 41 913.9 39.10 21.12

47,66 0 24 4? 1913.81 83.14 42,$4 240.52 134.94 0 56 41 913.9 39.10 21.12

4T.66 0 24 4? 1913.88 23.14 42.54 240.52 134.94 0 56 41 913.9 39.10 21.12

4?.66 O 24 4T |915.28 23.14 42.54 240.52 134.94 0 56 41 913.9 39.10 21.12

DIFFERENTIAL CCRRECTION8

TOE-I.1374 TRA -.8T?3 TC3 -.ORT6 BAU .295T

ROE -.8391 RRA-1.161S R¢3 .7841 FAU ,09780

FOE 2.9549 FRA 5.1066 FCS-3.0225 OSP S113

ROE 1.4134 2RA 1.4556 BE3 .TSgO FSP 136?

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1910,6 9GR 2289,6 SG3 930.5 9T 6S.S SR 53.9 8S 87.9

RRT .0816 RRF -,9g66 RTF -.6708 CRT .9742 CRS .9942 CST .9445

3GB 2982.0 R23 -.2122 R13 -.9739 LSA 120.8 NSA 17.5 SSA .4

SGI 2895.5 SG2 715.1 THA 50.83 EL1 84.1 EL2 9.4 ALF 39.37

LAUNCH DATE NAR 2? 1971 FLIGHT TIME 192.00 ARRIVAL DATE OCT 5 1971

HELIOCENTRIC C(YA:C DISTANCE 484.357 EARTH TO MARS

RL 149.27 LAb -.00 LOL 185.68 VL 32.489 GAL -4.72 AZL 96.67 HCA 166.51 SNA |93,64 ECC .20391 1NC 6.6703 V1 29.851

RP 207.42 LAP -1.55 LOP 352.28 VP 23.600 GAP 9.14 AZP 85.5! TAL 53!.46 TAP 13T.97 RCA 146.20 APO 221.09 V2 26.409

RC 81.730 GL -43.79 GP 26.53 ZAL 125.60 ZAP 128.45 (T9 156.20 ZAE |49.6T ETE 109.20 ZAC 127.79 ETC 276.47 LVI -39.16

PLANETO¢[NTRIC SONIC

C3 29.540 VHL 5.435 DLA -51.29 RAL 354.48 RAO 6646,8 VEL 12.226 PTH 7.!8 VHP 4.983 OPA 5.35 RAP 302.84 ECC 1.4862

LNCH AZNTH LNCH TINS: L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIME FO CST TIN INJ 2 LAT INJ 2 LONG

45.24 0 26 Sl 1945.02 23.17 45.77 244.40 137.14 0 59 16 945.0 39.90 25.02

45.24 0 26 51 1945.02 23.17 45.77 244.40 137.14 O 59 16 945.0 39.90 25.02

45.24 0 26 51 I945,02 23.17 45.77 244.40 137.14 0 5g 16 945.0 39.90 25.02

45.24 0 26 51 194S.02 23.1T 45.77 244.40 137.14 0 59 16 945.0 39.90 25.02

45.24 O 26 Sl |945.02 23,|T 45.7T 244.40 137.14 O 59 16 945.0 39.90 25.02

45.24 0 26 51 1945.02 23.17 45.77 244.40 157.14 O 5g 16 945.0 39.90 2_.02

45.24 O 26 51 1945.02 25.17 45.77 244.40 137.!4 0 59 16 945.0 39.90 25.02

DIFFERENTIAL CORRECTIONS MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-|.1825 TRA -.?626 TC5 -.1021 BAU .3290 9GT 1518.5 9GR 2557.6 303 831.1 ST 65.4 SR 61.5 SS 91.3

NOR -.9931 RRA-I.2?TS RE3 .8268 FAU .OgS4o RRT .6700 RRF ".9975 RTF -.8585 CRT .9697 CRS .9962 CST .9450

FDE 3.2235 FRA 5.0030 FC3-2.8862 BSP 534? SGB S138.2 R23 -.1834 RlS -.980T LSA 126.8 NSA 17.7 SSA .3

ROE !.5442 BRA 1.4991 6C3 .8331 FSP 15?2 $G! 3046,6 SG2 ?52.7 THA 55.89 ELI 89.1 EL2 11.0 ALF 43.20

LAUNCH DATE MAR 27 1971 FLIGHT TIM( 194.00 ARRIVAL DATE OCT ? 19?1

HELIOCENTRIC C(_ilC DISTANCE 488.420 EARTH TO MARS

RL 149.27 LAL -.DO LOL 125,68 VL 32.496 GAL -4.69 AZL 97.24 HCA 167.76 3NA 183.26 [CC .20210 INC ?.2380 V| 29.851

NP 207.54 LAP -t.53 LOP 553.54 VP 23.553 GAP 8,66 AZP 82.92 TAL 331.47 TAP 159.24 RCA 146.22 APO 220.29 V2 26.395

RC 83.399 GL -46.49 GP 29.25 ZAL 124.04 ZAP 125.77 [T$ 155.70 2A[ 147.04 ETE 110.09 ZAC !30.56 ETC 275.54 LVI -41.35

PLANETOCENTRIC CONIC

C3 31.595 VNL 5.621DLA -$S.S2 RAL 357.46 RAO 9647.6 VEL 12.309 PTH T.24 VNP 5.OOT DPA 7.86 RAP 301.63 ECC 1.5200

LNCH AZMTH LNCN TINS L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

42.71 0 3| 6 1979.14 22.98 49.20 249.03 139.55 1 4 S 979.! 40.54 2S.SO

42.7! O 31 8 1979.14 22.98 49.20 249.03 139.55 1 4 S 979,1 40.54 29.30

42.?1 O Sl S |R79.|4 22.95 49.20 249.03 139,55 1 4 5 979,1 40.34 _9.59

42.71 O 31 S 1979.14 22.96 49.20 249.03 139,55 l 4 3 979.1 40.54 29.30

42.71 O 31 6 1979.14 22.96 49.20 249.03 139.55 1 4 S 979.! 40.54 29.30

42.71 0 Sl S 1979.|4 22.98 49.20 249.03 139.55 1 4 5 979.1 40.54 29.30

42.?1 O 31 S 1979.14 E2.R8 49.20 249.03 |39.55 ! 4 S 979.! 40,54 29.39

DIFFERENTIAL CORRECTION6 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-I.2374 TRA -.G??G TC3 -,ll$S 8AU .3t80 8ST 1716.4 3GR 2951,7 SG3 SlS.? iT 65.4 SR 71.4 IS S5.I

RDE-I.RtOI RRA-t.4021 RE3 ,8535 FAU ,Ot?S4 RRT ,6S43 RRF ".9182 RTF -._|S CRT ,iSIS CRS .R977 El! ,940Y

FOE 3.588| FRA 4,ll3S FC3-2,68|I |$R SSSS SGB 3339,9 R23 -.IS38 RI3 -,986S LSA 134,5 MSA IT.? SEA .S

ROt 1.?308 ERA I.SST4 8C3 .8?!3 F8P 1358 SGI 3248.7 $02 787,4 THA 61.DO ELI 96,0 EL2 IE.3 4LF 4?.IS

LAUNCH DATE MAR |? 1971 FLIGHT TIN[ 19S,OO ARRIVAL DATE OCT 9 !S71

HELIOCENTRIC CONIC DISTANCE 498.493 EARTH TO MARl

RL 148.27 LAL ".DO LOt. |8S.66 Vb S_,444 GAL "4,$5 AZL 97.95 HCA 169,01 SMA 182.90 ECC ,20042 [NC 7,9321 VI 29.851

RP 2OT.S6 LAP "1.51 LOP 334.80 VP 83.50? GAP 8.58 AZP 62.81 TAL 331.45 TAP 140.49 RCA 146.24 APO 219.56 V2 26.381

RE 85.104 GL -49.S0 GP 52.35 ZAL I82.19 ZAP 122.91 £T$ 155.26 ZA[ 143.53 [TE !!0.g4 ZAC 153.72 (TC 276.64 LVI -43,08

PLANETOCENTRIC CONIC

CS 34.441 VNL 5,569 OLA "55,46 RAL 1.18 RAD 6648,? VEL 12.424 PTH 7.33 VHP 5,080 DPA 10.73 RAP 300.26 ECC 1.5668

LNCN AZNTN LNEN TINS L'I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

40.08 O 38 22 2017.03 22,46 52.80 254.62 142.15 I 11 59 1017,0 40.9! 35.98

40.08 0 38 22 2OlT.D5 22.48 52.80 254.62 142.!5 1 1! 59 1017.0 40.9! 33.g8

40,08 D 38 22 201T.05 22,48 52.80 254.62 142.15 t 11 59 10!7.0 40.9! _3.98

40.08 0 58 22 2OIT.OS 22.48 $2.80 254.92 142,15 I 11 59 10!7.0 40.91 33.98

40.08 0 38 22 201?.05 22.48 52.80 254.62 142.15 1 11 59 1017.D 40,91 53.98

40.08 0 58 22 201T.03 22,48 $2.80 254,62 142,13 1 11 sg 1017.0 40.91 33.95

40.08 0 58 22 2DI?.DS 22.49 $2,80 254.62 142.15 1 1! 59 101T.0 40.91 33.98

DIFFERENTIAL CCRRECTICN_ MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

T08-1.3027 TRA -.5616 TC3 *.1320 |AU .4149 9GT 1605.2 SGR 3204.2 SG3 78g.1 9T 65.2 SR 84.2 SS 99.2

RDE-1.5229 RRA-I.532S RCS .8911 FAU ,095?2 RRT .8522 RRF ".ggsT RTF -.8188 CRT ,9649 CRS .9986 CST 8496

FOE 3.9650 FRA 4.$152 FC3-2.4062 BSP 90TT SGB 3593.8 R23 ".!258 R13 -.9g10 LSA 144.5 NSA 17.5 SSA .2

9DE 2.0040 BRA 1.6520 DC3 .g008 FSP !316 SGI 348g.4 SG2 R17.2 THA 65.9? ELI I05.7 EL2 13.T ALF S2.SO

2SS



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE WAR 2? 1971

HELIOCENTRIC CONIC

RL 149.27 LAL -.00

RP 207.80 LAP -!o48

RC 86.843 GL -52.86

PLANETOCENTRIC CONIC

C3 38.4T8 VNL 6.203

LNCH AZNTH LNEN TIME

37.39 0 49 53

57.39 0 49 53

37.3g D 4953

37.3g 0 49 53

37.39 0 49 53

37.39 D 4g 53

37,39 O 4g 53

LOL 185.68 VL

LOP 356.05 VP E3.461 GAP 8.30 AZP 01.32 TAL 331.47 TAP 142.73 RCA 146.26 APO 218.68 V2 28.389

6P 35.66 ZAL 120.06 ZAP 119.82 ET6 154.92 ZAE 140.20 ETE 1|2,?? ZAE 137.30 ETC 276.T$ LVZ -48.¢1

DLA -57.68 RAL 5,89 RAO 6650.t VEL 22,584 PTH ?,45 VHP 5,220 DPA 15,98 RiP 298.70 ECC |,6532

L-! TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CGT TIN INJ 2 LAT INJ E LONG

2059.82 21,54 56.53 26|.42 144.91 ! 24 13 1059.8 40.8T 39.04

2059.82 21.54 56.53 261.42 144.91 I 24 13 1059.6 40.87 39.04

2059.82 21.54 56.53 261.42 144.92 I 24 t3 1059,8 40.8? 39.04

2059.82 21.54 56.53 261o42 144.9t 1 24 13 1059.8 40.87 39.04

2039.82 22.54 56.53 262.42 144.9! 2 24 |3 105g.6 40.87 39.04

2059,82 21.54 56,53 261.42 144,9! 1 24 13 1059.8 40.8? 39.04

2059.82 21.54 56.53 261.42 144.92 1 24 13 1059.8 40.87 39.04

FLIGNT TIME 198.00 ARRIVAL DATE OCT 21 1971

OIITANCE 496,574 EARTH TO MARS

32,424 GAL "4.62 AZL 98,80 HCA 170.26 8HA |$2.5? ECC .19886 INC 6.8006 V| 29.051

DIFFER[NT;AL CORRECTION8

TD(-1.375? TRA -.4288 TC3 -.1441 BAU .4?1S

ROE-l.g852 RRA-1.6821 RE3 .9052 FAU .09172

FDE 4.4082 FRA 4.0895 FC3-2.0636 BSP 6591

DOE 2,4142 ORA 1.7183 0C3 .9166 FDP 1240

LAUNCH DATE MAR 27 tg?l

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION AC'_RACY

66T 1480.1 $GR 3587.2 663 738.4 ST 64.4 9R 101.3 68 103.5

RRT .8010 RRF -.gggo RTF -.7860 CRT .9647 ORS ,9992 CST .9532

$GB 3880.5 R23 ".1008 RI3 -.9941 L$A 157.6 MSA 17.0 66A .2

861 3?68.8 662 830,9 THA ?0,73 ELI 118.2 EL2 14.4 ALF 57.95

HELI_(NTRIC CONIC D2STANCE 554.g46

RL 149.27 LAL -.00 LOL 185.68 VL 32._70 GAL -4.68 AZL

FLIGHT TI_ 226.00 ARR2VAL DATE NOV 8 197|

EARTH TO MARS

82.00 HCA 187.82 6HA |80,10 ECC .18916 INC 7.9969 Vl 29.881

RP 210.45 LAP -I.09 LOP 13.43 VP 22.898 GAP 5.00

RC 114.307 GL 50.29 GP -46.30 ZAL 122,88 ZAP 96.74

PLANET_ENTRIC CONIC

C3 33.824 VHL 5.816 DLA 38.2! RAL 314.96 RAO 6648.5

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 13 14 10 4044.38 "41.91 178.03

80.00 12 43 !1 4127.29 -30.64 178.57

66.38 11 15 55 4388.61 -16.09 190.66

66.38 11 13 55 4388.61 "16.09 190.66

66.38 11 13 58 4588.61 -18.09 190.66

66.38 11 13 55 4588.61 -16.09 190.68

66.38 11 15 55 4388.61 -18.09 190.66

AZP 97.92 TAL 329.?4 TAP 157.57 RCA 146.03 APO 214.17 V2 26.058

ET8 185.89 ZAE 123.37 ETE 221.90 ZAC 56.13 ErE 272.19 LVI 32.88

VEL 12.399 PTH 7.31 VHP 5.165 DPA -68.09 RAF 312.90 ECC 1.5587

INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2t7.78 65.03 14 21 34 3044.4 "47.58 I44.68

210.90 62.43 13 51 58 3127,3 -39.07 180.97

201.71 57.12 12 27 4 3388.6 -28.14 168.18

201.71 57.12 12 27 4 3388.6 -28.14 168.18

201.71 57.12 12 27 4 3388.( -28.14 188.18

201.71 57.12 12 27 4 3388.6 -28.14 168.18

201,71 57.12 12 27 4 3388.6 -28.14 168.18

DIFFERENTIAL CORRECTIONS

TDE 1.4140 TRA .6185 TO5 -.8811BAU .7147

ROE 2.9657 RRA 3.4419 RC3-1.3121FAU .08844

FDE 4.4455 FR4 5.3353 FC5-2.2655 08F 9587

BDE 3.2858 BRA 3.4970 BE3 1.5805 FSP 1252

NID-EOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCJRACY

8GT 1887.1 $GK 5341.0 $63 715.2 8T 70.6 SR 159.1 68 lO?.O

RRT .8739 RRF .9993 RTF o8781 CRT .9698 ER3 -.9999 CST -.9688

8GB 5664.6 R23 .0396 RI3 .9986 LSA 203.7 NDA 16.5 88A .2

861 5596.5 662 873.5 THA 72.40 EL1 173.4 EL2 15.8 ALF 66.52

LAUNCH DATE MAR 27 1971 FLIGHT TIN[ 228.00 ARRIVAL DATE NOV tO 1971

DISTANCE 559.106 EARTH TO MARS

LOL 105.68 VL 32.268 6AL -4.71 AZL 83.20 HCA 189.03 SNA 160.04 ECC .2890T INC 6.T220 Vt 29.851

LOP 14.65 VP 22.861 GAP 4.78 AZP 96,64 TAL 329.58 TAP 156.61 RCA 146,00 APO 214.08 VE 26.030

GP -42.96 ZAL 128.12 ZAP 95.80 ET6 284.26 ZAE 124.60 ETE 2|0.58 ZAC 59.49 ETC 271.88 LVI 30.08

OLA 52.07 RAL 316.90 RAO 6646.4 VEL 12.160 PTH 7.14 VHP 4.745 OPA -65.13 RAP 308.89 [CC 1o46T4

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONg

5071.17 -45.90 283.51 2t2.95 75.76 15 0 55 2871.2 -46,31 128,19

3891.76 -36,86 |81.73 209,50 72.40 14 53 32 2891.8 -40.23 131.14

3942,00 -27.07 28|.68 205.40 68.34 14 37 23 2942,0 -33.48 134.84

4148.80 -15.40 171.69 199.71 62.68 13 34 44 3148.8 "25.32 146.40

4140.80 -15.40 172.69 199.71 62.68 13 34 44 314e.8 -25.32 148.40

4148.80 -23.40 |71.69 |99.72 62.68 13 34 44 31_8.8 -25.32 t48.40

2g88.62 -27.07 90.60 203,40 66,34 19 20 56 1988.8 -33.46 63.74

NELI_ENTRIC CONIC

RL 149.27 LAL -.DO

RF 210.70 LAP -1.05

RC 1/6.480 GL 44.93

FLANETOCENTR1C CONIC

C3 28.403 VHL 5.329

LNCH AZHTH LNCH TIME

50.00 13 56 24

40.00 13 44 41

?D.OD 13 31 41

?6.58 12 25 36

74.38 12 25 36

76.58 12 25 36

!10.00 18 31 7

DIFFERENTIAL CORRECTION8

TOE t.3055 TRA .T568 TC3-2.0478 |AU .8735

ROE 2.4?20 RRA3.2_48 RC3"1.4010 FAU .10096

FOE 4.7104 FRA 6.4458 FE3-3.0779 DSP 8240

|DE 2.7956 6RA 3.3184 8C3 1.7736 FSP 1531

LAUNCH 8ATE NAIl 2? 19T1

HELIOCENTRIC CONIC

RL 149.27 LAL -.DO

RP R10.95 LAP -I.OE

RC 118.83T 6L 40.16

PLANETOCENTR1C CONIC

C3 24.929 VHL 4.993

LNCH AZNTH LNCH TIME

50.00 14 28 19

40.00 14 32 20

70.00 14 39 25

80.00 14 55 43

90.00 15 44 27

100.00 17 38 34

110.00 19 38 52

DIFFERENT 1AL CORRECTIONS

TOE 1.2380 TRA .9193 TC3-1.2968 BAU .8498

ROE 2.1093 RRA 3.0230 RC3-1.4547 FAU .I1229

FOE 4.8779 FRA 7.456g FC3-3.8997 BSP 8907

BOE 2.4454 ORA 3.1597 BC3 1.9488 FSP 1777

NID-COURS[ EXECUTION ACCURMCY ORBIT DETERMINATION ACCUqACY

5GT 2058.6 3GR 5068.8 SG3 672,0 IT 71.? 8R 144.1 88 It5.t

RRT .8963 RRF ,9963 RTF ._94 CRT ,9145 CRS -.0994 C|1 -.910_

SGD 5471.0 RZ3 .05Dg R13 .9880 LSA 198.8 MSA 15.6 SS4 .$

661 5403.6 562 656.) TMA 69.46 ELI 182.1 EL2 14.5 ALF 84023

FLIGHT TIME 230.00

DISTANCE 563.273 EARTH TO MARS

LOt. 185.66 VL 32.263 &AL -4,?5 AZL 84,25 MCA 190,24 8NA 179,96 [CC ,16806 INC 5,7461 VI 28,852

LOP 15.87 VP 22.824 GAP 4.57 AZP 95.66 TAL 329.40 TAP 159.84 RCA 145.96 APO 214.02 V2 26.001

GP -39.84 2AL 129.21ZAP 94.58 ET$ 282.71ZkE 125.32 ETE 215.21 2AC 82.54 ETC 271.84 LVI 27.58

OLA 26.53 RAL 316.64 RAO 6645.0 VEL 12.037 PTN 7.0_ VMP 4.442 SPA -62.43 RAP 305.57

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

3734.26 -47.42 150.47 207.52 85.56 15 30 33 2734.3 -43.59

3?23.55 -39.4g 148.24 206.25 81.21 13 34 24 2723.6 -38.?7

3?02.84 -31.g4 244.78 204.48 77.21 15 41 8 2702.6 -33.g8

3651.50 -23.37 138.gt 202,34 73.70 IS 36 34 2651.5 -29,?0

348T.55 -22.13 123.84 201.44 71.g2 16 44 33 2487,5 -27,57

3125.g8 -25.37 100.34 202.54 73,T0 18 30 40 2126.0 -29.70

2T49.48 -31.94 73,?0 204,48 77.21 20 24 41 1749.5 -33.98

NID-COUR$[ EXECUTION ACCUR_CT

8GT 2253.! $GR 4796,1 $63 1023.0

RRT .9146 RRF .9992 RTF .9168

$65 529g.8 R23 .0632 R13 .g9T2

$61 5233.5 SG2 835.8 THA 66.08

ARRIVAL OATE NOV I_ 197|

ECC 1.4103

INJ 2 LONO

116.15

!1T.10

116.23

112.39

100.14

73.75

4_.15

C_B|T DETERNINATION ACCURACY

8T 73.2 8R 154.3 88 120.T

CRT ,9792 OR8 -.999? CDT -.9740

LSA 194.3 NSA 14.T $88 ,3

EL! 162.4 EL2 13.! ALF 61.67
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAR RY tO?t

HELIOCENTRIC CONIC

OL I40.EY LAL ".00

RP 2St.2O LAP -,SO

RC 120.834 GL 35o9A

PLANETOCENTRI¢ CONIC

C3 22.009 VNL 4,?SS

LNCN AZNTH LNCN T|NE

50.00 t4 53 50

60.00 15 5 28

70.00 tS 24 9

80.00 25 50 t5

90.00 tY 2 59

tO0.OO 18 4t 5

• tlO.O0 20 23 35

VLIQNT TIN( 8)t.OO ARRIVAL OAT[ NOV 14 tOYS

OIITANC[ 587.444 EARTH TO NAR8

LOL lOS.IS VL 3R.tlO GAL "4.YO AZL |5,02 HCA |01.45 8NA tY9.J$ [CC ,tOOt2 INC 4.9Y99 V1 29.05t

LOP 17.09 VP St.?OF GAP 4.$6 AZP 94.68 TAL $89.20 TAP IO0.OS RCA 24S.92 APO 213.98 VZ 25.972

6P -37.2| ZAL 232.84 ZAP 93.18 [78 |82,28 ZAF 225.59 ETE 21t.9t ZAC 85.28 ET¢ 2?1.40 LVI 85,34

OLA 22.53 RAL 320,tY RAO 3544,0 V[L tt,942 PTH 8,34 VHP 4.2|? OPA "58.98 RAP 302,79 [CC t.$?2t

L'I TIN2 INJ LAT INJ LONG INJ RT AIC IMJ AZNYN ZNJ TIN[ PO CIT TEN INJ 2 LAT INJ 8 LON6

S022,42 -47.40 159,?t 202,69 03,84 tS 54 23 2622.6 -40.44 207.38

3592.83 "40.E0 23?.|4 202,9! 88.69 16 5 20 2591.8 -36.40 t06.74

3536.82 -33.?5 152.20 202.49 84.44 26 93 O 2556.8 -32.52 lO3.S3

3429.9? -20,OR 224.36 202.6T 82,26 18 55 23 2430.0 -29.4t 95.96

3220,85 -26.58 tOT.Or 20|,28 79.9? S? 56 40 2220.8 -29.22 8O.Yt

8904.44 -26.06 84,73 802.67 82.28 19 99 29 2204,4 -29.4! 57.33

2583.62 -33.?S OI.|2 202.42 84.44 22 $ 39 1583.4 -32.52 32.4S

DtFFERENYIAL CCRRECTION8

TOE t.1988 TRA t.o?g? TC3-1.4991 BAU ,6341

ROE 1.8405 NRA 2.83?2 RCS"S,4S?6 WAD .t2162

FOE 4.g950 FRA 8.3183 FC3-4.8564 BOP 867?

ODE 2.5964 BRA 3.035? BC3 E.0979 FSP 2006

, NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2470.4 8DR 4554.9 $63 tt38.S ST ?5.3 SR 224.0 SS 124.?

RRT .9289 RRF .9990 RTF ,9300 CRT .9838 CR8 ".9995 COY -.9??Y

SGB $164.! R23 .0760 Rt3 .9962 LSA 190.8 NSA 13.8 $SA .4

881 5099.6 862 023.6 THA 62.40 ELI 144.6 EL2 11.5 ALF 58.93

LAUNCH DATE NAR 2? S97t FLIGHT TIN( 234.00 ARRIVAL DATE NOV 16 197t

HELIOCENTRIC CONIC

RL 249,27 LAL ".DO

RP 212.46 LAP -.95

R¢ 123.058 r.L 32.20

PLANCTOCENTRIC CONIC

C3 21,018 VHL 4.584

LNCH AZHTH LNCH TtNE

50.00 15 54 S?

80.00 15 32 ?

?O.OO tS 58 13

80.00 26 42 ?

90.00 t? 50 50

100.00 19 25 59

110.00 20 57 40

DISTAMCE 872.018 EARTH TO MARS

L(X. tSS.OO VL 32.ES8 GAL -4.80 AZL 85.64 HCA 292.66 9HA 179.92 [CC .18925 INC 4.3580 Vi 29.882

LOP 18.30 VP 22.752 GAP 4.|5 AZP 94.25 TAL $28.99 TAP 261.65 RCA 14S.8T APO 223.97 V2 25.942

GP -34,76 ZAL 134.RE 2AP 92.58 ET9 1Y9.98 ZAE 125.47 ETE 206.77 ZAC 67.76 ETC 271.t? LVI 23.38

DLA 29.01 RAL 321.54 RAO 6643.S VEL 12.8T5 PTH 6.89 YHP 4.047 DPA -ST. 77 RAP 300.58 ECC 1.3459

L-I TIME INJ LAT INJ LON6 INJ RT ARC INJ AZNTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

3530.52 -46.97 130.94 198.83 100.55 16 13 47 2530.5 -37.31 100.70

3484,79 40.06 188.05 200.05 94.85 26 30 12 2484.8 -33.T? 86.8?

3407.94 -34,15 182,1? 200.39 90.35 18 55 1 2407.9 -30.44 94.07

52?3.4? -29.74 111.87 200.99 87.20 17 55 41 22?3.5 -27.8? 04.60

3049.4S -28.02 95.21 200.26 86.01 28 42 38 2046.5 -26.06 68.27

2747.94 -29.74 73.23 200.28 87.20 20 9 4? 1747.9 -27.07 45.99

2454.76 -34.t5 51.09 200.39 90.35 22 38 34 1454.8 -30.44 22.99

DIFFERENTIAL CCRRECTION8

TDE 1.1770 TRA t.24t9 TC5-t.6949 BAU .6209

RDE 1,8292 RRA 2.6804 RC3-t.4619 FAU .130t3

FOE 5.0932 FNA 9,0?04 FC3-5.3604 BOP 8450

DOE 2.0099 8RA 2.9358 0C3 2.2303 FOP 2107

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATIO_ ACCURACY

8ST 2696,8 8DR 4979.t $63 1245,8 8T 77.6 OR 114.? SS 12?.1

RRT .9403 RRF .9989 RTF .9417 CRT .9679 CR8 -.9992 COT -.9811

SGO 5058.0 R23 .0987 R13 .9949 LSA 187.5 HSA 12.9 SSA .4

8St 4096.5 882 786.4 THA 58.48 ELI 138.1 EL2 10.0 ALF 56.04

LAUNCH DATE MAR 2? 2979 FLIGHT TIN( 236.00 ARRIVAL DATE NOV 28 1972

HELIOCENTRIC CONIC

RL 149.27 LAL -.DO

RP 211.73 LAP ".92

RC t25.502 6L 20,88

PLANETOC[NTRIC CONIC

C3 19.905 VHL 4.40t

LNCN AZHTH LNCH TIME

50.00 15 32 50

SO.DO IS 54 28

70.00 IS 25 40

80.00 t? 24 24

OR.DO lO 26 58

100.00 19 5? 19

ItO.O0 22 25 23

DIFF[R[NT|AL C01RECTION8

TOC l,Ilil TRA 1,4048 YC3-1.8820 8AU .6890

ROE t.4iSl 0RA 8.4O82 RC3-t.4899 FAU .13505

FOE 5.ogto VRA 5.7288 PC$-5.8SEO BOP 8306

909 1,8?3liRA 8.8669 3C3 2.5642 PSP 23|7

DISTANCE $75.793 EARTH TO MARS

LGL t8S.S8 VL 32.287 6AL -4,03 AZL 86.16 HCA 293.06 8MA 279.90 ECC .28945 INC 3.8439 Vl 29.451

LOP 19.51 VP 82,724 GAP 3.9| AZP 93.73 TAL 328,7? TAP 162.63 RCA 145,82 APO 21_.99 V2 25.921

GP -32.58 ZAL 130.05 SAP 89.81 ST8 178.83 ZAE 225.04 ETE 205.88 2AC 69.99 ETC 2?0.95 LVI RS.65

DLA 15.92 RAL 322.77 RAD 6142,8 VEL 11.629 PTH 6.05 VHP 3,917 DPA -55.Y7

L-I TIME |NJ LAT INJ LONG INJ RT A8C INJ A2NTH INJ TIN[ PO COT TIN

3453.10 -45.46 lEO,06 Sos.g1 205.88 26 30 23 2453,1

3598.95 -39,28 tED.63 197,82 99.83 16 50 54 2396.0

3305,33 -53.8! lt4,O2 290.72 95.15 17 20 50 2303.3

3150,59 °29.80 tOE.Y? 199.01 go,g8 18 6 55 815J,0

2910.73 -28.27 85.00 199.05 90,8I 19 15 55 1916.7

8625.A3 -29.80 64,25 tg9.Ol 91,98 20 4! 1 1625.4

2550.15 -33.8t 42.94 198.78 95.15 28 4 85 1359.t

MID-COURSE EXECUTION ACCURACY

SGT 8931.t SGR 4038.4 S63 1337,3

RRT .8485 RRF .SODS RTP ,_,28

S6B 4290,0 R25 .tODD R13 .2435

SG! 4952,7 562 780,3 THA 54,48

RAP 898.20 EC¢ 1.3276

?NJ 8 LAT _NJ 2 L@N6

-34.40 05.62

-31.20 92.?5

-28.21 80.?5

"25.55 YO.DO

-25.08 59.04

"25.98 3Y.SY

-28.21 15.4S

ORBIT DETERNINAT1ON ACCURACY

ST 80.2 SR IO5.S 8| 128.8

CRT ,9915 CR5 0,5558 C|T -.9841

LSA 185,0 Nlk 18.1 88A .S

ELI 133,1 EL2 8.4 ALP 53.13

LAUNCH DATE MAR 27 1971 FLIGHT TIME 258,00 ARRIVAL DATE NOV ZO 1575

NELIOCEMTRI¢ CONIC

RL t49.RY LAL -.00 LOL 185.i! VL 3t.tl? 6AL

RP 212,01 LAP -.80 LOP 20.7| VP IS.OF? SAP

R¢ 12?.5O9 GL R8,94 GP -30.55 ZAL tSY.?O ZAP

PLANETOCENTfllC CONIC

¢3 29.119 VHL 4,3?3

LNCH AZNTH LNCH TINS

50.00 25 40 tS

60.00 tS 23 12

TO.DO 16 40 50

80.00 17 41 38

90.00 58 59 10

200.00 20 24 30

1SO.DO 21 48 t6

DIFFERENTIAL CC_RECTION8

TOE S.1692 TRA 1.5988 TC3-2.0586 BAU .6306

ROE S.3254 RRA 2.5409 RCS-l.4025 FAU ,14403

FOE 5.0?3? FRA|O.2581 FC3-6.5229 DiP 8138

BDE 1.7674 BRA 2.8179 BC3 2.4904 FSP 2472

OI8TANC[ 579.9Yl EARTH TO NAN8

-4,87 AZL 08.59 HCA SOS.OF SHA 179,00 [CC .18971 INC $,4II4 Vl 19.851

S,?5 AZP 93.29 TAL 528.53 TAP SOS.SO RCA 145.?? APO l!4.03 V8 _5.880

88,1§ [78 177,79 ZAE 124,34 [T£ lOS.St ZAC 72.08 [TC 270.73 LV! 20.11

DLA SO,IS RAL 383.03 RAD 9642.4 V[L St.?go PTH 8.82 VHP 3.817 OPA -53._5 RAP 226.37 [CC 1.5147

L-I TINS INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TINS PO COT TIN INJ 2 LAT INJ 2 LON6

339?.54 -44.08 tOO.16 193.80 110.09 10 44 43 _58?.5 -51,75 91,59

3322,tY -36.24 214.55 196.17 103.84 17 8 33 2321.2 -28,79 87.89

3216.32 -33.08 10T.34 1g?,45 99.04 tT 4l 28 2210.3 "26.04 50,92

3050,89 -29,33 95,5? Igo.oE 95.84 18 32 2g 2050.9 -23,98 69.25

2810.30 -E?.g8 7?,84 Ego,s? g4.68 19 43 1 1810,3 -23,20 51.81

2525,36 -Eg.33 $4.74 190,02 95.84 21 6 35 1525.4 -23.95 50.59

2263.14 -33,09 36,25 197,45 99.04 22 25 59 1263.1 -28,04 9.83

NID-COURSE EXECUTION ACCURACY ORBIT OETERNINATZON ACCURACY

SGT 316g.5 SGR 3000.4 $63 1420.7 ST 82.9 SR 98.g SS 129.1

RRT ,g563 RRP ,9983 RTF ,95T4 CRT .gg43 CR$ -.gOBS COT -,9865

$6B 4g48.6 R23 .t111 R13 ,0921 LSA 182.2 NSA tO.5 8SA .6

$6! 4996.0 $G2 ?tg.6 THA 50,40 EL! 128,9 EL2 6.8 ALF $0.04

25?



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

LAUNCH DAYE MAR IT 1971 PLIGHT TIE 240.00 ARmlYAL DATE tRY E! 1971

HELIOCENTRIC CONIE OISTANC[ 514.149

RL llI.E? LAL -.OO LOL tll,tl VL |2.21T GAL "4,92 AZL 86.96 HCA liB,IT 8NA

RP 21E.29 LAF -.|5 LOP 21,92 VP 22.Q41 GAP $,55 AZP 92.92 TAL $28.29 TAP

RC 12_.850 _d. 25.32 _P "25,74 ZAL 139,12 ZAP SD,3_ [T$ 176.88 ZAE 123,44 [TE

PLAM[70¢ENTRIC CO_lC

CS 18.379 VNL 4.$ID DLA 10,?1 RAL 324,92 RAD t642,2 VEL 11,??3 PTM 6,80 VMP

LNCH AZNTH LNCM TIME L'I T1NE INJ LAY INJ LONG |NJ RT ASC INJ AZMTH INJ TIME

SO.DO 16 I 49 3331,62 -42.D7 I13.$3 [92.32 113,44 1i ST t?

60,00 • 16 Eg 33 3257.S7 "37.08 109.54 195,00 107.06 17 23 S3

70,00 IT 6 35 3142,81 "32,19 t01.81 196,56 102,[9 19 0 58

60.00 IS 4 39 299?.19 "28,60 89.29 197.33 98.97 18 54 S

90.00 ]D 20 41 2721.60 -27.26 ?1°45 197.59 07.62 20 6 3

100.00 20 47 31 2441.$7 -21,60 50,63 197.33 98,97 21 28 12

110.00 22 8 2 2189,63 -32,15 30,73 196.56 102.19 29 44 31

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

YDE 1.1753 TRA 1.7338 TC3-2,2268 DAU .6454 SOT 3411,? SGR 3655.95G3 1473.4

ROE 1.2204 RRA E.2030 RC3-1.3422 FAU .14020 RRT .9609 RRF *9979 RTF .9623

FOE 5.0805 FRAIO.?010 PC3"6.9084 BSP 8129 SGB 4949.6 R23 .1204 R13 ,9907

RDE 1.6964 BRA 2.8934 BC3 2,5992 FSP 2595 9G1 4901.2 SG2 090.D THA 46.40

EARTH TO MARS

179.90 [CC .19005 ZMC $.0428 VI 89.D§1

164,56 RCA 14S.7! APO 214.06 V_ 23.141

200,93 2AC 73oD3 ETC 270.33 LVl 1e.73

3.759 DPA -$2,29 RAP E94.67 ECC 1,3057

PO CST TIN INJ E LAT INJ E LONG

2331,G *99.39 S$.36

2257.6 -26.39 63.94

2142,8 -24.00 ?G,IS

1907.2 -2E.DS 63°?4

]721.8 -21,35 43o99

1441.7 -22.08 25.11

1189.6 -24.00 5.10

_qD1T DETERMINATION ACCURACY

8T 93.9 SR 92oT 56 IED.I

CRT .9966 CRS -.997? CST -.9588

LSA 180.8 NSA 10.0 89A .7

ELI _26.3 EL2 5.2 ALP 4?.I7

LAUNCH DATE MAR 97 1971 PLIGHT TINE 242.00 ARRIVAL DATE NOV E4 1971

HELIOCENTRIC CONrC

RL 149.27 LAL -.DO

RP 212.57 LAP -.82

RC 132.153 r.,4. 20.98

PLANETO¢ENTRIC CONIC

C3 18.199 VHL 4.296 OLA

LNCH AZNTH LNCN TIME

50.00 16 13 42

60.00 16 43 59

?O.OD 17 25 48

60.DO 18 24 31

9O.0O 19 41 45

100,00 21 7 23

!10.00 22 25 14

OIFFERENTIAL CORRECTIONS

TOE 1.1974 TRA 1.9032 TC3-2.3763 DAU .6543

RD£ t.1417 RRA 2,0822 RC3-1.2591FAU ,14938

FOE 5.1160 FRAIl.1218 FC3-?.1063 DiP 0260

BOG 1.6544 6RA 2.8209 BC3 2.0803 FDP 2740

DISTANCE 588.528 EARTH TO MARS

LOL 185.08 VL 32.297 GAL -4.96 AZL 87.29 HCA 197.46 SNA 179.91 (CC .19044 INC 2.7247 Vl 2R.8Sl

LOP 23,12 VP 22.605 GAP 3.35 AZP 92.60 TAL 328.03 TAP 165.49 flCA t45.64 APO 214.17 V2 2S.615

GP -27.09 ZAL 140.35 2AP 84.54 ETS 176.07 2AE 122.37 ETE 198.38 ZAC 78.52 ETC 270.33 LVI 17.50

8.61 RAL 325.87 RAD 6642.0 VEL 11.737 PTH 6.78 VHP 3.680 DPA "50.78 RAP 293.]4 ECC 1.2695

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

3283.63 -41.30 109.74 191.32 116.11 17 8 26 2283.6 -27.29 6§.71

3203.03 -35.91 105.39 lg4.23 109.67 17 37 22 9203.0 -24.61 60.69

3080.03 "31.16 97.19 196.00 104.73 18 17 8 2080.0 -22.14 72.26

2896.10 -27.74 84.15 196.91 101.32 19 12 47 1896.1 -20.31 59.20

2646.85 -26.46 66,11 197. t9 200.37 20 25 52 1646.9 -19.6! 4].18

2370.3? -27.74 45.52 196.9[ 101.52 21 46 54 1370.6 -20.31 20.57

2126.85 -31.16 26.11 196.00 104.75 23 0 41 1126.8 -22.14 1.16

NIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 3637.9 6GR 3391.9 603 1526,T ST 69.3 6R 87.6 65 130.9

RRT .9636 RRF .9974 RTF .9654 CRT .9983 CRS -.9970 CST -.9910

6GB 4988.5 R23 .1290 RI3 .9992 LSA 180.8 NSA 10.2 &SA .S

$G[ 4943.2 SG2 670.8 THA 49.76 EL! 125.1 EL2 3.9 ALP 44.45

LAUNCH DATE MAR E? 197I FLIGHT TIME 244.00 ARRIVAL DATE NOV 26 1971

HELIOCENTRIC CONIC

RL 149.2? LAL -.00

RP 212.96 LAP -.78

RC 134.475 GL 18.85

PLANETOCENTRIC CONIC

C3 tT.gS6 VHL 4.237

LNCH AZNTM LNCH TIHE

50.00 16 E4 22

60.00 16 SS 4i

YO.DO 17 40 S9

50.00 IS 41 57

90.00 20 0 10

iO0.O0 21 24 48

llO.0O 22 40 26

DIFFERENTIAL CORRECTION8

TD[ !.2177 TRA 2.068| TC3"2.5229 BAU .s_g?

ROE 1.0969 RSA 1.9i14 RC3-I,It2O FAU ,ISIS?

FOE S.I00[ FRAIIt4|?4 FC3"7,308I _SP 9344

609 1.6200 ERA 2.8505 |C3 2.7900 FSR 281t

DISTANCE 592.501 EARTH TO MAR1

LOL 185.60 VL 32.258 GAL "5.01 AZL 87.55 NCA 190.60 SMA 179.92 [CC .19089 IN¢ 2.4463 Vl 29.6_1

LOP 24.32 VP 29.568 GAP 3.15 AZP 92.32 TAL 327.76 TAP 16D.42 RCA [45.58 APO 2[4.27 VE 25.702

GP -93,36 ZAL |4t.42 2AP 02.71 ETS 175.35 ZAE 121.18 ETE 196.30 ZAC 7T.04 [T¢ 270.15 LV! 16.39

OLA $.70 RAL 399.76 RAO iDAI.9 VEL tl.747 PTH 6.78 VHP 3.635 OPA -49.39 RAP 291.74 [CC 1.9939

L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTN INJ TIME PO CIT TI_ INJ 2 LAY ZNJ 2 LONG

3242.22 -40.0! 106,60 190.99 110,26 17 13 24 2942.E -23.43 S$.Sl

SIDe.DO -34.73 101.91 193.76 111.79 I? 49 22 2159.0 -22.84 ?7.9?

3025.93 -90.15 95.30 1t5.69 I06.95 18 31 25 2025.g -E0.45 98.98

2835.02 -26,83 79.84 196.71 103.62 19 29 12 1835.0 -18._0 35.40

2582.59 -25.59 QI.SI 157.03 102.47 20 43 13 159_.6 -18.01 37.14

2309,49 -26.03 41.21 199.71 103.62 22 3 IS 1309.5 -18.SS IS.Y?

2072.75 -30.|3 22.21 195.66 109.83 23 14 58 10?2.S -20.43 357.69

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 3900._ SIR 3199.8 $G5 15S4.7 IT 92.6 SR $2.Q |S 130.0

RRT .9962 flRF .9969 RTF ._,83 CRT .9994 CR3 -.fiG| Cll ".liES

3GB 5044.$ R23 ,1348 RI3 .9879 LIA t80.0 MSA 9.1 8|A .I

$01 5003.7 $02 142.G THA 39.17 [LI 124.1 EL2 2.8 ALF 41,74

LAUNCH DATE MAR E? _S?I FLIGHT TIHE 246.00 ARRIVAL DkT[ NOV ll 1571

HELIOCENTRIC C_lC

RL 149,27 LAL ".00

RP 213.19 LAP ",Y5

RC 136.814 6L I?.OD

PLAN[TOCENTR1C CONIC

C3 17.893 VHL 4,221 DLA

LNCH AZNTH LNCH TINE L-! 7[NE INJ LAT

50.00 16 33 58 3209.34 -38,92

60.00 17 8 13 3115,20 -33,7[

?0.00 17 54 3] 2979.02 -29.18

80.00 16 57 24 2782.11 -25.93

g0.00 20 16 28 2526.96 "24.?2

100.00 21 40 15 2259.5g "23,g3

110.00 22 53 39 2D25,94 "29.!8

O1FFERENT IAL CORRECTIONS

TOE 1.2423 TRA 2.2354 TC3-Z.6583 BAU .6884

ROE 1.0020 RRA [.8434 RC3-1.1353 FAU .13438

FOE 5,0468 FRAIl.6360 FC3-7.S026 DIP 8419

609 !.5961 BRA 2.895g BC3 2.8g07 FSP 2846

DISTANCE SGI,I?8

LOL IS3,6D VL 32,200 GAL "5.06 A2L BY.SO NCA 199,85 GMA

LOP 25,32 VP 92.$32 GAP 2,96 AZP 92,07 TAL 32?.48 TAP

GP -24.ED ZAL 142.39 ZAP 80.SS [T$ 174.72 ZAE !19.88 ET[

[ARTN TO MAR|

179.03 [CC .11139 INC 2.2012 Vl 29.S91

167.33 RCA 145.S1 APO 214.39 V2 23.749

194.53 ZAC ?0.44 ETC 299.9? LVi 15.39

5.00 RAL 32?.58 RAD DS41.S VEL 11.741PTH 6.77 VHP 3.603 SPA -49.19 RAP 290.40 ECC ].2932

INJ LONG |NJ RT A3C INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT ]NJ 2 LONG

103.9g [g0.33 120,02 17 27 25 9206.3 -23,7g 81.97

98.gS 193.53 113,54 18 0 g 211S._ -21,26 7S.G?

8g,g9 193.57 108.3g 18 44 10 1979.0 -Is.g2 66.19

76.17 196.69 105.35 19 43 46 1792.1 -17.20 52.17

37.77 lg7.05 I04.20 20 58 33 1527.0 -16.$5 33.72

3?.54 196.69 105.39 22 17 32 1255.6 -17.20 13.54

]S.9[ J95.57 109.59 23 27 43 t025.B -JR.92 353.1!

NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4140.3 $GR 3013,2 $03 158g.6 3T 95.9 SR 77.6 $3 12g.g

RRT ,g69[ RRF .9961RTF .9719 CRT .9999 CR6 -.gg49 CST -,gg3e

SGO $120.? R23 .1365 R13 .g871 LSA 179.0 MSA . 9.6 SSA 1._

961 5084.9 SG2 603.1TNA 33.78 EL1 ]23,3 EL2 1.2 ALF 39.02
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. JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR t? tl?t

MELI(XEMTRIC CONIC

RL 149,27 LAL ",DO

RP 213,46 LAP -,71

RC 138.171 _ 15.31

PLANETO¢ENTRIC CONIC

C3 17.753 VHL 4.213

LNCH AZNTH LNCH TIME

50,00 16 42 41

60.00 17 18 34

70.0D 18 6 41

80.00 19 11 14

90.00 20 31 2

100.00 21 54 6

110.00 23 6 8

PL|6NT TIME 240,00 ARRIVAL OATE NOV 50 |071

OIITANCE 600,853 EARTH TO MARl

LOL 185.68 VL 38.282 GAL -5.12 AZL 08.02 HCA 201.04 8NA 179.08 ECC .19195 INC 1.9034 vi 29.851

LOP 26.71VP _2,489 GAP 2,76 AZP 91.85 TAL 327.19 TAP 168.23 flEA 145,43 APO 214.$3 V2 25.?14

GP -22,92 ZAL 143.18 ZAP 79,0? ET$ |74,18 ZAE ||8,SZ ETE 192,89 ZAC 79,72 ETE 269.81LVI 14,47

DLA 3,48 RAL 328.36 RAD 6841,8 VEL 11,738 PTH 6,77 VHP 3,581 DPA -48,93 RAP 288,30 ECC 1,2822

L-I TIME INJ LAT IHJ LONG INJ RT ASC ]NJ AZHTH ]NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

317§.18 -37.74 101.80 190.19 121.45 17 35 36 2175.2 -22.35 00.11

3079,70 -32.72 98.50 193.49 114,98 18 9 54 2079,7 -19.86 73,??

2938.15 -28.26 87.17 195.63 110.03 18 55 40 1938.1 -17.56 63.81

2?36.01 -25.06 73.02 196.82 106.79 19 58 50 1736.0 -15.86 49.40

2478.50 -25.87 54.47 197.20 /05.84 21 12 21 1478.5 -15.22 30.78

2210.49 -25.06 34.39 196.82 108.79 22 30 56 1210.5 -15.86 10.77

1984.97 -28,26 16,08 195,63 110,03 23 39 13 985,0 °17.56 352.75
DIFFERENTIAL CCRRECTIONS

TOE 1.2718 TRA 2.3992 TC3"2.7825 BAU .7074

ROE .9492 RRA 1.7369 RCI-l.0690 FAU .15526

FOE 5.0114 FRAIl.SO84 FC3-7.5714 BSP 8577

ODE 1.5869 BRA 2.9619 BE3 2.9808 FSP 2883

LAUNCH DATE HAR 27 19?I

HELIOCENTRIC CONIC

RL 149.27 LAL -.OR

RP 213.77 LAP ",68

RC 141.545 GL 13.77

PLANETOCENTRIC CONIC

C3 17.757 VHL 4.214

LNCH AZHTH LNCH TIME

50.00 16 50 37

60.00 17 27 58

70.00 18 17 42

80,00 19 23 44

90.00 20 44 10

100.00 22 6 36

110.00 23 1? 9

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 4378.6 SGR 2842.1 SG3 1607.0 ST 99.5 SR 73.7 55 129.2

RRT .9707 RRF .9953 RTF .9741 CRT .9998 CRS -.9936 C_T -.9949

8GB 5220.1 R25 .1574 RI3 .9863 LSA 178.7 MSA 9.4 85A 1.0

$GI 5188,1 SG2 576.8 THA 32.67 EL1 123.8 EL2 1,3 ALF 36,52

FLIGHT TIME 250.00 ARRIVAL DATE DEC 2 1971

DISTANCE 605,025 EARTH TO MARS

LOt. ]85,68 VL 32,264 GAL -5.18 AZL 88,21 HCA 202,25 8NA 180,02 ECC ,19257 INC 1.7886 Vl 29.851

LOP 27.90 VP 22.460 GAP 2.57 AZP 91.66 TAL 326.89 TAP 169.11 RCA 145.35 APO 214.68 V2 25.680

GP -21.75 ZAL 143.92 ZAP 77.28 ET8 173.67 ZAE 117.10 [TE 191.43 ZAC 80.91 ETC 269.65 LVI 13.64

OLA 2.11 RAL 329.10 RAD 6641.8 VEL tl.738 PTH 6.77 VHP 3.56? DPA -45.84 RAP 288.24 ECC 1.2922

L-! TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3148.05 "36.76 99.95 190,22 122.65 l? 43 5 2148,1 -21008 78.78

3048.71 "31.80 94.38 193.60 116.18 18 18 46 2048.7 -18.61 ?2.04

2902.40 "27,40 84,74 195.82 111,23 19 6 5 1902,4 -16.34 61,76

2695,65 "24.24 70.31 197.07 10?.99 20 8 59 1695.7 -14.66 47,01

2436.07 -23.06 51.63 19?.47 106.84 21 24 47 1436.1 -14.03 2_.24

2170.13 -24.24 31.67 197.0? 107.99 22 42 46 1170.1 -14.66 G.38

1949,22 -27.40 15.66 195.82 111.23 23 49 58 949.2 -16.34 _5_.67

DIFFERENTIAL CORRECTIONS

TOE 1.3052 TRA 2.5659 TC3-2.8961 BAU .7275

RDE .9053 RRA 1.6385 RC3-1.0012 FAU .15511

FOE 4.9786 FRAIl.g379 FC5-7.5622 BSP 8787

BOE 1.5884 BRA 3.0444 BE3 3.0642 FSP 2914

LAUNCH DATE MAR 27 1971

HELIOCENTRIC CONIC

RL 149.27 LAL -.00

RP 214.08 LAP -,64

RC 143.936 GL 12.37

PLANETOCENTRIC CONIC

C3 17.817 VHL 4.221

LNCH AZNTH LNCH TIME

50.00 16 57 54

60.00 |7 36 33

70.00 18 27 44

80.00 19 35 5

90.00 20 56 6

I00,00 22 17 56

110.00 23 27 It

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4614.6 5GR 2682.7 SG3 1617.0 ST 103.1 8R ?0.1 S$ 128.6

RRT .9715 RRF .9943 RTF .9758 CRT .9992 CRS -.9920 C_T -.9958

SG8 5337.7 R23 .1368 R13 .9857 LSA 178,8 MSA 9.4 $SA 1.1

SG1 5309.0 SG2 552.8 THA 29.8! ELI 124.6 EL2 2.3 ALF 34,19

FLIGHT TIME 252.00 ARRIVAL DATE DEC 4 19?1

DISTANCE 609.195 EARTH TO MARS

LOL 105.68 VL 32.287 GAL -5.24 AZL 88.39 HCA 205,41 8NA 180.06 ECC .19324 INC 1.6126 Vl 29.851

LOP 29.08 VP 22.424 GAP 2.38 AZP 91.48 TAL 326.58 TAP 168.99 RCA 145.27 _PO 214.86 V2 25.645

GP -20.67 ZAL 144.58 ZAP 75.53 ET$ 175.24 ZAE 115.65 ETE I90.12 ZAC 82.00 ETC 259.51 LVI 12,87

OLA .89 RAL 329.81 RAD 6641.0 VEL 11.741 PTH 6.77 VHP 3.561 DPA -44.82 RAP 287.28 ECC 1.2932

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3124.41 -35.88 98.3? 190.37 I23.64 17 49 59 2124.4 -19.97 77.64

3021.61 -30.98 $2.56 193.82 117.19 18 28 54 2021.6 -17.51 70.60

2871.06 -26.61 82.65 196,11 112.24 19 15 35 1871.1 -15.25 59.98

2660.20 -23.47 67.95 197,41 109,00 20 19 25 1860o2 -15.58 44,93

2398.78 -22,30 49,18 197.83 107.85 21 36 4 1398.8 -12,9S 26,03

2134,87 -23.47 29.32 197.41 109.00 22 53 31 1134.7 -13.58 8.30

1917.88 -26,6t 11,58 196. II 112,24 23 59 8 917.9 -15,25 348,90

DIFFERENTIAL CORRECTIONS

TOE 1.3585 TRA 2.7302 TC3-3.OD40 §AU .7498

ROE ,8863 RRA 1,3440 RE3 -,930! FAU .15478

FOE 4,8320 FRAI2.01IR FC3-7.5197 SIP 8996

ROE 1.5952 ERA 3.1370 8C3 3.1471 FSP 2923

HID-COURSE EXECUTION ACCURACY ORBS T DETERM|NATION ACCURACY

8GT 4045.1 8GR 2551.5 $83 Itll,S ST 103,8 SR t6o? $1 127.8

RRT ,8718 RRF .i930 RTF ,_,71 CRT .9902 CRI -,8902 CIT -,1961

868 5A68.6 R23 ,1348 RI3 ,9852 LSA 170,9 MSA 8,4 83A 1._

8G1 5440,? SG2 331.3 THA 27,20 ELI 125.7 EL2 3,4 ALF 52,00

LAUNCM DATE MAR 2? lgTI FLIGHT TIHE 254,00 ARRIVAL OATE DE_ I 1871

HELIOCENTRIC CONIC

RL 149,27 LAL ".00

RP 214.39 LAP ".60

RC 146.344 GL 11.10

PLANETOCENTRIC CONIC

C3 17.921 VHL 4,234

LNCH AZMTH LNCH TIME

50,00 17 4 37

60.00 17 44 26

70.00 18 36 55

80,00 19 45 26

90.00 21 6 56

100.00 22 26 18

110,00 23 36 21

DISTANCE 6130363 EARTH TO NARS

LOt. 185,88 VL 38.271GAL -5.30 AZL 88,55 HCA 204.59 SNA 180.18 [CC ,19396 ZNC !.4536 Vl 29.851

LOP 30.28 VP 28.388 GAP 2.19 AZP 91.32 TAL 326.26 TAP 170,85 RCA 145.18 APO 215,03 V2 25.60R

6P -19.88 ZAL 145.19 ZAP 73.00 ET$ IT2.eT ZA( 114.16 ETE 188,95 ZAC 83,01ETC 269,38 LV| 12.16

OLA ".22 RAL 330.48 RAD 1141,0 VEL 1|.745 PTH 6.77 VHP 3._6I CPA -43.88

L'I TIHE IHJ LAT tNJ LONG INJ RT A$C INJ AZHTN INJ TIME PO CST TIM

3103,80 -35,09 87.03 190.63 124,46 17 56 21 2103,8

2997.90 -30.23 91,00 194,13 118,03 18 34 23 1997.9

2843.52 -25.89 80.83 196.48 113.09 19 24 1g 1843.5

2828.g? -22.76 85.90 197.83 109.88 20 29 15 1829,0

2365,88 -21.60 4?.00 198.27 108.71 21 46 24 1365,9

2103.44 -22.76 2?,27 lg7.83 109.86 23 3 22 1103.4

1890.34 -25,89 g.75 Ig6.48 |13,09 24 7 52 890.3

DIFFERENTIAL CORRECTIONS

TDE 1.3786 TRA 2.8961TCI-3.Dgg5 8AU .?717

ROE .833? RRA 1,4579 RE3 -.8?55 FAU .15353

FOE 4.8902 FRAI2.0525 FC3-?.4171BSP 9249

BOE 1,8111 6RA 3,2424 DC3 3,2208 FSP 2925

RAP 286.41 ECC 1.2850

INJ 2 LAT INJ 2 LONG

*tl.gg ?6.86

-16.54 6g,35

-14,28 58,44

-12.61 43.12

-11.98 24.10

-12.6| 4.49

"14,28 347.35

C,RBIT DETERMINATION ACCURACY

8T 110.3 SR 63.? SS 126.6

CRT .g96? CRS -.g882 CST **9972

LSA 1?9.4 MSA 9.5 SIA !.2

ELI 127,3 EL2 4,5 ALF 2g,g?

RID'COURSE EXECUTION ACCURACY

5GT 5072.6 8GR 2390.8 SG3 1614.8

RRT ,9717 RRF .9916 RTF .g?85

$GB 560?,8 R23 ,131I R13 .g84g

SG1 5584.3 SG2 513.0 THA 24.$3

259



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) .

LAUNCM OATE MAR R? IRTI FLIGHT TIME 2S6.DD ARRIVAL DATE O[C 8 1971

HELIOCENTRIC C_llC DIITANCE S|T,§25 EARTH TO NARS

RL 149.27 LAL -.DO LOL lOS.18 VL 32.R74 GAL °5.3? AZL 38.$9 HCA !05.77 IRA |lO.|l [CC .|9473 INC 1.3095 V1 IS.ill

RP 214.72 LAP -.ST LOP 31.44 VP 22.352 GAP 2.00 AZP 91.10 TAL 325.93 TAP 171.69 RCA IAS.O9 APO 21S.26 V2 2S.573

RC 148.??0 GL S.94 GP -IR.?3 ZAL 145.T4 ZAP ?Z.12 ITS |T2.54 ZA[ 112.69 ETE IS?.90 ZAC $3,94 ETC 269.26 LVI 11.30

PLAN[TOCENTRIC CONIC

C3 18.DS8 VML 4.2S1 OLA -1,21 RAL 331.12 RAD 6642,0 VEL |1.751 PTH 6,78 VHP 3,SSG DPA -43,0D RAP 295.62 ECC 1,2974

LNCH AZMTH INCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

50.00 17 10 49 303S.84 -34.39 95.88 190.96 125.16 18 2 15 ZDe5.S -1B.13 ?5.02

60.00 17 51 41 2177.14 -29.53 99.65 194.52 118,75 18 41 19 1977.1 -15.88 68.27

?0.00 18 45 21 2819,32 -25.24 ?9.26 196.92 113.82 19 32 21 1819.3 -13.42 5?.09

80,00 19 34 57 2901,43 -22.|2 64,11 198.31 110.59 20 38 IS 1601.4 -11.74 41.S3

90.00 21 16 5? 2336.64 -20.95 45.12 198.76 109,44 21 55 33 1336.8 -11.11 22.41

100.00 22 37 48 20?5.90 -22,12 25.48 198.3| 110.39 23 12 24 1075.9 -11.74 2.90

210.00 23 44 48 1836.14 -25.24 e,28 196,92 123,82 24 15 54 883,| -13,42 343.02

DIFFERENTIAL CCRRECTION$ HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4188 TRA 3.0620 TC3-3,1882 BAU .?9SO SGT 3294.8 SGR 2259.2 SG3 1604.8 ST 114,0 8R 61.0 II I|S,I

RD[ ,8051RRA 1.3756 RC3 -.8189 FAU ,13203 RRT .9711RRF ,9899 RTF ,9793 CRT .9948 CRS -.983R CRT -.it??

FDE 4,8408 FRAt2.0132 FC3-T.2SR2 BRP 950R SGB 3750.2 R23 ,1263 RI3 .GRAY LSA I?9.R MSA R.7 8SA 1,3

BDE 2.S313 iRA 3.3559 DC3 3,292| FIR 29t3 802 5?34.7 SG2 49?.5 THA 22.18 EL1 229.2 EL2 3.S AIr 2e,oe

LAUNCH DATE MAR _7 1371

HELIC_ENTRIC CONIC

RL 149.27 LAL -.00

RP 215.04 LAP -.53

RC 151.211GL 8.19

PLAN£TC_[NTRIC CONIC

C5 18.249 VHL 4.2T2

LNCH AZMTH LNC_ TIH(

SO.D0 27 26 35

80.00 2T 58 25

70.00 IS 55 S

80.00 20 3 42

90.00 22 23 ?

100.00 22 43 34

_10.00 25 52 35

FLIGHT TIME 238.00 ARRIVAL DATE DEC 10 1R71

DISTANCE 621.690 EARTH TO HA_S

LCA. 1R5.88 VL 32,278 GAL -5.44 AZL 88.82 HCA 206.94 8HA 180.24 ECC .19334 INC 1.2739 Vl 29.851

LOP 32.82 VP 22.316 GAP 2,81 AZP 91.05 TAL 325.39 TAP 172.53 RCA 245.00 APO 215.4g V2 25,533

GP -17.86 ZAL 146.25 ZAP 70.AT ET$ 172.23 ZAE 111.21 ETE 186.93 ZAC 84.81 ETC 26R.23 LVI lO.eO

DLA -2.22 RAL 331.74 RAD 6642.0 VEL 11.?$9 PTH 6.?9 VHP 3,577 DPA -42.17 RAP 234.92 ECC 1.3003

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

30?0.23 -33.T8 94,90 191.36 125.75 18 ? 46 2070.2 -27.38 ?5.09

2958.99 -28,96 88.49 194.93 119.33 IS 4? 44 1959.0 -14.92 67.33

2?98.04 "24.64 ?7.99 197.41 t14.43 19 39 4? 1798.0 -12.65 35.92

2177.13 -21.53 $2.53 188.84 111.20 20 46 39 1577.2 -10.97 A0.14

2311.19 -20.36 43.4T 199.31 110.08 22 4 38 1311.2 -10.34 20.12

2031.60 "21.53 23.g2 198.84 111.20 23 20 45 1051.6 -10.97 2.31

1844.86 "24.64 6.81 197.41 114.43 24 23 20 844.g -12.65 544.85

02 FFEH ENT IAL CORRECTIONS

TOE _.4622 TRA 3.2267 TC3-3.2672 BAU ,8204

RD( .7809 RRA 1.2989 RC3 -,760| FAU .14997

FCE 4.7932 FRA22.0300 FC3-?.2243 BSP 9?94

80[ I._573 8RA 5.4?03 8C3 3,3544 FSP 2900

LAUNCH DATE MAR 27 23T2

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5512.9 SGR 2134.9 SG3 1590.7 ST I17.7 SR 58.5 SS 224,4

RRT ,9700 RRF .98T8 RTF .9803 CRT .9924 CRS -.9834 CST -.8981

300 5912.S R23 .1215 R13 ,9845 LSA 280.? HSA 10.0 SSA 2.3

SGI 5891.8 302 4R$,? THA 20.74 ELI 131.3 EL2 6.5 ALF 28,34

FLIGHT TIE 2RO.O0 ARRIVAL DATE DEC 22 8971

DISTANCE 623.843

-5.S! AZL 88.95 NCA 208.11 SMA

1,62 AZP g0,93 TAL 325,24 TAP

1|8.87 ET3 !72,00 ZAE 109,73 [TE

EARTH TO MARS

180.31 ECC ,19641 INC 1.0533 Vl 29.831

173.35 RCA 144.90 APO 225.73 V2 25.499

186,22 ZAC 85.62 [TC 261.03 LVI 10.30

30.00 17 22 50 3036.70 -33.24

SO.O0 18 4 39 2943.15 -28.42

70.00 19 0 8I 2779.37 -24,11

80.00 29 2| 47 25_5.7D -20.99

90.00 21 34 35 2208.52 -19,53

100.99 22 54 39 2030.17 -20.99

220.00 0 3 43 1826.22 -24.2|

DIFF(RENTIAL CQRR[CTION8

TOE 2,501S TRA 3.3900 TC3-3.34|S IAU ,R433

RDt .?st4 tRA 2,22|1 RC3 -,7084 FAU .14788

FOE 4.?332 FRAII.t?28 FC3-|.R344 8SP IOOS?

|DE 2.68S2 BRA 3.804i |C3 _.4IRI FIR 20TO

HELIOCENTRIC CCNIC

RL 149.27 LAL -.00 LOL 105.63 VL 32.283 GAL

RP 215.37 LAP -.30 LOP 33.?S VP 22.280 GAP

NC 153.$49 GL 7.90 GP -17,06 ZAL 146,74 ZAP

PLAN[T_ENTR|C CONIC

C3 18.462 VHL 4.297 DLA "2.93 RAL 332.34 RAD 9642.1 VEL 11.768 PTN 6.79 VHP 3.392 DPA -42.40 RAP 284.28 ECC |,3038

LNCM AZNTH INCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

94.0? 191.81 126.24 1S |2 34 2053,7 -|S.T2 74,47

BT,48 195.46 119.S? 28 53 42 1943.1 -24.23 $8,52

?R,TO Ii?.93 114.96 2R 46 40 27?9.4 -22,96 34.09

$1,18 199.41 ill.?3 20 54 23 1515.7 -10,29 38.92

42,02 199,89 !10.59 22 12 44 1288.5 -3.SS 19.62

22.55 t99.41 111,73 23 28 29 2030.2 -10.29 .21

S,92 197.95 214,96 0 34 9 829.2 -12.91 543.62

MIO-COUR3[ [X[CUT|ON ACCURACY ORBIT DETERN|NATION ACCURACY

8ST 3724.5 3GR lOl9,l SG3 lS?l.l IT 121.3 IR SS.3 ll 123,1

RRT .0684 RRF ,3851 RTF ,_vtO CRT ,9396 CRI ",SODA (iT "*ill4

SGB OOTO.O R_3 ,1153 RI3 ,9344 LSA 181.4 NSA 10,3 SIA 2,3

3GI S051.3 352 47|.5 THA tl.Sl ELI 133.5 EL2 7.4 ALF 24.TI

LAUNCH OATS MAR t? 1991 FLIGHT TIN[ 262,00 ARRIVAL DATE DEC 84 2R?I

DISTANCE 630.003HELIOCENTRIC CONIC

RL 149.27 LAL -.00

RP 215.71 LAP -.43

RC 136,143 GL ?.OI

PLANETOCENTRIC CONIC

C3 19.?03 VHL 4,335

LNCN AZHTH LNCH TIN[

50.00 17 28 59

60.00 18 10 28

70.00 19 ? 3

80.OO 20 1g 17

90.00 21 42 26

100.00 23 2 9

110.00 0 20 25

EARTH TO MARS

180,39 ECC .29?33 INC ,9404 Vt 29,831

I?4,|S RCA 144.79 APO 225.18 V2 23.431

183.3S ZAC 8G.30 ETC 238.93 LVl S.?S

OIFFERENTIAL CORR[CT1QN9

TO( 1.5524 TRA 3.3548 TC5-3.40?6 RAU .88T8

ROE .?423RRA 2.1377 RC5 -.6583 FAU .14518

FOE 4.8883 FRA!l.8923 FC3-6.?202 OSP 10365

BDE 1.7204 8RA 5.?386 BC3 3.4?06 FSP 2942

LOt. t05.RS VL 32.283 GAL "5.$8 AZL $g.06 HCA 209.2? 3HA

LOP 34,63 VP 22,244 GAP t.43 AZP 90,32 TAL 324,8R TAF

GP -26.30 ZAL 247.19 ZAP S?.3| ETS 172.78 ZAE 108,26 ETE

DLA -3.6? RAL 332.92 RAD 6642.3 VEL 1],?76 PTH S.80 VNP 3,$10 DFA -40.$3 RAP 283. ?3 ECC 2.3078

L-| TIME INJ LAT INJ LONG XNJ RT ARC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LUNG

3045,01 -32,76 R3.35 192.31 126.$6 18 27 44 2043,0 -16.16 ?3.94

2929,3? -2?.93 8R.62 196.00 120.30 13 5g 27 1929.4 -23.68 65.82

2?63.00 -23.64 75.66 298,53 125.40 lg 33 8 2763.0 -12.33 S4.0D

2536.83 -20,St 59,9g 200.01 122.13 21 1 34 1336.8 -g,69 37.85

2288.52 -19.34 40.75 200.$1 211.04 22 20 15 1268.3 -g,04 18.47

2011.30 -20.51 21.36 200.02 112.18 23 35 40 1011.3 -9.08 359.22

1B09.92 -23.64 4.58 198.53 125.40 0 40 35 80g.8 -11.38 342,92

_BIT OETERNINATION ACCURACY

3T 124.g SR 54.3 53 121.9

CRT .9364 CR5 -.9T74 C3T -.998?

LSA 182.5 NSA 10.6 SSA !.3

EL1 136.0 EL2 8.2 ALF 23.29

MID-COURSE EXECUT2ON AccuRACY

3GT 5932.0 3GR 1910.9 5G3 1550.1

RRT .9662 RRF .g827 RTF .9B15

3G0 6232.2 R23 .1102 R23 .9843

SG1 6214.4 SG2 4?0,4 THA 17.3g
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE NAR Z? ISF| FLIGHT TIME EG4.00 ARRIVAL DAYE DEC 16 197|

NELIO¢EMTRI¢ CONIC DISTANCE 634,151 EARTH TO MAR6

RL 149.27 LAL -,DO LOL t15.16 VL 32,|13 6AL -5,86 AZL 69,16 HCA |10.44 8HA |80,4Y [CC ,166Z8 INC .83S8 Vl 29,8S1

RP Z16.84 LAP ".4Z LOP 36,11 VP ZZ.BO8 GAP 1.84 AZP 90,72 TAL 3_4,S3 TAP _74.86 REA 144,68 APO ZIS.ZS V2 Z5.424

RC 159.631GL 6.18 GP "15.60 ZAL _47,62 ZAP 65.60 ITS 171.59 ZAE 106.81ETE 184,66 ZAC 87.08 ETC 268,88 LVl 9.24

PLANETO¢[NTRIC CONIC

C3 16.971 VHL 4.356 DLA -4.34 RAL 333,49 RAO 6842,4 VEL 11.766 PTH 6.82 VNP 3.632 OPA -40.00 RAP 283.24 ECC 1.3122

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT :NJ Z LONG

SO.DO 17 31 42 3034°99 -32.38 92.76 192.84 127.00 18 22 17 2035.0 -15,67 73.48

60.00 18 15 S3 2917.43 -27.54 85,89 |96.56 |20.67 19 4 31 1917.4 -13.17 65.21

TO,D0 19 13 16 2746.71 "23.22 ?4.?T 199.13 115.78 19 59 5 1748,? -!0,86 33.22

80.00 20 26 15 2520.24 -20.08 58.94 200.65 |12.57 2! 8 15 1520.2 -9.14 38.91

90.00 21 49 43 2250.69 -16.91 39.64 201,15 111.43 22 27 14 1250.9 -8,49 17.46

100.00 23 9 6 1994.TI -20,08 20.31 200.65 tlZ.57 23 42 21 994,7 -9.14 358.28

110.00 O 16 38 1795.53 -23.22 3.69 199./5 t15.78 D 46 34 795.5 -10,86 342.14

OIFFERENTIAL CORRECTIONS NID-CouRGE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

TOE 1.6005 TRA 3.7194 TC3-3.4666 EAU .9929 6ST 6134,2 SGR 1810.t SG3 1525,4 8T 128.5 SR 52.4 3S 120.6

ROE .7260 RRA 1.0934 RC3 -.6115 FAU .14228 RRT .9634 RRF ,9794 RTF .9818 CRT .9828 CRS -.9740 CST -,9990

FOE 4.6351FRAll,B046 FC3-6.4930 8SP 10661 $GB 6395.7 R23 .1044 R13 ,9842 LSA 183,5 MSA !I,0 38A 1.3

BOG 1.7575 DRA 3.8?68 Be3 3.5201FSP 2804 8GI 6378.7 SG2 466,7 THA 15.96 ELI 138,5 ELI 9.0 ALF 21.94

LAUNCH DATE MAR 2T 197| FLIGHT TIME 266.00 ARRIVAL DATE DEC 19 1971

HELI(XENTR1C CO_IIC

RL 149.27 LAL -.00 LOL 185,68 VL 32,298 GAL

RP 216.39 LAP -,39 LOP 37.27 VP 22.172 GAP

RC 161.134 GL 5.42 GP "14,94 ZAL 149,03 ZAP

PLANETC_ENTRIC CONIC

C3 19.263 VHL 4,389 OLA

LNCH AZHTH LNCH TIRE L-I TIME INJ LAT

50.00 IT 36 T 3026,45 -32,00

60.00 19 20 56 2907.16 -27.18

70,00 19 19 5 2736,29 -22.85

80.00 20 32 44 2505.71 -19.70

90.00 21 56 30 2235.42 -18.52

100.00 23 15 38 1980.18 -19.70

110,00 0 22 27 1785.10 -22.88

OIFFERENT|AL CORRECTIONS

TDE 1.6499 TRA 3,8932 TC3-3.5200 8AU ,9183

ROE .7125 RRA 1.0323 RC3 ".5689 FAU ,13939

FDE 4,5776 FRAIl,Ego9 FC3-6,2643 8SP 10953

BDE 1.7969 BRA 4,0180 BE3 3.5657 FSP 2760

DISTANCE 638.300 EARTH TO HARS

-5.74 AZL 89.26 HCA 211.59 SMA 180.55 ECC ,19929 INC .T383 Vl 29.831

1.06 AZP 90.63 TAL 324.16 TAP 175.75 RCA 144,57 APO 216,53 V2 25.385

64.33 ETS 171.43 ZAE 105,38 ETE 184.07 ZAC 87.74 ETC 268,82 LVI 8.73

-4.95 RAL 334,03 RAD 6642.5 VEL 11.802 PTN 6.82 VHP 3.658 DPA -39.37 RAP 282.82 ECC 1.3170

]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

92,23 193,40 127.50 18 26 33 2026,5 -15.26 ?3.09

85.25 197,16 120.98 19 9 25 1907,2 -12.74 64.69

73.99 199.76 116,11 20 4 41 1736.3 -10.40 52.55

58.03 201.30 112.90 21 14 29 1505.7 -8,67 36,10

38.68 201.81 111.76 22 33 45 1235.4 -8,01 16.58

19,40 201.30 112.90 23 48 36 980.2 -8,67 357.46

2.91 199.76 116.11 O 52 10 783.1 -10.40 341.47

NIO-COUR$E [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6330.4 $GR 1715,8 SG3 1498.0 ST 132.1 SR 50.7 33 119.1

RRT ,9601 RRF .9756 RTF ,9822 CRT .9788 CR9 -.9703 CST -.9992

SG8 8558.9 R25 .0985 R13 .9842 LSA 184.6 MS^ 11.3 SSA 1.3

$61 6542.4 SG2 464.5 THA 14.66 EL1 141.1 EL2 9,? ALF 20.72

LAUNCH DATE NAR 2? /971 FLIGHT TII_ 268,00 ARRIVAL DATE DEC 20 1971

HELIOCENTRIC CONIC

RL 149,27 LAL -.DO

RP 216.73 LAP -,35

RC 163.649 GL 4.71

PLANETOCENTRZC CONIC

C3 19.579 VHL 4.425

LNCH AZHTH LNCM TINE

50,00 17 48 17

60.00 18 25 44

70.00 19 24 31

80.00 20 58 47

90,00 22 2 49

100,00 23 Zl 38

110.00 0 2? 13

DIFFERENTIAL CORRECTION8

TD£ 1,7009 TRA 4.0480 TC3-3,5868 8AU .9437

RO[ .?013 RRA ,8750 RC3 -.5283 FAU ,13615

FOE 4.522? FRA11,568_ FC3-G,D2D2 SSP 11255

9DE 1,8398 BRA 4.1837 BC3 3.6055 FSP ZT|6

DISTANCE 642.441 EARTH TO MARS

LOL 185.66 VL 32.304 GAL -5.82 AZL 89.35 HCA 212,75 SNA 160.64 EEC .20034 ]NC ,6473 Vl 29,951

LOP 38.43 VP 22.136 GAP ,87 AZP 90,54 TAL 323,78 TAP 176,53 RCA 144.45 APO Z16.83 V2 25.347

GP -14,32 ZAL 1A8,42 ZAP 62,90 ET$ 171,29 ZAE 103.97 ETE 183.53 ZAC 88.36 ETC 268.79 LVI 6.26

DLA -5,SO RAL 334.57 RAD 6642.6 VEL 11.815 PTH 6,84 VNP 3,686 DPA -38,7? RAP 282,48 ECC 1,3222

L-I TIME INJ LAT |NJ LONG IMJ RT A3C INJ AZNTH INJ TIRE PO CST TIN |NJ _ LAT INJ 2 LONG

3016.27 -31,71 91.81 193.99 127.54 19 30 36 2019.3 -I_ _1 ?2.77

2898.38 -26,87 84.71 197,78 121.24 19 14 2 1898,4 -1;:.37 64.25

2725,54 -22.52 73.33 200.4I 116.38 20 9 58 1725,5 -10.00 51.97

2495.05 "19,3_ 5T,24 201.96 113.16 21 20 20 1493,D -8.25 33.39

2221.88 -18,16 37.83 202.50 I12,04 22 39 SI 1221,9 -7.59 15.81

1967.52 -19,36 18,61 201.98 113.18 23 $4 28 967.5 -8,21 336.T5

1772,36 -22.52 2.24 200.41 116,39 0 57 25 772,4 -IO.O0 340.89

MID-COURSE EXECUTION ACCURACY ORBIT OETERRINATIOM ACCURACY

3GT G122.4 6GR I628,5 383 1489.2 ST t3S,S 3R 49,2 SI 117,8

RRT ,6560 RRF ,9715 RTF ._24 CRT ,974S CR6 -.9684 C6¥ -,999_

3GB iT22,? R23 .0930 R13 ,9841 LSA 135.9 _8A I1.? SSA 1.3

361 6706,6 $G2 464.5 THA 13,49 ELI 143.9 ELI I0,4 ALF 19.56

LAUNCH DATE MAR 2? 197! FLIGHT TIME 270.00 ARRIVAL DATE DEC 2Z 1971

N[L|OCENTR|¢ EC_IC

RL 149.27 LAL -.OD

RP 21?,_8 LAP -.31

RC 186.178 GL 4.05

PLAMETO¢ENTRIC CONIC

C3 19.91? YflL 4.463

LNCN AZMTM LNCH TIME

50.00 17 44 13

60.00 19 30 12

TO,QO tg 29 SG

80,00 20 44 26

90.00 22 9 43

100.00 23 27 18

110.00 O 32 58

DIFFERENTIAL CORRECTION8

TOE 1.7539 TRA 4.2128 TC3-3.6062 BAU .9691

ROE .6920 RRA .9208 RE3 -*4905 FAU .13278

FOE 4.4678 FRAll.4328 FC3-5,7707 BSP 11567

BOG 1.8855 8RA 4.3/23 BC3 3.6394 FSP 2669

DISTANCE $46.575 EARTH TO MARS

LOL 195,66 VL 32.310 GAL -5,90 AZL 89,44 HCA 216,90 INk 180.74 ECC .20143 |MC ,5622 Vl 29.881

LOP _g,58 VP 22.100 GAP ,66 AZP gD.4T TAL _25,39 TAP 177.30 RCA 144,33 APO 217,14 V2 25.306

GP "13,75 ZAL 148,80 ZAP 61,53 [T3 171,17 ZAE 102,58 2TE 183,03 ZAC 88,94 ETC 268.71 LVI 7.85

DLA -6,DO RAL 335,06 RAD 6642,6 VEL !1. 829 PTH 6.85 VMP 3. Y|6 OPA -38.20

L-I TIN[ INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIN

3013.31 "31.46 91.46 194.60 127.73 18 34 26 2013.3

2890.98 -26,6| 84.26 198.42 12t.46 19 18 23 1891.0

2716,33 -22.24 TZ,T6 201.08 116,61 20 14 $3 IT16,3

2492,08 "19,07 $6.58 202.67 t13.42 21 23 48 1482,1

2210.11 -17.99 37.10 203.20 112.28 22 45 33 1210.t

1936.53 -19,0T 17.93 202,67 113.42 23 59 34 956,5

1763.15 "22.24 1.60 201.08 116.61 1 2 22 763.1

MID-CCJJRSE EXECUTION ACCURACY

$GT 6708.8 SGR 1547.2 SG3 1438.6

RRT .9513 RRF .9663 RTF .9826

SGB 6884.9 R23 .08?8 R13 ,9840

SGI $869.1 862 466.0 THA 12,43

RAP 282,16 ECC 1,3276

INJ 2 LAT INJ 2 LONG

-14,62 72.58

-12,05 63,88

-g,66 61.47

-?,89 34.??

-?,22 IS.14

-7.89 356.14

-9,66 340.39

ORBIT D_TERNINATION ACCURACY

ST 139.1SR 47.9 SS 116.3

CRT .9699 CR3 -.9622 CST -.9g96

LSA 187.2 NSA 12.1SSA 1.3

EL! 146.? EL2 11.1ALF 18.$6
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 9? 1971 FLIGHT TIIR[ |?|,00 ARRIVAL OAT[ DEC 24 ItYI

DISTANCE 650.710 ' EARTH TO NA _$

L0(. 195.9R VL $2.$I9 GAL "5.99 AZL 89.52 HCA 11|.05 8HA liD,S4 ECC .2025! IHC .4tti VI 29.151

LOP 4Q.T3 VP 22.094 GAP ,49 AZP 9D.40 TAL 523.00 TAP 178,05 RCA 144.2! APO 817.47 V2 25.269

GP -t3.Eg ZAL 149,1? ZAP 60,19 ETS |71.06 ZAE |01,22 ETE 182.59 ZAC 89,48 ETC 26R.69 LVI T, EI

HELIOCENTRIC CCNIC

RL 149.2Y LAL -,DO

RP 217,43 LAP -.29

RC tS6,?tT GL 5,AS

PLANETO¢ENTRIC CONIC

C5 20.2?6 VHL 4.503 OLA "&,49 RAL 335.60 RAD GE43,D VEL 11.844 PTH $,86 VHP 3,749 DPA "37,97 RAP 281,92 ECC 1,399Y

LNCH AZNTH LNCH TIME L'I TIHE INJ LAT INJ LONG ZNJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

5D.OO 17 A? 56 30011.46 "31,26 91.1T 125.23 127,89 18 38 4 ZDD8.5 -14.58 72.28

6D,DD 18 34 25 2894.8t "26,39 83.88 199.08 121,64 19 22 30 1884.8 -11,79 63.5?

TO.DO 19 34 23 2708.52 -22,01 72,28 201,77 119,80 20 19 3! 1708.5 -9.38 _1,D5

80.09 20 46 43 2472.65 -19.81 55.98 203.37 113,62 21 30 59 1472.? -T,59 34,2A

SO.DO 22 14 14 2199.95 -17,31 36.47 203.91 112,49 22 SO 5A 1200.0 -6.90 14.56

100.00 23 32 35 1947.12 -18,81 17.35 203.37 113,52 24 5 2 947.1 -?.58 355.61

110,00 0 3? 45 I755.34 -22.D1 1,2D 201.?? 116.80 1 T O 755.3 -9.58 339,97

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION AccuRACY ONEIT DETERMINATION ACCURACY

TOE 1,$D82 TRA 4.3791 TCE-3.DAO9 BAU .9949 SOT G990.3 SGR 1471,6 893 1406.9 97 142.6 8R AG.G Sl 114,2

ROE .6842 RRA ,8694 RC3 -,4556 FAU ,12932 RRT .9458 RRF *gGo9 RTF .9827 CRT .9949 CflS -.95T8 CiT -,9996

FOE 4.4112 FRA11.2876 FC3-3.5214 B_P 11854 8GB ?045.7 R23 ,0827 R13 ,9839 LEA 188.5 HSA 12.5 $8A 1,3

BD[ 1,9333 BRA 4.4636 BC3 3.6692 FSP 2619 $91 TOEO.I 992 468.6 THA 11.47 ELI 149.6 EL2 11.? ALF 17°62

LAUNCH DATE MAR 27 1971 FLIGHT TIME 2T4,OD ARRIVAL DATE DE: 26 1971

HELIOCENTRIC CONIC DI$TAHC[ 654.836 EARTH TO MARS

RL 149.27 LAL -.OO L04. 195.68 VL 32.322 GAL -6.D8 AZL 89.59 HCA 219,19 GMA 180.94 ECC .20374 ZNC ,407D VI 29.851

RF 217.79 LAP -.24 LOP 41.87 VP 22.029 GAP ,31 AZP 90,33 TAL 322,6D TAP 178.80 RCA 144.07 APO 217,8D V2 25,229

RC 171.268 GL 2.88 _ -12.49 ZAL 149,54 ZAP _.9O [TS 170.98 ZAE 9g.88 [TE 182.19 ZAC 89.99 £TC 268.65 LV! $.97

PLANETOCENTRIC CONIC

C3 20.657 VHL 4,545 DLA -6.$7 RAL 336.09 RAD 6643,1 VEL 11.860 PTH 6.87 VHP 3,793 OPA -37.17 RAP 281,73 ECC 1.3400

LNCN AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH IHJ TIME PO C$T TIN INJ 2 LAT |NJ 2 LONG

50.00 1? 51 27 $004.94 -31.1D 90,95 195,87 128,02 18 41 32 2004.6 "14.19 72.11

60.00 15 38 ZA 2879,TT -26.21 83.59 199,75 121.78 19 26 24 1879.8 -11.57 63,32

?O.O0 19 38 52 2701.99 -21,80 71.88 202.46 lID,DE 20 23 54 1702.0 "9.13 50,70

80.DO 20 54 41 2A64.64 "19,59 55,49 204,09 113.79 21 35 45 1464.6 "?,32 33,79

90.00 22 19 24 2191.27 -|?,39 35.93 204.63 112.69 22 55 55 1191.3 "6,$3 14.07

lO0.O0 23 57 52 1939.11 -18,39 16.86 IDA.D9 113.79 24 9 52 939.1 "7.32 355.16

110.00 O A2 14 IT4$.eO -21.80 ,80 202.46 116,96 1 !1 23 748.8 -9.13 339.62

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1,8638 TRA 4.5434 TC3-3.6715 BAU 1.0207 SOT 7066.9 SGR 1401.8 393 1374.5 ST 1AG.O $R 45.5 $$ 113,4

ROE ,6_8t RRA .$208 RC3 ".4234 FAU .12582 RRT .9394 RRF .9541 RTF ,9927 CRT .9597 CR3 -.95_2 CST -,9996

FOE 4.5561 FRAIl.1559 FC5-5.2730 DSP 12146 SGD ?204.5 R25 .0783 R13 .9837 LGA 190.0 NSA 13.0 SEA 1.3

602 ;.9835 IRA 4.6170 8C3 3,$958 FSP 2562 $Gl 7199,1 $92 472.6 THA 10.60 ELI 152,4 EL2 12,3 ALF 16.77

LAUNCH DATE MAR 27 lgTl PLIGHT TIHE 276,00 ARRIVAL DATE DEC 28 1971

HELIOCENTRIC C_NIC DIBTANCE 653,956 EARTH TO H_R$

RL 249.27 LAL -.DO LO(. 185,68 VL 32,529 GAL "$.lT AZL $9.69 HCA 217.33 GHA IG|.05 [CC ,20498 INC .3392 Vt El,RE1

RP 21_,I5.LAP -.20 LOP 43.D1 VP 2|.993 GAP ,12 AZP 90,27 TAL 322.20 TAP 179,55 RCA 143.94 APO 218.15 V2 25,199

RC 173,829 GL 2.36 GP "12.21 ZAL 149.89 ZAP 57.65 ET3 170.91 ZAE 98.57 ETE 1e!.33 ZAC 90.47 ET¢ 268.65 LVI 8.5T

PLANETOCENTRIC CONIC

C3 21.058 VHL A,5$9 DLA -7.25 RAL 336,52 RAO G545.3 VEL 11.877 PTH G.89 VHP 3.920 DPA "36.T0 RA, 281.10 ECC 1,3AGe

LNCN AZNTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT A3C ]NJ AZMTH INJ TIME PO C3T TIM IHJ 2 LAT INJ 2 LONG

50.00 IT 54 47 3001,74 -50.97 90.78 196,52 123,1| 13 44 A9 _001,7 -14,05 T1,98

6O.OO 15 42 9 2075.78 -26,D7 03.34 200.43 121.89 19 30 S 1875.5 -II.AO 93.12

TO,DO 19 45 5 2296,62 -21,64 71,55 203.17 It?,O9 20 28 2 1696.8 -8,93 50.42

80,00 20 59 20 2457.92 -18,41 55,08 204,31 113.93 21 40 15 1457,9 -T,09 53.42

gO.DO 22 24 15 2183.94 -17,29 55,48 205.56 112.50 25 O 39 I193.9 -6.40 13.S$

IOO.O0 23 42 12 1932,39 -18.41 16,44 204,81 113.93 24 14 24 932.4 -7,09 354,79

110.00 0 48 27 1743.44 "21,64

DIFFERENTIAL CORRECTIONI

TOE 1,9200 TRA 4.7097 TC3"5.$961 8AU 1,0496

ROE .i731RRA .??4T RC3 -.3937 FAU ,12_30

FOE 4,2994 FRA10,9703 FC3-5o02?9 83P 12442

IOE 2.0353 ERA 4,??30 Be3 3.717G FIR 2502

LAUNCH DATE MAR 2? tETI

HELIOCENTRIC CONIC

.47 203.17 ll?.O9 1 15 31 743.4 -8,93 33i,53

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7258,g 5_ I337.0 3G5 1341,4 ST 145.4 |R 44.5 l| 112.0

RRT ,9321RRF ,9417 RTF ._EY CRY .954_ CR8 -,5484 CIT -,9997

SOB T361.3 R23 *O?3t R|3 ,5836 LIA 191,4 MSA 13,4 $|A 1.$

5GI 7345.8 5G2 477,2 THA t,5t ELl 155,3 EL2 12.8 ALW 1|,91

FLIGHT TIME 2?0,_0 ARRIVAL DATE DEC $0 1971

OI8TANCE 9Q3.072 EARTH TO NAR8

RL 146.27 LAL -,DO

RP 218.51 LAP -.IT

RC !78.400 GL !.87

PLANETOC[NTRIC CONIC

C3 21,479 VHL 4.535 DLA

LNCH AZNTH LNCH TIME L-! TIME INJ LAT

50.00 17 5Y 58 2999.70 -30,89

60.00 10 45 42 29?2.74 -25,96

YO.OO 19 4? 3 2E92.33 -21,51

80.00 21 5 42 2452.40 -18.25

90.00 22 28 45 2177,85 -17.D3

100.00 23 46 34 1926,87 -18,25

110.00 O 50 28 1739.15 -21,31

DIFFERENTIAL CCRRECYION$

TOE 1.9792 TRA 4.8768 TC3-5.7175 BAU 1.0727

ROE ,6696 RRA .7311RC3 -.3680 FAU ,11887

FDE 4.244? FRAtO.8171 FC3-4,7831BSP 12727

DOE 2.0894 ERA 4.9513 BC5 3.7355 FSP 2453

LO(. 105,68 VL 32,35E GAL -6.26 AZL 89,73 HCA 218.A7 SHA 101.16 ECC ,20621 INC ,2659 Vl 29.851

LOP 44,15 VP 21.957 GAP -,O? AZP 90,21 TAL 32t.79 TAP 180.26 RCA 143.80 APO 218.51 V2 25,149

GP -11.?$ ZAL 150,24 ZAP 56.45 ET3 17D.85 ZAE g?.2e ETE 181.50 ZAC gD.92 ETC 268,65 LVI 8.17

-T,59 RAL 337.06 RAD $645,5 VEL 11.894 PTH 6.g0 VHP 3.958 OPA -36.25 RAP 281.51 ECC 1.3535

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

g0.66 197,1g 128.10 18 4? 58 1999.T -13.95 YI.8g

$3.16 201.13 121.g8 lg 33 35 1872.7 -11.27 6P.g?

71.29 205,8g 117.20 20 31 56 16g2.5 -8.?7 50.Ig

54.74 2D5.55 114.D5 21 44 34 1452.4 -6,91 35.11

35.11 2D6.10 I12.92 23 5 5 1177.9 -6.20 13.51

16.10 205.$5 114.D5 24 18 41 g26.9 -G.91 354.48

.21 203.89 _17.20 1 19 25 ?39.2 -8.77 33g.10

HID-COURSE EXECUTION ACCURACY ORBIT _ET£RMINATION ACCURACY

$G¥ ?405,4 $GR 1277.4 $93 1308.0 ST 152.7 GR 43.6 $S 110.S

RRT .923g RRF .9385 RTF ,9826 CRT .9485 CRS -.g435 C$T -,ggg8

$GD T515,8 R23 ,0702 R13 .9533 LGA 193.0 NGA 15.8 $$A 1.3

$91 75D0,3 SG2 482.8 THA g.og EL1 IS8.2 EL2 13.3 ALF 15.26
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JPL TM 33-1OO . EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH OAT[ M4m |? tS?t PLIGNT TIMl[ ||0,00 ARRIVAL DATE JAN ttt?|

HELIOCENTRIC ¢_N1¢ OZ|TAMC[ II?,|i2 EARTH TO MARl

RL 14t,27 LAL -.DO LOL ti5.SS VL $2.343 GAL -G°SS AZL SS,?l MCA ZtS.SO SMA tit,t? [¢C ,tOTSt INC ,10$3 ¥1 t2.lSt

RP tt8.88 LAP -o13 LO4n 45.28 VP 21.9_1 GAP -,_| AZP 90,|6 TAL 321,37 TAP 180,97 RCA 143,65 APO 218.89 V2 _5,109

R¢ tYO.$Ot GL 1,41 $P -11.34 ZAL 150.58 ZAP 55.28 [TS I?O,St ZAE 9$.03 [TE 101,21ZAC 91,34 ETC 268.65 LVI 5.Y8

P_A_ETOC[NY_i¢ CONIC

C3 21,g20 VHL 4,688 OLA -?.89 RAL 337.S3 RAO 6Q43,? V[L 11,gl3 PTN 1o92 VNP 3,898 OPA -35,83 NAP _81.4Y ECC 1,$$01

LNCH AZNTH LMCM TIME L-! TIME INJ LAT

50.00 18 0 S9 2900,44 -30.84

I0,00 18 4$ 4 2870,58 -25,88

?0.00 t$ $0 48 2689.04 -2|.40

80,00 21 T 48 2447.90 -18.13

90.00 22 53 4 2172,92 -16.90

100.00 23 $0 40 1922.45 -18.13

110.00 0 54 11 1735.86 -21,40

DIFFERENTIAL C¢I_R[CTION8

TOE 2.0390 TRA 5.0441 TC3-3.7337 BAU 1.0987

ROE .6670 RRA .6896 RC3 -.3406 FAU .11505

FOE 4,1880 FRAtO.YStO FC3-4.5440 _$P 13012

BD[ 2,1454 ERA 5.0911 BC3 3,7492 FSP 239?

INJ LONe, INJ RT A$C 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

90,59 197,87 IZ$,2Z 18 $0 58 1998.4 -13.89 71,84

e3,03 _01,83 1Z2,04 19 36 54 1870.6 -ti.15 62.86

71.09 _04.61 11?.2? _0 35 3? 1689.0 -8.65 50.01

54.47 Z06,29 114,14 21 48 36 1448.0 -6.?? 3Z.87

34.01 ZOQ.85 113.02 23 9 1? 1172.9 -6.05 13.03

15.83 Z06+29 114.14 24 22 43 922.5 -6.?? 354.23

• 01 Z04.61 117.27 1 23 ? 735,9 -8.65 338.95

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 7558.9 8GR 1222.3 8G3 1274.4 ST 155.0 8R 42.8 $5 109.0

RRT .9145 RRF .9293 RTF ,9824 CRT .9427 CR8 -.93e4 CST -.9998

8GE ?567o0 R25 .OS6? R13 .9851 LSA 194.5 NSA 14.2 SSk 1.3

SOl 7651.4 8G2 488.8 THA 8.44 EL1 161.2 [L2 15.8 ALF 14.60
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR E6 |871

NELIO£ENTRIC CONIC

RL 149o$1LAL -,D0

RP 207,32 LAP *1,85

RC 53.29! GL "[3.81

PLAN[TOCENTRIC CONIC

C3 39.317 VHL 8.2?0

LNCN AZMTH LNCH TIN[

90,00 18 58 29

60.00 20 1t 14

70.00 21 44 SO

80.00 23 38 32

gO.OO I 28 24

100.00 2 25 20

110.00 2 48 12

LOL 188.87 VL

LOP 319,97 VP 2S,678 GAP 18,80 AZP 88.28 TAL 330,48 TAP lOS.?? RCA 144,58 APO 282.91 VE 28,420

GP 4.5? ZAL 138.45 ZAP I8S.85 ET8 181,09 ZAE 168,74 ETE 133,58 ZAC lOS.g3 ETC 2?5.34 LVI -1R,88

OLA -25.40 RAL 334,48 RAO $650.4 VEL |E,SI? PTM ?,47 VHP 9,188 DPA "15,85 RAP 30_.26 ECC 1,8471

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 _AT INJ 2 LONG

2179,82 *81.04 19.01 EOO,?T 133,TE 19 _4 45 17?9.8 -3,02 82.45

2586,19 -14.89 67,33 208,55 127,98 20 54 20 1588,2 !.24 49.11

2311.00 -8.25 49,71 211.23 123,28 22 23 21 1311.0 5.70 50.17

1955,12 "2,55 26,20 214.75 119.76 24 11 ? 955.1 9.74 5.80

161_.44 .1[ 2.55 218.21 118.28 I 55 18 6[3.4 11.85 641.47

[429.59 -2.95 347,57 214,73 119.78 2 49 9 429.8 9,74 32s.97

1357.82 -8.25 338.63 211.?3 123,26 3 10 50 357.8 5.70 319.08

MID-COURSE EXECUTION ACCURACY (_81T DETERMINATION ACCURACY

8GT 2067.9 $GR 497.8 883 230.8 3T 50.7 8R 23.5 $8 37.9

RRT .4060 RRF -,4317 RTF -,8585 CRT .8390 CR8 .7083 CST .S??O

SOB 2128.9 R23 -.0714 RI3 -.8513 LSA 65.8 NSA 14.9 8SA 1.1

681 2078.2 $82 452,G THA 5.86 ELI 54.8 EL2 [1.8 ALF 22.15

FLIGHT TIH( |4O,OO ARRIVAL OAT[ AU6 15 18T!

DISTANCE 387.336 EARTH TO MAR8

34.0[| GAL "T,O9 AZL 82.54 HCA 133,|? |HA Z|3,74 [¢C ,52180 INC 2,5410 Vi 29,R43

FLIGHT TIM( 142.00

DISTANCE 390.409 EARTH TO MARS

AZL g2,59 HCA 134.53 8HA 211.22 ECC .31501 |NC 2,5942 Vl 29.843

AZP 88,19 TAL 330.53 TAP |03,06 RCA [44.68 APO 277,76 V2 28.432

ET8 181.42 EAR 167,19 [TE 130,12 ZAC 106.11 ETC 275.44 LVI -19.19

VEL 12.852 PTH ?,42 VNP 8,899 DPA -15.84 RAP 308.58 ECC 1o8201

]NJ RT ARC INJAZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

200,58 134,1i lg 48 8 1758.2 -1.94 81.59

208.37 128,29 20 58 3g 1562.0 2.31 47.95

211.]5 123.48 22 29 9 1282.1 6.?9 28.64

214.78 118.83 24 19 25 918.1 10.93 3.49

21G.35 118.24 2 5 44 589.! [2.98 338.8?

214.78 119.83 2 57 27 392.5 10,93 324.86

DIFFERENTIAL CORRECTIONS

TOE -.9220 TRA-i.8633 TC3 -.0945 BAU .0883

ROE -.5096 RRA -.0243 RC5 .1389 FAU ,04310

FOE .7282 FRA 2.2678 FC3 -.9491 BlP 3578

ROE 1.0535 BRA [.8634 BC3 .1680 FSP 332

LAUNCH DATE HAR 28 1971

H[L|O¢ENTRIC C(_I[C

RL 149.31LAL -.00

RP Z07.22 LAP -1.85

RC 58.455 GL -14.57

PLAN[TOCENYR[C C(_lIC

C3 37.679 VHL 8,138

LNCH AZHTH LNCH TIME

50.00 19 2 8

80.00 20 [5 57

70.00 21 51 ?

80.00 23 47 27

90.00 1 39 35

200.00 2 34 14

LOL 188.87 VL 53.903 GAL -6,93

LOP 321.23 VP 25,545 GAP 18.33

GP 4.80 ZAL 138.38 ZAP 1114.94

DLA -25,89 RAL 334.80 RAD 6648.g

L'I TIME [NJ LAT INJ LONG

2?SO.2S -20,02 T?.9?

2581.97 -13.87 66.09

2282.19 -?,17 48.[8

1918.06 -1,30 24,17

|569.[0 1,54 .08

1392.54 -1.30 345,53

ARRIVAL DATE AUG [7 19?1

|t0.00 2 54 30 [328,96 -?.17

OIFFER£NT|4L CORRECTIONS

T0E -.9223 TRA-I,8456 TC3 ".0880 |AU .D8?l

ROE -.4950 RRA -,0420 RC3 ,1490 FAU ,04443

WOE .7595 FRA 2.3806 FCS-I,O209 88P 3647

80E 1,0488 ERA [.8458 BC3 ,1730 FSP 356

LAUNCH DATE MAR 28 1971

337.10 211.15 123.48 3 18 39 329._ 8.79 311.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT EIO2,O 8OR 498,8 883 845,4 8T 51,7 8R 23,1 88 68.8

RRT ,4400 RRF -,4881 RTF -,6647 CRT ,8471 CR8 ,?144 CIT .8?8|

8GB 2180,4 R23 ".0777 R13 -.8887 LIA 67.3 NSA 14.0 88A 1,1

8GI 2114,0 882 445,4 THA 9.24 ELI 55.5 EL2 11.5 ALF |[,?O

FLIGHT TIME 144.00 ARRIVAL UATE AUG 18 1971

HEL|OCENTRIC CCN|C

RL 149.5[ LAL ".DO

RP 207,13 LAP "1.85

RC 58.701 GL -14.95

PLAN2TOCENTRIC CO_IC

C3 56,110 VHL 6.013

LNCH AZMTH LNCM TIME

50.00 19 6 3

80.00 20 20 55

70.00 2[ 5? 51

80.00 0 [ 1|

90.00 I 58 25

100.00 2 44 4

110,00 3 I 13

DISTANCE 393.S73 EARTH TO MARl

LOL 186.67 VL 33.799 GAL "8.78 AZL 92.8S HCA 135.80 8HA 208.89 [CC .30688 INC 2.8,96 Vt 29.845

LOP 322.50 VP 85 418 GAP 17,87 AZP 88,10 TAL 330,57 TAP 108,37 RCA 144,79 APO E?3.OO V2 28,446

GP 5,04 ZAL 138.29 ZAP 164.01 [T$ 181,89 ZAE 167.58 ETE 128.54 ZAC 108.32 [TC 275.53 LVi -19,54

DLA -28.40 RAL 335.13 RAD 8849,3 VEL 12,492 PTH ?,3i VHP 8,243 DPA -15.32 RAP 308.68 ECC t.5951

L-! T|ME INJ LAT ]NJ LONG INJ RT A8¢ INJ AZNTN INJ TIME PO CST TIM INJ 2 LAT |HJ 2 LONG

2738.45 -10.98 78.94 200.43 134.49 19 51 40 [736,5 -.84 80,84

2537,52 -[2,83 64.84 806,27 128,60 EI 3 13 |537,3 6.39 46.77

2252,34 -8,05 48.60 211.[3 1E3,88 22 35 23 1252.3 7,91 27,08

i578.53 ,04 22.00 EI4.9O 119,88 0 32 31 878.5 18.16 t.|3

iSI9.OO 3.13 857.33 E18.81 118.18 E I? 45 519,9 14,38 335,95

J353,00 ,04 343.38 EI4,9O 1i8.06 3 8 3? 353.0 [R.le 528.80

1299,18 -8,05 335,8E 811.13 183.88 3 EE 52 E99,2 7.91 315.90

N|O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2134,7 8OR 501,4 683 |81oR IT $2o? IR 23.0 88 40.?

RRT ,4754 RRF°.|OiE RTF -,_V94 CRT ,0557 CRI ,Y250 (IT ,t/S4

RG8 2tIE,? RE3 -.0849 RI3 -.8711 LSA 86,5 N|A 14,? 8IA [,|

8G[ EI48,5 JOE 438,$ TNA 8,1S ELI 58.4 EL2 !I,I ALF It,E1

OIFFERENTIAL CORRECTION8

TD[ -,g884 TRA-[.8255 TC3 -,08|4 IAU ,0887

ROE -.4e13 RRA -.Oe03 R¢3 .169| FAU ,0458|

FOE .798[ FRA E.45R? FCS-I,OS?? RiP 3713

ROE 1.0404 ERA 1.88?5 It3 .t?t3 FSP 38_

LAUNCH DATE NAR 28 [571

HELtOCENTRIC CONIC

PLIGNT TINE I4G.OO ARRIVAL DATE AUG 81 1971

DISTANCE 398.819 EARTH ro MAR6

RL 145.3[ LAL ",00

RP 20Y.05 LAP °1,14

RC 5?.030 GL -[5.55

PLANETO¢[HTR|C CONIC

C3 34.75[ VNL 5.895

LNCN AZNTH LNCN TIME

50.00 [9 10 5

SO.OO 20 28 10

?O.OO 22 S 3

80.00 O 12 11

90.00 2 ? 48

tO0.O0 2 85 3

110.00 3 8 25

DIFFERENT |AL CORRECTIONS

TOE -.g06s TRA-1.Tg08 TC3 -.0582 BAU ,0839

ROE -.4682 RRA -.0790 RC3 .1717 FAU ,04731

FDE .$272 FRA 2.$552 FC3-1.1788 BSP 3527

BOE I.Q203 BRA 1.?g25 BC3 ,1807 FSP 410

LOL 1iS.G? VL 33.t01 GAL -8,84 AZL 92.71 ItCA 137.06 8MA 208.74 [CC ,29917 INC 2.708[ Vl E9.843

L04 b 323,?8 VP 25,89R GAP 17,41 AZP 88,02 TAL 330,82 TAP ID?,68 RCA 144,89 APO 268,59 V2 26.453

GP 8,50 ZAL 138.17 _AP 183.09 ET$ 181,80 ZA[ 187.85 ETE 122.92 ZAC 106,54 ETC 2"5,62 LV! -88.80

OLA -2B.93 RAL 335.46 RAD 8648,8 VEL 12.438 PTH 7.34 VHP 8,395 DPA -14.g8 RAP 309.15 ECC 1.5719

L-I T|NE INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO C�T TEN INJ 2 I.AT INJ 2 LONG

2?[4,38 -17,92 ?5.90 200.32 [34.84 19 55 23 1714.4 ,2? SS,72

2512.14 -11.55 83.58 206.2E 128.88 21 6 3 1812.1 4.50 45.57

2221.40 -4.87 44.9? Et1,!8 125.85 22 42 4 1221.4 g,oG 25.41

1835.74 1,48 19,85 215,13 119.82 0 42 4? 835.7 1_.5! 358,?5

1463.25 4,94 354,15 217.03 I17,88 E 32 5 463.2 15.95 332,54

1310.21 1,49 341.02 215.13 11g.82 3 IS 53 310.2 !3.51 320.12

1268.22 -4.87 333.8g 211,18 123,85 3 29 34 268.2 9.06 314.32

MID-COURSE EXECUTION AcCuRACY ORBIT OETERNINATION ACCURACY

8GT 2142,9 $GR 505.5 SG_ 2?6.0 8T 52.9 IR 22,8 $8 42.1

RRT .5131RRF -,5456 RTF -,8789 CRT .862? CR6 .?328 CST .9?SS

SGB 2201.7 R23 -.o882 R13 -,8814 LSA 89.8 N3A 14,S 8SA [.[

8G1 215g.2 SG2 430.6 THA ?.19 EL1 56,8 EL2 _0.8 ALF 21.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE #At R6 IITl

HILIOCENTRIC CONIC

RL 149,31LAL "*00

RP 80G.97 LAP -!.$4

RC $7,440 re|. -16,20

PLANETOCENTRIC CONIC

C3 33.484 YHL S.TS4

LNCH AZMTH LNCH TIME

SO,O0 19 14 25

60.00 20 31 43

70,00 22 12 46

80.00 0 24 38

90,00 2 27 6

100.00 3 ? 30

110.00 3 18 10

FLIGHT TII_ 140.00 ARRIVAL OAT[ AUG Zl 1971

DISTANCE 400.140

LOt. lOS.S? VL $3.S03 GAL "S.50 AZL SE.T? HCA i3S.$E SNA

LOi b 325.03 VP 25.185 GAP 1i,96 AZP 07,93 TAL 330,R7 TAP

GP 5,SS ZAL 138.04 ZAP lU,O? ET$ 162.06 ZA[ 168.01 ETE

EARTH TO NAil

E04,7S ECC .89187 INC 2,7692 Vl 29.043

IOG,O0 RCA |44,96 APO 264,51 V2 2G,492

1|9,32 SAC IOG,?S ETC 275,70 LVI -20.27

DLA -27.S0 RAL 335,80 RAD 6640.3 VEL 12.384 PTH 7,30 VHP 8,155 OPA -14.63 RAP 309.40 2CC t,5508

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

2692.14 -16,65 T4.87 200.28 135,19 19 69 10 1692.1 1.38 55.79

2486.55 -10.46 82.31 206,23 129.15 21 13 10 1486.5 5.62 44,33

2189,31 -3,$6 43,29 211,31 123,98 22 49 J? 1189,3 10,23 23.68

1789,89 3,07 17,07 215,48 119,71 0 54 27 708,9 14,94 $56,00

1393,98 7,13 350,24 217,70 |I?,44 2 50 20 394,0 17,S0 328,29

1263,$5 3,07 338,44 215,48 119.71 3 28 34 263,4 14,94 317,37

1236.13 -3.66 332.21 211.31 123.98 3 36 46 236.1 10.25 312.60

DIFFERENTIAL CORRECTION8

TOE -,9149 TRA-1.7782 TC3 -,0582 BAU ,0863

ROE -,4565 RRA -,0991 RC3 ,1839 FkU ,04893

FOE ,8629 FRA 2,8828 FC3-1,2663 BSP 3753

BOG 1,0225 8RA 1,7810 BC3 ,1929 FSP 439

NIO-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2183,9 3DR 311.9 SO3 293,8 ST 54.2 6R 22.7 65 43,6

RRT ,5503 RRF -,5853 RTF -,8803 CRT ,8735 CRS ,7428 CST ,9741

$GB 2243,1 R23 -,0991 R13 -,8831 LSA 71,7 HSA 14,5 SSA 1.1

3G1 2202,7 SG2 423,7 THA 7.64 ELI 57.9 EL2 10,3 ALF 20.76

LAUNCH DATE NAt 29 1971 FLIGHT TIE 150.00

H[L|OCENTRIC CONIC

RL 149.31 LAL -.00

RP 206.90 LAP "1.84

RC 57,930 GL '16.66

PLANETCK:ENTRZC CONIC

DISTANCE 403,528

LCL 186,67 VL 33,521 GAL -S,37 AZL 92,85 HCA 139,59 SNA

LOP 326,29 VP 25,076 GAP 16,52 AZP 87,84 TAL 330,73 TAP

GP 3.68 ZAL 137.88 ZAP 161.06 ETS 162.I8 ZAE 168.18 ETE

ARRIVAL DATE AUG 25 1971

EARTH TO MARS

202,90 ECC ,28496 INC 2,8334 Vl 29,843

110.32 RCA 145,08 APO 260,72 V2 26.469

115.84 SAC 107.05 ETC 275.78 LV! -20.85

C3 32,256 VHL 5,879

LNCH AZMTH LNCH TINE

50.00 19 18 56

60,00 20 37 37

70.00 22 21 11

80,00 0 39 12

90.00 2 57 33

100.00 3 22 4

110.00 3 24 33

DLA -28,08 RAL 336,13 RAD 6647,9 VEL 12,336 PTH 7,26 VHP 7,922 DPA -14,27 RAP 309,62 ECC 1,5308

L-| T|N[ |NJ LAT INJ LONG IHJ RT ARC INJ AZNTH INJ TIN( PO C$T TIN ]NJ 2 LAT INJ 2 LONG

2669,64 -15,76. 73.85 200,2R 135,49 20 3 26 1669,6 2,51 57,85

2460,34 -9,35 61,02 206,30 129,39 21 18 37 1460,3 G,TG 43,07

2155.75 -2.38 41.53 211.51 124.08 22 57 7 1155.8 11.46 21.86

1735,95 4,85 14.15 215,99 119,50 1 8 6 736,0 16,50 352,65

1289.72 10.35 344.27 218.93 116,47 3 19 3 289.? 20.37 321.73

1210.42 4.85 333.52 215.99 1t9.50 3 42 14 210.4 16.30 314.22

1202,57 -2,38 330,45 21t,51 124,08 3 44 36 202,6 11,48 310,78

DIFFERENTIAL CORRECTION$ HID-COURSE EXECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

TOE -,9194 TRA-I,7807 TCS -,0557 DAU .0883 SGT 22J7,5 6GR 520,7 SG3 314,6 ST 55,3 SR 22,6 66 46,1

ROE -,4437 RRA -,120| RC3 ,19?1FAU ,05063 RRT ,5684 RRF -,6275 RTF -.ee2s CRT ,8842 CRC ,7541CST ,IYI8

FDE ,9013 FRA 2,7729 FC3-1,356R BSP 3872 SGB 2277,8 R23 -,1100 R13 -,8860 LSA ?3,5 NSA 14,4 SSA 1,|

8DE 1,0217 BRA 1,7640 BC3 ,2046 FSP 470 SG1 2239,3 662 416,9 THA 8,15 ELI 50,9 EL2 9,9 ALF 20,44

LAUNCH DATE MAR 28 1971 FLIGHT TIME 152.00 ARRIVAL DATE AUG 27 1971

HELIOCENTRIC CONIC DISTANCE 406,980 EARTH TO MARS

RL 149.31 LAL -.00 LOL 1R_.87 VL 33.450 GAL -6.24 AZL 92.90 HCA 140.86 GNA 201.19 ECC .27642 INC 2.9011 Vt 29.043

RP 206.85 LAP -1.83 LOP 327.56 VP 24.972 GAP 16.09 ASP 87.75 TAL 330.80 TAP 111.65 RCA I45.16 APO 257.21 V2 26.476

RC 58.496 GL -17.54 GP 6.20 ZAL 137.70 SAP 160.02 ET6 162,26 ZAE 168.23 ETE 112,55 ZAC 107.34 ETC 275.85 LVI -21,05

PLANCTC_£NTRIC CONIC

C5 51.152 VHL 5.581DLA -28.69 RAL 336.51 tAD 6647.5 VEL 12,291PTH 7.23 VHP 7.697 DPA -13.69 RAP 309.81ECC 1.5127

LNCH AZNTN LNCH TIN( L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 L_G

50.00 19 23 41 2640.84 -14.65 72.02 200.35 135.79 20 ? 48 1646.8 3.66 5G.90

60.00 20 43 53 2433.51 -S.17 59.70 206,45 |29.$0 21 24 26 1433.5 ?.93 41,78

70.00 22 30 20 2120.43 -I.03 39.69 211.$1 124.24 23 5 40 !120.4 12,76 19,95

80.00 0 57 5 IS73,22 6,95 10,67 216,72 llg,l| I 24 57 673.2 18,25 349,04

84.92 2 46 0 1322,SI 13.62 348.32 220.22 115.50 3 S 2 322.S 22.97 325.10

IOO.O0 3 39 55 !I47.69 6,95 332.04 216,72 llg,II 3 59 3 147,7 18,28 310,41

110.00 3 33 42 1167.25 -1.03 328.61 211.$1 124.14 3 53 g 167.3 12.76 304.04

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.9212 TRA-1.7593 TC3 -.OSOO 6AU .0904 5GT 2243.1SGR 532.4 363 334.6 ST 56.3 SR 22,5 S5 46.G

ROE -.4356 RRA -.1422 RC3 .ILLS FAU .05242 RRT .6263 RRF ".$683 RTF -._.56 cRT .Bg4g CR6 .7661 C|T ,9717

FOE ,9419 FRA 2,0878 FC3-1,4569 BSP 3g50 3GB 2307,4 R23 -,1212 RI3 -,8895 LSA 75,1NSA 14.3 SSA 1.1

9DE !,0191 8RA 1,7451 6C3 ,2171FSP 503 SGt 2270,6 SG2 4|0,4 THA 8,73 ELI 59.9 EL2 g,4 ALF 20,22

LAUNCH DATE MAR 20 1971 FLIGHT TIHE 154.00 ARRIVAL DATE AUG 29 1971

HELIOCENTRIC CONIC

flL 149.31 LAL -.00

RP 206,80 LAP -1.82

RC 39,137 GL "18,28

PLANETOCENTRIC CONIC

C5 30,159 VHL 3,490

LNCH AZHTH LNCH TIHE

50.00 19 28 45

60.00 20 50 35

TO.D0 22 40 23

80,00 1 21 57

81.85 2 22 47

100.00 4 4 26

110.00 3 43 45

DISTANCE 410,490

LOL 186.6? VL 33.369 GAL -S,11 AZL 92.97 HCA 142,12 3NA

LOP 32S.83 VP 24.6?3 GAP 15.66 AIR 87.65 TAL 330,86 TAR

GP 6,55 ZAL 137.50 ZAP 158.95 ET6 162.29 ZAE 168.20 ETE

EARTH TO NA,lS

199.60 ECC .27222 INC 2.9727 Vl 29.043

112,99 RCA 145.27 APO 253.94 V2 26.482

109,53 SAC 107,66 ETC 275.92 LVI -21,46

DLA -29,34 RAL 336.80 RAD 6647,1 VEL 12.230 PTH 7.20 VHP 7.479 OPA -13.49 RAP 309.96

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

2623,73 -13.52 71,79 200.49 136.06 20 12 27 1623.7 4.82

2405,95 -6,9? 55,36 206,67 129,80 21 30 41 1405,9 9,12

2082,9? .40 3?.73 212.22 124.15 23 15 6 1083.0 14.10

1590.04 g,67 6.00 217,86 118,3g 1 48 7 590.0 20.51

13g4,05 14,15 353,84 220,21 115,g? 2 46 1 394.1 23.64

1064,51 g,67 327,37 217,86 118,3g 4 22 13 64.3 20.51

1129,79 ,40 $26,65 212.22 124.15 4 2 35 129,8 14.10

DIFFERENTIAL CORRECTION6

TOE -.g226 TRA-I.71SS TC3 ".0440 8AU ,0929

RDE ".4270 RRA -.1654 RC3 .2164 FAU ,05426

FOE ,9853 FRA 3,00?6 FC3-1,$593 BSP 4018

802 1.0166 6RA 1,7234 9C3 ,_306 FGP 539

NID'COQRSE EXECUTION ACCURACY

SGT 2268,8 SGR $47,3 363 355,7

RRT *6633 RRF ",7085 RTF -,8888

$GB 2333,8 R23 -,1331 R13 -,8930

$G1 2298.6 SG2 404,3 THA 9.38

ECC 1,4960

INJ 2 LONG

58.92

40,41

17.85

343,87

330.59

305,24

306,??

ONBIT DETERNINATION ACCURACY

ST 57.2 SR 72.5 4S 46.2

CRT .9060 CR3 .?792 C6T .9706

LSA ?6.8 N3A 14.2 66A I.t

EL1 60,8 EL2 g.o ALF 20.0?
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4; 1971)

LAUNCH DATE MA8 28 |8T1

NELIO¢ENYRI¢ CONIC

RL 149.31LAL -.DO

RP 2o8.79 LAP -1.82

RC 59.850 GL -19.01

PLAM[TO¢ENTRI¢ CONIC

C3 28,213 VHL S,405

LNCM AZMTM LMCM TIME

90°00 lg 34 3

80.00 20 57 46

70.00 22 51 34

79.52 2 B 20

7g.92 2 6 20

LOG 188.67 VL

LOP 330,10 VP 24.778 GAP 15.25

GP 6.93 ZAL 18?.27 ZAP IS?,SS

OLA "30.01 RAL 337._7 RAD E246,?

L-X TIME INJ LAT INJ LONG

2600,27 -12.37 ?0,75

237?,55 "S,T3 56,99

2042.79 1.94 35.64

1443.76 14,69 357.80

1443.76 14.69 357.80

FLIGHT TIN( 156.09 ARRIVAL DATE AUG 31 1871

DISTANCE 414,05| EARTH TO MARS

$3,285 GAL "S.Sg AZL 98,05 HCA |43,36 RNA 198,13 ECC ,_6635 INC 3,0484 vl 29.843

AZP 8?,SS TAL 330,93 TAP I14,32 RCA 145,55 APO 250.90 V2 28_48T

ET6 162.29 ZAE 168.09 [TE 101,84 ZAC 108.02 ETC 275.99 LVI -21,89

VEL 12,213 PTH 7,17 VMP 7,268 OPA "]3,07 RAP 3LD,D8 ECC 1,4808

IHJ RT ARC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

200,$9 136.32 20 17 23 1800.3 5.99 54.94

206.98 129.96 21 37 24 13?7.6 10.35 39,01

212.76 |24.1! 23 25 36 1042.8 15.52 15.60

220.26 116.46 2 30 24 443,8 24.53 $34.52

220,26 11S.48 2 30 24 443,8 24,55 334.92

?9.52 2 8 20 1443.76 14.69

110.00 3 $4 56 1089.81 1,94

DIFFERENTIAL CCRRECTIONG

TOE -.9230 TRA-1.6897 TC5 -.0386 8AU ,0959

ROE -.4192 RRA -.1899 RE5 .2428 FAU .05830

FOE 1.0320 FRA 3.]522 FC3-1.6884 08P 4073

BD[ 1.0137 8RA 1.7004 0C3 .2456 FSP 578

LAUNCH DATE MAR 88 1g7|

HELIOC[NTRIC CONIC

357.80 220.26 116.46 2 30 24

324.56 212.76 124.11 4 13 5

MID-COURSE EXECUTION ACCURACY

8GT 2288.5 6GR 586.1 863 378.1

RRT .0989 RRF -.7471 RTF -.8918

5GB 2357.5 R23 -.1460 R13 -.8965

SG1 2323.5 SG2 398.8 THA 10.11

FLIGHT TII_ 158.00

443.8 24.35 334.52

89.6 15.52 304.Sl

C_BIT DETERMINATION ACCURACY

8T 57.9 8R 22.S SS 49.9

CRT .9172 CR2 .7929 CST .9694

LGA 78.4 MSA 14.2 8SA 1.1

[11 61.6 ELI 8.4 _LF 20.00

ARRIVAL DATE 8EP 2 1971

DISTANCE 417.663 EARTH TO NARS

RL 149.31LAL -.00

RP 206.72 LAP -|.81

RC 60.633 GL -19.79

PLAN_TOCENTRIC CONXC

C3 28.369 VHL 5.326

LNCH AZHTH LNCM TIME

50.00 19 39 44

60.00 21 5 31

70.00 23 4 10

77.50 1 52 58

77.50 I 52 58

77.50 1 52 58

110.00 4 7 32

LOG 180.67 VL 33.214 GAL -5.88

LOP 331.37 VP 24.686 GAP 14.84

GP 7.54 ZAL 137,01 ZAP 156.71

DLA -30.71 RAL 337.6? RAD 6646.4

L'I TIME ZNJ LAT ZNJ LONG

257e.4t -11.19 69.70

2348.19 -4,44 55.5?

1999.04 3.61 33,35

1484.06 15.23 1.09

1484.06 15.23 t.09

1484.06 16.23 1,D9

1045.85 3.61 322.2?

AZL 93.13 HCA 144.66 6MA 196.75 ECC ,26080 INC $.1_89 Vl 29.845

AZP 87.45 TAL 331.01 TAP I15.67 RCA 145.44 APO 248.07 V2 26.491

ET8 182.26 ZAE 167.92 ETE 104.53 ZAC 108.40 ETC 270.05 LVI -22.34

VEL 12.178 PTH 7.14 VHP 7.065 DPA "12.62 RAP 310.17 ECC 1,4669

INJ RT ARC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

200,97 136.55 20 22 40 1576.4 7.18 53.92

207.39 130.10 21 44 39 1348,2 11.6, 37.56

213.45 123.99 23 37 29 999.0 17.02 13,10

220.37 116,99 2 l? 42 484.! 25.04 387.78

220.37 116.99 2 l? 42 484.1 25.04 33?.78

220.37 116.99 2 17 42 484.1 2_,0_ 337.78

213.45 123.99 4 24 58 45.9 1?.02 302.02

DIFFERENTIAL CQIRECTION8

TDE -.9236 TRA-1.8924 TC3 -.0294 §AU .0994

ROE -.4127 RRA -.2181 Re3 .2603 FAU .05840

FOE t.0798 FRA 3.2821 FC3-1.7822 68P 4123

DOE 1.0118 6RA 1.6784 BE3 .262! FSP 616

MID-COURGE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACV

8GT 2305.3 6GR 589.2 803 401.? 8T 58.? 8R 22.6 _8 51.9

RRT ,7324 RRF -.7835 RTF 0.8943 CflT ,9285 CR$ .8075 CST .9881

$GB 2379.4 R23 -.1597 R13 -.8999 LSA 80.0 MSA 14.1 38A 1.1

6G1 2348.5 802 394.2 THA 10,91 ELI 62.4 ELE ?,9 ALF 19.99

LAUNCH DATE MAR 28 1971 FLIGHT TINE 160.00 ARRIVAL DATE 8EP 4 1971

HELIOCENTRIC CONIC DI8TANC[ 421.320 EARTH TO MARS

RL 149.31 LAL -.00 LOL 188,87 VL 33,148 GAL -5.77 AZL 93.2| MCA 145.93 8NA 195.48 ECC .25556 INC

RP 208.?0 LAP -1.80 LOP 332.64 VP 24.601 GAP 14.44 AZP 87.34 TAL 331,06 TAP |1?,Or RCA 145.52 APO

RC 6t.483 GL -20,6! GP ?.79 ZAL 136.74 ZAP I55.53 ET3 162.]9 ZAE 187.68 ETE 102,6] ZAC 108.83 ETC

PLAN[TOCENTR|C CONIC

C3 27.808 VHL 5.954 DLA -31.44 HAL 338.10 RAO 6646,1VEL 12.14? PTH ?.It VHR 6.866 DPA -12.15 RAP

LNCN AZNTM LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TIME

50.00 19 45 48 2552.10 -9,96 68.65 201.33 136.78 20 2R 20

60.00 21 13 64 2517.67 -3.10 54.11 207.90 130.20 21 52 31

70.00 28 18 48 5950.51 5.46 30.79 214.33 123.7T 23 51 13

75.65 | 4| 30 1518.75 15.78 4.00 220.55 11?.55 2 8 49

?5.65 ! 41 30 1518.?5 15.78 4.00 220.35 117.55 2 6 49

75.85 t 41 30 1518,75 15,78 4.00 220.55 817.56 2 8 49

110.00 4 28 5 8285.17 5,46 297.1I 214.33 123.77 $ 6 50

DIFFERENTIAL CORRECTIONS RIO-COURSE EXECUTION ACCURACY

TDE -.9255 TRA-I.033I TC5 -.0_22 8AU .|055 3GT 9317.9 l_ |IT.I iG3 4i6.3

ROE -.4074 RRA -.9440 RE5 ,|?IS FAU .O601S RRT ,7681RRF ",lift RTF -,_dii

WOE 1.1313 FRA $.5i68 FC3-1,9020 |lP 4162 $G6 2308.7 R|3 ".1745 R|$ -.908|

80E !.0097 IRA l.S$I| RE3 .|604 FBP RS8 |01 2368,| 802 350.6 THA 11.$!

3.2145 Vt 28.843

245.43 V2 28.484

278.10 LVl -|8.81

310.28 ECC 1.4543

PO CST TIM INJ 2 LAT INJ 2 LONG

1552.1 8.40 58.89

1317.7 12.90 38,08

950.3 18.08 10.28

518.8 25.78 340.87

518.8 85.76 340.87

518.8 2_.7_ 540.6?

5285.8 18._6 E77.80

ORBIT OETERM|NATION ACCURACY

8T 59.3 IR 29.? 18 15.1

CRT ,9597 CRI 01981 Cli .lill

L|A 8I.T MSA 14.1 95A 1.0

[L1 63.1 EL2 ?,3 AL_ 20.06

LAUNCH OATE MAR 28 1971 PLIGHT TIME |6E,O0 ARRIVAL DATE |EP I t9?l

NELIOCENTRI¢ CONIC

RL 148.31 LAL ",00 LOt. 186,67 VL

RP 208.88 LAP -1.79 LOP 333.91 VP

RC 82.398 GL "21.4?

PLANETOCENTRIC CONIC

C3 29.919 VHL 5.188

LNCN AZNTH LNCH TINE L-i TIME INJ LAT

50.00 19 52 18 2527.23 -8.76

60.00 21 23 3 2205,?? -1,?0

?0,00 23 38 4 1894,01 ?.58

73.8g I 31 28 154g.79 18.54

73,89 1 31 82 154g.79 16.34

73.89 I 31 22 1549,79 16.34

110.00 4 39 27 6228.8? 7.58

01FFERENT]AL CORRECTION8

TDE -.g205 TRA-1,5978 TC3 -.0096 OAU .1082

RDE -.4032 RRA -,2736 RC3 .3004 FAU ,06304

FOE 1.1653 FRA 3.5345 FC3-2.0275 DIP 4145

802 1.0050 IRA 1.6210 8C3 .3005 FRP 700

OX|TANC[ 4||,018 EARTH TO NAR8

33°083 GAL -5.66 AZL $3.3t HCA t4?.IR 8MA lt4.20 [EC .25059 INC 3.3080 V|

24,5t6 SAP 14.06 AZP 87o22 TAL 33|.18 TAP 116.35 RCA 145,60 APO 242.97 VE

21,i4]

28.4R8

GP 8.2? ZAL 136.43 ZAP 154,32 [T3 162.00 ZAE 18?,38 ETE 101.11 ZAC 109.29 [TC 876.15 LVl -23.51

DLA -32.21 RAL 338,54 RAD 6645.8 V[L |2,119 PTM ?,OR VNP 8.6?8 DPA -11.G5 RAP 310.23 [CC 1.4430

INJ LONG INJ RT A$C INJ AZMTH INJ TXME PO CST TIN INJ 2 LAT INJ 2 LONG

G?.S8 201,79 136,96 20 34 26 1527.2 g.85 51,82

52,58 208.$3 130.27 22 1 8 1285.8 14,25 34,40

27.81 215,47 123.40 24 ? 38 894.0 20.4g 8,94

6.66 220.80 118.15 I 57 12 54g.8 26.$1 343.31

6.68 220.80 !18.15 ! 57 12 549.8 26.51 343.31

6,66 220.80 118.15 I 5? 12 548.8 26,51 343.31

294.64 215.47 123.40 8 23 18 $226.9 20.49 273.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2320,0 $GR 650.4 SG3 452.4 ST 59.? SR z2.g SS 55.0

RRT .7915 RRF -.84?4 RTF -,8996 CRT .9504 CR$ .b381 C$T .9659

8GB 2409,4 R23 -.1879 R13 *.9075 LSA 83.1 NSA 14.1 $SA 1.0

SG1 2378.0 SG2 387.8 THA 12.86 EL1 63.6 EL2 6.? ALF 20.27
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 2i 19Tt

HELIOCENTRIC cONIC

RL 149.31 LAL ".00

RP 906.67 LAP "1,79

RC 63,3?6 GL -22.36

PLANETOCENTRIC CONIC

C3 _6.311 VHb 5.1_9

LNCH AZNTH LNCN TIME

50.OO 19 50 18

60.00 21 33 5

?0,0O 0 2 1!

72.20 I 22 IT

?2.20 1 22 IT

72.20 I 22 IT

llO.O0 S 1 37

FLIGHT T|ME 194,00 ARRIVAL OA¥E IEP 6 16?1

DISTANCE A28,785 EARTH TO MAR6

LOL 198.6? VL 33.026 6AL "5,56 A2L 93.40 HCA 148,48 3HA 193,13 ECC ,E4S�I INC 3.4040 Vl 2S.148

LOP 335,18 VP 24,439 GAP 13,67 AZP 9?.lO TAL 531,84 TAP ll�,?O RCA 145.97 APO 240.66 v2 26,46G

GP 8.80 ZAL 136.09 ZAP 153.06 ET8 18f.99 ZAE 167,02 ETE lO0,O2 ZAC 109.00 ETC 2?6.20 LVl -28,86

DLA -33.0E RAL 839.02 RAD 9645,5 VEL 12,094 PTH 7.07 VHP 6.496 DPA -lI.l! RAP 3|0.20 [CC 1,4330

L-I TINE INJ L&T INJ LONG IMJ RT A$C INJ AZNTH |NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2301.82 -7,49 89,5D 202.36 137.12 20 41 0 1501.8 10.89 5072

2252.21 -.22 80.94 209.30 130,30 22 10 37 1252.2 15.65 32.68

1924.35 SO.IT 24.08 2IT.D1 122.T8 O 32 35 824.5 22.66 2.69

1578,20 16,90 9,15 221,13 118,80 I 48 33 578,2 27.27 345,78

1578,20 16,90 9,15 221,13 118,90 I 48 35 578,2 27,27 845,78

1578,20 16,90 9,15 221,13 !18,80 I 48 35 578,2 27,27 345,78

6159.2! 10.17 890.91 217.01 122.78 6 44 tY 5159.2 22.66 269.3|

OIFFERENTIAL CORRECTIONS

TOE -,9269 TRA-I,S?O0 TC3 -.0118 BAU .1133

RDE -.4014 RRA -.3061 RC8 .3219 FAU ,06542

FOE 1.2471 FRA 3,6808 FC3-2,1325 B3P 4244

508 1,0101 ERA 1,5996 BE3 o3221 FSP ?49

LAUNCH DATE MAR 28 1971

HELIOCENTNIC CQNIC

RL 149,31 LAL -.00 LCX. 186.67 VL 32,9?0 GAL

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2333,8 $GR 690,2 SG3 480,0 8T 60,5 39 23,2 88 56,9

RRT ,8152 RRF -,8746 RTF -,9002 CRT ,9613 CRS .8545 CST ,9638

868 2433,7 R23 -,2069 913 -,9092 LSA 85,1 N$A 14.2 3SA l.O

8G1 2402,6 802 388,3 TNA 13,93 ELI 64,6 EL2 6.0 ALF 20.46

FLIGHT TINE 166.00 ARRIVAL DATE SEP 10 IgTI

DISTANCE 432.527

-5.46 AZL 93.51 HCA 149.73 SNA 192.14 [CC .24149

RP 206.66 LAP -1.77

RC 64,414 GL -23,31

PLANETOCENTRIC CONIC

C_ 28.7T7 VHL 5.07T

LNCH AZNTH LNCH TIME

SO.O0 20 6 53

60.O0 2t 44 13

?0.O0 0 37 2

70,55 I 13 59

7D.SS 1 13 59

70,55 1 13 59

110.00 5 36 29

LOP 336,45 VP 24.363 GAP 13,30 AZP 86,97 TAL 331,31 TAP 121,04 RCA 145,74

GP 9.37 ZAL t35,72 ZAP 151,76 ET3 181.79 ZAE 166,60 ETE 99,32 ZAC 110,37

OLA -33,86 RAL 339,53 RAO 6645,3 VEL 12,0T2 PTH 7,05 VHP 6,320 OPA -10,53

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH IMJ TIME PO C$T TIN

2475,65 -6,18 65,39 203,04 137,27 20 48 9 1475,6

2216.54 1.35 49.26 2i0,24 130.28 82 21 g 1216.5

1717,68 14,03 18.24 219.46 121.46 l 5 40 ?lT.?

1604,84 17,46 11,35 221,56 119,49 1 40 44 304,8

1604.84 17.46 11.55 221.56 119.4g I 40 44 604.6

1304.84 17.48 11.35 221.56 119.49 I 40 44 604,8

6052,53 14,03 285,08 219,46 121,46 7 17 21 5052.5

EARTH TO MARS

INC 3.5093 Vl 29.845

APO 238,35 V2 26,496

ETC 276,24 LV1 -24.41

RAP 310.12 ECC t,4242

INJ 2 LAT INJ 2 LONG

12.18 49,$8

17,13 30.61

25,71 355,91

28,06 346,16

28,06 346,16

28,06 348,16

25,71 262.73

DIFFERENTIAL CORRECTIONS

TDE -,9282 TRA-1,5348 TC3 -,0069 8AU ,1192

RDE -,4008 RRA -,3408 RE3 ,3457 FAU ,06900

FOE 1.3106 FRA 3.8286 FC3-2,2839 BSP 42?1

8DE 1.0111 BRA 1.3722 9C3 .3458 FSP 797

LAUNCH DATE MAR 28 |9T1

HELIOCENTRIC CONIC

RL 149,31LAL -,DO

RP 206.69 LAP -I.76

RC 65,S12 GL -24,30

PLANETOCENTRIC CONIC

C3 25.318 VHL 5.032

LNCH AZMTH LNCH TIME

SD.OO 20 IS 8

60.00 21 5S 42

68.91 I 6 25

68,91 | 6 25

60.91 ! 6 25

66,91 1 6 25

68.9| I 6 25

NI0-¢0URSE EXECUTION AccuRACY C_6|T DETERNIMATION ACCURACY

SOT 2334,2 SGR 736,4 SG3 508,5 ST 61,D SR 23,? 33 58,?

RRT ,8382 RRF -,8982 RTF -,9016 CRT ,9710 CRS ,8707 CST ,9622

9¢,5 2447,6 R23 -,2232 913 -,9123 L$A 86,8 NSA 14.3 3SA .9

801 2416,3 362 390,1 THA 15,18 ELI 65,2 EL2 5,3 ALF 20,78

FLIGHT TIN[ 168.00 ARRIVAL DATE $EP 12 1971

DISTANCE 436.333 EARTH TO MARS

LOL 196.67 VL 32.917 GAL -5.37 AZL 93.62 HCA 151.00 3NA I9I.I9 ECC .23731 INC 3.6229 Vi 29.943

LOP 337,72 VP 24,291 GAP 12,93 AZP 86,83 TAL 331,39 TAP 122,39 RCA 145,81 APO 236,55 V2 26,495

GP 10,00 ZAL 135,32 TAP 150,41 £T3 161,60 ZAE 166,11 ETE 98,99 ZAC 110.99 ETC 276,27 LVl -25,02

DLA -34.75 RAL 340,08 RAO 9645.1 VEL 12.053 PTH 7.04 VNP 6.|58 OPA -9.92 RAP 309.99 [CO 1.4167

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTN |NJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

2446,62 -4,83 64.25 203,85 137,39 20 55 57 1448,6 13.51 48,39

2178,14 3,04 47,44 211,38 130,21 22 33 0 !178,2 18,69 28,T7

|630.04 18.03 13.86 222.08 120.22 I 33 35 630.0 28.87 350.47

1630.04 18.03 13.86 222°06 120,22 1 33 35 630.0 28.87 350.47

1630.04 18,03 13.86 222,03 120,22 ! 33 35 630.0 26.87 350.4?

1630,04 |9,03 13.89 222.06 120,22 | 33 33 830.0 2_,67 350,47

1630,04 15.03 13.86 222.08 120.22 I 33 35 630.0 26.87 830,47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.9296 TRA-1.4g64 TC3 -.00t5 9AU .1256 SGT 2528.4 SGR 790.2 363 539,2

RDC -,4026 RRA -,3783 RE3 ,3718 PAU ,O?OTR RRT ,6541 flRF -,6183 RTF ",_a26

FOE 1.37g2 FRA 3.0797 FC3-2.4164 BSP 4284 8GB 2456.6 923 -,2389 RI3 -,9|56

• 0E 1,0129 _RA 1,3434 6C3 .3716 F3P 64T SG1 2A2T.O $G2 304,3 THA 18.62

LAUNCH DATE MAR 28 1671 FLIGHT TIN[ I?0,O0

HELIOCENTRIC CONIC DISTANCE 440.189

RL 14g,31LAL ",00 LOL 199,97 VL 38,867 GAL "5,29 AZL g3,?S HCA 152,27 3MA 180,29 ECC ,23338

NP 206.TI LAP -1.74 LOP 333.99 VP 24,221 GAP 12.57 kip 88,68 TAL 331.49 TAP 123,?3 RCA 145.88

RC 66,66? GL -25,35 GP 10,69 ZAL 134,88 TAP |48,00 [T3 161,37 ZA[ 195,55 [TE 99,01ZAC 111,67

PLANETOCENTRIC CONIC

C3 24.139 VHL 4.9g4 OLA -35.69 RAL 340,67 RAD 6645.0 VEL 12.038 PTH 7.03 VHP 5.991 DPA -g,25

LNCH AZMTN LNCH TIME L-! TIME 1NJ LAT IMJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN

60.00 20 24 tO 2420.57 -3,42 83.07 204.82 137.48 21 4 30 1420.6

60.00 22 10 56 2139.13 4.88 45.42 212.75 130.05 22 46 32 1136.1

6T,27 0 59 2? 1684.37 18.80 |6.14 222.71 12t,02 I 27 ! 654.4

67.27 0 59 27 1654.37 18.80 16.14 222.71 121.02 I 27 I 654.4

67.27 0 59 2? 1654.37 18.60 16.14 222,71 121,02 I 27 1 654.4

67.27 0 59 27 1634.3? 18.60 18.14 222.7! 121.02 I 27 l 654.4

67,2T 0 59 27 1654,37 18,60 16,14 222,71 121,02 1 27 1 654,4

OIPFERENTIAL CORRECTION3 NID-COURSE EXECUTION ACCURACY

TOE ",g347 TRA-1.4381TC3 -,0023 BAU ,1330 $GT 2322,2 SGR 952,5 $63 560,1

RDE -,4063 RRA -,4191RC3 ,3g90 FAU ,073_8 RRT ,9881RRF -,9353 RTF -,9030

FOE 1,4550 FRA 4,1342 FC3-2,351| BSP 4326 SGB 2473,7 923 -,2555 RI3 -,9182

BO£ 1,01g2 BRA 1,5171 8C3 ,3g90 FSP go0 SGI 2440,? SG2 402.8 THA 18,19

ORBIT DETERNIHATION ACCURACY

ST 61.4 39 74.E 33 66.?

CRT ,676? CR3 ,8867 ¢$T .9608

LSA 68.5 NSA 14.4 6SA ,6

[Lt 65.8 ELI 4.5 ALF 21.24

ARRIVAL DATE SEP 14 16?l

EARTH TO NARS

INC 8.7490 Vl 29.843

APO 234.69 V2 29.403

ETC 2?6,30 LVI *25.67

RAP 309.S| ECC 1,4104

INJ 2 LAT INJ 2 LONG

14,96 47.13

20,37 26.46

29.?0 352.?5

20,70 332.TS

2g,70 352,?3

2g,70 362,75

2g. To 352,73

ORBIT DETERMINATION ACCURACY

ST 31.9 39 24.9 35 62.?

CRT .0872 CR$ ,9025 C3T *0587

LSA 00.4 M3A 14,5 S3A .9

ELI 66.6 EL2 3.? ALF 21.??
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCN OATE MAR 29 1971

HELICXENTR|C CONIC

RL 149.$1 LAL -.DO

RP E06,73 LAP -I,?S

RC 67.$77 GL -26.4G

PLAMETOCENTRIC CON|¢

C3 24.634 VML 4.963

LNCH AZHTH LNCN TIME

50.OD 20 34 ?

GO,DO 22 27 32

65.62 O 53 3

65.62 O 53 3

65.62 O 53 3

65.62 D 53 3

65.62 0 53 3

FLIGHT TII( t7|.O0 ARRIVAL OATE SEP 16 1971

DISTANCE 444.034

LO(. 156.67 VL 32,820 6AL -5.20 AZL 93.08 HCA 153.53

LOP 340.25 VP 24.134 GAP 12.22 AZP 86.53 TAL 331.53

GP 11.45 ZAL 134.40 ZAP 147.54 ET$ 161.11ZA( 164.91

OLA -36.67 RAL 341.31 RAD 9_44.9 VEk 12.095 PTH 7.0|

L'| TIN( INJLAT INJ LONG INJ RT ASC INJ AZMTH

2391.27 -1.95 61.84 905.96 137.55

2088.9? 6.94 43.15 214.44 129.60

167?.95 tg.16 18.39 223.46 121.88

1677.g5 19.16 18.39 223.46 121.88

1677.95 19.16 18.39 223.46 121.85

1677.95 19.16 18.39 223.46 121.89

1677.95 lg. I6 18.39 225.46 121.88

EARTH TO MARS

8HA 189.45 [CC .22967 INC 3.9798 Vl 29.R43

TAP 125.07 RCA 145.94 APO 232.96 V2 98.489

[T( 99.34 ZAC 112.43 [TC 276.33 LV! -26.37

VHP 5.858 DPA -9.55 RAP 509.5S ECC 1.4054

INJ TIME PO ¢8T TIN INJ 2 LAT |NJ 2 LONG

21 13 58 1391.3 16.31 43.80

23 2 21 1089.0 22.21 23.8?

1 21 I 6TB.O 30.55 355.02

! 2! 1 678.0 30.55 355.02

1 21 1 678.0 30.55 355.02

I 21 1 678,0 30.55 355.02

1 21 1 678.0 30.55 355.02

OIFFER[NTIkL CCRRECTION6

TOE -.9393 TRA-1,4160 TC3 -.0027 BAU

ROE -.4130 RRA -.463T

FDE !.5371FRA 4.2901

BOG 1.0261 6RA 1.4900

LAUNCH DATE MAR 28 lgT1

HELIOCENTRIC CCNIC

RL 149.31 LAb -.DO

RP 206.77 LAP -1.71

RC 69.140 GL -27.64

PLANETOCENTRIC CONIC

C3 24.413 VHL 4.941

LNCH AZMTH LNCH TIME

50.00 20 45 11

60.00 22 4? 35

63.95 0 47 13

63.95 0 47 13

63.95 D 47 13

63.95 0 47 15

63.95 0 47 13

MID-COQR3[ EXECUTION ACCURACY

• 1412 SGT 2308.5 3GR 924.0 SG3 600.9

RE3 .4267 FAU °97634 RRT .8794 RRF -.9493 RTF -.9032

FC3-2.6831 DSP 4350 3GB 2486.5 R23 -.26g6 RI3 -,9215

BE3 .4268 FGP 955 SG1 2451.8 662 414.1 THA 19.99

PLIGHT TIM( 174.00

DISTANCE 447.925

LOL 186.67 VL 32.776 GAL "5.13 AZL 94.03 HCA 154.80

LOP 341.52 VP 24.089 GAP !1.87 AZP 86.36 TAL 531.60

GP 12.29 ZAL 133.88 ZAP 146.02 ETS 160.83 ZAE 164.18

DLA -37.70 RAL 342.01 RAD 6644.7 VEL 12.016 PTH ?.OI

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZNTH

2360.41 -.40 60.55 207.32 137.37

2033.89 9.33 40.46 216.53 t29.39

1701.08 19.73 20,6_ 224.35 122,81

1701.06 19.73 20.6_ 224.35 122.81

1701.08 19.75 20.65 224.35 122.81

1701.08 19.73 20.65 224.35 122,81

1701,08 19.73 20.65 224.35 122.81

DIFFERENTIAL CC_RECTION$

TOE -.9454 TRA-I.3TIR TC3 -.0049 BAU ,1503

RDE -.4231RRA -.5126 RC3 .4608 FAU .07925

FOE 1.6281FRA 4.4477 FC3-2.6104 BSP 4581

BOG 1.0358 ERA 1.4644 6C3 .4606 FSP 1013

LAUNCH DATE MAR 28 1971

HELIOCENTRIC CCNIC

RL t49.31 LAL -.OO

RP 206.81 LAP -I.70

RC 70.455 GL -28.56

PLANETOCENTRIC CONIC

C3 24.280 VNL 4.928

LNCHAZHTN LNCH TIME

50.00 20 57 3?

60.00 25 15 36

62.24 O 41 55

42.24 0 41 53

62.24 O 41 53

98.24 O 41 53

68.24 O 41 53

HID-COURSE EXECUTION ACCURACY

SOT 2290.1 6GR 1006,1SG3 633.6

RRT .8881RRF ".9607 RTF -.9029

3GB 2501.3 R23 -.2611 RI3 -.9250

3G1 2464.1 $62 429.8 THA 22.02

PLIGHT TIME 176.00

LOL 166.67 VL 32.735 GAL -S.O5

LOP 342.79 VP 24.026 GAP 11.54

GP 13.21ZAL 153.30 2AP 144.44

DISTANCE 451.841

AZL 94.19 HCA 156.07

AZR 86.17 TAL 331.67

ET$ 180.51 ZAE 183.34

OLA -30.80 RAL 342.78 RAD 6644.7

L-I VIM[ INJ LAT INJ LONG

2327.58 1.25 59.18

1964.34 12,5I 37.00

1724.05 20.2R 22.94

1724.05 20.28 22.94

1724.05 20.28 22.94

1724.05 20.28 22.94

1724,05 20.28 22.94

VEL 12,011 PTH 7.00

INJ RT ASC INJ AZMTH

208,95 137,56

219.32 128.68

225.40 123.81

225.40 123.81

225.40 123.81

225.40 123.8t

225.40 125.01

DIFFERENT IAL CCRRECTION9

TOE -,9511 TRA-I.32ZS TC3 -.DOTI 8AU .1608

ROE -.436T RRA -.9857 RE3 .4953 FAU ,0823]

FOE 1,?24G VRA 4.5981 FC3-|.9356 lip 458|

JOE 1.04G8 SRA 1.4384 993 .4954 F|P 1098

LAUNCH OATE MAR 20 1971

MELIOCENTRIC CONIC

RL 149.31 LAL -.00

RP 206.87 LAP -|.68

RE T1.818 GL -30.22

PLANETOCEMTRIE CONIC

C3 24.243 VNL 4.924

LNCN AZHTH LNCH TIME L-! TIME INJ LAT

50.00 21 !1 46 2292.19 3.03

60.00 23 55 45 1852.45 I?.OD

60,50 O 37 5 1T47.03 20.83

60.50 0 37 5 IT47.03 20.83

60.50 0 37 5 1747.03 20.83

60.50 0 3? 5 1747.03 20.85

60.50 O 37 5 1747.03 20.83

DIFFERENTIAL CORRECTIONS

TOE -.95T2 TRA-1,2671 TC3 -.DOT4 BAU .1726

ROE -.4549 RRA -.623? RE3 .5330 FAU .08548

FOE 1.8310 FRA 4.7433 FC3-3.0526 BSP 4379

BOG 1.0598 ERA 1.4183 BE3 .5330 FSP 1122

MID-COURSE EXECUTION ACCURACY

SOT 2282.2 8GR !099.5 863 ill.)

RRY .8942 RRF ".9i98 RTF -._',|!

3GB 2515.2 R|3 ".E093 RI3 -.5289

861 24?4.9 5G2 449.9 ?NA 24.34

FLIGNT TIME 178._0

DI8TANCE 455.?79

LOt. 186.97 VL 32.996 GAL "4,99 AZL 94,39 HCA 157,33 INA 187.26 ECC .21982 INC

LOP 344.09 VP 25.9G9 GAP 11,21 AZP 85.97 TAL 351.73 TAP 129.06 RCA 14G.lO APO

GP 14.23 ZAL 132.67 ZAP 142.76 ET3 160.16 ZAE 162.39 ETE 101.72 ZAC 115.24 ETC

DLA -39.96 RAL 343.63 RAG 6644. ? TEL 12.009 FTH ?.00 VflP 5.429 OPA -5.92 RAP

ORBIT DETERHINATIOM ACCURACY

ST 62.2 6R 25.9 SS 64.7

CRT .9930 CRS *9174 CST *9568

LSA 92.3 NSA 14.7 3SA .8

EL1 67.3 EL2 2.8 ALF 22.46

ARRIVAL DATE SEP 18 197t

EARTH TO MARS

SNA 168.6T ECC .22618 INC 4.0281 VI 29.643

TAP 126.40 RCA 146.00 APO 231.34 V2 26.485

ETE 99.93 ZAC 113.27 [TC 276.55 LVi -27.1E

VHP 5.693 DPA -7.74 RAP 309.29 ECC 1.4018

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

21 24 31 1360.4 17.80 44.38

23 21 29 1033.9 24.30 20.71

I 15 34 701.1 _1.43 35T.30

I 15 34 701.1 31.43 357.30

I 15 34 701.1 31.43 357.30

1 15 34 TOI,J 31.43 357.30

1 15 34 701.1 31.43 357.30

ONBIT DETERMINATION ACCURACY

ST 62.6 3R 27.0 SS 66.9

CRT .9971 CR3 .9315 CST .9549

LSA 94.3 NSA 14.g $3A .9

ELI 60.1 EL2 l.g ALF 23.30

ARRIVAL OAT[ 6EP 20 19T1

EARTH TO MARS

3MA 187.94 ECC .222g0 INC 4.1866 VZ 29.$43

TAP 127,T3 RCA 146.05 APO 229.83 V2 26.480

ETE 100,74 ZAC |14.20 ETC 276.36 Lvl -ET.95

VHP 5,55? OPA -6.9? RAP 308.94 EC¢ 1.5998

INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

21 36 24 1527.6 19.37 42.84

23 46 20 964.3 26.C3 16.$6

I 10 37 724.0 32.33 359.64

I 10 37 ?24.0 52.33 359.64

1 tO 5? ?24.0 32.53 359.64

1 IO ST 724.0 32,33 359.84

! 10 37 ?24.0 32.33 359.64

ORBIT DETERMINATION ACCURACY

RT 62.7 SR 28,4 88 89,0

CRT ,8993 CRI .9441 {II .1117

L|A 98,3 NRA 15,| IIA o?

ILl 68.9 EL2 1.0 ALP 24.33

ARRIVAL DATE 8EP 2R ISTI

EARTM TO MAR8

4*3840 Vl Rl*i45

228,45 V2 26. A74

276.58 LVl -28.88

308.52 ECC 1.399D

INJ LONG INJ RT A3C INJ AZNTH INJ TIME

57.?0 210.85 137.50 21 4g $8

31,26 223.68 127.11 24 26 37

25.26 226.62 124.91 I 6 12

25.26 226.62 124.91 1 6 12

25.26 226.62 124.91 I 6 12

25.26 226.62 124.91 1 6 12

25.26 226.62 124.91 1 6 12

MID-COURSE EXECUTION ACCURACY

$GT 2223.0 3GR 1205,1 $63 6g8.9

RRT .8986 RRF "*9??0 RTF -,9012

$GB 2328.6 R23 ".2g22 R13 -.9332

$61 2484.0 SG2 473.1 THA 2?.04

PO C3T TIN INJ 2 LAT INJ 2 LONG

1292.2 21.04 41.14

852.4 30.58 9.47

747.D 33.25 2.03

T47.0 33.25 2.03

?47.0 33.85 2,03

747,0 53.25 2.05

747,0 33.85 .!.03

ORBIT DETERNINATION ACCURACY

ST 62.7 SR 30.0 61 ?1.2

CRT .9995 CR$ ,9554 CST .9506

L6A g8.3 NGA 15.5 $SA .T

EL1 69.5 EL2 .8 ALF 25.59
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM GATE MAR 28 IS71

HELIOCENTRIC CONIC

RL 149.81 hAL -.DO

RP 2DS,$3 LAP "S,S6

RC 73.R28 GL -31.$5

PLANETO¢ENTRIC CQNI¢

CS 24.$13 VNL 4.9Si

LNCN AZNTH LNCH TIME

5D,DO 21 29 ?

5S.?D 0 32 S1

58.70 D 32 51

58.70 O 32 51

58.7D O 32 51

55.70 D 32 51

55.70 D 32 51

fLIGHT TIN[ 180.00 ARRIVAL DATE SEP 24 _$71

D|ITANC[ 4S9.739

LOL tel.IT VL 32.850 GAL "4,92 AZL 94,58 HCA 138,80 8HA

LOP 345.33 VP 23.lD8 GAP tO,R8 kZP SS.?$ TAL 331,78 TAP

GP 15.37 ZAL 131,97 ZAP 141.05 [T8 t59.78 ZA[ 111.30 [TE

EARTH TO MARS

|11o83 [CC .2|i95 INC 4,5910 Vl 20,843

130.38 RCA 146,|S APO 22?,12 V2 25.465

102.83 ZkC 118.39 ETC 27_,39 LVI -29.84

OLA -41.20 RAL $44,59 RAD 6644.? VEL 12.0S2 PTM ?.DO VHP

L-I TINS INJ LAT INJ LONG |NJ RT ASC INJ AZMTH IMJ

2255.42 4.g? 56,08 2|3,|6 137.38 22

1770.24 _1.36 27.85 228.04 128.11 1

1770.24 21.3S 27.65 226.04 126.11 1

iT?O,24 21,38 2?.65 228.04 126.11 1

1770.24 21.39 27.85 228.04 126,1! 1

177D.24 21,35 27.65 228.04 126.11 1

1770.24 21.56 2?.85 228.04 126.11 1

5.3|1 DPA -4.8? RAP SOS.D3 [CC 1.4001

TIN[ FO CST TIM |NJ 2 LAT INJ 2 LONG

5 42 1253.4 22,85 59.24

2 21 770.2 34.19 4,52

2 21 770.2 34.19 4.52

2 2| 770.2 34.19 4.52

2 22 770.2 34.19 4.52

2 21 770.2 54.19 4.52

2 21 ?TO,2 34.19 4,§2

DIFFERENTIAL CORRECTIONS HID'COURSE EXECUTION ACCURACY

TOE -.9739 TRA-I.2170 T¢3 ".D238 BAU .|856 SGT 2195,9 SGR 1527,5 SG3 732.0

RDE -.4808 RRA -.6894 RE3 .5706 FAU .D8825 RRT .8995 RRF -.9827 RTF -.8980

FDE 1.9555 FRA 4.8587 FC3-3.1425 BSP 4479 $GB 2564.3 R23 -.2947 R|3 -.9351

BDE 1.085/ BRA 1.3987 BCS .5711FSP 1185 SGI 2515.8 SG2 506.1 THA 29,89

LAUNCH DATE MAR 26 1971 FLIGHT TINS 182.00

HELIOCENTRIC CONIC DISTANCE 465.7|8

RL 149.31LAL ".DO LOL 186.67 VL 32.625 GAL -4.86 AEL 94.78 HCA 159.86 SNA

RP 207.00 LAP -|.64 LOP 346.59 VP 23.852 GAP 10.57 AZP 85.51 TAL 331.83 TAP

RC 74.683 GL -33.19 GP /6.64 ZAL 131.20 ZAP 139.22 ETS 15g.38 ZAE 160.05 ETE

PLANETOCENTRIC CONIC

C3 24.505 VHL 4.950 DLA -42,51RAL 345.67 RAD 6644.S VEL 12.020 PTH 7.01 VMP 5.204 DPA -3.71

LNCH AZHTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH ZNJ TIME PO CST TIN

SO.DO 21 47 29 2209.73 7,/6 54.23 215.98 157.|6 22 24 IS 12Og. T

56.83 O 29 /4 1793.90 21.86 30.12 229.70 127.42 O $9 8 793.9

56.83 0 29 14 1793.SD 21.85 30.12 229.70 |27.42 O 59 8 793.9

35.83 O 29 /4 1793.90 2/.85 30.12 229.70 127.42 O 59 8 793.9

56.83 0 29 14 I793.90 21.86 30.12 229.70 127.42 O 5g 8 793.9

56.83 D 29 14 1793,90 2|.86 3D./2 229.70 127.42 0 59 S 795.9

56.83 D 29 14 1793.90 21.85 30.|2 229.70 |27.42 O 59 8 793.9

D|FFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TD[ -.9870 TRA-1./S66 TC3 -.0332 BAU ,EOlO SGT 2146.3 $GR 1465.0 SG3 763.0

RDE -.5133 RRA -.7605 RC3 ,$127 FAU .D9126 RRT .8993 RRF -,9871RTF -,8947

FDE 2.0944 FRA 5.0/18 FC3-3.2242 8SP 4523 SGB 2598.6 R25 -.2897 R13 -.9438

BDE 1.1133 BRA 1.3542 BC3 .$135 FSP 1238 $G1 254|.7 SG2 541.2 THA 33.24

LAUNCH OATS MAR 28 1971 FLIGHT TIN£ 184.00

HEL/OCENTR/C CONIC DISTANCE 467.715 EARTH

ORBIT OETERNINATION ACCURACY

ST 63.2 SR 32.2 S_ 73.7

CRT .9980 CRS .9655 CST .9486

LSA 101.1 NSA 15.9 SSA .6

ELI 7D.9 EL2 1.8 ,LF 26.96

ARRIVAL DATE SEP 26 /971

EARTH TO MARS

186.04 ECC .21422 INC 4.7813 Vl 2g,843

131.69 RCA 146.19 APO 225.90 V2 26.458

104.02 ZAC //7.$8 [TC 276.40 LVI -30.93

RAP 307.4? ECC 1.4033

INJ 2 LAT INJ 2 LONG

24.86 37.D2

35.15 7.13

35.15 7.13

35.15 7.13

35.t5 7.13

35.15 ?.13

35./5 7.13

ORBIT DETERMINATION ACCURACY

ST 65.3 SR 34.7 SS 76.1

CRT .9949 CRS .9738 CSY .9495

LSA /03.6 NSA 16.2 SSA .6

ELI 72./ EL2 3.1 ALF 28.65

ARRIVAL DATE SEP 28 1971

TO MARS

RL 149.3/ LAL -.DO

RP 207.08 LAP -1.63

MC 76.180 GL -34.$4

PLANETOCENTRIC CONIC

C3 24.839 VHL 4.984

LNCH AZNTN LNCH TINS

50.00 22 11 /2

54.$9 O 29 13

54.89 0 26 13

54.89 D 29 15

54.89 O 25 15

54,99 O 29 15

54.89 O 26 15

LOL 189.67 VL 32.592 GAL "4.St AZL 95.03 NCA 16/.12 SMA 185.S0 ECC .21169

LOP 347.85 VP 23.798 GAP 10.26 AZP 85.24 TAL 531.88 TAP 135.00 RCA 146.23

GP IS.D6 ZAL 130.34 2AP 137.31 ETS 158.94 ZAE 158.65 ETE 105.23 ZAC /19./3

DLA -43,91 RAL 548.89 RAD 8644.9 VEL 12.034 PTH 7.02 YHP 5.109 OPA -2.41

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIN

2558.46 9.71 52,04 219.52 136,81 22 47 11 1158.5

1819.27 22.53 52,$9 23/.62 128,$5 0 38 54 818.3

1618.27 22.33 32.68 231.62 128.$5 O 58 34 818.3

18/8.27 22.35 32.69 251.62 128.85 O 56 54 818.3

2818.27 22.53 52.68 231.62 128.85 O 56 34 818,3

1818.27 22,33 32.69 231.62 128.83 O 36 34 818.3

1818.27 22.33 32.69 23|.$2 128.85 0 SS 34 818.3

DIFFERENTIAL CORRECT! ONS

TDE-I.0054 TRA-/.092S TC3 -.0481 BAU .2184

ROE -.5598 ERA -.8592 RC3 .$559 FAU o0939S

FOE 2.2502 FRA 5.1104 FC3-3.2754 SIP 4399

60[ 1./490 RRA 1.3777 BE3 .6576 FSP 1292

MID-COURSE EXECUTION ACCURACY

SGT |092.4 SGR /621.8 SG3 792.2

RRT .SS?/ RRF ".9905 RTF ",_D4

38_ 2647.5 R23 ".2792 RI3 ".$503

$G/ 2S82,9 SG2 580.4 THA 36.89

|NC 5.0297 Vl 29.848

APO 224.?S V2 29.449

ETC 276.40 LVI -32.14

RAP 306.82 ECC 1.4088

INJ 2 LAT INJ 2 LONG

27./6 34.82

36,12 S.90

36./2 9.$0

39.12 9.80

36.12 S,DO

36.12 S.90

36.12 9,90

ORBIT DETERMINATION ACCURACY

ST 63.4 SR 37.8 $| 70.?

CRY .9904 CRS .9806 CIT .1448

LSA |06.6 MS4 16.S 5SA .5

ELI 73.7 EL2 4.5 ALF 30.69

LAUNCM DATE MAR 20 Ig71 FLIGHT TIME ISS.O0 ARRIVAL DATE SEP 30 197l

HELlO(ENTREE CONIC

RL 149.31LAL -.DD

RP 207.17 LAP -/.$1

RC 77.718 GL "36,64

PLANETOCEHTRIC CONIC

C3 25.345 VHL 5.034

LNCH AZMTH LNCN TIME

50.00 22 42 /4

52.85 O 24 6

52.89 O 24 6

52.85 D 24 6

S2.SS O 24 6

52.85 O 24 6

52.85 0 24 S

DIFFERENT IAL CORRECTIONS

TDE-1.DE?I TRA-1.D227 TC3 -.DSO4 BAU .2383

RDE -.6130 RRA -.9284 RC3 .7006 FAU .09639

FDE 2.429g FRA 5.1978 FC3-3.2925 B3P 4697

BD[ 1.1961BRA 1.3800 BE3 .7032 FSP /341

OISTANCE 471.729 EARTH TO MARS

kO_ 106.8? VL 32.562 GAL -4.76 AZL 93.31 HCA 162.38 SNA 184.99 ECC .20932 INC 5.3122 Vl 29.849

LOP 349,12 VP 23.745 GAP 9.55 AZP 84.94 TAL 531.91 TAP 134.30 RCA 146.27 APO 223.?| V2 29.439

GP 19.65 ZAL 129.59 ZAP 135.29 [TS 158.46 ZA[ 157.01 [TE 1D$.44 ZAC 120.73 £TC 275.41 LVI -33.49

DLA -45.41 RAL 348.29 RAO 8645.1 VEL t2.055 PTH 7.04 VHP 5.025 DPA -.95 RAP 306.09 ECC /.4171

L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZMTN INJ TIME PO EIT TIN INJ 2 LAT INJ 2 LONG

2093,30 12.93 4g,lg 224,19 /56.2D 23 17 7 10g3.5 30.00 30.T1

1543.55 22.74 35,3? 253.87 |$0.44 0 54 49 $43o3 37.10 12.84

1843.55 22.74 35,37 233.87 |50.44 D 54 49 843.5 37.10 /2.84

|$43,55 22.74 35,3? 235.67 15D.44 D 54 49 $43.5 37.10 /2,84

1843.55 22,?4 35.37 233,87 150.44 0 54 49 $43.5 37,10 12.84

1843.55 22.?4 35.57 233.87 13D.44 0 54 49 543.5 37.10 /2.84

1843.55 22.74 35.3? 233.87 150,44 0 54 49 843.5 37.10 12.84

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 2029.7 SGR 1800.! SG3 815.! ST 63,5 SR 41.5 SS 81.4

RRT .893| RRF -.995D RTF -.8545 CRT .9850 CR8 .9891 CST .9430

SGB 2712,9 R23 -,263D RI3 -.9576 LSA 1/0.0 NSA 17.0 SSA .5

SG1 2640,6 $82 622.3 THA 4/,16 EL1 75,7 EL2 6,D ALF 33.D3

269



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR 26 1171

HELIOCENTRIC CONIC

RL 149,31 LAL -.80

RP 20?,26 LAP -|,38

RC 79.215 8L -38.59

PLAN[TOC_NTRI¢ CONIC

¢3 26.061 VHL S.IOS

LNCN A2NTH LNCH TIME

SO.DO 23 31 38

50.72 0 22 52

50.72 0 22 52

50.?2 O 22 52

50.?2 0 22 52

50.72 O 22 52

SO.72 0 22 52

FLIGHT TZR[ 188.00 ARRZVAL DATE OCT 2 1971

DlSTANCt 4?5.?60

LOL 18l,i? VL 38.234 GAL -4.?1AZL 95.Q4 HCA 163.14 8MA

LO# 350.39 YP 23.684 GAJ 9.65 AZP 84.89 TAL 331.85 TAP

6P 21,45 ZAL 128.32 ZAP 133,14 ITS tSS.OO ZAE 151.15 ETE

EARTH TO NAR$

184.51EC¢ °20711 ;NC 5.6361 Vl 29.841

_35.52 RCA 148o30 4PO 222,73 V2 28.428

107.81 2AC 122.58 ETC 276.43 LV! -34.99

DLA "4?,02 RAL 349,92 RAO $645.4 VEL |2.084 FTH ?,OK VHP 4,963 DPA .?0 RAP 305.26 ECC 1.4289

L-! TIM[ INJ LAT |NJ LONG |NJ RT ADC ZNJ AZMTH INJ TIME PO COT T_N INJ 2 LAT INJ 2 LONG

1988.42 11,02 44,44 231.38 134,81 24 4 4? 988.4 34.31 24,41

1870,12 23,08 38,20 236,51 132,18 0 54 2 870,1 38,05 IG,02

1870.12 23.02 38.20 236.51 132.12 0 54 2 270.1 38.05 18.02

18?0,12 23,08 38,20 236,51 132,18 O 54 2 870,1 38,05 16,02

1870.12 23.08 38.20 236.51 132.18 D 54 2 870.1 38.05 16.02

18T0.12 23.08 38.20 238.51 132.18 D 54 2 870.1 38.05 16.02

1670.12 23.09 38.20 236.51 132.18 O 54 2 870.1 58.05 18.02

OZFFERENTIAL CCRRECTION6 MID-C(_JR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[-1.04|7 TRA -.9348 TC3 -.0173 6AU .2634 8ST 1933.? 3DR 1996.4 $63 $36.5 ST 62.9 8R 45.8 $$ 83.?

ROE -.6831 RRA-I.01?3 RC3 .7338 FAU .09944 RRT .8883 RRP -.9949 RTF -.8787 CRT .9789 CRS .9902 COT .9409

FOE 2.6138 FRA S.2159 FC3-3.3034 63P 46?6 SO8 2?79.3 R23 -.2379 R13 -.9361 L$A 113.0 NSA 17.3 $$A .4

BO£ 1.2457 ERA 1.3818 0C3 .7560 PSP 1355 $61 2?00.7 $62 655.4 THA 45.03 ELI 77.4 EL2 7.6 ALF 35.93

LAUNCH DATE MAR 28 197t FLIGHT TIM( 190.00 ARRIVAL DATE OCT 4 1971

H[LIOCENTRIC CONIC D[$TANC_ 479.802 EARTH TO MARS

RL 149.31 LAL -,OO LOL 186.67 VL 32.307 GAL "4.$6 AZL 98.01 HCA 154.90 3HA 164.05 ECC .20506 INC 6.0121 VI 29.645

RP 207,37 LAP -1.56

RC 80.909 GL -40.?3

PLANETOCENTRIC CONIC

C3 27.051 VHL S.201

LNCH AZHTH LNCH TIME

48.48 0 22 49

48,48 0 22 49

48.48 0 22 48

48.48 O 22 49

48.48 O 22 49

48.49 0 22 49

48.48 0 22 48

01FFEREH? | AL CCRRECTION6

TDE-I.DDS6 TRA -,9835 TC3 ",0923 BAU ,2893

ROE -.7866 RRA-I,1251 RCS .7946 FAU .10037

FOE 2.8149 FRA 5.2185 FC3-3.2123 BSP 4986

BO( 1.3406 BRA 1.4187 8C3 .7999 FSP 1401

LOP 551,65 VP 23,044 GAP 9,35 AZP 84,19 TAL 331,9T TAP 136,87 RCA 146,33 APO 221,82 V2 26,4]5

GP 23,47 ZAL 127,13 ZAP 130,87 ET$ 157,51 ZAE 153,05 ET_ 108,71 ZAC 124,65 ETC 276.45 LV! -S$,_8

OLA -48.75 RAL 381.84 RAO 6645,8 VEL 12.125 PTH ?,10 VHP 4,919 DPA 2.56 RAP 804.32 ECC 1,4452

L-! TINS INJ LAT INJ LONG ZNJ RT A$C |NJ AZHTH INJ TEN( PO CST TIN INJ 2 LAT INJ 2 LO_AG

1898.38 23,32 41,19 239,60 134,10 O 54 2? 898,4 38,9? 19,47

1898.38 23.32 41.19 239.60 134.10 0 54 2? 898.4 38.9? 19.47

1895.38 23.32 41.19 239.80 134.10 O 34 2? 898.4 38.9? 19.47

1898.38 23.32 41.19 239.60 134.10 0 54 2? 698.4 38.97 19.47

1898,88 23,32 41,19 239,60 134,10 O 54 2? 898,4 38,97 19,47

1896.38 23,32 4J.19 239o62 134.12 0 14 2? 898.4 38.9? 19.47

1898.38 23.32 41.19 239.60 134.10 0 54 2? 898.4 38,97 19.47

NIDo¢OURSE [XECUT;ON ACCURACY OABIT DETERMINATION ACCURACY

$GT 1076,3 $GR 2229,4 363 851,5 ST 63,8 $R 51,7 83 87,1

RRT .8773 RRF -.9963 RTF -.868g CRT .9734 CR9 .9934 COT .9408

SOB 2913.9 R23 -.2162 R13 -.9727 LSA 118.3 NSA 17._ SSA .4

SO1 2825.9 362 710.5 THA 50.59 ELI 81.4 EL2 9.3 ALF 38.96

LAUNCH DATE NAR 28 1971 FLIGHT TIME 192.00 ARRIVAL DATE OCT 9 1971

H£LIOCENYR[C CONIC

RL 149.31 LAL -.00

RP 20?,48 LAP -1.54

RC 82.360 GL -43.08

PLANETOCENTRIC CONIC

C3 28,388 VHL 5,328

LNCH AZNTH LNCH TIME

46.13 0 24 le

48,13 O 24 16

48.13 0 24 15

46,13 0 24 18

48,|3 O 24 16

48.13 0 24 15

48,13 O 24 16

DIFFERENT|AL CORRECTIONS

?DE-1.1248 TRA -.7718 TC3 ",!08R |AU ,3211

ROC -.8228 RRA-1.2385 RC3 .8389 F4U .10tit

P0E 3.1409 FRA 5.1395 VC3-3.0852 |GP 5209

ODE 1,4345 ERA 1,4801 8C3 ,8459 ASp 1411

OZSTANCC 483,858

LOL 188,6? VL 32,483 GAL -4,63 AZL 96,45 HCA 166,15 3NA

LOP 352,91 VP 23,595 GAP 9,08 AZP 83,73 TAL 331,99 TAP

GP 21,77 2AL |25.77 ZAP 128.45 ET3 157.01 ZAE 130,84 ETE

[ARTN TO MAR3

883.67 [CC .20313 1NC 6.4543 Vt 29.843

138.14 RCA 148,36 APO 220,98 V2 26,402

|09.74 ZAC 127.00 ETC 276.48 LVI -38.5?

DLA -$0,59 RAL 354,12 RAO 6846,4 VEL 12.180 RTH

L-| TIN[ |NJ LAT

1928.74 23.42

1928,74 23,42

1828.74 23,42

1928.74 23.42

1928,74 23,42

1828,74 23,42

1928.74 23.42

?.14 VHP 4.900 OPA 4.67 RAP 303.27 [CC 1.4673

INJ LONG |NJ RT ASC INJ A2MTH INJ TIME PO C8T TZM INJ 8 LAT INJ 2 LONG

44,36 243,26 138,23 0 56 24 928,? 39.81 23,28

44,35 243,21 136.23 O 56 24 928.7 39.81 23.25

44,36 243,29 136.23 O 56 24 928,? 39.81 23,28

44,36 243,26 139,23 O 56 24 928.? 39.81 23,25

44,38 243,28 138,25 0 56 24 928,7 39,81 23._5

44.39 243.28 136,23 O 56 24 928,? 38,81 23,_5

44.35 243.28 136,23 O 56 24 028.7 39.81 23.25

H|D-COUR3[ EXECUTION ACCURACY ORBIT OET[RNINAT|ON ACCURACY

8GT 1704.1 8GR 2480.2 383 033.3 ST S3,5 3R 58.6 88 80.4

RRT ,8850 RRF ".8g73 RTF ",_J38 CRY .8881C_8 .OUSt Clr .840S

3GB 3061.7 R23 -.1870 RI3 -.2783 LaA 123.9 HSA 17.8 884 .3

381 2968.3 552 ?50.5 THA 55.89 ELI 85.8 EL2 10.9 ALF 42.70

LAUNCH DATE MAR 88 1971 FLIGHT TIHE 124.00 ARRIVAL DATE OCT 8 19?1

NELIOCENTRI¢ CONIC DI8TANCE 407.925

RL 840.31LAL -.00 LOL 181.6T VL 32.410 GAL -4.59 AZL 96,98 HCA 167/41 &HA

RP 20?,90 LAP -t.S} LOP 354.t? VF 23.54i GAP 8.?9 AZP 83,10 ?AL 338,09 TAP

RC 64,247 GL -48.69 GP 28.31 ZAL 124.24 ZAP 1|5.06 ITS 156.33 ZAE 147.91 [TE

PLANCT_ENTR|C CONIC

C3 30,228 VHL 5,498 OLA -52,5? RAL 358,90 RAO 6547,1VEL 12,254 PTH 7,20 YHP

LNCN AZNTH LNCH T|N_ L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZHTH |NJ

43,63 O 2? 42 1981.82 23.31 47.72 247.62 138.56 1

43,63 0 27 42 1961,62 23.31 47.72 247.62 138,56 1

43.65 O 2? 42 1961,82 23,31 47,72 247,62 138,56 I

43.65 0 2? 42 1961.$2 23.31 47.72 24T.62 156.56 1

43,65 O 27 42 1g61,82 23.31 47,72 247,62 138.56 1

43,65 0 27 42 1961,82 23,31 47,72 247,62 138,56 1

43.63 O 2? 42 1961.82 23.31 47.72 247.62 133,$6 I

DIFr[RENTXAL CCRRECTION3 HID-COURSE EXECUT|ON ACCURACY

TD[-1.1?24 TRA -.6723 TC3 -.12?0 8AU .3583 SOT 1885.5 8GR 2782.2 $63 848.?

R0[-1.1118 RRA-1.S630 RC3 .8780 FAU .10087 RRT .8481RRF -.9981RTF -.8361

FOE 3.4664 FRA 4.9799 FC3-2.8892 BOP 5517 SGB 3253.0 R23 -.1570 R13 -.9858

DOE !.6172 BRA 1.5198 8C3 .8671 POP 1403 SO1 3156.3 SO2 787.2 THA 80.82

EARYN TO MAR8

183.29 ECC .20138 l_C 8.8821 Vt 80.843

139,40 RCA 145,38 APO 220,20 V2 28,388

1t0._8 ZAC 129,66 ETC 2?6.54 LVI -40.70

4,913 DPA 7,07 RAP 302,09 [CC 1,4974

TIM_ PO COT TIN INJ 2 LAT .NJ 2 LONG

0 24 961.8 40.51 27.39

0 24 961.8 40.51 2?.39

O 24 961.8 40.51 27.39

0 24 961.8 40.5! 27.39

0 24 g61.8 40.51 27.39

0 24 961,8 4_.51 27.39

D 24 961.6 40.SI 27.38

ORBIT DETERMINATION ACCURACY

ST 63.5 SR 6?.8 98 94.0

CRT .9641CR$ ,g973 CST ,9421

L$A 130.9 MSA 18.0 SSA .3

EL1 92.1 EL2 12.4 ALF 46,g6

27O



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 28 1971

HELIOCENTRIC CONIC

RL 146,31LAL -,DO

RP 20T,?$ LAP -1o50

R¢ 8§.6i_ _ -46,56

PLANETO¢ENTRlC CONIC

¢3 32,74! VNL S.?2E

LNEH AZMTH LNCH TINS

41,06 0 33 49

41,06 O 33 49

41,06 0 33 49

41.06 0 33 49

41,06 0 33 49

41.08 0 33 49

41.05 0 33 49

FLIGHT TIN[ lOB,DO AmRIVAL DATE OCT tO 1971

OlITANCE 4It,DOS

L_. 18t,17 YL 32,430 GAL "4,56 AZL g?.|2 HCA 168,66 8HA

LOP 355.4E VP 25,50l GAP 8.SE AZP 62,$l TAL 3S2,DO TAP

GP 31,35 ZAL 12_.49 ZAP tE3,O8 [T8 156,10 ZAE 144,6_ ETE

DLA -54.S6 RAL ,3| RAD 6646.1VEL 12.35S PTH 7.26 VHP

L-! TIME 1NJ LAT |NJ LONG INJ RT ASC INJ AZMTH lNJ

1998.44 22.92 51.25 252.86 141.10 1

1998,44 22,62 51,28 252,66 141,10 1

1998.44 22.92 51.28 252.86 141.10 1

1998,44 22.92 51.28 252.86 141.10 1

1998.44 22.g2 $1.28 252.86 141.10 1

1998.44 22.92 51.28 252,86 141.10 I

1998,44 22.92 $1.28 252.86 141,10 1

EARTH TO HARS

t81,94 ECC .16674 INC 7,SISS Vl 20.845

140,69 RCA 146,40 APO 219,48 V2 26,$?3

11|o55 ZAC 132.89 ETC 276,62 LVI -45.09

4.966 DPA 9.82 RAP $00.75 EC¢ !.5584

TIME PO C$T TIN INJ 2 LAT INJ 2 L_MG

7 7 995,4 40.99 31,94

7 ? 996.4 40,99 31.94

7 T 996.4 40,99 31,94

7 ? 998,4 40.99 51.94

? 7 998,4 40,99 31,94

7 7 998,4 40,99 31,94

7 7 998,4 40,99 31.94

OIFVERENTIAL CORRECTION9 MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

T02-1.2278 TRA -.5601 TC3 ",1425 BAU .4035 3ST 1574.2 3GR 3112.2 $03 821,S 8T 63.2 SR 79.5 3S 97,9

ROE-1,3855 RRA-I.4925 RCS ,9102 FAU ,09925 RflT ,8248 RRF ",9986 RTF -,6119 CRT ,9616 CR$ ,9984 CST ,9444

POE 3.8425 FRA 4.7136 FC3-2.6244 BSP 5896 3GB 5487.7 R23 ",1279 R13 ".g906 LSA 13g.9 NSA 17.6 6SA .2

80[ 1,8513 BRA 1,5942 BC3 ,9213 FSP 1367 601 3390,6 SG2 617,0 THA 65,85 EL1 100,6 EL2 13,7 ALP 51,77

LAUNCH DATE MAR 28 1671 FLIGHT TIHE 196.00 ARRIVAL DATE OCT 12 1971

HELIOCENTRIC CONIC DISTANCE 496.089 EARTH TO MARS

RL 149,31 LAL -,DO LOL 186,67 VL 32,419 GAL -4,55 AZL 98,42 HCA 16g,90 6MA 182,62 [CC ,1g624 INC 6,42U3 V! _g,843

RP 207,86 LAP -|,4? LOP 556,68 VP 23,456 GAP 8,25 AZP 81,71 TAL 331,99 TAP 141,89 RCA 146.42 APO 2t6,62 V2 26,557

RC 87.?25 GL -51,79 GP 54,73 ZAL 120,49 ZAP 1_,08 ST3 155.75 ZAE 141,30 E1E 112,38 ZAC 136.14 ETC 276,75 LVI -45.76

PLAN[TOCENTRIC CONIC

C3 36,275 VHL 6,025 DLA -56,65 RAL 4,64 RAD 6649,4 VEL 12,49? PTH 7,38 VHP 5,086 DPA 12,94 RAP 299,24 ECC 1,5970

LNCH AZHTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

38,39 0 45 40 2039,62 22,15 54,99 259,21 143,81 1 17 39 1039,6 41,12 36,90

38.39 0 43 40 2039,62 22,15 54,99 259,21 143,81 1 17 39 1039.6 41,12 36,90

38,39 0 43 40 2059,62 22,15 54,99 259,21 143,8! 1 17 59 1039.6 41,12 36,90

38,39 0 43 40 2059,62 22.15 54,99 259,21 !43.81 I 17 39 103g.6 41,12 36,90

38.39 -0 43 40 2039,62 22,15 54,99 259,21 145,81 1 17 39 1039,6 41,12 36,90

38.39 D 45 40 2059.62 22.13 54.99 259,21 143.61 I 17 39 1059.6 41.12 58.90

38.39 0 43 40 2039,62 22,15 54,99 259,21 143,61 I 17 59 1039,6 41,12 56,90

DIFFERENTIAL CCRRECTICNS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1,2889 TRA -,4353 TC3 -,1554 8AU ,457_ SGT 1451,4 $GR 3481,6 SGS 776,0 ST 62,3 SR 94,9 $3 102.1

R02-I,7843 RRA-t,6245 RC3 ,9299 FAU ,09579 RRT ,7919 RRF -,998g RTF ",7775 CRT ,9606 CRS ,9990 CST ,9475

FOE 4.2700 FRA 4,3240 FC5-2,2861 BSP 6368 $GB 3772,0 R23 ",1017 RI3 -,9940 LSA 151.7 MSA 17,5 SSA ,2

BOE 2,2011 BRA 1,6813 BCS ,9428 FSP 1297 SGI 3677,S 302 859,1 THA 70,69 ELI 112,6 EL2 14,5 ALP 57,12

LAUNCH DATE MAR 28 1971 FLIGHT TIHE 226,00 ARRIVAL DATE NOV g 1971

HELIOCENTRIC CONIC DISTANCE 554.479 EARTH TO MAR8

RL t49,31LAL -,00 LOL 166,67 VL 32,269 GAL -4,Sl AZL 81,72 HCA 167,43 SMA 180,21 ECC ,18886 INC 8,2759 Vl 29,845

RP 210.57 LAP -1.DT LOP 14.04 VP 22.895 GAP 4.97 AZP 98.21 TAL 330.22 TAP 157.6? RCA 146.18 APO 214.25 V2 25.044

RC 115.380 GL 51.57 GP -47.14 ZAL 121.49 ZAP 96.28 ET$ 105.58 ZA[ 122.55 [TE 221.84 ZAC 55.29 ETC 272.15 LVI 35.61

PLANETOCENTRIC CONIC

CS 34,958 VHL 5,911 DLA 57,57 RAL 514,?4 RAD 6645,g VEL |2,443 PTH 7,34 VHP 3,252 DPA -68,85 RAP 313,99 ECC 1.5?50

LNCH AZMTH LNCH TIME L'I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 12 SS 55 4066,76 -40,55 161,53 218,64 62,60 14 ? 5 5089,8 -47,47 14 ._S

60.00 12 17 O 4202,15 -28,19 183.38 2t0,45 39,91 13 27 2 3202.1 -37,94 157.01

64.15 10 57 42 4431.11 -16.31 194.25 202.40 55.67 12 11 33 5451.1 -28,90 172.01

64,16 10 $? 42 4431,11 -16,31 194,23 202,40 55.67 12 II 35 5431,! -28,90 172,01

64.15 I0 97 42 4431,11 -16.31 194.25 202.40 55.67 12 11 33 3431.1 -28,99 172.01

84,18 10 57 42 4431,11 -16,31 194,25 202,40 55,67 12 11 33 3431_1 -28,90 172,01

84.15 10 57 42 4431.11 -16.31 194.25 202.40 55.67 12 11 33 3451.1 -28.90 172.01

OIFFEREHTIAL CORRECTION3

TD[ t. SO?9 TRA .6365 TC3 -.0745 8AU .7551

ROE 3.1084 ERA 3.4505 RC3-1,$087 FAU .08576

FOE 4,39?8 FRA S,OO?S FC5-2.1251 66P gTO5

60E 3,4548 BRA S,4591 BC3 1.5739 FBP tIDE

LAUNCH DATE MAR 28 1971

MID-COURSE EXECUTION ACCURACY OR6IT DETERKINATION ACCURACY

8ST 1952.0 SGR 5392.1SG3 660.3 ST 74.0 3R 163.3 35 IOS.S

flRT .8805 RRF .9963 RTF ._45 CRT .9720 CRS -.9999 CIT -.9813

$68 5?34.5 R23 .0412 RI3 ,ggss LSA 207.S NSA 16.6 8SA .Z

$Gl 5666,6 SG2 680,4 THA ?1,87 2L1 178,6 EL2 15,9 ALF 66.02

FLIGHT TIN( 220.00 ARRIVAL DATE NOV 11 1971

HELIOCEMTRIC CONIC OISTANC[ 556.659 EARTH TO MARS

RL 149,31LAL -,DO LOL 166,6T VL 32,263 GAL -4,63 AZL 83,09 HCA 182,65 6MA |60,15 ECC ,10879 INC 5,906? Vl 29,843

RP 210.82 LAP -1.04 LOP 15.26 VP 22.655 GAP 4.?S AZP 66.63 TAL 330.06 TAP 156.71RCA 146.15 APO 214.1? V2 26.015

R¢ 11?,545 GL 45,96 GF -43,6? ZAL 125,19 ZAP 93,37 ETS 183,66 ZAE 123,66 [TE 218,S3 ZAC 56,78 ETC 271,92 LVI 30,67

PLANETOCENTRIC CONIC

C3 25,927 VHL 5,3?8 DLA 52,20 RAL 316,87 RAD 664i,6 VEL 12.201 PTH ?,16 VMP 4, ?gT DPA -65,78 RAP 309,65 ECC 1,4751

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IHJ _ LONG

50,00 13 45 26 3903,14 -45,32 166,16 214,1T 73.6S 14 SO 29 2903,1 -46,74 151,ts

S0.00 13 33 SS 3933,95 -35,94 164.94 210.17 70,39 14 59 27 2933,9 -40,30 134,73

70.00 13 $ 27 4016.10 -25.06 166.68 205.12 56.00 14 12 25 5018.1 -32.66 140,63

73,91 12 3 14 4210.82 "15,?? 175,59 200.25 61,55 13 13 25 3210,S "26.11 155,40

?3,91 12 S 14 4210,62 -15.77 176.$9 200,25 61.55 15 13 25 5210,8 -26,11 1_3.40

73,51 12 S 14 4210,52 -15,77 176,$9 200,25 61,55 13 13 25 5210,8 -26.11 153.40

110,00 13 4 54 3064,g2 -25,06 95,59 205,12 66,00 18 5S 5g 2064.9 -32,56 69,55

DIFFEMENTIAL C,ORRECTION6 NID-COUR$[ EXECUTION ACCURACY OR6ZT DETERNINATZON ACCURACY

T0[ 1,3750 TRA ,7613 TC3-1,Dgll 8AU ,6903 3ST 2119,9 3GR 3112,1 $03 841,9 ST ?4.8 8R 149.4 $3 114.1

ROE 2,$625 RRA 3,2140 RC3-1,4128 FAU ,Dg910 RRT ,g011RRF ,ggg3 RTF ,gosg CRT .9?59 CRS -,gggg CST -,g721

FDE 4.5854 FRA 5,1452 FC3-2,9660 BSP 9332 SG8 5554,2 R2S ,0524 R13 ,gg8D LSA 201.? HSA 15,7 $SA ,Z

802 2,g054 BRA 3,3076 BC3 1,7851FDP 1475 SGI 5467,D $02 859,6 THA 68,97 EL1 166.4 EL2 14,6 ALP IS.?4
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 28 |g?|

HELIOCENTRIC CCillC

RL 149.31 LAL ".DO

RP 2tl.07 LAP -1.DO

RE 119.734 9L 41.01

PLANETOCENTRIC CONIC

C3 23.142 VHL S.014

LNCH AZMTH LNCH TIME

SO.DO 14 19 48

SO.DO 14 21 43

?O.OO 14 25 12

80.00 14 34 4

go.Do 15 14 49

1DO.DO 17 19 56

110.00 19 24 38

FLIGHT TIME 250.00 ARRIVAL DATE NOV 13 19?I

DISTANCE 512.$05 EARTH TO MARE

LOL Ill.S7 VL )E._68 GAL -4,8S AZL 84.1) HCA 189.86 SNA 180.11ECC ,|66T9 INC 5.8724 VI 21,843

LOP 11,48 VP 22.S18 GAP 4.54 AZP 95.?9 TAL 329.8T TAP 159.?4 RCA 141;1! APO 214.11 V2 2S.eOE

6P -40.$2 2AL 128.40 ZAp 94.17 (T8 186.42 ZAE 124,67 (TE 2t5.15 SAC 61.t4 ETC 271.te Ly! 28.06

DLA 27.4? RAL 3|8°72 RAD 9845.t VEL 12.046 PTH 7.03 VHP 4.472 DPA -62.97 RAP 306.13 ECC 1.4!36

L-i T!NE INJ LAT INJ LONG INJ RT A$C INJ AZNTH iNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3737.63 -4?,27 152.71 208,7! 83.84 15 22 2t 2737.6 -44.15 118.12

3752,$3 -39,16 150.84 2O?.Og 79.8! 15 24 lS 2?52.5 -39.16 119.47

3?42.25 -31.31 14T.69 204.98 75.80 15 27 34 2T42.2 -34.1! 119.32

3714.40 -24.10 143.21 202.60 ?1.82 13 35 58 2714.4 -29.3? 117.03

3582.66 -19,99 131.99 201.05 69.57 16 14 31 2582.7 -26.64 106.g4

3188.80 -24.10 I04.38 202.60 71.82 !8 10 4 2188.9 -29.37 78.40

278g.07 -31.3! ?6.61 204.98 ?S.60 20 11 ? 1789.1 -34.1t 48.24

0| FFERENT ! AL CCRRECTION8

TOE 1.2960 TRA .9387 TC3-1.3085 BAU .6804

ROE 2.172g RRA 3.0141 NC3-1.4672 FAU .11037

FDE 4.877g FRA 7,!762 FC3-S.8D04 BSP 9064

BDE 2.5301 BRA 3.1563 BC3 1.9648 FSP 1745

LAUNCH DATE MAR 28 1971

HELIOCENTRIC CCNIC

RL 149.31LAL -,DO

RP 211.33 LAP -.97

RC 121.943 GL 36.60

PLANETOC_NTRIC CONIC

C3 22.64g VHL 4.759

LNCH AZMTH LNCH TIHE

50.00 14 46 56

60.00 14 $7 12

70.00 15 13 57

90.00 15 45 29

90.00 16 48 39

100.00 18 29 20

110.00 20 13 23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2316.3 8DR 4837.3 883 989.0 ST 76.2 SR 137.! IS 120.3

RRT .9182 RRF .9992 RTF .9202 CRT .9803 CRS -.9997 CST -.9755

888 3363.3 R23 .0845 R13 .9972 LEA 19?.2 NSA 14.8 SEA .3

SG! 5297.4 582 837.9 THA 65.62 EL1 156.4 EL2 13.2 ALF E1.18

FLIGHT TIt_ 232.00 ARRIVAL DATE NOV 15 1971

DISTANCE 566.976

LOL 186.67 VL 32.280 GAL -4.89 AZL 84.94 HCA

LOP 17.69 VP 22.781 GAP 4.33 AZF 94.97 TAL

GP -3_.70 ZAL 131,13 ZAP 92.T6 ETS 181.00 ZAE

EARTH TO MARS

lgl.07 SMA 180.07 ECC .18887 INC 3.0634 Vl 2_.843

329.68 TAP 160.74 RCA 146.06 APO 214.08 V2 25.957

125.01ETE 211.83 ZAC 64.80 ETC 271.44 LVI _5.74

DLA 23.31 RAL 320.34 RAD 6644.0 VEL 11.943 PTH 6.95 VHP 4.234 DPA -60.42 RAP 303.22 ECC 1.3727

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CeT TIM INJ 2 LAT INJ 2 LONG

3640.12 -47.32 141.38 203.68 92.35 15 47 3E 2640.1 -40o98 106.63

3612.75 -40.24 138.92 203,69 87.49 15 57 23 2612.7 -36.BA 108.33

3363.40 -33.56 134.25 203.01 83.24 18 13 20 2563.4 -32.ES 105.53

3464.53 -28.28 125.86 202.10 80.00 16 43 13 2464.S -29.61 99.51

3260.52 -26.08 110.40 201.64 78.66 17 43 0 2260.5 -29.23 83.60

2939.00 -28.28 87.22 202.10 8O.OD 19 IT 19 1939.0 -29.6! 59.80

2610.22 -33.56 63.1? 203.01 83.24 20 36 34 1610,2 -32.83 34.45

ORBIT DETERMINATION ACCURACY

ST 77.9 SR 126.0 IS 124.3

CRT .9644 CR8 -.9g95 CET -.97E?

LEA 192,g NSA 13,9 SEA .4

ELI 147.7 EL2 11,7 ALF 58.43

ARRIVAL DATE NOV 1? 1971

EARTH TO MARl

INC 4.4132 Vl 29.843

APO 214.06 V2 23.929

ETC 271.21 LV! 23.99

RAP 300.74 (CC !.3449

INJ 2 LAT INJ 2 LONG

-37.77 101.59

-34.19 gg.97

-30.80 95.44

-28.17 RE.2?

-2T.12 70.10

-29.17 47.13

DIFFERENTIAL CORRECTIONS HID'COURSE EXECUTION AccuRAcY

TOE 1.2441 TRA 1.0936 TC3-1.5212 BAU .6436 8GT 2328.8 8GR 4563.5 883 1117.7

RDE 1.9785 NRA 2.8222 RC3-1.4942 FAD .12072 RRT .9316 RRF .9991 RTF .9331

FOE 4.9893 FRA 9.072| FC3-4.6146 BSP 875t $GB 5217,3 R23 ,0773 R!3 ,9961

BDE 2.2531 ERA 3.0261 BC3 2.1323 FIP 1970 $Gl 5153.4 IG2 014.2 THA 81.93

LAUNCH DATE MAR 29 1971 PLIGHT TIME _34.00

HELIOCENTRIC CONIC DISTANCE 371,130

RL t49.31 LAL -.00 LOL 181.6T VL 32.2Sg 6AL -4.72 AZL 85.39 HCA 192.27 SNA leO.DE ECC .16901

RP 211.80 LAP -.94 LOP I8.91VP 22.743 GAP 4.13 AZP 04,31TAL 329.48 TAP 161.T4 RCA 146.02

RC 124.177 GL 32.71GP -3S.IS ZAL 133.49 tAP 91.19 ETS 179.72 ZAE 124.94 ETE 208.66 ZAC 67.37

PLANETOCENTRIC CONIC

C3 20.955 VHL 4.576 DLA lg.ll RAL 32!.71 RAD 1643.3 VEL 11.873 PTH 6.89 VHP 4.OSl eRA -SE.12

LNCH AZNTH LNCH TIHE L-I TIME 1NJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN

SO.DO 15 9 10 3S43.3S -4g.82 132.14 199.62 9g.63 16 8 14 2S43.4

SO.DO 15 23 23 3SOO.!l -40.14 I2g.ss 200.72 93.9? 13 23 44 2500.2

?O.OO "IS SO I5 3425.94 -34.|S |23.ES 200.94 19.47 16 4? 22 2426.9

60.00 16 31 46 3296.79 -29.63 113.59 200,75 88.30 l? 28 43 2296.8

gO.DO 17 40 AS 3074.11 -2?.BE 97.08 200.t0 I5.Og 18 31 sg 2074.1

lOO.O0 lg 14 30 2?71.27 -29.63 74.96 200.75 85.S0 20 O 49 1771.3

IiO.OO 20 49 42 2473.76 -34.13 52.37 2DO.g4 89.47 21 30 55 1473.8 -30.80 24.35

DIFFERENTIAL COqRECTIONE NID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE t.2137 TEA 1.2534 TC3"1.7270 8AU .8399 SET 2753,7 SGR 4300.3 SG3 1228.7 ST 80.0 38 118.2 E| 128.E

ROE 1.6538 RRA 2.6440 RC3"1.4894 FAU .|2945 flflT .2420 RRF .8989 RTF ,_.32 CRT ,9962 CR$ ".9993 Cl! °.1118

POE 5.0521FRA 8.84?_ FC3"5.3481 |lP 8529 leg StOG.5 R23 .DgOt R13 .gg4g LEA t89.3 HSA 13.0 $9A .4

90[ 2.0513 ERA 2.92E1 5C3 _.29DS FSP 2|15 EGI 5045.3 SO2 788.0 THA 58.03 ELI 140.7 EL2 lO.I ALP 5S.SE

LAUNCH DATE MAR E8 left FLIGHT TIN( _3_.00 ARRIVAL DATE NOV 10 IEti

HELIOCENTRIC CONIC

RL 149.31 LAL -.00

RP 2It.IT LAP -.90

RC 129.431 GL 29.ET

PLANETOCENTRIC CONIC

C3 t9.782 VHL 4.440

LNCM AENTH LNCN TIN[

50.00 15 27 34

60.00 15 48 40

TO.Q0 16 19 18

90.00 17 ? 0

90.00 18 19 8

100.00 19 49 12

110.00 21 18 42

DIFFERENTIAL CCRRECTIONS

TOE 1.19g7 TRA 1.4162 TC3-t.9206 8AU .6378

RDE 1.4805 RRA 2.4608 RC3-1.4387 PAU .13630

FDE 5.0919 FRA 9.5158 FC3-5.9738 88P 8388

Bee 1.9055 ERA 2.8568 BC3 2.4118 FSP 2344

DISTANCE 575,325 EARTH TO MARE

L04. |86.1T VL 32.2S8 GAL -4.?1 AZL 88,12 HCA |93.40 8MA 180.03 ECC .18923 INC 3.8792 Vl 22.343

LOP 20.12 VP 22.708 GAP 3.93 AZP g3.TT TAL 329.24 TAP 162.7! RCA 145.97 APO 21A.iO V2 2S.8EE

9P -32.68 2AL 133,49 ZAP Eg.s| ET$ I78.57 ZAE 124.53 (TE 203.70 ZAC 6g.68 ETC 270.99 LVl 21,8i

DLA 16,44 RAL 323.0T RAD 6642.7 V_L 11.523 PTH 1.84 VHP 3.920 DPA -56.04 RAP 296.5T ECC 1.3256

L-I TIME INJ LAT INJ LONG INJ RT AeC INJ AZNTH INJ TINE PO CeT TIN INJ 2 LAT INJ 2 LONG

3482,58 -43.64 124.71 1g6.35 105.23 !6 25 36 2462.6 -34.77 ge.21

3407.30 -39.41 121.57 198.38 gg.21 16 43 2? 2407.3 -51.14 g3,31

3317.21 -33,89 113,!0 Igg.21 94.32 17 14 33 2317.2 -28.33 87.70

3137.62 -29.83 104.00 19g.43 9!.33 !? sg 48 2167.6 -26,25 77.15

2934.76 -29.28 $6.92 199.47 go. IS !9 8 3 lg34.8 -25.37 G0.28

2_42.0g -29.83 63.37 199.45 91.33 20 33 54 1642.1 -26.25 39.52

2384.03 -33.89 44.02 19g.21 g4.32 21 38 6 1364.0 -28.33 1_.62

NED-COURSE EXECUTION ACCURACY ORBIT DETERM|NATIC_ ACCURACY

8GT 2987.6 SGR 4DS2.T S03 1323.4 8T 82.4 SR _07.7 $8 128.7

RRT ,9300 RRF .998? RTF .9512 CRT .9916 CRS -.9989 CST -.g946

SGB 5034.8 R23 .1022 R13 .gg35 LEA 186.5 NSA 12.2 SEA .S

$G1 4g77,2 SG2 ?59.3 THA 54.03 ELI 135.3 EL2 8.5 ALF 52.63

272



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19712

LAUNCH OATS NAR II 1971

HELIOCENTRIC CONIC

RL 14S.3l LAL ".00
RP 118.14 LAP -.iT

IC 111,704 iL 81.13

PLANETO¢ENTRIC CONIC
C3 IS,ill VI4L 4,354

LNCH AZMTH LHCH TIN[

SO,OO 13 43 50

SO,OO 11 e 21
70.00 IS 43 El

DO.DO IY 33 32

SO.DO 10 49 47
100.00 20 10 84

110,00 81 48 48

FLI'GHT TIM( 238,00 ARRIVAL DATE NOV 81 IiYl

OIITAHC[ 579.504 EARTH TO MARS

LOL 18G.S? VL 3|,2|Y GAL -4.00 AZL 86.97 HCA 194,$0 3HA 100.03 ECC ,IOiSO INC 3,4324 Vl El.R4)

LOP El.St VP 22,R71 SAP 3,?2 AZP 93.32 TAL 329.00 TAP IS3,S8 RCA 14S,91 APO 814,|4 V8 85,RS4
GP -30.80 ZAL 137.19 lAP 07,7i [TS 177.5| lAD 123.86 ST( 202,9Y ZAC 71.77 ETC 870.77 LVl 80.88

OLA 13.el RAL 324.83 RAO |648.4 VEL II,?S9 PTH 6.61 VHP $,StS DPA "34.19 RAP 89S.$9 [CO 1.3180
L-I TIN[ IMJ LAT |NJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 8 LONG

3394,46 -44,|4 110.75 194,38 IO9,SS 16 40 32 t3R4.S "38,04 98,00

3329,51 -38,37 115,28 |96,64 103,40 17 3 51 8329.5 "29.07 88.48
328S.5E -33o18 toe,12 197.08 98.59 17 3T 8 222S.$ "26.31 SI.SR

3093.04 -29.41 S6.26 198,42 95.30 18 81 3S 2063.0 "84.24 70.04
8823,3R "8?.gD 78.?9 198,56 94.21 |9 39 50 1683.4 -83.40 S8.99

RS37.Sl -29.41 37.63 198.42 95.38 21 0 41 1537,5 "84.24 31.40
R273.34 -33.18 37.04 197,88 98,59 22 20 41 1271,3 -8S.31 t0,$$

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY
TOE t,19SS TRA 1,579| TC3-2,1014 BAU ,6449 6ST 3224°7 3GR 3806.? $G3 1396,S

ROE 1.3024 RRA E.3196 RC3-I,i31R FAU .14405 RRT .9577 RRF .9984 RTF .9086

FOE 3.0_? FRAIO,039S FC3-S.5774 RIP 6207 608 4988.9 R23 .1121 RI3 .9921
lOS I,TDQI |RA t.806| OC3 2.5420 FIP 2440 6GI 4937.4 $02 710.4 THA 49.94

LAUNCH DATE NAR 28 1971 FLIGHT TINS 240.00

HICLIOCENTRIC CONIC DISTANCE 563.679

RL 149,31 LAL ".00 LOS. 186o67 VS. 32.25? GAL "4.84 AZL 86,95 HCA |g5,88 SNA
RP 818.43 LAP 0.83 LOP 88,32 VP 22.635 GAP 3.53 AZP 92.94 TAL 328.75 TAP

RC 100.999 GL 83,52 GP -26.03 ZAL 138,69 ZAP 85.97 ETS 176.95 ZAE 123.00 ET£

PLANETOCENTRIC CONIC
C3 16.598 V14L 4.289 OLA 11.18 RAL 320,30 RAD 6642,1 VEL ll.765 PTH 6.79 VNP
LNCH AZNTM LNCH TIRE L-| TIN[ INJ LAT INJ LONG INJ RT A6C INJ AZHTH INJ TIRE

50.00 15 57 58 3336.50 -42.80 113,93 192.77 113.15 16 S$ 34
QO.OO IS 85 22 3263.62 -37,20 I10.01 190,42 106.76 17 19 49

YO.O0 I? 3 93 3150,29 -32,26 102.37 199.96 101,88 |? 53 24
80.00 17 59 29 237S,I1 086.69 89.91 197.71 98.65 18 49 S

90.00 19 15 19 2Y31.39 -27.35 78.13 197.92 97.48 20 0 SO

100.00 20 42 21 2490,$8 -88,69 51,27 197.7| 98,65 21 23 IE
110.00 28 3 20 8197.11 -32.26 31,28 196,96 101.89 22 39 57

OlFFERENY1AL CCRRECTI_ HID-COURSE EXECUTION AccuRACY

TDE 1,E038 TRA 1.7440 TCS-2.E?ID SAU .9500 6ST 3467.6 SGR 3596.8 SG3 1466.S
RDE 1*8318 RRA E.IODD RC3"1,3517 FAU *1464R RRT .9609 RRF *9980 RTF ,9623

FOE S.1114 FRAIO,5540 FC3-1,0916 R8P 8291 8GB 4998.1 R23 .1226 R13 .9901

BO[ 1.7215 IRA !.?1t6 ICE E,1431 FIP 86|1 8GI 4947.2 $82 697,9 TMA 4S.Ol

ORSIT DETERMINATION ACCURACY
8T 05.0 3R 90.S 88 lEO.6

CRT ,9943 CRS ".9984 CIT "*DIGS
LSA 183.3 NSA tl.5 68A ,D

EL! 130.7 EL8 6,9 ALF 49,31

ARRIVAL DATE NOV 23 1971

EARTH TO MARS

180.03 [CC .10984 INC 3.0527 Vl 89.843

164.93 RCA |45,85 AFO 814.21 VE E3.R$E
200,48 ZAC 73.63 ETC 270.57 LVI IS.SS

3.733 DPA "52.45 RAP n4,ii [CO 1.30|Y
PO CST TIM INJ 2 LAT INJ E LONG

2336.6 -29.60 06.64
2233,6 "26,S0 64.31

2tS0,3 -24.28 71,iS

|9?l,I -28°29 S4.63
1731.4 "RI.SI 4i.61
t4SO.S -22.29 IS.16

119?,1 "24,28 3,S?

ORBIT DETERMINATION ACCURACY
ST 88.0 SR 93.6 $8 130.4

CRT ,9963 CRS -,9979 CST -,9003
LSA 182.7 NSA 10.8 SSA .7

EL! 123.4 EL8 3,3 ALF 4S.79

LAUNCH DATE NAN |6 1171 FLIGHT Y|N[ 242.00 ARRIVAL DATE NOV 83 3971

HELIOCENTRIC CONIC DISTANCE 587,855 EARTH TO NAN8
RL 149.31LAL ".00 LOL |S6.DY VL 3E.ESS SAL "4.89 AZL 07°27 HCA 19T.0Y 8MA 180.04 [CO .19025 |HC E, YES? Vl 89,843

RP 818.78 LAP ".80 LOP 23.72 VP 22.509 GAP 3.33 AZP RE.S1 TAL 328.49 TAP 1IS.IS RCA 145.79 APO R14.ES VE E3. YIR
RC 133.318 6L 81.11SP "EY.R3 ZAL 139.90 ZAP 84,|S [T$ 175.00 ZA[ 121,95 EYE liO.E$ SAC ?S,3S ETC 270.3? LV! IT.3Y

PLANETOCENTRIC CONIC
C3 IS.009 VML 4.843 OLA 8.91RAL 32i,80 RAO IN|.R VEL 11.749 PTH S,TS VHP 3.675 DPA "SO.DR RAP RS3.40 ECC 1.iSiS

LNCH AZMTH LNCH TIRE L-I TIN[ INJ LAT |NJ LONI |NJ RT A$C INJ AZHTN |NJ TIN[ PO CST TIM INJ 8 LAT INJ | LONG
50.00 16 10 IS 3287.03 -4|.40 110.00 191,T3 115.92 |? S 9 2287.0 -87.44 89.90

IO.O0 IS 40 13 3R07.33 °36.01 IOS,?I 194.98 109,47 17 33 43 220Y.3 "24.?? 80.84
70.00 IT &l 4I 3085,42 -3I.tS IT.S8 190,37 104,54 18 13 7 2085.4 -82,30 ?t,SS

R0.00 IS 80 3 8JOE,SO -27.62 04.1_ 197,87 lOI.3O 19 8 IS tSOS,S -20.4T SI.It

lO,O0 18 37 8 8153.8l -2i,$4 6i.il 197,54 100.14 20 tl 28 IlS3.S "19,76 41.6t
100.00 81 t 59 2317,07 sET.OR 48.99 197,87 SOl.30 21 4l 3t I377.1 -80.4? t0,18

110,00 88 81 l 8138.84 "31.2S IS,SO 19S.3? 104.54 22 SS 40 1138.2 -88.30 I.S!

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

TDE 1,8108 TRA 1.9094 TC3"E.4317 BAU .6601 |ST 3Y10.3 $_q 3394.4 SG3 ISl9,$ ST SI,O 8R 08.838 131,1

ROE 1_1434 RRA !.0144 RC3-1.273l FAU ,14148 RRT ,IS$S RRF ,II?S RTF ,_i§$ CRY o1811 (RI -olVYl CIT -,1114
FOE 3.1113 FRAIO,ISI4 FC3-?.1301 lip 8371 IGI $02R,R R83 .13tS RI3 ,$850 LSA !18,1 H3A 10,1 llA .4

lOS I,$707 IRA E.4tlO IC3 |,74|1 PIP t?SO $SI 4R83,0 308 R?S,7 THA 42.31 ELt 12S,? EL2 3o7 ALF 44,0R

k&Wt¢M OATS MAR RI IR?I FLIGHT TIN[ 244.00

DIITANC[ SS8o038
LOL ISI,67 VL $2,203 GAL -4.$4 AZL 87.53 HCA 198.87 8NA

LOP 24.92 VP 88,S38 SAP 3,|3 AZP 98,32 TAL 388.2t TAP
6P -83,91 IAL 140.Sl ZAP 8_,$3 ETS ITS,IS ZA[ 120.77 ETE

DLA S.31 RAL 327,1R RAO 6041,8 VEL 11,733 PTH 6.77 VHP

L'I TINS INJ LAT

3244.42 -40,09
3103,91 "34.80

3080.7| -30.23

ES3R,|R -23,00
ESRT.S4 "RS.RS

8394.|9 "ES.90
801_.34 "SO.SS

ARRIVAL DATE NOV 87 8878

MELIOC[NTRI¢ CONIC EARTH TO MARS
RL 140.31LAL ".00 180.OR [CC ,13070 INC 2.4410 V! 80.843

RP 813.01 LAP ".YR ISS.4S RCA 145.72 APO 214,40 V8 81,?SS

RC 133.i43 GL !1oll IDI.ll ZAC 7S.9R ETC 170.19 LV! IS.41

PLAMETOCENTRI¢ CONIC
C6 1?o?I3 VHL 4o215 3,081 OPA -41,43 RAP 291.9I EC¢ 1,2RSE
L_¢N AZMTM LN¢H TIRE INJ LONG INJ RT A8¢ INJ AZNTM INJ TIN[ PO CST TIM INJ 2 LAT INJ t LON9

$D,O0 IS 811Y 103.T? IRI.O? I|S.IS 17 IS 82 2844.4 "20,33 83,13
60,00 IS $3 tS IOE,t3 194.13 111.61 17 40 4 RISS.S "22.SS YD.13

?0.00 t? 37 EO D3.ST 891.04 101.71 IS t? SO t02R.? "EO.ST S9.EO

DO.O0 IS 38 1 80.|T 197.01 t03.41 19 2S 80 1039.Y -IS.88 SS.SR
90.00 19 16 T 61.96 197,38 102.30 20 30 14 1187,6 -86,84 37.41

tO0,O0 81 80 53 41.$4 197,06 t03.46 El SD t? 1314,2 -IS.81 17.00
810.00 tE 36 4S n,48 191.04 106.?! E3 11 t) IOTS.S -tO.S7 3S8.tt

OIFlrlIENTIAL CCRRECTION8 NIO'COURSE EXECUTION ACCURACY _BIT O£T[RMINATION ACCURACY

TO4[ 3*E331 TRA E.OTE4 TC3"E.5812 DAU ,17?1 8GT 3950.2 6GR 3193.2 613 ISS6.8 8T R4.t 8R 88,7 36 830,5
RDE t.0690 RRA 1,1311 RC_-t.tlSE FAU ,|SIR| RRT ._S6R RRF .0939 RTF ,9380 CRT .9903 CR8 -,OSl_ CST ".0181

PO_ $,0171 PlqAI3,t3?S FC3-7.4033 BSP 640R |_ S079,S R83 *1301 R13 ,RSTS LSA 180,D NSA R,7 88A ,R
I01 3.1117 IRA E,1371 K3 8,1SRt FIP IIOS Ill $O]D.O SG! S3R.D TNA 38,?S [1.1 |SS.R EL| t,3 ALF 41,11
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT[ MAR El II?l

HELIOCENTRIC CQNIC

RL 141.31 LAL %00

MP !13.3| LAP -.T3

RC 13?.ill GL !?,03

PLANETO¢ENTRIC CONIC

C3 17.805 VHL 4.lid

LMCM AZMTM LNCH TIN[

SO.O0 IS 31 9

80,00 17 5 11

?0.00 17 Sl 14

80.00 18 53 53

90,00 20 12 Sl

100.00 21 38 45

110.00 22 SO AI

FLIGHT TIHE 246.00 ARRIVAL DATE NCV tO I171

DIITANC[ 596.209 EARTH TO MARl

LOL 186.87 VL 32.261 GAL -4.99 AZL 27.21 HCA 199.46 8HA 100.02 [CC .19122 INC 2.1910 Vl 21.843

LOP 29,11 VP 22.321 GAP 2.94 AZP 92.07 TAL 327.93 TAP 167.39 RCA 145.95 APO 214.53V2 25.731

GP -24.29 ZAL 141,93 ZAP 80.51 [T$ 174,54 ZAEllg.48 (T( 194,37 ZAC 78.37 [TC 270.01 LV! 13.39

DLA 5.|0 RAL 328.09 RID 6641.8 VEL 1|.732 PTH G.T6 VHP 3.59a OPA -48.15 RAP 290.72 ECC !.289T

L-I TIME INJ LAT INJ LONG INJ RT ARC lNJ AZHTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3207.60 -38.87 104.08 190,71 119.96 17 24 36 220?.9 -23.85 81.74

3117.04 -33.79 99.11 193.69 !13.46 17 57 8 2117,0 -2|,33 TS.T?

2981.37 -29.24 90,17 195.93 108.50 18 40 56 1981.6 -ll.0I 86.34

2?85.38 °25.99 76,39 197.04 105,23 19 40 19 1785.4 °/7.29 32.37

2530.52 -24.?8 58.01 197.39 104.09 20 55 2 1530.5 -16,64 33.94

2259.03 -23,99 3T,T6 197.04 105.25 22 14 29 1259,8 -IY,I9 13.?A

2020,39 -89,24 19.09 195,93 1D8,$O 23 24 29 1026,4 -19.01 359,26

MID-C(_JRSE EXECUTION AccuRACY ORBIT DETERMIMATION ACCURACY

SGT 4168.3 5GR 3003.2 $03 1582.2 8T 97,3 9R 77.? S8 129.i

RRT .9695 RRF .9962 RTF .9721 ¢RT ,9998 CR9 -.9951 CDT ".2939

SG2 5153,7 R23 .13T9 RI3 ,9870 LDA 179,4 HDA 9,5 88A 1.0

8GI 5118,4 BG2 6OZ.| THA 30.37 ELI 124.9 ILl 1.2 ALF 39°$9

OIFFERENT IAL CCRRECT|ON8

TOE 1.2593 TRA 2.2351 TC3-2.7201 8AU ,6957

ROE .9984 flRA 1.8199 RC3"1,1514 FAU 01S477

FOE D.030l _RAII,4iil FC3"?.ttOi lip 0471

I0[ I.tOli BIIA l.i8|l 1¢3 _,9337 F|P 2034

LAUNCH OAT[ MAR 28 IlT! FLIGHT TIH[ 240.00 ARRIVAL DATE DEC I 12T!

HELIOCENTRIC CONIC DISTANCE 600.383 EARTH TO MAR8

flL 149.31 LAL -,00 LCL 186.67 VL 32.263 GAL "5.03 AZL 88.03 HCA 200.64 8HA 180.12 [CC .19179 INC 1.9894 Vl 29.843

RP 213.11 LAP -,09 LOP 27,30 VP 22.490 GAP 2.75 AZP 91.84 TAL 327.84 TAP 168.28 RCA 145.58 APO 214.67 V2 25,097

RC 140.354 GL 19.29 {4I -22,98 ZAL 142.77 ZAP ?8.70 ET8 174.00 ZAE I18.13 ET£ 192.74 ZAC 79,69 ETC 269.65 LVI 14.44

PI.AN(TOCENTRIC CONIC

C8 |?.542 VHL 4.188 DLA 3.83 RAL 328.85 MAD 6641,? VEL 11.729 PTH 6.76 VHP 3.574 DPA "48.94 RAP 209.Sl [C¢ 1,288T

LNCH AZMTH LNCH TIN( L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CIT TIM |NJ 2 LAT INJ 2 LONG

SO.O0 |8 40 4 3175.71 -37.76 101.84 190.56 121.43 17 33 0 2175.7 "22.38 80.14

80.00 17 13 4? 3080.70 -32.74 96,57 193.85 114.94 16 7 ? 2080.7 -19,90 73.??

?0.00 19 3 42 2939,74 -28.30 87,27 195,98 109.97 18 52 42 1939.7 -|?.81 83,90

80.00 19 9 4 2738.17 -23.10 73.17 197.17 106.72 19 33 42 1738.2 -15.92 48.53

90.00 20 27 47 2480.91 -23.91 54.64 197.55 lOS.ST 21 g 8 1480,9 -13.29 30.93

100.00 21 50 36 2212.64 -25.10 34.54 197,17 106.72 22 2? 42 1212.6 -15,92 10.90

110.00 23 3 9 1966.55 -28.30 16.19 195.g8 109.97 23 36 15 986,6 -17,61 332.82

DIFFERENTIAL CCIqRECTION$ MID-COURSE EXECUTION ACCURACY OR2|7 DETERMINATION ACCURACY

TDE 1.2034 TRA 2.3999 T¢3-2,0430 BAU ,7141 $GT 4425.4 $GR 2830.2 893 1600.4 8T |00.8 8R 73.5 88 128.8

flOE .9429 RRA 1.7138 RC8-1,0837 FAU .15543 RRT ,9709 RRF .9954 RTF .9742 CRT ,9998 CR8 -.9138 CDT -.9950

FD[ 4.9976 FRA||,03|3 FC3-7.8711 BDP 8645 898 5253.0 R23 .1389 RI3 .9862 L8A 179.1 NDA 9,3 33A 1.0

80E !.3928 BRA 2.9490 De8 3.0451 FDP 2878 891 5221,3 892 574.2 THA 32.28 ELI 124.? EL2 1,2 ALF 38.11

LAUNCH DATE MAR 28 1971 FLIGHT TIME 250.00 ARRIVAL DATE DEC 3 1971

HELIOCENTRIC CONIC DISTANCE 604.S53 EARTH TO MAR8

RL 141.31 LAL -,00 LOL |98.8T VL 32.288 GAL "S.ll AZL 88.23 HCA 201.83 8HA 180.17 2CC .12241 INC 1.7717 Vl 81.843

RP 213.12 LAP -.11 LOII 28.49 VP 22.453 GAP 2,55 AZP 91,64 TAL 327.34 TAP 109,18 RCA 145.50 APO 214,83 V2 23.382

RC 142.739 GL 13.72 GP -21.?8 ZAL 143.31 ZAP 76.92 ET8 173.53 ZAE 116.T2 ETE 191.28 ZAC 80.89 2TC 239.70 LVI 13.57

PLANETOCENTRIC CONIC

C3 |?.343 VHL 4.189 DLA 2.23 RAL 323.80 MAD 6041.? VEL 11.729 PTH 6.?9 VMP 3°580 DPA "45.03 RAP 2t8,51 Ice 1.2387

LNCH AZMTM LNCM TIN( L-| TIME INJ LAT INJ LONG INJ RT ADC INJ AZHTH INJ TIME PO CDT Tiff INJ 2 LAT INJ 2 LONG

30.00 II 41 I! 3148,01 -38.78 99.94 130.59 122.85 17 40 39 8148.0 -21.08 78.?8

10.00 |? 23 23 3041,00 -3|.82 94,40 193.96 116.27 18 |6 12 2049,1 -18.63 ?2.06

YO.00 I1 14 50 2203.24 "2?.42 84.80 196,17 111.20 19 3 21 1903.2 -11.36 61.80

10.00 $1 20 30 281t.93 -24.27 70,39 127.42 10?.95 20 3 47 1897.0 -14.?0 4?.01

90.00 20 41 13 2437.58 -23.09 51.73 197.82 106.00 21 21 50 1437.6 -14.07 28.33

tO0.O0 22 3 41 2171,43 -24,27 31.?6 197.42 107.95 22 32 33 1171.4 -14.70 8,45

ttO.O0 Z3 14 24 1950.09 027,42 13.71 liD,IT 111,20 23 4i 94 250.1 -16,31 330,72

81FF[R[NTIkL CO_RECTION8

TO[ 1.3140 YRA 2.5141 TC3-2.1100 BAU .734|

ROE ,11?| RRA 1.9147 RC3-1,OI?3 FAU ,ill§4

F02 4.1310 WRAII,??I8 FC3-T,I?49 DiP 8841

802 I,Sll? IRA 3.0304 lC3 3.1300 FIP 2902

MID-COURSE EXECUTION ACCURACY ORBIT D[TERHINATION ACCURACY

$GT 4352.2 |DR |RGD.I 393 1810.3 8T 104.3 3R 33.8 $3 120.1

RRT .1711 RRF ,1144 RTF ,_190 CRY .ll33 CRI ".lit) ElY -,1131

19| 3341,1 R23 .13TI RI3 ,1131 LIA 179,1 NIA 1.2 81A I,I

I91 S341.D 392 54R,I THA 29,44 ILl 123.4 2L2 2,2 ALF 33,??

LAUNCH DATE MAR 21 I171 FLIGHT TIME 232.00 ARRIVAL DkT[ 0[¢ 3 1971

N[LIOCINTRI¢ ¢ON1¢ DI|TANC[ 906.T24 2ARTH TO MARS

RL 141.31 LAL -.00 L¢4. 186.8? VL 82.295 GAL -5,17 AZL 98,41 HCA 203,D| 8HA 130.21 ECC ,19308 INC 1,$$34 V!

RP 214,24 LAP -,it LOP 23.87 VP 22.417 GAP 2.38 AZP 91,47 TAL 32?,02 TAP 170,03 RCA 143,42 APO 215.01 Vt

MC 143.138 _ 12,30 GP "20,89 |AL 144.|1 2AP T8,17 2T8 1?3.|l 2AE Ill.29 IT[ 199,97 ZAC 82,00 2TC 28R,38

PLANETO([NTRIC CONIC

¢8 17.804 VHL 4.111 OLA 1,00 RAL 830,32 RAD 8641.$ V[L 11.732 PTH 9,78 VHP 3,SS] OPA "44,?9 RAP 287,$0

LNCH AZNTM LN¢M TIM( L'I TIME INJ LAT INJ LONG

30.00 18 SS 3? 8123,93 "33.88 $8.34

I0,00 I? 34 0 8021,48 -30.17 82.33

?0.00 18 !$ || 2871,31 -28*92 82.89

80.00 II 32 24 2180.14 "23,41 iT,92

80.00 20 33 !! 1311.31 -11,32 42.21

100,00 28 I| ID 2|||,31 -23,41 25.38

I10,00 13 14 81 II11,11 -It,I! 11,38

OlPYlRENT IAL ¢CRRE¢TICNI

TK 1o8418 TRA 2,7210 TC3-3,0874 |AU ,7838

NO4[ ,I1?1 RRA |,311t RC3 -,ISlO FAU .13497

ffOI 4,8138 PllAII,1814 ffC3-T,8118 18P 1088

I01 I.Illl Ilia I,IIN I¢1 8,1114 FIP 1811

29.143

23,82?

LVl 12,71

2CC 1.2897

INJ RT ADC INJ AZMTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

190.75 123.68 t? 4T 41 2123.8 -18,14 ??,82

194.19 117,19 1| 24 30 2021.3 -17.31 ?0,39 '

199,47 112.23 12 13 8 1971.3 -tS,29 |9.21

197,77 108.99 20 11 41 |190,9 -13.10 44,1Y

198,18 107.88 21 83 12 1819,1 -12o17 28.01

19T.TT 108,91 21 30 II 1131.8 -18,80 i,14

198,47 111.28 18 It 8t II1.1 "13,21 381,tl

MID-CQURDE IX[CUTlER ACCURACY ORD|T DETERMINATION ACCURACY

8GT 4888.3 8DR 2315.9 893 1812,8 8T 107,0 8R 99,4 89 127,2

RRT .8721 RRF ,9932 RTV .9T78 CRT .8882 CR8 -,2203 CDT -.8888

891 34|?*| R23 *|830 R13 ,I091 LIA 178,2 MDA 8,2 88A I*1

Ill 1471,t 181 S!?,8 TMA ll,ll ELI II1.| !1.1 1,8 ALF I1,II
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT( MAR 28 lIT!

NELIQCCNTRIC CCNIC

RL 14O,3t LAL -,DO

RP 214.SS LAP -.58

RC lAY.SOS GL II.OI

PLANETOCENTRIC CONIC

C3 IT,TOO VML 4,ZO0

LMCN AZMT_ LMCH TIM(

50.00 t? 2 2T

80.00 IT 42 9

?D.O0 18 34 32

80.00 16 42 5?

vO.O0 21 4 2O

100.00 22 25 49

110.OO 25 SS 56

FL|QNT TIME 8|4.00 ARRIVAL DATE DEC ? till

OIITANC[ ill.liE EARTH TO MAIl

LQ4. ||$,lY VL $i.l?i GAL -I.E3 AZL R8,$? HCA IO4,l$ RMA 180,lY E¢C .19$81 INC 1,4323 vl 29.$d|

LOP |0.$$ VP ||.311 GAP 8.it AIR R1.$! TAL $24,?0 TAP |70.R9 RCA 141,31 APO 215,21 v2 2|.5$1

GP -19.14 2AL 144.Y9 2AP TS,OR [TO IT2,TI 2RE |13,il [T[ Ill,i| 2AC 81.01 [TC 209.4) LVI 12.05

OLA -,It NAb 33t,01 MAD 11141.8 VEL 11.?3i PTH i,?? YHP 3.513 DPA "43,03 RAP 208. ?O ECC 1.2995

L-I YIN[ INJ LAY IN4 LONG IHJ A_ ASC |MJ AZMTH [NJ TIME PO CSY TIM [MJ 2 LAT IMJ 2 LONG

3102.98 -3$,01 91,98 lll.Ol 124,50 IT $4 lO 2103.0 -IS.DO 76.o?

290T.39 -30.21 90.9l 194.51 lIO.O$ 18 32 ? 1997.4 -I0.52 60.32

2843.32 -21,89 80.82 196.65 1|3.10 19 21 51 1643.3 -14.27 58.43

2029.20 -22.?7 05.91 198.20 |09.89 20 26 40 1029.1 -12.61 43,13

2309.16 -21.6! 47,02 |98.64 108.?0 21 43 52 1366.2 -II.9R 24.12

2103.5Y -22.77 2Y.29 190.20 109.06 23 0 52 ||03.0 -12.61 4.40

1680,$4 -25.09 8.?4 $96.65 $$3,$0 24 S 20 890.t -14.27 341.3s

DIFF(RENTIAL CCRR[CTICNO

TO[ 1.3847 TRA 2.8906 TC3-3.1959 8AU ,778$

NO( .6241 RRA !.4545 RC3 -.9894 FAU .13401

FOE 4.8050 FRAll.8885 FC3-7.3309 BOP 9305

BOO 1.6113 BRA 3.22T2 DC3 3.2079 FOP 2913

LAUNCH DATE MAR 26 19?l

HELIOCENTRIC CCIMIC

flL 149.31LAL -.DO

RP 214.88 LAP -.55

L(_. 196.07 VL 32,276 GAL

LOP 32.03 VP 22.345 GAP

MID-COURSE [XI_CUTION ACCURACY _iIBIT OETERNIMATIGN ACCURACY

8GT 5113.2 3GR 2373,! SG3 $608.2 8T 111.3 SA 63.3 38 I_0,1

RAT ,R?2O RRF ,9917 RTF ,9786 CRY .996R CR8 -.ODDS COT -.9072

SOB 5117.1 R23 .1322 AI3 ,9048 LSA 179,$ MSA 9.4 OOA |.2

SO| $$14,| $82 $08.3 THA 24.49 ELI lZO.D EL2 4.4 ALF 28.$6

FLIGHT TII_ 2S6,OO ARRIVAL DATE DEC 6 $9Yt

DISTANCE 617.056 EARTH TO MARS

-5.30 AZL 80.71 HCA 205.3R SNA 180.33 ECC ,19459 INC 1.2855 Vl 29.843

1.9R AZP gl.16 TAL 325.3? TAP |75.T3 RCA |45.24 APO 255.42 V2 25.554

GP -18.69 ZAL 145.35 ZAP ?I,?R ETS 5?2.43 ZA£ 112,33 [TO 187. T6 ZAC 83.98 ETC 269.32 LVI 11.30RC 149.988 GL 9.63

PLANETOCENTRIC CONIC

C3 !?.856 VHL 4.226

LNCN AZNTH LNCH TIME

SO.Q0 l? 8 46

60.00 I? 49 32

TO.GO 18 43 6

80.00 19 52 36

90.00 21 14 34

100.00 22 35 28

110.00 23 42 33

DLA -I.13 RAL 331.R7 AAD 6641.9 VEL 11.742 PTH 6.?T VHP 3.559 DPA -42.94 RAP 2R5.92 ECC 1.2936

L-Z TIN[ INJ LAT |NJ LONG INJ AT ASC INJ AZHTH INJ TIME PO COT TiM INJ 2 LAT INJ _ LONG

3084.77 -34.35 95.82 191.36 125.20 10 O 10 2084.8 -IR.08 ?S.?T

29T6.30 -29.53 69.60 194.gl 118.78 18 39 8 1976.3 -15.64 80.23

2818.T6 -25.22 Tg.22 197.30 113.83 19 30 S 1818.8 -13.40 3?.06

2601.17 -22.11 04.10 190.69 110.59 20 35 57 1601.2 -!1.74 41.52

2336.71 -20,95 45.11 log.14 109.44 21 53 30 1336.7 "1|.11 22.40

2075.04 -22.11 25.46 190.09 110.59 23 10 4 1075.6 -11.74 2.89

1865.59 -25.22 8.$4 19?.30 113.03 24 53 30 885.6 -13.40 345.98

DIFFERENTIAL CCRRECTIGNS

TOE 1.4230 TRA 3.0534 TC3-3.2565 DAU .8021

ROE .?g82 RRA 1,3527 RC3 -.8283 FAU ,15259

FOE 4.8132 FRAIS.9D40 FC3-7.3900 RiP _555

SO( 1.6301BRA 3.3380 BC3 3.3602 FSP 2902

LAUNCH DATE MAR 28 1971

N£LI_ENTRIC C_IC

RL 149.31LAL -.DO

RP 215.21 LAP -,51

RC 15Z.430 GL O.T5

PLANETOCENTRIC C_iC

C3 |8.03T VHL 4.247

LNCH AZMTH LNCH TIN[

50.00 l? 14 37

6D.OD !? 50 22

?O.OO 18 Sl 0

89.00 20 ! 29

90.00 21 23 52

109.00 22 44 _0

IID.O0 23 50 26

NID-CCURSE EXECUTICN ACCURACY CR|IT DETERMINATION ACCURACY

SOT 5333.3 SGR 2240.0 SO3 logo.6 ST 114.8 OR 60.5 IS 125.0

ART ,9712 AAF °9900 RTF .9Tg$ CRT .gg4e CRS -.go_2 COT -.9gTY

SOB 5704,T R23 .|279 RI3 .9846 LSA 180.0 NSA 8.5 SIR 1.3

SOl 5763.6 SG2 493.6 THA 22.36 ELI 529.7 EL2 5.4 ALF 27.73

P_IGHT Tlkil_ 250.00 ARRIVAL DATE D[C It lg?l

DISTANCE 621,257

LCL lOS,it VL 32,280 GAL -S.37 AZL 88.85 MCA 206.53 8HA

LOP 33.20 VP 22.305 GAP 1,80 AZP 91.03 TAL 326.03 TAP

GP -1?.82 2AL |45.6? ZAP 70.|5 ITS 572,16 ZAE lID.OR [T[

EARTH TO MARS

|80.30 ECC .19541 INC l.lSl? Vl 29,843

172,56 RCA |45.14 APO 215.65 V2 2S,518

184.83 ZAC R4,81 ETC 209.21LVI 10.74

DLA -2.04 AAL 332.30 AAD S1641,| VEL 11,TSD PTH S,T$ VHP 3,S89 DPA -42.$0 RAP 215,23 ECC 1,2_o8

L-I TIN[ INJ LAT INJ LON$ |NJ RT ASC INJ AZNTH INJ TIN[ PO COT TIN INJ PLAT IMJ 2 LONG

301_,97 -$3,?$ 04,83 IOl.?? 125.76 18 $ 40 2069.0 -17.32 75.04

2RST.R3 -2R.92 80.42 $95,30 119.$9 18 45 39 195?.9 -|4.80 07._8

2T97,25 -24,R2 T?.94 197.81 114.45 |9 3? 3Y 1797.2 -12.62 55.5T

2570.50 -25,51 i2,SI 196.23 11t.22 20 44 25 15TO,e -IO.9O 40.11

2310,75 -20,35 43.44 199,T0 110,07 22 2 22 1310.? -10.33 2o.gG

2051.05 -21.51 23.86 199.23 $11.22 21 50 51 1031.1 -10.96 1,48

1844,04 -24.O2 6.76 197.81 114.45 2A 21 10 844.1 -12.62 544.T9

DIFFERENTIAL C_RECTION5

TOE 1.465] TRA 3.7173 TC3-3.3351 8AU .0254

RO[ .??QS RRA 1.2782 R¢3 -.?YOl FAU ,lSO4T

rOC 4.7605 FRAIl,0814 FCI-T.2220 |3P 9042

ROE 1.0334 IRA 3.4412 |C3 3.4229 FOP 288T

MID-COURSE EXECUTION ACCURACY ORBIT _(TERNINATION ACCURACY

SOT S545.3 5_ 2II$.0 5G3 ISO4,3 ST 118.4 SR 58.t S| 123.$

RAT ,O?OI RNF .9110 RTF ._.05 CRT .go2| CR8 0,8131 CO! -,9981

SOB 5939.0 R23 ,122Y RI$ .R844 LSA 150.? NSA g.o $SA !.3

$GI 5919.4 $82 40|,5 THA 20.44 ELI ISl.e EL2 Q.4 ALF _8.OI

LAUNCH DATE NAR 28 19TI PLIGHT TIME 260.00 ARRIVAL OATC DEC J3 18?1

N[LIOCEMTRIC CONIC

flL 140.31 LAL -.00

RP _35.54 LAP -.48

RC 154.604 GL ?,?O

PLANET_CEHTRIC CO#|C

C3 t0.250 VML 4,2Y2

LNCN AZMTH LNCH TIME

50.00 1? 20 4

RO.OO 10 2 41

YO.OO 10 50 tO

OO.OO 20 O 40

60.9U 21 32 26

lO0.O0 22 52 32

!10.00 O I 40

DIITAN¢[ 525,3?$ EARTH TO MARS

LOt. |DO.IT YL 32,251 GAL -$.44 AZL 80.9? HCA 20T,?O 8HA tRO.4Y ECC ,59628 INC 1.0205 Vt 29.043

LOP $4.3? VP 22,2?3 GAP !,6t AZP 90,9| TAL 325.08 TAP 173,3R RCA 145.06 APO 2JS,$9 V2 26.400

GP -IT,OD ZAL 145,35 2AP 14.$| IT3 I?1,92 ZAE ID5,39 ETE 185,00 ZAC 85,68 £TC 209.11LVl tO.I|

OLA -2.|? RAL 332.91 AAD I542.0 Y[L 11.759 PTH $,75 VHP 3.$04 DPA -41.31 RAP 284.61

L-I TINE INJ LAT [NJ LONG INJ RT A$¢ [NJ AZNTH [NJ TIME PO COT TIR INJ 2 LAT

3015.30 -31,18 $3,9_ 192._3 126,29 18 lO sg 2055,3 -16.06

2941.03 -29,38 8?,45 191.R? 119,91 10 $1 43 1941.9 -14.21

2?T8.36 -24.00 T6.G4 lgR.36 114.98 |9 44 36 IY?8,4 -ll.g4

2554.94 -20.9? $1.13 |g9,81 111.T5 20 52 15 1554.g -10.26

220T.06 -19,85 41.96 2Q0,29 150.6Q 22 tO 34 1287.9 -9.63

2029,45 -20.9? 22,50 $gR.81 111.?S 23 26 21 1029.4 -10.26

1825.2Q -24,08 5.35 $90.36 $14,98 0 32 5 025.2 -15.94

OIFFERENTIAL CCiRRECT|ON8

TDE 1.5087 TRA 3.3801 TC3-3.4006 BAU ,0488

ROE .?495 RRA 1,2042 RC3 ".?164 FAU .$4522

rDE 4.7161 FRAIl.8310 FCS-?.031S DIP 10526

BOO 1.6946 8RA3.5082 0C3 3.403| FOP 2002

MID-COURSE EXECUTION ACCURACY

SGT $?60.2 6DR 2009.0 SG3 1516.D

RRT .H94 RRF .9056 RTF ,9809

SOB 6097, S RZ3 ,1170 R13 .9843

SOl 60?9.2 $82 472.4 THA 10.70

[CC 1.)003

INJ 2 LONG

T4.41

DO.40

$4.84

38.6_

$9.50

.85

$43,?6

ORBIT OCTEANINATION ACCUI_ACY

3T 122.D SA 55.8 S$ 122.?

CRT .989? CRO -,9808 C6T ",8985

LSA 181,S NSA 10.10SA 1.3

ELI 134.0 EL2 ?.3 ALF 24.43

2T$



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE MAR 28 19Yl

HELIOCENTRIC ¢C_qI¢

RL 149.31 LAL -o00

RP 215,87 LAP -o44

RE 157.383 GL 6.e5

PLANETOCENTRIC CONIC

C3 18.491 VHL 4.300

LNEH AZHTN LNCM TINS

SO.DO 17 25 9

60.D0 19 8 34

70.00 19 S 4

80.00 20 17 14

90.00 21 40 22

100.00 23 0 $

110.00 0 $ 23

FLIGHT T1NI[ 262.00 ARRIVAL DATE OEC IS 1971

LOL 196,67 VL 32,290 GAL

LOP 35,53 VP 22,23? GAP

GP °16,24 ZAL 146,80 ZAP

DISTANCE 629.528 EARTH TO NARS

-5.51 AZL 89.09 HCA 208.90 9MA I80.54 ECC .19720 INC o9146 VI 29.$43

1,42 AZP 90,80 TAL 325,32 TAP 174,19 RCA 144,94 APO 216,1S V2 25,443

87.01 ET9 171.71 ZAE 107.93 (TE 195,25 ZAC 86.44 £TC 269.03 LYE 9.S0

DLA -3,61RAL 333,S0 RAD 6642,2 VEL 11,T69 PTH 6,80 VHP 3,603 DPA -40,60 RAP 284,0T ECT 1,3043

L-I TIME IHJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TZME PO CST T|M INJ 2 LAT INJ 2 LONG

3043.32 -32,T0 93,26 192,74 126,71 18 15 52 2043,5 -16,09 73,87

2928,04 -27,91 86,54 196,42 120,34 18 57 22 1928,0 -13,62 63,73

2761.88 -23.61 75.59 199.94 115.43 19 51 6 1761.9 -11.34 53.94

2535.91 -20°49 59.93 200.43 112.21 20 59 30 1535.9 -9.65 37.80

2267.69 -19.32 40.TO 200.92 111.06 22 19 lO 1267.7 -9.01 18.42

2010.39 -20.49 21.30 200.43 112.21 23 33 37 1010.4 -9.$5 399.17

1808.70 -23.61 4.51 198.91 115.43 O 38 35 908,7 -11.34 342.86

DIFFERENT|kL CCRRECTION9

TOE 1.5532 TRA 3.$481 TC3-3.4752 BAU .8747

RUE o7310 RRA 1.1358 RC3 -.6660 FAU .14566

FOE 4.6805 FRAIl.?S63 FC3-6.8199 BSP 10406

BOG 1.7166 BRA 3.719g BC3 3.5384 FSP 2829

LAUNCH DATE MAR 28 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTI(3q ACCURACY (_BIT DETERMINATION ACCURACY

SOT 5994,8 3GR 1991.5 SG3 1543.9 8T 125.5 SR 53.8 98 121.3

RRT ,9662 _RF ,9827 RTF ,9814 CRT ,9864 CflS -.9777 CST -,9983

SGB 6257,5 R23 ,1112 RI3 ,9842 LOA 182,A NSA 10,4 SSA 1,3

$G1 6240.I SG2 466.1 THA 17,13 ELI 136.3 EL2 8.1 ALF 22.99

FLIGHT TIHE 264.00 ARmIVAL DATE DEC 17 1971

DISTANCE 633,678 EARTH TO MARS

RL 149.31LAL -.00 LO(. 106.67 VL 32.295 GAL -5.59 AZL 69.19 HCA 210.03 3NA 180.63 (CC .19816 INC .8096 Vl 29.043

RP 216.21 LAP -.41 LOP 36.69 VP 22.201 GAP 1.24 JZP 90,70 TAL 324.96 TAP t74.99 RCA 144.83 APO 216.42 V2 25.405

RC 159.881GL 6.02 GP -13.53 ZAL 147.23 ZAP 65.50 ET$ 171.53 ZAE 106.48 ETE 184.58 ZAC 87.15 ETC 268.95 LVI 9.07

PLANETOCENTRIC CONIC

C3 18.758 VHL 4.331DLA -4,29 RAL 334.07 RAO 6642,3 VEL 11.780 PTH 6.81VHP 3.625 DPA -39,91

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

50.00 17 29 54 3033.44 -32,29 92.65 193.28 127.06 18 20 27 2033.4

60.00 18 14 E 2916.04 -27.49 85.79 196.99 120.71 19 2 33 1916.0

70.00 19 11 21 2747.$1 -23.18 74.69 199.36 115.81 19 57 9 1747,5

80.00 20 24 16 2319.23 -20.06 58,88 201.07 112.59 21 8 15 1519.2

90.00 21 47 43 2249.97 -18.89 39.59 201.57 111.45 22 25 13 1250.0

100,00 23 7 8 1993.T0 -20.06 20.25 201.D7 112.59 23 40 21 993.7

110.00 O 14 43 1794.33 -23,18 3.61 199.56 115,81 0 44 38 T94.3

RAP 283.59 ECC 1.3087

INJ 2 LAT INJ 2 LONG

-15.80 73.41

-13.11 65.14

-10,81 53.16

-9,11 36.86

-8.46 17.41

-9.11 338.23

-10.81 242.08

DIFFERENT I AL CORRECTIONS

TOE 1.6009 TRA 3.7035 TC3-3.5327 BAU .8994

ROE .7156 RRA 1.0728 RC3 -.6181FAU .14271

FOE _.8083 FRAIl.GOT3 FC3-6.5t64 9SP IOTOD

BD[ 1,7535 6RA 3.8575 BC3 3.5864 FSP 2794

LAUNCN DATE MAR 28 197I

HELIOCEHTRIC CONIC

RL 149.31 LAL -.OO

RP 215,$1 LAP -,ST

RC IS2.390 GL 5.25

PLANETC_ENTRIC CONIC

C3 |9.050 VHL 4.335

LNCH AZMTH LNCH TIME

50.00 IT 34 22

80.00 IS 19 10

TO.DO 19 17 13

80,00 2O 30 45

90.00 21 34 33

100.00 23 |3 40

110.00 O 20 35

DIVFERENTIAL CCRRECTION$

TDE 1.$49D TRA 3.8570

ROE .7019 RRA 1.0181

FOE 4.5501 FRAII.35S_

DOE 1.7922 DRA 3.9980

MID-COURSE EXECUTION AcCuRACY CRBIT DETERMINATION ACCURACY

36T 6165,5 3DR 1790,9 $03 1519.5 9T 129.1 sm 51.9 8s 120.0

RRT ,9634 RRF ,9T95 flTF .981D CmT ,98_C CRS -,9743 csr -,999D

3GB 1420,4 m23 ,1054 R13 ,9841 LSA 183,5 MSA 10.8 SSA 1,3

$01 6403.T 3G2 462.3 THA 15.72 ELI 138.£ EL2 8.9 ALF 21.11

LAUNCH DATE MAR 29 1911

FLIGHT TIME 2e6.00 ARRIVAL DATE DEC 19 1971

DIITANCE 637.824 EAmTH TO MARS

LOL 181.07 VL 32.300 GAL -5.67 AZL 89.29 NCA 211.18 9MA 190,7I ECC .19911 INC ,7117 Vl 29,843

LOP 37,85 VP 22ol63 GAP 1,03 AZP 90,61 TAL 324,59 TAP 173,T7 RCA 144°72 APO 216,71 V2 25,388

GP -14,97 ZAL 147,t4 ZkP 64,05 ETS 171,38 ZAE 105,09 ETE 193,99 ZAC 87,81 ETC 288.89 LV! 8.57

DLA -4.90 RAL $34,93 RAD 1642,4 VEL 1|,793 PTH 1,82 VHP 3,150 DPA -39,2T RAP 283.18 ECC 1,3135

L-! TIME INJ LAT

3024,88 -31.94

2905,73 -27.13

2735.D4 -22.$1

2904,65 -19.97

2254,44 -18.50

1979.12 -|9,67

1711.85 "22,81

TC3-3,3891 IAU ,9250

RC3 -,ST47 FAU ,13983

F_3-1,3543 2IP I0999

BC3 3.1319 FDP 2?49

HELIOCENTRIC CONIC

RL 149.31 LAL -*DO

RP 216.91 LAP ".33

RC 164,91D 9L 4.$4

PLANETOCENTRIC CONIC

C3 19.316 VHL 4,401

LNCN AZHTH LNCH TIN( L-I TIME INJ LAT

50.00 17 31 34 3017,69 -31.64

60.00 18 23 58 2896,95 -26,82

70.00 19 22 41 2724.28 -22.49

80.00 20 36 53 2491.97 -19,33

90.00 22 0 54 2220.89 "18.15

100.00 23 19 45 1966.44 -19.33

!10.00 0 26 3 1771.10 -22,49

DIFFERENTIAL CORRECTION8

TOE 1.7000 TRA 4.0315 TC3-5.6300 BAU .9501

ROE .6910 RRA .9558 RC3 -.5329 FAU .13646

FOE 4.4983 FR111.4379 FC3-6.1004 BSP 11302

BOE 1.8351 BRA 4.1430 BC3 5.869? FSP 2705

INJ LONG INJ RT A3C INJ AZHTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

92,14 193.85 12T.33 19 24 47 2024,9 -15.16 73,02

85,1t 197,60 121,02 19 ? 33 1905,7 -12,38 $4,92

?3,92 200,20 116,t4 20 2 48 1?35,0 -10,35 52.48

57.97 201,73 112,92 21 12 33 1304,9 -S,63 39,04

38.61 202,84 111.70 22 31 4T 1234,4 -7.98 15,52

19,54 201.73 112,92 23 46 39 979.1 -9.63 357,40

2,83 200,20 |16,14 0 50 l? 781,9 -10.35 341.40

HID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

3GY 85R0,3 IGR |991,? 3G3 1492,2 ST 132,S 8R S0.2 9_ 115,9

RRT .9900 RRF .S/|S RTF ,_21 CRT ,9718 CRI -.i/Of CIT -,ISLE

3GB 9588,8 RE] *09t4 RI3 ,|841 LIA IO4,S MSA 11.2 I|A 1,$

IGI 9S93°? IG2 490,0 THA |4.44 21| 14|,5 [L! 9,l ALF _.49

FLIGHT TIH[ 118.00

DISTANCE _41,964

ARRIVAL DATE DEC 21 1971

LOt. 19t.97 VL 32,309 GAL -9,75 AZL 89.30 HCA 212,34 SHA IB0.81 [CC .20021

LOP 39,00 VP 22.129 GAP ,86 AZP 90,|2 TAL 324.21 TAP 176,54 RCA 144,61

GP "14,25 ZAL 148.04 ZAP _o63 ET3 171,25 ZAE 103,65 ETE IR3,44 ZAC 88,44

DLA -5.45 RAL 335.17 RAD 6942.6 VEL 11.801 PTH 1,83 VHP 3,679 DPA -38.17

INJ LONG ZNJ RT ASC INJ AZMTH [NJ TIME PO CST TIM

91.71 194.45 127.59 ID 28 52 2017.?

84.62 I98.23 121,28 lg 12 15 1896.9

73,25 200.88 116.41 20 8 5 1724.3

$7.10 2_2.42 113.21 21 18 25 1492.0

3?.?? 202,94 112,06 22 37 55 1220.9

13.53 202,42 113,21 23 52 $2 986.4

2.17 200.8E " !16.41 0 35 34 771,1

MID-COURSE EXECUTION AccuRACY

SGT 6550.? SGR 1609.8 $63 1463.5

RRT .9539 RRF .9713 RTF .9823

$GB 6745.6 R23 .0940 R13 .9840

861 8729.8 $62 460.4 THA 13.28

EARTH TO MAR|

INC ,6201 VI 21,943

APO 217.D0 V2 25,32?

ETC 2tB,94 LVI 8.09

mAP 282._3 [CC 1,3187

INJ 2 LAT INJ 2 LONG

-14.83 72*?0

-12.30 04.18

-9.96 31.90

-8,22 35,32

-?,50 15.75

-9.22 356.6g

-9.96 340.82

(_BIT DETERMINATION ACCURACY

ST 136.1SR 48.? 83 117.3

CRT ,9745 CR8 -.9866 CST -.9994

LSA 185.8 HSA 11.6 SSA !.3

EL1 144,2 EL2 10.3 ALF lg.34

276



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE HAR 29 t6?t

HELIOCENTRIC CCllIC

RL 146.$1 LAL -.DO

RP EI?.|I LAP ",SO

RC li?.441 64. ],iS

PLAN(T_ENTRIC CONIC

C$ 19.?03 VHL 4.436

LNCN AZNTH LNCH TIME

90.DO 17 42 St

80.00 19 26 E8

TO.DO 19 2T 49

80.00 EO 42 34

90.00 22 6 SO

100.00 23 25 66

110.00 D 31 10

FLIGHT T|_ 2?0.00 ARRIVAL DATE DEC |5 It?l

DISTANCE 646.lOD EARTH TO HANS

L_. tI$,QT V_ 38,362 $AL "S,94 AZL 89.46 HCA 2|3.4! 3HA llO.OD ECC .lOttO INC .S)S2 Vi 29.S49

LOP 40,15 VP 88.093 GAP .IN kIP 60.45 TAL 523.92 TAP 177.31 RCA t94.49 APO 117.32 V2 25.280

6P -IS.IT ZAL 148,42 ZAP 61,27 ET8 17|,14 ZA[ 102,27 ETE |88,9l ZAC 89.02 ETC 266.79 LVI ?,96

_.A -S.9S RAL356,?O RAO 6M2.? VEL 11,620 PTH 6.94 VHP 3.?08 DPA -38.10 RAP 262,59 ECC loS24)

L-| TIHE |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST T1N INJ 2 LAT INJ E LONG

3OIl.T4 -$1.39 91.36 196.06 El?sT9 16 _2 43 EOIIoT "14,$4 72.49

2886.39 -26.56 84.17 198.88 121,50 19 16 39 1889.6 011.99 63.81

2TlS.09 -26,21 ?2.68 201.53 116.64 20 13 3 ITIS.I -9.62 St.41

2481.01 -19.04 56.S0 203.12 113.44 21 23 55 1481.0 -7.86 34.?1

2209.13 -17.85 37,04 203.64 112,30 22 45 59 1209,! -?.19 t5.08

1955.48 -19.04 17.87 203.12 113.44 2358 t 955.5 "?.66 956.06

1?6i.91 -22.21 1,60 201.53 116.64 t O 32 791.9 -9.62 $40.33

DIFFERENTIAL CORRECTIONS

TOE 1.7516 TRA 4.1942 TES-3.6714BAU .9758

ROE .6816 RRA .9018 RE3 -.4951FAU .13319

FOE 4.4414 FRAIl.3046 FCS-S.SSED BSP 1159T

ODE 1.8795 6RA 4.2901 6C3 3.?046 FSP 2657

,AUNCH DATE NAN E8 1971

HELIOCENTRIC CONIC

RL 149.31 LAL -.DO

RP 217.61 LAP ".26

RC 169.69N GL 3.Z?

PLANETO(;ENTR1C CONIC

C3 20.061 VHL 4.4?9

LNCN AZMTN LNCH TIHI[

50.00 17 46 16

60.DO 18 32 42

710.QO 16 $2 38

80.00 20 47 53

SO.DO 22 12 22

100.00 23 30 45

110.00 O 35 58

HID-CCUR3[ EXECUTION ACCURACY (_81T DETERMINATION ACC_ACY

6GT 6?55.3 $GR 1520.7 663 1433.0 8T 139.5 SR 47.4 63 1_S.8

RRT .9511 RRF .9662 RTF .9825 CRT .9698 CR6 -.9924 C8T -.9995

6GD 6906.6 R23 .0886 R13 .9839 LSA 187.0 HSA 12.0 38A 1.3

SGI 6891.1 962 461.? THA 12.24 ELI 146.9 EL2 11.0 ALF 18.39

FLIGHT TIN[ 2?2.00 ARRIVAL DATE DEC 25 1971

DISTANCE 650.231 EARTH TO HANS

LOL 186.67 VL 32.319 GAL -5.92 AZL 89.54 NCA 214.63 6HA 181.00 ECC .20244 Ik_ .4553 Vt 29,843

LOP 41.30 VP 22.057 GAP .49 AZP 90,3? TAL 323.43 TAP IT8.06 RCA 144.36 APO 217.64 V2 29.249

GP -13.12 ZAL 148.79 2AP 59.94 ET6 171.05 ZA_ 100.91 ETE 182.52 ZAC 89.56 £TC 268.76 LV! T.19

DLA -6.41 RAL 336,21 RAO 6642.9 YEL 11.835 PTH 6.85 VHP 3.T41 DPA "37.5? RAP 282.$1 ECC 1.3302

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTN INJ TIME PO CIT TIM INJ 2 LAT INJ 2 L(_SG

3006.93 -31.19 91.08 195.70 12T.94 18 36 23 2006.9 -14.31 ?2.22

2683.42 -26.34 83.80 tS9.54 121.68 19 20 46 1883.4 -It.T3 63.50

2707.31 "21.97 72.20 202.23 116.83 20 t? 45 1707.3 -9.53 90.99

2471.62 -18.78 55.92 203.93 113.65 21 29 4 1471.6 -?.55 34.18

2199.01 -17.39 36.41 204.36 112.51 22 49 1 1299.0 -6.8? 14.91

1946.10 -18.76 t?,29 203.83 113.69 24 _ 11 946.1 -?.St 399.39

/754.13 -21.97 1.12 202.23 116.83 1 S 12 754.1 -9.33 339.91

DIFFERENTIAL CCRRECTI_8

TC_ 1.8053 TRA 4.3593 TCS-3.?OS4 BAU 1.0014

ROE .8739 RRA .6513 RE3 -.4366 FAU .1297t

FOE 4.386? FRAtl.1651 FC3-3.5979 DSP 11897

DOE 1.$270 BRA 4.440? BE3 3.7338 FIP 260T

LAUNCH DATE NAN 26 19T1

HELIOCENTRIC CONIC

RL 148.31 LAL -.00

NP 217.9T LAP ".L_

L_ 166.67 VL 32.525 GAL

LOP 42.44 VP 22.021 GAP

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6915,T 3GR 1453.8 663 1401.? ST 143.0 3R 46.t 68 114.4

NRT .9454 RRF .9604 RTF .6825 CRT .9649 CR3 ".9580 _ST ".9996

8GB 7069.S R23 .0837 R13 .9637 LIA 168.4 HSA 12.4 88A 1.3

3GI 7051.5 3G2 464.6 TNA 11.29 ELI 149.8 ELI 11.6 ALF 17.40

FLIGHT TIHE 2?4.00 ARRIVAL DATE DEC t? 1971

O|STANC[ 654.357 EARTH TO MAR9

-6.0I AZL RR.62 NCA 615.77 SHA 181.1t ECC .20361 INC .3901 Vt 29.843

,51 AZP 90.31 TAL 323.03 TAP 173.30 RCA 144.23 APO R1?.99 V2 29.209

LV! i.??RC t72.547 GL 2.70

PLAHETOCENTRIC CONIC

C3 20.440 VHL 4,321

LNCH AZNTH LNCH TIN[

SO.DO I? 49 46

60.00 19 36 42

T0.D0 19 37 6

40.00 20 32 51

90.00 22 I? 33

IO0.O0 23 35 43

tIO*OO D 40 29

GP "12.61 ZAL 149.16 2AP 58.56 ET3 170.97 ZA£ 99,59 ETE 152.I3 ZAC 90.07 ETC 268.T3

DLA -6.32 RAL 336.71 RAO 6643.0 VEL 11.851 PTH S.87 VHP 3.??$ OPA -37.0? RAP 282.14 [CC 1.3394

L-I TIME INJ LAT INJ LONG INJ RT AtE INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3003.14 -31.05 90,85 196.35 128,07 16 39 St 2003.1 -14.12 ?2.03

2978.43 -26.16 83.50 200,22 121.82 19 24 40 1878.4 -It.St 93.25

2?00.83 -21.?? 71.81 202.93 116.99 20 22 ? t?00.8 -i. Q9 60.64

2463.67 -IS.St 55.43 204.55 _13.91 21 53 55 1495.? -?.28 33.?4

2190.39 -IT,36 35.88 205.09 112.58 22 54 4 llgO.4 "6,90 14.02

1939.14 -IS.St 1S.RO 204,53 113.81 24 8 1 938.1 -?.28 $55.11

I?4T.9S "2t.?? .73 202.95 !16.99 1 9 36 ?4T.S -9.09 33R.69

DIFF[R[NTIAL CCRRECTIONI

TDE 1.8803 TflA 4.5225 TC3-3.Y$4) 6AU 1.02?I

ROE .69?8 RRA .8032 RC3 -,4270 _AU .tZ6E|

FOE 4.3311 FRAII.OI60 PC5-9.3494 3SP 18165

602 1.9Tit |RA 4.9933 0C3 3,?507 FIP 2551

LAUNCH DATE MAR R8 19Yt

MID-COURSE EXECUTION AccuRACY O_8|T OETERHINATION ACCURACY

3GT 7090.7 SGR 1364,3 8G3 I569,3 IT 146,3 SR 45.0 St Itt.9

tiNT .9399 RRF ,9938 flTF ,_vl3 CRT .959S (RI ",lit1 Ell -,lily

8G3 ?2|4.3 R23 ,OTTO RI3 ,9S|i LIA tli,l NIA i2.l ISA 1,5

SGi ?209.4 |G2 468,4 THA t0.43 ELI 152.S EL2 tZ,2 ALF 11.99

FLIGHT TIME 2?6.00 ARRIVAL OAT[ DEC 29 ttYl

HELIQ¢ENTRIC CONIC

RL 149.31 LAL -.DO LOL 166.6T VL 32,332 6AL

RP 216.33 LAP -,16 LOP 43.56 VP 21,96R GAP

RC 175.114 GL 2.16 9P -12.13 ZAL t4g.st ZAP

PLANETOCEHTRI¢ ¢0N1¢

C3 20.839 VHL 4.695

LNCN AZNTH LNCH T|NE

SO.DO t? 53 10

SO.DO 10 40 28

TO.OD 19 4t 20

80.00 20 S? 31

gO.DO 22 22 24

100.00 23 40 23

110.00 O 44 42

DIFFERENTIAL CCRRECTIC_S

TOE 1,9167 TRA 4.68?4 TC3-3.TS63 BAU 1.053E

ROE .6830 RRA .7579 RE3 -.3966 FAU .12263

FDE 4.2765 FRA10.8631 FC3-5.0944 BSP 12480

BDE 2.0292 6HA 4.7483 BE3 3.?802 FSP 2500

O|3TANCE 658,4T? - EARTH TO HAR8

-|,10 AZL 8g.69 HCA tll,|l 8NA lot.2! ECC ,20463 IHC .3090 Vl 2R.A43

,12 AZP 90.25 TAL 522,62 TAP 179,55 RCA 144,10 APO 218,33 ¥2 2_.19R

5?,42 ETS 1?0.91 ZAE gS.ER ETE 181,77 ZAC 90.St ETC 263,?2 LV! 9.35

DLA "?.19 RAL 337.21 RAD 6643.2 VEL |1.866 PTH 6,68 VHP 3.812 DPA -36.59 RAP 262.01 ECC 1.3430

L-| T|HE INJ LAT |NJ LONG INJ RT A6C INJ AZNTH |NJ TINE PO C3T TIN INJ 2 LAT 1NJ 2 LONG

3000.30 -30,91 90.69 t9?.Ol 128,16 18 43 tO 2000.3 -I3,98 ?I.92

28?4.50 -26.02 63.26 200.91 121.93 19 28 22 18T4.5 -11.35 63.06

2695.$3 -21,60 T1.49 203.66 117,12 20 26 tS 16g5.9 -9.8R 50.39

249?.03 -18.38 55.02 205.28 II3.DS 21 38 28 14S?,O -?.07 33.3?

2183.13 -IT,t? 36.43 205.83 112.82 22 58 4? 1183.1 -6.3? 13,61

1931.S0 -16.38 16,39 205.28 113,95 24 12 34 931.S -T.O? 394.74

1742.35 -21.60 .40 203.65 11T.12 1 13 44 ?42.4 -8.99 33g.28

N|D-COURSE EXECUTION ACCURACY ORBIT _ET[RNINATION ACCURACY

SGT 7261.6 SGR 1320.2 $63 1336.6 6T 149.? SR 44.0 69 !11.S

RRT .g316 RRF ,9464 RTF ,g825 CRT .9540 CRS -.g485 CST ".g9g?

SGB T380.T R23 .0T48 R13 .9834 LSA 1gl.3 NSA 13.2 8SA 1.3

$GI 7365.5 $G2 4?3,3 THA g,63 ELI 155.5 EL2 12.? ALF 15.?B

2??



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DRT[ MkR _6 1972 FLIGHT TIME 276.00 ARRIVAL DATE DEC $1 1978

HELIOCENTRIC CONIC

mL 149,|! LAL -,00 LOL 186.67 VL 32.33q GAL

RP 218.69 LAP -.15 LOP 44o?_ VP 21.850 GAP

RC 177.699 GL 1.6t GP -11.68 ZAL 149,66 ZAP

PLANETGCENTR1C CONIC

C3 21.256 VML 4.91I

LMCN AZMYM LNCM TIME

50.09 17 56 2t

60,00 16 44 1

?O,OO 19 4S 18

80.00 21 1 53

90.00 22 26 ST

100.00 23 44 45

119.00 0 48 41

DIFFERENTIAL CCI_RECTIONS

TDE 1.g743 TRA 4,8529 TC3-8,7791BAU 1,0791

ROE .6594 RRA ,7149 RC3 -.3688 FAU ,11900

FOE 4.2207 FRAID.70SI FC3-4.8462 BSP 12767

fiDE 2.0815 BRA 4.9053 BE3 3.7970 FSP 2445

OI8TANC[ 662.590 EARTH TO MARl

-6.20 AZL 89,?8 HCA Zlt.05 IMA I|1.}) [CC.20601 INC ,24I| V! 28.64)

".07 kip 90,19 TAL 322,2| TAP 180._5 RCA I41,96 APO _18.69 V2 21.129

56.25 ET8 170.85 ZAE 97,00 [T[ 181.45 ZAC 91.00 ETC 269.7t LVI q.9§

OLA -7.S8 RAL 337.69 RAO 6643.4 VEL 11.885 PTH

L-| TIME INJ LAT

2999,32 -30.83

2871.53 -25.91

2691.33 -21.47

2451,60 -18,23

2177,14 -1?.01

1926.07 -18.23

1738.14 -21.47

6,g0 VHP 3,810 DPA "36,14 RAP 281,93 ECC 1.9499

INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

90.58 197.69 128,22 18 46 lg 1996.3 -_3.89 71.83

83.08 201°61 122.01 lg 31 53 1871,5 -11,22 82,91

7t.23 204.37 117.22 20 30 _g t691.3 -9,74 S0.13

54.69 206.02 114,06 21 42 45 1451.6 -6.89 33,07

35.07 206.58 112,g4 23 3 14 t177.1 -6.18 13.27

16.06 296.02 114,06 24 16 51 926.1 -6,89 354.44

• 15 204.37 117.22 I 17 39 738.1 -8.74 339.03

MID-COURSE EXECUTIC/¢ ACCURACY ORBIT DETERMINATION ACCURACY

$GT 7427.3 SGR 1261.0 963 1303.3 8T 153.0 SR 43.1SS !!O.O

RRT .9232 RRF .g380 RTF ,9824 CRT .9482 CRS -,9435 CST -.9998

6GB 7533.7 R23 ,0709 RI3 ,9832 LSA 192,8 MSA 13.6 6SA 1.3

961 7519.5 862 478.8 THA 6,94 ELI 158.4 EL2 13,2 ALF IS.O?

LAUNCH DATE MAR 28 1971 FLIGHT TIME 280,00 ARRIVAL OATE JAN 2 197_

HELIOCENTRIC CONIC

RL 149.31 LAL -.00 LOL 166.67 VL 32.346 GAL

RP 219.06 LAP -.11 LOP 43.85 VP 21.914 GAP

RC 180.275 GL 1.23 GP -11.21 ZAL 150.20 ZAP

PLANETOCENTRIE CONIC

C3 21.697 VHL 4,658

LNCH AZNTH LNCH TIME

50.00 17 59 22

60.00 18 47 23

?0.00 19 49 3

80.OO 21 5 59

90.00 22 31 13

100.00 23 48 51

110.00 0 52 26

D|FFERENT IAL CORRECTIONS

TDE 2.0331TRA 5,0189 TC3-3,7957 BAU 1,1053

ROE .6569 RRA .6739 RC3 -.3434 FAU .11548

FDE 4.1649 FR410.34J9 FC3-4.6078 BSP 13040

BDE 2.1366 eRA 5.0639 BC3 3.8112 FSP 2386

DISTANCE 666.699 EARTH TO MARS

-6.30 AZL 89.82 HCA 219.18 SMA 181.44 ECC .20736 INC .1779 Vl 29.943

-.25 AZP 90.14 TAL 321.79 TAP 180.96 RCA 143.81 APO 219.07 V2 25.089

55.07 ETS 170.81 ZAE 95.75 ETE 181,t6 ZAC 91.43 ETC 268.72 LVI 5,56

DLA -7.84 RAL 338.16 RAO 6643.6 VEL 11.904 PTH 6.91 VHP 3,890 OPA -35.72 RAP 281.90

L*I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2997.I4 -30.78 90,51 198.37 128,26 18 49 2_ 1997.1 -13.83

2869.45 -25.84 82.96 202.32 122.07 19 35 13 1869.4 -11.13

2688.12 -21.37 71.03 205.10 117.30 20 33 52 1688,1 -6.62

2447.28 -18.11 54.42 206.77 114,15 21 46 47 1447,3 -6.74

2t72.31 -16.88 34.77 207,33 113.03 23 7 25 1172.3 -6.03

1921.75 -18.11 15.79 206.77 114.15 24 20 53 921,7 -6.74

1734.94 -21.37 359.95 _05.10 117.30 1 21 21 734.9 -8.62

MID-COURSE EXECUTION ACCURACY

SGT 7588.9 SGR 1206,4 SG3 1269.6

RRT .9138 RRF ,9286 RTF .9823

SGB 7684,2 R23 ,0673 RI3 .9830

SGI 7668.9 SG2 484.9 THA 8.30

ECC 1.3571

INJ 2 LONG

71.78

62.81

49.96

32.83

13.00

354.19

338.88

ORBIT DETERMINATION ACCURACY

ST 156.2 8R 42.3 88 108.5

CRT .9423 CR$ -.9384 CS1 -.gggs

LSA |94.3 MSA |4.0 SSA 1.3

ELl 161.3 EL2 13.7 ALF 14.42
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN DATE MAR 29 tSTl

HELIOCENTRIC CCNIC

RL 149.35 LAL ",00

RP EO?.ET LAP -1.85

RC S6.362 GL -13.86

PLAMETOCENTRIC CONIC

CS 38,376 VML Q,195

LNCH AZMTH LNCM TIME

50.00 18 56 E

60.00 20 8 38

70.00 21 41 56

80.00 23 35 g

gO.DO 1 24 38

100.00 2 21 5T

110.00 2 45 18

FLIGHT TIM_ 140.00 ARRIVAL DATE AUG tS 1971

OIITANCE 386.534 EARTH TO NARS

LOL 16T,66 VL 33.985 GAL -I.64 AZL 92.53 HEA 132.91 8MA 2|3.26 [CC .$2114 INC 2,5257 VI 28,a$4

LOP 320,60 VP 25.658 GAP 16.68 AZP 88.28 TAL 330.98 TAP 103.88 RCA 144.79 APO 281.79 V2 26.426

GP 4.50 ZAL |37.95 ZAP 165.72 ET6 161.57 ZAE 167.30 ST( 131,47 ZAC 105.51 ETC 275,45 LVI -16.95

DLA -25.30 RAL 334.99 RAO S650,1 VEL 12,580 PTH 7.45 VHP 6,075 DPA -15.90 RAP 308.76 ECC t,6316

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ E LAT INJ 2 LOMG

27T5.68 -20.85 78.62 200,95 133.79 18 42 t8 I775.9 -2.82 82.29

2562.77 -14.55 67.15 206.67 126.01 EO 51 41 1582.8 1.39 48.95

2508.47 -8.15 49.58 211.34 123.28 22 20 25 1308.5 5.80 30.03

1954.13 -2.52 26.15 214.81 119.76 24 ? 43 954.1 9.77 5.54

1613.74 .10 2.37 216,27 118.28 ! 51 3| 613.7 11.65 541.49

1426.61 -2.52 347.51 214.81 119.76 2 45 45 428.6 9.77 326.91

1355.29 -6,15 338.80 211.34 123,28 3 ? 54 355.3 5.80 318.95

DIFFERENT 1AL C_RRECTIONS

TDE -.9075 TRA-I.8S15 TC3 -.0895 BAU .0869

ROE -.5044 RRA -,0192 RE3 .1414 FAU .04346

FOE .7265 FRA 2.2664 FC3 -.9809 BSP 3553

8DE 1.0382 BRA 1.8316 BC3 ,1674 FSP 336

LAUNCH DATE MAR 29 1g71

HELIOCENTRIC CONIC

RL 149.35 LAL ".00

RP 207,16 LAP -1.85

RC 56.SSS GL -14.44

PLANETOCENTRIC CONIC

C3 S6.?S! VHL 6.065

LNCH AZMTH LNCH TIME

50.00 18 59 43

60.00 20 13 lg

?O.OO 21 48 9

80.00 23 43 55

S0,00 1 35 33

100.00 2 30 42

110.00 2 51 31

MID-COURSE EXECUTION ACCURACY

SGT 2055.9 SGR 498.7 SG3 233.5

RRT ,3988 RRF -.4243 RTF -.85g0

SGB 2115.6 R23 -.069g R13 -.8608

$61 2066.0 SG2 455.1 THA 5.81

FLIGHT TIl,_ 142.00

OIGTANCE 389.634

LOL 187.86 VL 33.87? GAL -6.78 AZL 92,58 HCA 134.18 8HA 210.61 ECC .31266

LOP 321.86 VP 25.527 GAP 18.19 AZP 88.20 TAL 331,02 TAP 105,19 RCA 144.90

GP 4.?2 ZAL 137.88 ZAP 164.81 ET6 161.89 ZAE 167.71 ETE 12T.66 ZAC 105.9g

DLA -25.78 flAL 335,31 RAO 6649.5 VEL 12.517 PTH 7.40 VHP 8.613 OPA -15.59

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM

2754,39 -19.85 77.79 200,75 134.|8 19 45 38 1754.4

2558.67 -13.53 65.92 206.51 128.33 20 55 57 1558' r?

2279"81 "7"08 48"06 211"26 123'50 22 26 9 1279'8

|917"50 "1'28 24"13 214"84 119'83 24 15 52 917'5

1570.16 1.51 .13 216.39 118.24 2 1 43 570.2

139t.9T -l.2B 345.50 214.84 119.83 2 53 54 392.0

1326.63 -7,08 336.97 211.26 123.50 3 13 38 326.6

ORBIT DETERMINATION ACCURACY

ST 50.5 SR 23.3 SS 37.9

CRT .837T CRS .7037 CST .9767

L6A 65.6 HSA 15.0 6SA 1.1

ELI 54.4 EL2 11.8 ALF 22.2T

ARRIVAL DAT_ AUG 18 1971

EARTH TO MARS

INC 2.5773 Vl 29.834

APO 276.72 V2 26.436

ETC 275.55 LVI -19.28

RAP 309.07 (CO 1,6053

INJ 2 LAT INJ 2 LONG

-J.?4 61.39

2.43 4T.80

6.88 26.52

10,95 3.46

12.93 338.93

ID.g5 324,83

6.88 31T.44

DIFFERENTIAL C_RECTIONS NIO"COURSE

TOE -.9074 TRA-I.8138 TC3 -.0833 6AU .0851 SGT 2089.6

ROE -.4900 flRA -.0365 RC3 ,1516 FAU ,04483 RRT .4322

FDE .7575 FRA 2.3592 FC3-1.0552 86P 3623 Sg8 2148.5

DOE 1.0313 BRA 1.8141 BC3 .1730 FSP 361 $G1 2101.3

LAUNCH DATE MAR 29 1971

HELIOCENTRIC CONIC

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GR 499,6 SG3 248,6 ST $1.3 SR 23.2 88 39._

RRF -.4602 RTF -.8641 CRT .845T CRS .?1IS CST .9759

R23 ".0763 R13 -.8660 LSA 67.1 MSA 14.g SSA 1.1

302 448.0 THA 6.18 ELI 55.3 EL2 11.5 ALF 21.81

FLIGHT TIK{ 144.00 ARRIVAL DATE AUG 20 IgTl

DISTANCE 392.821 EARTH TO MARS

RL 149.35 LAL -.00

RP 207.09 LAP -|.85

RC 56.855 GL -15.02

PLANETOCENTRIC CONIC

C3 35.S02 VML 5.942

LNCH AZNTM LNCM TIME

SO.O0 19 3 34

60.00 20 18 13

70.00 21 54 47

80.00 23 53 32

gO.DO ! 45 0

IOO.OO 2 40 20

110.00 2 58 g

LOL 187.G6 VL 33.776 GAL -6,64 AZL 92.63 HCA 135.44 SNA 208.52 [CC .30463

LOP 323.13 VP 25.402 GAP 17.73 AZP 88.12 TAL 331.06 TAP 106.50 RCA 145.00

GP 4.96 ZAL 137.78 ZAP 163.87 ETS 162._6 ZAE 168.05 ETE 124.16 ZAC 106.19

DLA -26.29 RAL 335.63 RAO 6649.0 VEL 12.458 PTH 7.36 VHP 8.560 DPA -15.28 RAP 309.36 [CC 1.5810

L-I TIME INJ LAT INJ LONG INJ RT A6C |NJ AZMTH INJ TIME PO CST TZH INJ 2 LAT INJ 2 LONG

2732.70 *16.80 76.76 200.60 134.55 18 49 T 1732.7 -.66 60.48

6534.16 -IE.4g 64.66 206.40 128.63 El 0 2T 1534.2 3.53 48._2

2250.25 -5.87 46.49 211.23 123.69 22 32 17 1250.3 7.gg 2_.95

1078.52 .04 22.00 214.9_ I19.86 24 24 5! 878.5 12,18 1.23

1522.05 3.06 357.45 216.63 118.13 2 13 22 522.1 14.32 836.08

1352.98 .04 343.36 214.95 !19.86 3 2 53 353.0 12,18 322.59

1297.07 "5.97 335.4| 211.23 123.69 3 lg 46 297.1 7.gg 35.66

|HE 2.6312 Vl 29.834

APO 272.04 V2 29.448

ETC 275.63 LVI -19.82

DIFFERENTIAL CCRRECTION$

TOE -.9072 TRA-t.T�54 TC3 -.0?65 OAU .884|

ROE -.4114 RRA -.0545 RE3 .1825 FAU ,04626

FOE .7800 FRA E.4566 F¢3-1.1348 BSP 3895

SOS 1.OR4? ERA 1.7862 8C3 .ITS6 rip 36?

MID-COURSE

SGT 2122.0

RRT ,4576

SGB _180.5

SGI _135.5

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3OR 501.8 $G3 284.G ST 52.5 SR 23.0 IS 4O.t

RRF ".4578 RTF ",_vS8 CRT .8542 CRS .71RS CIt .9?91

R23 ",0834 Rt3 -.STlO LSA 8S.T HSA 14.8 SSA 1.1

$G2 440,8 TflA 8.59 ELI 58.2 EL2 11.2 ALF RI.4O

LAUNCH DATE MAR 29 1St1 FLIGHT TIME 146.00 ARRIVAL DATE AUG 22 1971

MEL|OC[NTRIC CORIC

RL 149.33 LAL ",00

RP 20?.01 LAP -!.84

RC 5?.265 GL -15.63

PLANETOCENTRIC CONIC

C3 33.929 VHL 5.865

LNCH AZMTH LNCH TZME

50.00 19 T 36

60.00 20 23 24

TO.DO 22 I 52

80.00 0 B 12

90.00 2 2 43

100.00 2 51 4

110.00 3 5 IS

OIITANC[

LOt. IS?,SQ VL 33,|78 GAL -6.50 AZL 92.6R HCA 156.70 8HA 206.40 [CO .28700

LOP 324.39 VP 25,263 GAP 1?_28 AZP 68.04 TAL 331,12 TAP 107.82 RCA 145.10

GF 5.22 ZAL 137.67 ZAP 162.91 ETS 162.37 ZA£ 168.31 ETE t20.45 ZAC 106.41

396.089 EARTH TO MARS

IHC E.6ST? vI 69,034

APO 2IT.TO V2 26.45T

ETC 275.72 LVI -19,97

OLA -26.83 RAL 335,95 RAO 6648.5 VEL 12,403 PTH 7,31VHP 8.3t3 OPA -14.95 RAP 309,63

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT

2?10.T6 -17.75 75.73 200.49 134.90 19 52 47 1710.8 .45

2509.16 -11.45 63.43 206.35 128.91 21 5 13 1509.2 4.63

2219.60 -4.81 44.88 211.2T 123.85 22 38 52 1219.6 9.13

1836.48 1.46 lg.69 215,16 11g.R3 0 38 48 836,5 13.49

1467.19 4.81 354,37 217,01 11T,90 2 2T ]0 467.2 15.85

1310.g6 1.46 541.06 215.16 11g,83 3 12 55 311.0 13.4g

1266.42 -4,81 333.80 211.27 123,85 3 26 21 266.4 9.13

DIFFERENTIAL CORRECTIONS

TDE -.8920 TRA-l.?610 TC3 ",0516 BAU .0826

ROE -.4633 RRA ".0725 RC3 ,1746 FAU ,047?6

FOE .8246 FRA 2.5582 FC3-1.2193 DIP 5575

BOE 1.0052 BRA1.7625 DC3 ,1820 FSP 416

MID-COURSE EXECUTION ACCURACY

SGT 2131,1 8DR 505,5 363 281.T

RRT ,5045 RRF ",55?0 RTF -.878!

SGB 2190.2 R23 -.0868 R13 -.8805

SG1 2146.9 SG2 433.2 THA ?.12

ECC 1.5554

!HJ 2 LONG

59.57

45.42

25.31

558.79

352.78

320.16

314.23

ORBIT DETERMINATION ACCURACY

6T 52.? SR 22._ SS 42.1

CRT .861! CRS .7292 CST .9761

LSA 69.7 MSA 14.? SSA 1,1

EL1 56.4 EL2 10.C ALF 21.29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 2G 1171

HELIOCENTRIC CONIC

RL 149.35 LAL ",DO

RP 206.94 LAP -1.84

RC 5?.ST5 6L -16.25

PLANETOCENTRIC CONIC

C3 32.$65 VNL 5.719

LNCH AZNTH LNCH TIME

50.00 19 11 49

60.00 20 28 52

?O.O0 22 9 29

90.00 0 20 18

90.00 2 21 2

100.00 3 3 tO

110.00 3 12 51

FLIGHT TINE t48.00

DISTANCE 399.4E9

LOL 18T.66 VL 33.586 GAL -6.36 AZL 92.75 NCA 137.97

LOP $25o66 VP 25.169 GAP t6.03 AZP ST.SS TAL S31.1T

GP $.49 ZAL IS?.S3 ZAP 161.92 ET8 162.53 ZA( |65.48

DLA -2T.$8 RAL $38.29 RAD 6G4S.O VEL 12,$52 PTH 7.28

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2638.68 -16,69 ?4.71 200.44 135.23

2483.T6 -10.34 62.17 206.35 129.17

2187.88 -3.60 43.21 211.3S 123.99

1790.67 3.01 17.17 215.49 119.72

1401,31 6.90 350.6S 21T.61 117.49

1265.15 3.01 338.$4 215.49 119,72

1234.T0 "3.60 $32.13 211.30 123.99

ARRIVAL DATE AU6 24 19TI

EARTH TO MARl

8HA 804.44 ECC .28960 INC 2.7468 Vl |9.lS4

TAP 109.14 RCA 145,19 APO 263.69 V2 26.466

ETE 116.81 ZAC 106.65 ETC 275.80 LV! -20.33

VHP 8.075 DPA -14.61 RAP $09.8T [CC 1.3576

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

19 56 38 1688.7 1.56 53.65

21 10 16 1485.8 5.14 44.20

22 45 57 118T,9 10.30 23.80

O 50 9 T9O.7 14.88 356.10

2 44 24 401.3 17.61 328.75

3 24 15 265.1 14.88 317.47

3 33 26 234.T 10.30 312.52

DIFFERENTIAL CORRECTIONS

TOE -.8999 TRA-1.7486 TC3 -.0333 BAU .0849

ROE -.4516 RRA -.0925 RC3 .1869 FAU .04945

FOE .8604 FRA 2.6640 FC3-1.3100 8SP 3741

DOE 1.0068 BRA 1.7511 8C3 .1943 FSP 446

LAUNCH DATE MAR 29 1971

HELIOCENTRIC CONIC

RL 149.35 LAL -.00

RP 208.8? LAP -1.83

RC 58.203 GL -16.91

PLANETOCENTRIC COHIC

C3 31.498 VHL 5.612

LNCH AZNTH LNCH TIME

50.00 19 16 16

60.00 20 34 39

70.00 22 1T 43

80.00 0 34 21

90.00 2 47 46

100.00 3 17 12

110.00 3 21 5

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2171,4 6GR 511.4 SG3 299,7 ST 54.0 SR 22.7 SS 43.6

RRT ,5417 RRF -.3775 RTF -.879§ CRT .8717 CRS .7392 CST .9737

SGB 2230.8 R23 -.0975 RI3 -,8823 LSA 71.5 NSA 14.6 8SA 1.1

SG1 2159.7 SG2 426.3 THA 7.56 ELl 57,6 EL2 10.4 ALF 20.85

FLIGHT TIME 150.00 ARRIVAL DATE AUG 25 1971

DISTANCE 402.836 EARTH TO MARS

LOL 187.66 VL 33.300 GAL -6.23 AZL 92.81 HCA 139.23 SMA 202.65 ECC .28297 INC 2.8090 Vt 29.834

LOP 326,93 VP 25.061 GAP 16.40 AZP 87.87 TAL 331.24 TAP 110.47 RCA 145.29 APO 259.96 V2 26.473

GP 5.78 ZAL 237.38 ZAP 160.90 ETS 162.6A ZAE 168.57 ETE 113,32 ZAC 106.91 ETC 275.SS LV[ -2O.YO

DLA -2T.96 RAL 336.63 RAD 6647.6 VEL 12.305 PTH 7.24 VHP 7.844 DPA -14.25 RAP 310.08 [CC 1.5184

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2668.35 -15.60 73.70 200.44 133.$4 20 O 42 1666.3 2.68 5T.TI

2457.81 -9.22 60.89 206.41 129.41 21 15 37 1457,8 6.87 42.94

2154.76 -2.34 41.45 211.57 124.08 22 53 37 1154.8 11.52 21.81

1739,28 4.74 14.34 215.96 119.51 1 3 20 739.S 16.40 353.05

1308.98 9.T6 $45.38 218,66 116.67 3 9 35 309,0 19.91 322.96

1213.75 4,74 353.71 215.96 119,51 3 3T 26 213.8 16.40 314.42

t201.55 -2.34 330.40 211.57 124,08 3 41 6 201.6 11,52 SIO.T2

DIFFERENTIAL COqRECTIONS

¥D[ -.9033 TRA-I.?304 TC3 -.0498 BAU .0869

ROE -.4408 RRA -.1130 RC3 .2002 FAD .0511T

FOE .8984 FRA 2.T744 FC3-1,4064 BSP 3847

BDE 1.0051BRA 1.734! BC3 .2063 FSF 477

LAUNCH DATE MAR 29 1971

HELIOCENTRIC CONIC

RL 149.38 LAL ".DO

RP 206.82 LAP -1.83

RC 58.807 GL -17.58

PLANETOCENTRIC CONIC

C3 30,423 VHL 5,516

LNCH AZMTH LNCH TIN[

60.00 19 20 58

60.00 20 40 49

?0.00 22 28 39

80.00 0 51 20

85.78 2 50 49

100.00 3 34 12

110.00 3 30 Z

M/D-COURSE EXECUTION ACCURACY CdqBIT DETERMINATION ACCURACY

SGT 2203.1SGR 519,6 SG3 318,8 ST 5S.O SR 22.6 SS 45.1

RRT .5796 RRF -.6165 RTF -.8821 CRT .8822 CRS .T502 CST .9724

SGB 2263.6 R2S -.lOeO RI3 -.8853 LSA T3.2 NSA 14.5 SSA 1.1

SGI 2224.4 SO2 419.4 THA 8.07 ELI 38.6 EL2 !0.0 ALF 20.53

FLIGHT TIN[ 152,OO ARRIVAL DATE AUG 2S 1971

DISTANCE 406.30S EARTH TO MARS

LOt.. 18T.86 VL $3.418 GAL "6.10 AZL 92.8? HCA 140.50 SNA 200.94 ECC .27651 INC 2.8?45 Vt 89,834

LOP 328.20 VP 24.958 GAP 15.97 AZP 87.78 TAL 331.30 TAP 111.80 RCA 145.38 APO 256.50 V2 25.479

GP 6.10 ZAL 137.20 ZAP 159,86 ETS 162.72 ZAE 16S.59 ETE llO.O7 ZAC 107.20 ETC 2T5.95 LVI -21.09

DLA -28.57 RAL 336.98 RAD 6647.2 VEL 12.262 PTH 7.21

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2643.76 -14.50 72.68 200.50 135.83

2431.26 -8.07 59,59 205.55 129.62

2119.99 -1,01 39.67 211.85 124.14

1679.20 6.75 11.00 21S,63 119.15

1294.59 13.74 346.31 220.26 115.30

1153.67 S.75 332.37 216.63 119.15

!166.61 -l.OI $28.58 211.85 124.14

VHP 7.621 DPA -13.88 RAP $10.26 ECC 1.500T

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20 3 O 1643.8 3.81 56,T?

21 21 20 1431.3 8.03 41.65

23 I 59 1120.0 12.78 19.90

1 19 20 679.2 18.12 $49.41

3 12 23 294.6 22.99 323.04

3 53 26 153.7 18.12 310.78

3 49 28 166.6 12.78 300.82

OIFFERENTIAL CCRRECTIONS

TOE -.9046 TRA-I,TO93 TC3 -.044| BAU .DeBt

ROE -.4309 RRA -.134S RC3 .2145 FAU .05300

FOE .9387 FRA 2.8900 FC3-1.5061 BSP 3929

ROE 1.0019 ERA 1,?146 SC3 .2190 YSP SIt

LAUNCH DATE MAR 29 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2229.9 S_ $30.7 $G3 339.1 ST 55,9 SR 22.5 68 46.S

RRT .6174 RRF 0,$556 RTF -._,31 CR1 .8928 CR8 .Y620 CST .i113

SGS 2292.2 R23 ".fiSt RI3 -.086T LSA 74.8 MSA 14.4 S|k 1,!

SGI 2254.7 3G2 412.9 THA 8.$5 ELI 5S.S ELI 9.5 ALF 20.31

VLIGHT TIME 154,00 ARRIVAL DATE AUG $0 19TI

DISTANCE 409.830 EARTH TO MARS

RL 149,35 LAL ".OO

RP 2OS,T? LAP -l.e|

RC 35.485 6L -15.29

PLANETOCENTRIC CONIC

CS 29.435 VHL S.425

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50.00 19 25 52 2620.69 -15.$8

60.00 20 4T 23 2404.04 -6.86

?O,O0 22 36 28 2083.21 .39

80.00 1 13 53 1602.25 9.27

82.3g 2 24 55 1314.53 14.26

100.00 3 56 45 1076.73 9.27

t10.00 3 3g 50 1130.03 .39

OIFFERENTIAL CCRRECTION$

TOE -.9053 TRA-I,6862 TC3 -,0378 DAU .0g16

ROE -.4220 RRA -.1371RC3 .2298 FAU .05492

FOE .g814 FRA 3,0110 FC3-1.6153 BSP 39g3

808 .9g88 BRA 1.6935 BC3 .2329 FSP 54T

LOL 187,66 VL $3,$40 GAL -3.SS AZL 92,94 HCA 141.TT 8MA IRS.3S ECC .2?039 INC 2.9436 VI 26.$34

LOP 329.45 VP 24,$60 GAP IS,IS AZP S?.sg TAL 331,3T TAP 1|3,14 RCA 145.47 APO 233,2S V2 25,485

6P 6,44 2AL 137.00 ZAP 138,78 ST8 IS2.76 ZAE 158,$3 [TE 107.14 ZAC 107,31 ETC 275,02 LVi -21.4R

DLA -29.20 RAL 33?.$4 RAO 6546.S VEL 18,222 PTH 7,17 VHP ?.404 DPA -13.45 RAP 310.41ECC 1,4844

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

71.66 200,62 135.10 20 g $3

58.27 206,76 129.81 21 2T 27

3T.73 212.24 124.15 23 11 11

6.69 217,65 118.51 1 40 36

352.45 220.26 115,76 2 4T 49

320.06 217.65 118.51 4 14 42

326.66 212.24 124.15 3 58 40

MID-COURSE EXECUTION ACCURACY

3GT 2253.3 SGR 544.g 363 360.6

RRT ,6545 RRF -,6g99 RTF -,8880

SG8 2318,2 R23 -.1310 R13 -.8922

SG1 2282.3 SG2 406.7 THA g.2g

1620.9 4.96 56.80

1404.0 g.21 40.32

1083.2 14.09 17.86

602.3 20.19 344.64

3?4,3 23.66 329.15

76.T 20,19 306.01

130.0 14.09 306.?8

ORDIT DETERMINATION ACCURACY

ST 56.8 SR 22.5 $S 48.2

CRT .9037 CR8 .774T CSY ,9701

LSA 76.4 NSA 14.3 SSA 1.1

EL1 60.4 EL2 9,0 ALF 20.15

28O



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE MAR 29 12?1

NELIO¢EMT91C CCNIC

RL 149,38 LAL -,DO

RP EOl,?4 LAP -1,8|

RC 60.233 GL -19,03

PLANETOCENTRIC CONIC

C8 E8.S32 VNL 5.342

LNCH AZNTH LNCH TIME

50.00 19 81 6

60,00 20 54 25

?0.00 22 4? 19

?9.9T 2 ? 3T

?9.9? 2 ? 3?

79.97 E ? 3?

IlO.OO 3 80 42

FLIGMT T|M_ 156,00

011TANC[ 413,40?

LOL II?,ll VL 33.211 GAL "S.81 AZL 13,02 MCA 146,04 IRA

LOP 830.73 VP 24,76l GAP 15.13 AZP 8?,69 TAL $31,4S TAP

GP 6,81 ZAL t3$,T? ZAP 157,65 ET8 182.7? ZA[ |68,40 [T£

OLA -26.1? RAL 33?,?2 RAD 6346o4 VEL 12.185 PTM ?,14 VHP

L-! TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTM INJ TIME

2697.69 "1_,24 1'0.84 _00,8! 136.35 20 14 24

2376.04 -5.68 56,91 207.03 129,97 21 34 1

2043.g0 1.90 35.70 212,75 124,11 23 21 23

1426,96 14,80 356,60 220,30 116,24 2 31 24

1426.96 14.80 356.60 220.30 !18,24 2 31 24

1426.96 t4.80 350.60 220.30 116.24 2 31 24

1090.72 1,90 324,61 212.75 124.11 4 8 52

DIFFERENTIAL CCRR[CTION$

TOE -.90St TRA'I.660D TC3 ",03D2|AU .0947

ROE -.4141 RRA -,1611 RC3 .2463 FAU *05696

FOE 1.0269 FRA 3.1371 FC3-1.7283 BSP 4046

DOE .9953 BRA 1.6708 DC5 ,2482 FSP 586

LAUNCH DATE MAR 29 1971

HEL|OCENTRIC CONIC

ARRIVAL DATE 8EP I 1171

2ARTM TO MARl

157,92 [CC .2$460 INC 3.0t88 Vl 88.054

114,48 2CA 145,55 APO 250.29 V2 21,419

104,55 ZAC 10?.85 ETC 2T$.08 LVI -81.91

?,395 DPA -33.07 RAP 310.53 ECC 1.4698

PO CIT TIM INJ 2 LAT IMJ 2 LONG

1597.7 8.12 54.83

1378.0 10.41 38,94

1043,9 15.40 15.66

427.0 24.54 333.27

42?.0 24.34 333,27

427,0 24.34 333,E?

90.7 15.48 304.56

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 2272.1 SGR 562.0 SG3 383.3 87 57.5 IR 22.5 88 49.6

RRT ,6905 RRF -.7388 RTF -.8909 CRT .9148 CR8 .7883 CST .9689

$G3 2340.8 R23 -.1435 913 -.8957 LEA 78.0 HSA 14.3 81A 1.1

$GI 2306.2 $82 401.1THA 10.01 ELI 61.1 EL2 8.8 ALP 20.08

FLIGHT TIME 158.00 ARRIVAL DATE SEP 3 1971

DISTANCE 417,032 EARTH TO MARS

RL 149.35 LAL -.DO

RP 206.?1 LAP -1.80

RC 61.050 GL -19.60

PLANETOCENTRIC CONIC

C3 27.710 VHL 8.284

LNCH AZMTH LNCM TIME

50.00 19 36 40

60.00 21 1 59

70,00 22 59 31

77.91 I 53 47

77.91 I 83 4?

77.91 I 53 47

110.00 4 2 53

L(X. 187,$0 VL 33.197 GAL -5.T5 AZL 93.09 HCA 144.30 8HA 196.57 [CC .25913 INC 3.0944 Vt 29,834

LOP 332.00 VP 24.$77 GAP 14.73 AZP 87.49 TAL 331,52 TAP 115,63 RCA 145.63 APO 247.51 V2 26,492

GP 7.21ZAL 136.53 ZAP 156.53 ET6 162.74 ZAE 168.21ETE 102.40 ZAC 108.23 ETC 276.14 LV! -22.35

DLA -30.56 RAL 338.11 RAO 0646.1VEL 12.152 PTH 7,12 VMP 6.993 DPA -12.64 RAP 310.61 ECC 1.8500

L-I TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZNTH ZNJ TIME PO CIT TIN INJ 2 LAY INJ 2 LON9

2574.14 -11,08 69.61 201.08 136.57 20 19 34 1574.1 7.30 53.83

2347.13 -4,40 58,32 207.43 130.10 2! 41 6 1347.1 12.65 37.50

E001.31 3,52 33.47 213.40 123.99 23 32 52 1001.3 16.95 13,23

1468.69 15.34 350.00 220.40 118.76 2 18 16 468.7 25.04 336,63

1468.69 15.34 360.00 220.40 116.76 2 18 16 468.? 25.04 336,63

1468,69 15.34 360,00 220.40 t18.76 2 18 16 468,? 29.04 738,63

1048.12 3,52 322.39 213.40 123.99 4 20 21 48,t 18.95 302.15

DIFFERENTIAL CCRRECT|ON8

TOE -.9048 TRA-I.633E TC3 -.0228 BAU .0982

ROE -.4073 RRA -.2086 RC5 .2641 FAU .05914

PDE 1.0747 PRA 3,2877 PC3-1.1478 OlP 4088

ODE .9923 BRA 1.6462 DC5 .2651 PSP 825

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2287.3 $GR S84.9 883 407.2 ST 58.2 DP 22.5 88 51.5

RRT .7243 RRF -*7736 RTF -.8934 CRT .9261 CRS .8025 CST .9676

8GB 2360.9 923 ".1573 RI3 -.8990 LSA 79.6 NSA 14.3 SSA 1,1

881 2327.4 $G2 390.3 ?HA 10.81 EL1 61.9 EL2 1.0 ALP 20.0?

LAUNCH DATE MAR 29 1971 FLIGHT TIME 160.00 ARRIVAL DATE 5EP 5 1971

HELIOCENTRIC CONIC

RL 149.35 LAL -.00

RP 208,89 LAP -1.80

RC 61.133 Gb -20.10

PL4NETOCENTRIC CONIC

C3 28.965 VHL 5.193

DISTANCE 420.70I

LOt. 187.$6 VL 33.132 GAL -3.84 AZL 93.18 HCA 14S.57 8NA

LOP 333.2? VP 24.591 GAP 14.34 AZP 8T.3O TAL 33t.60 TAP

GP 7.6S ZAL 138,25 ZAP IS5.35 [TS 162.67 ZAE 167,97 ETE

EARTH TO MARS

195.31ECC .25393 INC 3.1770 Vt 29.834

117,17 RCA 143.?1 APO 244.91 V2 26.495

100.6S ZAC 108.64 ETC 2T1.19 LVI -2L,81

DL4 -31,28 RAL 338.52 RAD $645.8 VEL 12.121 PTH 7,09 VHP 6.798 DPA -12.18 RAP 310.18 ECC 1.4438

LNCM 4ZMTH

50.00

60.00

70,00

76.04

71,04

78,04

I!0,00

D|FrERENTIAL

TOE -.9053 TRA*I.6049

ROE -.4Oil RIA -,2330

POE 1,1281 PRA 3,4840

802 .IgO$ ERA 1.1219

LAUNCH DATE MAR 28 tgTI

HELIOCENTRIC CONIC

RL 149.35 LAb -,00

RP 206.68 LAP "1.79

RC 82°679 GL "21,44

PLANETOCENTRIC CONIC

C3 28,285 VHL 5.128

LNCH AZMTH LNCM TIME

50.00 19 48 56

60.00 21 19 3

?0.00 23 29 5g

?4.28 I 31 41

?4.28 ! 3I 41

?4.28 1 31 41

110.00 4 33 21

LNCH TIME L-i TIH2 INJ LAT

18 42 35 2590.17 -9.89

2I 10 9 2317.17 "3,D8

23 13 29 1954.20 S,3I

! 42 2 1504.26 15,88

I 42 2 1504.28 15.89

t 42 2 1504.26 15.t8

4 t6 51 I0111.02 5.31

CQqRECTIONI

TC3 -,OllO 8AU ,I023

RC3 ,2832 PAU ,03141

PC3"1,9717 $SP 4135

6C3 .2037 PiP 658

LOL 187.86 VL 33.070 GAL

LOP 334.54 VP 24,509 GAP

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

88.57 201,42 136,78 20 23 6 1350._ 0.49 52.01

54.08 207.92 130.20 21 48 47 1317.2 12,93 36.00

31.00 214.23 123,79 23 46 3 g54.2 18.53 10,51

2.96 220.5T tiT,30 2 T $ 304.3 25.71 339.5?

2.98 220.37 llT.30 2 T 8 504.3 23.76 339.5Y

2.95 220.5? !17,30 2 7 $ 504,3 25.76 339,37

319.g1 214.23 123.79 4 33 32 1.0 18.53 299.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2300.3 SGR 651.7 3G3 432.4 ST 38.8 SR 22.1 88 33.2

RflT .7333 RRF -.8989 RTP -,_#58 CRT ,9374 CR8 .8171 CIT .9132

8G2 2380.3 R23 =,!T22 RI3 -,9021 LSA 81.3 MSA 14.2 58A l,O

SGI 2347.7 IG2 392.7 THA 11.68 ELI 62,6 ELI 7,4 ALP 20.13

FLIGHT TIME 162,00 ARRIVAL DATE _EP ? 1971

OlSTANCE 424.411 EARTH TO MARl

-3.3_ AZL 93,27 HCA 146.84 5HA 194.|4 [CC .24906 INC 3.2151 V1 29.634

13,gS AZP 87.27 TAL 331.68 TAP 118.52 RCA 145.79 APO 242.49 V8 8t,481

GP 8.12 ZAL 135.96 ZAP 154.13 ITS 102.38 ZAE 167.67 [TE 99.34 ZAC 100.10 [TC 276.2( LV! -23.30

DIFFERENTIAL CORRECTION8

TOE -.9013 TRA-1,5704 TC3 -.0043 8AU .t069

ROE -*3g75 RRA -.262? RC3 .3042 FAU .06388

FDE 1.1798 FRA 3.5441 FC3-2.1026 BlP 4122

BDE *g853 BRA 1.5g22 BC3 .3042 P6P 712

OLA -32,04 RAL 338.96 RAD 6643°5 VEL 1_,094 PTH 7.07 VHP $.610 DPA -11.69 RAP 310.25 £CC 1.4327

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2525.71 -8.68 6?,52 201.86 136.87 20 31 2 1525.7 9.71 31.76

2285.90 -!.71 52.5g 208.52 130,27 21 5? 9 1285.9 14,25 34.41

1900.38 7.34 28.13 213.30 123.45 24 I 39 900.4 20,28 ?.32

1535.67 16.44 5.66 220.80 117.89 I 57 17 535.g 26.50 342.24

1533,87 16.44 5.66 220.80 117.89 I 3? 17 $35,g 26.50 342.24

1535,87 16,44 3,66 220.80 117,89 ! 37 17 533,g 28.50 342.24

6235.24 ?.34 294.9? 215.30 123.45 6 17 I6 5235.2 20.2g 274,15

HID-COURSE EXECUTION ACCURACY ORBIT DETERR|NATION ACCURACY

$GT 2302.D SGR 643.8 SG3 458.9 8T 59.2 SR 22.8 $3 SS.O

RRT .?845 RRP -,8410 RTF -.8987 CRT .9482 CRS .833| CST .g649

SG8 2390.3 R23 -.1853 913 -.9062 LSA 82.7 HS4 14.2 884 1.0

$81 2358,4 SG2 389.? THA 12.73 EL1 63.D EL2 6.8 ALF 20.33

281



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR ER 1RTI

HELIOCENTRIC CQNIC

RL 149.3S LAL ",DO

RP 206°6? LAP "1.77

MC 63.868 GL -22.33

PLANETOCENTRIC CONIC

C3 25.699 VHL 5.039

LNCH AZMTN LNCH TIRE

50.00 19 SS 45

60.00 21 28 4?

?O.00 23 SO 35

T2.59 1 22 26

72.59 1 22 26

72.59 I 22 26

110.00 4 53 57

LOt. liT.iS VL

LOP 335,81 VP 24,430 GAP 1_.57 AZP 87,1§ TAL 331.76 TAP 119.8T RCA 145.06 APO 240,24

GP 8.63 ZAL 13S.63 ZAP 162.8T [T$ 162,46 ZAE 167.31 ST( 98.43 ZAC 109,60 (TC 276.28

FLIGHT TIME 164.00 ARRIVAL DATE 8(P S I_Yt

DISTANCE 428.159 EARTH TO HANS

33.011 GAL -5,44 AZL 93.$e NCA 148,_1 SNA 19},OS (CC .24444 IkC 3,3594 Vl 29,834

DLA "32.83 RAL $39.42 MAD 6645.3 VEL 12,06g PTH 7,05 VNP 6.428 DPA -11.17 RAP 310.61

L-I TIME INJ bAT INJ LONG ]NJ RT A$C INJ AZNTH INJ TZNE PO CST TIN INJ 2 LAT

2500.?2 -7,43 6E.43 202.40 13T. t3 20 ST 25 1500.7 10.95

2253.12 -.26 51,02 209.26 130.30 22 6 20 1253.1 15.62

1835,31 9.76 24.67 218.7t 122.89 24 21 l0 835.3 22.32

1564,?0 17.00 8,17 221.12 118.51 I 48 3! $64.T 27.25

1564.T0 17.00 8.17 221.12 118.51 I 46 31 564.7 27.25

1564.70 t?.O0 8.17 221.12 116.51 1 48 31 584.? 27.25

6170.17 9.76 291,50 216.71 122,69 8 36 4T 3t70.2 22.32

V2 28.496

LVI -23.82

ECC 1.4229

INJ 2 LONG

50.67

32.72

3,37

344.74

344.74

344.74

270,19

DIFFERENTIAL CC_RECTION_

TOE -,9057 TRA-I,S417 TC3 -.0052 DAU .1120

RD[ -.3951 RRA -.2941 RC3 ,3260 FAU .06632

FOE 1.2393 FRA 3.6g09 FC3-2.2341 BSP 4200

BDE .9861 6RA 1,5695 BC3 .3260 FRP 760

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2312.5 $¢,R 682.0 603 486,7 ST 59,9 8R 23.1 86 56.8

RRT .8089 RRF -.8868 RTF -,8993 CRT .9591 CRS .8493 CST .9632

5GB 2411.0 R23 ".2041 R13 -.9082 LSA 84.5 NSA 14.3 SEA 1.0

SG1 2379.2 SG2 389,7 THA 13.79 EL! 63,9 EL2 6.1 ALF 20,50

LAUNCH DATE MAR 2g 1971 FLIGHt TIME 166.00 ARRIVAL DATE SEP 11 1971

H(LIC_(NTRIC CC_IIC

RL 149.35 LAL -.00

RP 206.68 LAP -1.76

RE 64.956 GL -23.25

PLANETOC[NTRZC CC_IIC

C3 25.176 VHL 5.018

LNCH AZHTH LNCH TIME

SO.OO 20 3 T

60.00 21 39 32

70.00 O 24 13

70.94 1 14 2

70.94 1 14 2

70.94 1 14 2

110,00 5 23 39

DIFFERENTIAL CORRECTIONS

TO[ -.9070 TRA-I.5073 TC3 -.0006 BAU .1178

RDE -.394! RRA -.3278 RC3 .3500 FAU .06900

FDE 1.3020 FRA 3.8408 FC3-2.3727 86P 4229

BOE .9889 BRA 1.5425 BC3 .3500 FSP 809

DISTANCE 431.941 FARTH

LOL 187.66 VL 32.956 GAL -5.34 AZL 93.46 HCA 149.36 SMA 192.03 ECC .24008 INC

LOP 337.08 VP 24.355 GAP 13,20 AZP 87.02 TAL 331.84 TAP t21.22 RCA 145.93 APO

GP 9. J9 ZAL 133.27 ZAP 151.57 ET$ 162.30 ?AM 166.89 ETE 97.94 ZAC 110,15 ETC

TO MARS

3.4606 Vt 29.834

238.14 V2 26.496

2?6.32 LV! -24.3?

OLA -33.66 RAL 359.92 RAD $645.1 VEL 12.048 PTH 7.03 VHP

L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZNTH INJ TIME

2475.06 -6.15 65.36 203.05 137.27 20 44 22

2218.39 1.27 49.37 210.15 150.28 22 16 30

1743.95 15.09 19.70 218.80 121.83 0 53 17

1591.60 17.56 10.57 221.52 119.18 I 40 33

1591.60 17.56 10.57 221.52 119.18 1 40 33

1591.60 17.56 10.57 221.52 119.18 1 40 33

6078.8I 15.09 286,52 218.S0 121.83 ? 4 58

RID-COURSE EXECUTION ACCURACY

SOT 2312.6 $GR 726.7 $83 515.6

RRT .8305 RRF -.893! RTF -.9005

SOB 2424.1 R23 -.2211 R13 -,9111

SG$ 2592.3 302 391.4 THA 15.04

6.254 DPA "IO,6t RAP 310.53 [CC 1.4143

PO CST TIN INJ 2 LAT INJ 2 LONG

1475.1 t2.21 49.53

1218.4 17.05 30.91

744.0 24.99 357.61

591.6 28.03 347.12

591.6 28.03 347.12

591,6 28.03 347.12

5076.6 24.99 264.44

_01T DETERMINATION ACCURACY

ST 60.4 SR 23.5 S8 58.?

CRT .96_1 CR$ .8655 CST .9E_15

LSA 86.2 NSA 14.4 $SA 1.0

ELl 64.5 EL2 5.4 ALF 29.62

LAUNCH DATE NAN 29 197t FLIGHT TINS 168.00 ARRIVAL DATE SEP 15 1971

H(LI_ENTRIC CCNIC

RL 149.35 LAL -.00

RP 206.?D LAP -1.75

RC 66.082 6L -24.22

PLANETOCENTMIC CONIC

C3 24.725 VHL 4.972

LNCH AZNTH LNCH TIME

50.00 20 11 6

60.00 21 51 32

69.32 1 6 21

69.32 1 8 2]

69.32 1 8 21

69.32 | 6 2!

69*52 1 8 21

DIFFERENTIAL CORRECTIONS

TOE -.9071 TRA-1,4$I5 TC3 .0048 8AU .1243

RDC -.3949 RRA -.3542 RC5 .3761 FAU .671T9

FOE 1.3691 FRA S,9540 FC3-2,51S7 88P 4234

80E ,9893 8RA 1.5134 BC3 .3761 FSP 880

DISTANCE 435.756 EARTH TO MARS

LOL 187.66 VL 32.904 GAL -5.25 AZL 93.57 HCA 150.84 SNA 191,09 ECC ,23597 INC 3,5697 Vl _9.854

LOP 358.$5 VP 24.282 GAP 12,83 AZP 86.89 TAL 351.92 TAP 122,56 RCA 146.00 APO 236.18 V2 26,494

GP 9,81 ZAL 154.88 24P 150.21 ETS 162.12 ?AM 168,42 ETE 97,81 ZAC !|0,75 ETC 276.35 LVI -24,95

DLA -34,52 RAL 340.45 RAD 6844.9 VEL 12.029 PTH

L-! TINS INJ LAT

2448.60 -4.83

2181.18 2.90

1616.97 18.12

1616.97 18o12

1616,97 18.12

t616.97 18,12

1618.97 15,12

?.02 VHP 6.087 DPA -10.01 RAP 310.39 [CC !.4969

INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

64.25 203.85 |37,39 20 51 55 1448.6 13.51 48,39

47,59 211.23 130.21 22 27 54 1181.2 18.57 28.94

12.89 222.02 11g,90 1 33 18 617,0 28.82 349.42

12.89 222.02 I]9.90 1 3_ 18 617,0 28.92 349,42

12,89 222.02 119.90 I 33 18 61?,O 28.02 349.42

12.89 222.02 119,90 I 33 16 61?.0 28.06 349.42

12.$9 222.02 119,90 I 33 18 SI7.0 29,$2 349,4L

NIDoCOURSE EXECUTIO#I ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2304.9 SGR ?T8.? SG5 $46.0 ST $0.? SR 24.0 86 60.9

RRT .9490 RRF °,9140 RTF "._16 CRT ,9780 CRI .8116 Cl? .9518

SOS 2432.9 R23 ",2367 R13 *,9144 LSA $7,8 NSA 14.5 SSA .9

581 2400,6 582 393.! TNA 16.48 ELl 85,1 EL2 4,7 ALP 21.27

LAUNCH DATE MAR 29 1971 FLIGHT TIN( 170.00 ARRIVAL DATE IMP 15 1971

HELIOCENTRIC CONIC DISTANCE 439.60| [ARTN TO MARl

RL 149,33 LAL -.00 LOL tO?.R8 VL 32.$33 6AL -S.IY AZL 93.$9 HCA ESt.91 8NA 190.20 ECC .23210 INC 3,83?7 Vl R9,SS4

RP 206.72 LAP -1.74 LOP 358.62 VP 14.213 GAP 12,48 AZP 86.73 TAL 331.89 TAP 123,20 RCA 148,03 APO R54,35 _'_ 28.491

RC 67.235 GL -25.25 GP 10.48 ZAL |34.48 ZAP 148.81 ITS 181.91 2AE 165.07 ET[ 98.03 ZAC 111.42 (TC 276.38 kVl oRS.SO

PLANETOCENYRIC CONIC

C3 24,343 VHL 4.934 DLA -35.44 RAL 341.02 MAD 6644,? VEL 12.014 PTH ?,Ot VMP s.g2? DPA "8,37 RAP 310,21 ECC !.4007

LNCH AZNTN LNCN TINS L-I TIME INJ LAT INJ LONG INJ R? ASC |NJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 2D 19 50 2421.22 -3,45 83.10 204,75 13T.48 21 0 II 1421,2 14.85 47,19

60.00 22 5 9 2140.?2 4.68 43.64 212.32 150.07 22 40 4g 1140.? 20.19 26.74

6?.?0 0 5g 20 1641.26 IS.6g 15.15 222.63 120.67 1 26 41 641.3 29.64 351.68

6?.?0 0 59 20 1641._8 18.69 15,15 222.63 120,67 I 26 41 64_,3 29,64 351.68

67.70 0 $9 20 16A1.28 18.6g 13.15 222.63 120,67 1 26 41 641.3 2g.64 351.68

67.70 0 $9 20 1641.28 18,69 15,15 222.63 120.67 I 26 41 641.3 20.64 351.68

6?.?0 0 $9 20 1641,28 18.69 13.13 222.63 120.67 I 26 41 641.3 29.64 331.68

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TDE -.9117 TRA-I.4324 TC3 .0021BAU .1313 SGT 2299,6 $GR 839.1 683 5?7.6 8T 61.2 SR 24.7 _S 62.6

RDE -.3g82 RRA -.4041RC3 .4035 FAU ,0?459 RRT .8654 RRF -*9317 RTF -.9017 CRT .9856 CR$ .8IT6 CS1 .g579

FOE 1.4436 FRA 4.1531 FC3-2.6522 BSP 4284 $GB 244?.9 R23 -.2341 R13 -,9169 LSA 89.? HSA 14.7 SSA .g

BD[ .9949 BRA 1.4583 _C3 .4033 FSP 913 SG1 2414.5 SG2 483,1THA 18,01 EL1 65.B EL2 3.8 ALF 21.78
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19'71)

LAUNCH DATE MAR 29 1ST! FLIGHT T|NE IT2.00

HELIOCENTRIC CONIC 0lSTANCE 443.4?4

RL 149.33 LAL -.00 LOL 16T.66 VL ]2.609 GAL "S.01 AZL 93.81 HCA 133,16 SNA

RP 209.75 LAP -1.72 LOP 340.89 VP 24,146 GAP 12,|3 AZP 66.59 TAL 332,06 TAP

RC 66.502 GL -26.33 6P 11.22 ZAL 134.00 ZAP 147.35 ET8 161,67 ZAE 165.25 (TE

PLANETOCENTRIC CCAIIC

ARRIVAL DATE 8EP 17 IR?|

EARTH TO MARS

169.38 ECC .22645 INC 3,8139 Vl 29.934

|25.24 RCA 146.12 APO 232.64 V2 26.487

98.56 ZAC 112.16 ETC 276.40 LVI 026,26

C3 24.049 VHL 4.904 OLA -36.40 RAL 341,14 RAD 6644.6 VEL IS.D0| PTH 6.99 VNP

LNCN AZNTH LNCH T[NE L-! TIN[ INJ LAT

3O.OO 20 29 23 2392.96 -2.02

60.60 22 20 52 2095.?1 6.65

66.0? D 52 51 1664.93 19.2S

66.0? O 52 51 1664.93 19.25

66.07 0 52 51 1664.93 19.25

66.0? O 32 $1 1664.93 19.25

66.07 0 52 51 1664o93 19.25

DIFFERENTIAL C_RRECTION$

TOE -.91S? TRA-I.S914 TC3 .OODG BAU .|393

ROE -.4041 RRA -.4476 RC3 .4332 FAU .07751

FOE 1.3252 FRA 4.3135 FC3-2.7904 DDP 4308

ROE 1.0009 BRA 1.4616 BC3 .4332 FEP 972

LAUNCH DATE MAR 29 1971

5.775 DPA -8.6T RAP 309.97 ECC 1.3957

INJ LONG |NJ RT A$C INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

6|,90 205.64 137.34 2| 9 18 |392.T |6.24 46.87

43.47 214,11 129.84 22 35 47 1095.7 21.95 24.25

17.40 223.35 121.51 ! 20 36 664.9 30.49 353.94

17.40 223.35 121.51 I 20 36 664.9 30.48 353.94

1?.40 223.35 121.51 ! 20 36 664.9 30.49 353.94

17,40 223.35 121.31 1 20 36 694.9 30.49 353.94

17.40 223.35 121,51 I 20 36 664.9 30.48 353.94

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2285.6 SGR 908.5 $G3 610.I ST 61.5 SR 23.6 $S 64.9

RRT ,8753 RRF -,9463 RTF -.9016 CRT .9g20 CR$ .9130 CIT ,9559

$GB 2459.6 R23 -.298T St3 -.9200 LSA 91.6 NSA 14.8 SSA .9

SO| 2424.5 $62 414.2 THA 19.76 ELI 66,5 EL2 3.0 ALP 22.45

HELIOCENTRIC CONIC

RL 149.35 LAL -.DO

RP 206.79 LAP -1.7t

RC 69.791 _ -27.4?

PLANETOCENTRIC CONIC

C3 23.623 VHL 4.861

LNCN AZHTN LNCH TINS

SO.DO 20 40 3

60.60 22 39 36

64.42 D 46 §5

64.42 0 46 55

64.42 O 49 $5

94.42 O 46 $3

64.42 O 46 53

DIFFERENTIAL CORRECTION8

TOE -.9198 TRA-1.3472 TC3 -.0014 BAU .1482

RD( -.4129 RRA -.4946 RC3 .4654 FAU .08055

FOE 1.6123 FRA 4.4736 FC3-2,9274 BSP 4333

BDE 1.0092 BRA 1.4362 BC3 ,4654 FSP 1030

FLIGHT TIN( 174,00 ARRIVAL UATE SEP 19 29?1

LAUNCH DATE NAR 29 1971

DISTANCE 447.373

LOL 187.66 VL 32.765 GAL -3.OI AZL 93.96 HCA 154.49 5NA

LOP 342,16 VP 24.082 GAP |1.T9 AZP 66.43 TAL 332.13 TAP

GP 12._$ ZAL 133,30 ZAP 145.83 ET$ 161.40 ZAE 164.54 ETE

EARTH TO NAR$

168.61ECC .2250! INC 3.9537 Vt 26.9,4

126.36 RCA 146,17 APO 231.05 v2 26,483

99.34 ZAC 112.98 ETC 276.41LVI -29.99

OLA -37.41 RAL 342.3t RAO 6644,S VEL 1_.992 PTH 6,99 VHP 5,631 DPA -7.91 RAP 309.6? ECC 1.3921

L-I TINS INJ LAT ZNJ LONG INJ RT A$C |NJ AZNTH |NJ TIME PO CST TZN |NJ 2 LAT INJ 2 LONG

2362,73 ".52 60.65 207,13 137.57 21 19 26 1362.7 17.68 44.49

2043,90 8.90 40.95 216.06 129.47 23 13 40 1043.9 23.93 21.29

1688.06 19.81 !9.64 224.20 122.40 1 15 3 688.1 31.34 356.20

1688.06 t9.81 19.64 224.20 122.40 1 15 3 688.1 31.34 350.20

1688.06 19.81 |9.64 224.20 122.40 I t3 3 688.1 _1.34 356.20

1686.06 19.61 19.64 224.20 122,40 I 15 3 688.1 31.34 356.20

1688.06 19.81 19.64 224.20 122.40 I 15 3 688.1 _1,34 356.20

MID-COURSE EXECUT|ON ACCURACY OR2]T DETERMINATION ACCURACY

SOT 2264,9 $GR 287.9 $G3 643.4 ST 61.7 SR 29.6 69 66.?

RRT ,$642 RRF -.9583 RTF -.9013 CRT .9965 CR$ .9273 CST ,9539

SOB 2471.0 R23 -.2810 RI3 -.9234 LSA 93.5 NSA 15.1 964 .6

861 2433.4 $62 429.5 THA 21.80 EL! 67.2 EL2 2.1 ALF 23.28

ARRIVAL DATE SEP 21 19?1

HELIOCENTRIC CONIC OI3TANC£ 451,296 EARTH TO MARS

RL 149.35 LAL -.DO LOL 187.66 VL 32.724 GAL -4.94 AZL 94.11 HCA |SS,?I 6NA 187.$0 ECC .22179 INC 4.1091 Vl 29.634

RP 206.84 LAP -I.$9 LOP 343.43 YP 24.920 GAP 11.45 AZP 86.25 TAL 332.20 TAP 12?,91 RCA 146.22 APO 229.5? V2 26.477

RC 7/.130 GL -29.99 GP 12.92 ZAL 132.95 ZAP 144.25 ET$ 161.10 ZAE 163.73 ETE 100,34 ZAC 113.88 ETC 276,43 LVI -27.79

PLANETOCENTRIC CONIC

C3 23.682 VHL 4.$66 DLA "36.4? RAL 345.05 RAD 6644,4 VEL 11.966 PTH 6.68 VHP $.495 DPA -7.07 RAP 309.32 ECC 1.3698

LNCH AZNTH LNCN TIME L'I TIME ZNJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

50.00 20 51 56 2330.99 1,06 59.33 208.65 137,57 21 30 47 I331.0 19.20 43,00

60.00 23 3 14 1980.46 11.63 3?.61 218,36 126.86 23 36 14 980,5 26.26 !?.54

92.75 D 41 30 1710.93 20.36 21.99 225.20 123.38 I lO 1 710.9 32.23 358.50

62.75 O 41 30 1710.9S 20.36 21.90 225.20 123,38 1 !0 ! 710.9 32.23 359,50

62.73 0 4! 30 lY10.66 20.36 21.90 225,29 123.38 I lO | 710.9 32,23 _6.50

62.75 O 41 30 1710.93 29.36 21.90 225.20 123.38 ! 10 1 710,9 32.23 358.50

62.7S 0 4I 30 1710.95 20.36 21.90 225.20 123.38 I lO 1 710.9 32.23 358.50

DIFFERENTIAL CCmRECTION6 NID'COURSE EXECUTION ACCURACY ORBIT OETERNI NATI0N ACCURACY

TOE ".9253 TRA-I.2992 TC5 -.OOSS OAU .1583 SGT 2237.| SGR 1078.4 3G3 677.1 6T 61.9 SR 27.9 $3 60.9

ROE ".4256 RRA ".6493 RC3 ,$000 FAD .06364 RRT ,$90T RRF ",9679 RTF ",_03 CRT .9990 CR9 .9495 CSV .9316

FOE 1,7000 FRA 4.6314 FC3-3.05?? BSP 4345 SOB 2483.4 R23 -.2SOO RI3 ",9272 LSA 95.5 NSA 15.3 86A .?

SO[ 1,0193 ERA 1.4095 6C3 ,5000 PSP 1086 SGI 2442.5 $G2 449,1 TNA 24.10 ELI $7.8 EL2 1.1 ALF 24,27

FLIGHT TIN( 176.00

FLIGHT TIME 176,00 ARRIVAL DATE 8EP 23 1t71LAUNCH DATE MAR 29 |ST!

HELIOCENTRIC CONIC OI|TANCE 455,242

RL 149.35 LAL ".00 LGL 10?.$$ VL 32,606 GAL -4.S$ AZL 94.20 HCA 156,98 8HA

RP 296.90 LAP "1,6T LOP 344,$9 VP 23,960 GAP 11.12 AZP 6G.06 TAL 332.25 TAP

RC 72.517 GL -29.96 GP 13.91ZAL 132.35 ZAP 142.60 ET$ 160.78 ZAE 162.60 ETE

PLANETOCENTR|C C(_J]C

C3 23,631 VNL 4.0610LA -39;91 RAL 343.68 RAO 6r_44,4 VEL !1.964 PTH 6.98 VflP

LNCN AZNTH LNCH TIME L'I TIME |NJ LAT ZNJ LONG INJ RT A$C INJ AZNTN INJ TIME

30.00 21 S 24 2296,94 2,79 s?.go 210.46 137,31 21 43 41

90.00 23 37 28 1989.67 lS,4S 33,21 222.19 127.7D 24 6 68

61.03 O 35 35 1733.64 20.91 24.21 226.3T 124.44 I S 29

61.03 O 36 35 1733.84 20.91 24,21 226.3? 124.44 l S 29

61.03 0 36 35 1733.84 20,91 24.21 226.'7 124.44 1 5 29

61.03 0 39 35 1733.84 20.91 24.2t 226.3? 124.44 1 5 29

61.03 0 36 35 1733.84 20.91 24.21 226.37 124.44 1 5 29

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.g296 TRA-l.2445 TC3 -.0066 6AU .1700 SOT 2196.2 SGR 1191.0 $63 710.6

ROE -,4415 RRA -.6626 RC3 .S3BO FAU .086g3 RRT .6954 RRF -*g755 RTF -.89g4

rDE 1.810g F"RA 4.7817 FC3-3,1843 66P 4325 SOB 24g3.6 R23 -.2934 R13 -,9322

DOE 1.6266 BRA 1.3826 BC3 .5381 _gP 1143 $61 2448.6 362 471.6 THA 26.78

EARTH TO MARS

157,23 ECC ,21579 INC 4.2762 Vl 2R.834

126,24 RCA 146,27 APO 228,19 V2 26.470

IOI.Sl ZAC !14.89 ETC 2?6,44 LVl -28.66

S.367 DPA -$.16 RAP 308.g0 ECC 1.3689

PO CST TIM |NJ 2 LAT INJ 2 LONG

12g$.9 20.82 41,37

889.9 29.38 It,90

?33,8 33,14 ,96

?33.8 33.14 ,86

733,8 33.14 .96

?33.8 33.14 .86

733.8 33.14 .86

ORBIT DETERMINATION ACCURACY

ST 61.7 SR 2g.5 $9 ?I.D

CRT .9996 CR$ .9522 C6T ,94g3

LSA 97.4 MSA 15.6 65A .?

EL! 68.4 EL2 .7 ALF 23.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE NAR 25 1571

HELIOCEMTR|C CONIC

RL |49,33 LAL ".00

MP 206.96 LAP -t.65

RC 73.959 GL -3|.37

PLAN[TOCENTRIC CONIC

C3 23.88| VHL 4.868

LNCH AZNTH LNCH TIN(

50.00 21 20 31

58.27 D 32 14

59.27 O 32 14

59.27 O 32 14

59.27 0 32 14

59.27 D 32 14

59.27 O 32 14

PLIGHT TINS 180,00 ARRIVAL DATE 8EP 2S 16TI

DISTANCE 459.20Y EARTH TO MARS

LOt. IST.GS VL 12.150 GAb -4.8I AZL 94.4? HCA 155.24 8NA 188.81 ECC .21592 INC 4.4658 VI 28.834

LOP 545.96 VP 23.902 GAP |0.80 AZP 85.$5 TAL 332.32 TAP I50.58 RCA 148.32 APO 226.90 V2 26.482

GP 15.01ZAL 131.68 ZAP 140.87 ETS 160.42 ZAE 161.74 ETE 102.78 ZAC 116.00 ETC 278.44 LVI -29,61

OLA -40,80 RAL 344.80 RAg 6644.4 VEL 11.988 PTH 6.08 VHP 5.249 DPA -5.15 RAP 308,41 (CC 1,3891

L-! TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2259.89 4.65 56.35 212.62 13T.40 21 58 31 1259.9 22.55 3g.36

1756.86 21.43 26.56 227.73 125.59 I I 31 756.9 34.07 3.30

|756.86 21.43 28.56 227.73 125.58 I I 51 ?56.9 34.07 3.30

1756.66 2|,45 26.56 227.73 125.59 1 I 31 756.9 34.0T 3.30

1756.66 21.43 26.56 227.73 125.59 1 1 31 756.9 34.07 3,30

1758.86 21,43 26.56 227.73 125.59 1 1 31 758.9 34,07 3.30

1758.86 21.43 26.56 227,73 125.59 ! 1 31 756.9 34.07 3.30

DIFFERENTIAL ¢CRRECTION8

TOE -.8433 TRA-l.1951TC3 -.0228 BAU .1828

RDE -.4848 RRA -.6663 RC3 .5782 FAU .08964

FOE 1.9336 FRA 4.9328 FC3-3.2845 88P 4416

ROE 1.0516 BRA 1.3883 BC3 .5767 FSP 1207

LAUNCH DATE MAR 29 1971

HELIOCENTRIC CONIC

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2|65.3 8GR 12gg.3 883 744.S ST 62.| 8R 31.5 88 73.4

RRT ,8963 RRF -.9815 RTF -.8959 CRT .9983 CR$ .9827 C$T ,9470

SGB 2525.4 R23 -,2g68 R13 -.9363 LSA 100.0 NSA 16.0 8SA .8

SG1 2474,5 SG2 504.2 THA 29,62 EL! 69.6 EL2 1.8 ALF 28.85

PLIGHT Till[ 152.00 ARRIVAL DATE 8EP 27 1071

DISTANCE 463.193 EARTH TO MARS

RL 149.38 LAL -.00

RP 207.04 LAP -1.64

RC 75.426 GL -32.85

PLANETC_ENTRZC CONIC

C3 23.844 VHL 4.883

LNCH AZMTH LNCH TIHE

50.00 21 38 58

87.44 O 28 28

57.44 O 28 28

57.44 0 28 28

57.44 O 28 28

57.44 O 28 28

57.44 O 28 28

LOL 187.66 VL 32.616 GAL -4.78 AZL 94.67

LOP 347.23 VP 23.845 GAP t0.49 AZP 85.62

GP 16.24 ZAL 130.95 ZAP 139.08 ET6 160.04

DLA -42.08 RAL 345.82 RAD 6644.5 VEL 11.993

L-I TIME INJ LAT INJ LONG INJ RT ASC

2218.57 6.71 54.60 215.25

|780,25 21.94 28.99 229.31

1780.25 21.94 28.99 229.31

1780.25 21.94 28.9g 229.51

|780.25 21.94 28.99 229.51

1780.25 21.94 28.99 229.31

1780.25 21.94 28.99 229.31

HCA 189,50 SNA 186.05 (CC ,2|326 INC 4.6748 Vl 28.834

TAL 332.3? TAP 131.87 RCA |48.36 APO 228.70 V2 26.454

ZAE 160,55 £TE 104.11 ZAC 117.25 ETC 276.44 LVI -30.66

PTH 8.99 VHP 5.141 DPA -4.03 RAP 307.84 ECC 1.3624

INJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

137.21 22 15 57 1218.6 24.46 37.47

126.85 0 58 8 780.3 35.01 5.85

126.$5 0 58 8 ?80.3 35.01 5.85

125.85 0 58 8 780.3 35.01 5.85

126.$5 O 58 8 ?80.3 38.01 5.88

126.85 0 58 8 780.3 35.01 5.85

126.85 O 58 S T80.3 35,01 5.85

DIFFERENTIAL CC_RECTION8

TOE -.9851TRA-|.1385 TC3 -.0343 BAU .1974

ROE -.4942 RRA -,7354 RC3 .6163 FAU ,09295

FOE 2.0849 FRA 8.0662 FC5-3.3741DSP 4458

6DE 1.0754 BRA 1.3537 BC3 .6192 FSP 1263

LAUNCH DATE MAR 29 1971

HID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SGT 2117.8 8r,_ |A32.T 3G3 77?.0 ST 62,2 SR 33.8 S8 78.8

RRT .8g80 RRF ".9862 RTF -,8923 CRT .9953 CR8 .9714 CST .9447

SGB 2555.9 823 ".2928 813 -.9419 LSA 102.4 MSA 16.3 884 .8

381 2499.4 SG2 539.1 THA 52.95 ELI 70.7 EL2 2.9 ALF 28.50

FLIGHT TINE 164.00 ARRIVAL DATE SIP 29 1871

HELIOCENTRIC CONIC

RL 149.35 LAL -.00

RP 207.12 LAP -1.82

RC 78.944 GL "34.48

PLANETOCENTRIC CONIC

C3 24.137 VHL 4.913

LNCH AZNTH LNCH TIME

50,00 22 0 51

88.54 0 28 20

95.54 D 25 20

55,54 0 25 20

55.54 0 25 20

55.94 O 25 20

55.54 O 25 20

DISTANCE 467.195 EARTH TO MARS

LOL 187.SS VL 32.384 GAL -4.TO AZL 84,81 HCA |60.7? SHA 185.49 [CC .210T7 INC 4.9101 Vl 88.834

LOP 348.49 VP 23.?92 GAP 10.18 AZP 55.36 TAL 352.41 TAP 133.18 RCA 148.40 APO 224.59 V2 26.444

GP 17,61 ZAL 130,14 ZAP 137,16 ET8 159,83 ZA( 159.15 ETE 105.46 ZAC 118.65 ETC 276,45 LVI -31.83

OLA -43,44 RAL 345.99 RAD 8644,8 VEL 12,005 FTH 7.00 VHP 5,045 DPA "2.T8 RAP 307.20 ECC 1.3972

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2170.88 9.09 52.57 218.50 136.9! 2E 37 2 1170.9 28.81 34.98

1804.27 22,42 31,51 231.14 I28.23 0 55 25 804.3 35.98 8.54

1804.27 22.42 31.5] 231,14 128,23 0 85 25 804.3 35,98 8.54

1804.27 22.42 31,51 231.14 128.23 0 55 25 804,3 35.98 0.34

1804.27 22.42 31.51 231.14 128.23 0 55 25 804.3 35.98 8.54

1804,27 22,42 31.51 231.14 128.23 O 55 25 804.3 38.98 8.54

1804.27 22.42 31.51 231,14 128,23 0 55 25 804,5 35.88 0,54

DIFFERENTIAL CCIIRECTION8 MID'COURSE EXECUTION AccuRACY 0R|IT OETERNINATION ACCURACY

TOE -,9701 TRA-1,O?3T TC3 -.0488 8AU ,2142 8GT 2083.0 8OR 1504,3 383 807o_ ST 82.2 8R 38.7 88 ?8.3

R02 -.8329 RRA ".81_0 RC3 .8611 FAU *09518 RRT ,8837 RRF ".8898 RTF ",_78 CNT .9808 CR8 .9787 CST .9424

FOE 2.2145 rRA 3.1829 rC5-3.4347 DSP 4527 3GB 2801.! 823 ",2831 R13 -,9484 LSA 105.2 MSA 15.7 88A .5

ROE I,tOli IRA 1.5481 8C3 .6637 FSP 1320 SGI 2536.0 882 575.3 THA 36.88 ELI 72,1 EL2 4.5 ALP 30.45

LAUNCH DATE NAN 18 1971 FLIGHT TIME 186.00 ARRIVAL DATE OCT I IlYI

HELIOCENTRIC CONIC DISTANCE 471,215 EARTH TO MARS

RL 149.38 LAL -.00 LOt. 187.S8 VL 32.533 GAL -4.85 AZL 95.18 HCA 162.03 8HA 184.99 ECC .20845 INC 5.1788 Vl 29.834

RP 207,21 LAP -1,60 LOP 349.75 VP 23,?59 GAP 9.88 AZP 85.07 TAL 332,45 TAP 134,47 RCA 146.43 APO 223.55 V2 26.433

RC 78.802 GL -36.16 GP 19,14 ZAL 128.25 2AP 135,15 ITS 159.20 ZAE 15?.57 [TE 106.79 ZAC 120.22 ETC 276,45 LVI -33,12

PLANETOCENTRIC CONIC

C3 24.588 VHL 4.959 DLA -44.$8 RAL 348,32 RAD $644,6 VEL 12.023 PTH 7,01 VHP 4,882 DPA -1.38 RAP 306.4? ECC !,4047

LNCH AZNTN LNCN TIME L-1TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|NE POCST TIN INJ 2 LAT INJ 2 LONG

50.00 22 28 38 2112.32 11.99 80.05 222.69 138.40 23 3 52 1112.3 28,18 3|.78

83.$6 0 22 58 182g.lg 22,85 34.15 233.28 129,75 0 53 25 82g.2 36.84 !1.41

33,56 0 22 58 1829.19 22.88 34.15 233.28 129,75 0 53 25 829.2 36.94 11.4t

53.56 0 22 56 182g.lg 22.83 34.15 233.28 129.75 0 53 25 829.2 36.94 11.41

53.$6 0 22 56 1829.19 22,38 34.15 233.28 129.75 0 53 25 62g.z 36.94 11.41

53.58 0 22 56 182g.lg 22.83 34,15 233,28 129.75 D 33 25 829.2 36.94 11.41

53.$6 0 22 56 1829,19 22.85 34.15 233.28 12g.75 0 53 25 829.2 36,g4 11.41

OIFF[RENTIAL CCRRECT]ONS HID-COURSE EXECUTICN ACCURACY ORBIT DETERHINATION ACCURACY

TDE -.9872 TRA-1.0041TC3 -.0826 BAU .2338 8ST lgg6,T SGR 1755.5 SG3 $34.8 ST 62.| SR 40.2 SS 80.9

RDE -.$831RRA -.8957 RC3 .7087 FAU .09657 RRT .8893 RRF -.9925 RTF -,8815 CRT .9852 CR9 .9845 CST .9403

FOE 2.3813 FRA 5.2894 FC3-3.4706 BSP 4595 SGB 2658.? 823 -,26?4 813 -.g558 LSA 108.2 H$A 17.1SSA .5

BDE 1.1465 8RA 1.3455 BC3 .7115 FSP |366 881 2585,4 SG2 620.1THA 40.8? EL1 73,T EL2 5.8 ALF 32.76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR 29 18?1

HELIOCENTRIC CDNI¢

RL 149.35 LAL ".DO

_P 207.31 LAP -I.57

RC 80.D98 6L -36.07

PLANETOCENTRI¢ CONIC

C3 25.230 VHL 5.023

LNCH A2MTH LNCH TIME

SO.DO 23 8 28

51.48 O 21 23

51.48 O 21 23

51.48 O 21 23

51.48 O 21 23

51.48 O 21 23

51.48 O 21 23

FLIGHT TIME 1|8,00 ARRIVAL DAYE OCT 3 1971

OiSTANCE 47S.250 EARTH TO MARS

LOt. 187.98 VL $E.S27 6AL "4.81 AZL R5.48 NCA 183,29 SMA 184,55 ECC .20828 INC $.412[ VI 28.834

LO_ 351,08 VP 23.968 GAP 9.58 AZP 04,75 TAL SSR.AS TAP |35.76 RCA |46,46 APO 222.59 V2 25.4_

6P 20.8? ZAL 128.24 ZAP ISS,O§ ET$ 158.75 ZAE 155.77 ETE lOB.O? ZAC 121.98 EYE 276.46 LV! -34,5S

DLA -46.49 RAL 349.89 RAD 864S.1 VEL [E.OSD PTH 7.04 VHP 4,894 DPA ,20 RAP 305,65 [CC 1.4192

L-! TIN[ INJ LAT INJ LONG INJ RT ASC IMJ AZNTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2028.10 18.06 48.38 228.61 135.41 23 42 17 1029.1 32.6R 26.65

1855.33 23.21 38.92 235.78 [51.43 O 52 18 855.3 37.90 14.50

1851.33 21.21 36.92 235,78 131.43 O 52 18 855.3 3?.gO 14.50

1895.33 23.2[ 38.92 235.T8 131.43 O 52 18 855.3 37.go tA.SD

1853.33 23.81 38.92 233.78 131,43 O 52 18 855.3 37.9D 14.30

1855,33 23.21 38,92 235.78 13[.43 0 52 18 855,3 37.90 14.50

1855.33 23.21 38.92 235.78 131.43 O $2 18 855.3 37.9D 14.50

DIFFERENTIAL CCRRECTI_I8

TOE -.9998 TRA -.9202 TC3 -.0638 BAU .2573

ROE -.6468 RRA -.9855 RE3 .7608 FAU .10152

FOE 2.5621 FRA S.3og9 FC3-3.4839 B3P 4596

8DE 1.1908 BRA 1.3483 DC3 .7638 FSP 1393

NID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1904.1SGR 1948.9 883 855.6 6T 61.4 8R 44.3 $8 83.3

RRT ,8842 RRF -,9945 RTF -.8751 CRT .9788 CR$ ,9890 CSY .9380

8GB 2723.2 R23 -.2425 RE3 -.9645 LEA !11.2 MSA [7,4 SEA .4

SG1 2643.3 $82 655.0 ?HA 45.72 ELI 75.4 EL2 7.4 ALF 35.60

LAUNCH DATE MAR 29 197[ FLIGHT TII_ 190.00 AKRIVAL DATE OCT 5 19?I

HELIOCENTRIC CONIC DISTANCE 479.297 EARTH TO MARS

RL 149.35 LAL -.DO LOL 187.66 VL 32.501 GAL -4.57 AZL 95.84 HCA 164,54 SMA 184.10 ECC .2042T INC 5.8352 Vl 26.834

RP 20T.42 LAP -1.55 LOP 352.28 VP 23,638 GAP 9.30 AZP 84,37 TAL 332.50 TAP 137.04 RCA 148.49 APO 221.70 V2 26.409

RC 81.730 GL -40.13 GP 22.82 ZAL 127.11ZAP 130.82 ETS [58.28 ZAE 153.72 ETE 109.25 ZAC 123.97 ETC 276.47 LV[ -36.16

PLANETOCENTRIC CONIC

C3 26.11T VHL 5.1[ODLA -48.11 RAL 351.66 RAO 6(.45.5 VEL 12.086 PTH ?.D? VHP 4.845 DPA 1.98 RAP 304.73 ECC 1.4298

LNCH AZNTH LHCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49.30 O 20 56 [882.95 23.49 39.85 238.71 133.28 O 52 19 882.9 38.83 17.84

49.30 0 20 56 [882.95 23.49 39.85 238.71 133.28 0 52 19 882.9 38.83 17.64

49.30 0 20 56 1882,95 23.49 39.85 238.7[ t33.28 O 52 19 882.9 38.85 17.84

49.30 0 20 56 1882.95 23.49 39.85 238.71 133.28 O 52 19 882.9 38.83 17.84

49.30 0 20 56 1882.85 23.49 39.85 238.71 133.28 O 52 19 882.9 38.83 IT.84

49.30 0 20 56 [882.95 23.49 39.85 238.71 133.28 O 52 19 882.9 38.83 17,84

49.30 O 20 56 1882.95 23,49 39.85 238.73 133.28 O 52 19 882.g 38.83 17.84

DIFFERENTIAL CCRRECTI_

YDE-I.0588 TRA -.8508 TC3 -.1003 BAU .2822

ROE -.74D0 RRA-[.09[? RE3 .8020 FAU ,10252

FOE 2.8048 FRA 5.3348 FC3-3.3985 88F 4894

BDE 1.2752 8RA 1.3839 9C3 ,8082 FSP 1443

LAUNCH DATE MAR 29 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1845.? SGR 2172,7 883 873.5 ST 62.0 SR 49.8 S8 86.6

RRT ,5729 RRF -,9960 RTF -.8629 CRT .9_2? Eft8 .9926 CST .D374

888 2850.8 R23 -.2205 R13 -.9714 LEA 116.2 MSA 17.8 SSA .4

SEE 2761.4 SG2 708.6 TNA 50.32 EL1 79.0 EL2 9.1ALF 36.55

FLIGHT TIM( 192.00 ARRIVAL DATE OCT

DISTANCE 483.335 EARTH TO MARS

? IR?I

RL 149.35 LAL ",DO

RP 207.54 LAP -1.53

RC 83.399 GL -42.32

FLANETOCENTRIC CONIC

C3 27.320 VHL S.227

LNCH AZHTN LMCH TIME

47.00 O 21 50

47.00 O 21 SO

47.00 O 21 50

4?.00 O 21 SO

4?.DO O 21 SO

47.00 O 21 50

41.00 0 2I 50

LOL 187.81 VL 32,4?7 GAL *4.13 AZL 86,25 HCA 185.80 8HA 183.89 ECC .2024D INC 6.2406

LOP 353.54 VP 23.590 GAP 9.0! AZP 83.94 TAL 332,51 TAP 138.31 RCA 146.51 APO 220,P_

GP 25,02 ZAL 125.84 ZAP 128.44 (T8 [57.82 ZAE 131.4D ETE 110.34 ZAC 126.23 ETC 276.30

OLA -49.21 RAL 353,20 DAD 8645,9 VEL I2,136 PTH 7,11 VNP 4,019 SPA 4,GO RAP 303,69

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

ID12.56 23.84 42.96 242.17 135.33 O 53 43 912.8 39.69

1912.51 23.84 42.98 242,17 135.33 O 53 43 9[2.6 3g.69

19t2.58 23.64 42.96 _42.17 [35.33 O 53 43 912,6 39.69

1912.58 23,64 42,98 242.17 135.33 O 53 43 912.8 39.89

Iil2.S6 23.64 42.96 242,17 135.33 O 53 43 912.6 3g.69

1912.56 23,84 42.98 242,17 135.33 O 53 43 912.6 39,89

1912,51 23.64 42,96 242.17 135.33 O 53 43 912.6 39.69

Vt 29.834

V2 26.399

LVI -37.99

LCC 1.4499

INJ 2 LONG

21,50

21 SO

21 SO

21 50

21 SO

21 SO

21 50

DIFFERENTIAL C_RCCTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE*I.OSTD TRA -.7580 TC3 -,1|2R DAU ,3133 SET 1745,8 $GR 2420.8 SG3 879.i IT 91,1 SR 56.2 l| il.i

ROE ".8S82 RRA-I.IDt? RC3 ,ISO4 RAU .10389 flRT .liD3 RRF *.SITS RTr -._95 CRT .9688 CRS .IgSl ,11 .lJSi

ROE 3,0582 RRA |.2733 FC3-3.2122 BSP 5090 IGB 2084.7 R23 -.I898 R13 -,9790 LIA 1_1,I NIA IS.I SIA ,3

8DE 1,3703 ERA 1.4208 8¢3 .8578 FSP t4S| 881 2890.1 382 745,4 THA IS,S? ELI 82,? EL2 10.7 ALF 42.24

LAUMCH DATE MAR |i 1511 FLIGHT TIME 194.00 ARRIVAL DATE OCT | 1IT1

HELIO¢EMTRIC CONIC O||TANCE 487.43D EARTH TO MARS

RL 148.3S LAL -,DO LOL 187,88 VL 82,4§4 GAL "4,49 kZb 98,74 NCA |E?.O3 8HA I83.32 ECC .[DOG8 INC 8,7398 V! 29,R34

RP 20?.89 LAP "1.51 LOP 334.80 VP 23.342 GAP 8,73 _ZP 03,43 TAL 332,32 TAP 13|,37 RCA 148,54 APO 220.|1 V2 28.381

RC 8S,104 6b -44,$9 GP 27.33 2AL 184.40 2AP 128.8[ [T9 137,36 ZAE 148.73 ETE 111,33 2AC 128.78 ETC 276.54 LVI °40.04

PLANETO¢ENTRIC CONIC

C3 28.951VML 5,381DLA -31.81 RAL 356,38 RAD 864i,6 VEL |2.202 PTH ?.11 VNP 4,823 SPA 8.30 RAP 302.53 ECC 1.4765

LNCM AZMTM LNCM TIME L-! T!M[ !NJ LAT !NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN !NJ 2 LAY INJ 2 LONG

44.$8 0 24 32 1944.71 23,90 48.28 249,2? [3?.58 0 56 86 944,? 40.45 25.5|

44,59 0 24 32 1844,71 23,60 48,28 246.27 137,55 D 88 56 944,? 40,45 23.$1

44,58 0 24 32 1944,71 23,SD 48.23 248.2? 137.58 0 3E 58 844,? 4D,45 25,51

44.$8 D 24 32 lg44,?l 23.60 49.25 246,2T 137.58 0 58 38 944,? 40,45 25,51

44,58 D 24 32 1844,?1 23.80 46,25 248,2? 137,38 D 56 55 944,? 4D.45 25.51

44.58 0 24 32 1g44.71 23.60 48.25 246.2T 137.58 D 5d 56 944,? 40.45 25.$1

44.SS 0 24 32 [944,71 23.60 46,25 248,2? 137,58 0 56 36 944.7 40.45 25,31

OZFF[RENTIAL CCRRECTION8 N!D-COURSE EXECUT!ON ACCURACY ORB!T DETERMINATION ACCURACY

TDE-l.1124 TRA -.6654 TCS -,1362 DAU .3483 8GT !155,1 8DR 2?07.4 383 8?5.8 8T 61.? SR 64.6 $8 93.2

RDE-I.0890 RRA-I.3254 RC3 .8882 FAU .[039? RRT ,842D RRF -.9979 RTF -.8305 CRT ,9616 CR$ .gg6g CST .9374

FDE 3.3?52 FRA 5,1489 FC3-3.D97D 88P 5399 SGB 3173.2 R23 -.1600 R13 -,9852 LSA 127.8 NSA 18.2 SEA ,3

BDE 1,5153 BRA [,4830 BC3 .8999 FSP 1458 98[ 30?4.3 382 ?86,3 THA 60,66 ELI 88.5 EL2 12,3 ALF 46,39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE HA! 25 16fl

HELIOCENTRIC CONIC

RL 149.3S LAL -.00

RP 207,90 LAF -|,46

RC 86.943 GL -47.66

PLANETOCENTRIC CONIC

C) )t.190 VHL $,514

Lk_H AZNTH LNCH TINS

42.04 0 29 _7

42,04 0 29 37

42,04 0 29 )7

42.04 0 29 S?

42.04 0 29 )?

42,04 0 29 37

42,04 0 29 37

LOt. 187.66 VL 3|.433 GAL

LOP $56,05 VP 23.496 GAP 6.46 AZP 62.62 TAL 332°52 TAP |40,8_ RCA 146.55 4PO 219.41

GP 30.36 ZAL 122,?J 2AP 12).20 ET$ 156.84 ZA[ 24),76 ETE 112.22 2AC 131.69 ETC 2T4,SI

OLA -5),67 RAL 396,55 RAO 6647.5 VEL 12.293 PTH ?,23 VHP 4.665 DFA 8.99 RAP )02.2)

L-| TIN[ INJ LAT INJ LONG ]NJ RT AIC INJ AZNTH INJ TIN[ PO CIT TIN INJ 2 LAT

1960.09 23.35 40.75 251,19 140.05 1 2 ST 980.1 41.02

1980,09 25.33 49.75 251.19 140,05 1 2 37 980.1 41.02

1980.09 23.33 49,?5 251.19 140.05 1 2 57 980.1 41.02

1980,09 23.3) 49,T5 251.t9 140.05 1 2 37 980,I 41.02

1980.09 23,)) 49,75 251,19 140.05 l 2 )7 080, l 41.02

1960.09 2)°)3 ' 49,75 251.19 140,05 1 2 37 980,1 41,02

1980.09 23.33 49,75 251.19 140.05 1 2 )7 980.1 41,02

FLIGHT ?llq[ 1t6.00 ARRIVAL DATE OCT 11 liYl

OlITANC[ 481.111 EARTH TO MARl

-4,46 AZL 97,33 N¢A 168,30 6NA 162,18 EC¢ ,IgiO8 INC ?.$36) Vl 29,6)4

V2 2S.)68

LV! -42,33

ECC 1.$131

INJ 2 LONG

29.92

29.92

2g.92

29.92

29.92

29.92

29.92

DIFFERENTIAL CORRECTIONS

TOE-1.1608 TRA -.5589 TC3 -.1572 BAU .3903

60E-1,26?3 RRA-1,4656 RC) .9231FAU ,10216

FOE 5,7368 IrRA 4,9109 FC5-2,8565 B6P 57T6

80E 1.7185 BRA 1.5591 BE) ,9564 FIP 1431

LAUNCH DATE MAR 29 19?1

HELIOCENTRIC CON|C

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

)GT 124T.6 SGR 5028.0 SG) 685,3 9T 61.) 8R 78.3 63 97.0

RRT .$174 RRF -.9985 RTF -.8050 CRT ,958) CR9 o9981CtT .9391

6GB )400.5 623 -.180! R13 -_9902 LSA 156.0 NSA 18.2 88A ,3

SG1 3)00,7 662 617,8THA 65.74 ELI 96.1 (12 lS,T ALF 51,|0

FLIGHT TIME 198.00 ARRIVAL DATE OCT 13 1971

DZBTANC_ 495.602 EARTH TO MARS

NL 149.35 LAL -.60

RP 207.94 LAP -1.46

RC 86,616 GL -50.75

PLANETOCENTRIC CONIC

¢3 )4.282 VHL 5.855

LNCH AZMTH LHCH TIME

$9.40 0 37 SS

39,40 0 37 $8

39,40 0 ST 58

39,40 0 )7 58

39.40 0 )7 $8

39.40 0 37 SO

39.40 0 )7 $8

LOL 187.66 VL )2.414 GAL -4.44 AZL 96,07 HCA 169,55 8HA 186.6? [CC ,19760 |NC 8,0654

LOP )87.31 VP 23.451 GAP 8.19 AZP 82.07 TAL 3)2.51 TAP 142.06 RCA 146.57 APO 218,76

GP 33,62 ZAL 120.87 ZAP 120.29 ITS 156.59 ZAE 142.37 ET£ 113.05 ZAC 135.00 ETC 276.72

Vl 29.834

V2 26.)49

LVI -44,90

OLA -56.02 RAL 3,52 RAD 6648.6 VEL 12.417 PTH 7.32 VHP 4.961 DFA 11.92 RAP 299,77 [CC 1.5642

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAY !!qJ 2 LONG

2019°T4 22,70 53.42 257.12 |42,71 I 11 58 1019,7 41,29 )4.75

2019.74 22.70 53.42 2)?.12 142.72 I lI )8 1019.7 41.29 34,75

2019.74 22.70 53.42 25?.|2 142,71 t 11 58 1019.7 41.29 34,75

2019.74 22.70 53,42 257.12 142,7! 1 11 38 1019,7 41,29 34,75

2019.74 22.70 53.42 25?,12 142,7! I 11 36 1019.7 41,29 34.75

2019,74 22.70 53.42 25?.12 142.71 1 11 38 1019.T 41.29 34,TS

2019.74 22.70 53.42 257.12 142.71 I 11 38 1019.T 41,29 34.7S

DIFFERENTIAL CCRRECTION$

T0[-1.213? TRA -,4382 TC3 -.1722 IAU .4416

60(-1.6116 RRA-I,SBS8 RC3 °9479 FAU .09926

FOE 4.t433 FR4 4.SS40 FCS-2,SO67 88F 6226

BDE 2.0179 BRA 1,6491BC) .9635 FSP 1)68

LAUNCH DATE MAR 29 1971

NELIOCENTRIC CQNXC

RL 149.)8 LAL -.00

RP 208,08 LAP -!.43

RC 90.421GL -54.22

PLANET_ENTRIC CONIC

C3 38,721 VML 6,223

LNCM AZMTM LNCH TIME

36.72 0 SI 0

SS.72 0 SI 0

36.72 0 Sl 0

36.72 0 SI 0

36,72 0 Sl 0

34.72 0 SI D

36.72 0 SI 0

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

)GT 1428.2 SGR )364,7 SG3 614.? 8T 60,S $R 89,2 63 101,0

RRT ,7826 RRF ",9989 RTF -,7689 CflT .9564 CR9 ,9989 CST .9417

8GB 367),7 R23 ".10)0 613 ".9938 LSA 146,6 MSA 17.9 3SA .2

6GI 35?6.0 962 841.6 TNA 70,61 ELI 106.8 EL2 14,8 ALF 56.31

FLIGHT TIME 200,00 ARRIVAL DATE OCT 15 19?1

DISTANCE 498.700 EARTH TO MARS

LOt. I67.66 VL )2.)66 GAL -4,41 AZL 98.99 HCA |?O.?g 8NA 162.)? ECC ,19628 INC 8.991S Vl 29.834

LO_ $58,$6 VP _).407 GAP 7.93 AZP 61,12 TAL 336.46 TAP 143.28 RCA 146,58 APO 219,16 V2 26,3)2

GP 37.29 ZAL 118.72 ZAP 117.17 [TS IS6,3T ZAE 138.54 [TE 11).$6 ZAC 136.?5 [TC 2?6.6T LVI -47,74

DLA -56,2) HAL 6,56 RAD 6850,2 VEL |2.514 PTH ?.45 VNF 5°|)2 OPA 15.)2 R4P 298,12

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT

2064,87 2|.56 87,23 264.)t |4S.)I 25 25 |064,9 41.10

2064,07 21,58 57,23 264.39 14),St 25 25 |084.9 41.10

2064.8T 21,58 5?.23 264,39 145.51 25 25 1064.9 41.10

EOS4.O? 2|,58 5?,2) 264.)9 I4S,Sl 26 25 I094.9 41.10

2064.87 21,58 57.23 264.38 149.51 25 25 1064.9 41.10

2064.87 21,58 5?,25 264.)8 t45.51 25 25 1064.9 41,10

2064,37 21.58 57.2) 264.,39 145.51 25 25 1084,9 41.10

ECC 1,63?2

INJ 2 LONG

_9,97

39.97

39.9?

)9.9?

39.9?

39.9?

)9.9?

DIFFERENT! AL CC_RECTION9

T0[-t.2634 TRA ".Sltt TC3 -.ISl? 6AU .S050

ROE'E,123) RRA'I.71?3 RC3 .6584 FAU ,094)8

FOE 4,5855 Fflk 4,066t F¢3"2,1104 65P 67)4

lot 2.4712 ERA 1.7431 6C) .9?$5 FSP 12)9

LAUNCH OAT[ MAR 29 IS?l

NELIOCtNTRI¢ CONIC

RL t49.$8 LAL -.00

RP 210.70 LAP -I.05

RC 119,460 GL 82.81

PLANETOCENTRIC CONIC

¢) $6.245 VML 6.020

LNCH AZMTH LNCM TIME

90.00 12 41 59

60.00 11 42 3

61.95 10 42 2

61,95 I0 42 2

61.g5 10 42 2

61,95 IO 42 2

61.95 10 42 2

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SOT |299.3 SGR 3777,1 SG5 ?49,7 ST 55,? SR 107,? 66 104.9

RRT .7308 RRF ",9911 RTF -,_.50 CRT .9558 CR6 .9998 CST .9446

SCB 3193.0 Rt3 -.O60t R1) -,t962 LSA 160.4 NSA IT,) 8SA .2

8St 3900.1 6Gt 856.2 THA ?5,_0 ELI 121.7 EL2 16.3 ALF 62.00

FLIGHT TIME riG.DO

O|STANCt |54,016 EARTH TO MARS

LOt. IIT.ii VL )8,266 GAL "4.55 AZL 01,41 HCA 18T,0? 8HA SSO.)_ ECC .I885? INC 8,5862 Vt 26.6_4

LOP 14.65 VP 12,087 GAP 4.94 AZP 28.52 TAL 330,?t TAP 157.?8 RCA |46,52 APO 214.33 V2 26,030

GP -49.01 ZAL 120.38 ZAP 95.82 [T8 185,25 ZAE |!I,67 [T[ _EI.?? ZAC 54.42 ETC 272.19 LV| )4,)?

DLA 35.99 HAL )14,5) MAD 6i49,3 VEL 12,495 PTH ?.36 VHP ),)50 DPA -69.62 RAP 315.1)

L'| TIME INJ LAT XNJ LONG ]NJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT

41)9.94 -36.9! 185,22 219.27 80.11 13 50 58 3139.9 -47.15

4301.02 -24.66 169.)8 209,05 )T.06 t2 S) 44 )301.0 "35.gs

4471,81 -16.48 197.74 2D).II 54,1) 11 56 )4 )471.6 -29.6)

4471,81 "!6.48 197.74 203.11 54.15 11 )6 )4 )4T1.8 "29.6)

4471.91 -16.46 lg?,74 203.11 54.15 l| 56 )4 )471.8 "29.6_

4471.81 "16.48 Ig?.74 20).11 $4.16 11 56 34 3471.8 -2g,63

4_71.81 -16.48 19T,74 20).11 54.15 11 56 )4 3471.8 -29.63

DIFFERENTIAL CCRRECTION3

TD[ 1.6110 TRA .6616 TC3 -o6645 BAU ,7594

ROE 3*2632 RRA ).4143 RC3m1.304T FAU ,0830?

FD[ 4,3358 FRA 4,6719 FC3-1.9842 BSP g791

60_ 3.6392 BRA 3.4759 8C) 1.5651 FSP 1125

NIO-COURSE EXECUTION ACCURACY

8GT 20J7.6 $GR 5439.7 $G3 643.4

RRT .8867 RRF .9gg3 RTF .6903

SGB 5801.8 62) .04)0 R13 .9985

3G1 57)4.0 3G2 664,g THA 71.3)

ARRIVAL DATE NOV 10 liT|

[CC 1.8965

XNJ 2 LO_

IS3.97

164.66

175.78

ITS.T8

178.T6

1?5,79

!?S,?8

ORBIT DETERMINATION ACCURACY

ST 77.6 $R J67o5 SS ]D3.3

CRT ,97)9 CRS -.9999 CST -.g716

LSA 210.9 NSA 16.7 394 *2

EL1 183.9 EL2 16.0 ALF 69.61
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR 29 1971

HELIQCENTRIC CCNIC

RL 149.35 LAL ".DO

RP 210.95 LAP -1.02

RC 118.837 GL 47.06

PLANETOCENTRIC CONIC

C3 29.540 YNL 5.435

LNCM AZMTN LNCM TINE

SO.O0 13 33 40

60.00 13 1T 32

?D,O0 12 28 52

71.49 11 43 14'

71.46 11 43 14

71.46 11 43 14

110.00 17 28 19

FLI6HT TIM_ 226.00 ARRIVAL D4T[ NOV 12 197!

DISTANCE 558,|?D EARTH TO MAR9

L_. liT,it VL 32.285 6AL -4.55 AZL 52.88 HCA 188.27 8NA 150,27 ECC .18851 INC ?,1052 VI 29.534

LOP 13.87 VP 22,85D 6AP 4.?2 AZP 87.D3 TAL 330.54 TAP 158.82 RCA 146.29 APO 214.26 V2 26.001

GP -44.40 ZAL 124.25 ZAP 94.94 ETS 183.68 ZAE 123.|! [TE 218.48 ZAC 50.04 ETC 27].88 LVI 31,30

DLA 53.38 RAL 316.61 RAD $$41,6 VEL |2.226 PTN ?.18 VHP 4.854 DPA "66.44 RAP 310.43 [CC 1.4592

L-| TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

3937.61 -44.62 189.20 215,37 71.40 14 39 17 2957.6 -47.10 134.41

3980.6? -34.82 168.40 210.70 88.28 14 23 53 2980.? -40.23 138.70

4125,09 -21.93 173.40 204,11 63.|3 13 5? 37 3125.1 -31.04 145.58

4265.02 -16.12 180.86 200.81 60.36 12 54 19 3265.0 -26.90 157,88

4265.02 -18.12 180.96 200.6! 60.36 12 54 19 3265.0 -26.90 157.89

4265.02 -16.12 180.96 200.81 60.36 12 54 19 3265.0 -26.90 157.59

3171.91 -21.93 108,32 204.11 63.13 18 21 10 2171.9 -31,04 ?7.47

DIFFERENTIAL CORRECTION8

¥D[ 1.4542 TRA .7973 TC3-1.0894 BAU .7055

RDE 2.8653 RRA 3.203? RC3-1.4157 FAU ,09666

FDE 4.8625 FRA 5.8461 FC3-2.8329 BSP 9477

BDE 3.0362 ERA 3.3014 8C3 1.7864 FSP 1426

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCU;I_CV

8GT 2183.1 SGR 5159.8 303 811.1 ST 78.1 8R 153.0 58 113.1

RRT ,9056 RRF .9993 RTF .9082 CRT .9T73 CR6 -.9989 CST -.9739

$08 5602.6 R23 .0539 R13 .9979 LSA 205.1NSA 15.8 SSA .2

$01 5535.8 802 862.8 THA 68.49 ELI 171.2 £L2 14.8 ALF 63.26

LAUNCH OATE MAR 29 1971 FLIGHT TIME 230.00 ARRIVAL DATE NOV 14 1971

HELIOCENTRIC CONIC DISTANCE 562.336

RL 149.35 LAL -.00 LOL 187.66 VL 32.262 GAL "4.58 AZL 83,99 HCA 188.48 $NA

RP 211.20 LAP -.99 L(_P 17.09 VP 22.812 GAP 4.51 AZP 95,92 TAL 330.36 TAP 159,84 RCA 146.25

RC 120.936 GL 41.89 GP -41.13 ZAL 127.57 ZAP 93.76 ET8 182.13 ZAE 124,01 ETE 215.08 ZAC 61.33

PLANETC_ENTRIC CONIC

C3 25.399 VHL 5.040 DLA 28,46 RAL 318.77 RAD 6645.2 VEL 12.057 PTH 7.04 VHP 4.506 DPA -63.53

LNCN AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C$T TIM

50.00 14 10 49 3782.49 -4T.06 155.08 209.91 82.03 15 13 52 2782.5

60.00 14 10 23 3783.68 -38.75 153.18 207,91 77.93 15 13 27 2?83.?

70.00 14 9 34 3786.0? -30.52 150.87 205.40 73.87 15 12 40 2786.1

80.00 14 7 ? 3793.77 -22.31 148.43 202.38 69.63 15 lO 21 2793.8

86.70 13 44 12 3867.86 -14.99 150.68 199.19 65.52 14 48 40 2867.9

100.00 16 49 59 3268,24 -22,31 109.80 202.38 69.63 17 44 27 2268.2

110.00 19 9 0 2832.8g -30.52 79.78 205.40 73.8? 19 56 13 1832,9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3563 TRA ,9511 TC3-1.3155 8AU .$733 $6T 2876,9 8GR 4875.4 805 963,0

RDE 2.2301 RRA $.0011 RC3"1,4853 FAU .10889 RRT .0216 RRF .9993 R_F .9254

FDC 4.8673 FRA $.9027 FCS'$.?048 BSP $1?0 SGB 5423.9 R23 .0659 R13 .9971

BDE 2.6170 8RA 3.1482 BC3 1.9828 FSP 1700 $G1 5358.6 SO2 639.6 THA 65.16

LAUNCH DATE MAR 29 19?1 FLIGHT TIME 232.00

EARTH TO MAR8

180.28 ECC .18853 INC 6.0063 Vl 29.834

APO 214.21 V2 25.972

ETC 271.72 LVI 28.5?

RAP 306,72 ECC 1.4180

INJ 2 LAT INJ 2 LONG

-44.70 120.26

-39.51 122.04

-34.15 122.74

-_8.70 122.83

-23.80 127.07

-28.70 84.20

-34.15 51.66

ORBIT D_TERNINATION ACCURACY

5T 79.3 8R 239.9 88 119.7

CRT .8012 CR9 -.9998 CST -.9768

LSA 199.9 MSA 14.9 88_ .3

ELI 160.3 EL2 13.4 ALF 60.70

ARRIVAL DATE NOV 15 1971

HELIOCENTRIC CONIC DISTANCE 563.503 [ARTM TO MARS

RL 149.35 LAL -,00 L_4. 18F.63 VL 32,280 GAL -4.61AZL 84.85 HCA 190.65 3HA 180.20 [CC ,18862 1MC 3,152? vt 29.884

RP 211,46 LAP ".85 LOP 14.50 VP 22.775 GAP 4.51AZP 95.08 TAL 330.lS TAP 160.84 RCA 148.21 APO 214.19 V2 23.542

RC 123.058 GL 37.30 GP -38.13 ZAL 130.43 ZAP 92.55 ET8 180,72 ZAE 124.42 ETE 211.74 ZAC 64.30 ETC 271.48 LVI 28.15

PLANETOCENTRIC CONIC

C3 22. 712 VHL 4. 768 DLA 24.12 RAL 320,48 RAD 8644.0 V[L I|.948 PTM 6.35 VHP 4.255 DPA -60.88 RAP 303.68 ECC 1,3738

LNCH AZMTH LNCH TIME L-| TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 39 44 5655.38 -47.58 143.14 204.70 91,20 15 40 42 2658.4 -41.52 110.04

60.00 |4 49 $2 3634.86 -40.15 140.80 204.47 86.2| 15 49 ? 2634.9 -37.28 110.05

70.00 15 S 9 3591.84 -33,31 136.43 203,59 81.97 16 3 I 2591.8 -33.|6 107.89

80.00 15 31 42 3502.2? -2T.80 |28.56 202.50 78.65 18 30 4 2502,S "29.?5 101.31

90.00 IS 32 53 3304.65 "25.45 115.48 201.94 77.24 17 27 58 2304.7 "28.28 88.93

100.00 18 14 53 2978,75 -27.80 88.93 202.50 78.55 19 4 10 1976,7 -29.?5 82.6?

110.00 20 2 35 2638.85 -35.31 65.35 205.59 81.97 20 46 34 1638.7 -53.16 35.61

DIFFERENTIAL CONNECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.2919 TRA 1,|082 TC3-1.5415 8AU .6570 5GT 2587.4 SGR 4581.8 SG3 1095.0 ST 80,7 SR 128.0 S5 123.9

ROE 1.9194 RRA 2.2050 RC3-1.5184 FAU .11962 RRT .SS41RRF .9991RTF ,_.54 CRT .SS49 CR9 ".9996 CST -.9797

FDE 4,9826 FRA 7.8211 FCS-4,5585 53P 8848 306 5270.5 R23 .0766 RI3 .6861 LSA 195.1NSA 14.0 95A .S

90E 2.3137 8RA 3.0162 3CS 2.t837 FiR 1931 3GI 5207,1 302 8|4.0 ?HA 61.48 ELI 150.9 EL2 11.8 ALF $7.94

FLIGHT TIME 234.00 ARRIVAL DATE NOV 15 1971

EARTH TO MAR_

191.09 3MA 180.16 (CC .18578 INC 4.4724 Vt 25.834

329.84 TAP 161.63 RCA 146.16 APO 214.19 V2 25.R!1

I84.41 [T[ 206.55 ZAC 66.97 [TC 271.24 LVI 24.01

OlSTANCE 570.680

LOL 187.68 VL 32.859 GAL "4.85 AZL 85.53 MCA

LOP 19.5t VP 32.733 GAP 4.10 AZP 94.33 TAL

GP -35.55 ZAL 132.35 ZAP 90.?9 ITS 178.45 ZAE

LAUNCH OATE MAR 29 1971

OLA 20.32 RAL 321.93 RAD 3843.2 VEL 11.871 PTM 6.88 VMP 4.065 DPA -58.49

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ TIN[ PO CST TIN

3556,77 -48.97 133.40 200.43 98.67 18 2 29 2556.8

3516.23 -40.20 130.72 201.39 93.05 18 17 I 2516.3

3446.92 -34,13 125,21 201.49 88.55 16 39 25 2446,9

3321.50 -29.53 tt5,42 201.20 85.34 17 17 20 2321.5

3101.43 -27,71 gg.06 201,01 84.11 18 21 50 2101.4

2795.97 -29.53 73.79 201.20 85.34 19 51 26 1796.0

2493.74 -34.13 54.13 201.49 88.55 21 22 58 1493.7

MID-COURSE EXECUTION ACCURACY

SOT 2813,0 8GR 4325.7 863 1212.2

RRT .g440 RRF .999D RTF .945!

$08 $159,9 R23 .0912 R13 ,9948

$G1 5099.4 302 787.3 THA 57.59

HELIOCENTRIC CONIC

RL 149.35 LAL ".DO

RP 211.73 LAP ".92

RC 125.302 GL 33.25

PLANET_[NTRIC CONIC

C3 20.906 VHL 4.ST2

LNCH A2NTH LNCM TIME

50.00 15 3 12

S0.00 16 18 25

70.00 15 41 $8

60.00 16 21 $8

go.o0 1? 30 8

100,00 16 4 50

110.00 20 41 24

DIFFERENTIAL CCRRECTION8

TD2 1,2554 TRA 1.267T TC3-1,7528 BAU ,646T

ROE 1.6832 RRA 2.6303 RC3-1.5108 FAU ,12823

FOE S,0614 FRA 8.6319 FC3-5,3102 BSP 8663

BDE 2.0999 BRA 2.91gg BC3 2.3139 FSP 2146

RAP 301,I! ECC 1.8441

INJ 2 LAT INJ 2 LONG

-J8.24 102.52

"34.60 101,13

-31.15 96.88

"25.46 88.04

-27.38 72.06

-28.46 d8.4_

-31,18 25.80

ORBIT DETERMINATION ACCURACY

3T 82.? SR 117.9 88 128.9

CRT .9885 CR5 -.9994 CST -,9525

L$A 1gl.3 MSA 13.1 SSA .4

ELI 143,? EL2 10.2 ALF 55.0?
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR Eg lSTl PLIGHT TIME 25G.OO ARRIVAL DATE NOV 20 1971

HELIOCENTRIC CONIC O|DTANCE 874,$86 EARTH TO NARI

RL 149.39 LAL -.DO LOL 16?.tl VL 51,lS$ 6AL "4.69 AZL 86,00 HCA |93,09 8HA |IO.ll [CC .!1901 INC $,9166 Vl 19,IS4

RP Z|2.0| LAP -,49 LOS te.?t VP RE,?02 GAP 3,90 AZP 93.$t TAL 529,71 TAP 1DE.BO RCA 146.11 APO 214.22 V2 tS.880

RC 127.566 GL 29.18 GP -33.18 ZAL 134.92 lap 89.1l [78 178.31ZAE 124.06 ETE 205.57 ZAC 69.36 ETC 271.02 LY! 22,11

PLANET_ENTRIC CONIC

C3 19.667 VHL 4.439 OLA 16,98 RAL 323,54 lad 6642.7 VEL |I.019 PTH 6.84 VHP 3.913 OPA -56.33 RAP 298,89 rCC 1,3257

LNCH AZHTH LNCH TIRE L-I TIME INJ LAT ;NJ LONG INJRT A5C ZNJ AZMTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

50.00 IS 22 50 5472.39 -49.81 125.60 197.19 104,98 16 20 42 2472.4 -35,14 98.84

60.00 1S 42 52 3419.06 -39.53 122.54 196,93 98,56 16 39 51 2419.1 -31.90 94.31

70o00 16 12 34 3331,62 -33.96 1t6.22 199.69 93.86 17 9 6 2331.6 -28.86 88.69

SO.DO 16 59 22 3164.97 -29.85 109.29 199.88 90.65 17 52 27 2_85.0 -26.55 70.36

90.00 18 11 2 2955.62 -28,28 88.29 199.88 89,46 19 0 16 1959.6 -25.65 61.59

109.00 19 42 14 1659.44 -29.85 66.66 199.88 90.65 20 26 33 1659.4 -28.55 39.72

110.00 21 12 l 1378.44 -53,96 45.14 199.69 93.86 21 51 59 1379.4 -28.86 17.61

OIFFERENTIAL CC_RE¢TION6

TOE !.2534 TRA 1.4276 TC3-1.9356 BAU .6499

fiDE 1.4961RRA 2.4622 RC3-1.4863 FAU .13599

FOE 5.0905 FRA 9.3085 FC3-5.9663 BIP 8479

BD£ 1.9590 ERA 2.6462 6C3 2.4566 FSP 2320

MID-COURSE EXECUTION ACCURACY ORBIT DLTERMINATION ACCURACY

6GT 3044.3 $GR 4066.7 $03 |509.1 8T 64.6 SR 108.8 88 128.9

RRT ,9317 RRF .9987 RTF °9526 CRT o9917 CR$ -.9990 CIT -.9851

$68 5080,0 R23 .1033 R13 .9934 kSA 188.1NSA 12.2 SSA .5

661 5023.3 SG2 756.9 THA 93.57 EL1 137.7 ELI 8.6 ALF 52.12

LAUNCH DATE MAR 29 1971 FLIGHT TIME 238.00

HELZOCENTRJC CCN] C

RL 149.35 LAL -.00

RP 212.29 LAP -.65

RC 129.850 GL 26.53

PLANETOCENTRIC CONIC

C3 18,806 VHL 4.33T

LNCH AZNTH LNCH TINE

50.00 15 39 35'

60.00 16 3 26

70.00 16 37 46

80.00 17 29 18

90.00 18 43 15

100.00 20 12 10

110.00 21 37 12

LC_. 187.66 VL 32.258 GAL

LOP 21.92 VP 22.665 GAP

GP -31.04 ZAL |36.66 ZAP

ARRIVAL DATE NOV 22 1971

DISTANCE 579.038 EARTH TO MARS

-4.73 AZL 66.33 HCA 194.29 SNA 180.16 [CC .18929 INC 5.4558 Vl 29.834

3.70 AZP 93.35 TAL 325.47 TAP 163.76 RCA 146.06 APO 214.26 V2 25.848

87.37 ETS 177.30 ZAE 123.42 ETE 202.82 2AC 71.52 ETC 270.81LVI 20.45

OLA 14.06 RAL 324.36 tad 6642.3 VEL 11.782 PTH 6.81 VHP 3.815 DPA -54,38 RAP 296.94 ECC 1.5095

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

3401.54 -44.40 119.55 194,85 109.22 16 36 16 2401.5 -32.55 92.43

3336,05 -38.50 115.91 197.11 102.85 16 38 4 2338.1 -29.55 88.96

3256.96 -33.29 108.92 198.31 98.13 17 31 43 2237.0 -26.58 82.28

3075.53 -29.49 97.18 198.82 94.90 18 28 33 2075,5 -24.60 70.87

2836.89 -28.05 79.77 lg8.94 85.72 19 50 32 1836.9 -23.70 53.59

2550.00 -29.49 58.55 198.82 94,90 20 34 40 1550.0 -24.50 52.24

2283.80 -33.29 37.84 198.31 98.13 22 15 16 1283.8 -26.58 11.20

DIFFERENTIAL CORRECTIONS

TOE 1.2227 TRA 1.5867 TC3-2,1476 BAU .654|

RDE 1.3365 RRA 2.2957 RC3-1.4686 FAU .14461

FOE 5.0465 FRA 9.8307 FC3-6.6569 DiP 8238

8DE 1.8114 IRA 2.7907 BE3 2.6017 FSP 2410

NID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

8GT 3278.6 $GR 3810.0 $63 1589.3 ST 87.1SR 100.0 $$ 128.3

RRT .9592 RRF .9984 RTF ,9599 CRT .$942 CR$ -.9985 ¢3T -.9871

SGB 5026.5 R23 .1130 _13 .9920 LSA 184.2 NSA 11.6 88A .5

St| 4976.2 $02 709.7 THA 49.47 ELI 152.4 EL2 7.0 ALF 48,97

LAUNCH DATE MAR 29 1971 FLIGHT TIME 240.00 ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CCNIC

RL 149.35 LAL -.00

RP 212.57 LAP -.82

RC 132./53 GL 23.73

PLANETC(ENTRIC CONIC

C3 18.213 VHL 4.268

LNCH AZHTN LNCH TIN(

50.00 15 54 $

80.00 16 21 5

?0.00 t9 59 Y

80.00 IT 34 18

90.00 19 9 52

100.00 20 37 Y

110.00 21 59 33

DIFFERENTIAL CORRECTIONS

TOE !.2245 TRA I.T41T TC5-1.5eS7 |AU .I590

ROE !.2315 RRA l,llSt flC3-1,3043 FAU ,|470|

FD¢ 5.0126 tRAtO,3S83 F¢3"6.9804 DIP 6314

lot 1.7385 DRA 2.7137 BE3 R,7065 FIP tilt

DISTANCE 983.209 EARTH ro MARl

LOL 187.66 _L 32.298 GAL -4.77 AZL 86.94 HCA 195.49 INk leO.17 ECC .18965 INC 3.0625 Vl 29.854

LOP 23.13 VP 22.628 GAP 5.50 AZP 92.95 TAL 329.22 TAP 164.70 RCA 146.00 APO 214.33 V2 25.815

GP -29.II ZAL I58.16 ZAP 85.S$ ET$ 176.42 ZAE 122.56 ET[ 200.32 ZAC 73.47 ETC 270.6u LV1 18.96

DLA 11.48 RAL 325.67 MAD 664t.0 VEL 11.757 PTH 6.?8 VHP 5.732 DPA -92.61 RAP 295.21 E¢¢ ;.2997

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3341.96 -42.94 114.33 1R3.22 II2.8D 16 49 48 1341.6 -29,81 68.92

5289.74 -37.31 !I0.49 199.84 lOS.41 |7 IS 35 1269.7 -27,02 84.68

5187,65 -32.36 101.93 117.35 101,56 17 Sl 45 1157,8 -24,43 TT.13

1968,14 -2e.?D RO.S6 198.01 91.51 18 44 O I985.1 -22.51 84.90

I?4t,l| -17,44 T|,83 198.18 97.14 19 SS 33 1741.1 -21,T7 4?.24

245t.6I -10.78 St.93 1t8.08 R8.3t 21 18 8 I4sg.I -22,51 28.27

2204.81 -31.36 31.85 197.58 lOt. IS t_ 38 18 1204.? -14.43 6.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3S19,t 3_q 3995.4 863 1459.3 37 89.6 5R 93.t IS ltI.I

RRT ,ItlS RRF *I¥S| RYF ._e3| CRT .9916 ERE "o9910 (BY ",ills

8G8 S081,3 RI3 .II3? RID ,SiO4 LIA 183.4 HSA 10.6 88A ,T

8GI 4SIS.| SGI I94.1 THA 49,65 ELI 11S,8 ELI 5.4 ALF 41.30

LAUNCH DATE MAR DD 1911 FLIGHT TIN[ 141.00 ARRIVAL OAY[ HOV El 1171

HELIOCENTRIC C_IC

RL 14t.3l LAL ".DO

RP Ill,it LAP -,?l

RC 134.47i GL 21.1S

PLANETOCENTRIC CONIC

¢| IT,it| YHL lotto

LNCH AENTH LNCH T|R[

50,00 ID D St

60.00 11 _e 29

70.00 17 1? 32

80.00 18 15 33

90.00 t9 32 26

100.00 20 58 25

110.00 22 16 59

DIITANCE SR?.3DS EARTH TO HARI

kOL tlT.II VL It,Ill GAk -4,81 AZk IT.iT HCk IiR,i$ IMA ilO.II [CO ,liDOS IHC I. TITI Vl It.IS|

LOP 14.51 VP It,Sit GAP 3,31AZP t_.l| TAL _lI.I5 TAR 11|.63 RCA 14_.RS APO 1|4,48 Vl 1l,?9l

GP -27.34 ZAL 13D,44 ZAP 03,7? ETt 178,44 ZA[ IE|.S3 IT[ 198,OI ZAC 75,E4 [TC £?D,4t LV] IT,IS

DLA I,lO RAL 5ID.II NAB lt41ol ¥[L 11,?40 PTH I,?? VHP 5.|?0 DPA -||.OO RAP ItS.R5 [¢C I,RI3!

L-[ TIME INJ LAT INJ LONG INJ RT Ale |NJ AZMTN |NJ TIN[ PO ¢IT TIN INJ 2 LAT INJ t LONG

3200,4| -At.SO ttO.16 llt.13 118,74 IT 1 41 IR$0.4 -I?,SD 8R.Ot

3EEl,DO -30.11 tDD.05 199.00 1It.IT !? 30 I E111.6 -R4.DI It,l)

5010.80 "5/.34 g?,17 196,75 tD4,S2 t6 I 5 109D.D -12.46 72.92

2909.08 -27.91 89,08 lg?,62 101.0T 19 4 2 Ig09,1 -20.64 60.02

2660,86 "26.63 67.10 19?.88 9g,go 20 16 4g 1660.9 -19.95 42.0T

2383,56 -27.91 46,43 187.62 101,07 21 38 9 1385.6 -20.64 21.$9

2157.61 -31.54 26.89 196.73 104.92 22 92 36 115?,6 -22,46 1.84

ORBIT DETERMINATION ACCURACY

ST 92.8 _R 88.3 SS 130.8

CRT .g983 CRS -.9973 CST -.ggl$

LSA 182.8 HSA 10,1 $$A .8

EL1 128.0 EL2 3.8 ALF 43,58

OIFFERENTIAL CORRECTIONS

TD[ 1.2556 TRA 1.9148 TC3-2.4861BAU .6662

RD( 1,1431RRA 2.0488 RC3-1.3019 FAU ,14898

FOE 5.1130 FRA10.7882 FC3-7.2413 BSP 8452

6DE 1.6833 DRA 2.7983 8C3 2.8063 FSP 2728

MID-COURSE EXECUTION ACCURACY

$GT 3?62.8 SGR 33g0.0 $G3 1510.6

RRT .9645 RRF .9g76 RTF ,g661

SGB 5064.1 R23 .1323 R13 .g889

It! 3019.4 $62 671,3 THA 41.91

P88



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNEM OATE MAR El 197!

kELIOCEMTRIC CONIC

RL 149.33 LAL °.DO

RP 2|3.16 LAP -.7S

RC 13Q.814 GL 19.03

PLANCT_[NTRIC CONIC

C3 17.590 VHL 4.189

LNCN AZNYM LNCN TINE

30,00 16 10 11

30,00 IS 50 3

?0,00 17 33 40

80.00 18 34 4

90,00 19 52 3

100,00 21 16 96

110,00 22 33 ?

FLIGHT TIME _44.00 ARRIVAL DATE MOV _B 1971

OISTANCE S91.362 EARTH TO MARS

LOL 187.66 VL 36.260 GAL -4.87 AZL BY.IS HCA 197.87 8NA 190.20 [CC .19033 INC 2.4360 Vl 69.034

LOP E5.52 VP E2.595 GAP 3.11 AZP 92.3E TAb 3ES.BT TAP 166.55 RCA 145.87 APO 214.33 V2 23,749

GP -25.77 ZAL I40.34 GAP 61.95 £T9 IT4.96 ZA[ lED.IS [TE 196.03 ZAC T6.$5 ETC ZTO.23 LV| 13.44

DLA 7.19 RAL 3E7.62 RAD 6D41,7 V[L 11.729 PTH 6.76 VHP 3.623 DPA -49.53 RAP 2g2.28 ECC 1.2888

L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN "INJ 2 LAT INJ E LONG

3640.54 -40.IS 106.92 191.45 118.04 17 12 17 2246.5 -25.63 83.74

3161.74 -34.92 102.33 194.49 111.54 17 42 43 2161.7 -23.06 78.29

3033.43 "30.30 93.93 196.39 106.57 18 24 14 2033.4 -20.68 69.43

2844.24 -26.98 80.49 197.40 103.31 19 21 28 19A4.2 -18.93 53.97

2592.60 -25.74 62.30 I97.71 102o15 20 33 16, 1592.6 -18.27 37.??

2318,72 -26.98 41.66 197.40 103.3! 21 55 35 1318.7 -18,93 17.34

6080.24 -30.30 22.75 i96.39 106.57 23 7 47 1080.2 -20.88 358.34

DIFFERENTIAL CCRRECTION6 MZD'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2509 TRA 2.0?73 TC3-2.9369 6AU °8935 SGT 4000.9 SGR 3185.7 $93 1348.8 ST 95.8 SR 82.7 88 130.2

ROE 1.0609 RRA 1.9149 RC3-1.238| FAU .15216 RRT .9676 RRF .9970 RTF .9695 CRT ,9993 CRS -.9964 CST -.9929

FDE 8.0721 FRAIl.0884 FCI-7.DD6g 6SP 8479 $99 5114.3 R23 .1370 R13 .g878 LSA 181.3 NSA 9.7 SSA .9

DOE 1.6402 ERA 2.8252 603 2.9131 FSP 279! 691 5074.8 692 634.4 THA 38.32 ELI 129.5 EL2 2.4 ALF 40.79

LAUNCH DATE MAR 29 197! FLIGHT TIN£ 246.00 ARRIVAL DATE NOV 30 1971

HELIOCENTRIC CCNIC OISTANCE 595.738 EARTH TO MARS

RL 149.35 LAL -.DO LOL 18T.36 VL 32.262 GAL "4.92 AZL 87.62 HCA 199.06 6NA 180.23 ECC .19105 INC 2.1806 Vl 29.834

RP 213.46 LAP -.71 LOP 26.71 VP 22.519 GAP 2.92 AZP 92.06 TAL 328.39 TAP 167.45 RCA 145.80 APO 214.66 V2 25.714

RC 139,171 GL. 17,05 GP -24,32 ZAL 141,51 ZAP 80.13 ET6 t74,36 ZAE 119,09 EYE 194,20 ZAC 78,31 ETC 2T0,06 LVI 15,37

PLANETOCENTRIC CONIC

C3 17.398 VHL 4.171 DLA 5.40 RAL 328.50 RAD 6641.7 VEL 11.723 PTH 6.75 VHP 3.590 DPA -48.19 RAP 290.97 [CC 1.6863

PO CST TIM INJ 2 LAT [NJ 2 LONG

2208.8 -23.91 81.79

2118.8 -21.40 75.67

1984.0 -19.09 66.48

1T88.5 "17.38 52.56

1533.9 -16.73 34.14

1262,9 -17.38 13,92

1030,8 -19,09 355.49

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH ]NJ TIME

80.00 16 28 19 3208.76 -38.90 104.16 191.0Y 119.90 17 21 47

60.00 17 2 S 3118.76 -33.81 99.24 194.24 113.39 17 54 7

?0.00 17 47 57 2983.99 *69.29 90.34 196.27 108.41 18 37 41

80.00 18 90 23 2788.46 -26.04 76.61 197.37 195.15 19 36 52

90.00 20 9 16 2933.93 -24.83 58.25 197.72 103.98 20 51 30

100.00 21 33 15 2262.93 -26.04 37.98 t97.37 105.15 22 10 58

110.00 22 47 24 2030.80 -29.29 19.25 196.27 I08.41 23 21 14

DIFFERENT IAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2693 TRA 2.2371 TC3-2.7807 6AU .7024 8ST 4236.6 $GR 2992.4 SG3 1574.7 ST 98.8 SR 7T.S SS 129.1

ROE .9903 RRA 1.7998 RC3-1.1773 FAU .15514 RRT .9701RRF .9963 RTF .9725 CRT .9998 CR$ -.9g93 CST -.9940

FOE 5.0128 FRAII.3051 FC3-7.7198 BSP 8539 SG9 5186.8 R23 .1389 R13 .986g LSA 179.9 MSA 9.4 SSA .S

906 1.6099 BRA 2.8687 BC3 3.0197 FSP 2819 891 5152.3 SG_ 397.4 TMA 34.96 ELI 125.6 EL2 1.2 ALF 38.13

LAUNCH DATE MAR 29 1971 FLIGHT TIHE 248.00 ARRIVAL DATE DEC 2 1971

HELIOCENTRIC CONIC DISTANCE 599.011 EARTH TO MARS

RL 149.35 LAL ".00 LOL 187.66 VL 32.265 GAL "4.98 AZL 88.04 MCA 200.23 SNA 180.27 ECC .19163 INC 1.9550 VI 29.834

RP 213.7T LAP -.68 LOP 27.90 VP 2E,463 GAP 2.73 AZP g1.93 TAL 328.09 TAP 188.34 RCA 145,72 APO 214.81 V2 25.680

RC /41.549 GL 15.27 GP -22.99 ZAL 142.39 2AP ?8.34 ET8 173.83 ZAE 117.74 ETE 192.57 ZAC 79.65 ETC 269.90 LVI 14.39
PLANETOCENTRIC CONIC '

C3 17.331VML 4.163

LNCH AZHTH LNCH TIME

50.00 lS 37 27

80.00 17 13 0

70.00 18 D 44

80.00 19 4 55

90.00 20 24 34

100.00 21 47 47

110.00 23 0 10

DIFFERENTIAL

TOE 1.2950 TRA 2,4091

ROE .9339 RRA 1.8902

rOE 4°9608 rRAll,4941

DOE 1.897| ERA 2.9355

LAUNCH DATE MAR 89 k9TI

NILIO¢ENTRIC CONIC

RL |40.31 LAL ".DO

RP 614.08 LAP "°84

RC 143,938 GL |3*ST

PLANETOCENTRIC CONIC

C3 17.334 VHL 4.103

LNCH AZHTM LNCM TIME

50.00 16 45 45

90.00 17 22 49

70,00 18 12 14

80.00 lg 1T 58

90,00 20 38 !7

100.00 22 O 50

110.00 23 11 40

DIFFERENTIAL CORRECTIONS

TOE 1.3231 TRA 2.5614

RDE .8885 RRA 1.5905

FDE 4.9354 FRAIl.6218

DOE 1.$938 BRA 3.0150

DLA 3.81 RAL 329.32 RAD 6641.6 VEL 11.720 PTH 6,75 VHP 3.367 DPA -46.95 RAP 289.82 ECC 1.2852

L*I TIN[ INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3178.11 -37.77 101.88 190.92 121.4! 17 30 23 2176.1 -22.40 80.16

3081.56 *32.77 96.63 194.20 114.91 18 4 21 2081.6 -_9.93 73.82

2941.13 -28.33 87.37 196.33 109.92 18 49 45 1941.2 -!?.86 63.98

2740.13 -25.14 73,30 197.51 106.66 19 30 35 1740.1 -15.98 49.65

2483.12 -23.95 54.79 197.88 105.50 21 S 57 1483.1 -15.35 31.06

2214.60 -25.14 34.67 197.51 106.66 22 24 42 1214.6 -15.98 tl,02

1987.97 -28.33 16.29 196.33 109.92 23 33 18 988.0 -17.66 352.90
CCRRECTI ON$

TC3-2.9078 8AU ,7201

RC3"1,1033 FAU ,15371

P¢3"7,7T82 BDP 8713

9C3 3,110D FSP 2367

PLIGHT TIME 250,00

O|8TANCE 604,083

LOt. 18T,66 VL 32,t|? 6AL "|,04 AZL 50,23 HCA EOI,43 8HA

LOP E9.08 VP 22,446 SAP 2.54 AZP 91,63 TAL 327.79 TAP

GP -21.77 ZAL 143,11 ZAP T$,S8 ET5 173,38 ZAE 116.34 [TE

MIO-COURDE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

88T 4471.9 8GR 2817.4 8G3 1593.8 ST 102,1 SR 73,3 S_ 128,S

RRT J8713 RRF *98|5 RTF ._,44 CRT ,9988 CR8 ".8840 (|Y ".gist

85B 9285.A R23 *140I fit3 ,9861 LSA 179.8 MSk 8.2 834 t,0

8Gl 5254.5 892 370.4 TMA 31.50 ELI 123.7 EL2 !.2 ALF 3|.88

TC3-3.0272 BAU ,7413

RC3-1.0339 FAU .15599

FC3-7.7910 BSP 8898

6C3 3.1989 FSP 2889

ARRIVAL DkT[ DEC 4 IIF!

EARTH TO MAR8

I|D.3| |CC ,19|2t INC !,T|31 VI ||,IIA

169,22 RCA 143,63 APO 214,88 V2 25ol49

191.12 ZAC 80.88 ETC 2SR,T3 LVl 13.S0

DLA 2,30 RAL $30,10 RAD 6641,_ V[L ti,720 PTH 6,75 VHP 3.596 DPA -45,81 RAP 289,T8 £CC _,2893

L-! TIME INJ LAT INJ LON; INJ RT ADC INJ AZMTH INJ TIME PO CDT TIM INJ 2 LAY INJ 2 LONG

3147.83 -36.T5 99.93 190.95 122.65 IT 38 13 214T.e -21.07 Te. TT

304g.23 -31.82 94,41 lg4.31 116.16 18 13 38 2049.3 -18.63 TE.OT

6903,88 -2?.44 84°84 1g6.32 111,18 !g D 38 1903,9 -16.39 61.8_

2698.04 -24,29 ?0,4? IgY.T? 10T.92 2D 2 56 1698.0 -14.73 47.15

2438.87 -23.11 51.81 198.17 106.76 2! 18 56 1438.g -14,10 28.41

2172.$2 *24.29 31.83 197.77 I07.92 22 37 2 1172.3 -14.73 8.52

1950,70 -2?,44 13.76 lg¢..52 111.18 23 44 11 930.7 "16.39 380.Y6

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 4?02.8 5GR 2652.S SG3 1603.6 87 105.4 $R 69.4 SS 127.7

RRT .9721 _RF *9945 RTF .9761 CRT .9993 CRS -.9928 CST -.9960

SGB $399.2 _23 .1394 R13 .9855 LSA 179.3 NSA g.1 SSA 1.1

891 5371,7 592 545.1 THA 29.D6 ELI 126.2 EL2 2.2 ALF 33.3?

28_



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR |i |iTI

HELI(XENTRI¢ ¢¢N1¢

RL 14to39 LAL -,00

RP t14.3t LAP ".lO

RC 14t.344 tL 1R.2_

PLANETOCENTRIC CONIC

CS 17.393 VHL 4.|70

LNCH AENTH LNCH TIME

50.00 Si 81 RO

60.O0 17 31 44

70.00 18 RE 40

9O,OD 19 29 43

gO.D0 EO SO 4t

SOS.DO tE 12 38

110.00 23 22 9

FLIGHT TIN_ 2St. O0 ARRIVAL DATE DEC t 1t71

OIITANC[ SOl.tit EARTH TO MARS

LOL li?.ll VL 3t,t?O GAL "S0tO AZL 88.45 MCA |Ol.ll IRA 380.3i [CC ,19394 INC 1,3734 VS 38,854

LOP 5O.tl vp tt,4$O GAP t,SS ASP gt,4S TAL 5t7.47 TAP |?0.08 RCA |45,86 APO tlS.tl V2 tS,lO9

iP -tO.iS ZAL 145.78 tAP 74.8t It8 17t.98 ZA[ 114.90 ET[ log.st ZAC 82.01ETC 269.62 LVI St,iS

DLA 1.11RAL 350.04 FAD 1641.7 VEL 31.?33 PTH I.?S VHP 3.541 DPA "44.T6 RAP 387.84 ECC 1.tiE?

L-! TIME XNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CiT TIM INJ 2 LAT INJ t _ONG

S123.tS -33,84 90.30 191.12 123.68 17 AS 23 tl2S.3 "89.91 TT.59

3021,13 -30,96 92.55 194.55 117.20 18 22 6 t021.1 -37.49 70.S7

2871,35 -2i.i2 82.87 196.23 112,13 19 tO 31 1871.4 -15.26 60,DO

2661,25 -23.80 68,02 I91.12 |08.37 20 14 ? |86|o2 -13.6! 44.99

2400.15 -21.53 49.25 198o35 107.82 11 30 41 1400.2 -12.91 21.II

2SSS.?t -23.50 12.39 198.12 t08.97 22 4i 33 1135.7 -13.81 1.36

lOll, l? -28.82 SI.SS 196.83 /12.23 23 34 $ 918.2 -IS.El 548.93

DIFFERENTIAL COqRECTIONS

TOE 1.3551 TRA 2,7233 TCS-3.13S1 DAU .T62t

RDE .0404 ERA 1.4978 RC3 ",9682 FAU .13555

FOE 4.8882 FRA!I.?048 FC3"7,?432 BSP 91|5

BOE 1.5988 ORA 3.S0_ BC3 3,2807 PiP tg01

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

SGT 4930.3 SiR 1488.6 SG3 1106.0 8T 108.8 SR 66.0 88 S16.7

RRT ,9724 RRF .9933 RTF .9775 CRT .9983 CR3 -.2928 CIT -.2967

3GG $527.3 R23 .1370 R13 .9851 LSA 179.3 NGA 9.S 83A S.2

8G1 iS02.5 SG2 322.7 THA 28.49 ELi 127.2 ELi 3.3 ALP 3S.tS

LAUNCH DATE MAR 19 1i71 PLIGHT TINS 884.00 ARRIVAL DATE DEC i 19_t

HELIOCENTRIC CONIC OISTA_£ 6IE.41S EARTH TO MARS

RL 149.35 LAL -.09 LOL |i?.iS VL 31.274 GAL "S,16 AZL 88.52 HCA 203.?9 SMA 160.4_ [CC ,1g317 INC 1.4305 VS 29.834

RP ES4.?2 LAP -.57 LOP 33.44 VP 22.374 GAP t.16 AZP 91._9 TAL 327.SS TAP 170.93 RCA |AS.48 APO E|S.SI V2 25.S73

RC 348.770 GL IO.ODGP "SO.GI ZAL |44.39 ZAP 73.11 iTS 172,63 ZAE I13.44 [TE |88.69 ZA¢ 83.0i ETC 289.49 LVt 11.94

PLANETOCENTRIC CONIC

C3 t7.498 VHL 4.883 DLA

LNCH AZMTH LNCfl TI_R: L-| TIME _NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TEN(

SO.D0 17 0 18 3101.00 -33.02 9G.gs 193.39 124.54 17 52 0

60.OO 17 39 54 2998.$3 -30.19 90.91 194.88 118.08 18 29 51

TO.D0 St 32 31 2842.gs -25.87 80.79 |97.22 |lS,lJ 39 19 53

80.OO 39 40 30 2626.98 -82.77 65.90 198.56 109.86 20 24 19

90.00 21 S 36 1366.59 -11.61 47,02 19g.00 lOS.TO 21 41 2t

!00.00 22 23 El 2803.47 -22.77 27.27 I98.St 109.86 22 38 25

S10.00 23 38 37 1882.73 -ZS.8? 9.71 197.22 113.11 24 3 7

DIFFERENTIAL CCRRECYIONi HID-COURSE EXECUTION ACCURACY

TOE S.3909 TRA 2.895i TC3-3.2322 IAU .7843 3GT 8|54.0 SiR t3SS.S $G3 160t.2

ROE .8148 RRA 1.4111RC3 -.8999 FAU ,15433 RRT .9711RRF .9Rib RTF .9783

FOE 4.8443 FRAII,?SOT FC3-7,6359 18P 9367 3GB 5666.8 223 .IS35 RIS .9847

BDE 1.8120 BRA 3.2122 DC3 3.3353 F8P 1904 SG1 5644.3 Sit 504.4 rHA 24.16

-.03 RAL 331.54 RAD 664|.7 VEL lS.727 PTH 6.76 VHP _. S41 DPA -43.78 RAP 286.gi [CC 1.8880

leo CST TIN INJ 2 LAT [NJ 2 LONG

2302.0 -18.90 78.58

8996,6 -86.49 69.28

3848.9 -34.26 51.40

sltg.o -It.iS 43.1E

13iS.2 -11.99 24.12

110S,5 -St.ll 4.49

389.7 -14.86 347.32

_BIT O[TERMINATION ACCURACY

IT 112.3 9R 62.9 8S 12b.7

CRT .9968 CR3 -.9883 CST -.9973

LGA 179.7 NGA 9.2 8Sk 1.t

ELI 128.1 ELi 4.4 ALP ;I.E2

LAUNCH DATE MAR 89 8971 FLIGHT TIME t5i,OO ARRIVAL DATE DEC 10 tiTS

HELIOCENTRIC CONIC DISTANCE 618.582 EARTH TO MARS

RL 149.35 LAL -.00 LOL 187.61 VL SE,278 GAL "5.23 AZL 88.74 HCA 204.96 SMA 380,48 [CC °19445 INC 1.2624 Vt 89.834

RP 215.04 LAP -,53 LOP _2.61 VP 12.338 gAP 1,97 AZP 91.14 TAL 326.8! TAP 171.77 RCA 145.3g APO 215.58 V2 2S.SSI

RC 151.211 GL 9.71 GP "18.65 ZAL 144.95 tAP ?S,4S iT8 172.33 ZAE 111.98 ETE 337,63 ZAC 84.02 ETC 269.38 LVI 11.25

FLANETOCENTRIC CONIC

C3 17.644 VHL 4.200 DLA -1.05 RAL 331.21 RAD 1641°8 VEL 11.733 PTfl G.?t VHP 3.551 OPA -42.87 RAP 886.22 ECC 1.8904

LHCH AZNTH LNCH TZN[ L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIN INJ 2 LAT INJ E LONG

SO.D0 17 i 43 3083,53 -34.30 IS.T4 lgI.?S 125.15 17 S8 6 2083.S -18.02 75.7!

80.00 17 47 24 2975.28 "19.49 81.83 195.22 118.31 18 3? 0 19T5.S -iS.tO 18.1Y

70.D0 10 40 S3 1818.02 "IS.tO 79.17 197.t8 113.26 19 27 31 1818.0 -13.37 S?.O2

80.O0 19 50 18 1808.67 -St,SO 64.08 199.08 IIO.Sl 20 33 38 IgOu. T -11.72 41.49

90.00 81 12 13 2336.33 -t0.94 45.08 |99.82 109.48 21 Sl 9 1338.3 -11.10 22.38

tOO.DO 22 33 10 2075.14 -22.10 25.43 199.06 !10.61 23 ? 45 lOTS.t -11.72 2.81

lID.DO 83 40 19 1864,04 orS.tO 8.09 197.63 118.06 24 11 14 064.8 -13.37 345.94

OlFFER[NTIAL CONNECTION8 NIO-CQURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4887 TRA 3.0410 TCS*3.32JT BAU .8091 SiT S372.8 SiR 2111.6 3iS 1582.? 3T |15.8 3R 60.1 33 124.1

ROt .7855 RRA |.3298 Re3 ".0380 FAU .13283 FRY .9714 RRF .99D1 RTF ._,93 CRT ,9949 CR| 0.9193 CiY 0.9978

FOE 4.7939 FRAII.?589 FCS"?.4990 BSP 2626 Sit 8813.8 223 .1292 RI3 ,9848 LiA 180.1 RSA 9.4 8SA 1.)

BOE !.6304 ERA 3.3246 8C3 3,4258 FSP tSg5 361 8793.t SG2 489.0 THA It. US EL1 130.3 EL2 5,4 ALP 27.37

LAUNCN OAYE MAR t9 S|?t FLIGHT TIHE tie. Do ARRIVAL DATE DEC It IgYS

NELIOCENYRIC ccNrc

RL 149.35 LAL -.00

RF E19.37 LAP -.SO

RC S53,119 GL 8,11

PLANETOCENTRIC CONIC

C3 17.825 VHL 4.t|2

LNCH AZMTH LNCH TIRE

50.O0 87 It 39

IO.O0 IV 54 tO

TO.O0 18 41 55

80.00 19 98 tO

90.O0 11 21 39

SOD.00 22 42 9

lID.D0 83 49 20

DIFFERENTIAL CCARECTION9

TOE S.4671 TRA 3.E071 TC3-3.4051 _AU .0323

ROE .?lid RRA 1,2532 RC3 -.780S FAU .18108

FDE 4.7377 FRAIl.733! FCS-?.33?S OSP 9883

DOE 1.i527 ORA 3.4433 BC3 3.4934 FSP 2873

DI8TANC£ 120.?4t EARTH ro HAR$

LOL I|?.ll VL St,tit gAL -$,32 AZL 88,3? HCA t06.13 3NA 180,33 2CC ,19323 INC S,ttl9 Vl 19,934

LOP 33.78 VP tt,30t gAP !.79 AZP gl,OI TAL 321,47 TAP 172,12 RCA 148,29 APO SIS,iS V2 28.419

GP "S?.76 2AL |45,47 tAP 6g,lt iTS ITS.O? ZAE 110,31 ETE 136,71 ZAC 14.91 [TC 219.2? LVI 10.10

OLA "1.98 RAL 33t.88 RAD 384|.9 V[L lt.?4t PTH I,?? VHP 3.362 DPA "4t.03 RAP SiS.S4 ECC 1.E934

L'Z TIN[ INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIM( PO CST TIN INJ t LAT IkJ E LONG

3087.34 -33,3? 94,?4 191*17 118,85 18 3 4? t267.5 "1?.IS 74,9?

ITS6.68 "t3.88 88,34 195,?S 119,43 18 45 36 1836.? -84,33 67.21

2736,13 "14,39 ?7.?? 198,19 114.48 18 35 30 1786.2 "|t. S9 SS.82

1573.79 -21.49 62.46 lgg.61 111,t4 20 41 |3 1875.3 -10.93 40,06

2310.0i "t0.54 43.40 t00,03 S10,06 22 0 g 1310.t -10.3S 20.il

2050.28 "21,49 13.85 Igg.61 131.24 13 16 tO 1030,3 -10.93 1.43

S143,DS -24.89 6,69 198.1g 114.48 14 Ig 3 843.0 "12.39 344,74

NID-COURSE EXECUTION ACCURACY _BIT OETERNINATION ACCURACY

SiT 5383.6 _GR 20gi.t SiS ISTi.O 8T 119.2 SR $7.5 Is 123.3

RRT .9722 RRF .9881RTF .9803 CRT .9a_q CR$ -.9839 CST -,ig8E

8GB 5966.0 R23 .IES7 213 .9844 LiA 180.6 NSA g.6 18A 1,3

SG1 5g46.9 SG2 476,? THA 20,14 ELi 132.2 EL2 6,3 ALF 28.67

tgo



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR _9 19T1

HELIOCENTRIC CC_IC

RL 149.35LAL -o00

RP 215.71 LAP -.48

RC 158.143 GL 7.91

PLANETOCENTRIC CONIC

C3 18.039 VHL 4._47

LNCH AZMTH LNCH TIME

SO.DO 17 18 10

8O.OO 18 D 44

TO.DO 18 56 17

90.OD 20 T 39

90.00 21 30 20

100.00 22 $0 27

110.00 23 55 43

FLIGHT TIME 280.00 ARRIVAL DATE DEC 14 l|Tl

DISTANCE 624.899 EARTH TO MARS

LOt. 1RT,66 VL 32,28? GAL -5.37 AZL 8g.oo HCA 207,29 8NA 1so.e2 Ecc .19615 INC l,DO2g Vl 29.834

LOP 34,gS VP 22.268 GAP l,eO AZP 90.89 TAL 328,12 TAP 173.41 RCA 145.19 APO 219.DS V2 25.491

GP °16.94 ZAL 145.95 ZAP 68.24 ET8 171.84 ZAE 109.04 [TE |85.86 ZAC 85.74 [TC 269.18 LVI 9.99

DLA -2.81 RAL 353.48 RAO 8042,0 VEL |1.750 PTH 8.78 VMP 3.577 OPA -41.24 RAP 284.93 ECC 1.2969

L-I TIME INJ CAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

3093.Y3 -53112 93,88 192,84 128.55 18 9 4 2053.7 -16.58 74.33

2940.55 -28.33 87,32 198,27 119.95 18 49 44 1940.5 -14.J5 68,39

2777.18 -24.05 76.56 _98.Y5 !15.02 19 42 34 1777.2 -ll.9O 54.?T

2553.93 -20,95 GI.0T 200.21 111.78 20 50 9 1553.9 -10.23 39.8Z

2280.94 -19.79 41,92 200,09 110.62 22 8 26 1280.9 "9.G0 19.52

2028,40 "20.95 22,44 200.21 111.78 23 24 15 1028.4 -10.23 .19

1824.00 -24.05 5.48 198.75 115,02 24 26 ? 824.0 -11.90 343.69

DIFFEN£NT IAL C_RRECTZON8

TOE 1.5101 TRA 3.3G88 TC3-3.4773 BAU .8566

ROE .7387 RRA 1.1819 RC3 -.724? FAU .14866

FOE 4.6872 FRAI1.6873 FC3-7.1351 DSP 10174

BDE 1.6811 8RA 3.5701 BC3 3,5520 FSP 2850

MIO-cOUR$E EXECUTION ACCURACY (_81T DETERMINATION ACCURACY

8GT 5794.6 8GR 1980,D 803 1559.8 8T 122.7 3R 55.3 58 122.1

RRT .9685 RRF .9857 RTF .9809 CRT .9897 CRS -.9811 CST -.9985

SGB 6123.6 R23 .1182 R13 .9842 LSA 181.4 MSA 9.9 $5A 1.3

8G1 6105.7 3G2 458.0 THA 18.42 ELI 134.4 EL2 7.2 ALF 24.11

LAUNCH DATE MAR 29 1971 FLIGHT TI_ 262.00 ARRIVAL DATE DEC 16 1971

HELIOCENTRIC CONIC

RL 149.33 LAL -.DO

RP 216.04 LAP -.42

RC 159.631 GL 6.70

PLANETOCENTRIC CONIC

C3 18,279 VHL 4.275

LNCH AZHTH LNCH TIME

50.00 17 23 19

60.00 19 6 40

70.00 19 3 7

DO.DO 20 15 14

90.00 21 38 20

100.00 22 59 6

110.00 0 G 29

O]8TANCE 629.052

LOL 187.66 VL 32,292 GAL -5.45 AZL 89.11HCA 208.46 8MA

LOP 36.11 VP 22.230 GAP 1.41 AZP 90.78 TAL 325.76 TAP

GP -16.17 ZAL 146,41 ZAP 66.70 ET$ 171.65 ZAE 107.59 ETE

EARTH TO MARS

180.70 ECC .19707 INC ,8888 V1 29.834

174.22 RCA 145.03 APO 216.31

185.14 ZAC 86.51 (TC 269.10

V2 25.424

LVI 9.43

DLA -3.56 RAL 334.08 RAD 6642,1 VEL 11.760 PTH 6.79 VHP 3.595 OPA -40.50 RAP 284.40 ECC 1,3008

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3041.86 -32.64 93.16 193.16 126.77 18 14 1 2041.9 -16.01 73.79

2926.53 -27.85 86.44 196.83 120.39 18 55 27 1926.5 -13.56 65.6T

2760.36 -23.57 75.51 199,35 115.47 19 49 B 1760,6 -11.29 33.8T

2534.76 -20.46 59.86 200.83 112.23 20 57 29 1534.8 -9.6! 37.73

2266.62 -19.30 40.64 201.32 111.08 22 16 7 1266.6 -8.98 18.30

2009.23 -20.46 21.23 200.83 112.23 23 31 35 1009.2 -9.61 359.10

1807.38 -23.57 4.43 199.35 115.47 0 36 37 807.4 "11.29 342.76

DIFFERENTIAL CCRRECTION$

TDE 1.5545 TRA 3.5302 TC3-3.5417 8AU .8810

ROE .7204 RRA 1./147 RC3 -,6727 FAU .14600

FDE 4.6336 FRAII.6178 FC3-6.9148 83P 10467

BDE 1.7133 BRA 3.7020 BC3 3.6050 FSP 2818

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 5998.2 8DR 1871.6 863 1538.0 8T 120.2 8R 53.2 88 120.6

RRT .9653 RRF .9828 RTF .9814 CRT .9865 CR8-,9?79 CST -.9988

8DE 6283.4 R23 .1122 R13 .9841 LSA 182.3 MSA 10.3 88A 1.3

8G1 6266.5 802 461.5 THA 16.87 ELI 139,7 EL2 6.1ALF 22.68

LAUNCH DATE MAR 29 1971 FLIGHT TIME 264.00 ARRIVAL DATE DEC t8 1971

HELIOCENTRIC CCNIC DISTANCE 633.201

RL 149.33 LAL -.OD LOL IS7.66 VL 32,297 GAL -5.52 AZL 89.22 HCA 209.61 SMA

R_ 218.39 LAP -.39 LOP 37.27 VP 22.194 GAP 1.25 AZP 90.68 TAL 325.39 TAP

RC I01.134 GL 5,85 GP -|3.45 2AL 146.84 ZAP 05.21ET5 171.48 2AE 105.15 ETE

PLANETOC£NTRIC CONIC

C3 18.547 VHL 4.307 DLA -4.24 RAL 334.60 RAD 6642.2 VEL 11.772 PTH 6.80 VHP

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T1ME

50.00 17 28 T 3031.73 -32.22 92.55 193.71 127.12 18 18 3g

60.00 18 12 13 2914.46 -27,44 85.70 |g7.42 120.78 19 0 47

7O.OD 19 g 28 2748.10 -23.14 74.61 199.98 115.85 19 55 14

80.00 20 22 19 2517.99 -20.02 58,80 201.48 112,62 21 4 17

90,00 21 43 45 2243.80 -18.86 39.51 201.98 Ill.4T 22 25 14

100.00 Z3 5 11 1992.46 "Z0.02 20.IT 201.45 112.62 23 56 24

110.00 O 12 50 IT92.88 -23.I4 3.5_ I99.98 II5.SS 0 42 43

DIFFERENTIAL C_RECT/ON9 MIO-COUR6E EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE 1.6010 TRA 3.6918 TC3"3,59V5 BAU .9058 3GT 6197.2 $_R 177I.Z 8G3 1513.6 ST 129.7 SR 51.4 iS tl9.5

ROE .TOSD ERA 1.0517 RC3 ".6241FAU .14307 RRT .9634 RRF .97_5 RTF ._t7 CRT .9929 CRI ".9145 C6T ",9910

FOE 4.9616 FRA11.5314 FC3"D.6181 23P 10764 808 6445.3 R23 *1084 R13 .9840 LSA I63,4 MSA 10,8 83A 1.3

806 1.7493 9RA 3.631? 8C3 5.6532 F|P 2784 8Gt 6429.0 3G2 45?.9 THA 15.47 EL1 159.2 EL2 8.9 ALF 2|.37

LAUNCH DATE MAR 26 Ig?l FLIGHT TIME 286.00 ARRIVAL DATE DEC 20 1971

D|$TANCE 637.348 EARTH TO MAR_

LOt. 18T.GG VL _2.303 GAL -$.EO AZL 89.32 HCA 2t0.77 $MA 100.85 ECC ,1g_04 INC .6849 Vl 26.934

LOP 38.43 VP 22.150 GAP 1.04 AIR 90.59 TAL 325.02 TAP 175.79 RCA 144.87 APO 216.88 v2 25.34?

GP -14.79 ZAL t47,25 2AP 03.76 [T8 171.34 ZAE 104.73 ETE 185.89 ZAC 87.90 ETC 268.g6 LVI 8.38

EARTH TO MARS

160.79 ECC .19804 INC .7830 Vl 29.834

175.01 RCA 144.g8 APO 216.39 V2 25.385

184.46 ZAC 87,23 ETC 269.02 LVi 8.89

MELIOCENTRIC CONIC

RL 149.35 LAL ".00

RP 216.73 LAP -.35

RC 163.649 6L 5.09

PLANET_ENTR1C CONIC

C3 18,839 VHL 4.340

LNCM AZMTH LNCM TIME

30.00 17 32 39

60.00 16 17 23

TO.O0 19 15 22

80.00 20 28 54

90.00 21 52 38

1DO.DO 23 II 46

riO.DO 0 18 43

3.617 DPA -3g.82 RAP 283,94 ECC 1.3052

PO CST TIM INJ 2 LAT IkJ 2 LONG

2031.7 "15.51 73.33

1914.5 -15.03 65.06

1746.1 -10.76 53.08

1518.0 -9.07 36.?9

1248.8 -B.43 1?,34

992.5 "9.07 356.16

792.9 "10.76 342.00

DLA -4.85 RAL $35,22 RAD GG42.3 VEL 11.784 PTH 6.81 VHP 3.643 DPA -39.17 RAP 283.54

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

3023.14 -31,87 92.04 194.29 127.41 18 23 1 2023.1 -13.10

2904.12 -27.08 85.0G 198.03 121,07 19 5 47 1904.1 -12.61

2733.sg -22.77 ?3.83 200.62 118.17 20 0 50 IT33.6 -10.30

2903.36 -19.64 57.89 202.16 112.95 21 10 38 1503.4 -8.$9

2233.22 -18.47 38.54 202.6? 111.81 22 2g 51 1233.2 -7.94

Ig??,83 -1g.64 lg.26 202.16 112.99 23 44 44 g77.8 -8.59

1780.41 -22.77 2.74 200.62 116,17 0 48 25 780,4 -1D.3D

DIFFERENTIAL CCRRECTION_

TD£ 1.6465 TRA 3.8926 TC3"3.6510 BAU ,9312

RDE .6g14 RRA .9919 RC3 -.5797 FAU .14012

FOE 4.$246 FRAIl.4242 FC3-G,4394 DSP 11059

8DE 1,7876 BRA 3.9783 BC3 3.6973 FRP 2740

MID'COURSE EXECUTION ACCURACY

SGT 63g0.2 SGR 1677.3 $G3 1486.5

RRT .9599 RRF .9757 RTF .9821

SGB 6606.6 R23 .1004 R13 .g840

$G! 65g0.9 SG2 455.7 THA 14.21

ECC 1.31D0

INJ 2 LONG

72.94

64.54

52.4D

39.96

16.45

357.33

341.32

ORBIT DETERNINAT|ON ACCURACY

8T 133.1 SR 4g.T 93 118,1

CRT .9788 CRS -.9708 C$T -.g992

LSA 184,4 NSA 1t.D SSA 1.3

ELI 141,8 EL2 g.6 ALF 20.17
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 19711

LAUNEH DATE NAR 29 tiT!

H[LI¢CEMTRIC C_tI(

RL 149.3g LAL ",O0

RP 21F.06 LAP ".$1

R¢ |gg,i?8 GL 4.33

PLANETOCEMTRI¢ CONIC

C3 19,t53 VHL 4.3?6

LNCH AZMTH LNCH TINE

SO.GO 17 36 52

60.00 le 22 13

TO.DO 19 20 S3

gO.O0 20 33 2

90.DO 21 59 2

100.00 23 17 S4

110.00 O 24 |S

APO 217.15

ETC 268,91

FLIGHT TIN[ 268,00 ARRIVAL OATE ORE 22 IgYl

DISTANCE 641,485 EARTH T_ MAR9

LOL 187.60 YL 3l,$09 GAL -S,RI AZL Rg,41HCA 211,02 8MA 130.97 ECC ,20009 IMC .5931 vi 2g,$34

LOP 33.58 VF 22,122 GAP ,$6 AZP SO,SO TAL 324.64 TAP 17G, St RCA 144.73

GP -14.16 [AL 14?,65 ZAP 6_,36 [T$ 171.12 ZA[ 103,33 [TE 183,36 ZAC 68.52

DLA -5,41RAL 335,77 RAO 6Q42.5 VEL 11,797 PTH R,82 VHP 3.6?0 DPA -38,56 RAF 293,20

L-I TIN[ ]NJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT

3015,93 -31,57 91.61 194.89 127.65 18 27 8 2016.0 -14,?S

2895.34 -26.77 84.52 198.67 121.33 19 tO 28 1895.3 -12.24

2722.93 -22.44 73.16 201.29 !16.45 20 6 16 1722.8 -9.90

2490.6? -19.30 57.10 202.85 113.23 21 16 33 1490.7 -8.17

2219.63 -18.12 37.69 203.3? 112.09 22 36 1 1219.? -?.52

1965.14 -19.30 18.47 202.85 113.23 23 SO 39 965.1 -8.17

1769.R5 -22.44 2.08 201.29 116.45 0 53 45 769.6 -9.90

V2 25.$08

LVl ?._S

ICE 1,3102

[NJ 2 LONG

?2.62

64.10

51,82

35.25

15.68

35e.62

340.74

DIFFERENTIAL CORRECTIONS

TOE 1.6974 TRA 4.0137 TC3-3.Rg?g EAU .9569

ROE .6802 RRA .9339 RC3 -.5380 FAU .13691

FOE 4,468? FRA11,30?O FC3-6.1883 BSP 11344

ROE 1.8266 6RA 4.1213 BC3 3.7368 FgP 2694

NID-COUR3E EXECUTION ACCURACY CRBIT D£T£RNINAT]ON ACCURACY

SGT 6578.2 SGR Isg0.3 SG3 1457.7 ST 136.5 8R 48.2 S8 116,7

RRT .9557 RRF ,9712 RTF .9822 CRT .9744 CR6 -.9663 CST -.9994

SGB 6767.? R23 ,0949 R13 .9838 LSA 185.6 HSA 11.4 8SA 1.3

SGt 6752.4 SG2 455.9 THA 13.07 ELI 144.4 (L2 10.3 ALF 19.08

LAUNCH DATE MAR 29 1971 FLIGHT TINE 270.00 ARRIVAL DATE DEC 24 1971

HELI_ENTR¿C CONIC

RL 149.35 LAL -.00

NP 2|7.43 LAP -,28

RC 168.717 GL 3.70

PLAN[TC_ENTRIC CONIC

C3 19.490 VHL 4.4|5

LNCH AZMTH LNCH TIME

50.00 17 40 5I

gO.D0 18 26 45

70.00 19 26 1

gO.O0 20 40 45

90.00 22 4 59

10D.00 23 23 36

110.00 O 29 24

DISTANCE 645.620

LOL 187.66 VL 32.315 GAL -5.7? AZL 89,49 HCA 213.07 SMA

LOP 40.73 VP 22.086 GAP .68 AZP 90.43 TAL 324.25 TAP

GP -13.58 ZAL 148.03 ZAP 61.01ETS 171.12 ZAE 101,96 ETE

DLA -S.91RAL 336.30 RAD 6642.6 VEL 11.811 PTH 6.83 VHP 3.701 DPA -38.00

L-I T[NE INJ LAT INJ LONG ]NJ RT _9C INJ AZMTH ]NJ TINE F_ CST TIN

3O_O,O3 -3_.32 91.26 195.$2 t27,84 18 3_ 1 2010.0

2887.96 "26.50 e4.0g 199.33 121.55 19 14 53 1838.0

2713.66 -22.16 72.59 200.98 116.98 20 111_ 1713.?

241'9.73 -19.00 56.42 203.58 113.47 21 22 4 14?9.7

2207.92 -17.82 38.96 204.09 112.33 22 41 4? 1207.9

J934.20 -19.0D 17.79 203.56 J13.47 23 56 ]1 904.2

17S0.47 -22.16 1.51 201.$8 116.68 0 58 44 760.5

EARTH TO MAR5

161.07 ECC .20119 INC .5074 Vl 2g.834

177.32 RCA 144.64 APO 217.49 V2 25.269

IS2.88 ZAC 89.10 ETC 268.8T LV[ 7.43

RAP 282.93 ECC 1.3207

INJ 2 LAT INJ 2 LONG

-14.46 72,35

-11.92 63.73

"9.57 51.33

-7.81 34.64

-7.15 15.01

-7.91 398.01

-9.57 340.25

DIFFERENTIAL CCRRECTION8

TOE 1.7483 TRA 4.1751 TC3-3.7380 |AU .9826

M02 .8709 RRA .8326 RC3 -.4994 VAU ,13359

FOE 4.4136 FRAJ|.1773 FC3-S.9339 BSP 11338

ROE ;.8726 BRA 4.2074 6C3 3,?712 _gP 2646

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 6761.4 8r_ 1509,7 803 1427.4 9T 139.9 8R 46.8 68 115.3

RRT ,9508 R_F .9691 RTF .0623 CRT .9696 CR_ -.9626 CgT -.9999

$GB 6927°9 R23 .0896 R13 ,9837 LgA 186.8 NSA 11.S SSA 1.3

SG1 6912.6 602 457,5 THA 12.04 ELI 147.1 EL2 10.9 ALF 18.09

LAUNCH DATE MAR 29 1971 FLIGHT TIME 272.00 ARRIYAL DATE DEC 26 1971

NELIOCENYRIC CONIC

RL 149.35 LAL -,00 LOL 187,63 VL $2.321 GAL

RP 217.?9 LAP -.24 LOg 41.97 VP 22.050 GAP

RC 171.268 GL 3.og GP -13.03 ZAL 148.41ZAP

PLANETC_ENTRIC CONIC

C3 19.847 VHL 4,453

DISTANCE 649.?S0

"5.86 AZL 89.37 HCA 214.21SMA

.49 AZP 90.35 TAL 323.85 TAP

59.69 ETS 171.03 ZAE 100.61 (TE

OLA "6.37 RAL 33S,82 RAD 9642,8 VEL 11,826 FTH 6.g5 VHP

LNCM AZMTH LNCH TIME L-I TIME INJ LAT

S0.00 |7 44 3Y 3005.25 -31.12

80.00 18 31 0 2981,87 -26.29

TO.DO Ig 30 SO 2705.92 -21.93

DO.DO 20 49 4 2470.39 -18.75

90.00 22 10 33 2197.$4 -17.56

100.00 23 28 56 1944.$6 -IS.?§

110.00 O 34 13 1782.74 -21,93

DIFFERENTIAL CORRECTION&

TOE _.8013 TRA 4._373 7C3-3.77|D 9AU |,005|

ROE .9133 RR4 .9_28 R¢3 -.4939 FAU .13013

FOE 4.3539 FRAIl.0109 F¢3-5,_732 3|P 11933

ROE 1,9196 SR& 4,41?0 8¢5 3.?934 FOP 2594

LAUNCN D4TE NAR 29 It?l

N2LI_ENYRIC CONIC

RL 149.35 LAL -.DO

RP 21g.15 LA) ",20

RC 173.$29 GL 2.5E

PLANtTO¢2NTRIC CONIC

L_ IgT.SS VL 32.329 GAL

L_ 43,01 VP 22.014 GAP

GP -I|.|| ZAL 145,77 ZAF

EARTH TO MARS

181.17 ECC .20232 INC .42?? Vl 29.834

178.0? RCA 144.51 APO 217.82 V2 25.229

182.45 ZAC 8g.65 ETC 298.84 LYI 6.98

3,733 OPA -37,46 RAP 282.?| ECC 1.3266

INJ TIME PO CST TIN |NJ 2 LAY INJ 2 LONG

18 34 42 2005.2 -14.22 ?_.14

19 19 2 1851.9 -11.66 93.42

20 15 56 1705.9 -9.28 50.92

21 27 ]5 |470.4 -?.5] 34.12

22 47 11 11S7.8 -6.83 10.44

I 21 944.9 -?.5! 355.48

3 25 752.7 ,9.28 339.83

C3 20,2|4 VMk 4.49?

LNCM AZMTM LNCH TIN(

gO.gO 17 48 tO

80.00 19 35 1

70.00 ID 35 _1

80.OO 20 $1 4

go.oo 22 15 44

100.00 23 33 SS

110.00 0 38 44

OIFF_RENT|AL CORRECTIONS

TOE 1.8537 TRA 4,5009 TCg-3.?gS3 tAU 1,0338

fiDE .6572 RRA .7856 RC3 -.4304 PAU ,12658

FOE 4.3041 FRAlO.8966 FC3-5.4163 ESP 12226

BDE 1.9_17 6RA 4.5689 BC3 3.8236 PSP 2542

INJ LONG INJ RT ARC INJ AZMTH

90.96 199.16 128.00

63.71 200.00 121.72

72.12 202.63 116.$7

55.84 204.28 113.67

39.34 204.81 112.S3

1T.2| 204.28 113.67 24

1.04 202.68 116.87 1

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT SS4O.) 3GR 1435.2 303 1332.2 ST 143.3 SR 45.6 39 113.S

RRT .$451RRF *9g02 RTF ,_24 CNT ,9649 CRI ".9581 (IT -,Rill

SGS ?087,2 R23 ,0944 R13 ,S$39 LIA 180.2 MSA 12,3 IRA 1.3

SG1 707|.2 $02 420,2 THA 11.11 EL1 149.9 EL2 I1,5 4LF 1T.17

FLIGHT TIME 274.00

OIITANCE 95_,870 EARTM TO N4RS

-S,95 AZL SO.SS HCA 215,35 RHA 181.27 ECC .20343 INC ,5020 Vl 23.$34

.31 A2P S0.29 TAL 3|3,45 TAP 17|,S0 RCA 144,39 APO 218.11 V2 |S. ISS

64,46 (T8 170,16 ZA[ 99.23 EYE |12.03 ZAC S0.16 [TC 218.11 LV| I,SI

4RR|VAL DATE DEC 2S 19Yl

OLA -9.?S RAL 337,33 RAO Q642.9 V[L 1i, 042 PTN 1,89 VHP 3.797 DPA -36.$8 RAP 292.54 [CC 1,3929

L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZMTH |NJ TIN£ PO CST TIN INJ 2 LAT INJ 2 LONG

3001.$1 -30.$6 $0.?6 196.82 123.12 18 38 12 2001.5 -14.04 ?I.SY

2376.93 -23.1i 83.41 200.69 t21.86 IS 22 5? IS78.S -11,45 63.13

2RS9.50 -21,73 71.73 203.33 11?.02 20 20 21 1699.5 -9.04 50.5?

2492,S0 -IS.$3 SS.36 203,01 113.94 21 32 6 1462,5 -?,23 33,97

21sg.2s -i7.33 35.81 205.55 112.70 22 52 13 1t8S.3 -6.5? 13.$6

IS56.g? -IS,53 16.72 20S.01 113,84 24 6 i2 g57.0 -?.25 3S5.04

1746.31 "21,73 .64 203,39 117.02 1 ? 50 ?46.5 -g,04 33g.49

NID-COUR$[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 71J4.3 8GR 1366.3 $GS J364.l 8T 146.6 8R 44.5 _S 112.4

RRT .9383 RRF .g533 RTF .gs24 CRT .9592 CRS -.9534 CST -.9997

SGD ?244.3 R23 .0?98 R13 .g834 LgA 189.6 NSA 12.? SRA 1,3

$G1 7229.3 802 404,2 THA 10.20 EL1 152.8 EL2 12.1 ALP 16.34
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE MAR R9 19T1 FLIGHT TIHE 2TS.O0 ARRIVAL OATE OEC SO 1971

HELIOCENTRIC ¢ON!¢

NL 149.35 LAL -.00

Re 218.51 LAP -.IT

RC 1?6.400 GL 1.g9

PLANETOCENTR|C CONZE

C3 20.622 YHL 4+541

LNCH AZNTH LNCM TIM[

SO.O0 17 51 32

60.00 19 38 4?

?O.OO Ig sg 36

80.00 20 55 44

90.00 22 20 35

lOO.OO 23 38 35

• 110.00 O 42 58

LOL 197.$9 VL 32.355 GAL

LOP 44.15 VP 22,g?8 GAP

GP -12.04 ZAL 149.13 ZAP

DISTANCE 95T.994 EARTH TO HANS

-9.04 AZL 89.72 HCA 213.49 8MA 191.38 ECC .20471 INC o2812 ¥1 2q.554

,12 AZP 90,23 TAL 325,04 TAP 179,53 RCA 144.25 APO 218.51 V2 25,149

57.20 ET$ 170.91ZAE 9?.99 [T[ 191.71ZAC 90.64 [TC 268.80 LV| 6.14

DLA -?.15 RAL 337.83 RAD 1643.1VEL 21.859 PTM 6.8? VHP 3.804 DFA -5S.48 RAP 282.42 ECC 1.3394

L-I TIN[ 2NJ LAT INJ LONG 1NJ RT AlE |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2998,?3 "30,85 90.60 197,49 128,21 28 41 31 2998,7 -13,90 71.85

28?3,06 -25.9? 83.28 201.39 121.97 19 26 40 1875.1 -11.29 62.99

2694,27 -21,5? 71,41 204,11 117,15 20 24 30 1694.3 -8,85 50,29

2455,94 -18.35 54,95 205,75 113,9? 21 36 39 1455,9 -7.03 35.31

2182.12 -1?,14 35,3? 206,30 112,84 22 56 58 1182.1 -6.34 13.S5

1930,41 -18,35 16,32 205.75 113.97 24 10 46 930.4 -7,03 354.68

1741,09 -21.57 ,32 204,11 117,15 I 11 59 741,1 -8.85 339.21

DIFFERENTIAL CORRECTIONS

TOE 1.9111 TRA 4.6640 TC3-3.8238 BAU 1,0599

ROE .6525 RRA .7407 RC3 -.3998 FAU ,12301

FOE 4,2498 FRAIO.?461 FC5-5.1642 83P 12511

9DE 2.0194 8RA 4,7224 BC5 3,8446 FIP 2489

LAUNCH DATE NAR 29 1971

HELIOCENTRIC CONIC

RL 149.35 LAL -.DO

RP 218.88 LAP ".13

RC 178,981GL 1.50

PLANETOCENTRIC CON|C

C3 21.039 VHL 4.58?

LNCH AZHTH LNCH T|NE

SO.DO t? 54 44

60.00 18 42 21

TO.DO 19 43 35

80,09 2t O G

9O.OO 22 25 8

IOO.OD 23 42 58

!10.00 O 46 5?

MID-COURSE EXEcuTIoN ACCURACY

SOT 7283.4 SGR 1302.6 $G3 1331.4

RRT ,9309 RRF .9459 RTF .9524

SGB 7398.9 R23 ,D756 R13 .9832

SG1 7384.1SG2 469.2 THA 9.49

FLIGHT TIME 2?8.00

DISTANCE 662,106

L(X. 197.66 VL 32,342 GAL -6.15 AZL 89,79 HCA 21?.62 SMA 161,50 ECC ,20596

LOP 45.28 VP 21.942 GAP -.05 AZP 90.17 TAL 322.63 TAP 190.25 RCA 144.12

GP -11,59 ZAL 149.46 ZAP 56.01ET3 170,86 ZAE 96,72 ETE 181,40 ZAC 91,09

DLA -?,48 RAL 338.32 RAD 6643,3 VEL 11,876 PTH 6,89 VHP 3,942 DPA -36.03

L-I TIHE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIM

2996,82 -50.77 90,49 199.17 128.27 19 44 41 1996.8

2870.17 "25.8? 83.00 202.09 122.05 19 30 11 1870.2

2690.15 -21.44 71.16 204.84 117.25 20 28 25 1690.1

2450.60 -18.20 54.63 206,50 114.08 21 40 5? 1450.6

2176.22 -16+99 3S.02 207.05 112.95 23 ! 24 1176.2

1925,07 -18,20 25,99 206,50 114,08 24 15 3 925,1

1736,96 -22,44 ,O? 204,84 t17,25 I 15 54 737.0

ORBIT DETERMINATION ACCURACY

5T 149.9 SR 43.5 $S !10.9

CRT .9536 CR$ -,9486 CST -.9998

LSA 191.1 HSA 13.1 SSA 1.3

ELI 155.6 EL2 12.6 ALF 15.53

ARRIVAL DATE JAN 1 1972

EARTH TO MARS

INC .2143 Vl 29.634

APO 218.58 V2 2S.109

ETC 268.80 LVI 5.73

RAP 282.35 ECC 1,3462

INJ 2 LAT INJ 2 LONG

-13.81 71.76

-1i.16 62.84

-8.69 SO.O?

-6.85 33.01

-6.15 15.22

-6,85 354.38

-8.69 338.99

DIFFERENTIAL CORRECTIONS

¥0[ 1.9685 TRA 4.8265 TC3-3.8430 BAU 1.0860

RDE .6491RRA .6983 RC3 °.3718 FAU ,|tR46

FDE 4,1959 FRAlO,561| FC3-4,925G BIP 12796

ODE 2.072? BRA 4.878? BE3 5.8610 FSP 8433

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7448.5 5GR 1244.1 SO3 1298.5 ST 153.2 3R 42.6 SS 109.5

RRT ,9225 RRF ,9374 RTF ,9823 CRT .94T9 ¢R3 -.9455 CST ".9998

868 7551.7 R23 *D715 R13 ,983D LSA 192.9 MSA 15.5 SSA 1.S

8G2 7536.5 $G2 474,7 THA 8.79 ELI 159.5 EL2 13.1 ALP 14,88

LAUNCH DATE MAR 29 1971 FLIGHT TIME 280.00 ARRIVAL DATE JAN S IO?R

HELIOCENTRIC CONZC

RL I49,55 LAL ",DO

NP 219,25 LAP -.DO

RC 101.572 GL l.OS

PLANETOCENTNI¢ CONIC

C3 21.475 VHL 4.634

LHCH AZHTH LNCM TIME

50.00 17 57 46

80.00 18 45 45

?O.O0 19 47 20

8o.oo 21 4 12

80.00 22 29 R4

100.09 23 47 4

tlO.OO O 50 42

OI|TANC[ 666,5t4 EARTH TO MARl

LOL 157.68 VL 3|,340 6AL "6.23 AZL 69.65 HCA 816.73 8HA 20t.61 ECC °20?25 INC .1910 Vl 29,954

LOP 46.4I VP 21.907 GAP -.|S kip 90.12 TAL 322,20 TAP 180,96 RCA 145o97 kPO E16.65 V2 25._¢S

GP -11.|6 ZAL 249.82 ZAP 54.S$ ET3 170,83 ZAE 95.4? [TE 181.11 ZAC 91.52 ETC 266.80 LVI 5.54

OLA -?.78 RAL 558.80 RAD 6645.5 VEL 11.894 PTH 6.90 VHP 3.881DPA -SS.61 RAP 282.SS ECC 1.3534

L-I TIME INJ LAT INJ LONG ZNJ RT AGE INJ AZMTH ]HI TIME PO CST TIM INJ 2 LAT ZMJ 2 LONG

2995,71 -30,72 50,45 196,67 128.30 15 47 42 1995.7 -13,76 ?1.?2

2868.17 -25.75 02.88 202.81 122.11 19 33 32 1868,2 -11.08 62.74

2687.03 "21.34 TO.ST 205.58 117.32 20 32 ? 1887,0 "8.58 49.90

2446.58 -ll.Og 54.57 207.25 114.17 2t 44 56 1446.4 -6.71 32.78

2171.51 -|6,86 54,72 207,81 113,04 23 5 35 1171.5 -8.90 12.95

1920.85 -10.05 15,74 E07,25 1|4.1? 24 19 S 920.9 -8,71 554.14

5735.85 "21.34 359.60 205.56 |17.32 I 19 36 753.9 "8.58 SIS.82

DIFFERENTIAL CORRECTIONS

TOE Z.0287 ?HA 4.tgSi YCS-3.lSl4 5AU !,1126

NOE .846T RSA .1581 RC3 -.3458 FAU ,115|4

FOE 4.1411 FNAIO.4347 FCS-4.669? 63P 13072

|DE 2.1274 IRA S.OSG1 6CS 3.8?SS FIP 237?

MID-COURSE EXECUTION ACCURACY OR|IT OETERN!NATION ACCURACY

8GT 7105.2 IGR 1160.2 lOS 1265.4 ST 158.4 1R 41,S SS 108.0

NRT ,8125 RRF .6R79 RTF *_.2I CRY .N418 CRI ".8984 CaT -.8998

6GB 7701,6 RE3 .0El0 RI3 .0028 LSA 194,1 MGk tS.S I8A 1,S

6GI 78i6.6 SG2 480.S THA 8.lt ELI 161.3 EL2 15,8 ALF 14,24

293



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAR 30 IR?|

HELIO¢[NT'RIC C¢:NIC

RL 149.39 LAL *,O0

RP 207.32 LAP -1,55

RC 56.291GL -13.43

PLAMETOCENTRIC CONIC

C3 39.133 VHL 6.256

LNCH AZNTH LNCM TIME

50,00 16 50 ?

60.00 20 1 38

70.00 21 33 16

80.00 23 23 53

90.00 1 ii 20

100.00 2 10 40

110.00 2 36 38

FLIGHT TIME 134.00 ARRIVkL DATE AUGIS 1971

DIITANC[ 562,706

LOt. 186o95 VL 34.071 GAL -9.94 AZL 92,46 HCA t31,30

LOP 319.g? VP 25.776 GAP 19,00 AZP 88,37 TAL 331.43

GP 4,25 ZAL 137.50 ZAP 166,49 ITS 161.68 ZAE 167.39

DLA -24.74 RAL 335.17 RAD 6650.4 VEL 12.610 PTH 7.47

L-| TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2793.05 "21,66 7g.66 201.56 133.46

2602.81 -15.39 68.18 207.02 127.72

2333.44 -g.08 50,91 211.59 123.07

1987.24 -3.64 27.9T 214.93 119.66

1653.34 -1.17 4.78 216.30 116.26

1461,71 -3.64 349,34 214.93 119.66

1380.25 -9.08 339.93 211.59 123.07

EARTM TO MARl

9MA 215,49 [CC .32755 IMC 2.4925 Vl ZO,9Z6

TAP 102,72 RCA 144,91 APO 296.0? V2 29,420

ETE 132.82 ZAC 805.53 ETC 275.47 LVI -19.72

VHP 9.259 DPA -16.14 RAP 508,91 ECC 1.6440

INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

19 36 40 1795,0 -3.68 63.01

20 45 1 1602.8 .51 49,9!

22 12 9 1333,4 4.85 31.35

23 57 0 987.2 8.70 7,41

1 38 53 653.3 10.46 343.79

2 35 2 461.7 S.70 328.78

2 59 38 350.3 4.85 320.26

DIFFERENT IAL CCRRECTION6

TOE -.8933 TRA-1.8168 TC3 -,0915 8AU .0850

RDE -.5144 RRA .0022 RC3 .1342 FAU .04253

FOE .6954 FRA 2.1759 FC3 -.9408 99P 3462

BDE 1.0308 ORA 1.8168 BC3 .1624 F3P 318

LAUNCH DATE MAR 30 1971

NELIOCENTRIC CCNIC

RL 149.39 LAL -.00

RP 207.22 LAP -1.85

RC 56.435 GL -13.97

PLANET(XENTRIC C(_NIC

C3 37.456 VHL 6.120

LNCH AZNTfl LNCH TIME

50.00 18 $3 37

6O.OO 20 G 2

TO.OO 21 39 3

80.00 23 31 48

90.00 1 20 54

100.OO 2 18 36

_10.00 2 42 25

L(:_ 188.65 VL 33.958 GAL

LOP 521.23 VP 25.639 GAP

GP 4.43 ZAL 137.44 ZAP 165.59 ETS 162.06 ZAE 167.83

MID-COURSE EXECUTION ACCURACY

SGT 2009.9 3GR 500.2 863 222.1

RRT .3602 RRF -.3534 RTF -.8531

SGB 2071,2 R23 -,0629 R13 -.854T

SG1 2018.4 SG2 464.6 THA 5.41

FLIGHT TIME 140.00

DISTANCE 385.737

-6.78 AZL 92.5t HCA 132.56

18.53 AZP 88,30 TAL 331.46

OLA m25.20 RAL 335.48 RAD 6649.8 VEL 12.544 PTH 7.42

L-I TIME INJ LAT ]NJ LONG INJ RT A$C INJ AZMTH

2771.80 -20.66 78.62 201.12 233.87

2579.18 -14.39 66,97 206.81 128.06

2305.74 -8.05 49.43 211._5 123.30

1952.84 -2.49 26.08 214.88 119.76

1613.64 .|1 2,56 216.31 116.28

1427,31 -2.48 347.44 214.88 119.76

1352,5§ -8.05 338.35 211.45 t23.30

DIFFERENTIAL CCRRECTION3

TDE -_8931TRA-t.8005 TC3 -.0894 6AU .0836

RDE -.4_82 RRA -,0142 RC3 .1439 FAU .04384

FDE _47 FRA 2.2651 FC3-1,0132 B3P 3536

BDE _,_32 BRA 1.8005 BC3 .1673 F3P 341

LAUNCH DATE MAR 30 1971

NIO-COUR3[ EXECUTION ACCURACY

$GT 2044.7 $GR 499.7 $63 256.5

RRT .3913 RRF -.4168 RTF -.8584

$GB 2104.8 R23 -.0686 R13 -.8602

SGt 2054.S SG2 457,7 THA 5.75

FLXGHT TIME 142.n0

DISTANCE 388.662

LOL 188.65 VL 33.852 GAL -6.63 AZL 92.56 HCA 133.82

LOP 322.50 VP 25,509 GAP 16,06 AZP 80,25 TAL 531.51

GP 4.65 ZAL |37.37 ZAP |64.67 [T3 162.37 ZAE 166.21

DLA -25.69 RAL 355.80 RAD 6649.2 VEL 12.482 PTH 7.37

HELIOCENTRIC CONIC

RL 149.39 LAL -.00

RP 207.13 LAP -1,85

RC 56.701GL -|4.S_

PLAN(TOCENTRIC CONIC

C3 35.900 VHL 5.992

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50.00 1B 57 16 27S0.39 -19.64

60.00 20 10 59 2555.19 -13.38

TO.DO 21 45 It 2277.26 -6.99

80.00 23 40 25 1913.60 -1.25

90.00 I 31 35 1570.76 1,49

100,00 2 27 I_ t391,06 "t,25

110.00 2 48 33 |_24,09 -6.98

DIFFER[NTIAL C_RECTION$

TOE -.9925 TRA-I.?B$1 TC3 -.07it RAU ,0930

ROE -.4849 RRA -.0312 RC3 o1543 FAU ,04524

FOE .7955 FRA 2,3133 FC3-1,0909 B3P 3603

60E 1.0158 ERA 1,7833 BC3 .1729 FSP 366

LAUNCH DkTE MAR 30 1971

NELIO(ENTRI¢ CONIC

RL 149.39 LAL -.00

RP 207.09 LAP -t.04

LOL |68.65 VL 33.751 GAL

LOP 323.76 VP 25,335 GAP

INJ LONG INJ RT ASC INJ AZNTH

77.50 200.91 134.25

65.75 206.64 128.38

47.92 211.35 123.52

24.09 214,90 119.83

• t7 219,42 118.24

545.45 214.90 119.83

356.84 211.35 123.52

NI�-COURS[ EXECUTION ACCURACY

9GT 2077.8 IGR 500.3 563 251.8

RRT .4243 RRF ".4523 RTF ",_J35

3GB 2137,2 R23 ",0749 R13 -,8655

SGI 2099,1 862 450.5 THA 6,12

FLIGHT TIME 144.00

DISTANCE 392.072

-6.49 AZL 92.61 NCA 135.U8

17,60 AZP 88.15 TAL 351.56

RC 5?.030 GL -15.09

PLANETOCENTRIC CONIC

CS 34.459 VHL 5.870

LNCH AZNTH LNCH TIHE

50.00 19 1 4

60.00 20 15 30

?0.00 21 51 43

$0.00 23 49 52

90.00 1 43 43

100.00 2 36 39

110.00 2 55 5

GP 4.69 ZAL 157.27 ZAP 193.73 ET3 162.63 ZAE 168.51

OLA -26.19 RAL 336.11 RAO 6649.7 VEL 12.424 PTH 7.33

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2728.81 -18.62 76.58 200.76 134.61

2530.83 "12.35 64.52 206.53 128.97

224?.94 -5.68 49,37 211.32 123,70

1876.14 .05 21.97 215,00 119.86

1523.66 3.00 357.54 216.63 118.13

1352.62 .05 345.34 215.00 119.86

1294,75 -5.88 335.29 211,32 123.70

DIFFERENTIAL CORRECTIONS

TOE -.9920 TRA-l.7647 TC3 -.0709 BAU .0828

RD[ -.4714 RRA -.0487 RC3 .1653 FAU .04672

FOE .7876 FRA 2.4557 FC3-1.1739 B3P 3671

BOE 1.0069 BRA 1.7653 BC3 .1799 FSP 393

ORBIT DETERMINATION ACCURACY

9T 49.3 3R 23.6 SS 36.7

CRT .8292 CRS .6941CST ,9771

LSA 64,0 NSA 15.2 SFA 1.1

EL! 53.2 EL2 12.2 ALF 22.$9

ARRIVAL DATE AUG 17 1971

EARTH TO NAR8

SNA 212.84 ECC .31870 INC 2.5104 Vt 29.826

TAP 104.02 RCA 145.01APO 280.67 V2 26.432

ETE 129.20 ZAC 105.69 ETC 275.56 LVI -19.04

VHP 8.988 DPA -15.85 RAP 309.24 ECC 1.6t64

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

19 39 49 1771.8 -2.62 62.12

20 49 2 1579.2 1.55 46.78

22 17 29 1305.7 5.90 29.89

24 4 21 g52.8 9.81 5.47

1 47 48 613.6 11.65 341.48

2 42 23 427.3 9.81 326.84

3 4 58 352.G 5,90 318.91

ORBIT DETERMINATION ACCURACY

ST 50.3 SR 23.4 86 38.0

CRT .8365 CRS .7010 CST .9?64

LSA 65.5 MSA 15.1 SSA 1.1

EL1 54.2 EL2 '1.9 ALF 22.38

ARRIVAL DATE AUG 19 1971

EARTH TO MAR_

3MA 210.40 ECC ,31032 INC 2.5605 V_ 29.826

TAP 105.33 RCA 145.11 APO 275.69 V_ 26,443

ETE 125,45 ZAC 105.87 ETC 275.65 LVI -19.36

VHP 8.728 OPA -15.55 RAP 309.55 ECC 1.3906

[NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

19 43 6 1750.4 -1,54 61.22

20 53 15 1555.2 2.60 47.63

22 23 8 1277.3 6.97 28.38

24 12 22 916.6 10.98 3.41

1 57 46 5?0,8 12,91 338,gT

2 10 24 591.1 10,98 324,76

3 10 3? 324,1 6.g? 317.30

OR|IT OETERNINATION ACCURACY

ST 51.3 9R 23.2 68 36.9

CRT ,844Z CR8 ,?085 C|T ,0756

L3A 67.0 MSA |5.0 69A 1,1

ELI 55.1 EL2 II,6 ALF 2|,65

ARRIVAL DATE AUG 21 19T1

EARTH TO NAR$

8MA 208.t5 ECC ,30235 INC 2.6127 V1 29,926

TAP 106.64 RCA 143.21APO 271,09 V2 26.453

ET£ 121.64 ZAC 106.06 (TC 2?5,74 LV! -!g.?0

VHF 9,4?6 SPA -15,24 RAP _09.84 ECC |.5671

INJ TIME PO C3T TIN INJ 2 LAT |NJ 2 LONG

lg 46 33 1728.8 -.46 60.32

20 57 41 1530.6 3.$8 46.46

22 29 11 1247.9 8._T 26,82

24 21 10 670.1 12.1g 1.20

2 9 6 523,7 14.2T 336.|?

2 5g 12 352.6 J2.19 322.57

3 16 40 294.S S.07 315.74

kID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCUKACY

3GT 2109.4 $GR 502,1SG3 268.1 ST $2.2 SR 23.0 85 40.7

RRT ,4590 RRF -,4596 RTF -.8662 CRT ,8525 CRS ,7167 CST ,974T

SG9 2168.3 R23 ".0817 R13 -.8T04 LSA 66,5 NSA t4.g $8A $.1

$G! 2122.5 SG2 443.4 THA 6,52 ELI $5.S EL2 11.2 ALF 21.52
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN DATE MAR 30 1676

N[L|_XEMTRIC COMIC

RL |4i.36 LAL ".DO

RP 206.9? LAP "t.84

RC 5?.440 GL -15.86

PLANETOC[NTRIC CONIC

¢3 33.122 VHL S,755

LNCN AZNTH LNCH TIME

80.00 69 $ 2

60.00 20 20 3?

?D.O0 2! 88 42

8O.O0 0 4 17

90.00 1 87 55

100.00 2 4? I

110.0D 3 2 4

PLIGHT TINE 141,00 ARRIVAL DATE AUG 13 1676

DISTANCE 395.38!

LQL |88.8| VL 3).lSS GAL "I,SS AZL 92.8? flCA 138.35 8flA

LOP 325.03 VP 26.28T GAP IT. IS AZP 88.07 TAL $31.82 TAP

GP S.IS ZAL 137.15 ZAP IU.?S [78 162.85 ZAE 168.73 ET(

EARTH TO HARI

206.01 ECC .29485 INC 2.66?3 Vl 28,126

107,86 RCA 145.SI APO 286,82 Y2 21.482

117.85 ZAC 106.28 ETC 275.82 LVI *20.04

DLA -26.72 RAL 336.43 RAD 6648.2 VEL 12.371 PTH 7.28 VHP 8.232 OPA -14.92 RAP 310.1D ECC 1.8451

L-I TIME INJ LAT 1NJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO ¢$T TIM INJ 2 LAT INJ 2 LONG

2707.01 -17.87 ?S.SS 200.64 134.98 t9 50 8 170?.0 .64 SR.41

2806.00 "11.29 83.27 206.46 128.95 21 2 23 1506.0 4.76 45.27

221?.58 -4.73 44.77 211.34 123,86 22 35 40 1217,6 9.20 28.20

1836.81 1.45 19.71 215.18 119.83 0 34 53 838.8 13.48 358.81

1470.37 4.71 354.65 216.98 117,92 2 22 25 470.4 15.76 332.97

1316.28 1.45 341.07 215.18 119.83 3 9 0 311.3 IS.48 320.18

1264,40 -4.78 333.88 211.34 123,86 3 23 9 264.a 8.20 314.12

O|FFERENTIAL ECRRECTION6

TOE -.8778 TRA'1.7312 TC3 -.0465BAU .0812

ROE -,4884 RRA -.0667 RC3 .1775 FAU .04828

FOE .821? FRA 2,5877 FCS-1.2619 BSP 3564

BDE ,9900 ERA 1.7328 8C3 .1833 FSP 422

LAUNCH DATE MAR 30 1971

HELIOCENTRIC C_NIC

RL 149.39 LAL -.00

RP 206,90 LAP -1.84

RE 57.R30 GL -16.31

PLANETOCENTRiC CONIC

C3 31.890 VHL 5.847

LNCH AZMTH LNCH TIME

50.00 19 9 12

60.00 20 26 0

70.00 22 8 11

60.00 0 16 4

90.00 2 IS 20

IDO.O0 2 58 55

110.00 3 9 33

M|O-COURS[ EXECUTION ACCURACY ORBIT OET£RHINATION ACCURACY

SGT 2118.8 8GR S03.S 8G3 283.3 8T 52,4 8R 22.8 SS 42.1

RRT .4939 RRF -.5283 RTF -.8772 CRT .8595 CRS ,7236 CST .RT4T

8GB 2178.3 R23 -.D833 R13 -,8796 LSA 69.4 HSA 148 88A l.l

$81 2134.3 SG2 435.8 THA 7.04 ELI 56.1 EL2 10.9 ALF 21,39

FLIGHT TIME 148.00 ARRIVAL OATE AUG 28 1971

DISTANCE 398.721

LOL 188.65 VL 33.S85 GAL -6.22 AZL 92.72 HCA 137.61 8HA

LOP 328.29 VP 25.IS4 GAP 16.71AZP 87.99 TA(. 33t.68 TAP

GP 5.40 ZAL 137,02 ZAP 161.?T ET3 182.99 ZAE 168.87 ETE

EARTH TO HAR8

204.14 ECC .28774 INC 2,7246 V! 29,026

109.29 RCA 145.40 APO 262.87 V2 26.469

114.18 2AC 106.51ETC 278.90 LVI -20.39

DLA -27.27 RAL 336,76 RAO 864?.? VEL 12,32t PTH T,2S VHP ?.998 DPA -14.59 RAP 310.33 ECC 1,5246

L-I TIME INJ LAT ZNJ LONG INJ RT A3C INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2685.07 -18.31 74.55 200,38 135,28 19 53 37 1685.1 1.74 $8,50

2480.81 -10.21 82.02 206,46 129.20 21 ? 20 1d80.8 S,8T 44.06

2186.20 -3.54 43.13 211,44 123,99 22 42 3? 1186.2 10.36 23.51

1791.97 2.9T 1?.24 215.48 119,72 0 45 86 792,0 14,85 356.18

1407.32 8.?1 880,99 217.53 117.54 2 38 4? 407.3 17.45 329.12

• 1266,41 2.97 538.61 215.48 119.72 3 20 2 288,4 14.85 317.55

/233.02 03.54 332.04 211,44 123.99 3 30 6 233.0 10,36 312.45

DIFFEREHTIAL CORRECTIONS

70£ -.R837 TRA-I,?IT9 TC3 -.0467 BAU .0834

ROE *.4467 RRA -.0858 RC3 .I900 FAU .04998

FD¢ .8669 FRA 2.6838 F¢3-1.3568 B8P 5714

BOG .RR02 8RA 1.7201BC3 .1958 FSP 452

LAUNCH DATE NAR 30 1971

HELIOCENTRIC CONIC

RL 14R.39 LAL -.DO

RP 206,85 LAP -1.83

RC 58.498 GL "18.96

PLANETOC[NTRIC CONIC

C3 30.753 VHL S,548

N|D-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2188.9 8GR $10.9 8G3 303.6 IT 53.8 8R 22.? 88 43.6

RRT ,$328 RRF -.5688 RTF -.8?48 CRT .888T CR8 .7333 CST .9732

8GB 2218.6 R23 -,ogs6 R13 -.8818 LSA 71.2 HSA 14.T 88A 1,1

881 21T4.? 382 428.8 THA 7,48 EL1 5?.3 EL2 IO.S ALV 20.96

FLIGHT TIME 130.00 ARRIVAL DATE AUG 2? 1871

DISTANCE 402.146

LOL 188.6S VL 33,479 GAL -6.09 AZL 82.78 HCA 138,88 8MA

L04 e 327.58 VP 25.047 GAP 16.27 AZP 8?.go TAL 331.74 TAP

GP 5.69 ZAL 138.88 ZAP 160.74 ETS 183.11 ZAE 168.93 ETE

EARTH TO MARS

202.53 ECC .28100 INC 2.7848 VI 26.626

110,62 RCA 148.49 APO 259.21 V2 28.476

110.71 ZAC 106.77 ETC 2?5.9? LVi -20.76

LNCH AZMTH LNCN TIME

50.00 II 13 34

60.00 20 31 42

70.OD 22 t4 15

8O.OD 0 29 38

90.00 Z 39 32

tOO.DO 5 12 30

llO,O0 3 17 37

DLA -27.88 RAL 33?,09 RAD 8647.) VEL 12.275 PTH 7.22 VHP 7.78? DPA -14.24

L-[ TIME [NJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CAT TIN

2662,92 "1S.44 73.54 200.58 135,58 18 57 57 1882.9

2455.11 -9.10 80.78 206.S1 129,43 2t 12 37 14IS.1

2153.51 -2.28 41.42 211,82 124.09 22 50 g 1153.5

1741.97 4.65 14.48 215.92 119.53 O 58 40 742,0

1323.07 9.33 ]48,|8 218.44 118.82 3 I 35 323.1

1218.44 4.85 335.85 215.92 119.53 3 32 48 216,4

1200.32 -2,29 330.33 211.62 124.08 3 37 38 2OO.S

RAP 310,54 ECC 1.9081

[MJ 2 LAT INJ _ LONG

2.85 S?.S7

6.gg 42.81

11.56 21,74

16.33 353.21

19.58 32S.85

I6.33 31A.50

11,56 310,65

DIFFERENT IAL CORRECTIONS

TOE -.6867 TRA-I.700S TC3 -.0433 8AU ,OlSS

ROE -.4358 RRA ".1058 tiCS .2034 FAU .05l?S

FOE .8948 VRA 2.77S5 F¢3-1.4889 88P 3821

8DE .9880 BRA 1.7038 DC3 .2078 FDP 484

MID-COURSE EXECUTION AccuRACY

SGT _108.6 SGR 518.6 883 $23.1

RRT .5705 RRF -,6ORS RTF *._14

SGB 2249.2 R23 -.1081R13 -,8848

SGI 2209,3 SO2 422.0 TflA 7.99

LAUNCH OAT[ MAR 30 19?t PLIGHT TIM( t$2.0O

HELIOCENTRIC CONIC

RL 149,$9 LAL ",00

RP 208.80 LAP "1.82

RC S8.137 GL "!T.83

PLANETOCENTRIC CONIC

C3 29,T06 VHL 5,450

LNCM AZMTH LNCH TIME

50.00 19 18 10

80.00 20 3? 45

?0.00 22 23 0

60.00 O 45 $2

86,76 2 56 59

SOD.DO 3 26 44

110.00 3 26 23

DIFFERENTIAL CORRECTIONS

TOE -.8675 TRA-_,6794 TC3 -.0375 BAU .0878

ROE -.4259 RRA -.1269 RC3 .2178 FAU .05362

FOE .9344 FRA 2.8919 FC3-1.5625 BSP 3897

BOG .9844 BRA 1,6842 8C3 .2210 FSP 518

DIITANC[ 406.638

LOt. 188,86 VL 33.308 IAL -S,Sl AZL 98,81HCA 140.'16 SMA

LOP 328.83 VP 24.243 GAP 1S.8| kip 87.81 TAL 331.8_ TAP

GP 6.00 Z_L 131.88 ZAP t59.69 [T$ 183.11 ZAE 188.92 [TE

ORBIT DETERMINATION ACCURACY

8T 54,7 8R 22.8 SS 45,1

CflT ,8500 CRI .745R CST *g?2O

LSA 72.9 N|A 14.6 SS4 1.1

ELl 58.3 EL2 Io.I ALF 20,R4

ARRIVAL DATE AUG 28 1671

EARTH TO MAR8

20D,89 ECC ,27482 IN¢ 2.8480 Vt 28,828

1t1,98 RCA 146,58 ARO 298.8| V2 26,482

107,52 ZAC 10T.05 ETC 2T6,D4 LVI -21.1)

OLA -28,45 RAL 33T.43 RAD 8848.9 VEL 12,233 PTH 7,18 YHP

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2840,$4 "14.35 ?2.53 Z00.63 138.8? 20 2 10

2428.84 -7,86 sg,47 208,83 12g.64 21 18 13

211g,26 -.g8 3g,63 211.88 124,14 22 $8 20

1684,19 6,38 11,28 216,55 llg.19 ] 13 $7

1261,80 13,88 343.97 220,33 115.10 3 18 1

1188,66 6.58 332.68 216.$5 119.19 3 48 3

1186,08 ".g8 328,35 211.88 124,14 3 45 49

MID-COURSE EXECUTION ACCURACY

8GT 2214,5 SGR 529.D SO3 343.7

RRT ,6085 RRF -._SOS RTF -,8845

SGB 2276,8 R23 -.117D R13 -,8880

6G1 2258.8 SG2 415,3 THA 8,56

?.545 OPA -13.87 RAP 310.72 FCC 1.4889

PO CST TIH INJ 2 L4T INJ 2 LONG

|640,5 3.97 56.63

1428,8 8.13 41,$3

1119.3 12.80 19.86

6B4.2 l?.g8 349.71

261.8 23.02 320,65

158.7 17.98 311.08

166.1 12.80 308.?8

ORBIT OETERNINATION ACCURACY

6T 55,5 SR 2_.5 $S 46,6

CRT .8905 CR$ .T575 C$T -g706

L$A 74,5 H$A 14.5 SSA 1,1

EL1 59.1 EL2 g.6 ALF 20.41
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR 30 1971

HELIOCENTRIC CONIC

RL 149.39 LAL ".0D

RP 206.?5 LAP -1,82

RC 39.850 GL -18.32

PLANtTOCENTRIC CONIC

C3 28.?44 VHL 5.361

LNCH AZNTH LNCM TIME

50.00 19 23 !

60.00 20 44 11

?0.00 22 32 35

60.00 1 6 51

82.g4 2 27 10

IDO.O0 3 49 43

110.00 3 35 57

FLIGHT TIME 154.00 kRRIYAL DATE AUk 31 1911

DISTANCE 409,172 EARTH TO MARS

LOt. I88.65 VL 33,321 GAL -5,84 AZL 92.91 HCA 141.4_ SMA |99.IS ECC .26058 INC 2.9149 Vl 29.529

LOP 330.10 VP 24.847 GAP 15o43 AZP 87.72 TAL 331°89 TAP 113,30 RCA 145.66 kPO 252.84 V2 26.487

GP 6.33 ZAL 136.49 ZAP 158,6t ET$ 163°23 ZA[ 168.84 ET£ 104,69 ZAC IOT, 35 ETC 276.11 LVI -21,53

OLA "29.08 RAL 337,79 RAO 6645.5 VEL 12.194 PTH 7.13 VHP 7.330 DPA -13.49 RAP 310.86 ECC 1,4731

L-I TIME INJ LAT INJ LONG IN3 RT A6C INJ AZMTH INJ T;ME PO C6T TIM INJ 2 LAT INJ = LONG

2617°g0 -13.24 71,53 200,74 136,13 20 6 36 1617.9 5.11 55.68

2401.95 -6.79 38,17 206,83 126.82 21 24 13 1401.9 9.30 40.22

2083o13 ,40 37.74 212°25 124.15 23 7 18 1063.1 14.10 17.86

1612.15 8.95 7.23 217,47 118,60 1 33 43 612.2 19.93 345.26

1354.39 14.38 351,02 220.30 115,55 2 49 44 354.4 23.68 327.67

1086.63 8.95 328.62 2_7.47 118.60 4 7 49 86.6 19.93 306.65

1129.95 .40 326,66 212.25 124,15 3 54 47 130.0 14.10 306.78

DIFFERENTIAL CCRRECTION$

TOE -.8872 TRA-1.6560 TC3 -.0304 BAU .0904

ROE -.4169 RRA -.1490 RC3 .2333 FAU .05559

FOE .9766 FRA 3.0137 FC3-1.6744 BSP 3957

BDE .9803 ERA 1.6627 BE3 .2353 rIP 565

LAUNCH DATE MAR 30 1971

hELIOCENTRIC CONIC

HID-COUR3E EXECUTI_J ACCURACY

6ST 2236.1 8CR 542.4 SO3 363.5

RRT .6456 RRF -.8909 R IF -.8873

$GB 2301.0 R23 -.128¢ RI_ ".8915

$61 2264.3 862 409.1 THA 9.20

FLIGHT TIME 1S6.00

DISTANCE 412.764

ORBIT DETERMINATION ACCURACY

IT 56.3 SR 22.4 IS 45.2

CRI' .9013 CRS .7699 CST .9697

LIA 76.1 MSA 14.5 SIA 1.1

ELI 59.9 EL2 9.1 ALF 20.25

ARRIVAL DATE SEP 2 1971

EARTH TO MARS

RL 149.39 LAL -.DO

RP 206.72 LAP -1.8l

RC 60.633 GL -19.05

PLANETO¢ENTRIC ECHOIC

C3 27.864 VHL 5.279

LNCH AZNTH LNCH ?INE

50.00 19 28 8

60.00 20 51 4

70.00 22 43 B

80.00 1 42 25

80.43 2 8 53

100.00 4 25 17

110.00 3 46 31

LOL 188.65 VL 33,249 GAL -5.73 AZL 92.99 HCA 142.68 5HA 197.72 ECC .26287 INC 2.9655 Vl 29.826

LOP 331.37 VP 24,754 GAP 15.02 AZP 87.62 TAL 331.97 TAP 114.65 RCA 145.75 APO 249.69 V2 26.491

GP 6.69 ZAL 136.27 ZAP 157.50 ETS 163,24 ZAE 168.69 ETE 102.26 ZAC 107.69 ETC 276.17 LVI -21.93

DLA -29.73 RAL 338.15 RAD 66_,6.2 VEL 12,158 PTH 7.12 VHP 7.122 DPA -_3.09 RAP 310.97 ECC 1.4586

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ "rIME POCST TIM INJ 2 LAT INJ 2 LONG

2594.97 -12.11 70.52 _00.92 136.37 20 11 23 1595.0 6.26 54.71

2374.33 -5.59 56.83 207,11 129.98 21 50 38 1574.3 10.49 35.86

2044.66 1.87 35.74 212.73 124.11 23 17 13 1044.7 15.45 t5.70

1494,58 |2.71 .54 219.19 117.25 2 ? 20 494.6 22.64 337.74

1409.98 14.92 355.40 220.33 116.02 2 32 23 410.0 24.56 532.02

6257.09 12.71 299.82 219.19 117.25 6 9 34 5257.1 22.84 277.C1

1091.47 1.87 324.65 212.73 124.11 4 4 42 91.5 15.45 304.62

DIFFERENTIAL CORRECTIONS

TOE -,8871 TRA-1.6315 TC3 -,0234 BAU .0935

ROE -.4089 RRA -.1724 RE3 .2499 FAU ,05769

FOE 1c)_16 FRA 3.1409 FC3-1.7925 SIP 4015

BDE ._768 8RA 1.6406 DE3 .2510 FSP 594

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2255.3 $GR 559.5 SG3 388.5 SY 57.0 SR 22.4 66 49.8

RRT .6817 RRF -.7302 RTF -.8901 CRT .9125 CR$ .7853 CST .9684

668 2323.6 R23 -.1413 R13 -.8948 LSA 77,6 N3A 14.4 $gA 1.1

SGI 2280.3 902 403.4 THA 9.91 EL1 60.7 Et.2 8.6 ALP 20.16

LAUNCH DATE MAR 30 1971 FLIGHT TIHE 158.00 ARRIVAL DATE $EP 4 1971

HELIOCENTRIC CONIC DI3TANEE 416.402 EARTH TO MARS

RL 149.39 LAL -.DO LOt- 188.65 VL 33.180 GAL -5.62 AZL 93.08 MCA 143.95 8HA 196.39 ECC .25747 INC 3.0603 V! 29.626

RP 206.70 LAP -1.80

RC 91.483 GL -19.81

PLANETOCENTRIC CONIC

C3 27.062 VHL 5.202

LNCH AZNTH LNCH TIME

50.00 19 35 )5

60.oo 20 58 28

70.00 22 54 57

78.32 1 54 34

78.32 | 54 34

78.32 l 54 34

110.00 3 58 19

LOP 332,64 VP 24.$65 GAP 14.62 AZP 87.52 TAL 532.05 TAP 116.00 RCA 145.83 APO 246.95 V2 26.494

GP 7.08 ZAL 135.03 ZAP 156.35 ETS 163.21ZAE 168.50 ETE 100.25 ZAC 108.06 ETC 276.23 LVI -22,36

DLA -30.41RAL 338.54 RAD 6645.8 VEL 12.125 PTH 7,10 VHP 8.922 DPA -12.66 RAP 311.04 ECC 1.4454

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME POC$T TIM INJ 2 LAT INJ 2 LONG

2571.72 -10.96 69,50 201.17 136.80 20 16 26 1571.7 7.42 53.73

2345.88 -4.34 55.46 207.47 130.11 21 37 33 I345.9 11.70 37.44

2003,14 3.45 33.57 213,34 124.00 23 28 20 1003.1 13.88 13.34

1453.25 15.45 358.90 220.42 116.52 2 18 47 453.3 25.05 335.48

1453.25 15.45 338.90 220,42 116,52 2 18 47 453.3 25.05 335,48

1453.25 15,45 358.¢0 220.42 116.52 2 18 47 433.3 25.05 335.48

1049.96 3.45 322.49 213.34 124.00 4 15 49 50.0 19.88 302.26

DIFFERENT |AL CORRECTION6

TOE -.8863 TRA-1.$042 TC3 -.0159 8AU .0971

RDE -.4020 RRA -.1971 RE3 .2679 FAg °0599t

WOE 1.0690 FRA 3.2727 FC3-1,9|65 66_ 4052

60[ .9732 ERA 1.6183 6¢3 .2683 FSP 634

LAUNCH DATE MAR 30 19?1

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2269.4 SGR 580.6 $G3 412.6 6T ST.? 3E 22.5 |$ $1,5

RRT ,TlSO RflF -.767_ flTF -._26 CflT .9236 Cki .7974 CnT .IlTl

3GU 2342.5 R23 ".1547 R13 -.8981 LSA 79.2 HIA 14.4 SSA 1.1

SG1 2308,4 _02 398.5 THA 10.70 ELI 61.4 ELI 9.1 ALF 20.15

FL1Gflr TIME I60._g ARRIVAL _ATE SEP 6 lS?1

HELIOCENTRIC COM1C

RL 149.39 LAL -.00

RP 206.68 LAP -I.79

RC 62.396 6L -20.60

PLANETOCENTRIC CONIC

¢3 26.336 VML 5.132

LNCM AZHTH LNCH TIME

50.00 19 39 2_

60.00 21 6 28

70.00 23 8 23

76.43 1 42 30

76.43 1 42 30

76.43 1 42 30

110.00 4 11 45

DIFFERENTIAL CORRECTIONS

TDE -.8856 TRA-I.5750 TC3 -.0090 8AU .1011

ROE -.3963 RRA -.2236 RE3 .2871FAU .06225

FDE 1.t192 FRA 3.4100 FC3-2.0464 SIP 4094

ODE .9702 6RA 1.5915 BE3 .2873 FSP 676

DISTANCE 420.093 EARTH TO MARS

LOt. 108.65 VL 33.1t6 GAL -5.51 AZL 93.14 HCA 145.22 SMA 195.15 ECC .25236 INC 3.1399 V! 29.626

LOP 333.91 VP 24.560 GAP 14.23 AZP 87.42 TAL 332.13 TAP 117.35 R_A 145.90 APO 244.40 V2 2_.496

GP 7.51 ZAL 135.76 ZAP 155.17 ET$ 163.16 zaE 168.24 ETE 98.69 ZAC 108.46 ETC 278.28 LVI -22.81

DLA -31.12 RAL 338.94 RAO 6645.5 VEL 12._95 PTH 7,07 VHP 6.728 DPA -12.21 RAP 311.08 ECC 1.4334

L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIME POC$T TIN INJ 2 LAT INJ 2 LONG

2548.09 -9.79 88.40 201.50 136.80 20 21 50 :545.1 8.59 52.72

_316.44 -3.05 54.05 _07.93 130.20 21 45 2 1316.4 12.96 35.06

1957.52 5.18 31.17 214.13 123.81 23 41 1 957.5 18.42 10.70

1489.73 16,00 1.92 220.57 117.06 2 7 20 489.7 25.76 338.47

1499.T3 18,00 1.g2 220.5? lIT,D6 2 7 20 489,7 25.78 338,47

1489.73 |6.00 1.92 220,3? 117.08 2 ? 20 489.7 25.76 339.4_'

1004.34 5.18 320,09 214.13 123.81 4 28 30 4.3 18.42 299.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6ST 2280,6 6GR 606.3 $63 438.4 ST 58,3 IR 22.6 $$ 53.2

RRT .74?7 RRF -.8023 RTF -.8948 CRT .9349 CR3 .9122 CST .9657

SOB 2359.8 R23 -.1695 R13 -.9012 LSA 80.8 MSA 14.4 $$A 1.0

$61 2326.6 6G2 394.6 ?HA 11.58 ELI 62.0 EL2 7.5 ALF 20.21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNEM OATE MkR 30 1871

HELIOCENTRIC CCNIC

RL 148.39 LAL ".DO

RP 206.8? LAP *$.76

RC 13.376 9L -21,42

PLANETOCENTRZE CONIC

C3 25.882 VHL 8.066

LNCM AZMTM LNCH TIME

50.00 19 45 34

60.00 21 tS 5

TO.DO 2) 24 6

?4.6? I 31 87

?4.6? 1 31 97

?4.6? I 31 S?

110.00 4 2? 29

FLIGHT TIME 182.00 ARRIVAL OATE 8EP

OIITANCE 423,805 EARTH TO NAN|

53,0|4 6AL -5.4_ AZL 53.22 HCA |46,46 SNA 194.00 ECC ,24754 INC 3,224T V!

8 1871

LOL 168.63 VL 29.826

LO_ 336.18 VP 24.486 GAP 13.04 AZP 87,3| TAL 332.21 TAP 118.70 RCA 145.88 APO 242.02 V2 26.496

6P 7.67 ZAL 138,47 ZAP 153.94 ET$ 163.07 ZAE 167.94 ETE 97,56 ZAC 106.91ETC 276,32 LVl -23.29

OLA -51.67 flAL 339.36 hAO 6645.3 V[L 12,068 FTM 7,05 VHP 6.541 OPA -11,?4 NAP 311.07 ECC 1,4227

L-I TIME INJ LAY ZNJ LONG INJ hT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

2524.02 -6.60 8T,44 201.92 136.98 20 27 38 1524.0 9.79 51.68

2265,60 -1.70 52.58 208.51 130,27 21 53 10 1205.8 14.25 34.41

1905.92 7.13 28.45 215.13 123.49 23 55 52 905.9 29.11 7.65

1521.97 16.54 4.69 220.79 117.63 I 5T 19 522.0 26.49 341.18

1521.9? 16.54 4.66 220.79 117,65 I 5T 19 522.0 25.48 341.18

1521.97 16,54 4.66 220.79 117.63 I 57 19 522.0 26.48 341.16

6240.?8 T.13 293,27 215.13 123,49 6 11 29 5240.8 2O.ll 2?4.48

DIFFERENT IAL CORRECTION8

TOE -.8821 TRA'1.5428 TC3 .0020 BAU .1096

RDE -.391? RRA -.251? RC3 .3061 FAU .09475

FOE 1.1722 FRA 3.9529 FC3"2.1828 96P 4089

8DE .9651 BRA 1.5629 BC3 .3082 FSP T22

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2282.8 6GR 637.1SG3 465.4 ST 58.6 6R 22.7 38 _4.9

RRT .?772 RRF -.634| RTF -.6976 CRT .9458 CR8 .8276 CST .9643

$GB 23T0.1 R23 -.1833 R13 -.905! LSA 82.2 NSA 14.4 68A 1.0

661 2337.5 SO2 391.5 THA 12.60 ELI 62.5 EL2 6.9 ALF 20_9

LAUNCH DATE MAR 30 1971 FL!GHT TII4[ 164.00 ARRIVAL DATE 8[P 10 1971

HELIOCENTR|C CONIC

RL 149.39 LAL -.OO

RP 206.68 LAP -1.??

RE 64.414 GL -22.29

PLANETOCENTRIC CONXC

C3 25.100 VML 5.010

LNCH AZNTH LNCH TIME

50.00 19 52 12

6O.OO 21 24 31

TO.DO 23 43 22

72.96 | 22 34

?2.90 I 22 34

72.98 ! 22 34

110.00 4 46 44

DISTANCE 427.363 EARTH TO MARS

INC 3.3153 Vl 29.826

A_ 239.80 V2 29.496

ETE 276.36 LVI -23.79

LOL 188.65 VL 32.997 GAL -5,3! AZL 93.32 HCA 147.?6 SNA 192.92 ECC .24299

LOP 336.49 UP 24.421 GAP 13,47 AZP 87.19 TAL 332.29 TAP 120.04 RCA 146.05

G.P 8.4T 2AL 135.15 ZAP 152.68 ST6 162.96 ZAE 167.59 ETE 96.87 ZAC 109.39

DLA -32.64 RAL 339.81 RAO 6643.0 VEL 12.044 PTH ?.03 VHP 9.361 DPA -11.23 RAP 311.02 ECC 1.4131

L-| TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2499.46 -?.3? 69.40 202.43 137.14 20 33 51 1499.5 11.01 80.92

2253.?9 -.29 31.05 209o21 130.30 22 2 4 1253.8 19.59 32.79

1844,69 9.41 25.18 216,43 122,98 24 14 ? 844.7 22.04 3.99

1551.13 17.10 7.19 221.10 118.24 I 48 25 551.1 27.23 343.69

1551.83 1?.I0 7.19 221.10 118,24 I 48 23 551.1 27.23 343.99

1551,13 17,10 7,19 221o10 118,24 l 46 23 551.1 2?.23 343.99

9|79.58 9.41 862,00 216,43 122,96 6 29 44 5176.9 22.04 270.?7

DIFFERENT lkt, CCRRECTZONI

TD( -.8483 TRA-1.3141TC3 .0017 BAU .1109

ROE -.3099 hflA -.8913 hC3 .330m FAU .09?30

FDE 1.2303 IrRA 3.?009 FC3-t.3214 BSP 4192

80£ .96?0 liRA 1.34010C3 .330_ FSP ?71

LAUNCH OAT[ MAR 30 1971

HELIOCENTRIC CONIC

NIO*COURSE EXECUTZON ACCUhACY ORBIT DETERMINATION ACCURACY

5GT 2_92.1 86R 6?3°9 863 493.7 6T 59,3 6R 23.0 86 89.?

hRT ,8022 hRF -,6627 RTF -,8962 ChT ,9569 CR8 .6437 CIT ,6929

8GB 2389.1 R23 -.2018 R13 -.9071 LSA 84.0 MSA 14.4 664 1.0

$91 2396,8 392 391.3 THA |3.66 ELI 63.3 EL2 6.3 ALF 20.55

FLIGHT TIME 169.00 ARRIVAL DATE 8EP 12 1971

DISTANCE 431.359 [kRTq TO MARS

RL 149.39 LAb -.00

RP 209.!9 LAP -1.76

RC 65.512 GL "23.19

PLANET_ENTRIC CONIC

C3 24.58? VHL 4.959

LNCH AZNTH LNCN TIME

50.00 |9 S9 21

60.00 21 34 54

70.00 O 13 37

71.34 1 14 2

71.34 I 14 2

71.34 I 14 2

110.00 5 13 3

LOL 188.63 YL 3_.94_ GAL -5.22 AZL 93.41 HCA 149.02 3HA 191.92 ECC .23869 Ik: 3.4126 Vt 29.829

LOP 33?.72 VP 24.346 GAP 13.1O AZP 6?.OT TAL 332.37 TAP 121.39 RC4 146.11 APO 237.73 V2 29.495

GP 9.02 ZAL 134,81 ZAP 151.37 ET3 162.82 ZAE 167.18 [T[ 96.86 ZAC 109.95 ETC 276.39 LV! -24.32

DLA -33,48 RAL 340.29 hAD 9644,8 VEL 12.025 PTH ?.01 VHP 6.189 DPA -10.69 NAP 310.93 ECC 1.4046

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

2474.29 -6.11 95.33 ' 203.05 137.28 20 40 35 1474.3 12.25 49.52

2219.95 1.20 46,44 210.05 130,29 22 11 54 1219,g 16.99 30.99

1763.37 12.39 20.78 218.27 122.06 O 43 0 763.4 24.44 558.86

1578.29 I?.85 9.60 221.48 118.89 I 40 20 578.3 28,00 346.97

1578.29 17.65 9.60 221.48 118.89 I 40 20 578.3 28.00 349.0?

1578.29 17.65 9.60 221.40 118.89 1 40 20 578.3 28.00 349.97

9090.23 12.39 287.59 2t6.27 122.08 6 54 41 5098.2 24.44 285.89

DIFFERENTIAL COqRECTI ON$

TOE -.8657 TRA'I.4800 YC3 .0054 8AU .1154

ROE -.3874 RRA -.3151 RC3 .3542 F4U .06996

FOE 1.2923 FRA 3.8552 FC3-|.4643 88P 4188

aBE .989? 9RA 1.5132 5C3 .5S42 FSP 022

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2291.0 SGR ?l?.I 303 523.3 5T 59.7 3R 23.3 33 58.9

RRT *$245 RRF ".8978 RTF "._,84 CRT .98TO CR| .8900 C|T .8809

868 |400,8 R23 0.218T RI3 -.8098 LIA 85.6 HSA 14.5 884 1.0

861 2388.3 562 392,6 THA 14,88 ELI 63.9 ELI l.I ALF 20,81

LAUNCH DATE MAR 30 1671 FLIGHT TIME 168,00 kRR|VAL OATS 8EP 14 1871

MELIOCEMTRIC CONIC OIITANCE 435.180 EARTH TO MARl

RL 149.36 LAL -.DO LOL 188.6S VL 32.891 GAL "5.13 AZL 93.52 MCA 110.25 8NA 190.68 ECC .23464 INC 5.5173 Vl 29.926

RP 206.71 LAP -I.74 LOP 338.99 VP 24.274 GAP 1E.74 AZP 65.94 TAL 332.45 TAP 122.74 RCA 146.

RC 99.69? GL -24,14 GP 9.61ZAL 154.43 ZAP 150.01 [T8 162.55 ZAE 166.72 ETE 96.66 ZAC 110.

PLANETOCENTRIC CONIC

C3 24.145 VHL 4.914 DLA -34.50 RAL 340.81 hAO 6644.5 VEL 12.005 PTM ?.00 VHP 6.023 DPA -IO.

LNCH AZNTH LNCH TIME L-I TINS INJ LAT

5O.0O 20 ? 9 2448.40 -4.82

90.09 21 46 27 2183.84 2.79

69.72 1 6 15 1603.67 18.21

69.72 1 9 15 1603.87 18.2t

69.?2 1 9 15 1605.67 18.21

99.72 1 6 15 1603.87 18.21

99.72 1 6 15 1603,87 18.21

DIFFERENTIAL EORREETION3

TOE -.8851 TRA-1.4424 TC3 .0104 BAU .1228

ROE -.3877 RRA -.3505 RC3 .3804 FAU .07286

FOE 1.3587 FRA 4.0092 FC3-2.9125 BSP 41g2

902 .g693 6RA 1.4843 6C3 .3809 FSP 874

18 4PO 235.80 V2 28.493

52 ETC 2?6.42 LVI -24.89

11 RAP 51D.?g ECC 1.3974

INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

64,24 203.80 137.39 20 47 54 1448,4 13.52 48.38

47,71 211.07 130.22 22 22 31 1185.8 18.46 29.D8

11,92 221.g5 |19,5g I 32 5g 8D3,g 28,?8 348.38

11.92 221.95 119,59 I 32 59 603.9 28.78 349.38

11.92 221.95 I19.5g I 32 59 603.g 29.78 348.38

11.g2 221.95 119,59 ! 32 sg 603,g 28.78 348.38

11.g2 221.95 11g.59 1 32 5g 603.9 28.?8 348.38

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2282.6 SGR ?6?.3 363 554.1 8T 60.0 SR _3.8 SS 6D.S

RRT .8436 RRF -.9095 RTF -.9DD6 CRT .9762 CRS .8763 CST .9590

$GB 2408.2 R23 -.2347 R13 -.9131 LSA 87.2 M_A 14.6 38. .g

3GI 2375.4 SG2 396.0 THA 16.30 EL1 64.5 EL2 4.8 ALF 21.30
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAR SO 1971

MELIOCENTRI¢ CONIC

RL 14g,39 LAL -.DO

RP 208,73 LAP °1,73

RC 67.877 GL -23.14

PLANETOCENTRIC CONIC

E3 23.7?3 VHL 4.876

LNCH AZNTH LNEH TIME

SO.OD 20 16 32

60.00 21 $9 25

66.12 0 59 8

68o!2 D 5g 8

68.12 O 5g 8

66.12 O 5g 8

68.12 0 59 8

FLIGHT TIME tTO,OO ARRIVAL DATE 6[P IG 1671

DISTANCE 439,034 EARTH TO MARS

LOt. 186.83 VL 32,943 GAL -§,05 AZL 93,63 HCA ISI,S6 8MA |90,12 ECC .23083 |NC 3.6305 V1 29,628

LOP 340.25 VP 24,205 GAP |2.3R AZP 86,9t TAL 332°53 TAP 124,09 RCA 146,23 APO 234.01VZ 26,459

GP 10.26 ZAL 134.03 ZAP 148,61ET$ 162.45 2AE 166,19 [T[ 9?,D9 ZAC 111.1? ETC 2?6.45 LVI -2S,SD

DLA -39.20 RAL 341.36 RAO 6644.5 VEL 11,9gO PTH 6.99 VHP 5.864 gPk -9,49 RAP 310.80 ECC 1,3912

L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C87 TIM INJ 2 LAT INJ 2 LONG

2421,66 -3,48 63.11 204.68 |3To48 20 55 53 1421,7 14.83 47,18

2144,82 4,5D 45.64 212,3D 130.09 22 35 13 1144.8 20.D2 26,97

1628.26 18.77 14,18 222.53 120,33 1 26 1? 628.3 29,59 350,63

1626.26 18,77 14.18 222,53 120.33 I 26 17 628.3 29.59 350,83

1626.26 16,77 24,!8 222,53 120,33 1 26 17 628.3 29.59 350.63

1626.26 18.77 14,18 222.55 120.33 1 26 17 628.3 29,59 350.63

1628.28 18.?? 14,18 222.53 120.33 1 26 17 626.3 29,59 35D.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2275.4 SGR 826.7 383 586,2 8T 50.4 8R 24.4 9S 62.4

RRT ,8586 RRF ".9279 RTF -,goD4 CRT .9844 CR$ ,8925 CST .9569

SGB 2420,6 R23 -.2525 R13 *,9155 LSA 89,G N$A 14.8 SSA ,9

881 2366.7 SG2 405.5 THA 17.83 EL1 65.0 EL2 4.0 ALF 21.80

OIFFERENTIAL CORRECTIONS

TDE -.6886 TRA*I.4059 TC3 .0078 BAU .1297

ROE -.3902 RRA -,3891 RE3 .4081FAU ,07577

FOE 1.4314 FRA 4.1700 FC3-2.7595 BSP 4232

BDE .g705 8RA 1.4587 8C3 .4082 FSP 929

LAUNCH DATE NAR 30 1971 FLIGHT TIE IT2,DO ARRIVAL DATE $EP 18 lg71

HELIOCENTRIC CONIC

RL 149.39 LAL -.DO

RP 206.77 LAP -1.71

RC 89.140 GL -26,20

PLANETOCENTR]C CONIC

C3 23.472 VHL 4.845

LNCH AZMTH LNCH TIME

50.00 20 24 46

60.00 22 14 24

68.51 0 52 35

66.51 O 52 35

66.51 O 52 35

66.51 0 52 35

66.5t 0 52 35

DISTANCE 442.915 EARTH

LOL 186.65 VL 32.797 GAL -4.97 AZL 93.75 HCA 152,65 SMA 189,31ECC .22724 INC

LOP 341,52 VP 24.138 GAP 12.04 AZP 86,66 TAL 332.60 TAP 125.45 RCA 146.29 APO

GP 1D,98 ZAL 133.59 ZAP 147.15 ET8 162.22 ZAE 165.59 ETE 97,82 ZAC 111.89 ETC

TO MARS

3,?532 Vt 29.626

232.33 V2 26.485

276.4T LV! -26,19

DLA -36.13 RAL 341.96 RAD 6644,3 VEL 1|.977 PTH 6.97 VHP 5,713 DPA -8,81 RAP 310.36 ECC 1.366_

b-I TIME INJ LAT IN,_ LONG INJ RT A$C INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2393.86 -2,08 61.95 205.71 137.54 21 4 40 1393.9 16.18 45.92

2101.76 6.38 43.77 213.79 129.88 22 49 25 1101.8 21.72 24.59

1651.94 19,33 16.41 223.22 121.14 1 20 6 651.9 30.41 352.87

1651.94 19.33 16.41 223.22 121.14 1 20 6 651.9 30.41 $52.87

1651.94 19,33 16.41 223,22 121.14 1 20 6 651.9 30.41 352.8?

165[,94 19.33 16.41 223.22 121,14 1 20 6 651.9 30,41 352,8?

1651.94 19.33 18.41 223.22 121.14 1 20 6 651.9 30.41 352.67

DIFFERENTIAL CCRRECTION8

TOE -.5906 TRA-I,3649 TCS .0070 BAU .1376

RDE -._949 RRA -.431ORE3 .4383 FAU ,07894

FDE 1.5038 FRA 4.3324 FC3-2.9076 DSP 4250

BDE .9742 ERA 1,4314 BE3 .4385 FSP 986

LAUNCH DATE MAR 3D 1971

HELIOCENTRIC CONIC

RL 149.39 LAL -.DO

RP 206.81 LAP -1.70

RC 70.455 GL -27.31

PLANETOCENTRIC CON]C

C3 23,246 VHL 4,62|

LNCH AZNTH LNCH TIME

50.00 20 34 59

60.00 22 31 59

64,89 O 46 34

64.89 0 46 34

64.89 O 46 54

E4.89 O 46 34

64,89 O 46 34

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2259.1 8GR 892.6 $G5 619.2 ST 60.6 SR 25.2 $S 64.4

RRT ,8708 RRF -,9431RTF -,9003 CRT .99D9 CR$ .9080 CST .9548

6GB 2429.1 R23 -.2676 R13 -.9185 LSA 90,7 MSA 15.0 $SA .8

SGI 2393.5 $82 414.1THA 19.60 ELl 65.6 EL2 3.1ALF 22.46

FLIGHT TII_ 174.00 ARRIVAL DATE SEP 20 1971

LOt. 188.65 VL 32,734 GAL -4.90

LOP 342.79 VP 24.074 GAP lI*?O

GP 11.77 ZAL 133.10 ZAP 145.65

DISTANCE 446,622 EARTH

AZL 93.89 HCA 154.09 SHA 188.55 ECC .22586 INC

AZP 86.50 TAL 332,67 TAP 126,76 RCA 146.34 APO

ET$ 161.97 ZAE 164,90 ETE 98.81 ZAC 112.68 ETC

DLA -37.12 RAL 342.61 RAO 6644.3

L-| TIN[ INJ LAT |NJ LONG

2564,77 ".62 60.74

2052.82 6,51 41.59

1675.04 19.89 18.64

1675.04 19.89 16.64

1675.D4 19.89 16,64

1875.04 19.89 18,64

1675,04 |9.89 18.64

TO MARS

3.8869 Vl 29.626

250,76 V2 26.480

276.48 LVI -26,86

VEL 11.966 PTH 6.97 VHP 5,569 DPA -8.D7 RAP 310.06 CCC 1.3826

INJ RT A$C INJ AZMTH INJ TIME POCST TIN INJ 2 LAY INJ 2 LONG

206.93 137._7 21 14 23 1364,8 17,59 44,59

215.61 129.54 23 6 12 1052.6 23.59 21.81

224.04 122,01 1 14 29 675.0 51.26 355.10

224.04 122.01 1 14 29 675.0 31.26 _';.lO

224.04 122,01 I 14 29 675.0 51.26 355.10

224.04 122.01 1 14 29 675.0 51.26 _55.10

224.04 122.01 I 14 29 675.0 31.26 355.10

DIFFERENTIAL CC_RECTIONS

TOE -.8942 TRA-l.SZI6 TCS ,0053 2AU .1462

ROE -.4027 RRA -.4770 RE3 ,4705 FAU .D9192

FOE 1,5947 FRA 4,4971 FC3-5.0509 9IF 426?

ROE .9806 BRA 1,4050 9C3 ,4705 FGP 1045

LAUNCH DATE MAR 30 1971

MELIO¢ENTRIE CONIC

NID-COUR3E EXECUTION ACCURACY ORR1T DETERMINATION ACCURACY

6GT 2237,9 SGR 969,5 SG5 653,2 ST 60.8 SR 26.2 83 68.5

RRT .8802 RRF -,9556 RTF -,_97 CRT .R959 CRS ,9228 ElY .R521

386 2438.9 R23 -.2607 R13 -.9216 LSA 92.6 NSA 15.2 S8A .6

381 2400.9 S62 428.9 THA 21,60 ELI 66.2 EL2 2.Z ALF 23.26

FLIGHT TIME 176,00 ARRIVAL DATE IEP 22 1971

DISTANCE 450.752 EARTH TO MAR6

RL 149.39 LAL -.00

RF 206.87 LAP -1.68

RC 71.810 GL -28,49

PLANETOCENTRIC CONIC

C3 23.099 VNL 4,80i

LNCM AZNTH LNCN TIME L-| TIME INJ LAT

50.00 20 48 2| 2334,06 .92

9O.OO 22 53 40 1994,31 11.03

63.24 O 41 4 169?,85 _0,44

8S,24 O 41 4 1687.99 20.44

63.24 O 41 4 1697,65 20.44

63.24 O 41 4 1897,65 20.44

63.24 O 41 4 1697.65 20.44

OIFFERENTIAL CORRECTIONS

TOE -.8978 TRA-1.2741TC3 -,0009 8AU ,1561

ROE -,4196 RflA -,5271 RE3 .5054 FAU .08514

FOE 1.6876 FRA 4,8594 FCS-5.1910 DSP 4278

BOE .9885 8RA 1.3768 BC3 .5054 FSP 1104

LOL 188.65 VL 32.?|4 GAL -4.03 AZL 94.03 NCA 155,56 SMA 167.65 ECC ,22069 INC 4.0333 Vt 20,626

LOP 344.D6 VP 24,012 GAP 11.37 AZP 86,53 TAL 332.74 TAP 128.09 RCA 146,59 APO 229,51 Y2 28.474

GP 12.84 ZAL 132.58 ZAP 144.05 E79 161,69 ZA[ 164,11 ET[ tDO.OO ZAC 113.56 ETC 276,49 LV! -27.83

DLA -36,16 RAL 343,33 MAD 6644,2 VEL 11.962 PTH 6,96 VHP S,433 DPA "7,27 RAP 3U9,70 [CC 1,3902

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

59.45 208.39 137,57 21 25 15

38.50 217.92 129.01 23 26 $4

2D.86 224.99 122o95 1 9 22

20,66 224,99 122.95 1 g 28

20.88 224.99 122,g5 1 9 22

20.88 224.99 122.g5 1 g 22

20,86 224.99 122,95 I 9 22

NID-COURSE EXECUTION ACCURACY

8GT 8208,3 S_R 1057.2 $83 687,T

RRT ,88?0 RRF -,9658 RTF -,8986

SGD 2448.3 R23 -,2903 R13 -.9256

881 2407,0 $82 447,8 THA 23,89

PO CST TIN INJ 2 LAT _NJ 2 LONG

1334.1 19oD6 43.t9

994.3 25.76 18.37

69?,9 32,13 $5?.37

59?,9 32.13 35T.$7

6g7,9 52.13 357.37

697.g 32,13 357,S?

6g?,g 32.13 357.ST

ORBIT DETERNINAT]ON ACCURACY

ST 60.9 8R 27.4 88 88.8

CRT ,9g87 CR6 *9384 CST .9505

L8A 94.5 NSA 15,4 88A ,8

ELI 66,T EL2 1,3 ALF 24,24
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DAYE MAR 30 1871

HELIOCENTRIC ¢ONI¢

RL t49.38 LAL -,O0 LO_ 18|,DS VL $2.G?E GAL

RP 201,93 LAP "l,II LO_ 348,33 VP 23,9S3 GAP It,D4 AZP 86,15 TAL 33|,8D TAP |29,41 RCA 146.44 APO 227.95 V2 21,4il

RC ?3,226 GL -29,?5 GP 13,§8 ZAL 132,01 ZAP 142,40 ETE 16|,39 ZAE 163,21 ETE 101,34 ZAC 114,53 [TC 276.49 LVI -2R.46

PLANETOCENTRI¢ CONIC

C3 23.038 VNL 4.800 OLA -38o26 RAL 344,12 RAD 1644,2 VEL 11,9SE PTM 6,98 VMP S,306 OPA -6.38 RAP 308,2? 2CC 1.379|

LNCH AZNTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CET TIM INJ 2 LAT INJ 2 LONG

50,00 20 59 tO 2301.28 2,57 58.08 210,08 137.52 21 37 31 1301.3 20.$1 41.58

60.00 23 23 8 1916o30 /4.35 34,37 221.05 126,0T 23 55 5 916.3 20.49 13.58

61,56 0 36 4 1720,58 20.98 23.15 226,11 123,97 1 4 45 720,6 33.03 559.09

61.56 O 36 4 I?20.58 20.98 23,15 226,11 123.97 1 4 45 720.6 33.03 359.69

61.56 0 36 4 IT20.58 20.98 23.15 226,11 123.97 1 4 4S 720.6 33.03 _59.69

61.56 O 36 4 1720.58 20.98 23.15 226.11 123.97 1 4 45 720.6 33.03 359.69

81.56 0 36 4 1720,58 20,98 23.15 226.11 123.9? 1 4 45 720.6 33.03 359.69

FLIGHT TIME 1TO,DO ARR!VAL DATE 8[P 24 1971

DISTANCE 454,T04 EARTH TO MARl

-4,77 AZL 94,10 HCA 156,68 8NA 107.16 ECC ,81771 IMC 4,1645 VI 29,026

DIFFERENTIAL COqRECTIOM8

TOE -.8999 TRA-I.2208 TC3 -.0024 BAU .16T4

ROE -.4280 RRA -,5817 RC3 .5436 FAU ,08852

PD[ 1.7866 FRA 4.8160 FC3-3.3265 BSP 4252

BDE ,9965 ERA 1.3523 8C3 .5436 FSP 1162

LAUNCH OATE MAR 30 |971

HELIOCENTRIC CONIC

RL 149.39 LAL -.OD

RP 207.00 LAP -1.64

RC 74,683 GL -31.09

PLANETOCENTRIC CONIC

C3 23.068 VHL 4.803

LNCH AZNTH LNCH TIME

SO.DO 21 13 47

59.83 0 31 37

59.83 O 31 3?

59,83 0 31 3?

59.83 0 31 3?

59.83 0 31 3?

59.83 O 31 37

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2167.0 6GR 1156.6 SG5 722.2 8T 60.7 SR 28.9 S$ 70.7

RRT .8920 RRF -,9738 RTF -.89?5 CRT .9996 CRS ,9485 C3T .9478

8GB 2456.5 R23 -,2945 R13 -.9304 LEA 96.3 MSA 15.7 66A .7

861 2411.0 662 470.0 THA 26.54 EL1 67,2 EL2 .7 ALF _.45

FLIGHT TIM_ 180.00 ARRIVAL DATE 3[P 26 1971

DISTANCE 458.676

LOL 188.65 VL 32,641 6AL -4,71 AZL 94.37 HCA 137,69 8MA 186.58 ECC ,21492

LOP 346.59 VP 23,895 GAP 10.75 AZP 85.95 TAL 332,85 TAP 130,74 RCA 146.48

GP 14.66 ZAL 131.38 ZAP 140.68 ET8 161.06 Z/dE 162,18 ETE 102.78 ZAC 115.62

EARTH TO MARS

INC 4.3728 Vl 29.826

APO 226.69 V2 26.956

ETC 276.49 LVI -28,38

OLA -40,42 RAL 344.99 RAD 6644.2 VEL 11.960 PTH 6.96 VHP 5.188 DPA -5.4_ RAP 308.78 [CC !.3796

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

2265,82 4.35 56.60 212.11 137.42 21 51 33 1265.8 22.27 39.85

1743.42 21.51 25.47 227,41 125.08 1 0 40 743.4 33.94 2,09

1743,42 21.51 25.4? 227.41 125.06 1 0 40 ?43.4 33.94 2.09

1743,42 21,51 23,47 627,41 125.08 1 0 40 743.4 35°94 2,09

1743,42 21.51 25.47 227.41 125.08 1 0 40 743.4 35.94 2,09

1743.42 21,31 25,47 227.41 125.08 1 0 40 T43.4 33.94 2,09

1743.42 21.51 25,4T 227,41 123,08 1 0 40 745.4 33,94 2.09

DIFFERENTIAL CORRECTIONS

T0£ -.9126 TRA-I,I?I9 TC3 -,0209 BAU ,1796

ROE -,4490 RRA -,6432 RC3 .5821 FAU .09t54

FOE 1,9056 FRA 4.8732 FC5-3,4357 BEP 4340

DOE I,OITI ERA 1.3388 8C3 ,5824 FEP 1227

LAUNCH DATE NAN 30'1171

HELIOCENTRIC CONIC

RL 149.39 LAL -.DO

KW. 207,00 LAP -I.63

RC ?6,1RO GL "32.53

PLANETOCENTRI¢ CONIC

C3 23.204 VML 4,|t?

LNCH AZMTM LNCM TIME

SO,O0 21 50 48

58.04 0 27 43

58.04 O 27 43

58.04 O 27 43

58,04 0 2? 43

S8.94 0 2? 45

98.04 0 27 43

NID-COURE[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2154.9 8DR 1270.9 303 757,! 8T 61.0 8R 30.8 06 73.1

RRT ,0929 RRF -,6802 RTF -,003? CRT .9966 Cfl8 ,9595 CSY ,R453

8GB 2484.6 R23 -.290D R13 -,0344 L$A 98.8 MSA 16.1 66A .?

$61 9435.3 802 502,1 THA 29.36 ELI 66.3 EL2 1,5 AL_ 26.74

FLIGHT TIME 102.00 ARRIVAL DATE $_ 28 1971

DISTANCE 462.66? EARTH TO MARS

LOL 160.65 VL 32.607 6AL -4.85 AZL 94.57 MCA I$0.15 |MA 108.02 ECC .E1231 INC A.5715 Vl 29.026

LOP 34?.88 VP 23,859 GAP 10.4I AEP 85.73 TAL 332,E0 TAP 132.03 RCA 146.52 APO 225.51 V_ 26.44l

GP 16,84 ZAL 130.88 ZAP 138.88 [TS 160.70 ZAE 161.00 ETE 104.27 ZAC 116,83 ETC 976.49 LVI "50.39

DLA -41.65 RAL 343.08 RAD 6644,9 VEL II,686 PTH 6,D7 VHP S,OTS OPA "4.$4

L-! TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH |NJ TIN[ PO CET TIM

2224.62 6.31 54,94 214.56 137.86 92 7 55 1226.6

I?R6,S? 22.N9 97.$$ 220.92 196.30 O 57 E ?66.6

1766,57 22,02 97.66 220,92 123,30 0 5T 9 761:.6

1766.57 22.02 97.86 220.82 126.30 0 57 9 766,6

176i,57 22.09 27.86 220,92 I26.30 0 57 9 766.6

1786,57 29.09 27.86 226.92 196.50 O 57 9 766.4

1766.57 92.09 97.66 998.92 126.50 0 37 9 766.6

RAP 306,21 ECC 1,381R

INJ 2 LAT IWJ 2 LONG

94.09 37.89

34.87 4.58

34.8T 4,58

$4.87 4,58

54.87 4,50

54.$7 4.58

54.8? 4.58

DIFFERENTIAL COqRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,9219 TRA-I.II$5 TC3 -.0331BAU .1940 EGT 9085,2 EGR 1309.8 $G3 ?$O,i ST 60.9 8R 33,0 11 71.4

ROE -°4T54 RRA -.?tOO RC3 .6243 FAU .09475 RRT .19|l RflF ".6252 RTF -._,95 CRY .995T CRI .tile {IT .9427

FOE 2.0316 FRA 5.1141 FC3o3.5390 lip 43?2 860 9|11,4 R23 ",1036 R13 -,0401 LIA 101,1NIA I6.4 IIA .l

ROE 1.0371 IRA 1,$910 Be3 .R234 FIP 190l 8GI |415,5 $02 531.4 THA 59,10 EL1 69.9 ELI 2.? 4LF 20.57

LAUNCH DATE MAR 30 1671 FLIGHT TIN[ 184,00 ARRIVAL DATE lee 30 1971

HELIOCENTRIC C_IC DIITANCE 466,6?6 EARTH TO MAKE

RL 149.39 LAL ",00LQ_. 188,15 VL 3toSTI 6AL -4,$0 AZL 94.79 HCA 160.41 3MA 105.40 [CO .90987 INC 4,7944 VI 29,026

RP 207o17 LAP "1,61 LOP 349.12 VP 63.765 GAP lO.lI AZP 85,48 TAL 352.95 TAP 133.30 RCA 146.56 kPO 924.42 V2 22,439

RC 77.710 GL "34.06 GP 17.16 ZAL 129o92 ZkP 137.00 ET3 160.32 ZA[ 159.65 ETE 105.76 SAC 118.17 [TC 276.49 LVI "31.51

PLANETOCENTRIC CONIC

C3 23,A61 VHL 4.844

LNCH AZNTH LNCM TIH[

SO.DO 21 51 S

56.19 0 24 24

56.19 0 24 24

$6.19 0 24 24

56,19 0 24 24

56,19 0 24 24

5G.19 0 24 24

L-I TIME INJ LAT

2182,01 8.54

1790.35 22,50

1790.35 22.50

1790.35 22.S0

17g0.35 22.50

1790.35 22.50

1790.35 22.50

DIFFERENT IAL CORRECTIONS

TOE ".9348 TRA-I.0528 TC3 *.0490 8AU ,2104

RDE -.El03 RRA -,7843 RC3 .6689 FAU ,og???

FD[ 2.1?$9 FRA 5.2412 FC3-3,6078 BSP 4431

60[ 1.Q6510RA 1.3128 BC3 ,6?0? FSP 1343

OLA -42.g? RAL 347.09 RAO 6644,5 VEL tl,977 PTH 6.97 VHP 4.962 OPA -3.14 RAP 307,5? ECC 1.386!

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

53.05 217.56 136.99 22 27 27 1182.0 26.11 35,5?

30,34 230.66 127,63 0 54 14 ?90.3 35.62 ?,21

30,34 230.66 127.63 0 54 14 790.3 35.82 Y.21

30.34 230.66 127,63 0 54 14 790,3 35.82 ?.21

30.34 230,66 127.63 0 54 14 790.3 55.82 7.21

30.34 230.66 127.63 0 54 14 790.5 35.82 ?.21

50.34 230.66 127.63 0 54 14 790._ 35.62 7.21

NID-COUREE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2030.5 SGR 1546.6 $65 822.5 ST 60.9 SR 35,? SS ??.9

RRT ,8901RRF -.9890 RTF -.8848 CRT .9912 CR$ ,9766 CET .940!

SGB 2552.2 R23 -,2868 R13 -,9465 LEA 103.8 MSA 16.8 SEA .6

$61 2486.5 SG2 5?5,6 _A 36,40 ELI 70.5 EL2 4.1ALF 30.26
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNEM DATE MAR 80 ID71

HELIOCENTRIC CONIC

RL 149,89 LAL "*00

RP 20?°28 LAP "!.58

RC ?9.2•5 GL "SS,TS

PLANETOCENTRIC CONIC

43 23.D61VML 4.885

LNCH AZHTH LNCH TIME

SD.DD 22 16 IT

S4.25 D 21 AT

54.25 O 21 4?

54.25 O 21 4T

54.25 D 21 47

$4.25 0 21 4?

54,25 O 21 4T

PLIGHT T|Jq[ liE.DO ARRIVAL DATE OCT 2 1971

OISTANCE 470,TOO EARTH TO _ARS

LOt, IOB.S5 VL $_.547 GAL -4.55 AZL 95.05 HCA 161,Q? 8HA 185.00 DEC _20788 INC 8,0495 Vl 28.82l

LOP 350.39 VP 23,733 GAP 9.81 AZP 85,21 TAL $32,98TAP 134.$5 RCA 148.59 APO 223,A0 V2 21,421

GP 18.64 ZAL 129.0? ZAP 135,02 ETS IS9.91ZAE 158.1! [T[ 107.21ZAC 115.89 ETC 278.49 LVl -32.75

DLA -44°38 RAL 348.35 RAO 6644.3 VEL 1!.993 PTH 6.98 VHP 4.89? DPA -1,80 RAP 306,85 ECC 1,3927

L-I TIME INJ LAT INJ LONG INJ RT A3C IHJ AZNTH INJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

2125,86 11,18 30,75 221,35 136,55 22 51 45 |128.7 28,48 32,99

1814.91 22,85 32,93 232,T0 129.09 0 52 Z 814.9 36,T8 10.00

1814.91 22,95 32.93 232.70 129.09 0 52 2 814.9 38,78 lO,O0

1814.91 22,95 32.93 232,70 129,08 O 52 2 814,9 36.78 10.00

1814.91 22,95 32.93 232,T0 129,09 O 52 2 814,9 36,78 lO.OO

1814,91 22,95 32,93 232,?0 t29,09 O 52 2 814.9 36.78 lO.OO

1814.91 22.95 32.93 232.70 129.09 O 52 2 814.9 38.78 10.00

DIFFERENTIAL CCtqRECTION8

TOE -.9485 TRA -.9843 TC3 -,0643 BAU ,2283

ROE -,S554 RRA -,8656 RCS .7158 FAU .10084

FOE 2.3361 FRA 5.3410 PC3-3,6515 88P 4495

DOE 1.0992 BRA 1,3107 8C3 ,7187 FSP 1394

LAUNCH DATE MAR 30 1971

MID-COURSE EXECUTION ACCURACY

SGT t962,3 SGR 1712.1 $G3 851.2

RRT .8838 RRP -,9919 RTP -,8784

SGB 2604.2 R23 -.2712 R13 -.9541

SG1 253D.1 SG2 61G,T THA 40.5!

FLIGHT TIHE 188.00

(_BIT DETERMINATION ACCURACY

8T 60.T SR 38.9 88 80.4

CRT ,g854 CR8 ,9829 CST ,937G

LSA 106.6 MSA 17.2 SSA ,5

ELI 71.9 EL2 5.6 ALF 32.53

ARRIVAL DATE OCT 4 1971

HELIOCENTRIC CONIC

RL 149.39 LAL -.00

RP 207.37 LAP °1.56

RC 80,909 GL -37,57

PLANETOCENTRIC CONIC

C3 24.436 VHL 4.943

LNCH AZHTH LNCH TIME

SO.DO 22 50 17

52.23 O 19 58

52.23 O l• 58

52,23 O 19 58

52.23 0 1• 58

52,23 Olg 58

52.23 O 19 58

DISTANCE 474,741 EARTH TO NARD

LOL 188.65 VL 32.520 GAL -4.51 AZL 95.33 HCA 162.93 SMA 184.54 ECC .20547 INC 5.3341 Vl 29.826

LOP 351.65 VP 23.682 GAP •.52 AZP 84.90 TAL 333,01 TAP 135.94 RCA 146.62 APO 222.46 V2 26.415

GP 20.30 ZAL 128,13 ZAP 132.93 ST8 159.49 ZAE 156.36 ETE 108.58 ZAC 121.39 ETC 276.49 LVI -34,13

DLA -45.88 RAL 349.81 RAO 6644.8 VEL t2.017 PTH ?.01 VHP 4,827 OPA -.29 RAP 306,03 EC: 1.4022

L-I TIME INJ LAT ]NJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L_T INa 2 LONG

2057.98 14.66 47.62 226.46 135.79 23 24 35 1058,0 31.49 28._6

1840.55 23.33 35.64 235.07 130,?0 O 50 38 840.5 37.74 13,00

1840.55 23.33 35.64 235,07 13O.TO O 50 38 840.5 37.74 13.00

1840.55 23.33 33,64 235.07 130.70 O 50 38 840.5 37.74 13.00

1940.55 23.33 35.64 235.07 130.70 O 50 38 840.5 3T._4 13.00

1840.55 23,33 35,64 235,07 130.70 O 50 38 840.5 37.74 13.00

1840.55 23,33 35.64 235,0T 130.70 O 50 38 840.5 37.74 13.00

DIFFERENTIAL CORRECTIONS

TOE -.9585 TRA -,9028 TC3 -,0684 BAU ,2519

ROE -.6126 RRA -,9531 RC3 .7680 PAU .IO3D8

FD[ 2.3093 FRA 5.3977 PC3-3.GT34 BSP 4501

DOE 1.1375 8RA 1,3t29 BC3 ,TTlO PEP 1426

LAUNCH DATE MAR 30 1971

HELIOCENTRIC CONIC

RL 149.39 LAL -,00

RP 207.48 LAP *f,SA

RC 82,880 GL -39,55

PLANETOCENTRIC CONIC

C3 25,232 VHL 3,0_3

LNCH AZNTH LNCH TIME

• 5O,OO O I 5I

50,10 O 19 t0

50.10 O 19 IO

SO,tO O It tO

50.t0 O 19 IO

50.10 O 19 lO

50.t0 0 19 tO

MID-COURSE EXECUTICN ACCURACY CMBIT DETERMINATION ACCURACY

SET 1870,4 SGR |897,2 883 874.4 ST 5g.9 SR 42.8 _8 82.7

RRT .8801 RRF -.9940 RTF -.8T!4 CRT ,9787 CR$ ,987T CST .9348

SEE 2664.2 R23 -.2467 R13 -,8630 LEA 10g.4 MSA 17.3 8SA ,5

SGI 2583.1 882 632.2 THA 45.46 EL1 73.3 EL2 T,2 ALP 35.31

PLIGHT TIME 190.00 ARRIVAL DATE OCT • 19T1

DISTANCE 478.792 EARTH TO MARL

LOL 188,05 VL 32.494 GAL -4,47 AZL 95.87 HCA 164.19 GMA 184.12 [CC ,20350 INC 5.6656 Vt 29.926

LOP 352,gl VP 23.632 GAP 9.23 AZP 84.55 TAL 333.03 TAP 13T,82 RCA 146.65 APO 221.58 V? 26,402

GP 22.17 ZAL 127.07 ZAP 130.73 ETS 159.06 ZA[ 154.38 ETE 109.85 ZAC 123,30 ETC 278.49 LV! "35.68

DLA -4T.30 RAL 351.51 RAD 6645.1 VEL 12,030 PTH 7.04 VHP 4,774 DPA 1.41 RAP 305,12 [CC 1.4153

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1910.63 21,71 40,73 235.90 133.44 O 33 41 910,8 37,25 19.30

1887,57 23,64 38.51 237.84 132,48 O 50 17 867.8 38°8? 18.23

1867.57 23.84 58.51 237.84 132.48 O 50 17 867.6 38.67 16,13

188T.IT 23,84 38.51 237.84 132.48 O SO IT 867.8 39.87 18.23

1867,57 23.84 30.51 237.84 13_.48 O 50 17 R67.6 38.87 16.23

18e?,57 23.64 38,51 837,84 132.48 O 50 17 087,6 38._Y 19.23

1887.5T 23.84 35.51 23T,84 132.48 0 50 17 867.6 38,8T t4.23

DIFFERENTIAL CCltRECTION8

TOE -,9930 TRA -,8355 TC3",|OTS BAU .2759

ROE -.495S RRA-I.OSi_ RC3 ,8108 FAU .10454

FOE 2,736G FRA S,43i? FC3-3,8014 68P 4782

DO[ 1.2123 IRA |.34i7 8C3 ,8179 FSP 1478

LAUNCH DATE MAR 30 19T!

N[LIOCEHTRIC CONIC

RL 149,32 LAL -,00

RP 807,60 LAP -1.|E

RC 84.R47 GL -41.72

PLANETOCENTRIC COqlC

C3 R6,306 VHL 3.1|2

LNCN AZNTH LNCH TIME

47,86 O 19 34 1886.42 23.23

47,D6 0 19 34 1986.4A 23.83

4T,86 OIG 34 1696,A8 23,83

4Y,86 O 19 34 1886,48 23,83

47.86 D 19 34 1696.48 23.83

47.86 O 19 34 1896,48 23,83

47.86 D 19 34 1896.48 23,83

DIFFERENT IAL CORRECTIONS

T0[-1.0211TRA -.?495 TC3 -.128! _U .3052

RDE -.8028 RRA-I.IE54 RC3 .8582 FAU .10627

FOE 2.9973 FRA 5.4080 FC3-3.4971BSP 49T8

BDE 1.2989 BRA 1.3056 BC3 .867? FSP 1499

HID-COURSE EXECUTION ACCURACY

8GT 1812.2 3GR 2t14.7 SG3 894.5

RRT ,8877 RRF ".9_5T flTP ",_aSI

3GB 2?85,0 R23 -,2853 R13 -.8700

8G1 2823.7 882 TO7,I THA 50.08

PLIGHT TIH[ 192,00

OIGTANC[ 482.8S7

LOL 188.65 VL 38.47t GAL "4,43 AZL 86.05

LOP 334,1T VP 23.584 GAP 8.95 AZP 84,14

GP 24,29 ZAL 123,87 ZAP 128,40 ETS I58,92

DLA -40,23 RAL 383.51 RAD 6645,3 V[L 1E.094

k-! TIHE INJ LAT INJ LONG INJ RT ARC

41.53 241.11

41.55 241.11

41.59 241.11

41.55 241.11

41.55 241,11

41.55 241.11

41.55 241.11

HID-COURSE EXECUTION ACCURACY

SET 1721.1 8GR 2336,6 SG3 904.4

RRT .8538 RRF -,9969 RTP -.8434

SGD 2918.2 R23 -,1952 R13 -,9777

SG1 2820.5 SG2 748.5 THA 55.28

ORSIT D[T[RM|MAT[ON ACCURACY

ST 60.S SR 4?,9 _S 88.9

CRT ,DTZ0 CRI ,llll C_1 ,1117

LDA I|4,D MSA 15.0 |SA .4

EL! 78,8 EL2 8,9 ALF 31,11

ARRIVAL DATE OCT 8 tgTt

rARTH TO MAR8

HCA 163,44 8MA 183,?_ ECC .2D187 [NC I.DiE3 VI 21.111

TAL 333,04 TAP |38.48 RCA 146,87 APO 220,7? V2 11,301

ZAE I32,12 [TE li1.01ZAC 125.47 ETC 278.|! LVl -3Y,42

PTH T,0? VHP 4,T4E DPA 3,3A RAP 304,10 ECC t,4330

INJ AZMTH INJ TIME PO CST TZM INJ 2 LAT INJ 2 LONG

134,43 0 S| |0 8R6.3 39,56 IO.TT

134,45 0 S1 10 896,5 39.$6 $9,T7

134.45 0 31 10 898.5 59.56 18.?T

134.48 0 31 lO 896.5 39.56 19.??

134.45 D SI 10 096,5 39.56 lg.?T

134.45 D 5| ID 8g6.5 39,$6 I_.T?

134.43 0 51 ID 8g6.S 39.56 1_.77

ORBIT DETERMINATION ACCURACY

ST 60.2 SR s3.g $8 88.D

CRT .9652 CRS .9944 CST .9325

LSA 118.8 HSA 18.3 SEA .4

ELI 80.1 EL2 10.6 ALF 41o74

3OO



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH 04TE MAR 30 1971

HELIOCENTRIC CONI¢

RL 149.36 LAL -.0D

RP 207,73 LAP -I,50

RC Bs,g6g GL "44,11

PLANETOCENTRIC CONIC

¢3 27,764 VHL 3.269

LNCN AZNTH LNCN TINE

4S.50 0 21 55

45.50 O 21 55

45,50 O 21 35

45.50 0 21 35

45.30 0 21 33

45.30 0 21 55

45.50 0 21 35

FLIGHT TIME |94.00 ARRIVAL OAT[ OCT 10 tOTt

DIITANCE 488,934 EARTH TO NAR$

LOL |98,05 VL 32.449 GAL "4,40 AZL 96,51 HCA 189,89 8HA |85.35 EC¢ ,19998 IRE 9.5096 Vl 28,826

LOP 355.42 VP 23.53? GAP 8,67 AZP 93,66 TAL 333.05 TAP 139,74 RCA 146.8g

26.69 ZAL 124,52 ZAP 125,93 ET8 158,t8 ZAE 149.57 [TE 112,05 ZAC 127.92

OLA 1"51*09 RAL 35$.91 RAO i641,1 VEL 12,154 PTM ?,|2 VHP 4,73? DPA 5,54 RAP 502,96 ECC t.4§69

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH /NJ TINE PO CDT TIN |NJ 2 LAT INJ 2 LONG

1927,70 23,97 44.79 244.97 |38,82 0 53 43 927,7 40,36 23,64

1927.70 23.67 44,?8 244.97 136,92 0 63 43 927.7 40.36 23,64

1927,70 23.8? 44,?8 244,97 136,82 0 53 43 927.? 40.36 23.64

1927,70 28,9? 44.78 244.9? 136,62 0 53 45 927.7 40.36 23.64

1627.70 2_.87 44.78 244.9? 156.62 D 53 43 927.T 40.36 23.64

1927,70 23.87 44,78 244,97 136,62 O 53 45 927.7 40.36 23.64

1927.70 23.8? 44,78 244.9? 136.62 0 53 43 927,7 40.36 23.64

APO 220,03 V2 26,373

ETC 276.54 LVI -39.38

DIFFERENTIAL CCRRECT|ONS

T06-1.0554 TRA -.855? TC3 -.1498 BAU .3398

ROE ".9498 RRA-I.2639 RE3 .9032 FAU ._OBT2

FOE 3.2753 FRA 5.2997 FC3-8,3276 BDP 5244

DOE 1.4197 BRA 1.4416 BC3 .9154 FDP 1500

LAUNCH DATE MAR 30 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERN[NATION ACCURACY

8GT 1821.8 SGR 2629.2 SG3 902.7 8T 59.9 8R 61.5 SS 92.1

RRT ,8345 RRF -,9978 RTF -,9233 CRT .9593 CR6 .9964 CST .9321

$GB 3089.2 R23 -.1637 R13 -,9844 L3A 124.5 N6A 18.5 SGA .3

SGI 2987.4 882 786.5 THA 60.52 ELI 84,9 EL2 12.2 ALF 45.80

FLIGHT TIME 196,00 ARRIVAL DATE OCT 12 1971

DISTANCE 491.020 EARTH TO MAR8

RL 149.39 LAL -.O0

RP 207.96 LAP -1.47

RC 8P.725 GL -46.77

PLANETOCENTRIC CONIC

C3 29.741VHL 5.454

LNCH AZNTH LNCH TIME

43.01 O 25 43

43.01 0 25 43

43.01 O 25 43

43.01 0 25 43

43.01 0 28 43

43.01 O 23 43

43.01 0 23 43

L_ 186.85 VL 32,428 GAL -4,37 AZL g7.08 HCA 167.64 SMA 163o02 ECC ,16842 INC 7.0563 V1 26.628

LOP 356.68 VP 23,4g1 GAP 8.40 kip 83.09 TAL 333,04 TAP 140.99 RCA 146.71 APO 219.34 V2 26,357

GP 29.42 ZAL 122.97 ZAP 123.28 ET8 t57.78 ZA( 146.67 ETE 112.97 ZAC 130.71 ETC 276.59 LV! -41.56

DLA "83,08 RAL 358.85 RAD 8646.9 VEL 12.234 PTH 7,18 VHP 4.767 DPA 8.05

L-! TIME INJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ TIME PO CST TIN

1962.00 25.69 48.21 249.58 139.01 0 58 25 962.0

1962.00 23.69 48,21 249.58 139,01 D 38 25 962.0

1962,00 23.69 48,21 249.58 139.01 0 58 25 962.0

1962.00 23,69 48.21 249.58 139.0! 0 58 25 962.0

1962.00 23.69 48,21 249.58 139.01 O 58 25 962.0

1962,O0 2_.69 48.21 249.58 139.01 O 58 23 962.0

1962,00 23.69 48.21 249.58 139.0! 0 58 25 962.0

RAP 301.69 ECC 1.4695

INJ 2 LAT INJ 2 LONG

41.01 27.91

41,01 27o91

41.0] 27.91

41.01 27.91

41.01 27.91

41.01 27.91

41.01 2?.91

DIFFERENTIAL CORRECTIONS

TDE-1.0981 TRA -,5517 TC3 -,1693 BAU ,5804

R06-t.1560 RRA-|,41|5 RE3 ,9419 FAU .I0586

FDE 3.6130 FRA 9.0989 FC3-3,0914 DIP 5584

80[ 1.5924 8RA 1.8154 803 .9568 FSP 14??

NID-COURSE EXECUTION ACCURACY

$GT 151218 SGR 2936.? SG3 886.3

RRT .8082 RRF -.9984 RTF -.7961

$GB 3303.5 R23 -.1325 R13 -.9897

8G1 3200.7 $G2 817,5 THA 65,71

LAUNCH DATE MAR 30 1971 FLIGHT TIME 198.00

HELIOCENTRIC CONIC

RL 149.39 LAL -.00

RP 208.O1 LAP -|.45

RC 89.514 GL -49.74

PLANETOCENTRIC CONIC

C3 32.469 VHL 3.696 OLA -55.19 RAL

LNCH AZNTH LNCN TINE L-I TINE

40.41 0 32 45 2000,21

40.4J 0 32 45 2000.2!

40.4! 0 32 45 2000.21

40.4| 0 32 45 2000.2/

40,41 0 32 45 2000.21

40.41 0 32 45 2000.21

40.41 0 32 45 2000.21

DIFFERENTIAL CCRR£CTI ON$

TOE-t.1399 TRA -.4380 TC3 -.1850 8AU .429|

RDE-1.4535RRA-I.5451 RE5 ,9710 FAU .10338

FOE 4.0027 FRA 4.7821 FC3-2.7566 B3P 8066

6OE 1.8470 6RA 1,6035 9C3 .9885 FSR 1426

DISTANCE 495.1t5

LOL 188,65 VL 32.409 GAL -4,3§ AZL 97,73 HCA 169,19 8NA

LOP 357.93 VP _3.44D GAP 8.13 AZP 82.46 TAL 533.03 TAP

GP 32.55 ZAL 121.2t ZAP 120,46 ETS 157.43 ZAE 143,39 ETE

2.49 RAD 4648.0 VEL 12,344 PTH 7.27 VHP

INJ LAT INJ LONG INJ RT AGe INJ AZHTH INJ

23.19 51.84 255,14 141.66 l

23.19 51.84 255.14 141.60 1

23,19 51.84 253.14 141.60 1

23.19 51.84 255.14 141.60 I

23.19 51.84 235.14 141,60 1

23,19 31.84 255.14 141.60 I

23,19 51.84 255.t4 141.60 I

HID-COURSE EXECUTION ACCURACY

$GT I3SS.7 8DR 3281.2 $03 831.0

RRT .7712 RRF "°9988 RTF ",;a78

396 3558.T R23 -,I04I Rt3 -.9838

5G1 3456,0 882 841.4 THA 70,6§

ORBIT DETERMINATION ACCURACY

ST 59.5 6R 71.1 SS 95.7

CRT .9547 CR6 .9976 CIT .9529

LSA 131.9 MSA 18.5 8SA .5

ELl 91,6 EL2 13.7 ALF 50,42

ARRZVAL bATE OCT 14 197_

EARTH TO NAk_

192.7| [CC ,19699 INC 7.7380 Vl 29.826

142.22 RCA 146.72 APO 218.70 V2 26.540

113.80 ZAC 133.8g [TC 276,68 LVI -44,05

4,844 OPA 10.92 RAP 390.27 ECC 1,3344

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

6 6 1000.2 41.40 32.61

6 6 1000.2 41.40 32.61

6 6 1000.2 41.40 32.61

6 6 1000.2 41.40 32.61

6 6 1000.2 41.40 32.6t

8 6 1000.2 41.40 32.61

8 6 1000.2 41.40 32.61

ORBIT DETERMINATION ACCURACY

8T 58.5 8R 83.7 88 99.5

CRT .9517 C_8 ._987 C81 .9_48

LDA 141.4 MDA 16.3 5SA ,2

ELI 101.0 [L_ 14,9 ALF 55.64

ARRIVAL DATE OCT 18 1971

EARTH TO MAR8

182.43 ECC ,19567 INC 6.5788 Vl 29.828

143.4S RCA 148,73 APO 216.12 VZ 28.323

!14.59 ZAC 137.49 ETC 276.82 LVI -46.80

RAP 298.67 ECC 1.5979

INJ 2 LAT INJ 2 LONG

41.46 37.73

41.4N 37.?3

41.40 37.73

41.40 37.73

41,40 37.73

41.40 57.73

41.40 37.73

ORBIT DETERMINATION ACCURACY

ST 56.9 3R 100.5 66 103.6

CRT .9502 CR$ .9992 CST °9574

LSA 154.1 NSA 17.8 3SA .2

ELI 114.4 EL2 15.6 ALF 61.14

LAUNCN DATE MAR 30 1971 FLIGHT TINE 200.00

ME_I_EMYRIE CONIC

RL 149.39 LAL -.00

RP 208.19 LAP "1.42

RC 91.337 GL -53.0?

PLANETOCENTRIC CONIC

C3 35.550 VHL 6.027

LNCH AZMTN LNCN TINE

3T.74 D 43 55

37.74 0 43 55

37.74 0 45 55

5?.74 0 45 55

37.74 0 43 53

37.74 0 43 55

37.74 0 45 55

DISTANCE 499.216

LOL 186,65 VL 32.39| GAL -4,32 AZL 98.38 HCA 170.43 IMA

LOP 359.19 VP 23.401 GAP ?.8T AIR 81.54 TAL 333.01 TAP

GP 36.06 ZAL 119.19 ZAP 117,44 ET$ 157.19 ZAE 139.70 [TE

DLA -57.39 RAL 7,12 RAD 6649.4 VEL 12,499 PTH 7.39 VHP 4,987 DPA 14.18

k-I TINE INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CDT TIN

2043.48 22.26 55,63 261.91 144.39 I 17 38 1043.5

2045.48 22.26 55.63 261.91 144.38 1 17 58 1043.5

2043.48 22.26 55,63 261.91 144.38 I 17 58 1043.5

2043.48 22.26 SS,63 261,91 144.38 1 17 58 1043.5

2043,48 22,26 55,63 261,gl 144.58 I 17 58 1043.5

2043.48 22.26 55,63 261,91 144.38 | 17 $8 I043,S

2045.48 22.26 55,63 261.9! 144.38 1 1? 58 1043.5

01FFERENT1&L CORRECTIONS

T06-1.1845 TRA -.3056 TC5 -.1g92 DAU .48?2

R06-t.8956 RRA-1.6815 RC5 .9833 FAU .09864

FOE 4.4428 FRA 4.3543 FC3-2.3506 63P 6539

BOE 2.2352 BRA 1.7088 BC3 1,0031FIP 1333

HIO-COUR$E EXECUTION ACCURACY

6GT 1270.9 SGR 3666.5 SG3 793.2

RRT .7175 RRF -.9991 RTF -.7025

SGB 3860.5 R23 -,0800 R13 -.9661

8GI 3784.5 $82 857.7 THA 75.26

301



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

kAUNCM DATE NAR 36 lIT| VL|GHT TII_ 826.00 ARRIVAL OAT[ NO¥ tl 19?t

H[LIQ¢[MTRIC CONIC

RL 149.39 LAL %00

RP 210.82 LAP -I.04

RC 11T.545 GL 84.33

PLAMETOCENTRIC CONIC

C3 37.787 VHL 8,|47

LNCM AZMTH LNEH TIME

50.00 12 22 48

56.74 10 t8 44

59.74 ]0 25 44

5g.74 10 28 44

59.74 10 28 44

59.?4 IO 28 44

99.74 I0 28 44

OIFFERENTIAL CORRECTIONS

TOE 1.7269 TRA .6658 TC5 ",8511BAU .?793

ROE 3.4455 RRA 3,404? RC3-|.2866 FAU .07961

FOE 4.2739 FRA 4.3425 FC5-1,8240 66P 9589

ODE 3.8540 BRA 3.4692 BC3 t,5426 FOP 1066

DISTANCE 553.541 [ARTM TO MARS

LOt. t$6.65 VL 32.168 IAL "4,4S AZL 8t,OT HCA tOl,ll 6NA 100.44 ECC °|6629 INC _.9520 VI 29.828

LOP 19.26 VP El.881 GAP 4.St AZP 96,87 TAL 331.20 TAP IS?,19 RCA 148.47 APO 214.42 V2 £8.015

GP -48.91 ZAL 119,24 ZAP 9S,37 ET8 184.92 ZAE 120.79 ET[ 221.70 ZAC 53.51 ETC 272.25 LVI 35.19

DLA 40,48 RAL 314.25 RAD 6649.9 V[L 12.557 PTH ?.43 VHP 5.481 DPA -TO.4l RAP 318.39 ECC 1.6219

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO COT TIN INJ 2 LAT INJ t LONG

4196.05 -36,93 189.12 219.60 57.56 15 32 44 3196.1 -46.53 158.15

4511,41 -16.58 201.16 205.85 52.53 tl 41 56 3511,4 -30.34 179,54

4511.41 -16,58 201.16 203.85 52,53 11 41 56 3511.4 -30.34 t79.54

4511.41 -16.58 201.16 203.85 52.53 tl 41 50 3511.4 -30.34 179.54

4511.41 -16.58 201.16 203.85 52.53 11 41 56 3511.4 -30.54 1T9.54

4511.41 -16.56 201.16 203.85 52.53 !1 41 56 3511.4 -30.34 179.54

4511.41 -18.58 201.16 203.85 52.53 11 41 56 3511.4 -30.54 ]79.54

MID-C(_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2086.0 SGR _497.5 $63 GOG. t 8T 81.4 3R 171.4 88 101.3

RRT .8959 RRF .9994 RTF .8952 CRT .9757 CRS-I,0000 COT -.9736

$68 56?9.9 R23 .0448 Rt3 .9984 LEA 215.2 NSA 16.0 884 .2

SGI 561|,8 862 852,Z THA 70.03 ELl 189.9 EL2 16.2 ALF 65.06

LAUNCH DATE NAR 30 1971 FLIGHT TIK£ 228.00 ARRIVAL DAY( NOV 13 1971

H[LI(XENTRIC CONIC

RL 149.39 LAL ".OO

RP 211.07 LAP -].00

RC 119.734 GL 48,23

PLAN[TOCENTfl]¢ CONIC

C3 30.261VHL 5.501

LNCH AZMTH LNCN TIME

$0.00 13 20 57

60.00 12 99 10

69.13 11 24 46

69.t3 11 24 46

69.13 11 24 48

69.13 11 24 46

89.15 11 24 46

DIFFERENTIAL CORRECTIONS

TDE !.5342 TRA .8062 TC3-I.Og03 BAU .7265

ROE 2.7695 RRA 3.1838 RC3-1.4271 FAU .09476

FOE 4.6t60 FRA 5.5264 FC3-2.7119 BOP 9504

ROE 3.1661 BRA 5.2843 BC3 1.7959 FOP 1357

DISTANCE 557.700 EARTH TO MARS

LOL 186.65 VL 32.264 GAL "4.46 AZL 82.67HCA toY.go 8NA 180.39 [CC .18824 INC ?.3280 Vl 29.826

LOP 16.48 VP 22.843 GAP 4.69 AZP 97.26 TAL 331.03 TAP 158.92 RCA 146.43 APO 214.35 V2 25.986

GP -45.17 ZAL 123.24 ZAP 94.52 ET$ 183.35 ZAE 122.35 ETE 218.42 ZAC 57.27 [TC 272.00 LVI s].g6

DLA 34.63 RAL 316.T0 RAD 6647.1 VEL 12.255 PTH 7.20 VHP 4.919 DPA -67.13 RAP 311.30

L-I TINt INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

3974,94 -43,76 172.38 216.50 69.07 14 27 12 29?4.9 -47.38

4033.15 -33.43 172.15 211.06 66.05 ]4 6 23 3033.2 -39.98

4314.1t -16.45 184.99 201.40 59.09 12 36 40 3314.1 -27.70

4314.11 -16.45 |84.98 201.40 59.09 12 36 40 5314.1 -27.T0

4314.11 -16.45 184.58 201.40 59.09 12 36 40 3314.1 -21.T0

4314.11 -16,45 184.98 201.40 59.09 12 36 40 3314.1 -27.70

4314.11 -16.45 184.58 201.40 59.09 12 36 40 3314.1 -27.70

HID-COURSE EXECUTION ACCURACY

8GT 2243.5 SGR 5198.8 SG3 777,4

RRT .9093 RRF .ggg4 RTF .9116

3GB 5662.2 R23 .0555 RI3 .9976

$G! 5595.3 SG2 867.7 THA 68.02

ECC 1.4980

INJ 2 LONG

13T.96

143.14

• 162.06

162.06

162.06

162.08

182.06

ORDIT OETERNINATION ACCURACY

ST 81.4 SR 156.4 SS 111.5

CRT .9785 CR$ -.9999 CST -.9754

LSA 208.0 NSA 15.9 SSA .2

ELI 175.7 EL2 14.9 ALF 62.81

LAUNCH DATE MAR 30 1971 FLIGHT "tIME 230.00 ARRIVAL DATE NOV 15 tgTI

HCLI(X(NTRIC CONIC

RL 149.39 LAL -.00

RP 211.33 LAP -.97

RC 121.945 GL 42.82

PLANET_ENTRIC CONIC

C3 25.708 VHL 5.0?0

LNCH AZMTH LNCH TIME

50.00 14 I 20

80.00 13 55 15

?0.00 13 52 ?

60.00 15 25 33

81.52 12 56 43

100.00 16 9 25

!10.00 18 51 34

OIFFCRENT IAL CORR[CTION$

TOE 1.4194 TRA .9623 TC$-I,StSI |AU ,8872

ROE 2.3057 RRA t.9674 RC3-1.4972 FAU .10887

FO[ 4.8533 FRA |.6142 FC3-3.5988 BOP 9Z79

60[ t.7101 ERA 3.1365 8C3 1.9993 FSP 1654

DISTANCE 561.865

LOL 188.65 VL 32,262 GAL -4.50 AZL 83.85 HCA

LOP 17.70 YP 22.809 GAP 4,49 AZP 96.07 TAL

GP -41.76 ZAL 126.71 ZAP 93.35 ET3 181.84 ZAE

EARTH TO MARS

189,lO 8NA 160.55 ECC .18828 INC 8.1506 Vl 29o818

330.84 TAP 359.$4 RCA ]46.39 APO 214.31 Y2 25.95?

123.34 ETE 215.02 ZAC 60.70 [TC 271,75 LVI 29.1t

OLA 29.48 RAL _18,79 RAD 6645,3 VEL 12.070 PTH

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ

3809,04 -46.79

3817.2( -38,24

3835.33 "29.54

3915.55 -19.21

4011.48 -15_40

3590,41 "19.21

2882.15 -29.54

7.05 YNP 4.543 OPA -64,10 RAP 307.34 ECC 1.423!

AZNTH INJ TIME PO CST TIN INJ t LAT INJ 2 LONG

157.58 211.13 80.12 15 4 49 2809.0 -45.25 121.58

155.89 209.7D 78.16 15 1 52 2817.3 -59.82 124.65

154.36 205.72 72.02 14 56 3 2635.3 -34.08 126.50

156.17 201.48 66.70 14 31 49 2918.0 -27,14 151.51

181.44 199.85 (4.55 I4 3 35 50]1.5 -24.47 137,89

117.54 201.46 56.?0 l? 5 55 2390.4 -27.14 92.94

83.28 205,72 72.02 19 39 36 1802.2 -54.08 55.50

N[O-COURSE EXECUTION ACCURACY ORBIT D(T(RHINATION ACCURACY

3GT 2438.8 SGR 4914.1 5G3 955.9 IT 82.4 5R 142.0 53 I15.0

tiNT .R245 flRF .RI95 RTP ._.$9 CRT .9829 _RS -.9950 CST -.IYOU

356 5485.1 R23 .0673 RI3 .9970 LSA 202.8 NSA 15.0 53A .$

SGI 5419.9 362 843.4 THA 64.72 [LI 184.3 (L2 13,5 ALF SO.IS

LAUNCH OAT[ NAN 30 1971 FLIGHT TII_ 232.00 ARRIVAL DATE NOV 17 It?!

HELIOCENTRIC C_ilC

RL 149.39 LAL -,O0 L04. Ill,iS VL

tP tit.SO LAP -,94 LOP 18.91 VP 22.T61 GAP 4.88 AZP 95.16 TAL

RC 124.177 GL 38,03 GP -38.T0 ZAL 1|9.66 _AP 91.96 [TS |80,43 ZAE

PLAN2TOEtNTRIC CONIC

C3 22.800 VHL 4, ?79 9LA 24.98 RAL 320.80 IAD 6M4.1 VEL tl, 949 PTN 6,95 VHP

LNCH AZMTH LNCN T|M_ L-I TIN] INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TINE

50.00 14 51 13 3677.63 -47,58 145.01 205.75 85.76 15 33 30

60.00 14 39 26 3658.38 -40,03 142.79 205,26 64.87 15 40 25

TO.O0 14 51 35 3812,39 -32,99 138.76 204o]5 10,83 15 92 |

60,00 15 16 38 3543,98 -27,21 131.52 202.84 77.21 IG 15 42

gO.O0 16 15 14 3354.?2 -24.65 118.93 202,15 ?5,6g 17 11 9

100,00 17 59 30 3018,45 -27,2! 92,98 202,84 77.21 18 45 48

110.00 19 51 9 2669,21 -32,g9 6T.68 204.15 60.63 20 35 34

DIFFERENTIAL CORRECTION8 N|D-COURSE EXECUTION ACCURACY

TDE 1,3430 TRA 1,1182 TC3-1.5595 BAU .66?? 8GT 2646.? $GR 4623,6 SG3 ]074.2

ROt 1.9658 RRA 2,?922 RC3-1,5390 FAU ,11816 RRT .5363 RRF .95g2 RTP .9375

FDE 4,9818 FRA 7.S?41 FC3-4.4865 93P 8g64 368 532?.6 R23 .0758 R13 ,9g60

BD£ 2.3608 BRA 3.00?8 BC3 2.1903 FOP 1898 SGI 3264,? SG2 816,4 THA 81.05

DIITANCE 566,035 (ARYM TO MAR8

32,260 GAL "4.54 AZL 84.75 HCA 190,30 INA ItD,)2 [CC .18838 INC 9.2464 Vt 29,818

4.274 OPA -81,54 RAP 304.15

PO CST TJN INJ 2 LAT

2677.6 "42.D8

2658.4 -37.?2

2622.4 -33.45

2544,0 -25.84

2354.T -28.25

2018,5 *2g.64

]669.2 "33.45

330.63 TAR riO,t4 RCA 146.35 APO 214.29 V2 25.9t6

123,81 ETE 211,65 ZAC 63.?e [TC 271.st LV_ 26.5R

[CC 1.375t

INJ 2 LONG

111.55

111.89

11D,03

104.40

90.49

65.7?

38.98

(_q_IT DETERMINATION A:CURACY

8T 83.6 SR 130.? SS 123.8

CRT .g855 CRS ".999_ CST -,9806

LOA 197.6 NSA 14.1SSA .3

ELI |54°4 EL2 12.D AL_ 5T.d6
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR 30 19T1 PLIGHT TIE 234.DD ARRIVAL DATE NOV 19 1871

HELIOCENTRI¢ CONIC DISTANCE 5TD,209 EARTH TO MAR8

RL 149.39 LAL -.DO LOL |eB.65 VL 32,2il $AL "4.5? AZL 85,4T HCA 1D|,$0 8NA IBD,3D [C¢ ,188S6 INC 4.5Z47 Vl 29.826

RP 211.97 LAP -,DO LOP 20.12 VP 22.732 GAP 4,D$ AZP 94.44 TAL 330,42 TAP 56|,92 RCA 146,3! kPO 214.30 V2 2_,096

RC 126.431GL 33.81GP -35,95 ZAL 132,20 ZAP 90.40 ET8 176.17 ZAE 123.87 ET[ 208,44 ZAC 66.56 £TC 271.28 LVI 24.34
PLANETC_ENTRIC CONIC

C3 20.871VHL 4.568 DLA 21.00 RAL 322,16 RAO 6843,2 VEL 15.869 PTH 6,68 VHP 4.D?D OPA -58,89 RAP 301.49 ECC 1.3433

LNCH AZNTH LNCH TIME L'! T[NE ZNJ LAT ZNJ LONG INJ RT A$C ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 37 3 3570.82 -47.10 134.73 201.26 97.63 15 36 33 2570.8 -38.73 103.51

80.00 15 11 11 3533,14 "40.26 132.15 202,06 92.08 16 10 5 2533.1 -35.03 102.39

?O.OO 13 33 19 3467.97 -34.08 126.83 202,04 87.58 16 31 _' 2468.0 -31.51 98.42

80.00 18 2] 39 3347.76 "29.38 117.35 20t,65 24.34 17 7 27 2347,8 -28.73 99.95

90.00 17 18 54 3130.66 -27.49 10t,17 201,41 83.07 16 11 5 2130,? -27.61 74.16

100.00 18 94 31 2822,25 -29.36 78.72 201.65 84.34 19 41 33 1822.2 -28.73 31.32
110.09 20 32 45 2514,79 -34.08

DIFFERENTIAL CCRRECTIONG

TOE 1.2948 TRA 1.2768 TC3-I.7834 BAU .6573

ROE !.7101RRA 2.6117 RC3-1.5391FAU .12753

FOE 5.0560 FRA 8.3998 FC3-5.2899 BSP 8736

DOE 2.1449 BRA 2.9070 BE3 2.355? FSP 2113

LAUNCH DATE MAR 30 1971

HELIOCENTRIC CONIC

RL 149.39 LAL -.00

RP 212.14 LAP -.87

RC 128.706 GL 30.10

PLANETOCENTRZC CON|C

C3 19.560 VHL 4.423

LNCH AZNTH LNCH TIME

50.00 15 17 39

60.00 13 36 35

70.00 16 5 40

80.00 19 51 28

90.00 18 2 38

lOO.OO t9 34 20

110.00 21 9 7

35,?? 202.04 87.58 21 14 40 1514,8 -31.51 2?.34

MID-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

8GT 2859.4 8GR 4346.0 883 1193.7 ST 85.2 8R 119.3 89 126.6

RRT ._56 RRF .9990 RTF .9465 CRT .9888 CRS -.9994 C:_I -.9832

SGB 5207.8 R23 .0925 R13 .9947 LSA 193.4 NSA 13.1 $3A .4

GGI 5147.7 $82 788.4 THA 57.16 ELI 146.4 EL2 10.4 ALF 54.60

FLIGHT TIHE 236.00

DISTANCE 574.384 EARTH TO MARS

LOL 188.63 VL 32,25B GAL -4.61AZL 86.04 HCA 592.70 SMA 180o20 ECC ,I8879 INC 3.9856 V] 29.826

LOP 21.32 VP 22.693 GAP 3.88 AZP 93.86 TAL 330.18 TAP 162,86 RCA 146.25 APO 214.33 V2 29.664

GP -33,49 ZAL 134°33 ZAP 88.73 £T$ 178.03 2AE 123.56 ETE 203.44 ZAC 69.04 ETC 271.06 LVI 22.37

DLA 17.54 RAL 323.60 RAD 6642.6 VEL 11.614 PTH 6.83 VHP 3.927 DPA -36.61 RAP 299,21ECC 1.3219

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CBT TIM INJ 2 LAT INJ 2 LONG

3482.98 -43.98 126.52 197.84 103.89 16 13 41 2482.6 -33.53 97.50

3431.26 "39.65 123.56 199.50 97.88 _6 34 6 2431.3 -32.26 95.1t

3346.60 -34.02 117.36 200.18 93.18 17 1 27 2346.6 -29.19 89.73

3203.08 -29.86 106.64 200.31 89.95 17 44 51 2203.1 -26.84 79,62

2973.33 -28.25 89.73 200.29 88.74 18 52 12 1973.3 -25.93 82.97

2677.85 -29,86 68.01 200.31 89.95 20 18 37 1677.6 -26.84 40.99

ARRIVAL DATE NOV 21 1671

2393.42 -34.02 46.30 200.18 93)18 21 45 0 1393.4 "_9.19 18.65

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.2_48 TRA 1.434S T63-1.9976 BAU ,6560 8GT 3099.! SGR 4079.6 SG3 1294.0 8T 87.0 SR 109.8 99 128.2

RDE 1.5112 RRA 2.4420 RES't. SI?5 FAU ,13371 RRT .9527 RRF .9988 RTF .9536 CRT .9918 CR8 -.9991 CST -.9856

FOE 3.0833 FRA 9.0933 FC3-9.0066 BSP 8533 $GB 5123.2 R23 .I047 R13 .9933 LSA 189.5 MSA 12,3 8SA .S

8DE 1.9703 BRA 2.8322 BE3 2.3086 FSP 2290 $8I 5056.8 SG2 738.0 ?HA 33.14 EL1 139.9 EL2 8.7 ALF 31.66

LAUNCH DATE MAR 30 1971 FLIGHT TIME 238.00 ARRIVAL DATE NOV 23 1971

HELIOCENTRIC CONIC DISTANCE 576.56! E_RTH TO MARS

RL 149.39 LAL -.DO LOL 188.65 VL 32,258 GAL -4.65 AZL 86.52 HCA 193.90 8HA 180,29 ECC .18910 INC 3.4761 Vl 29.826

RP 212.43 LAP -.83 LOP 22.§2 VP 22.638 GAP 3.68 kIP 93.37 TAL 329.94 TAP 163,84 RCA I46.20 APO 2t4.38 V2 25.832

RE 130.999 GL 26.83 GP -31.28 ZAL 136.!3 ZAP 86.99 ET8 177.06 ZAE 122.96 ETE 202.67 ZAC 71.28 ETC 270.84 LVI 20.63
PLANETOCENTRIC CONIC

C3 18.657 VItL 4.319 DLA 14.50 RAL 324.87 RAD 6642.2 VEL |1.776 PTH 6.80 VHP 3.815 DPA -54.59 RAP 297.23 ECC 1.3071

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT A$C 1NJ AZHTM INJ TINE PO CST TIN INJ 2 L'T |NJ 2 LONG

SO.DO 15 35 7 3408.83 -44.59 119.96 195.57 108.76 16 31 56 2408.8 -32.62 92.66

60.00 15 38 24 3346.83 -38.64 1|B.62 197.59 102,49 16 34 11 2346.8 -29.b4 89.53

70.00 16 32 9 3247.74 -33.39 I09,74 198.74 92.63 27 26 12 2247.7 -26.86 82.99

80.00 17 22 36 3086.39 -29.36 98.13 199.21 94,41 18 14 24 2088.4 -24.78 71.74

90.00 18 36 34 2850.73 "28.1! 80.78 199.32 93.22 19 24 5 1850.7 -23.96 54.53

tO0.OO 20 5 48 2562.86 -29.56 59.50 199.21 94,4! 20 48 31 1962.9 -24.76 33.11

110.00 21 31 31 2294.56 -33.39 36.66 198.74 97.65 22 9 45 1294.6 -26.86 11.91

D_FFERENT! AL CCRRECTION$ _I D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

?DE 1.2488 TRA I.$932 TC3-2.1976 BAU .6600 SGT 3393.6 SGR 3829.2 $83 1377,0 8T 89.1SR 101.5 33 129.1

ROE 1.3559 RRA 2.2858 RC3-l.A741FAU .t4231 RRT .9583 RRF ,8885 RTF ,_a92 CRT ,9944 CRS -.898T CST -.9878

FOE 5.08?0 FRA 9,8807 FC3-6.6033 BBP 8411 $GB 5077.0 R23 .1158 RI3 .9918 LDA 186,$ NSA 11.5 SSk .5

8DE 1.8433 BRA 2.7861 BE3 2.8462 FBP 2439 581 5024.8 582 726.1THA 49.13 EL1 134.9 EL2 7. I ALF 48.73

LAUNCH DATE MAR 30 1971 FLIGHT TIME 240,00 ARRIVAL DATE NOV 25 1971

HELIOCENTRIC CONIC DISTANCE 582,738 EARTH TO MARS

EL 149.39 LAL -.OO LOL |88,63 VL 32.239 GAL -4.?0 AZL 86.93 HCA |9§,ID BNA |80,30 EC¢ ,18946 INC 3.0728 Vl 29.826

RP 212.72 LAP -.80 LOP 23.72 VP 22.622 GAP 3.48 kip 92.97 TAL 329.58 TAP 164,78 RCA |46.14 APO 214,46 V2 25,793

RC 133.312 6L 23.94 GP -29.29 ZAL 137,B6 ZAP 85.20 [T$ 1/6.19 ZAE 122,|2 ETE 2DO,16 ZAC 73.29 ETC 270.64 LV| 19.08

PLANETOCENTRIC CONIC

C3 18.037 VNL 4._47 DLA 11.84 RAL 326.02 RAD 6642.0 VEL tl.790 PTH 6.70 VHP 3,730 DPA -52.76 RAP 295.47 ECC 1.2968

LNCM AZNTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

80.00 13 50 12 3346.62 -43.07 114.73 193,6B 112.56 16 43 38 2346,6 -30.03 89.21

90.00 18 16 AS 3275.94 -37.44 150.97 196.23 106.13 17 1I 21 2273.9 -27.24 85.06

70.00 16 54 17 3165.51 -3_.47 10].51 197.73 101.23 |7 47 2 2165.5 -24.65 77.62

80.00 17 48 56 2994.31 -28.87 91.23 190.43 97.97 |8 38 30 1994.3 -22.72 65.50

90.00 19 4 19 2T_0.99 -27.52 73.54 198.63 96,80 19 50 10 1751.0 -21.99 47.89

tOO.O0 20 31 48 2468.78 -28.67 52.60 198.43 97.97 2| 12 56 1468.8 -22,72 26.87

110.00 21 53 43 2212.33 -32.47 32.42 197.73 101.23 22 30 36 1212.3 -24.65 6.54

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACT

TDE 1.2468 TRA 1.7552 TC3-2.3773 6AU .6675 SGT 3572.! $GR 3393,9 SG3 1444.0 8T 91.7 SR 94.1 93 129.4

RDE 1.2316 RRA 2.1405 RC3-1.4178 FAU .14764 RRT ,9631RRF .9981RTF .9641 CRT .9q65 CRS -.9981 CST -.989?

FDE 5.0730 FRAIO.1633 FC3-?.0866 BBP 8369 SGB 5067.2 R23 ,i24_ R13 .9904 LSA 184.1MSA 10.8 9_A .8

BDE 1.7528 BRA 2.7681BC3 2.?680 FBP _538 SG1 5020.3 882 687,9 THA 45,18 EL1 131.3 EL2 5.5 ALF 45.?7
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAN _0 117|

HELIOCENTRIC CONIC

RL 140,39 LAL *,OQ

RP !13.01 LAP -,76

RC 135.143 GL 11.38

PLANtTOCENTRIC CONIC

C3 17.010 VHL A,197

LNCH AZNTH LNCM T|N[

SO.QO iS 3 24

ID,DO 1l 32 41

70.00 17 13 21

40.00 iR 11 1

tO,DO 19 8? 41

100,00 20 53 52

llO.DD 22 18 48

FLIGHT TIN( |41,00 ARRIVAL DATE NOV 87 1971

LOL |IS,iS YL 3D,21O GAL

LOft 24.92 VP |Z,SeS GAP

OP -27.49 ZAL 13e.97 ZAP

D|DTANCE DiG,i|4 [_RTH TO MAR3

-4,TS AZL 87,37 HCA |tO,El DNA liD,3R ECC .IGiR8 INC E,?EIO Vl E9.iRI

3,29 AZP 92,92 TAL 329,42 TAP I05.?1RCA |4G,OR APO 214.SS Y2 2S.766

83,39 ET8 t?5,42 ZA[ 121,10 ET[ |97,89 ZAC 75.11 [TC 270°45 LVI 17,70

DLA 9.49 RAL 327.08 RAD D341.8 VEL 11,732 PTH 6,76 VHP 3.66S DPA -51,10 RAP 293,90 [CC $.2800

L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3299,77 -41,60 110,S2 II2,52 115,59 IB $8 |7 2299.8 -87,74 89.26

_215,R3 -3D,20 100,35 193,37 lOD,0T IT 26 17 2215,S -85.08 81.44

3000.15 -91,43 98,3E 19?.08 104.11 19 4 58 200G.2 -21.63 ?=,26

2915,56 -27,e9 43,34 197.95 |OO,14 IR 39 3E 1915,6 -20.81 40.43

206Y,13 -2E.T! 6T,GO 198.2! 9t,6T 20 12 14 106T.8 -20,12 42.51 .

8390.03 -2T,Dg 46.91 197,93 100.84 2| 33 42 1390,0 -20.81 81.80

2142,9? "91,49 27,28 197,08 ID4.1| 22 48 31 1|43.0 "22.83 2.17

DlPFEREHTIAL CO_RECTIONI

TOE 1.2517 TRA 1,9158 TC3"2,3473 |AU *G702

RD[ 1.1351RRA 8.0107 RC3-2,9423 FAU ,1SOT|

FD£ 5.0673 FRAIO,S?DG FC3-?,4059 88P 8416

BOG |,689? BRA 2.T773 BC3 2,9799 FIR 2676

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

9GT 9810.8 8_ 93?8.5 903 1498,6 IT 94.3 8R 88.D 88 129.8

RRT .9639 RRF ,9977 RTF ,9672 CRT .9982 CR$ -.9974 C&T -.9015

SGB |092.8 R23 ,|325 R13 .9889 LEA 182,7 NSA _0.! SEA .T

991 5049,8 SG2 600,3 TNA 41.44 ELI 128.9 EL8 3,9 ALF 43.03

LAUNCH DATE MAR 90 187| F'LIOHT TIH[ 244.00

HELIOCENTRIC CONIC

RL 149.99 LAL -.OQ

RP 213,31 LAP -,?3

RC 137.991 _ |9.10

PLANETC_ENTRIC CONIC

C9 17.349 VHL 4,165

LNCH ARHTH LNCH TIN[

SO.O0 16 15 4

IO.O0 la 46 40

?O.O0 IT 30 O

80.OD 18 30 7

90.00 19 47 9R

100.00 21 18 59

liD,DO 22 89 26

LOL t08.69 VL 32,20| GAL

LOP 20.11 VP 22,349 GAP

GP "23,96 ZAL 140.10 ZAP

ARRIVAL DATE NOV 29 1971

DISTANCE 591,OgO EARTH TO NA_$

-4.80 AZL 87.57 HCA 197.48 ONA 180.34 [CO ,19096 INC 2.4300 VI 89.886

3,10 AZP 92.32 T/d. 329.14 TAP 160.02 RCA 146.01 APO 214.97 V2 25.732

91.57 ET$ 174.76 2A[ 119.95 IT[ 195.85 ZAC 76.76 ETC 270.27 LVl 16,4i

DLA 7,4_ RAL 328,03 RAD 0641,6 VEL 11.721 PTH 6,73 VNP 3.817 DPA "49.59 RAP Z_8.30 ECC 1,2833

L-I TIME INJ LAT INJ LONG INJ RT ARC ZNJ AZNTH INJ TIME PO CRT TIN |NJ 2 LAT INJ 2 LONG

3248,39 -40.22 107.08 191°91 117.94 IT 9 12 224e.9 -25°72 93.85

3164.4R -94,99 102.53 194.84 111.42 IT 39 25 2164.5 -23.16 78.49

3037.03 "30.97 94.09 196.72 103.43 18 20 37 2037.0 -80.90 99.94

2848,71 -27.05 80.80 197.72 103.16 10 l? 30 1848,7 -19.0S 56.21

239T,45 -23.81 62.64 199.03 101,99 20 31 IE 1597.4 "!8.39 39.0T

2329,19 -27.03 42.17 197,72 193,16 21 51 42 1383.8 -19.05 17.01

8083,RS -30.37 23.00 196,72 106,43 29 4 10 I083.G -20.80 358,56

DIFFERENTIAL CONNECTIONS

TOE 1,8647 TRA 8,0774 TC3-2,?009 BAU ,0919

ROE 1.0544 RRA 1.8894

PD[ $.0440 FRAIO.RD3_

|DE 1,6466 DRA 2.a074

LAUNCH DATE MAR 90 1971

HELIOCENTRIC C_llC

RL 149,99 LAL -,DO

RP 813,1| LAP -,99

R¢ 140.3S6 Gk |?,07

PLAN(TOCENTRZC CONIC

C9 17.191 VHL 4,141

LNCH AZNTH LNCH TIME

SO.O0 19 25 89

40.00 14 S# S

70.00 17 44 41

I0.00 19 4| 54

90.00 20 5 41

100.00 l| II 44

110.00 88 44 ?

N[D-COURD[ EX[CUT|ON ACCURACY

|iT 404R,9 9GR 3|74,R 303 1539.3

RC3-1,2607 rAU ,13307 RRT ,9083 RRF ,99?1 RTF ,9701

FC3-7.638£ BDP 0303 9C, B |145,2 R23 ,1979 Rl3 ,|877

BC3 2.9392 FDP 2?68 901 8106.6 8GZ 629,! THA 3?°83

FLIGHT TIH[ 241.00

DISTANCE 393.265

LOL IOG,G3 Vk 92.899 SAL "4,8§ AZL 9T,93 HCA 198,97 9NA 180,_? ECC ,190Rg

LOP _?,30 VP 22,|12 OAT 2,R0 AZP 92,09 TAL 328,65 TAP 167,52 RCA I45.94

GP -04.97 ZAL 141,01 ZAP 79.79 IT8 |?4.1R 2AE 118,69 [TE 194,03 ZA¢ 78.86

DLA 3,39 RAL 928°93 RAG E_|,E V[L 11,714 PTH 9.75 VHP 3°353 OPA -49.2!

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

3809.80 -$8.94 104.84 IRI,48 119.83 t7 18 59 2209,4

3120.35 033.93 99.35 194o38 113,38 17 51 8 2120,4

8iIG,2S -29.34 90.50 li9,6O 108.33 18 34 87 1986.3

2791.39 -29.09 79.$1 lg?.?O _03,03 19 33 23 l?gl.4

8337.18 -24.89 31.47 198,D4 103.88 20 4T 3R 1537.2

881S_86 "89,09 38.18 I87,70 105.05 23 ? 32 129S.9

8033.07 -29.34 19.41 198,$0 108,33 23 |9 0 1033.1

ORBIT DETERMINATION ACCURACY

IT 97.2 8R 88.5 ii 129,9

CRT .9993 CRR -.9999 CST -,9930

LIA 181.9 NSA 3,? I_A ,9

ELI 127.5 EL2 8.4 ALF 40,38

ARRIVAL DATE DEC 1 li?l

EARTH TO MAR9

INC 8,199R Vt 29,929

kPO 894.80 V2 8S.Ri?

ETC 2_0.tl LVl 15,3|

RAP 291,83 (¢C 1.8589

INJ 2 LAT INJ 8 LONG

-23.93 81.8S

-81,49 ?5.95

-19.16 96.$2

-17.45 52.73

-16.82 34.34

-17.49 14.10

-19.18 35S.S3

OIPVERENYIAL CONRECTIONI

YD8 1.2A30 TRA _,8389 TC3-2.0423 |AU ,TOO1

RD( .9i4i RRA 1,7782 RC3-1,1942 FAU .13523

FDC 4.909G FRAII,1433 FC3-?.8182 DiP 8D15

90[ 1.4174 IRA |,0549 l¢3 3,0840 FSP 8813

LAUNCH DATE NAN 30 1971

HELIOCENTRIC CONIC

RL 149.39 LAL ",DO

R) 815.02 LAP ",D|

RC 148,738 Gk I3,21

PLANETOCENTRIC CONIC

C9 17,122 VNL 4.130

LNCH A2NTN LNCM TIN_

50,00 16 34 51

IO.OQ ST tO 13

?0.00 17 57 46

8O.OQ 19 1 4?

DO.DO 20 21 22

lOO,OQ 81 44 $9

110.00 81 57 12

NID-COURIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4254.1 8DR 2981.? 8G3 tEE?.? 8T 100.8 $fl 77.4 89 188.9

NET ,970S RRF .9565 R?F ,_,27 CRT .9098 CR8 ",995S CIT -,194_

SGB 3220.0 M23 .1402 RI3 ,9898 LSA t$0.4 HSA 9.3 88A ,$

$91 S|RR,I $92 $04,3 THA 34,53 ELI 126.$ EL2 1.3 ALF 3?,49

_LIGNT TIN[ 241,0D ARRIVAL DATE DEC 3 1971

DI8TANC[ 398,430 EARTH TO HANS

LOL 115,13 YL 92,1|D GAL -4,D| AZL 88.06 MCA IgD.D3 |NA 110.41ECC ,15147 INC 1.$398 Vl 28,$84

LOP 2R.42 VP 82.474 GAP 2.?1AZP 91.82 TAL 928,33 TAP 111.40 RCA 141.87 4PO 214.19 V2 29.042

OP "23,01ZAL 141,93 ZAP ??,9? IT8 173.67 ZAE 11?,31 [TE 192,41 2AC ?9.$3 [TC 269.93 LVl 14,34

DLA 3,09 RAL 920,80 RAD 1941,3 V[LII, ?11 PTH 9,?4 YHP 9. 390 DPA -40, 93 RAP 290.DR

L-i TIME INJ LAT INJ LONG |NJ RT ARC INJ A2MTH INJ TIME PO CDT TIM INJ 2 LAT

3170.37 -9?,?8 IDI.88 IDt,27 121,40 17 2? 4? 2176.4 -82.41

3082.23 -32,79 90,68 194,34 114,88 18 1 33 2082,3 -1_ 96

8942.30 -28.36 8?,46 19_.66 109,88 18 4D 49 1942.4 -17.70

2741.R9 -23.17 73.42 1R?.84 106,61 19 4? 29 1741.g -16.03

2499,12 _23.99 $4.92 109.21 103,44 21 2 4? 1493,1 -IS e_

8216,39 -23.17 34.?9 10?.84 106,61 22 21 36 1216.4 -16.0_

1989.21 -28.3_ 16.37 199.66 IOg.BD 23 30 22 999.2 -1T.70

DIFFERENTIAL CCRRECTION8

TO[ 1.3049 TRA Z.3974 TC$-2,976! IAU ,?282

ROE .9299 RRA 1,6646 RC3"1,1241 FAU ,11642

FOE 4.0526 FRAIl.32?1 FC3-T.g089 BRP 8751

BO£ 1.6001 BRA 2.9186 9C9 3.1813 FDP 2847

NID-COURSE [XECUTICN ACCURACY

$GT 4316.? SGR 2001.9 103 1586.2

RRT ,9717 RRF .9936 RTF .9747

$GB 3313.2 R23 .1412 RI3 .g860

991 9285.0 392 3E3,7 THA 31,48

[CC 1,8519

INJ 2 LONG

80,17

?3.86

64,03

49,?S

$1.15

tl,t_

352.g?

ORBIT DETERMINATION ACCURACY

ST 103.2 SR 72.9 SS IZ0.0

CRT .g908 CR$ -,9942 CST -*g032

LSA 170.7 NSA g.1 SEA 1.0

ELl 126.4 EL2 1.2 ALF 35._4

304



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT_ MAR 30 19?1

HELIOCENTRIC CONIC

RL 149.38 LAL -.DO

RP 214,24 LAP -.82

RC 148,158 GL 13.81

PLANETOCENTRIC CONIC

C3 17.123 VHL 4,138

LNCH AZNTH LNCM TIME

50.00 18 43 20

80.00 17 20 15

70.00 18 9 32

80.00 19 15 B

90.00 20 35 23

100.00 21 58 O

110.00 23 8 58

FL|SHT T|ME 850.00 ARRTVAL OATS OEC S 1971

OISTANCE 603.609 EARTH TO MARS

32.289 GAL -4,97 AZL 98.26 HCA 20|.05 SMA 180,46 [CC .19211 INC 1.7356 Vl

V2

LV!

LOL 108.68 VL 29,028

LO_. 29,87 VP 22.439 GAP 2,52 AZP 91.62 TAL 529.24 TAP 159.27 RCA 145.79 APO 215.13 23.627

6P -21,77 ZAL 142.69 ZAP 76.20 ST6 173.23 ZAE 115.96 ETE 190.98 ZAC 80.88 ETC 269.80 13.43

OLA 2,51RAL 530.59 RAO 6641.5 VEL [t,711PTH 6.74 VHP 3.545 DPA 045.79 RAP 209.04 ECC 1.2818

L-| TIME INJ LAT |NJ LONG [NJ RT A$C INJ AZNTH INJ TIME PO C6T TIN INJ 2 LAT INJ 2 LONG

3147.48 -38.?4 99.91 191.31 122.67 17 35 47 2147.5 -21.06 78.75

3049.26 -31,82 94.41 194.66 116.16 18 11 4 2049.S -18.64 72.07

2904.52 -27,45 84.81 196.86 111,17 18 57 56 1904.3 -16.40 61.87

2698.90 -24.31 70.52 198.10 107.90 20 0 ? 1698.9 -14.76 47.20

2439.91 -23.14 51.88 196.50 106.73 21 16 3 1A39.9 -14.13 28.47

2173,37 -24.31 31.89 198.10 107.90 22 34 _3 1173.4 -14.76 8.57

1951.14 -27.45 15.78 196.86 /11.17 23 41 29 951.1 -16.40 350.78

DIFFERENTIAL CCRRECTIQN8

TDE 1.3313 TRA 2.5581 TC3-3.0954 BAU ,7484

RDE .8791RRA 1.5656 RC3-1.0515 FAU .15661

FOE 4.9088 FRAIl.4628 FC3-7.9185 BSP 8949

ODE 1.9953 6RA 2.9992 8C33,2692 FSP 2875

MZO-CO(JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4746.6 SGR 2635.8 SG5 [596.7 ST 106.5 SR 69.0 SS 127.Z

RRT .9724 RRF .9946 RTF .9763 CRT .9993 CRS -.9927 csr -.9960

SGB 5429.4 R23 ,1404 R13 ,9854 LSA 179.4 NSA 9.0 SSA 1.1

SG_ 3402,4 SG2 540.0 THA 28.68 EL1 126.9 EL2 2.1 ALF 82,99

LAUNCN DATE NAR 30 1971 PLIGHT TIME 252.00 ARRIVAL DArE DEE 7 1971

HELIOCENTRIC CCNIC

RL 149.39 LAL -.DO LOL 188.65 VL 32.2?2 GAL

RP 214.55 LAP -.39 LOP 30.83 VP 22.403 GAP

RC 147,555 GL 12.13 GP -20.62 ZAL 143.37 ZAP

PLANETOCENTRIC CONIC

C3 17.160 VHL 4.145 DLA

LNCH AZHTH LNCH TIME L-! T!NE !NJ LAT

SO.O0 16 51 4 3122.48 -35.81

60.00 17 29 22 3020.61 -50.94

TO.DO 18 20 10 2871.18 -26.62

80.00 19 27 9 2661.42 -23.50

90.00 20 48 1 2400,47 -22.54

100.00 22 10 1 2135.89 -23.50

110.00 23 19 37 1918.00 -26.62

DIFFERENT IAL CCRRECT|ON8

TDE 1.3618 TRA 2.7180 TC3-3.2045 BAU .7698

ROE .8386 RRA 1.4730 RC3 -,9810 FAU .15609

FOE 4.8622 FRAll.54S9 FC3-7,8695 88P 9168

BDE 1.8990 ERA 3.0914 BE3 3.5513 FSP 2888

DISTANCE 607.778 EARTH TO MARS

-5.03 AZL 88.45 HCA 202.21 SMA 180.51 DEC .19280 INC 1.5925 Vl 29.826

2.34 kip 91.44 TAL 327.92 TAP 170.13 RCA 145.71 APO 215.31 V2 25.591

74,47 ETS 172.85 ZAE 114.53 ETE 189.67 ZAC 82.03 ETC 269.67 LVI 12,59

1.21 RAL 331.35 RAD 6841.6 VEL 11.714 PTH 6.75 VHP 3.558 DPA -4A.71 RAP 268.11 ECC 1.2827

|NJ LONG INJ RT A$C [NJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT [NJ 2 LONG

98.25 191.48 125.71 17 43 6 2122.5 -19.88 77.55

92.49 194.90 117.22 18 19 42 2020.6 -17.47 70.54

82.63 197.18 112.24 19 8 1 1871.2 -13.25 99.99

68.03 198.47 108.97 20 11 31 1661.4 -13.61 45.00

49,_7 198.89 107.81 21 28 2 1400.5 -t3.00 28.13

29.40 198.47 108,97 22 45 37 1135.9 -13.61 6.37

11.57 197.18 112.24 25 51 55 918.0 -t5.23 349.91

MID-COURSE EXECUT!ON ACCURACY ORBIT DETERMINATION ACCURACY

9GT 4972.0 SGR 2480.4 SG3 1599.3 ST 109.8 SR 65.5 SS 126.2

RRT .9726 RRF .9934 RTF .9776 CRT .9984 CR$ -.9910 CST -.9968

SGB 5356.4 R23 .1381 R13 ,9850 LSA 179.4 MSA 9.0 SSA 1.2

$61 3532,2 SG2 518.1TMA 26.13 EL1 127.8 EL2 3.2 ALF 30.82

LAUNCH DATE MAR 30 1971 PLIGHT TIME 254.00 ARRIVAL DATE DEC 9 1971

HELIOCENTRIC CONIC

RL 149.39 LAL -.DO

RP 214.88 LAP -.35

RC 149.988 GL 10.79

PLANETOCENTR]C CONIC

C3 t7.286 VHL 4.198 DLA

LNCH AZHTH LNCH T!NE L-| T!ME [NJ LAT

50.00 16 38 9 3100.94 -34.98

GO.Do 17 37 41 2995,71 -30.16

TO.OO t8 29 31 2842.28 -23.96

80.00 19 38 5 2628.63 -22.76

gO.DO 20 59 29 2385.95 -21.60

tOO._O 22 20 SS 2103.11 -22.T6

1Z0.00 23 29 17 1889.09 -23.86

DIFFERENTIAL CCRRECTION$

TOE 1.3984 TRA 2.8788 TC3-3.3023 BAU ,7918

ROE .8044 RRA 1.3871RCS -.9128 FAU .15483

FOE 4.8180 FRA11.399T FC3-7.7545 BSP 9417

DOE 1.6107 8RA 3.1933 BE3 3.426t FSP 2893

DISTANCE 611.943 EARTH TO MARS

LOL I88,85 VL 32.276 GAL -5.09 AZL 88.61HCA 203.38 6NA 180.57 ECC .19334 INC 1.3877 Vl 29.826

LOP 82.03 VP 22.367 GAP 2.15 AZP 91.27 TAL 327.59 TAP 170.98 RCA 145.62 APO 215.52 V2 23.554

GP -19.57 ZAL 143.99 ZAP 72.77 ET$ 172.52 ZAE 113.08 ETE 188.52 ZAC 83.09 ETC 269.53 LVI 11.82

,09 RAL 332,07 RAD 6641.6 VEL 11.718 PTH 6.75 VHP 3.538 DPA "43.72 RAP 287.27 ECC 1.2845

|NJ LONG |NJ RT ASC !NJ AZNTH !NJ T!NE PO CST TIM INJ 2 LAT INJ 2 LONG

96.84 191.76 124.58 17 49 SO 2100._ -18.85 ?6.52

90.85 195.24 118.11 18 27 36 1995.7 -16.45 68.24

80.75 197.58 113.13 19 17 13 1842.3 -14.23 58.37

65.88 198.92 109.87 20 21 53 1628.6 -12.60 43.10

47.01 199.35 108.71 21 36 55 1366.0 -11.98 24.10

27,_5 198.92 109.8? 22 55 59 1103.1 -1Z.60 4.47

9,67 197.58 I13.13 24 O 46 889.I -14.23 347.28

HID-COURSE EXECUTION ACCURACT ORgIT DETERMINATION ACCURACY

SGT 3|93.7 SGR 2338.5 SG3 1595.8 ST 113.1SR 62.4 S$ 125.2

RRT .9723 RRF .SS2O RTF ._,68 CRT .9969 CRS -.9890 CSY -.9974

366 3695.0 R23 .1348 R13 .9046 LSA 179.7 NSA 9.1 3SA 1.Z

SGt 3STS.D $62 500.0 THA 23.82 ELI 129.1 EL2 4.5 ALF 28.84

LAUNCH DATE MAR 30 1971 FLIGHT TIME 256.00 ARRIVAL DATE DEC 11 1971

HELIOCENTRIC CONIC

RL 149.59 LAL -.DO

RP 215.21 LAP -,51

RC 182.438 GL 9_58

PLANETOCCNTRIC CONIC

C3 t7,433 VML 4.175

LNCH AZMTH LHCH TIME

50.00 17 4 41

80.00 1T 45 18

7O.OO 18 38 42

80.00 19 48 2

90.00 21 9 55

100.00 22 30 54

110.00 23 38 8

DIFFERENTIAL CORRECTIONS

TOE 1.4312 TRA 3.0378 TC5-3.3929 8AU .8151

RDE .7746 RRA 1.S06! RE3 -.8490 FAU .15332

FOE 4.7634 FRAIl.G092 FC3-7.6141BSP 9671

DOE 1.6_74 8RA 3.3066 8C3 3.4975 FSP 2882

DISTANCE 616.106 EARTH TO MARS

LOLIO8.6| VL 32.280 GAL -5.16 AZL 88.76 HCA 204.58 SNA 180.63 ECC .19432 INC 1.2380 Vt 29.826

LOP 38.20 VP 22.331 GAP 1.96 AZP 91.13 TAL 327.26 TAP 1T1.81 RCA 145.53 APO 215.73 V2 25.318

GP -18.60 ZAL 144.55 ZkP 71.11 ETS 172.23 2AE [11.62 ETE 191,49 ZkC 84.07 ETC 26_.43 LVI 11.11

OLA -.98 RAL 332.?S RAD 6641.7 VEL 11.724 PTH 6.76 VHP 3.544 DRA -42.80 RAP 286.52 ECC 1.2069

L-I T!NE !MJ LAT |NJ LOHG INJ RT A�C !NJ AZMTH (NJ T!ME PO CST TEN INJ 2 LAT [NJ 2 LONG

3082.11 -34.23 95.65 t92.13 125.30 17 56 5 2082.1 -17.95 75.65

29?4.05 -29.45 89.45 [95.66 1!8,85 18 34 52 1974.! -15.55 68.11

2817,03 -25,17 79,11 198,05 113.88 19 25 39 1817.0 -13.33 56._6

2599.92 -22.08 64.02 199.43 110.63 20 31 22 1599.9 -11.70 41.45

2335.68 -20.93 45.04 199.88 109.47 21 48 51 1335.7 -11o08 22.34

2074.39 -22.08 25.38 199.43 110.63 23 5 28 1074.4 -11.70 2.81

1863.85 -25.17 8.03 198.05 1!5.88 24 9 12 863.8 -13,33 345.88

MID-COURSE EXECUTION ACCURACT ORBIT DETERMINATION ACCURACY

SOT 5409,9 $GR 2201.3 8G3 1586.2 ST 116.5 SR 59.6 $S 124.0

RRT .9715 RRF .9902 RTF .9795 CRT .9950 ORS -.986? CST -.99?9

SGB 5840_6 R23 ,1303 R13 ,9844 LSA 18U.0 MSA 9.2 SSA 1.3

861 5820,5 SG2 484.7 THA 21.73 EL1 130.7 EL2 5.3 ALF 2?,02

5O5



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 30 |S?|

N[L|OCENTRIC CONIC

RL I49.39 LAL ".GO

RP 213.54 LAP ",4l

• RC 154.904 GL 0,4?

PLANETOCENTR|C CD_llC

C3 17o6|4 VNL 4,1D7

LNCH AZNTH LNCH TIME

S0.00 17 tO 46

60.00 17 SRlg

70.00 18 49 46

9O.OO 19 57 9

9D,OO 21 19 29

tOO.DO 22 40 1

110.00 23 46 IS

FLIGHT TIME 2SR.O0 ARRIVAL DATE DEC 13 1971

O||TANCE 620.266 EARTH TO N&RS

LOL 188,6S VL 32.284 GAL -5.23 AZL 88,90 HCA 209.72 8MA |8O.TO ECC .|9S15 INC 1.1014 vt 2B.$26

LOP 34°3? VP 22,295 GAP 1,70 AZP 90.99 TAb 326.91 TAP 172.64 RCA 148,44 APO 215.97 V2 2S.48D

GP -IT,TO ZAL 145.07 ZAP M,$O ET| 171.98 ZAE |10,|5 ETE 186,58 ZAC 84,97 ETC 269.33 LVI |O,4S

DLA -|,92 RAL 333,41 RAO 6a4|.8 VEL tl.732 PTH B.?E VHP 3,|S4 DPA -At,94 RAP _89,95 [CC 1,2899

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

3069,93 -33.6! 24,64 192,56 129,90 18 | 48 2069,S -17,|7 74,90

2955.24 -28.93 88.25 196,|4 |19,A8 18 4| 34 1955.2 -14.77 67,14

2794.98 -24.56 77.69 198,57 114.52 19 33 24 1795.0 -12,54 55.75

2574.74 -21,47 62.40 199,99 1||,26 20 40 4 1574,7 -10.90 40.00

6309,09 -20.31 43,33 200.46 |10.11 21 57 58 1309.1 -10.28 20.80

2049.21 -2|,47 23.7T 199,99 111.26 23 14 lO 1049.2 -ID.DO 1.37

1841.80 -24.56 6,6! 198.57 1|4.52 24 16 57 841,8 -12.34 $44.67

DIFFERENTIAL CCRRECT|ON8

TDC 1.4698 TRA 3,1969 TC3-3,4750 BAU .9392

ROE .?492RRA 1,2302 RC3 -.7895 FAU o|5147

FOE 4.7099 FRAII,SD85 FC3-7,4449 DiP 9937

DO2 1.6494 BRA 3.4254 De3 3.5636 FIP 2863

LAUNCH DATE MAR 30 |971

HEL|OCENTRIC CCNIC

RL 149.36 LAL ".00

RP 2|5.8? LAP -.44

LOL |88.65 VL 32.289 GAb

LOP 35.53 VP 22.258 GAP

HID-COURSE EXECUTION ACCURACY

8GT 562|,5 8GR 2073.8 863 1571,9

RRT ,9703 RRF .9882 RTF ,9803

9GD 5992.5 R23 °|250 R13 .9842

SG| 5973,9 962 472.3 THA 19,84

FLIGHT TIME 260.00

DISTANCE 624,422

-5.30 AZL 8g,02 NCA 206.89 3NA |5O.?R ECC .19603

1.59 AZP 90.87 TAL 325.56 TAP 173,43 RCA 145.34

RC 157._85 GL ?.46

PLANETOCENTRIC CONIC

C3 |7.928 VHL 4.222

LNCH AZMTH LNCH TIME

50.00 17 16 18

90.00 17 58 48

?O.O0 18 54 17

9D.00 20 3 32

90.DO 2| 28 16

1DO,DO 22 48 24

liD,D0 25 53 44

GP -16.87 ZAL |45.55 ZAP 67,93 ET3 171.77 ZAE 108.70 [TE 185.76 ZAC 83.81

OLA -2.76 RAL 534.04 RAD 664|.9 VEL 11.74| PTH 6.77 VHP 3.569 DPA -41.15

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO CST TIM

3051.99 -33.05 93.78 193.04 126.41 18 7 10 2052.0

2938,95 -28.28 87,22 199.67 |20,00 18 47 47 1938.g

2775.75 -24.01 76.47 199,15 1|5,05 19 40 55 1775.8

2552.67 -20,92 60.99 200.39 111.81 20 48 5 1552.7

2285.76 -19,76 41.85 201,07 110.65 22 6 21 1285.8

2027.15 -20.92 22.36 200,$9 111.81 23 22 12 1027.1

1822.57 -24,0i 5.39 199.15 115.05 24 24 6 822,6

ORBIT DETERMINATION ACCURACY

ST 119.9 5R 57.0 5l 122.8

CRT .9928 CR$ -,9842 CST -.9983

LSA 180.6 NSA 9.3 $$A t.5

ELI 132.6 EL2 6.3 ALF 25.33

ARRIVAL DATE DEC 15 1971

EARTH TO NAR$

INC .9766 Vl 29.826

APO 216.22 V2 25.443

ETC 269.24 LVI 9.83

RAP 285,26 ECC 1._934

INJ 2 LAT INJ 2 LONG

-16.50 74.25

-14,08 66.30

-11.84 54.70

-10.19 38.75

-g.57 19.46

-10.19 .12

-11.84 543,61

DIFFERENTIAL CORRECTIONS

702 1.3106 TRA 3.5505 TC3-3.547D 6AU ,8634

ROE .7277 RRA 1,1593 RC5 -,7328 FAU .1491|

FOE 4,6574 FRAIl,543? FC3"?,24OD BRP 10220

ODE 1.6767 DRA 3.55|0 Be3 3,6228 FRP 203D

LAUNCH DATE NAN 30 |971

HELIOCENTRIC CONIC

RL 149.39 LAL -.00 LO(. 388.65 VL 32,294 GAL

RP 216.21 LAP -.41 LOP 36.69 VP 22.222 GAP

RC I59.801GL 6,53 GP -16.0D ZAL 146,0| ZAP

PLANCT_ENTRIC CONIC

NID-COUR8E EXECUTION AcCuRACY

SGT 5620.5 SGR 1959.2 6G3 1553,5

RRT .9685 RRP ,2857 RTF ,g608

8GB 6149,0 R23 ,1194 R13 ,9841

8G1 6131.5 8G2 463,6 THA 16,14

FLIGHT TIME 262,00

ORBIT DETERMINATION ACCURACY

8T 123.3 SR 34.? 86 121.5

CRT .9897 CRS -.9813 ¢6T -,9R86

LSA |51,5 NSA 9.8 SSA 1,3

ELI 134.7 EL2 7.2 ALF 26.7R

C$ I8.ODR VHL 4.261

LNCH AZNTH LNCH TIME

SO.DO 17 21 30

lO.OD 18 4 49

70.00 19 I 12

80.00 20 13 16

80.00 21 36 21

tOO.DO 22 58 9

110.00 O 4 34

ARRIVAL DATE DEC t7 1971

DI8TANC[ 628.574

-5,30 AZL 86.14 HCA 208.05 8MA 180.06 [CC ,1R695

|,41AZP 90,76 TAL 326,20 TAP 174,25 RCA 145.24

66.40 ET$ 171,59 ZA[ 107.25 [T[ |85,03 ZAC 86.59

EARTH TO MkR8

INC .8817 Vl 28.826

APO 216.48 V2 23.405

ETC 269.t8 kVl 9.25

DLA -3,$2 RAL 334.65 RAD 6642,0 VEL 11.751 PTH 6.70 VHP 3,500 DPA -40.40

L-| TIME INJ LAT |NJ LONG INJ RT A8C ZNJ AZHTH INJ TIN[ PO CS1 TIM

3040.03 -32,56 03.05 193.97 12E.83 19 12 tO 2040.0

2924,03 -27,80 66,34 197,23 120,44 18 53 33 1924.0

2750,0! -23,52 75.41 199.75 !15.51 Ig 47 II 1758.0

2533,39 -20,42 SD,TT E01,23 112.27 20 55 30 1533.4

2265,29 -19.27 40.55 201.72 I!1.11 22 14 i 1265.3

2007.03 -20,42 2|,14 201.23 112,27 23 29 36 1007.8

1805.82 -23.32 4.33 199.75 115.5! 0 34 40 805.8

RAP 284.74 ECC 1.2974

INJ 2 LAT INJ 2 LONG

"15.82 73.71

-13.49 $5,39

-11.23 S3,TS

-9.57 37.63

-0.94 18.20

-9.57 359.02

-11.23 342.70

DIFFER £NTIAL CCmRECTIOMS

YD[ |.5341TRA 3.5194 TC3-3.812| 9AU .8879

ROE ,7093 RRA I,og29 RC3 -,6?OR FAU ,14944

FOE 4.6042 FRAII.4783 _C3-7.0164 RIP 10508

ODE 1.7083 ERA 3.6823 OC3 3,6T53 FSP 2806

HID-COURSE EXECUTION ACCURACY

SGT 0030,5 SGR 1851,0 3G3 1531.9

RRT ,1692 RRF .8929 RTF ,_|3

SGB 6300,2 R23 ,1134 R13 ,9840

SGI 6291.6 5G2 457,2 TNA IS,St

LAUNCH DATC MArl 30 1971 FLIGHT TIME 264,00

HELIOCENTRIC CONIC

Rt. 149,39 LAL ",OO

RP R16,36 LAP -,37

RC 1R2,390 6L 5,66

PLANETO¢ENTRI¢ CONIC

C3 18.336 VML 4,282

LNCN AZNTN LNCH TIME

50.00 17 26 21

60.00 tO tO 24

70.00 19 7 37

80.00 20 20 25

80.00 21 43 50

100.00 23 3 17

110.00 O 10 59

ORBIT DETERNtNAT|ON _CCURACY

ST 126,7 SR 527 S$ t20.2

CRT .9065 CRI -.87[1CIT -.9888

LIA 182.2 NSA |0.1 98A 1.3

ELI 137.0 2L2 8.0 ALF 22.30

ARRIVAL DATE DEC t8 1971

DIITANC[ 632,722

LOL |88.65 VL 32.299 GAL -5,46 AZL R9,24 HCA 206.20 |MA 180,95 ECC ,ISTg2

LOP 3?.83 VP 2|,186 GAP |,_2 AZP 9D,66 TAk 325,83 TAP 175,03 RCA 145,13

GP -15,37 ZAL 146,44 ZAP ($4,92 ET8 171.43 ZAE 105.82 [TE 184,35 ZAC 87,31

OLA -4.20 RAL 335.24 RAD 1642.1 V[L tt.TD3 PTH 9.T9 VHP 3.110 DPA -39,T1

L-| TIME INJ LAT INJ LONG INJ RT A6C INJ AZNTM |NJ TIME PO CgT TIN

3029.65 "32,|4 92,44 |94.|3 127.18 %8 16 31 20_.8

2g12,70 -2?.36 85,5g lgT,83 120,81 18 38 $7 1912.7

2?44.48 -23.09 74,50 200.59 115.89 19 53 21 1744.5

2516.50 -19.g8 58.71 201.89 112.66 21 2 22 1516.S

2247,57 -|8.82 39,42 202,39 $11.30 22 21 17 1247.4

|990.97 -1g,98 20,08 201.89 112.66 23 36 28 991.0

1791,29 -23.09 3,42 200,39 115.89 0 40 50 791.3

HID-COURSE EXECUTION ACCURACY

SGT 6226.9 6GR |750.2 $63 1307,3

RRT .g635 RRF .9795 RTF .9816

6GB 6468.2 R23 .|075 R13 .9839

$61 6452.2 662 453.4 THA IS.23

DIFFERENTIAL CORRECTION6

TOE 1.5985 TRA 3.6754 TC3-3,671| BAU .g13|

RDE .6936 RRA 1.0301 RC3 -,6306 FAU *|4362

FDE 4.5491 FRAIl,3915 FC3-6.7807 B6_ 10797

BO[ 1.7425 BRA 3.8170 BC3 3.7249 FSP 2769

EARTH TO NARS

IHC .755_ VI 29.$26

APO 218,78 V2 25.366

ETC 269.09 LVI B.70

RAP 294.28 ECC 1.3018

INJ 2 LAT 1NJ 2 LONG

-13.42 73,25

-12,97 64,97

-10.70 52,99

-9.02 32.70

-8.30 17.21

-9.02 398.07

-10.70 341.91

ORDIT DETERMINATION ACCURACY

ST 130.1 8R 50.B 95 118.9

CRT ,g828 CR8 -.9747 CST -.99gl

LgA 193.1 MDA 10.5 9SA t.3

EL1 t3g.4 EL2 8.8 ALF 21,09



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 30 lt?l

HELIOCENTRIC CCNI¢

RL 149,39 LAL ".OO

RP 816.91 LAP ".$3

RC 164,g12 6L 4.90

PLANET_ENTRIC CONIC

C8 18.826 VNL 4.516

LNCH AZMTH LNCM TIME

SO.OO IT 30 54

DO.DO 18 15 37

70.00 19 15 54

80.00 20 27 3

90,DO 21 50 46

100.00 23 9 55

110.00 O 16 56

FLIGHT TIME 2lE,O0 ARRIVAL DATE DEC El 1971

OISTAN¢[ 636.D6i EARTH TO MAR1

LOL I86.68 VL 32.308 GAL "S,54 AZL 89.34 HCA 210.$6 6MA tit.04 [¢C .19693 INC .R569 VI 29.828

LOP S9.DO VP 22.1S0 GAP 1.04 kZP gO.S? TAL 328.48 TAP l?S.lt RCA 145.02 APO E1?.O5 VE 25°327

6P -14,?0 ZAL 146,85 ZAP 58,48 ITS lTt,30 ZAE 104,4| ETE 283,80 ZAC D7,SB ETC 269.04 LVI 8,19

DLA -4,62 RAL 335.61 RAD 6642,2 V[L 11. 776 PTH 6.DO VMP 5.636 DRA "39,06 RAP 283.90 ECC 1.3D6G

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

3021,24 -61,79 91,92 |94,72 12T.47 18 21 15 2021.2 -15.00 72.88

2902.33 -27.01 84,95 190.46 121,12 19 3 59 1902.3 -12.53 64,4]

2731,93 -22,72 73.72 201.05 116.22 19 59 6 1731.9 -10.24 52.32

2501.83 -19,60 57.79 202,58 112.99 21 8 45 1501.8 -8.54 35.88

2231.75 -18,45 58.45 203.09 11|,84 22 27 58 1231.7 -7.90 16.37

1976.30 "19.60 19,16 202.58 112.99 23 42 52 976,5 -8.54 $57.26

1778.75 "22.72 2.64 201.05 116,22 O 46 55 779,7 -10.24 341.23

DIFFERENT IAL CORRECTIONS

TOE 1.6457 TRA 3.8356 TC3-3.?213 BAU .9361

ROE .6803 RRA .9713 RC3 -.5849 FAU .14052

FOE 4.4945 FRAIl.2907 FC3-6.5310 BSP 11094

BOB 1.7808 DRA 3.9567 8C3 3.7670 FDP 2728

LAUNCH DATE MAR 50 1971

HELIOCENTRIC CONIC

RL 149.39 LAL -.DO

RP 217.26 LAP -.30

RC 167.446 GL 4,18

PLANETOCENTRIC CONIC

C3 18.942 VHL 4.352

LNCH AZNTH LNCH TIME

50.00 17 35 ID

60.00 18 20 29

70.00 19 19 6

60.00 20 33 13

90.00 21 57 12

100.00 23 16 5

110.00 O 22 29

HID-COURSE EXECUTION ACCURACY

SGT 6418.9 SGR 1656.8 SG3 1460.5

RRT ,9598 RRF .9756 RTF .9819

$GB 6629.3 R23 .1015 R15 .9838

SG1 6613.9 862 451.4 THA 13.98

FLIGHT TIHE 268.00

DISTANCE 641.004

LOL 188.55 VL 32.311GAL -5.62 AZL 89.43 HCA 211.51 8HA 181.13 [C¢ .19998

LOP 40.15 VP 22.114 GAP .86 AZP 90.48 TAL 325.07 TAP 176.58 RCA 144.91

GP -14,07 ZAL 147,25 ZAP r_.,09 ITS 171,19 ZAE 103.02 ETE 183,27 ZAC 88,61

DLA -5.37 RAL 336.36 RAD 6642,4 VEL 11.788 PTH 6.81 VHP 3.663 DPA -38.45

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

3014.06 -31.49 91.50 195.54 127.71 18 25 24 2014.1

2893.55 -26.70 84.41 199.11 121.38 19 8 42 1893.5

2721.17 -22.39 73.06 201.73 116.49 20 4 27 1721.2

2489.13 -19.26 57.00 203.28 115.27 21 14 42 1489.1

2218.17 -18.08 37.60 203.80 112.12 22 54 10 1218.2

1963.60 -19.26 18,37 203.28 113.27 23 48 49 963.6

1767.99 -22.39 1.97 201.73 116.49 O 51 57 768.0

ORBIT DETERMINATION ACCURACY

8T 153,5 8R 49.2 88 117.5

CRT .9787 CR6 -.9710 CST -.9993

LSA 184.2 NSA 10.9 SSA 1.3

EL1 142.0 EL2 9.5 ALF 19.91

ARRIVAL DATE DEC 23 1971

EARTH TO NAR5

INC .5648 Vl 29.826

APO 217.35 V2 25.288

ETC 268.99 LV1 7.69

RAP 283.57 ECC 1.3117

INJ 2 LAT INJ 2 LONG

-14.65 72.54

-12.16 64.01

-9.84 51.73

-8.12 35.16

-7.47 15.60

-8.12 356.55

-9.84 340.65

DIFFERENTIAL CORRECTIONS

TDE 1.6956 TRA 3.9950 TC3-3.7674 BAU .9639

ROE .6691RRA .9158 RC3 -.5429 FAU .13757

FOE 4.4384 FRA|l.t750 FC3-6.2786 BSP 11381

DDE 1,8210 BRA 4.D986 BC3 3.6063 FDP 2681

LAUNCH DATE NAR 30 1971

NELIOCENTR IC CONIC

HID-COURSE EXECUTION ACCURACT ORBIT DETERNINATION ACCURACY

SGT 6605.3 SGR 1570.1 5G3 1451.8 8T 136.9 8R 47.6 S8 116.1

RRT .9555 RRF .9711RTF .9821 CRT .9742 CR6 -.9659 CST -.9994

8GB 6789.4 R23 .D959 R13 .9837 L8A 185.3 MSA 1t.3 SSA 1.3

SGI 6774.3 SG2 451,5 THA 12.85 ELI 144.6 EL2 10.2 ALF 18.83

FLIGHT TIHE 270.00 ARRIVAL DATE DEC 25 1971

DISTANCE 645.138 EARTH TO MARS

RL 149.39 LAL -.DO

RP 217.61 LAP ".26

RC 169.992 GL 3.52

PLANETOCENTRIC CONIC

C3 19.277 VHL 4.391

LNCH AZNTH LNCH TIME

50,00 17 59 11

60.00 18 25 2

70.00 19 24 17

60.00 20 38 57

90.00 22 5 1!

100.00 25 21 49

110.00 O 27 59

LOL 188.69 VL 82.317 GAL -5.70 AZL 89.52 HCA 212.65 8HA 181.23 ECC .20107

LOP 41.39 VP 22.078 GAP .67 AZP 90.40 TAL 324.68 TAP 177.33 RCA 144.79

GP -$3.49 ZAL 147.64 ZAP 60.75 IT8 171.10 ZAE 101.65 ETE 182.80 ZAC 89.19

DLA -5.87 RAL 336.90 RAD 6642.5 V[L 11.802 PTH 6.82 VHP 3.693 DPA -37.88

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

3008.16 -31,24 91,15 195,97 127,90 18 29 19 2008,2

2888.20 -26.44 83.97 199.77 121.60 19 13 9 1886.2

2712.02 -22.11 72.49 202.42 116.72 20 9 29 1712.0

2478.22 -18.96 56.33 204.00 113.50 21 20 16 1478.2

2206.46 -17.78 36.87 204.52 |12.36 22 39 57 1206.3

1952.69 -18.96 17.69 204,00 I13.50 23 54 22 952.7

1758.84 "22.11 1.41 202.42 116.72 0 56 58 758.8

INC .4795 Vl 29.826

APO 217.67 V2 25.249

ETC 268.95 LVI 7.22

RAP _83.31 ECC 1.3173

INJ 2 LAT INJ 2 LONG

-1A.57 72.27

-1_.85 63.64

"9.5D 51.24

-7.76 34.55

-7.11 14.95

-7.76 355.9_

-9,50 340.16
DIFFERENTIAL CORRECTION8

TD[ 1.7440 TRA 4.1561 TC3-3.8049 BAU

ROE .660D RRA .8637

FOE 4,3886 FRAII.0522

BOB 1.8652 DRA 4.2449

LAUNCH DATE MAR 30 1971

HELIOCENTRIC CONIC

RL 149.39 LAL "*DO

RP 217.97 LAP ",22

RC 172.84? GL 2.90

PLANETOCENTRIC CONIC

¢3 19.633 VHL 4.431

LNCN AZHTH LNCH TIME

50.00 17 42 58

60.00 18 29 19

70.DO 19 29 7

8O.OO 2D 44 18

90.00 22 8 45

100.00 23 27 10

110.00 O 32 29

MID-COURSE EXECUTION ACCURACY

.9091 SGT BT$?.7 8GR 1490.3 $G5 1422.0

RC3 -.5053 FAU .13393 RRT ,9505 RRF ,9859 RTF ._22

FC3-6,0148 9SP 11652 8GB 1949,4 R23 ,0905 RI3 ,9836

9C3 3.8380 FSP 263S 8G1 6934.6 $G2 455.2 THA 11.84

FLIGHT TIHE 272.00

DISTANCE 649.267

LOt. 168.65 VL 32.324 GAL "5.79 AZL 89.60 HCA 213.80 8MA 181.33 ECC .20220

LOP 42.44 VP 22.042 GAP .49 kip 90,33 TAL 324.28 TAP 178.07 RCA 144.67

GP -12.g4 ZAL 148.01 ZAP 59.44 ITS 17t.02 ZA[ 100.30 ETE 182.38 ZAC 89.74

DLA -6.33 RAL 337.43 RAD 6642.7 VEL 11,617 PTH 6.84 VHP 3.725 OPA -37.34

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

3005.42 -31.04 90.87 196,62 128.06 18 53 2 2003.4

2880.14 -26.22 85.60 200.45 121.77 19 17 19 1880.1

2704.33 -21.88 72.02 203,13 116,91 20 14 11 1704.3

2468.93 -18.71 55.75 2D4.73 113.70 21 25 27 1468.9

2196,44 -17.52 36.25 205.26 112.56 22 45 22 1196.4

1943.40 -18.71 17.12 204.73 113.70 23 59 34 943,4

1751=15 -21,88 .94 203,13 116,91 1 1 40 751.l

DIFFERENTIAL CCRRECTION8

TOE 1.7964 TRA 4.3169 TC3-3.8382 BAU 1.0149

ROE .6524 RRA .6143 RC3 -.4671 FAU .13050

FDE 4.3505 FRA1D.9181 FC3-5.7543 DSP 11974

BOB 1.9112 8RA 4.3950 BE3 3.8665 FSP 2584

NID-COURSE EXECUTION ACCURACY

SGT 6964.7 SGR 1416,1 SG3 1390,8

RRT .9447 RRF .960D RTF .9823

SG8 7107.2 R23 .6854 R13 .9834

$G1 7092.6 SG2 456.0 THA 10.92

ORDIT DETERMINATION ACCURACY

8T 140,3 SR 48.5 85 114.7

CRT ,9694 CR$ -.9o67 C$T -.9_05

LSA 186.6 NSA 11.7 88A 1.3

ELI 147.3 EL2 10.8 ALF 17.85

ARRIVAL DATE DEC 27 1571

EARTH TO HAR8

INC .3_93 Vl 29.828

APO 238,00 V2 25.209

ETC 268.92 LVI 6.77

RAP 283,10 ECC 1.3231

INJ 2 LAT INJ 2 LONG

"14,13 TE,D6

-11.59 65.34

-9.22 50.83

-7.46 54,03

-6.79 14,36

-?.46 355.4D

-9.22 539.75

ORBIT DETERMINATION ACCURACY

ST 143,6 SR 45.1 $S 115.3

CRT .9643 CRS -.9582 CST -.9996

LSA 187.9 NSA 12.1 SSA 1.3

EL1 150.0 EL2 11.4 ALF 16.95
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE HAR 30 1971

HELIOCENTRIC CONIC

RL 149o39 LAL -,OO L_ Ill,iS VL

RP 218.33 LAP -.19 LOP 43.59 VF 12,D06 GAP

R¢ 175,114 GL t.33 GP -18,42 ZAL 148,38 ZAP

PLAHETO¢ENTRIC CONIC

CS 2O°OO9 VHL 4,473 DLA "9,74 RAL 33T.98 RAD 6942,8

LNCH AZHTH LNCH TIHE L'| TIN[ INJ LAY INJ LONG

SO.OD 17 4l 33 2999.73 -30,99 iO,69

SO.DO 18 $3 E! 2875,2? -26,05 83.31

70,00 19 33 38 2G97.gT -21.68 T1.63

80.OD 2O 49 18 2491.1! -|8.49 55.27

90.DO 22 13 S8 2187,9S "17,30 35.73

1DO,DO 23 32 10 1938.59 -18.49 16.64

110.00 0 3T 1 IT44,79 -21.68 .5§

Olfr_ER[NT IAL CORRECT|ON8

TOE 1.85D3 TRA 4.4T89 TC3-3,8950 8AU l,O4O4

ROE .649S RRA .TRY8 RC3 -.4334 FAU ,12Ggl

FOE 4,2774 FRAIO.TTS3 FC3"S,4907 BSP I226?

DOE 1.9800 8RA 4.5442 BC3 3,2892 FSP 2534

LAUNCH DATE NAR 80 1971

HELIOCENTRIC CONIC

RL 149.39 LAL ".DO

RP 218.69 LAP -.IS

LCL 198.65 VL 32,337 GAL

LOP 44.72 VP 21.971 GAP

PLIGHT TIN| E?4.OO ARRIVAL DATE DEC El 1971

DISTANCE IS3,391 EARTH TO HARI

3t,330 GAL "S,$8 AZL 89.68 HCA 2|4,03 8NA 181.44 ECC .20338 IHC .3244 V| IS,ORE

.30 AZP 90.2? TAL 823.07 TAP ITS.el RCA 144.94 APO 218.34 V2 ES. tSI

Re. IS ST8 1?D,96 ZAE 98,99 (TE 182,0D ZAC gO.E6 ETC 298.9D LVI Go33

VEL |1,933 PTH 6,85 VHP 3,759 OPA -36,64 RAP Z82,94 ECC 1,9293

INJ RT ASC IHJ AZHTH IHJ TIME PO CST TIN |NJ 2 LAT INJ E LONG

|97.29 128,18 |8 36 32 1999,7 -13.95 71.89

201.15 121.9! t9 21 16 1875,3 -11.38 93.10

203.85 117.06 20 18 39 1698.0 *8.99 50.49

205.49 113.87 21 30 19 1461,1 -7.20 33.60

209.00 112,73 22 50 25 1189.0 -6.52 13.98

205.49 113,8T 24 4 25 935.9 -7,20 354.9?

203.85 117.09 l 9 6 744.8 0J.98 839.41

HID-COURSE EXECUTION ACCURACY _qBIT DETERMINATION ACCURACY

SET 7137.6 9DR 1347.8 9G3 1359.0 8T 142.9 82 44.0 89 111.9

RRT .9380 RRF ,D582 RTF .9923 CRT .9589 CR3 -.9535 CST -.9997

8GD 7263.? R23 .O8O? RI3 ,9833 LSA 189.4 NSA 12.6 88A 1.3

391 ?249,1 9G_ 460.1 THA 10.09 ELI 132.9 EL2 12.0 ALF 19.12

FLIGHT TIN| 2?6.00 ARRIVAL DATE DEC 31 19?1

DISTANCE 657.809 EARTH TO NARD

-5.97 AZL 89.75 HCA 216.07 8HA 181.98 ECC .20459 |NC .2534 Vl 29.828

• 12 AZP 90.20 TAL 323.49 TAP I79.53 RCA 144.41 APO 218.70 V2 23.129

RC 177.690 GL 1.80 GP -1|.94 ZA L 148.74 ZAP 56.97

PLANETOC£NTRIC CONIC

C3 20.405 VHL 4.517 DLA -7.11 HAL 338,45 RAD 6943.0

LNCH AZHTH LNCH TIN( L-I TIHE INJ LAT INJ LONG

SO.DO 17 49 35 2997,01 -3D.T8 90.50

SO.DO 18 3T 8 2871.47 -25,91 83.08

?D,DO 19 37 53 2892.82 -21.52 T1.32

$0.00 20 53 58 2454.63 -19.32 54.87

gO.OO 22 18 49 2190.89 -17.11 35.30

100.00 23 3S SO I929.11 -19.32 16.24

110.00 O 41 19 1739,64 -2|,52 .24

DIFFERENTIAL CCRRECTION8

7DE !.9052 TRA 4.i413 TC3"3.9886 DAU 1.0695

ROE .S4|9 RRA .TE3? RC3 -.4026 FAU ,12336

FOE 4.2233 FRAIO.S323 FC3-S.2340 SIP 12583

DDE R.DIO4 DRA 4.6974 6C3 3.9094 FIR 24D0

LAUNCH DATE MAR 30 1971

HELIOCENTRIC CONIC

RL 149.39 LAL -.DO

RP 219.OG LAP *.ll

RC 180.275 GL 1.31

PLANETOCENTNIC CONIC

C3 20.920 VHL 4,593

LNCH AZNTH LNCH TIME

• SO.DO 17 53 9

SO.DO 19 40 49

TO.DO 19 41 93

tO.DO 20 58 !|

tO.DO It 23 tE

tOO.DO E$ 41 t3

I|O.O0 O 49 13

(TS 170.91 ZAE 97.70 ETE 181.65 ZAC 90.T4 [TC 268.89 LVI 3.91

VEL 11,850 PTH 6.8T VHP 3.795 SPA -36.36 RAP 282.83 ECC 1.3358

INJ RT ASC INJ AZHTH INJ TIME PC) CST TIM INJ 2 LAT 1NJ E LONG

197.97 128,26 18 39 53 1997.0 -13.92 71.77

201.85 122.02 19 24 59 1871.5 -11.22 62.91

204.58 117.18 20 22 49 1692.8 -8.79 50.21

209.2! 114.00 21 34 53 1454.9 -6.99 33,24

209.76 112.86 22 55 lO 1180.9 -9.30 13.48

206.21 114.00 24 8 59 929.1 -6.99 3_4.$0

204.58 117.|8 ! IO 15 739.6 -8.79 339.13

HID-COURSE EXECUTION ACCURACY CilDIT DETERMINATION ACCURACY

8GT 7305.9 3GR 1284,8 393 1329.6 9T ISO.2 9R 43.0 $9 110.4

RRT .9303 RRF ,9455 RTF .9022 CRT .9532 CRS -.9486 CIT -.9998

8GB 7418.0 223 .0?98 R!3 .983! LSA lgO.6 HSA 13.0 SSA 1.3

891 7403.4 3G2 463.0 THA 9.38 ELI tSS.? ELE 12.5 ALF 15.38

FLIGHT 7114[ |?8,00 ARRIVAL DATE JAN 2 I97|

DZ8TAHCE 691.920 EARTH TO MARS

LOL 119.68 VL 32.344 GAL -G.O? AZL 89.D1HCA 217.20 8HA 181.97 [CC ,20594 1NC .1896 Vl 29.829

LOP 45.85 VP _l.g3s GAP -.09 AZP 90.19 TAL 323.0§ TAP 160.25 RCA 144.27 APO 219.06 V2 25.OSl

GP -|1,49 ZAL 149.D9 ZAP SS.T9 IT3 170.8? ZA[ 99.43 [T[ |81.34 ZAC 91.19 ETC 2_8,89 LVI 3.51

DLA -7.44 RAL 839.R4 RAD 6843.2 VEL 11,86T PTN 9.88 VHP 3,833 DPA -3S.91 RAP 282.T? ECC 1.349G

L*I TIN[ INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIN| PO CST TIN INJ 2 LAT INJ E LONG

2RSS,I? -3O.TO DO.40 199.99 '129.32 18 43 3 19S$.E -13.73 Tt.S9

EOi8.iS -iS.el 92.91 202.37 122.09 19 tO 31 1898.? -|l.IO St.?Y

till,T9 -EI,3i ?l.O7 205.3I 1t?,88 20 29 41 IGO8.S -S.S4 SO.O0

t44R.40 "18.IT 84.99 lOG.S6 114,11 21 39 10 1449.4 -S.81 39.94

2173,D9 "19,99 34,94 207,92 !12,87 It 98 3? 11TS.l *6,1_ 13.16

l123,l? *iS,IT !S,92 206,98 114,11 24 13 16 IR3,9 -S.St 334,31

1735,9I "21,3S 859,ll 205,3| 117,28 ! 14 lO T3S,I -8.94 3_8,12

DIFFERENTIAL CCNRECTIONS MID*COURSE EXECUTION ACCURACY ORBIT DETERNIHAT|OH ACCURACY

TOE I,|G|| TRA 4,1038 TC3-3,907S lAD I,OStl 8ST Y4lS,l 8DR IllS,? IS3 1893,? IT 133,4 8R 4t.I II tO8.l

RDE .ISIS RRA .Ills RC$ -,3T43 FAU .1|812 RRT ,lEG? RRF .ill8 RTF ,_|| CRT ,S4T4 CRI -.143$ (if -.lill

FOE 4,|ilS FRAIO,4101 FC3-4,9823 iSP 12832 8GB 7598,2 R23 ,0722 RI3 ,8888 LIA 182,3 HIA 13.4 IIA t.3

ROE I,Oitl IRA 4,1SlS De3 3,R2S3 FIR 2424 8G1 YS84,S iS{ 4?0,8 THA 8,84 ELI Ill,| [LE 13,1ALF 14.49

LAUNCH DATE HAR 80 ll?I PLIGHT TIRE 18O,OO ARRIVAL OAT[ JAN 4 |S?!

H|LIOCEHTRI¢ ¢C141C DISTANCE 888,T27

RL t4l,St LAL -,DO L_. Ill,e8 VL 8l,|lt 6AL "G, I8 AZL 98,88 HCA 818,8| 8HA

RP 119,48 LAP -DOS LOP 4I,IT VP 11,818 GAP ",I8 AZP DO,tO TAL 822,82 TAP

Re llS,l?l GL ,IS 6P -II,D? |AL 146,44 lAP 84,88 IT8 |?0,88 ZAE i|,18 IT2

PLANETO¢ENTRIC CQNIC

¢8 DI,tS4 VHL 4.lID OLA -?.?4 RAL 339.48 RAD 6148,4 V_L 11.828 PTH 8,DD VHP

EARTH TO MARl

181.T8 2C¢ ,20Yt3 INC ,t2|T V| ll,lll

180,8| RCA 144,13 APO 819.44 VE 13,D41

III,DI 2A¢ II,il [TC tSl,ll LVl |.It

LH¢H A2HTH LN¢H TIHE L'I TIME INJ LAT INJ LONG INJ RT A8¢ INJ AZHTH INJ

SDoDO 17 St ID 19t4o!4 "SD,IS $0.84 ID9.39 128,83 18 49 9

9D.OD 19 44 S tSlD.?4 "18,74 It.lO 103.18 ltt.|S 19 31 81

7D,DD II 43 3Y !111,?? "tl,SD ?0,69 209,06 !17,88 2D 80 13

IO.DO 91 t tT 2449,21 "18.D9 84,3D 20?,?2 114.19 21 43 12

9D.DD tt 27 ST lt?0.4D "19.84 84.96 2D8.28 113.D9 23 3 4?

100.0D 23 49 18 191D,76 "18.09 18.67 20?,?2 114.t9 24 t? 18

110.DD 0 49 0 1?32.SD -21.3D 889,91 209,06 117.35 ! IT 52

OIFFERENTIAL CORRECTION8 HID-COURSE EXECUTION ACCURACY

TDE E.0188 TRA 4,gST4 TCS-3,D221 IAU 1.11D0 8GT ?629,4 3GR 1173.4 393 12GO.D

RD[ .9362 RRA o9421 R¢3 ",3492 FAU *11923 RRT .9119 RRF ,D27| RTF .9820

FDE 4.1190 FRAID.3161 FC8'4.7349 BSP 131DD 9GB 7719,1 223 ,0987 R13 .9826

BDE 2.1197 BRA 3.0088 BCS 3.9300 FGP 239? 9GI ??03.3 $92 4?9.9 THA 8.D2

8,8?2 DPA -39.49 RAP tiE.?i [CC 1,3411

TZN[ PO CST TIH INJ 2 LAT IHJ t LONG

tED4,1 "1_.99 Yr,95

1169,T "II.DI 9S,GT

1689,S "8.53 4R.84

|449.3 "9.93 32,T2

IITD,$ *5.9? 12.90

919.8 "6,S_ 334,D8

732,6 -$.$3 $39.75

ORDIT DETENMINAT|O_ ACCURACY

9T 156, S 8R 41.3 89 IDT.S

CRT ,9413 CH9 ".9383 CST ".9999

L3A 193.9 MSA 13,8 SSA 1,3

ELI 161.3 EL2 19.3 ALF 14,DR

3DD



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19715

LAUNCH OATE WAR $1 10Tt _L|_HT TIME I_SoOD ARRIVAL DATE AUG IA It?1

HELIOCENTR|C CONIc

RL 149.44 LAL -.00

RP 20?.St LAP -I.89

RC 56.241GL -13.01

PLANETOCENTRIC CONIC

C3 39.945 VML 6.320

LNCH AZNTH LNCM TIME

SO.DO 16 44 23

80.00 19 54 54

70.00 21 25 2

80.00 23 13 26

90.00 0 59 I?

100.00 2 0 13

I10.00 2 28 24

DIFFERENTIAL CCRRECTION6

TOE -.8?94 TRA-1.8013 TC5 ",0930 BAU .0843

ROE -.5249 RRA .0224 RE3 .1275 FAU ,04162

FOE .6658 FRA 2.0886 FC3 -.g020 06P 5370

80E 1,0241BRA 1.8015 BE5 .1978 FIP 300

OISTMNCE 376.S29 EARTH TO MARl

L¢. 169.64 VL 34,110 tAL "1.94 AZL i2.40 M¢A 129,16 I"A 217.e$ ECC ,33428 EkE 2.4039 Vt 26.117

LOP 319.34 VP 25.197 GAP tl.54 kZP 88.46 TAL 551.88 TAP |OS.Sl RCA 145.92 APO 290.64 Y2 _6,414

GP 3,98 ZAL 157.02 ZAP 187,24 [T5 161.75 ZAE 167,43 ETE |34.|8 ZAC 105.27 ETC 275.48 LVI -18,51

OLA -24.22 RAL $35,36 RAD 6890.6 VEL 12.642 PTH 7.49 VHP 9.4410PA -16,37 RAP 309.06 ErE 1.8574

L*| TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTM |NJ TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2609,75 -22.44 80.48 201.80 /33.13 19 31 12 1809 .... 4.52 63.TI

2822.19 -|8.1g 69,19 207.40 127.43 20 38 36 1622.2 -.34 30.63

2357,23 -9.96 52.|9 211.89 122.84 22 4 19 1357.2 3.95 32.60

2017.97 -4.67 29.66 215.12 119.$2 23 47 4 1018.0 7.69 9.14

1889.25 -2.35 6.78 216.41 118.19 1 27 26 689.2 9.36 345.69

1492.44 -4.67 351.03 215.12 119.52 2 25 6 492.4 7.69 330.50

1404.05 -9.96 341.11 211.89 122.84 2 51 48 404.0 3.95 321.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1983.5 $GR 502,9 863 211.2 ST 48.1 8R 23.8 SS 35.4

RRT .3246 RRF -,3456 RTF -.8469 CRT .8213 CRS .6856 CST .9775

SGB 2026.g R23 -.0567 R15 -.6463 LSA 62.4 NIA 15.4 GSA 1.1

SG1 1970.7 862 473.9 TNA 5.05 ELI 52,2 EL2 12.S ALF 23.56

LAUNCH DATE MAR 31 1971 PLIGHT TIN[ 158.00 ARRIVAL DATE AUG 18 1971

HELIOCENTRIC CONIC

RL 149.44 LAL -.00

RP 207.27 LAP -1.85

RC 56.362 GL -13.52

PLANETOCENTRIC CONIC

C3 $8,184 VHL G.179

LNCH AZMTH LNCH TIME

SO.O0 18 47 43

G0.90 19 59 4

70.00 21 30 26

80.00 23 20 40

90.00 1 T 51

100.00 2 7 28

110.00 2 33 49

DIFFERENTIAL CCRRECTION8

TOE -.8789 TRA-1.7855 TC3 -.0864 8AU .0825

RDE -.5090 RRA .0068 RC3 .1367 FAU ,04290

FD[ .6933 FRA 2.1736 FC3 -.9727 BSP 3439

ODE 1.0157 ERA 1.7855 Be5 .1617 FSP 322

DISTANCE 381.886 EARTH TO MARS

LOL 189.64 VL 54.043 GAL -6.T8 AZL 92.45 HCA 130.94 SMA 215.00 [CC .32502 INC 2.4486 Vl 29.817

LOP 320.60 VP 25.755 GAP 18.86 AZP 88.39 TAL 331,gl TAP 102.85 RCA 145.12 APO ?84.88 V2 26.426

GP 4.16 ZAL 136.98 ZAP 186.36 ET3 162.17 ZAE 167.92 ETE 150.56 ZAC 105.41 ETC 275.57 LVI -18.81

OLA -24.66 RAL 335.66 RAO 6650.0 VEL 12.572 PTH 7.44 VHP 9.167 DPA -16.09 RAP 309._

L-! TIME IN] LAT IN] LONG IN] RT AlE IN] AZMTH IN] TIME PO CIT TIM IN] 2 LAT

2788.74 -2t.45 79.45 201.51 133.54 19 34 12 1788.7 -$.47

2598.96 -15.22 87.86 207.15 127.78 20 42 23 1699.0 .68

2530.34 -8.97 50.?5 211.69 123.09 22 9 17 1530.3 4.97

1985.34 -3.57 27.86 215.00 119.66 25 53 46 985.3 _.76

1652.36 -1.14 4.T2 216.35 116,26 1 55 23 652.4 10,49

1459.81 -5.57 349.23 215.00 119.66 2 31 48 459.8 8.76

1577.16 -6.97 339.67 211.69 123.09 2 56 46 377.2 4.97

M|O-COUR8E EXECUTION ACCURACY

SOT 1998.5 S6R 501.4 SG3 224.9

RRT ,3553 RRF -.3763 RTF -,8526

8GB 2060.4 R23 ".0616 R15 -.8541

661 2006.6 SG2 467.1TMA 5.56

ECC 1.6284

IN] 2 LONG

62.83

49.72

bl.16

?.31

343.73

328.67

320.10

ORBIT OETERM|NATION ACCURACY

8T 49.1 8R 23.6 SS 36.7

CRT .6280 CRS .6915 CST .9_68

LSA 63.8 USA 15.3 SSA 1.1

ELI 55.0 EL2 12.2 ALF 23.01

LAUNCH DATE MAR 31 1971 FL|GHT TIME 140.00 ARRIVAL DATE _UG 18 1971

HELIOCENTRIC CONIC

RL |49.44 LAL -.DO

RP 207.18 LAP -1.85

RC 56.568 GL -14.05

PLANETOCENTRIC CONIC

C3 36.548 VHL 6.046

LNCH AZMTH LNCH TIME

50.00 18 5] 1]

60.00 20 3 26

70.00 21 36 ]0

80.OO 23 28 29

90.OO ! 17 I5

IO0.O0 2 15 17

flO.OO 2 39 32

DIFFERENTIAL CCRRECTION6

TDE -.8782 TRA-1.7693 TC3 -.0799 OAU ,08|5

RD6 -.4940 ERA -.009_ R¢3 .1485 FAU .04423

FOE .?222 FRA 2,2634 FC3-1.0478 88P 3513

GOE t.0076 ORA 1.769_ 0C3 .1669 FIR 546

DISTANCE 384.943 EARTH TO MARS

LOL 189,64 VL 53.932 GAL -6.63 AZL 92.50 HCA 138.20 8NA 21E,4O ECC .31628 IMC 2.4952 Vl 29.817

LOP 321,66 VP 25.619 GAP 16.39 AZP 88.32 TAL 331.95 TAP 104.10 RCA 145.22 APO 2Tg. ST ¥2 26.438

GP 4.36 ZAL 138,92 ZAP 165,46 ET8 162.54 ZAE 168.55 ETE 126.T8 ZAC 105.57 ETC 275.67 LVI -19.13

DLA -25.12 RAL 835.97 RAO 6649,5 VEL 12.50t PTH T.39 VHP 8.901DPA -15.8! RAP $09.79 [CC 1.80_5

L-! TIN[ IN] LAT |NJ LONG _NJ RT AlE IN] AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2767.58 -20.46 78.42 201.27 133.94 19 37 18 1767.6 -2.41 61.94

2575.43 -14.24 68.78 206.93 128.11 20 48 2] 1575.4 ].7] 40.60

2302.78 -7.94 49.28 211.54 123.33 22 14 32 1302.8 6.01 2g.?s

1951.23 -2.42 25,99 214.94 119,77 24 t 0 951.2 9.87 5.3_

1613.13 .12 2.33 218.35 118.28 1 44 8 613.] ]1.66 341.45

1425.70 -2.42 347.36 214.94 119.77 2 39 3 425.? 9.87 $26.79

1349.60 -7.94 338.19 211.54 123.33 3 2 1 349.6 6.01 318.25

MID-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR 4CY

$GT 2032.6 SGR 500,T SG3 238.5 ST 50,0 SR 23.4 S_ SS._

RRT ,3839 RRF ",4082 RTF -,_479 CRT .8351 CRS ,6680 CS! ._rlo

$66 2093.4 R23 -,0672 R13 -.8596 LSA 65.3 MSA 15.2 SSA 1.1

SGt 2042.2 362 460.1THA 5,69 ELI 53,9 EL2 ]1.9 AtF 2_.51

LAUNCM DATE MAR 31 1971 FL|;HT TIME 142.00 ARRIVAL DATE AUG 20 19YI

MELIOCENTRIC CONIC

RL 149.44 LAL -.00

RP 20?.og LAP -1.65

RC 56.656 GL "14.60

PLANETOCENTRIC CONIC

C3 35.034 VHL 5.919

LNCM AZMTH LNCM TIN[

50.00 16 54 47

80.00 20 7 59

70.00 21 42 13

80.00 23 36 58

90.00 ! 27 42

100.00 2 23 45

110.00 2 4_ 36

DIFFERENTIAL CORRECTION8

TOE -,8?74 TRA-1.7520 TC3 -.0725 BAU .0810

ROE -.4798 RRA -.0259 RE3 .1569 FAU .04567

FD_ .7527 FRA 2.3569 FC3-1.1265 BSP 5579

802 1.000_ 6RA 1.7522 BC3 .17_9 FSP 571

015TANCE 588.093 EARTH

LOL 189.14 VL 33.828 GAL -6.41 AZL 92.54 HCA 133,48 IMA 2|0.00 2CC .30800 [NC

LOP 323.15 VP 25,480 GAP 17o92 AZP 88,25 TAL 352,00 TAP 108,47 RCA 145.32 APO

GP 4.5?ZAL 136.84 ZAP 164.55 [78 162.85 ZAE 168.69 ETE 122.09 ZAC 105,74 ETC

TO MARS

2.5457 V] 29.817

274.68 V2 86,448

275.76 LVI -]9.44

OLA -25,80 RAL 336.27 RAO 6648.9 VEL 12.447 PTH 7,38 VHP 0.643 DPA -15.51 RAP "10.03

L-I TIME IN] LAT IN] LONG IN] RT AIC IN] AZMTH IN] TIME PO C8T TIM IN] _ LAT

2?46.26 -19.45 77,40 201.08 154.32 Ig 40 33 1746,3 -].34

2951.56 -13,23 65.56 206.76 128.42 20 50 31 1551.6 2.76

22?4,50 -6.88 47.?? 211.44 123.54 22 20 6 1274.5 7.08

lg15.58 -1.21 24,02 214.95 119.84 24 8 83 915.4 11.02

1570.90 1.48 .18 216.44 118.24 1 53 53 570,9 12.91

t389.65 -1.21 345.39 214.95 119.84 2 46 55 389.8 11.02

1321.31 -6.88 336.69 211,44 t23,54 3 7 37 321,3 7.08

MID-COURSE EXECUTION ACCURACY

$GT 2065.2 $GR 501.0 $63 256.1

RRT .4164 RRF -.4442 RTF -.8650

$GB 2125.1 R23 -.0?33 R13 -.8649

SG1 2076.2 SG2 455.t THA 6.06

ECC 1.5766

IN] ? LONG

61.05

4?.46

_8.24

3.34

338,97

324.71

317.15

ORBIT DETERMINATION ACCURACY

ST 51.0 IR 23.2 $$ Sg.3

CRT .8427 CRS .?093 C$T .g?$2

LSA 66.7 MSA ]5.] SSA !.1

ELI 54.8 EL2 1].6 ALF 22.05



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCMDATE MAR 31 1175

HELIOCENTRIC C_NIC

RL 149.44 LAL ".DO

RP 207.01 hAP -|.84

RC 37.225 Gb "11.17

PLANETOCENTII¢ ¢0_I¢

C3 33,63D VMb S.799

LNCH AZMTH LNCM TIME

SO,DO 18 18 32

SO.DO 20 12 46

TO.DO 2140 40

80.00 23 48 14

90.00 I 39 32

100.00 2 33 2

110.00 2 32 2

FLIGNT TIN( 144,00 ARRIVAL OAT[ AUG 22 1971

DISTANCE 391,$26 EARYM TO MARS

LOL 180.64 Vb 33.72? GAL -Q.34 k|L 92,S9 HCA |34,73 8NA 207,TS ECC .3DOTS INC |,$942 VI 29.817

LOP 524.39 VP 2S.367 GAP 1?.47 AZP 88,17 TAb 33_,D6 TAP 106,79 RCA 143,42 APO 270,15 V2 26.437

GP 4.8D ZAL |$6.TS ZAP 163.38 ETS 163.1D ZAE Ie8,S9 ETE 11|,9T ZAC 10S,93 [TC 275.84 LY| -I9.T7

DLA -26.10 RAL 336.$6 RAD 6646,4 VEL 12.391 PTH T.31 VHP 8.393 DPA -13.21 RAP 310,31 (CC I,SSSS

b-| TIN[ INJ bAT |NJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIN ZMJ 2 LAT INJ 2 bOND

8724.?g -18.42 76,39 20O,DO 134.68 |g 43 57 1724,8 -.26 SO,IS

252T,33 -12,20 $4.34 206.64 128,71 20 54 54 1527.3 3.83 46,30

2245.40 -S.78 46,24 211.39 123,72 22 26 5 1245.4 8.17 26.69

1877.41 .08 21.93 215.03 126.86 24 17 31 8T7.4 12.22 1,16

IS24,?1 2.97 SS?,80 216.63 118.14 2 4 58 124,T 14.24 336.24

1351,88 ,08 341.3D 215.D3 119.86 2 58 34 351.9 12.22 32_.53

1292.21 -5,78 335.15 211,39 123.72 3 13 34 292.2 8.17 315.61

DIFFERENTIAL C¢RRECTIONS

TOE -.8T64 TRA-I.?3S5 TC3 ".0647 DAU .0810

ROE -.4683 RRA -.0411 RE3 .1881 FAU .04720

FOE .7843 FRA 2,4545 FC3-1.2110 BSP 1645

DOE ,992? BRA 1.7341 BC3 .1801 FSP 399

LAUNCH DATE MAR 31 IG?;

HELIOCENTRIC C_41C

RL 149.44 LAL -.OO

RP 206.94 LAP -!.84

RC 37.675 GL -lS.76

PLANETOCENTRIC CONIC

C3 32.329 VHL 5.686

LNCN AZMTH LNCH TIME

50.00 19 2 27

60.00 20 17 49

?O.OO 21 33 32

80.OO O 0 23

gO.DO 1 33 18

100.00 2 43 17

110.00 2 58 SS

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2095.9 8GR 5D2,5 3G3 271.8 8T 51.9 88 23.0 88 40.7

RRT .4507 RRF -.4811 RTF -,8678 C_T ,8508 CR8 .?132 CST .9743

9GB 2158.3 823 -.0801 813 -,86g8 LSA 68,2 NSA IS.O 83A I.I

SGI 2109.7 9G2 445.9 TMA 6.46 ELI 55.6 EL2 11.3 ALF 21.64

FLIGHT TIE 146.00

L(_- 189.64 VL 33.632 GAL -6,21

LOP 325.66 VP 25.250 GAP 17.02

GP 5.05 ZAL 136.63 ZAP IG2.61

ARRIVAL DATE AUG 24 1971

DISTANCE 3g4.636 [ARTN TO NAR8

AZL 92.63 HCA 135.99 SMA 205.73 ECC .29272 INC 2.6471 Vl 29.817

AZP 88.10 TAL 332.12 TAP 108.12 RCA 145.31 APO 2Gs.g3 V2 26.466

ST6 163.30 ZAE 169.14 ETE 113.13 ZAC 106.14 £TC 275.92 LVI -20.10

DLA -26,62 RAL 336.89 RAD 6647.9

L-[ TIN( INJ LAT INJ LONG

2703.12 -17.38 71.38

2502.68 -11.13 63.11

2215.32 -4.64 44.61

1836.73 1.48 19.70

14T2.82 4.63 354.6g

1311.20 1.46 341.07

1262.14 -4.64 333.17

VEL 12.339 PTH 7.27 VHP 8.111 DPA -14.89 RAP 310.57 ECC 1.332!

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20D.78 131.02 19 4? 30 1703.1 .83 59.25

206.57 128.98 20 59 31 1502.7 4.91 45,1|

211.41 123.87 22 32 28 1215.3 g.2g 25.08

213.20 119.83 0 31 2 836.7 13.48 358.81

216.98 117.93 2 17 49 472.8 lS.69 333.12

215.20 119.83 3 5 8 311.2 13.48 320.17

211.41 123.87 3 19 37 262.1 9.29 314.00

DIFFERENTIAL CO_RECTICN$

TOE -.8628 TRA-I,7019 TC3 -,O413 |AU .0800

ROE -.4534 8RA -,OSO? RC3 ,1804 FAU ,04878

FOE .8183 FRA 2,SS73 FC3-1,3082 88P 35S2

BDE .9?43 BRA 1.7030 B¢3 .1850 FDP 4Z8

LAUNCH DATE MAR 31 |97|

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2106,7 8GR 505.5 863 289.1 ST 52.1 38 22.9 88 42.1

RRT ,4871 RRF -.51g5 RTF -.8763 CRT .8178 CRS .7213 CST .9742

888 2186.5 823 -,0839 R13 -,8787 LSA 89.2 MSA 14.9 88A 1.1

8G1 2121,7 8G2 438,3 THA 6.96 ELI SS.9 EL2 ll.O ALP 21.49

FLIGMT TIME 148.00 ARRIVAL DATE AUG 28 1971

MELIOCENTRI¢ CONIC

RL 149,44 LAL "*DO

RP 208.8? LAP -I,SS

8C 38.203 GL -18,37

PLAM[TOCENTMIC CONIC

CS 31.129 VML S,579

LNCH AZNTH LNCH TIME

SO,O0 19 8 33

60.00 20 23 7

?O.OO 22 2 54

80.00 O 11 54

gO.O0 2 9 34

lO0.O0 2 34 48

tlO.O0 3 8 18

L_. 186,84 Vb 33.S4S GAL

LOP $26.93 VP 2S,139 GAP IG, S8

GP S,3I ZAb 136,50 ZAP 181.81

DISTANCE 398,01S EARTH

-8.07 AZL 92.70 MCA 137,28 8MA E03,83 ECC .28S69 INC

AZP 99.01 TAL 382.18 TAP 109,45 RCA 145.60 APO

[T8 163,46 ZA[ 169,24 [T[ 111.44 ZAC 108.37 ETC

DLA -27.17 RAL 337.21 RAO 8847,4

L-I TIME INJ LAT INJ LONG

2881,33 "18.33 T4,38

2477,89 "lO,OS 8|,87

2184.28 -S,48 43.03

1192,82 2,94 1T,23

1412.21 8.55 351.27

1287,22 2.94 330,8S

1231,i0 -3,48 S31.94

TO WARS

2,7025 Vl 29.817

262.0? ¥2 28.473

278.00 LV| -2D.43

VEL 12.290 PTH 7,23 VMP 7,916 OPA -14.$6 RAP 310.80 ECC 1.S123

INJ RT ASC INJ AZMTM INJ TIME PO CST TIM ]NJ 2 LAT |NJ 2 LONG

200,72 135.83 19 Sl IS |681.3 1.93 58.34

208.59 129.23 21 4 23 14?7.7 6.00 43.91

211.10 124.00 22 39 18 1184.3 10.44 23.41

215,4? 119,73 O 41 47 792.6 14.82 356.23

217.45 117.57 2 33 2? 412.2 17.32 329.42

2|5,47 119,73 3 15 53 287.2 14.82 317,80

2It. SO 124.00 3 26 47 231.1 10.44 312,33

DIFFERENTIAL COqRECT!ON8

YDE -.4883 TRA-I.iSSS TO3 ",041| 8AU .0821

ROE -,4418 IRA 0,07S4 RC3 ,1930 FAU ,OSOSO

FOE .8535 FRA 2,8643 FC3-1.4045 |SP 3698

808 .9?48 iRA I,SlO4 6C3 ,19T3 ;SP 4Sl

hAUNCH D4T[ MAD Sl 1571

NELIOCENTR|¢ CONIC

RL 149.44 LAL =.DO

RP 208,9E LAP "I.OS

R¢ Sl,80? 6L -IT.O|

PLANETOCENTRIC CONIC

C3 30.022 VHb 5.479

LNCH AZMTH LNCM TIME

SO.DO 19 10 51

60.00 20 28 43

?0.00 22 10 49

80.00 O 25 3

90.00 2 32 IS

100.00 S ? 55

110.00 S 14 11

DIFFERENT IAL C_RCCTION8

TOE -.8703 TRA-1.6?D4 TC3 -.0369 BAU .0842

ROE -.4309 RRA -.0989 RC3 ,2066 FAU ,05233

FOE .8907 FRA 2.7762 FE3-l.SO90 6SP 3793

ODE .9712 6RA 1.6733 BC3 ,2098 FSP 491

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

8GT 2143.8 SGR 51O,S IG3 SO?.? ST 53.3 88 22.7 38 43.8

8RT ,3238 RRF ",SIS4 RTF -,_,81 CRT ,8878 C_8 .7313 C8! ,8728

SGD 2203,0 823 -.OiSl R13 -,BOOS LSA 71,0 MSA 14.8 $SA 1.1

8GI 2191.1SG2 431.3 THA ?,41 ELI 57.0 EL2 10.8 ALF 21.08

PLIGHT TIME |SO,DO A_R|VAL D4T( AUG 28 197|

DISTANCE 401.498 EARTH

bC_. 188.94 VL 33.458 GAL -S.85 AZL 92,78 HCA I3S,SS iNA 202o01 [CC .27904 |NC

LOP 321,20 VP ES.033 GAP 16.|$ AZP 67.33 TAL 332,28 TAP 120,?8 RCA 14s.sg APO

GP S.S9 ZAL 138,34 ZAP 1_,38 ST8 183,37 ZAE 169,27 ETE 10S,DI ZAC 106.82 ETC

TO MAD8

2.7607 Vl 29.$|?

238,48 V2 28.4?9

2?8.07 LVI -20,B0

DbA -2?.74 RAI. 337.34 RAD 894?,0 VEL 12.246 @TM

L-I TIN( INJ LAT

2839,36 -!S.26

2452,23 -8,98

2152.00 -2.23

IT44.03 4,58

1S33.95 8.gg

1218,52 4.58

1198,82 "2.23

?.19 VMP ?,889 DPA -14,22 RAP 310,99 ECC |.4841

IMJ LONG INJ RT A8C INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

73,38 200,71 133.63 19 $5 lO 1619.4 3.03 57.42

80.62 208.6D 12g.46 21 g 35 1452.2 7.11 42.6?

41,34 211.66 124.09 22 46 41 1132.0 11.82 21,63

14.80 211,88 !19,34 0 34 ? T44.D 18.27 353.33

848.82 218,2T 116.92 2 54 2? 333.g 19,31 324.$4

335,97 213.88 11g,$4 3 28 13 218.5 16.2? 314,?0

330,21 211.68 124.09 3 34 10 1gB,8 11.62 310.S?

MID-COURSE EXECUTION ACCURACY OR61T OETERHINATION ACCURACY

SGT 2173,6 $GR $17.6 863 327.4 ST 54.3 SR 22,6 88 41.0

RRT .$613 RRF -.6002 RTF -,880? CRT .8779 CR8 .7416 CST .9716

8GB 2234.4 R23 -,1042 813 -.8838 LSA ?2.6 MSA 14.7 8SA 1.1

8GI 2193.7 8G2 424.4 THA 7,91 ELI 17.9 EL2 10,1 ALF 20.?4
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 31 IgTl

HELIOCENTRIC CONIC

RL 149,44 LAL -,00

RP 206.?? LAF -1,62

RC 39,485 GL -1T.67

PLANETOCENTRIC CONIC

C3 29.003 VHL 8.365

LNCH AZMTH LNCN TINE

SO.O0 lg lS 22

60.00 20 34 40

70,00 22 tg 23

80.00 0 40 37

88.tT 3 6 34

100.00 3 23 29

110.00 3 22 d3

FLIGHT TINS |52,00 ARRIVAL DATE AUG 30 |87!

DISTANCE 404,960 EARTH TO MARS

LOt. 169,64 VL 33.3?8 8AL -|.62 AZL 92,82 HCA |36,71 SMA 200.44 ECC ,272T4 INC Z.8218 Vl 29.B!?

LO_ 369.46 VP _4,931GAF tS,?_ AZP 67.64 TAL 332.33 TAP t12,13 RCA 145.78 APO 255.11 V2 26.468

GP 3.69 ZAL 13{,17 ZAP 139,92 IT8 163.65 ZA[ 169,23 (TE 104,91ZAC 106.89 ETC 276,14 LV! -21.17

OLA -20,33 RAL 337,8? RAD 1646,6 VEL 12.204 PTH ?,16 VHP 7,469 DPA -13,86 RAP 311.16 ECC 1,4773

L-I TIME |NJ LAT INJ LONG |NJ RT A$C INJ AZMTH |NJ TINS PO C8T TIM INJ 2 LAT INJ 2 LON8

2637.18 -14,18 ?2.38 200.73 135,61 18 39 19 1637,2 4,14 56.49

2428,24 -7,83 59,35 206,71 129166 21 13 6 1426,2 8,24 41,4!

Et16,28 -.93 39,58 2tt,90 124,14 22 54 4t _'18.3 12.84 1g.81

1666.30 6,44 11,_1 216,46 119,22 I 8 46 _80.3 17.86 349,96

1217,72 t3,97 340,80 220,37 114,90 3 26 31 217,7 23,05 317,43

1182,77 6,44 332.88 216,46 119,22 3 42 52 162.8 17.86 311,33

1165.08 -.93 328,49 211.g0 124,14 3 42 10 165.1 12.84 308.72

DIFFERENTIAL CCRRECTIONS

TOE -.6707 TRA-1.6496 TC3 -.0309 BAU ,0668

ROE -.4209 RRA -o1194 RE3 .221|FAU ,05424

FOE .9299 FRA 2,8938 FC3-1.6192 6SP 3869

BDE .96710RA 1.684! BC3 .2232 FSP 526

NID-COUR$E EXECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 21g9,1 SGR 527,3 SG3 348,3 ST 55,1 SR 22.5 SS 46.4

RRT .5990 RRF -.641! RTF ".8833 CRT .8882 CR6 .7528 CST .9703

SOB 2281,4 R23 -.1149 R13 -.8871 LSA 74.1 NSA 14,6 81A 1.1

SG1 2222.5 SG2 417.8 THA 8.48 ELI 58.8 ELi 9.7 ALF 20.51

LAUNCH DATE MAR 31 1971 FLIGHT TIME 154.00 ARRIVAL DATE 6EP 1 _gT1

HEt, IOCENTRIC CONIC

RL 149.44 LAL -.00

RP 206.74 LAP -1.81

DISTANCE 408.516 EARTH

LCL 189.64 VL 33.302 GAL -5.71 AZL 92.89 HCA 141.06 SMA 198.93 (CC .26678 INC

LOP 330.73 VP 24.835 GAP 18.31 AZP 87.75 TAL 332.41 TAP 113.47 RCA 145.86 APO

TO NAR9

2.8862 Vl 29.617

252.00 V2 26.489

RC 60.233 GL -18.36

PLANETOCENTRIC CONIC

C3 28.066 VHL 5,296

LNCN AZMTH LNCH TIME

50.00 19 20 7

60.00 20 40 59

70.00 22 29 44

80.00 1 0 18

83.52 2 29 35

100.00 3 43 10

110.00 3 32 6

GP 6.22 ZAL 138.97 ZAP 158.44 ETS 163.69 ZAE 169.13 ETE 102.20 ZAC 107.19 ETC 276.20 LVI -21.38

OLA -26,95 RAL 338.22 RAO 6646,2 VEL 12,166 PTH 7.13 VHP 7.256 DPA -13.49 RAP 311.30 ECC 1.4619

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZHTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2614.77 -13.08 71.39 200.85 136.16 20 3 42 1614.8 3.27 55.58

2399,67 -6.69 38.06 206.89 129,83 21 20 58 1399.7 9.39 40.11

2062.78 .41 37.72 212.25 124.15 23 3 27 1092.8 14.11 17.84

1620.27 8.69 7.71 217.31 118.68 1 27 18 620.3 19.72 345.77

1333.53 14.80 349.54 220.33 115.34 2 51 49 333.5 23.70 326.14

1094.74 8.69 329.06 217.31 118.68 4 I 25 94.7 19.72 307.13

1129.57 .41 326.64 212.23 124.13 3 30 56 !29.6 14.11 306.76

DIFFERENTIAL CC_RECTION6

TOE -.8701 TRA-1,6266 TC3 -.0233 BAU.O893

ROE -.4116 RRA -.1409 RC3 .2366 FAU ,05028

FOE .9716 FRA 3.0159 FC3-1.7361 9SP 3927

BDE .96_6 BRA 1.6327 0C3 .2379 FSP 863

LAUNCH DATE MAR 31 1971

HELIOCENTNIC C'_%NIC

RL 149,44 LAL -.00

RP 206.71 LAP -1.60

RC 61.050 GL -19.07

PLANETOCENTRIC CONIC

C3 27.209 VHL 5.216

LNCH AZHTH LNCH TINE

30.00 19 Z5 9

60.00 20 47 43

70.D0 22 39 t

80.00 I 30 20

80.88 2 10 8

100.00 4 13 12

lJO.O0 3 42 2_

HIO-CC_JRSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

8GT 2219.9 SGR 540.0 SO3 370.5 ST 55.9 SR 22.4 SS 48.1

RRT .6365 RRF -.6618 RTF -.8665 CRT .8989 C_8 .7680 CST .9691

SOB 2284.7 R23 -.1263 R13 -,8906 LSA 73.7 NSA 14.6 SSA 1.1

SGt 2247.3 SG2 411.8 THA 9.11 EL1 59.5 EL2 9.2 ALF 20.35

FLIGHT TIHE 156.00 ARRIVAL DATE SEP 3 1971

LOL 189,64 VL 33.231 GAL "8.59

LOP 332.00 VP 24.742 GAP 14.91

GP 6.57 ZAL 133.75 ZAP 137.32

DISTANCE 412.122 EARTH

AZL 92.95 HCA 142.33 SMA 197.52 ECC .26115 INC

AZP 87.66 TAL 332.49 TAP 114.82 RCA 145.94 APO

ITS 163,71 ZAE 168.97 ETE 99.92 ZAC 107.52 ETC

DLA -29.60 RAL 338.3B RAD 6645.9

L-I TINS INJ LAT INJ LONG

2592.11 -11.97 70.39

2372.44 -5.50 56.74

2045.06 1.85 3_.76

1520.19 11.90 2.02

J392.90 13.05 334,19

6282.70 11.90 301.29

t091.88 1.85 324,67

TO MARS

2.91_4 Vl 29.817

249.10 V2 28.492

276.26 LVI -21,95

VEL 12.131PTH 7.10 VHP T.050 DPA -13.10 RAP 311.40 ECC 1,4476

INJ RT A8C |NJ AZNTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

20t,02 136.40 20 8 21 I58_,1 6.40 54.59

207.15 129.99 21 27 16 1372.4 10.57 38.76

212.70 124.11 23 13 6 1045,1 15.44 15,72

2|8.73 117.59 1 35 40 520.2 22.24 339.40

220.35 115.80 2 33 2t 392.9 24.37 330.75

218.73 117,59 5 57 55 5282.7 22.24 278.68

212.70 124.11 4 O 35 gl.9 15.44 304.64

DIFFERENTIAL CC_RECTION8

T0( -.0687 TRA-1.6016 TC3 -.OlSS BAU .D924

ROE -.4037 RRA -,1656 RE3 _2536 FAU .03844

FOE 1,0156 FRA 3.1439 FC3-1o8593 BSP 3974

SOS ,9580 ERA 1.8100 BC3 ,2541 _$P 602

LAUNCH DATE WAR 31 1971

NELI_ENTRIC CONIC

RL 149.44 LAL ".00

RP 206.69 LAP "1.60

RC 61,933 GL -19.82

PLANET_EHTRIC CONIC

C3 26,427 VHL 5.141

LNCH AZflTH LNCH TIME

50.00 19 30 28 2569.16 -10.84

60,00 20 54 56 2344.42 -4.28

70.00 22 50 27 2004.57 3.40

78.73 1 85 17 1437.79 13.56

78.73 t 58 17 1437.79 15.56

78.73 1 55 17 1437.79 15.56

110.00 3 53 49 1031.39 3,40

DIFFERENTIAL C_RECTION8

TOE -.86fll TRA-1.5787 TC3 -.0090 BAU .0960

ROE -.3967 RRA -.1878 RC5 .2718 FAU .06069

FOE 1.0629 FRA 3.2777 FC3-1.9880 BSP 4024

BOE ,9544 6RA 1.5869 BE3 .2717 FSP 644

MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

SGT 2237,1 5GR 556,2 563 393.9 ST 56.5 SR 22.4 53 49.7

RRT .6728 RRF -.7213 RTF -,_v93 CRT .9098 CR8 .?780 C$T .9678

$G6 2505.2 R23 ",|387 RI3 -,0940 LSA 77.2 NSA 14.5 33A 1.1

80! 2269.2 302 405.7 THA 9,81 ELI 60.2 EL2 8.7 ALF 20.26

FLIGHT TIHE 158.00 ARRIVAL DATE 8EP S 1971

DISTANCE 413.?73 EARTH

LOL 189.64 VL 33.183 GAL -5.49 AZL 93.03 HCA 143.60 SHA 196.21 ECC .25582 INC

LOP 833.27 VP 24,654 GAP 14,51 kIP 87,56 TAL 332,37 TAP 116,17 RCA 146.02 APO

GF 6.93 ZAL 135.52 ZAF 156.16 £T5 163.69 ZAE 168.76 [TE 98.09 ZAC 107.88 ETC

TO MARS

3,0268 Vl 29,817

245,40 V2 26,495

276,31 LVI -22,37

OLA -30.27 RAL 338.93 RAD 6645.6 VEL t2.099 PTH 7.08 VHP 6.051DPA -12.69 RAP 311.47 ECC 1.4349

L-I TIME ZNJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TI_' INJ 2 LAT INJ 2 LONG

69,39 201.26 138,62 20 13 18 1569.2 ?.55 53.82

53.39 207.50 130,11 21 34 | 1344,4 |1.77 57.37

33.64 213.28 124.00 23 23 52 1004.6 16.84 13.42

357.60 220.42 116.29 2 19 13 437.8 25.06 334.33

357.80 220.42 116,29 2 lg 15 437.8 25.06 334.33

357.80 220.42 116.29 2 19 15 437.8 25.06 334.33

322.86 213.28 124.00 4 11 21 51.4 16.84 302,34

MID-COURSE EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

SGT 2251.9 _GR 576.4 _G3 418.6 ST 57.2 SR 22.4 89 31.4

RRT .7074 RRF -.7591 RTF -.8917 CRT ,g211 CR8 .7920 CST .g665

SG8 2324.5 R23 -.1523 R13 -.897! LEA 78.8 NSA _4.5 $$A 1.1

SG1 2289.7 SG2 400,7 THA 10.59 ELI 60.9 EL2 8.2 ALF 20.23

311



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DAY[ MAR 31 18TI

HELIOCEHYRIC CONIC

RL 14g.44 LAL -.D0

RP |06.88 LAP -I,?|

RC 82.879 GL -|O.6O

PLANETQCENTR IC CONIC

C3 25,719 VML 5,071

LNCH AZNTH LNCH TIME

90,00 19 38 6

60,00 21 2 43

TO,DO 23 3 24

76.82 t 42 55

71.82 I 42 55

76.82 ! 42 55

110.00 4 6 46

FLIGHT TIME 1SO.DO ARRIVAL DATE 8EP 7 1971

LOL |89,s4 VL

LOP 354,54 VP

GP ?,37 ZAL

DISTANCE 419.467 EARTH TO MARS

33.100 GAL -S.58 AZL 95.10 NCA 144,87 8NA'194.99 [EC ,250T9 INC 3ol032 Vl 28.117

24.S19 GAP 14.12 AZP 87,46 TAL 332.66 TAP 11?,52 RCA 146.09 APO 243.89 V2 26.498

135.26 ZAP 154.97 [T$ 183.64 ZAE IS8.50 [TE 96,72 ZAC 108.28 ETC 276.36 LVI -22.81

DLA -30.9? RAL 339,34 RAD 8845.5 VEL 12.070 PTH 7.05 VHP 6,619 DPA -12.25 RAP 311.50 ECC 1.4233

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2545.87 -g,e8 88.38 201.5T t36.81 zo 18 34 1545.9 8.T1 32.62

2315.50 -3,01 54.00 207.94 130.21 21 41 18 1515,5 13.00 35.9t

1960,33 5,08 31,32 214,02 123,82 23 36 4 960.5 18,33 10.86

1475.20 IG.10 .88 220.56 118.82 2 7 31 475.2 25.76 337.58

1475,20 16,10 ,88 220,56 116,82 2 ? 31 475.2 25,76 337.38

1475,20 16,10 ,88 220,56 116.82 2 7 31 475.2 25.76 337,36

1007.14 5.08 320.24 214.02 123.82 4 23 34 7.1 18,33 299.T8

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2261,7 8GR 600,9 803 444,6 ST 57,7 SR 22,5 SS 53,1

RRT ,7396 RRF ",7945 RTF -,8938 CRT ,9323 CRS .8066 CST .9650

SGB 2340.2 R23 -.1670 R13 -.9002 LSA 80.3 MSA 14.5 88A 1.1

SOl 2306,3 802 396,6 THA 11,46 ELI 61,5 EL2 7,6 ALP 20,28

DIFFERENTIAL CC_RECTION8

TDE -.8666 TRA-I,SA?3 TC3 *.0022 BAU .1000

RDE -.390? RRA -,2135 RE3 ,2910 FAU ,06309

FOE 1.1122 FRA 3.4161 FC3-2,123? BSP 4058

BDE .9507 BRA 1,5820 BC3 ,2910 FSP 686

LAUNCH DATE MAR 31 1971

HELIOCENTRIC CCNIC

RL 149.44 LAL -.00

RP 206.67 LAP -1.77

RC 63,888 GL -21.41

PLANETOCENTRIC CONIC

C3 25.080 VHL 5.008

LNCH AZMTH LNCH TIME

50.00 19 42 10

60.00 21 11 ?

TO.DO 23 18 25

75.04 1 32 10

75.04 I 32 10

75.04 I 32 10

110.00 4 21 47

PLIGHT TINE 162.00 ARRIVAL DATE 8EP 9 1971

DISTANCE 425,200 EARTH TO MAR6

LQL 189,64 VL 33,039 GAL -5,28 AZL 93,18 HCA 146,13 8NA t93,85 ECC ,24603 INC 3.1848 Vt 29.817

LOP 335.81 VP 24,488 GAP 13,74 AZP 87.35 T AL 332.74 TAP 118,67 qCA 146.16 APO 241,55 V2 26,496

GP 7,82 ZAL 134_97 ZAP 153.74 (T8 163,56 ZA£ 168,20 ETE g5,80 ZAC 108.7! ETC 276.A9 LVI -23.27

DLA -31,70 RAL 339,75 RAD 6645,0 VEL 12,044 PTH 7,03 VHP 6,473 DPA -11.79 RAP 311.46 ECC 1,4128

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2522,17 -8,50 67,36 201,97 136,99 20 24 12 1522,_ 9.88 51.60

2285,46 -1,69 52,57 208,48 130,27 21 49 13 1285,5 14.26 3A,39

1910,72 6,95 28,70 214,96 123,52 23 50 16 910.7 19.&6 7,94

1508.01 16.65 3.65 220.77 117.37 I 57 18 508.0 26.48 340.12

1508.01 16,65 3.65 220,77 117,37 I 57 18 508. 26.48 340,12

1508,01 16.65 S,D5 220,77 117.37 I 57 18 508.Q 26,48 340,12

6245.58 6.95 295.52 214.96 123.52 6 5 53 5245.6 19.96 274.76

DIFFERENTIAL CCRRECTION8

TOE -.8627 TRA-1.5146 TC3 .0086 DAU .1047

ROE -,3859 RRA -,2409 RC3 ,$121 FAU .08565

FDE 1.1644 FRA 3,5596 FC3-2o2662 BSP 4056

8DE .945| 8RA 1.8337 BE3 ,3122 FSP 734

LAUNCH DATE MAR 31 1971

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

$GT 2283.3 $GR 630.5 883 472.0 ST 58.0 8R 22.6 S8 54,8

RRT ,7696 RRF -,8270 RTF -,8905 CRT ,9433 CR8 ,8219 CST ,9836

SGD 2349.5 R23 -,1809 R13 -,9039 LSA 81,7 H_A 14.5 99A 1.0

SO1 2316,3 SO2 393,4 THA 12,47 ELI 61.9 EL2 ?.D ALF 20.45

PLIGHT TItE 164.00 AR IVAL DATE SEP 11 1971

HELIOCENTRIC CCNIC

RL 149,44 LAL -,DO LOL 189,64 VL

NP 206.69 LAP -1,76 LOP 537,08 VP 24°411 GAP 13,37

RC 64.956 GL -22,25 GP 8.30 ZAL 134,67 ZAP |52,47

PLANETOCENTRIC CONIC

C3 24,512 VHL 4,951 DLA -32,46 RAL S4O,I9 RAD 6644,8

LNCM AZHTH LNCH TIN[ L-I TIME INJ LAT INJ LONG

50.00 19 48 30 2498.04 "T.3D R6.34

60.00 21 20 18 2254.|4 -,SI 51.07

7O.OO 23 38 32 1852.77 9,12 25,61

73.36 1 22 35 1537.68 17,20 8,21

73.36 I 22 35 1537.68 17.20 6,21

73.36 1 22 35 1557.C8 17.20 6.21

110.00 4 39 55 8187,65 9,12 292,44

DISTANCE 426.968 EARTH TO MARS

32.982 GAL -5.19 AZL 93.27 HCA 147.40 8HA 192.80 ECC .24155 INC 3.2720 Vl 29.817

AZP 87,24 TAL 332.82 TAP 120.23 RCA 146.23 _rO 239.37 V2 26.A96

ETS 163.46 ZAE 187,88 [TE 95,32 ZAC 109,19 ETC 276.44 LVI -23,75

VEL 12.020 PTH 7,01 VHP 8,295 DPA -11.30 RAP 311.43 ECC 1.4034

INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

202,46 lST,15 EO 30 16 1498,0 11,08 50.56

209.15 130.30 21 57 50 1254.1 IS.ST 32.T8

218.17 123.06 24 7 25 852.8 21.T9 4.44

221.04 !!7.96 I 48 13 537.7 27.21 542.65

221.06 117.96 ! 48 15 537.7 27.21 342.85

221.06 !!7.96 I 48 13 337.7 _7.2| 342.65

2IS.IT 123.06 6 23 2 5187.8 21.79 271.28

DIFFERENTIAL CCRRECTION8

TD[ -.984T TRA-I,485R TC5 .OODl DAU .10iS

ROE -.3826 RRA -,270R RC3 .3344 FAU ,08829

FDE !,2214 Fflk 3.?09T FC3"2,4IIR |SP 411i

6DE .9456 ERA 1,$103 DC3 .3345 FSP 783

LAUNCH DATE MAR 31 1971

NELIO(EHTRIC CONIC

HID-COUR_[ EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

SGT 2270.5 SGR 655.9 583 500,7 ST 58.8 SR 22.8 81 56.6

RRT .T953 RRF ".0564 RTF -,_T2 CST .9345 CR9 .8379 CIT .9615

8GB 2358,1 R23 -,1991RI3 -,9050 LSA 83.4 NSA 14.6 8SA 1.9

SGI 2333.3 SG2 392.8 THA 13.52 ELI 62.6 EL2 6.4 ALF 80.6!

FLIGHT TIME 168.00 ARRIVAL DATE 8EP 13 1971

DISTANCE 430.771 EARTH TO NABS

RL 149.44 LAL -,00

RP 208,70 LAP ol,75

RC 66.082 GL -23,14

PLAHETOCENTRIC CONIC

C3 24.010 VHL 4.900

LNCH AZMTH LNCH TIME

SO.DO 19 55 35

GO.D0 21 50 19

79.00 O 4 17

?1.72 I 13 57

?1.72 1 13 37

71,72 1 13 57

110.00 S 3 43

DIFFERENTIAL CORRECTIONS

TOE -.U645 TRA-1.4528 TC3 *Oil9 BAU .1151

ROE -.3808 RRA -.3025 RE3 ,3583 FAU ,07108

FOE 1.2821 FRA 3.8845 FC3-2.56|8 BSP 4147

8D£ .9447 DRA 1.4840 BC3 .3587 FSP 835

LQt. 189.64 VL $2.92R GAL -5.ID AZL 93.37 HCA 140.6T SNA 191.81 ECC .25?32 INC 3.3654 Vl 29.817

LOP 338,35 VP 24.338 GAP 13.00 AZP 87.12 TAL 332,gl TAP 121.38 RCA 146.29 APO 237.33 V2 26.A94

GP 8,84 ZAL 134.33 ZAP IS1.16 (TS 163.32 ZA( 16T,46 [T[ 95.24 ZAC 109.7! ETC 278.47 LVI -24.2?

DLA -$3.26 RAL 340.86 RAO 6644.8 VEL 12.000 PTH 6.99 VHP 8.123 DPA -10.7T RAP 311.33 ECC 1.3952

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2473.35 -6,0T 65.29 203,03 137.28 20 36 48 1473.4 12,30 49.48

2221,18 1.14 49,50 209,g6 130,29 22 7 20 1221.2 16.gA 31.06

1778.81 !1.83 21.61 217.83 122.2T 0 33 56 778,8 24.00 359.84

1565,06 17,75 8,63 221,42 118,80 1 40 2 563.1 2?.97 345.04

1565,06 17.T5 8,63 221,42 118,60 | 40 2 585.1 27.9? 345.04

1365,08 17,75 8,83 221,42 118,60 1 40 2 565.1 2T.97 343.04

6113,67 11,83 288,43 217.83 122,2T 6 45 37 5113.T 24.00 266.66

N|D-COURRE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

$GT 2269,2 $GR 707,3 SG3 530.9 8T 59.0 SR 23.2 SS $8.4

RRT ,8181RRF -.8822 RTF -.8982 CRT .9649 CRS .9542 CST .g60D

3GB 23?6,9 R23 -,2165 R13 -,g086 LS^ 85.0 HSA 14.7 SSA I.D

SG1 2344,1SG2 393.8 THA 14.74 [.L1 63,1 EL2 5.7 ALF 20.91



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUNCH OATE NAR _I 2971

NELIO¢[NTRIC ¢0N1¢

RL 149,44 LAL ",00

RP 20Go72 LAP -1,74

R¢ 67.Z15 14. -24.07

PLANETOCENTRIC CONIC

C3 23.576 VML 4.156

LNCN AZNTN LNCH T|M[

50.00 20 3 5

60.00 21 41 26

?O.O0 0 49 33

70.12 ! 6 5

70.12 1 8 S

70,12 ! 6 S

110.00 S 49 0

VLIEHT TIME |66,00 ARRIVAL DATE SEP 1S 1971

O|ITAN¢E 434,605 EARTN 70 NAIl

38.818 GAL -|,0| AZL 05.47 hCA |40,04 8NA |90.81 EC¢ ,25535 INC 3.465R ¥Z 21.817

Y2 Is.all

LVI -24.82

L04. 106.64 VL

LOP 336,6_ VP 24.265 GAP 11.64 AZP 87,00 TAL 3_.90 TAP 122,95 RCA 146,3| APO R35.44

GP 9.42 ZAL |33,97 ZAP |40,80 [T3 163.17 ZA[ 187.01 ETE 15,S5 ZAC |10,2B [TC _78,50

DLA -34,09 RAL 34/.IS RAO 6044,4 VEL !_,982 PTM 6,98 VHP 5,959 DPA -10.21 RAP 3|1.18 ECC 1.3t86

L-I TIME INJ LAT ZNJ LONG ]NJ NT A$C ]NJ AZMTH INJ T_ME PO C$T TIN INJ 2 LAT INJ 2 LONG

2446.00 -4,80 64,22 203,7S 137,39 20 43 53 1448.0 13.54 48.36

2186.tS 2o66 47,62 2t0,g2 730.23 22 77 52 1186.1 IS.S? 20.20

1641,16 t6,?O 13.92 220.92 120.23 1 16 54 641.2 27.67 350,83

1590.T7 18.30 to.g5 221.86 119.27 I 32 36 590.8 28.74 34?.34

1590.77 _6,30 10.g5 221.66 1_g.27 I 32 36 590.8 21.74 647,64

1590.77 18,30 10.95 221.88 119.27 I 32 36 590.8 28.74 647,34

5976.03 16.70 280.75 220,92 120.23 7 28 36 4976.0 27.67 257.65

DIFFERENTIAL C_RECTI(_IS

TOE -.8623 TRA-1.4147 TC3 .0184 BAU .1215

RDE -.6603 RRA -.3387 RC3 .5850 FAU .07404

FDE 1._459 FRA 4.0219 FC3-2,7190 B_P 4135

BDE ,g424 BRA 1.4542 BE3 .3855 FSP 886

LAUNCH DATE MAR 31 1971

HELIOCENTR|C CCNIC

RL 149,44 LAL -,DO

RP 206.7_ LAP -I.72

RC 68.502 GL -25.04

PLANETC_ENTRIC CONIC

C3 23.209 VHL 4,818

LNCH AZHTH LNCH TIME

50.00 20 11 14

60.00 21 53 54

66.53 0 56 54

68.53 0 58 54

68.53 O 58 54

68.53 O 58 54

68.53 0 56 54

HIO-COURSE EXECUTIOH AccuRAcY _BtT DETERNINATIOH ACCURACY

$GT 2258.1SGR 755_9 SG3 562.2 ST 59.2 SR 23.6 SS 60.3

RRT .8380 RRF -.9046 RTF -.6994 CRT .9743 CRS .8705 CAT .9581

$GB 2381.2 R23 -.2323 R13 -.9119 L6A 86.4 NS_ 14.8 SSA .9

SGI 2348,0 $62 396.7 THA 16.14 ELI 63.5 E_2 4.9 ALF 21.65

FLIGHT TIHE 170.00 ARRIVAL DATE $EP 17 1971

DISTANCE 438.467 EARTH TO MARS

LOL 189.84 VL 32.831 GAL -4.93 AZL 93.57 HCA 151.21 3HA 190.04 ECC .22958 INC 3.5743 Vl 29.817

LOP 340.89 VP 24.196 GAP 12.29 AZP 86.87 TAL 333.06 TAP 124.27 RCA 146.41 APO _33,67 V2 26.467

G# 10.05 ZAL 133.58 ZAP 148.39 ETA 162,98 ZAE 166.50 ETE 96.19 ZAC 110.92 ETC 276.52 LV! -25.41

DLA -34.96 RAL 341.69 RAD 6644.2 VEL 11.966 PTH 6.97 VHP 5.801 DPA -9.61 RAP 310.g9 (CC 1.3820

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2421.89 -3,49 63.[2 204.60 137.48 20 51 56 1421,9 :_.82 47.19

2146.48 4,34 46.02 212.06 130,11 22 29 45 1148.5 19.88 27.17

_61§.25 18.86 13.20 222.4_ 120.00 I 25 49 615.2 29.53 549.56

1615.25 18.86 13.20 222.43 120.00 1 25 49 615.2 2g.53 349.58

1615.25 18.86 13,20 222.43 120.00 I 25 49 616.2 29.55 349.58

/615.25 18,86 13.20 222.43 120.00 I 25 49 615.2 29.53 349.58

/615.25 18,66 13.20 222.45 120.00 I 25 49 615.2 29.53 349.$8

DIFFERENTIAL CORRECTIONal

YD[ -.8694 TRA-1.3794 TCS .0140 BAU o1281

RDC -.3823 RRA -.3743 RC3 .4127 FAU .07696

FDE 1.4178 FRA 4.1866 FCS-2.8714 BIP 4186

BDE .9460 8RA 1.4293 6C3 .4129 FIP 944

LAUNCH DATE MAR 31 1971

HELIO(ENT RIC CCNIC

RL 149.44 LAL -.O0

RP 206.79 LAP -1.71

RC 69.791 GL -2G.07

PLAN£TOCENTRIC CONIC

C3 22.911 VHL 4.787

LNCH AZNTH LNCH TIME

50.00 20 20 9

60,00 22 8 6

66,94 O 52 16

66.94 O 52 t6

66.94 0 52 16

66.94 O 5_ 16

66,94 O 52 16

NID-COURSE EXECUTI(_ ACCURACY _BIT DETERMINATION ACCURACY

$GT 2250.9 SGR 812.3 SG3 594.9 8T 59.6 SR 24.2 86 62.3

RRT ,0535 RRF -.9238 RTF -,8991 CRT .9820 CRS .6870 CAT .9560

SGB 239Z.9 R23 -,2507 R13 -,9141 LSA 88.2 N$A 14.9 SSA .9

SG1 2358.6 662 403.9 THA 17.65 EL1 64.2 EL2 4.1 ALF 21.82

FLIGHT TIME 172.00 ARRIVAL DATE SiP 19 1971

DISTANCE 442.566 EARTH TO MARS

LOL 189.64 VL 32.766 GAL -4.86 AZL 93.89 HCA 152.47 8HA 18g.24 ECC .22604 INC 3.6917 Vl 29.817

LOP 342.16 VP 24.130 GAP 11,95 AZP 86,73 TAL 333,14 TAP 125,61 RCA 146.46 APO 262.02 V2 26.486

GP 10.75 ZAL 133,16 ZAP 146,93 ITS 162.77 ZAE 165.92 ETE 97.13 ZAC 111.62 ETC 278.53 LVI -26.04

DLA -35.87 RAL 342.27 RAD 6644.1 VEL 11,954 PTH 6.96 VHP 5,651 DPA -8.95 RAP 310.74 ECC 1.3771

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH |NJ TIN[ PO CIT TIN INJ 2 LAT 1NJ 2 LONG

2394.61 -2.13 61.99 205,58 137.54 21 O 4 1394.8 16,14 45.97

2107.20 6.15 44,03 213.48 129,91 22 43 13 1107.2 21.51 24.89

t638.91 19.41 15.42 223.0g 120.78 1 19 55 638.9 30.35 3§1.79

1638.91 19.4l 15.42 223.09 120.78 1 19 35 638.9 30.35 351.?9

1636.91 19.41 15,42 223.09 120.78 I 19 35 638.9 30.35 351.Y9

1638.91 19.41 t5,42 223.09 120.78 I 19 35 836,9 30,35 351.79

1638.91 19.41 15,42 223.09 120.78 I 19 35 636,9 30.55 351.79

D|FF(R(HTTAL COqRECT[ONS

TD_ -.8670 TR4-1.3394 TC3 .OIIG BAU .1357

ROE ".3863 RRA -.4150 RE3 .4428 FAU .08010

FOE 1,4945 FRA 4,6521 FC3-6.0265 _SP 4201

SDE .9492 ERA 1.4023 8C3 .4450 FSP I003

NI D-COURSE EXECUTION ACCURACY ORBIT DETERNT NATION ACCURACY

SGT 22_4.4 $GR 8?7.2 SG3 625,7 ST _9.8 8R 24.g S$ S4.3

RRT ,8863 RRF ",9397 RTF -,_j86 CRT .9698 Cfll ,9U29 CaT .9536

SGB 2400,4 R23 -o2865 R15 ",91T0 LSA SO.O NSA IS.1 $SA ,9

SG1 2364,4 3G2 414.1 TNA 19.40 EL1 G4.7 EL2 5.5 ALF 22.46

LAUNCH DATE MAR 31 19Tt VL|GHT TiME 1T4,00 AtRIVAL DATE SEP 21 tg?t

NELIO(ENTRIC CONIC

RL 149.44 LAL -*OD

RP 208.84 LAP -1.66

RC 71.130 _ -27,15

PLANETOCENTRIC EONIC

C3 22.684 VHL 4.763 DLA -66,83 RAL 342,90 RAO 6644.0 V_L 11.945 PTH

LNCH AZNTH LNCH TINE L-i TINE INJ LAT INJ LONG XNJ RT ASC |NJ AZNTM INJ TINE

SO.DO 20 29 57 2366.56 -.71 60.81 206.74 137.57 21 9 24

60.00 22 24 40 2060.80 8.17 41.78 215.19 129.60 22 59 O

85.35 O 46 1D 1662.02 19.96 17.63 223.87 121.62 1 13 52

85.35 O 46 10 1662.02 19.96 17.63 223.87 121.62 1 13 52

65.35 0 46 10 1662.02 19.96 17,63 223.87 121.62 1 lS 52

65.35 O 48 10 1662.O2 1g.96 17.63 223.87 121.62 I 13 52

65.35 O 46 IO 1662.02 19.96 17.63 223.87 121.62 1 15 52

DIFFERENTIAL CORRECTIONS NID-COURS[ EXECUTION ACCURACY

TOE -.8892 TRA-1.2g65 TCS .0076 BAU .1441 SGT 2211.6 SGR 951,5 SG3 663.3

ROE -,5929 RRA -.4695 RC3 .4753 FAU .08330 RRT .8760 RRF -.9529 RTF -.8980

FOE 1.5774 FRA 4.5209 FC3-3.1790 BSP 4211 SGB 2407.5 R23 -.2803 R13 -.9201

8DE .9558 BRA 1.3755 BC3 .4753 FSP 1062 $61 2369.1 562 428.4 THA 21.38

DISTANCE 446.270 EARTH TO MAk8

LOt. 169_64 VL 32,744 GAL -4,79 kZL 63.82 _JCA 153,74 6HA 188,50 [¢¢ .222?2 INC $,6196 Vl 29.817

LOP 343.43 VP 24,067 GAP tl.61 AZP 86. S? TAL 333.21 TAP 126,15 RCA 14G.52 APO 250,48 V2 26,477

GP 11.51 2AL 132.70 ZAP 145.4! ITS 162.5A ZAE 165.25 IT[ 96.32 2AC 112.3g [TC 2T6.$4 LVl -26.72

6.gs VHP 5.S08 DPA -8.24 RAP 310.43 ECC 1.3733

PO CST TIN INJ 2 LAT INJ 2 LONG

1_66.6 17.50 44,67

1060.6 23.29 22.27

662.0 31.18 354.01

662.0 31.18 354.91

662.0 31.!8 354.01

662.0 31,!8 654.01

662.0 31.18 _54.01

ORBIT DETERNINATION ACCURACY

ST 59,9 SR 25.S $s 66.3

CRT .ggs0 CRS .9180 CAT .9514

LSA 9!.7 NSA 15.3 $SA .8

ELI 65.2 EL2 2.4 ALF 23.24

313



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAR 31 ISTI

HEL|O¢ENTRIC CONIC

RL 149+44 LAL -.00

RP 206.90 LAP -I.S?

RC 72,51T GL -88.30

PLANETOCENTRIC CONIC

¢3 22°$3| VHL 4.74?

LNCN AZNTH LNCH TIRE

60.00 20 40 51

GO.DO 22 44 42

63,73 O 40 36

63,73 0 4D 36

63.73 O 40 36

13.73 0 40 36

63.73 0 40 36

FLIGHT TIME 178.00 ARRIVAL OAT[ SIP 23 19TI

OIRTANCE 450,209 EARTH TO NAR6

LOt. |99,84 VL $E,?04 GAb -4.72 A2L 93.99 HCA 155,00 IMA 1RT,91EC¢ ,21R60 INC 3.9595 Vl 29.81!

LOP 344,99 VP 24.005 GAP 11.28 AZP 88,41 TAL 333.28TAP 128.26 RCA 148.56 AFO 2Z9.05 V2 28.470

GP 12.35 EAL 132.20 ZAP 143,84 ETS 162.28 ZAE 164,49 ETE 99,T1ZAC 113.24 ETC 276.55 LV! -27.46

OLA -37.85 RAL 343,5g RAD 6643.g VEL I1.938 PTH 6,94 VHP 5.3?3 DPA -7.47 RAP 310,07 ECC 1.3708

L-| TIME INJ LAT INJ LONG IMJ RT ARC IMJ AZM_H INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2338.84 .78 59,5T 208.|| 137,57 21 19 4? 1336.S 18.92 43.28

2008.40 |0,52 39.10 2|?,31 |29,13 23 18 9 1006.4 25.32 19.09

1664.?! 20.5t t9,95 224.78 122,53 1 8 41 684.T 32.04 856.25

t6SA.T! 20.51 19,85 224.T8 122.53 1 9 4! 884.? 32.04 356.25

1694.?1 2O.51 19,85 224.79 122.53 1 8 41 884.7 32.04 356.25

1684.71 20.52 19,83 224.78 122.53 ! 8 41 684.T 32.04 356.25

1664.T1 20.51 19.85 224.78 122.53 1 8 41 684.7 32.04 356.25

DIFFERENTIAL CCRRECTIONS

TDE -.6721 TRA-1.2500 TC3 .O01T BAU .IS3T

RDE -.4026 RRA -.5081 RC3 ,5101 FAD ,08851

FOE 1.6684 FRA 4.6861 FC3-3.3261 BSP 4218

BDE .96D5 6RA 1.3493 BC3 .5101 FSP 1123

LAUNCH DATE MAR 31 |ST!

HELIOCENTRIC CONIC

HID-COURSE EXECUT|OM ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2181.3 $GR 1038.3 $63 698.8 ST 59.9 68 2T.O 8S S6.4

RRT .883| RRF -.9635 RTF -.8987 CRT .9983 CR3 .9320 CST .9489

SGB 2415.2 R23 -.2909 813 -.9238 LSA 93.6 NSA 15.6 SSA .8

SGI 23?3,4 882 447.6 THA 23.65 ELI 65.? EL2 1.4 ALF 24.19

FLIGHT TIME 178.00 ARRIVAL DATE SEP 25 1971

DISTANCE 454.167 EARTH _0 NA_$

RL 149.44 LAL -.00 LOL 189.64 VL 32.667 GAL -4.66

RP 206.96 LAP -1.65 LOP 345,96 VP 23.946 GAP 10.96

RC 73.950 GL -29.52 GP 18.28 ZAL 13|.65 ZAP 142.19

PLAN[TOCENTRIC CONIC

C3 22.457 VHL 4.739 DLA -38.91 RAL 344.34 RAO 6643,9

LNCN AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG

50.00 20 53 3 2305.24 2.37 38.25

60.00 23 10 49 193T,15 13,47 59.63

62.97 0 35 31 1797.35 21.05 22.10

62.07 0 35 31 I?07.38 21.05 22.1D

62.07 0 35 31 1707.35 21.05 22.10

62.07 0 35 31 1707.35 21.05 22.10

62.07 0 35 31 170?.35 21.05 22.10

AZL 94.1| HCA 156.27 SNA 18?.16 ECC .21668 INC 4.1129 Vl 29.817

AZP 86.23 TAL 333.34 TAP 129.61 RCA 148.61 APO 227.71 VZ 26.462

ET$ 161,99 ZAE 163.61 [T[ 101.24 ZAC 114.18 ETC _76.55 LV! -28.27

VEL 11.935 PTh 6.94 VHP 5.246 DPA -6.62 RAP 309.64 ECC 1.3696

INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

209,72 137.53 21 31 29 1305.2 20.42 41.78

220.|0 128.35 23 43 6 937.1 27.78 t4.88

225.85 123.51 _ 3 58 707.3 3_.91 358.53

225.85 123.51 I 3 58 707.3 32.91 358.53

225.85 123.51 1 3 56 707.5 32.91 358.53

225.85 123.5! 1 3 58 707.3 32.91 358.53

225.83 123.51 1 3 58 707.3 32.91 358.53

DIFFERENTIAL CORRECTIONS

TDE -.8723 TRA-I.1967 TC3 .0007 BAU .1648

RD£ -.4152 RRA -.5608 RC3 .549D FAU .09013

FOE 1.7632 FRA 4.8486 FC3-3.4745 6SP 4184

BOE .9660 BRA 1.3216 BC3 .5490 FSP 1181

LAUNCH DATE MAR 31 1971

HELIOCENTRIC CONIC

RL 149.44 LAL -.DO

RP 207.04 LAP -1.64

RC 75.426 GL -30.82

PLANETOCENTRZC CONIC

C3 22.472 VNL 4.740

LNCH AZNTH LNCH 7[NE

50.00 21 6 55

60.00 23 54 29

60.38 0 30 58

80.38 0 30 58

60.38 0 30 58

60.38 0 30 58

60.38 0 30 58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2137.8 $GR 1132.3 $63 733,9 ST 59.7 SR 28,3 88 70.4

RRT .8883 RRF -.9720 RTF -.8934 CRT .9996 OR8 .g446 CST .9462

SOB 2419.1 R23 ".2958 R13 -.9286 LDA 95.2 NSA 15.8 SSA .7

SGI 2373.4 SG2 468.4 THA 26.30 ELI 66.0 ELI .7 ALF 25.38

FLIGHT TIME 180.00 ARRIVAL DATE 8EP 27 1971

LOL 18g.64 VL 32.632 GAL -4.60

LOP 347.23 VP 23.888 GAP 10.65

GP 14.31 ZAL |31.05 ZAP 140.48

DISTANCE 458.145 EARTH TO MARS

AZL 94.28 HCA 157.53 9HA |86.56 ECC .21394 INC 4.2826 Vl 29.817

AZP 86.04 TAL 333.39 TAP 130.93 RCA 146.65 APO 226.47 VE 26.454

[T8 161.68 ZAE 162.61ETE 102.85 ZkC 115.23 ETC 276.54 LVl -29.15

DLA -40.04 RAL 345.19 RAD 8643.9

L-I TIME INJ LAT INJ LONG

2271.26 4.08 56.83

1821.64 18.26 29.63

1729.98 21.58 24.38

I729.98 21.58 24,38

I729.98 21.58 24,38

1729.98 21.58 24.38

1729,98 21.58 24.38

VEL 11.936 PTH 6.g4 VHP 5.127 OPA -S.69 RAP 309.14 ECC 1.3698

INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ZNJ 2 LAT |NJ 2 LONG

211.63 137.44 21 44 46 1271.3 22°02 40.12

224.58 126.57 24 24 SO 821.6 31.54 7.41

227.09 124.58 0 59 48 730,0 33.81 .88

227.09 124.58 0 59 48 730.0 33.8! .88

227.09 124.58 0 59 48 750.0 33.81 .88

227.09 124.56 0 59 48 730.0 33.81 .83

227.09 124.58 O 59 48 T30.0 33.81 .88

DIFFERENTIAL C(_RECTION8

TD[ -.6835 TRA-I.1482 TC3 -.0202 BAU .ITS|

ROE -,4342 RRA -.620? RC5 ,58T2 FAU ,0931T

FOC 1.979_ FRA 5.0149 FC3-3.5893 B8P 4273

80E ,8843 iRA !.3061 2C3 ,5875 FSP 1250

LAUNCH DATE MAR 31 tSTt

HELIOCENTRIC CONIC

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2|06,2 3GR 1243.2 865 T70.0 ST 59.9 8R _0.1 8S 72.8

RRT .6693 RRF ".8788 RTF -._,I4 CRT .9968 CRS ,9882 C8¥ .9438

368 2444.8 R23 ".3012 R13 -.9325 LSA 97.7 NSA 18.2 SSA .?

96! 2393.1 $62 $00.! THA 29,|0 ELI 67.0 EL2 1.5 ALF 26.95

FLIGHT TIME 182.00

DISTAMC[ 492.141 EARTH TO MARS

ARRIVAL DATE 8EP ZS ISYl

RL 149.44 LAL -.00 LOL 189.64 VL 32.399 GAL _4.54 kZk 94.4? NCA 158.80 8NA 186,00 ECC .21137 INC

RP 207.12 LAP -t.82 LOP 348.49 VP 23.833 GAP 10.34 AZP 85.03 TAL 333.44 TAP 132.24 RCA 146.69 APO

RC 79,844 GL -32.21 GP |5.45 ZAL 130.40 ZAP 138.69 ITS 161.35 ZAE 161.49 ETE 104,49 ZAC 116.40 ETC

PLANETOCENTRIC CONIC

C3 22.564 VHL 4.752 DLA -41,24 RAL 346.13 RAO 6844.0 VEL 11.940 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME

50.00 21 22 55 2233,gg 5,94 53.26 213.91 137.29 22 0 9

58.63 O 26 55 1752.97 22.10 28.73 228.52 125.75 0 56 8

58.63 O 28 55 1752.97 22.10 26.73 228.52 125.75 0 56 8

58.63 O 26 55 1752.97 22.10 26.73 228.52 t25.75 0 56 8

58,63 O 26 55 1752.g7 22.10 26.73 228.52 125.75 0 56 8

58.63 0 26 55 1752.97 22.10 26.73 228.52 125.75 0 56 8

58.63 O 26 55 1752.97 22.10 26.73 228.52 125.75 0 56 8

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.8905 TRA-I.0920 TC3 -.0338 BAU .1906 SOT 2054.1 $GR 1367.5 SO3 804.4

ROE -.45?6 RRA -.6851RC3 .6303 FAU .09658 RRT .8888 RRF -,9841RTF -.8871

FOE 1.9991FRA 5.1614 FC3-3.702! BSP 4296 SGB 2487.7 823 "*_990 R13 -,9380

BOE 1.0012 IRA 1,2891 BC3 .6512 FSP 1309 $G1 240g.1 $62 534.4 THA 32.40

4.4711 Vt 26.817

225.32 V2 28,444

276,54 LV[ -30.12

6,g4 VHP 3,019 DPA -4.65 RAP 308.56 ECC 1.3717

PO CST TIM INJ 2 LAT |NJ 2 LONG

1234.0 23.75 36,26

753.0 34.73 3.32

755.0 34.73 3.32

753,0 34.73 3.32

753,0 34 73 3.32

753.0 34,73 3.32

753.D 34.73 3.32

ORSlT DETERNINATION ACCURACY

ST 59.8 SR 52.1 S$ 75.!

CRT .g961CR$ .9660 CST .9_Q5

LSA 99.8 NSA 16.6 6SA .6

ELI 67.8 EL2 2.5 ALF 26.22



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAR 31 16?1 FLIGHT TIN( 184.00

HEL!OCENTR 1¢ CONIC DISTANCE 481,1S9 EARTH TO NARS

RL 149.44 LAL ".OO LO_ 189.14 VL 38.969 GAL °4.49 AZL 04.88 HCA |60.0| 8HA 185.48 [¢¢ ,2D998 IHC 4.9923 VI 29.817

RP 20T.21 LAP -t,8O LOP 349,75 VP 83,779 GAP 10.03 AZP 85.60 TAL 333.49 TAP 233,54 RCA t48,T2 APO 224.24 V2 86.433

RC ?8.502 GL -33.T1GP 16.72 ZAL I89.89 ZAP |36,82 ITS 161.00 ZA[ 16O.t4 [T[ 106,12 ZAC 117.71ETC 278,53 LVI o31,19
PLANETQ¢ENTRIC CONIC

CS 22.808 VHL 4.?76 OLA -4Z,92 RAL 347,18 RAD 8M4.t VEL 11.950 PTH 8,99 VNP 4,t21DPA -3.50 RAP 387.94 EC: 1.3754

LNCH AZNTH LNCH TINE L-I T|ME IMJ LAT INJ LONG INJ RT A8¢ INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

80.00 21 41 4? 2192.08 9.04 53.48 216,89 137.05 22 18 19 1192,1 25.66 36.10

56.82 O 23 29 1?76.38 22.58 29.2? 230.|9 127.03 0 53 5 ?78.4 35.67 5.88

56.82 0 23 29 I776.38 62.58 29.17 230.19 127.03 0 53 9 ?76.4 35.67 5,88

56.82 0 23 29 IT78.38 82.58 69.17 230.19 12?.03 0 53 S 776,4 35.8? 5.88

56.82 0 23 29 I?76.38 22,58 29,17 230.19 |27,03 0 53 3 776.4 35.8? 5.88

56.82 0 23 29 IT76.38 22.58 29117 230.19 127.03 0 53 5 776.4 35.67 5.88

56.82 0 23 2g 1778.38 22.38 29.17 230.19 127.03 0 53 5 776.4 35.67 5.88
DIFFERENTIAL CCRRECTION$

TOE -.9009 TRA-l.0314 TC3 -.0505 BAU .2084

ROE -.4891RRA -,7370 RC3 .8748 FAU ,09968

FOE 2.1S84 FRA 5.2981 FC3-3.7837 88P 4345

ODE 1.0251BRA 1.2794 BC3 .676? FSP 1369

ARRIVAL DATE OCT I 1971

LAUNCH DATE MAR 31 1971

HELIOCENTRIC CONIC

RL 149.44 LAL -,00

RP 207.31 LAP -1.57

RC 80.098 GL -33.32

PLANETOCENTRIC CONIC

C3 23.164 VHL 4.913

LNCH AZNTH LNCH TIRE

50,O0 22 4 49

84.94 0 20 39

54.94 0 20 39

54.94 O 20 39

54.94 0 20 39

$4,94 0 20 38

34,94 0 20 39

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1g97.2 SGR 1509.3 SO3 837.T ST 59.6 8R 34.7 95 77,5

RRT .9863 RRF -.9881 RTF -,8818 CRT ,9916 CRS .9743 C$T .93T7

SOB 2503.3 R23 -,2906 R1S -.9445 LSA I02.3 HSA 17.0 SSA .6

SGt 2436.9 $62 572.9 THA 36.12 EL1 68,9 EL2 3,9 ALF 3O.og

FLIGHT TIN( 186.00 ARRIVAL DATE OCT 3 1971

DISTANCE 470.185 EARTH TO MARS

LOL 189.64 VL 32.540 GAL -4.45 AZL 94.92 HCA 161.32 8HA 185,00 ECC .20679 INC 4.9205 Vl 29,817

LOP 351.02 VP 23,727 GAP 9.74 AZP 85.34 TAL 333,52 TAP 134.84 RCA 146,T$ AFO 223.25 V2 26.422

GP 18.14 ZAL 128.88 ZAP 134.86 ET$ 160.62 ZAE 158.65 ETE 107.69 ZAC 119,16 ETC 276.52 LYE -32.38

DLA -43.88 RAL 348.39 RAD 6644,2 VEL 11,964 PTH 6.96 VHP 4,834 DPA -2.22 RAP 307.21 ECC 1.3812

L-1 TIME ]NJ LAT INJ LONG ]NJ RT A$C ]NJ AZHTH INJ TIME PO CET TIN ]NJ 2 LAT INJ 2 LONG

2142.98 10,48 51,37 220.15 136.68 22 40 32 1143.0 27.85 33.48

1800.61 23.04 3|.71 232.12 128.44 0 50 40 800.6 56,61 8,60

1800,61 23.04 31,71 232,12 128.44 0 80 40 800.6 36.61 8.80

1600.61 83,04 31.71 232.12 128.44 0 50 40 800.6 36 61 8.60

1800.61 23,04 31,71 232.12 128,44 0 50 40 800,6 36.51 8,60

1800.61 23.04 31.71 232.12 128,44 0 50 40 800.6 36.61 8,60

1800.61 23.04 31,71 232,12 128.44 0 50 40 800,6 36.61 8.60

DIFFERENT ] AL CORRECTIONS

TOE -.9127 TRA -.9652 TC3 -,0683 BAU .2246

RDE -.5296 RRA -.8361 RC3 .7222 FAU .10270

FOE 2.2923 FRA S,4110 FC3-3.8385 BSP 4406

9DE 1.0553 BRA 1.2770 8C3 .7254 FSP 1423

LAUNCH DATE HAR 31 1971

HELIOCENTRIC CONIC

RL 149.44 LAL ",00

RP 207.42 LAP -1,55

RC 81.T30 GL "37,07

PLAN[TOCENTRIC CONIC

C3 23.678 VHL 4.866

RID-COURSE [XECUTIOEI ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1930.2 SGR 1669.5 $63 868.1 ST 59,4 5R 37,7 89 79,8

RRT .8814 RRF -.9912 RTF -,8748 CRT .9857 CR8 .9810 CST .9348

6GB 2552,! R23 -.2759 RI3 -,9521 LSA 105.0 MSA 17.4 SSA ,5

SG1 2477,0 662 814.6 THA 40.3! ELI 70,1 EL2 5.4 ALF 32.29

FLIGHT TIN( 188.00 ARRIVAL DATE OCT S 1971

DISTANCE 474.230 EARTH TO MARS

LOL 189,84 VL 32.5136AL -4.41 AZL 95,19 HCA |82.5? 8MA 184,55 [CO .20467 INC S.1914 V! 29,817

LOP 352.28 VP 23.878 GAP 9.45 AZP 85.05 TAL 333.55 TAP 139.12 RCA 146.79 APO 222.32 V2 26.408

GP 19.74 ZAL 127,99 ZAP 132.80 ETS 160.23 ZAE 156.95 ETE 109,1T ZAC 120,80 £TC 276.51 LVI -33.71

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

50,O0 22 34 42 2080.91 13.54

52.96 0 18 38 1825,75 23,44

52.96 0 18 36 1825.75 23.44

52.96 0 18 36 1825.75 23,44

52,96 0 18 36 1825.75 23.44

52.96 0 18 36 1825.75 23.44

52.96 0 18 38 t825.75 2_,44

DIFFERENTIAL CCRRECTIONS

TOE -.9166 TRA -,8843 TC3 -.O?24,8AU .2489

ROE -,5798 RRA -,9202 RC3 .T732 FAU .10809

FOE 2.4529 FR4 5,4777 FCS-3.8?go 8SP 4387

8DE !.0863 8RA 1,2762 8C3 .?7gs FSP !454

LAUNCH OAT[ MAR 31 1971

HELIO¢EHTRI¢ CONIC

RL 149.44 LAL -,00

DLA -45.33 RAL 349.79 RAD 8644.4 VEL It. 966 PTH 6.98 VHP 4,762 DPA -, 77 RAP 306.40 ECC 1,3897

INJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

48.65 224.66 136.06 23 9 23 1080,9 50.53 30.00

34.37 234.37 129,98 O 49 2 825.8 37.5? 11.51

34.37 234.3T 129.98 0 49 2 825.8 37.57 11.51

34.3T 234.37 |29.98 0 49 2 825.8 57.57 11.51

34.37 234.37 129.98 0 49 2 825.8 37.57 11,51

34.37 234.37 129.98 0 49 2 829.8 3?.5? 11.51

34,37 254.3T 129.98 0 49 2 825,8 37.57 11.51

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1835,4 3GR 1847.3 303 892.8 ST 58.5 3R 41.2 SS 82,t

RRT .|754 RRF ",9939 RTF -._e?2 CRT ,9785 CRS .9862 CST ,t31_

$GB 2604.| R23 -,2514 RI3 -.9612 LSA 107.5 HSA 17,7 8SA .5

8G1 2521.7 SO2 649.9 THA 45.21 EL! 71,2 EL2 ?,D ALF 35,00

L04. 199.84 VL 32.468 GAL

FLIGHT TIME 190.00 ARRIVAL DATE OCT ? 1971

DISTANCE 476.296

"4.3T AZL 95.50 HCA 183.83 3MA

EARTH TO MARS

184,14 ECC ,20274 INC 5.5029 Vl 29,817

RP 207.54 LAP -1.53 LOP 353,$4 VP 23.626 GAP 9.16 AZP 84,71 TAL 33_.57 TAP 137.40 RCA |46,60 APO 221,4T V2 26.395

R¢ 63.399 GL -36,98 GP 21.54 ZAL 128.g9 ZAP 130.63 ET9 159.92 ZAE 155.0i (T[ 110.53 ZAC 122.64 ETC 276.51LVI -35,19
PLANETOCENTRIC CONIC

C3 24.391VHL 4,939 OLA -46,69 RAL 351.36 RAO 6644,7 V[L IE.O|S PTN T.01VHP 4,705 OPA .85 RAP 305.50 ECC 1,4014

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

50,00 23 20 37 1984,81 18.20 44.27 231.39 134.75 23 53 41 984.8 34.45 24.t8

50,90 0 I? 26 1852.5! 23.77 37.17 237.00 131,89 0 48 18 852.3 38,50 14,65

50,90 0 17 26 1852.31 23.77 37.17 237000 131.69 0 48 18 852.3 38.50 14,65

50.90 0 17 26 1852.31 23.77 37.17 237.00 131.69 0 48 I8 852,3 38.50 14.65

sO,gO O 17 26 1852.31 23.77 37, i7 837,_0 131.69 0 48 18 852.3 38,50 14.65

so,go O 17 26 1852.31 23.77 37,17 237.00 131.69 0 48 18 852.3 _8.50 14.65

so,go 0 17 26 1852.3t 23,77 37.17 237,00 131.69 0 48 18 852.3 38.50 14.65

DIFFERENTIAL CORRECTION6 HID-COURSE EXECUTION ACCURACY ORBZT DETERMINATION ACCURACY

TDE -,9800 TRA -.8198 TC3 -.1153 8AU ,2698 SGT 1778.9 SGR 205?.9 $G3 915.6 8T 58.9 SR 46.0 S$ 65.3

RDE -.6344 RRA-I.0209 RC3 .81g2 FAU ,10744 RRT ,8623 RRF "*g954 RTF -,8531 CRT .9713 CRS .9906 CST .g2g?

FOE 2.6741FRA S.5411 FC3-3,8134 B6P 4688 SGB 2720.E R23 -.2302 R13 -.9884 LSA 112.0 HSA 1A.1SSA ,4

BOE 1,1535 BRA 1.3094 0C3 .8273 FSF 1514 $61 2627.1 $62 T05.? THA 49.81 EL1 ?4.3 EL2 8.7 ALF 3?.79

315



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH D&Y[ MAR 31 1971 FLIGHT TIME 192,00

MELIOCENTRIC C_IIC DISTANCE 4_2,336

RL 149,44 LAL -.OO LOt. 189.64 VL 3_,465 GAL o4,33 AZL 95.85 HCA 165.08

RP 207.66 LAP -1.51 LOP 334.80 VP 23,578 GAP 8,88 AZP $4.33 TAL 333.58

R¢ 85o104 6L -41.06 GP 23.57 ZAL 125,87 ZAP 188.34 ET6 159.41ZAE 152.83

PLANETOCENTRIC CONIC

C3 25.358 VHL 5.039 OLA -48.5? RAL 353.24 RAO 6645.1 VEL 12,055 PTH 7.04

LNCM AZNTM LNCH TIME L-| TIME ZNJ LAT INJ LONG |NJ RT ASC INJ AZNTH

48.71 0 17 24 1880.49 24.01 40,15 240.08 135.58

48.71 0 17 24 1880.49 24.01 40.15 240.08 133.58

48.71 0 17 24 1880.49 24.01 40,15 240.08 133.58

48.71 0 17 24 1860.49 24.0t 40.15 240.08 133,58

48.71 0 17 24 1880.49 24.01 40.15 240.08 133.58

48.?1 0 17 24 1880.49 24.01 40.15 240.08 133.58

48.71 0 17 24 1880.49 24.01 40.15 240.08 133.58

ARRIVAL DATE OCT 9 1971

EARTH TO MARS

SMA 183,75 ECC ,20095 INC 5.8848 Vt 29.817

TAP 138.66 RCA 146.82 APO 220.68 V2 26.361

ET[ 111,75 ZAC 124.72 ETC 276.52 LV! -38.85

VHP 4.868 DPA 2.70 RAP 304.50 ECC !.4173

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

O 48 45 880.5 39.41 18o06

0 48 45 880.5 39.41 18.06

0 48 45 890,5 59.41 18.06

O 48 45 880,5 39.41 18.06

0 48 45 880.5 39.41 18.08

0 48 45 880,5 39.41 18.08

0 48 45 880.5 39,41 18.06

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.9730 TRA -.7354 TC3 -.1371BAU .2981 8GT 1686.3 SGR 2290.7 SG3 928.2

RDE -.7491RRA-I,1270 RC3 .8685 FAU .10904 RRT .8474 RRF -.9966 RTF -.8373

FOE 2.9083 FRA 8.5296 FC3-3.7229 BSP 4849 SGB 2844.4 R23 -.1995 R13 -.9766

ODE 1.2279 BRA 1.3457 BC3 .8793 FSP 1539 $61 2744.5 862 747.3 THA 55.08

LAUNCH DATE MAR 31 ]971 FLIGHT TildE 194.00

HELIOCENTRIC CONIC DISTANCE 486.437

RL 149.44 LAL -.00 LO(. 189.64 VL 32.443 GAL -4.30 AZL 96.29 HCA 166.34

RP 207.80 LAP -1.48 LOP 366.05 VP 23.531 GAP 8.61AZP 83.89 TAL 335.58

RC 86.843 GL -43.36 GP 25.87 ZAL 124.60 ZAP 125.91ETS 139.00 ZAE 150.35

PLANETOCENTRIC CONIC

C3 26.655 VHL 5.163 DLA -90.37 RAL 395.48 RAO 6645.7 VEL 12.108 PTH 7.08

LNCH AZNTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

46,41 0 18 48 1910.90 24.11 43.31 243.72 135.67

46.41 0 18 48 1910.90 24.11 43.31 243.72 135.67

46.41 0 18 48 1910,90 24.11 43.31 243.72 135.67

46.41 0 18 48 1910,90 24.11 43.31 243.72 135.67

46.41 0 18 48 1910.90 24.11 43.31 243.?2 135.67

46.41 0 18 48 1910.90 24.11 43.31 243.72 135.87

46.41 0 18 48 1910.90 24.11 43.31 243.72 135.67

ORBIT DETERMINATION ACCURACY

ST 58.5 SR 51.6 SS 88.1

CRT .9638 CR6 .9936 CST ,9278

LSA 116.2 HSA 18.5 $SA .4

ELI 77.3 EL2 10.4 ALF 41.27

ARRIVAL DATE OCT 11 1971

EARTH TO MARS

9NA 183,39 [CC .19930 INC 6.2909 Vl 29.81T

TAP 139.92 RCA 146,84 APO 219.94 V2 28.365

ETE 112.84 ZAC 127.08 ETC 276.53 LVI -38.72

VHP 4,659 DPA 4.80 RAP 303.38 £CC 1.4387

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

O 50 39 910.9 40.25 21.80

0 50 39 910.9 40.25 21.80

0 50 59 910.9 40.25 21.89

0 50 39 910.9 40.25 21.80

0 50 39 910.9 40.25 21.80

0 50 39 910.9 40.25 21.80

U 50 39 910.9 40.25 21.80

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION AccuRACY

T08-1.0012 TRA -.8440 TC3 -.1800 BAU .3312 $GT 1586.6 SGR 2533.2 SG3 929.9

ROE -.8778 RRA-1.2428 tiC3 .9156 FAU .10977 RRT .8269 RRF -.9976 RTF -.8159

FOE 3.1792 FRA 5,4472 FC3-3.5654 BSP 5098 3GB 3006.0 R23 -.1671 R13 -.9836

80E 1.3315 ERA 1.3997 BC3 .9295 FSP 1546 861 2901.6 $62 785.4 THA 60.45

LAUNCH DATE MAR 31 1971 FLIGHT TIME 196.00

HELIOCENTRIC CONIC DISTANCE 490.527

RL 149.44 LAL -.00 LOL 189.64 VL 32.423 GAL -4.28 AZL 96.80 HCA 167.59

RP 207.94 LAP -1.46 LOP 357.31 VP 25.485 GAP 8.34 AZP 85.36 TAL 333.57

RC 88,818 GL -45.91 6P 28.49 ZAL 123.16 ZAP 123.33 ET6 158.61ZA£ 147.55

PLANETOCENTRIC CONIC

C3 28.410 VHL 5.330 OLA -52.30 RAL 358.20 RAD 6646.4 VEL 12.180 PTH 7.14

LNCM AZHTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

43.98 0 22 5 1944.12 24.01 46.68 248.05 137.98

43.98 0 22 5 |944.12 24,01 46.68 248.05 157.98

43.98 0 22 5 ]944.|2 24.01 46.88 248.05 137.98

43.98 0 22 5 1944.12 24.01 46.68 248.05 137.98

43,98 0 22 5 1944.12 24.0! 46.68 248.05 137.98

43.98 0 22 5 1944.]2 24.01 46.88 248.05 137.98

43.98 0 22 5 1944.12 24.01 48.68 248.05 137.98

OIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TDE-].O$51 TRA -.5440 TC5 -.1819 BAU .3700 5GT 1479.g $GR 2850.I $G3 917.8

ROE-1.0581RRA-I.3888 RC3 ,9571FAU ,10928 RRT .7988 RRF ",9985 RTF -,:.89

FOE 3.4992 FRA 5.2781 FC3-3,3293 88P 5423 $GB 3211.4 R23 ".1549 RI5 -,8893

80E 1,4802 9R4 t.4728 8C3 .9742 FSP 1530 8GI 3lOS,? $62 817.4 TH4 65.88

LAUNCN DATE MAR 31 I971 FLIGHT TIME 196.00

HELIOCENTRIC CONIC OISTANCE 494.625

RL 149.44 LAL ".00 LOL 189.64 VL 52.404 GAL "4.2§ AZL 97.42 HCA 168.85

RP 208.08 LAP -|,43 LOP 358,58 VP 23.440 GAP 8.08 AZP 82.72 TAL 533.56

Re 90.421GL -48.78

PLANETOCENTRIC CONIC

C3 30.814 VHL S.9510LA -84.36 RAL

LNCH A2MTH LNCH TIME L-i TIN[ INJ LAT

41.43 0 2? $9 1980.92 23.64

4|.43 0 27 99 1980.92 23.64

41.43 0 27 59 1980.92 23.64

41.43 0 2? 59 1980.92 23.64

41.43 O 27 59 1980.92 23.84

41.43 O 27 59 1980.92 23.64

41.43 0 27 59 1980.92 23.64

DIFFERENTIAL CCRRECTION$

TOE-1.0749 TRA -.4348 TC3 -.2039 BAU .4148

R08-1.3183 RRA-t.SD51RC3 .9859 FAU .10674

FOE 3.8803 FRA 8.0091 FC3-2.9988 BSP 5873

BDE 1.7011 ERA 1.5666 BC3 1.0068 FSP 1493

GP 31.46 ZAL 121.50 ZAP 120.58 [T3 158.28 ZA[ 144.59

!.55 RAD 6647.3 VEL 12.278 FTH 7.22

]NJ LONG INJ RT ASC INJ AZMIH

50.25 253.25 140.50

50.25 253.29 140.50

50.25 253.25 140.50

50.25 253.25 140.50

50.25 253.25 140.50

50,25 253.25 140.50

80.25 253.25 140.50

MID-COURSE EXECUTION ACCURACY

SGT 1369.5 8GR 3187.2 SG3 1.88.9

RRT .7596 RRF ".9988 RTF -.7470

SGB 3469.0 R23 ".1056 R13 -,9933

SG1 3364.8 SG2 843.6 THA 70.66

ORBIT DETERMINATION ACCURACY

3T 58.0 SR 58.5 SS 91.2

CRT .9568 CR5 .9959 CST .9266

LSA 121.5 NSA 18.7 SSA .3

ELI 81.5 EL2 12.1ALF 45.26

ARRIVAL DATE OCT 13 1971

EARTH TO MARS

SNA 183.06 ECC .19778 INC 6.8005 Vl 29.817

TAP 141.18 RCA 148.86 APO 219.27 V2 26.349

ETE 115.79 ZAC 129.76 ETC 276.57 LVI -40.83

VHP 4.674 DPA 7.19 RAP 302.14 ECC !.4678

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

0 54 29 944.1 40.96 25.95

0 54 2g 944.1 40,96 25.93

0 54 29 944.] 40.96 25.95

0 54 29 944.1 40.96 25.93

0 54 29 944.1 40.96 25.93

0 54 29 g44.| 40.96 25.93

0 54 29 944.1 40.96 25.83

ORBIT DETERMINATION ACCURACY

8T 57.5 SR 67,4 58 94.5

CRT ,9510 CRi ._74 CSl .V_SS

LSA 128.! MSk 18.8 88A .3

ELI 87.5 EL2 ]3.7 ALF 48.77

ARRIVAL DATE OCT ]5 1971

EA!ITH TO MARS

SMA 182,76 ECC .19638 INC 7.4213 Vl 29.817

TAP 142.39 RCA 146.87 APO 218.65 V2 28.332

ETE 114.63 ZAC 132,80 ETC 276.65 LV -43.20

VHP 4.735 DPA g,g3 RAP 300,76 E_C 1.5071

INJ TIME PO C$T TIM INJ 2 LAT ]NJ 2 LONG

0 980.g 41,46 30,48

0 980.9 4].46 30.48

0 980,9 4].46 30._8

0 980.9 41.46 30.48

0 980.9 4].46 30.48

0 980,9 4%.46 30,48

0 980.9 41,46 3D.48

ORBIT DETERNINAT?ON ACCURACY

8T 56.7 SR 78.9 S$ 98.4

CRT ,9470 CRS ,9965 CST .9279

LSA 137.0 MSA ]8.7 SSA .2

ELI 96.D EL2 15.0 ALF 54.81



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAR 31 1971

HELIOCENTRIC CONIC

RL 149,44 LAL -,OO

RP 208,24 LAP -1,4|

RC 92.259 GL -S1,94

PLANETOCENTRIC CQNIC

C3 34,182 VHL 8,84?

LNCN AZNTH LNCN TIME

38.79 O 37 28

38.78 0 37 28

38.78 O 37 29

38.78 0 37 28

38.?8 0 37 28

38.78 O 3T 28

38,78 O 37 28

FLIGHT T!HE 2DO,DO ARRIVAL DATE OCT 17 1871

DIITANCE 498.73! EARTM 70 MAR8

LOL 189.14 VL 32,387 GAL "4,23 AZL 98,19 HEA 170.08 |HA 182.48 E¢C ,19§09 INC 8.1942 Vl 29,817

LOP 359,61 VP 23,396 GAP ?.82 AZP 91.83 TAL 333,$3 TAP 143.61 RCA 146.98 APO 218.98 V2 23,313

GP 34,85 ZAL 1|9,60 ZAP I17.65 [T8 158,03 ZA[ 14D,82 IT[ 1|9.40 ZAC 134.25 [TC 2?6.76 LVl -41.89

DLA "S6.53 RAL 5.78 RAO 1848,6 VEL t|.413 PTN ?,32 VHP 4,8S4 DPA 13.01 RAP 299,21 ECC 1,8829

L-I TIN[ INJ LAT ]NJ LONG INJ RT ABE |NJ AZHTH ZNJ TIHE PO CST TZM INJ 2 LAT INJ 2 LONG

2022.47 22,88 54,01 269,58 t43,23 | tl 10 |022,$ 41,63 35.48

2022.4? 22.88 54.01 258.56 143.23 I 1! 10 1022.5 41.63 35.48

2022.4? 22.88 54.0! 259.56 !43.23 I 1! !O 1022.5 41.63 _5.48

2022.4? 22.88 S4.0! 259.56 !43.23 ! !! !O 1022.5 41.63 35.48

2022.4? 22.88 54,01 259.56 143.23 ! |J lO 1022.5 41.63 35.48

2022.47 22,88 54.01 259.56 143,23 ! |! 10 1022,5 41.63 35.48

2022.47 22.88 54.0! 259.58 !43.23 ! l! 10 1022.5 41.63 35.48

DIFFERENTIAL CORRECTION6

TDE-1.1127 TRA -.3100 TE3 -.2180 BAU .4708

808-1.6947 RRA-1.6409 RC3 1,DOT2 FAU .102g3

FOE 4.2954 FRA 4,8g36 FC3-2.6069 88P 6347

BDE 2.0273 ERA 1.6700 DC3 1.0305 FSP 1405

LAUNCH DATE MAR 31 1971

HELIC_ENT RIC CCNIC

RL 149.44 LAL -,DO

RP 208.41 LAP -1.38

RE 94.128 GL -55.53

PLANETOCENTRZC CONIC

C3 3g.062 VHL 6.250

LNCH AZNTH LNCH TINE

36.10 O 32 6

36.10 D 32 6

36.10 O 52 6

38.10 O 32 6

36.10 O 52 6

36.10 O 52 6

36.10 O 32 6

NID-COURgE EXECUTION ACCURACY

6GT 1248.D SGR 3556,0 SG3 836.0

RRT .7023 RRF ".9991 RTF -.688!

8GB 3768.7 823 -.0803 813 ".g960

8GI 366g.0 862 861.1 THA 75.33

FLIGHT TIME 202.00

DISTANCE 502.843

LOL 189.64 VL 32.371 GAL -4.22 4ZL 99.18 HCA 171.32 8NA

LOP 1.06 VP 23.352 GAP 7.56 AZP 80.92 TAL 333.50 TAP

GP 38.69 ZAL 117.41 ZAP !14.52 ET3 157.93 ZAE 136,82 ETE

DLA -58.74 RAL 11.23 RAO 8650.3 VEL 12.607 PTH 7.46 VHP

L-I TIME INJ LAT ZNJ LONG INJ RT ADC INJ AZNTH

2070.14 21.58 57,89 267.32 146.08

2070.14 21,58 57.89 267.32 146.08

2070.14 2!,$8 37.89 267.32 146.08

2070.14 21,58 57,89 267.32 !46,08

2079,14 21.58 5?.89 267.32 146.08

2070.14 21.58 57.88 287.32 146,08

2070.14 21.58 5T.89 267.32 1_6.08

DIFFERENTIAL CORREC¥ION8

TDE-1.1402 TRA -.1681 TC3 -.2269 BAU .33g4

808-2.2653 RRA-1.7726 RE3 1.0077 FAU ,09653

FDE 4.7428 FRA 4.0315 FC3-2.1394 88P 6928

DOE 2.3381 BRA 1.7806 0C3 1.0329 FSP !276

LAUNCH DATE MAR 31 1971

HELZOCENTRIC CCNIC

RL 149.44 LAL -.00

RP 210.98 LAP -1.02

RC 118.837 GL 55.82

PLANETOCENTR|C CONIC

C3 39.617 YHL 6.294

LNCH AZNTH LNCH TIME

80.00 12 O 37

87.49 10 11 40

57.49 10 !1 40

57.49 10 11 40

37.49 I0 II 40

87.48 10 II 40

87.49 l0 1t 40

MID-COURSE EXECUTION ACCURACY

3GT 1123.1 8GR 3963.0 363 757.1

RRT .6164 RRF -,9993 RTF -.5997

SGB 4119.1 823 -.0603 R13 -.9977

861 4026,I 862 870.5 TNA 79,60

FLIGHT TIME 228.09

DISTANCE 553,072

LCL 189.64 VL 32.267 GAL -4.38 AZL 80.69 HCA 186.32 8NA

LOP 15,87 VP 22.875 GAP 4.88 A2P 99.26 TAL 331.68 TAP

GP "48,84 ZAL !18.04 ZAP 94,93 [78 !84.57 ZA[ 119.90 £T[

DLA 42.04 RAL 313.99 RAD 6860.5 VEL 12.629 PTH 7.46 VHP

L-! TINE INJ LAT INJ LONG IHJ RT ASC INJ AZNTH INJ TIN[

4260.03 -34.51 193.32 219.48 54.96 13 II 37

4350.37 -16.61 204.54 204.60 50,81 11 27 31

4550.3? -16.61 204.54 204.80 50.81 11 27 31

4550.37 -16.61 204.54 204.60 50.81 11 27 31

4330,37 -16.6! 204,54 204.60 50,81 II 27 31

4550.37 -16.61 204.54 204.60 S0,81 11 27 31

4550.3? -18.61 204.54 204,60 50.81 11 27 31

DIFFERENTIAL CGRRECT|ONS HID-COURSE EXECUTION ACCURACY

TDE 1.8824 TRA .6737 TC3 ".8368 BAU .8096 3GT 2152.7 SGR 5538.9 SG3 565.8

80E 3.8846 RR4 3.3?7? RC3-1.2?93 FAU .07679 RRT ,5968 RflF .8894 RTF ,_a9?

FOE 411801FRA 3.9694 FC3-1.6791 DiP 9998 $GB 5942.6 R23 ,0466 R13 .9983

00[ 4.0794 6RA 3.4442 6C3 1,5295 FSP 987 SGI 5874.3 SG2 898,0 THA 70.30

LAUNCH DATE MAR 31 1971 FLIGHT TIME 228.00

NELIO£[NTRIC CONIC DISTANCE 557.229

RL 149.44 L4L -.OO LOt. 109.84 VL 32.294 GAL -4.40 AZL 82,43 HCA 167,52 6HA

RP 211.20 LAP -.99 LOP 17.09 VP 22.837 GAP 4,66 AZP 97.5! TAL 331.5! TAP

RC 120.836 6L 49.45 GP -45.98 ZAL 122.21ZAP 84.10 (T3 183.03 ZAE 121.57 ETE

PLANETOCENTRIE CONIC

C3 31.108 VNL 5.577 OLA 33.92 RAL 316.54 PAD 6647.4 VEL 12.290 PTH 7.23 VHP

LNCH AZNTH LNCH TINE L-I TIME INJ LAT |NJ LONG INJ RT A8C INJ AZHTH INJ TIN[

50.00 13 7 8 4019.62 -42.71 175.73 217,54 68.66 14 14 2

60.00 12 38 0 4093.46 -31.6g 176.31 211.!5 63.67 13 46 14

68.86 11 7 21 4359.66 -16.73 188.78 202.01 57.75 12 20 1

68.86 11 7 21 4359.66 -16.73 188_78 202.01 57.78 12 20 I

86.86 11 7 21 4359.66 -16.75 188,78 202.0! 57.75 12 20 1

68.86 11 7 21 4359.66 -16.75 188,78 202.01 57.75 12 20 l

68.86 11 7 21 4359.66 -16.75 188,78 202.01 57.75 12 20 1

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE 1.6289 TRA .8182 TC3-1.0820 BAU .7438 SGT 2308.1 $68 5248.8 683 743.5

ROE 2.0926 RRA 3.1704 RC3-1.4243 FAU .09203 RRT .9132 RRF .9994 RTF ,9152

FOE 4.5795 FRA 5.2147 FC3-2.3613 BDP 9543 SGB 5732.1 R23 .0571 R13 .9978

DOE 3.3187 GRA 3.2743 BE3 1.7887 FSP 1301 561 56_5.5 SG2 871.3 TH4 87.56

ORBIT DETERNINATION ACCURACY

ST 55.1 SR 93.9 SS 102.1

CRT .9443 CR$ .9991 CST .9297

LSA 148.1NS_ 18.3 38A .2

ELI 107.7 EL2 15.8 ALF 60.27

ARRIVAL DATE OCT 19 1971

EARTH TO NAR9

182.23 ECC .19392 INC 9.1842 Vl 29.817

144.82 REA 146.89 APO 217.3_ V2 28.294

116.14 ZAC 140.17 ETC 276.94 LVI -48.?8

5,050 DPA 16.61 RAP 297.47 ECC 1.6429

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

! 26 36 1070.1 41,26 40.86

I 26 36 1070.1 41.06 40.86

I 26 58 1070.1 41.26 40.86

1 28 36 1070.1 41.26 40.86

I 26 36 10_0.1 41.26 40.86

! 26 36 lO,O.l 41.26 40.86

1 26 36 1070.1 41.26 40.86

ORBIT OETERNINATION ACCURACY

ST 52.5 SR 114.0 89 105.9

CRT .9425 CRS .9995 CST .9314

LSA 163.2 MSA 17.6 SSA .2

ELl 124.4 EL2 16.1 ALF 66.13

ARRIVAL DATE NOV 12 1971

EARTH TO MARS

100.55 ECC ,18002 INC g,3136 Vl 29,817

!58,D0 RCA 146.81APO 214,SD V2 28,001

221.62 ZAC $2,58 ETC 272.27 LVl 33,g6

5.$80 DPA -71.23 RAP 317.78 ECC 1.6S20

PO C$T TIN INJ 2 I.AT INJ 2 LONG

3260,D -45.$2 184.88

3550.4 -31,00 183,33

3550,4 -31.00 183.)3

3550,4 -31.00 183.33

3550,4 -31.00 183.53

3550.4 -3!.00 185.53

3550.4 -31.00 189.33

OR$IT D[TERNINATIOM ACCURACY

ST 85,2 SR 178.7 89 gS.S

CRT .97?3 CR8-1.O000 CST -,9754

LSA 21s.g NSA 18.9 SS4 .2

ELI 195,5 EL2 16.3 ALF 64,5?

ARRIVAL DATE NOV 14 1671

EARTH TO MAR8

|80,5! ECC .|879g INC ?.5701 Vl 29.817

158.03 RCA 148.57 APO 214.44 V2 25.9?2

219.36 ZAC 56.46 ETC 2?2.04 LVI 32.64

4,992 DPA -6?.84 RAP 312,23 ECC 1.5119

PO CST TIM ]NJ 2 LAT ZNJ 2 LONG

3015.8 -47,55 141.90

3093.5 -39,46 148.18

3339.7 -28.50 166.04

3359,7 -28.50 166.04

3359.7 -28,50 166.C4

335g.7 -28.50 166.04

3359.7 -28.50 166.04

ORBIT DETERMINATION ACCURACY

8T 85.0 8R 160.4 38 110.1

CRT .9798 CR$ -.9999 CST -.9?70

LSA 211.7 NSA 16.0 SSA .2

EL1 18U.9 EL2 15.1ALF 62.34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT[ MAR 311t?l FLIGNT TIN[ 230,00

NELi¢)¢ENTRI¢ C_NI¢ OlITANE[ 5R|,$93

RL 149.44 LAL -,0O LOL 109,84 VL 3_,26_ GAL -4,43 AZL 8_,69 HCA |88,?_

RP 211.46 LAP -.95 LOP 18,30 VP 22.800 GAP 4,46 AZP 96.24 TAL 331.32

RC 123,058 GL 43.79 GP -42.42 ZAL 125,82 ZAP 92,85 ET8 |8|,53 ZAE 122,66

PLANETOCENTRI¢ CONIC

C3 26,076 VML 5,10? DLA 30,.54 RAL 318,77 RAD 6645,4 V[L t2,083 PTH ?,05

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN

50.00 13 51 14 3837.49 -46.42 150.23 212,38 78.10

60.00 13 45 8 3853.T8 -37.60 138.78 209.45 74.28

TO.DO 13 32 |1 38g2,01 -28.28 138,29 205.87 70.00

T7.96 12 27 l? 4096.11 -15.81 187.95 200.11 63.52

Y?.9G 12 2? I? 409G.1| "15,81 167.95 200.11 63.52

T?.95 12 2T 17 4096.11 -15.81 187.95 200.11 63.52

110.00 18 31 38 2938.83 -26.28 87.21 205.87 70.00

ARRIVAL DATE MOV 16 1ST1

EARTH TO MAR5

SNA |RO.4? [CC ,|6803 INC 8.3076 Vl 29,81F

TAP 160.04 RCA 148.54 APO 214.40 V2 25.942

ETE 214.95 ZAC 60.04 [TC 271.79 LV! 29.66

VHP 4,383 OPA -84.69 RAP 308.00 ECC 1.4292

|NJ TIME PO EST TIN INJ 2 LAT INJ 2 LONG

14 55 12 2837.5 -45.77 125.12

14 49 22 2853.8 -40.0? 127.92

14 37 3 2892.0 -33.83 130.99

13 33 33 3096.! -25.35 144.46

13 35 33 3096.1 -P5.35 |44.46

13 35 33 3096.1 -25.35 144.46

19 20 38 1938.8 -33.83 59.91

DIFFERENTIAL CORRECTIONS HID-COURSE EXICUTION ACCURACY

TOE 1.4864 TRA .9712 TC3-1.3319 BAU .TOSt 9GT 2496.5 SGR 4948,4 903 906,8

ROE 2.3816 RRA 2,9691 RC3-1.5146 FAU .10526 RRT .9271 RRF .9993 RTF ,9285

FOE 4.82?8 FRA 6.5328 FC3-3,4945 BSP 9346 SOB 3543.4 R23 .0687 R13 .9870

80E 2.8076 ERA 3.1239 BE3 2.0169 FSP 1597 SG1 5478.5 802 845.5 THA 64°28

LAUNCH DATE MAR 31 1971 FLIGHT TIME 232.00

ORBIT DETERMINATION ACCURACY

8T 85.5 8R |45.T 59 t18.0

CRT .9828 CRS -.9998 C9T -.9791

LSA 205.5 NSA 15.1 SSA .3

ELI 168.4 EL2 15.7 ALF 59.79

HELIOCENTRIC C(_NIC DI8TANCE 563.583

RL 149.44 LAL -.00 LOL 189.84 VL 32.260 GAL -4.46 AZL 84.65 NCA 189.92

RP 211,73 LAP -.92 LOP 19.51 VP 22.762 GAP 4.25 AZP 95.27 TAL 331.12

RC 125.302 GL 38.?9 GP -39.23 ZAL 128.91 ZAP 91.57 ETS 180.14 ZAE 123.22

PLANETOCENTRZC CONIC

C3 22.919 VHL 4.78? DLA 25.83 RAL 320.69 RAD 6644.1 VEL 11.954 PTH 8.98

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

50.00 14 24 21 3698.04 -47.55 146.98 206.82 88.24

60.00 14 29 50 3683.41 -39.86 144.89 206.05 83.45

TO.Q0 14 39 20 3695.42 -32.60 141.26 204.68 79.20

80.00 14 59 55 3590.79 -26.46 134,79 203.11 75.64

90.00 15 54 53 3413.26 -23.61 120.90 202.25 73.97

tOO.00 17 42 47 3065.27 -26.46 96.16 203.11 75.64

110.00 19 38 46 2702.23 -32,60 70.17 204.68 79.20

ARRIVAL DATE NOV 18 1971

EARTH TO MARS

SMA 180.44 [CC .18815 INC 5.3508 Vl 29.817

TAP 16|.04 RCA 146.49 APO 214.40 V2 25.911

ETE 211.57 ZAC 63.25 ETC 271.55 LVI 27.01

VHP 4.296 DPA -61.82 RAP 304.69 ECC 1.3772

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15 25 59 2698.0 -42.65 !13.18

15 31 14 2683.4 -58.16 113.67

15 40 16 2655.4 -33.71 112.5T

15 59 46 2590.8 -29.85 107.89

16 51 46 2413.3 -28.03 94.78

18 33 52 2065.3 -29.85 69.25

20 23 49 1702.2 -33.71 41.49

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3942 TRA 1.1256 TC5-1.5795 BAU .6814 6GT 2704.1 8GR 4650.0 SO3 1050.1

RDE 2.0101 RRA 2.7725 RC3-1.5653 FAU .11721 RRT .9383 RRF .9992 RTF .9394

FDE 4.9648 FRA 7.3092 FCS-4.42T4 8SP 9018 SGB 5379.1 R23 .0812 RI3 .9959

BDE 2.4463 BRA 2.9923 BC3 2.2237 FSP 1848 SO1 5316.6 $62 817.6 THA 60.62

LAUNCH DATE MAR 31 1971

HELIOCENTRIC CONIC

RL 149.44 LAL -.00

RP 212.01 LAP -.89

RC 127.566 GL 34.40

PLANETOCENTRIC CONIC

CS 20.851 VHL 4.566

LNCH AZNTH LNCH TINE

50.00 14 50 40

80.00 15 3 41

70.O0 15 24 16

80.00 16 O 45

90.00 17 6 56

100.00 |8 43 36

liD.DO 20 23 42

FLIGHT TIME 234,00

DISTANCE 569.736

LOL 189.64 VL 32.259 GAL -4.50 AZL 85.40 HCA

LOP 20.72 VP 22.725 GAP 4.05 AZP 94.52 TAL

GP -36.5T ZAL 131.53 ZAP 90.02 ETS 178.89 ZAE

ORBIT DETERMINATION ACCURACY

ST 86.4 SR 132.4 99 1Z2.9

CRT .9859 CR9 -.9997 CST -._814

LSA 199.8 MSA 14.2 55A .3

ELI 157.6 EL2 12.2 ALF 5T.02

ARRIVAL DATE NOV 20 1971

EARTH TO MARS

191.12 8MA 180.43 ECC .18834 INC 4._011 Vl 29.817

330.90 TAP 162.01 RCA 146.45 APO 214,41 V2 25.880

123.33 [TE 208.33 ZAC 66.14 ETC 271.51 LVI 24.68

DLA 21.70 RAL 322.37 RAO 6643.2 VEL 11.868 PTH 6.88

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH

3585.55 -47.23 136.14 202.11 96.58

5550.88 -40.29 133.66 202.75 91,06

3490.23 -34.00 128.59 202,58 86.56

3375.86 -29.18 !19.42 202.08 83.27

5162.14 -27.23 103,43 201.79 81.9T

2850.33 -29.16 80.78 202.08 83.2?

2537,05 -34.00 57.50 202.58 86,56

VHP 4.088 OPA -59.23 RAP 301.88 CCC 1.3432

INJ TEND PO CST TIN IkJ 2 LAT INJ 2 LONG

15 50 25 2585,6 -39,23 104.57

16 2 51 2550.9 -35.46 103.66

18 22 26 2490.2 -31.86 100,06

16 57 0 2375.9 -29.00 91.99

17 59 38 2162.1 -27.83 T6.44

19 51 ? 1850.3 -29.0D 53.36

21 5 59 1557.0 -31.86 28.98

DIFFERENTIAL CORRECTION6

TOE !.3358 TRA 1.2840 TC5-1.8159 BAU .6686

ROE 1.73T8 RRA 2,99_4 RC3-1,5692 FAU .12690

FDE 5.04T2 FRA 8.1839 FC3-5,2688 85P $801

BOE 2.1816 ERA 2.$930 Re3 2,3984 FSP 2077

LAUNCH DATE MAR 31 19T1

HELIO£ENTRIC COMIC

RL 149.44 LkL -.00

RP 212.29 LAP -.85

RC 129.850 GL 30.54

PLANETOCENTRIC COMIC

C3 19.460 VML 4.411

LNCH AZMTH LNCH TIN[

50.00 15 12 19

60.00 15 30 47

TO.O0 15 58 33

80.00 16 43 17

90.00 17 53 55

100.00 19 26 6

110.00 20 58 O

DIFFERENTIAL CCRRECTION$

TOE 1.2982 TRA 1.4415 TC3-2.0362 DAU .6652

ROE 1.5278 RRA 2.4219 RC3-1.$465 FAU .13520

FOE 5.0786 FRA 8.8825 FC3-6.0145 BSP 8611

BDE 2.0049 BRA 2.8185 BC3 2.5569 F6P 2264

MID'COURSE EXECUTION ACCURACY

SGT 2925,8 3GR 4366.4 5G3 11T4,6

RRT .9471RRF .9991RTF ,_+79

8GB 5256.0 RE5 .0938 RI3 .9947

881 3196,4 $82 T88o9 THA 58,73

PLIGHT TINE 236.00

OISTANCE 573.911

LOL 189.64 VL 32.258 GAL -4.54 AZL 86.00

LOP 21.92 VP 22.888 GAP 3.85 AZP 93.91

GP -33,92 ZAL 133.73 ZAP 88.35 ET8 177.78

OLA 16.10 RAL 323.85 RAO 6642,6 VEL 11.810

L-I TIHE INJ LAT INJ LONG INJ RT ASC

3493.16 -46.15 t27.49 198.50

3443.95 -39.77 124.62 200.06

3362.22 -34.08 118.60 200.66

3222.04 -29.85 108.05 200.73

2994.02 -28,21 91.25 200.68

2696.51 -29.85 69.42 200.73

2409.04 -34.08 47,52 200.66

MID-COURSE EXECUTION ACCURACY

SOT 3154.5 8GR 4092,9 SO3 1278.6

RRT .9539 RRF .9989 RTF .9547

8GB 5167.4 R23 .1060 R13 .9932

SGI 5111.6 SO2 757.8 THA 52.72

ORBIT DETERMINATION ACCURACY

ST 87.8 8R lZI.O S$ 126._

CRT ,9890 CR8 -.9995 C_T -.9838

LSA 195.E NSA 13,Z 85A .4

ELI 149.1 ELI 10.5 ALF 54.14

ARRIVAL OATE NOV 22 19TI

EARTH TO NAR5

HCA 192.32 8MA 180.42 [CC .18859 INC 3.9971 VI 29.81T

TAL 330,66 TAP 162.98 RCA 146.40 APO 214.45 V2 25.848

ZAE 123,06 [T£ 205.30 ZAC 68,71 ETC 271.09 LVI 22,62

PTH 6.83 VHP 3.932 DPA -56.90 RAP 299.54 ECC 1.3203

INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

103.16 16 10 32 2493,2 -35.94 98.19

9T.16 16 28 11 2444.0 -52.63 96.01

92.46 16 54 35 2362.2 -29.52 90.83

89.21 17 36 59 2222.0 -27.14 80.95

8?.99 18 43 49 1994.0 -26,2_ 64,42

89.21 20 11 5 1696.5 -27,14 42.52

92.46 21 38 9 1409.0 -29,52 19,74

ORBIT DETERNINAIION ACCURACY

6T 89.4 5R 111.0 $S 128.0

CRT .9919 CR$ -,9992 CST -.9860

LSA 191,t NSA 12,3 $$A .4

EL1 14_.2 EL2 8.9 ALF 51.20
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LAUNCH OATE MAR $1 1971

HELIOCENTRIC ¢1_|¢

RL 149,44 LAL ",DO

RP 212,57 LAP ".82

RC 132.153 GL 27.15

PLANETOCENTRIC CONIC

C$ 18.$11 VHL 4.302

LNCH AZNTH LNCH TIME

SO.DO 19 30 34

60.00 15 83 17

?D.OO 16 26 18

80,00 17 16 24

90.00 18 29 42

100.00 19 59 18

110.00 21 25 41

FLIGHT TIN£ Z$9.00 ARRIVAL DATE NOV 24 1871

DISTANCE §?l.Oe? EARTH TO MAR8

LOt. 199.64 VL $2.R|l GAL "4.58 AZL RQ.SO HCA 196.$1 8HA !10.4! [CC ,18R80 INC S.5001 Vl 28.817

LOP 23,13 VP 22,662 GAP 3,66 kip 93.40 TAL 630,41 TAP 183,93 RCA 146,34 APO 214.$1 VZ 29.819

GP -31,53 ZAL 139.$9 2AP 86.61 ETS 176.80 ZA[ 122,49 ETE 202,52 2AC 71.03 ETC 2?0.88 LVI 20.80

DLA 14,98 RAL 325.17 RAO 6_42,2 V[L 11,??0 PTH 6,90 VHP 3.815 DPk -54.81 RAP 287.$2 [C¢ 1.3047

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME POCDT TIN INJ 2 LAT INJ 2 LONG

34t9.31 -44.T3 120.93 195.89 108.28 18 27 30 2416.3 -32.93 93.$2

3355.85 -39.T? 117.35 198.06 102.01 16 49 12 2356.9 -29.93 90.11

3258.80 -33,48 1t0.59 199.19 9?.18 17 20 34 2258.8 "27,13 83.T3

3101.64 -29.83 99.11 199.60 93.90 18 9 6 2101.6 -2S.03 T2.63

2868.04 -28.16 81.92 19g.69 92.70 19 17 29 1865.0 -24.22 55.50

2576.11 -29.83 60.48 199,60 93.90 20 42 12 1576.1 -25.03 34.00

2305.62 -33.48 39.51 199.16 97.16 22 4 ? 1305,6 -27.13 12.85

DIFFERENTIAL CCRRECTION$

TD[ 1.2785 TRA 1.6014 TC3-2.2400 BAU .6669

ROE 1.3667 RRA 2,2658 RC3-1._976 FAU .14159

FOE 5.0913 FRA 9.4951 FC3-6,6216 BSP 8323

DOE 1.8714 8RA 2_T754 BC3 2.6945 FRP 2429

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3389.2 $GR 3838.7 3G3 1385.4 8T 91.4 8R 102.4 68 129.2

RRT .9592 RRF .9986 RTF .9600 CRT .9945 CR9 -.9988 CRT -.9681

SGB 5120.? R23 .1170 R13 .9917 LSA 188.1MRA zl.S $8A .S

SGI 3069.1 8G2 725.4 THA 49.71 ELI 137.0 EL2 7.2 ALF 48.26

LAUNCH DATE NAR 31 1971 FLIGHT TIME 240.00 ARRIVAL DATE NOV 26 1971

HELIOCENTRZC CONIC DISTANCE 582.265 EARTH TO MARS

RL 149.44 LAL -.DO

RP 212.86 LAP -'.78

RC 134.479 GL 24.16

PLANETOCENTRIC CONIC

C3 17.863 VHL 4.226

LNCH AZMTH LNCH TIME

50.00 18 46 14

60,00 16 12 22

70.00 16 49 25

80.00 17 43 32

90.00 18 58 42

100.00 20 26 24

110.00 21 48 49

LOL 189.64 VL 32.299 GAL -4.63 AZL 86.92 HCA 194.71 SHA 180.43 ECC ,18928 XNC 3.0836 VJ 29.817

LOP 24.32 VP 22.615 GAP 3.46 kIP 92.98 TAL 330.13 TAP 164.86 RCA 146.28 APO 214.59 V2 29.762

GP -29.47 ZAL 137.16 ZAP 84.82 ETS 175.99 ZAE 121.68 ETE 199.99 ZAC 73.10 ETC 270.68 LVI 19.19

DLA 12_20 RAL 326.3? RAD 6641.9 VEL 11.743 PTH 6.77 VHP 3.72? DPA -$2.92 RAP 295.74 [CC 1.2940

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3351.75 -43.20 113.17 194.09 112.26 16 42 6 2351.7 -30.25 89.50

3282.23 -37.56 111.47 196.65 105.83 17 ? 4 2282.2 -27.46 85.45

3173.29 -32.57 104.09 198.10 100.90 17 42 16 2173.3 -24.87 78.12

3003.62 -28.83 91.91 198.78 97.62 18 33 36 2003.6 -22.94 66.11

2761.02 -27.60 ?4.27 198.97 96.44 19 44 43 1761.0 -22.20 48.55

2478.09 -28.93 33.28 198.78 97.62 21 ? 42 1478.1 -22.94 27.47

2220.11 -32.37 33,01 198.10 100.90 22 25 49 1220.1 -24.87 7.04

DIFFERENTIAL CORRECT[_8

TOE 1.2695 TRA 1.7596 TC3-2.4302 8AU .6790

ROE t.2349 RRA 2.1188 RC3-1.4433 FAU .14740

FDE 5.0670 FRA 9.9837 FCS-T.1439 BSP 9446

8DE 1.7710 BRA 2.7542 BC3 2.8265 FSP 2345

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 3624.6 BGR 3395.4 SG3 1436.8 ST 93.6 8R 94.6 86 129.3

RRT ,9637 RRF .9982 RTF .9646 CRT .9965 CRS -.9982 CST -.9899

8GB 5105.3 R23 .1259 R13 .9903 LSA 189.2 NRA 10.8 SSA .6

SG1 5058.8 SG2 69?.6 THA 44.76 ELI 132.9 EL2 5.6 ALF 43.32

LAUNCH DATE HAR 31 197| FLIGHT TIME 242.00 ARRIVAL DATE NOV 28 19T1

HELIOCENTRIC CONIC

RL 149.44 LAL -.DO

RP 213.16 LAP -.75

RC 136.814 GL 21.$6

PLANETOCENTRIC CONIC

C3 t?.366 VHL 4.167

LNCH AZHTH LNCN TIME

SD.O0 IS $9 27

60.00 16 25 24

70.00 17 8 42

80.00 18 5 59

90.00 19 22 34

IO0.O0 20 48 51

t10.00 22 8 8

DISTANCE 386.392

L0L 189.64 VL 32.261 GAL -4.66 AZL 87.27 HCA 199.90 3NA

LOP 25.52 VP 22.$78 GAP 3.24 AZP 92.63 TAL 329.99 TAP

GP -27,61 ZAL 138.39 ZAP 82.84 ET8 175.11 ZAE 120.52 ETE

EARTH TO NAR$

180.49 [CC .18957 INC 2.7292 Vl 29.81T

165.89 RCA 146,25 APO 214.66 V2 25.?49

197.39 ZAC 74.99 ETC 270.44 LVI 17.82

DLA 9.79 RAL 32?.35 RAD 9841.6 VEL 11.722 PTH 6.?$ VHP 3.661 DPA -51.23 RAP 293.89 ECC 1.2898

L-| TINE INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3298,34 -41.68 1|0.72 192.73 115.42 16 54 23 2296.3 -27.85 86.40

3219.30 -38,28 106.61 195.56 108.91 17 22 3 2219.3 -25.21 81,84

3100.75 -31.51 98.70 197.25 103,92 18 0 22 2100,8 -22,76 73.54

2921.30 -28.06 85,95 198.11 100.63 t8 $4 40 1921.3 -_0.95 60.80

2674.12 -26.78 68,04 198,37 99.45 20 7 8 1674.1 -20 26 42.91

2395.77 -28.06 47.32 198.11 100,63 21 28 47 1395,8 "20.95 22.17

2147.57 "31,51 27.62 197,25 103.92 22 43 38 1147.8 -22.76 2.46

DIFFERENTIAL CORRECTIONS

TOE I.IS35 TRA 1.7467 TC3-2.7911 8AU .9240

ROE .503S RRA 1.3613 RC3-2.8378 FAU .30019

FDE !.8763 FRA ?.2141 FC-14og840 85F 4873

606 1.2403 8RA 2,2161 BE3 3.9801 FSP -794

LAUNCH DATE MAR 31 1971

HELIOCENTRIC CONIC

RL 149.44 LAL -.00

RP 213.46 LAP -.71

RC 139.171 6L 19.17

PLANETOCENTRIC CONIC

C3 17.149 VHL 4.141

LNCH AZNTH LNCH TIME

50.00 16 11 $3

60.00 16 43 17

70.00 17 26 19

80.00 18 26 10

90.00 19 43 54

100.00 21 9 2

110.00 22 25 48

DIFFERENTIAL CCRRECTION8

TOE 1.2807 TRA 2.0794

ROE 1.0497 RRA 1.8641

FOE 5.0285 FRA10.7370

BDE 1.6559 BRA 2.7927

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 3713.8 SGR 3|!1.2 SG3 1402.3 ST 86.2 SR 43.0 $6 63.1

RRT ,$705 RRF .93T9 RTF ._833 CRT .9684 CRI -.9847 CST -.s102

SGB 4844.8 R23 .19?0 R13 .9798 LSA 113.8 NSA 22.0 SS4 .2

SG1 4810.1 392 373.7 THA 38,80 EL1 96.7 EL2 10.0 ALF 27.13

FLIGHT TIHE 244.00 ARRIVAL DATE NOV 30 1971

DISTANCE 590.616 EARTH TO MARS

LOL 189.64 VL 32.262 GAL -4.73 kZL 87.38 HCA 197.09 3NA 180.48 ECC .19019 INC 2.4241 Vl 29.817

LOP 26.71 VP 22.542 GAP 3.08 kIP 92.32 TAL 329.60 TAP 166,89 RCA 146.15 APO 214.81 V2 25.714

GP -25,94 ZAL 139.65 ZAP 81.19 ETS 174,58 ZAE 119.54 ETE 195.68 ZAC 78.87 ETC 270.32 LVI 16.48

OLA 7.63 RAL 328.46 RAD 6641.5 VEL 11.712 PTH 6.74 VHP 3.612 DPA -49.69 RAP 292.75 ECC 1.2622

L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT IN _ LONG

3250.56 -40.28 107.22 192.17 !17.84 17 6 6 2230.8 -25.81 83.95

3167.13 -35,06 102.73 195.18 111.30 17 36 4 2167.1 -23.26 78.60

3040.54 -30.44 94.34 197.05 106.30 18 16 39 2040.5 -20.91 69.85

2853.06 -27.11 81.11 198.04 103.01 19 13 43 1853.1 -19.17 56.52

2602.19 -25.87 62.97 198.33 101.84 20 27 16 1602.2 -18.51 38.37

2327.53 -27,11 42.48 198.04 103,01 21 47 49 1327.5 -t9.1Y 17.B8

2087.36 -30.44 23.26 197,05 106.30 23 0 32 1087.4 -20.91 358.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-2.7617 BAU .6989 SGT 4098.6 $GR 3166.1SG3 1531.5 8T 98,8 SR 82,5 SS 129,3

RC3-1.2906 FAU .15339 RRT .9689 RRF .9972 RTF .9705 CRT ,9992 CRS -.9968 CST -.9931

FC3-7.7437 BSP 8572 SGB 5179.1 R23 .1390 R13 .9877 LSA 182.2 NSA 9.6 5SA .8

9C3 3.0494 FRP 2749 $G1 5141.3 $92 624.? THA 37.46 EL1 128.7 EL2 2,5 ALF 39.85
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DAYE NAB 31 ll7|

HEL|OCENTRIC CONIC

RL 149,44 LAL -,OO

RP 213,?? LAP -,68

RE 141,S45 GL 17.08

PLAN_TOCENTRIC CONIC

C3 18.987 VHL 4,122

LNCH AZMTH LNCH TINE

50.00 16 22 38

60.00 16 36 3

1'9.00 17 41 26

80.00 18 43 26

90.00 20 2 7

100.D0 21 26 18

• !10.00 22 40 51

LOt. 189.64 VL

LOP E?,DO VP 82,50$ GAP

GP -64.42 ZAL 140.64 ZAP

FLI6NT T|N_ E46.00 ARRIVAL DATE DEC 2 IITI

29.81?

|,89 AZP 92,05 TAL 329.3| TAP 167,$6 RCA 146,06 APO 214.95 2S._a0

1'9.39 ETI 174,00 ZAE 118.29 ETE 193.86 ZAC 76,21ETC 270,15 15.33

OISTANCE 594,?67 EARTH TO MARS

3E,269 GAL "4.T8 AZL 67,84 HCA |98,27 8HA 180,91 ECC ,19074 INC 2.1§79 Vl

VE

LVI

DLA 3.77 RAL 329.40 RAO 6641,5 VEL 11,?03 PTfl 6.74 VHP 3.5?6 DPA -48,24 RAP 291.48 ECC 1.2791

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO E$T TIN IN] 2 LAT IN] 2 LONG

3610.73 -36.97 104.31 191.77 119.81 17 16 9 2210.7 -24.00 91.89

3121.82 -33,89 99.45 194.92 113,26 17 48 5 2121.6 -21.52 76.04

2988.38 -29,38 90,64 196.93 108.25 16 31 13 1988.4 -19.23 86.74

2794.17 -26.14 77,00 198.02 104.96 19 30 O 1794.2 -1?.54 52.90

2540.23 -24.94 S6.68 198.36 103.79 20 44 27 1540.2 -16.90 34.$3

2268,64 -26.14 36.3? 198.02 104,96 22 4 6 1268.6 -I?.54 14.27

2035.20 -29.39 19,§6 |96.93 106.25 23 14 4? 1035.2 -t9.23 355.66

DIFFERENTIAL CORRECTIONS MID-C_JRS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2985 TRA 2.2417 TC3-2.9026 BAU .7127 3GT 4335.2 SGR 2960.7 SG3 1565.? 8T 101.8 9R 78.0 3S 129.8

ROE .9882 RRA 1.7575 RC3-1.1930 FAU .15273 RRT .9692 RRF .9966 RTF .9717 CRT .9999 CR3 -.9956 CST -.9946

FOE 5.0418 FRAIl.0438 FC3-7.?839 SiP 8760 860 5261.0 R23 .1452 R13 .9862 LSA 162.2 NSA 9.1SSA 1.0

BDE 1.6318 BRA 2.8485 BC3 3.1382 FSP 2866 301 5225.7 $G2 608.7 THA 34.21 ELI 128.2 EL2 1.3 ALF 37.44

LAUNCH DATE MAR 31 19?1 FLIGHT TI_ 248.00 ARRIVAL DATE DEC 4 1971

HELIOCENTRIC CONIC DISTANCE 598.963 EARTH TO MARS

RL 149.44 LAL -.00 LCL 189.64 VL 32.26? GAL -4.64 AZL 88.08 HCA 199.49 SNA 180.56 ECC ,19133 INC 1.9236 Vl 29.817

RP 214.08 LAP -.64 LOP 29.08 VP 26.469 GAP 2.70 AZP 91.81 TAL 329.01 TAP 166.46 RCA 146.01 APO 215.10 V2 25.645

RC 143.936 GL 15.22 GP -23.03 ZAL 141.51ZAP 77.60 £TS 173.51ZA[ 116.96 ETE 192.24 ZAC ?9.61 £TC 2?0.00 LVI 14.29

PLANETOCENTRIC CONIC

C3 16.913 VHL 4.t13 DLA 4.11 RAL 330.26 RAO 6641.4 V[L 11.703 PTH 6.74 VHP 3.552 OPA -46.94 RAP 290.34 ECC 1.2784

LNCH AZNTH LNCH TINE L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZNTN IN] TIME PO CDT TIN IN] 2 LAT IN] 2 LONG

50.00 16 32 14 3176.47 -37.78 101.89 191.61 121.40 t? 25 11 2176.5 -22.41 80.17

60.00 17 ? 27 3082.78 -32.80 96.71 194.87 114.86 17 58 50 2082.6 -19.96 73.88

?0.00 17 54 50 2943.43 -26.38 97.53 196.98 109.85 18 43 53 1943.4 -I?.73 64.11

60.00 18 58 41 2743.43 -25.20 73.53 198.15 106.56 19 44 25 1743.4 -16.06 49.64

90.00 20 18 11 2466.89 -24.02 55.04 198.53 105.39 20 59 38 1486.9 -15.45 31.29

z_O.O0 21 41 33 2217.91 -25.20 34.89 198.15 106.56 22 18 31 1217.9 -16.08 11.21

110.00 22 54 16 1990.25 -28.38 16.45 196.98 109.85 23 27 26 990.2 -17.73 353.03

NID-COUR$£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4561.6 SGR 2786.6 SG3 1579.2 ST 104.4 6R 72.6 $$ 127.5

RRT .9720 RRF .9967 RTF .9749 CRT .9998 CRS -.9944 CST -.9953

SGB 5545,4 R23 .1426 R13 .9839 LSA 179.9 MSA 9.0 3SA 1.0

901 5315.8 SG2 561.8 THA 31.09 EL1 127.2 EL2 1.1 ALF 34.82

DIFFERENTIAL CORRECTIONS

TOE 1.3134 TRA 2.3944 TC3-3.0453 BAU ,7356

RDE .9183 RRA 1.5394 RC5-1.1436 FAU .15695

FDE 4.9281 FRAIl.1663 FC3-8.0339 BSP 6801

80E 1.6028 BRA 2.9019 BE3 3.2531FSP 2834

LAUNCH OAT[ MAR 31 197| ARRIVAL DATE DEC 6 1971

H[LIOCEMTRIC CONIC

RL 149.44 LAL -.00 LOL 169.64 VL 32.270 GAL

RP 214.39 LAP -.60 LOP 30.26 VP 26,432 GAP

RC I48.344 GL 13.55 GP -21,76 ZAL 142.27 2AP LYE 13.34

PLANETOCENTRIC CONIC

C3 18.912 VHL 4.1]2 OLA 2.63 RAL 331.08 RAD 6641.4 VEL 11,702 PTN 6.74 VHP 3,536 DPA -45.75 RAP 289.31ECC 1.2763

LNCH AZMTH LNCH TIME L-! TIME IN] LAT IN] LONG IN] RT A3C IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT ZNJ 2 LONG

50.00 16 40 55 3146.97 -36,72 99.67 191.65 122,69 I? 35 22 2147.0 -21,03 78.73

60.00 17 17 43 3049.07 -3|,62 94.40 193,00 11G.17 18 8 32 2049,1 -18.63 ?2.06

70.00 IS 5 $1 2904.54 -27.46 84.68 197.19 111.16 19 55 16 1904.5 -16.41 61.50

BO.O0 19 12 19 2699.52 -24,32 70.56 198.43 107.60 19 57 19 1599.5 -14.77 47.24

90.00 20 52 32 2440.71 "23.13 51.94 198.83 108,71 21 13 12 1440.? -14.]6 2_.52

I00.D0 21 55 II 2173.99 -24.32 31.93 198.43 10?.$8 22 31 25 1174.0 -14.77 e.61

110.00 23 6 18 1951,36 -2?.46 13.80 197.19 1|1.I6 23 38 49 951.4 -]6.41 350.60

DIFFERENTIAL CORRECTION8

TOE 1.3390 TRA 2.5539 TC3-$.1647 |AU .755|

ROE .8699 RRA 1.5407 RC3-t,D6?I FAU ,15898

ROE 4.5851 FRAII.30?O F¢3-6,0349 BSP 9004

60_ 1,596? ERA 2,9827 B¢3 3,3356 FSP 2884

LAUNCH GATE MAR 31 |571

NELiOCENTRIC CONIC

RL 149.44 LAL -,00

RP 214.72 LAP -.57

RC 148.?70 GL 12,04

PLANET_ENTRIC CONIC

C3 18.970 VHL 4.119

LNCH AZNTH LNCH TIME

30.00 16 48 49

60.00 17 27 0

70.00 18 17 42

80.00 19 24 36

90.00 20 45 25

100.00 22 ? 27

110.00 23 17 9

DIFFERENTIAL CORRECTIONS

TOE 1.3672 TRA 2.7122 TC5-3,2748 BAU .7765

ROE .8283 RRA 1.4484 RC3 -.9950 FAU .15632

FOE 4.8346 FRAI1.3969 FC3-7.9851 88P 9220

606 1.5985 BRA 3.0747 BC3 3.4227 FSP 2875

FLIGHT TINE 250.00

DISTANCE 603.133 EARTH TO MAR8

-4.90 AZL 88.28 HCA 200.63 SHA 180.60 ECC .19197 IMC 1.7165 VI 29.617

2.51 AZP 91.61 TAL 328.70 TAP 169.33 RCA 145.93 APO 2]5.28 V2 25.809

73.84 ITS 173.08 ZA[ 115.58 ETE 190.79 ZAC 80.69 ETC 269.65

MID-COUR3[ EXECUTION ACCURACY

3GT 4789.8 301_ 2618.5 803 1390.0

RRT ,9727 RRF ,9947 RTF ,_,64

IGB 5438,2 R23 ,1418 RI3 ,9853

301 5432.5 SG2 536.2 THA 29.50

FLIGHT TIME 252.00

OI3TANC[ 607,301

LO_. 189,14 VL 32.274 GAL -4.98 AZL 88.47 HCA _01,61 9NA 120.66 ECC .19267 INC 1.5310

LOP 31.44 VP 22.398 GAP 2.32 AZF 91.42 TAL 328.37 TAP 170.16 RCA 145.85 APO 215.47

GP -20.60 ZAL 142,96 ZAP 74,12 [T6 172.72 _AE 114.15 ET[ 169.51 ZAC 62.06 ETC 269.72

DLA 1,31RAL 331.65 RAD 684|,3 V[L 11,705 PTH 6.74 VHP 3.531DPA -44.66 RAP 786._9

L-I TIME |NJ LAT INJ LONG |NJ RT A6C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

3121.50 -35.77 92,16 191.63 123.75 17 40 30 2121.5 -19.83

3019.88 -30.92 g2.45 193.25 117.25 16 17 20 2019,9 -17.44

2670.78 -26.61 82.63 lg7.51 112.25 19 5 33 1870.8 -16.24

2661.33 -23.50 68.03 198.81 108.97 20 8 57 1661.3 -13.61

2400*32 -22.34 49,2? 199.22 107.81 21 25 25 1400.5 -13,00

2135.80 -23.50 29*3g 198.61 108.g7 22 43 3 1135.8 -13.61

lglT.GO -26.61 11.55 197oS1 112.23 23 4g 6 917.6 -15.24

MID-COURSE EXECUTION ACCURACY

8GT 5013,3 SGR 2461.6 SG3 13g2.9

RRT .9?28 RRF .9935 RTF ,g?77

$GB 3585.1 R23 .1394 R13 .g84g

$01 5561.4 $G2 513.6 THA 23,?7

ORBIT OETERM|NATION ACCURACY

5T 107,6 5R 68.6 61 126.?

CRT ,5994 CRI -.9930 CII -._lil

LSA I?g,6 MSA 6,9 SSA l.l

ELI 127.6 EL2 2.1 ALF 32.34

ARRIVAL DATE DEC B 1971

EARTH TO MAR6

¥1 26.8]?

V2 23.575

LV! 12.40

ECC t.2793

IN] 2 LONG

??.50

, .51

5_.96

45.00

26.13

6.37

548._S

ORBIT DETERMINATION ACCURACY

3T 110.7 3R 65.1 S$ 125.?

CRT .9984 CR$ -.g912 C6T -.9966

LSA 179.5 MSA 8.8 3SA 1.2

EL] 128.4 EL2 5.2 ALF 30.42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAt S| 16TI FLIGHT TIME IDA.DO ARRIVAL DATE DEC IO 19TI

N[LIOCENTRIE C(_!¢ DIITANC[ EII,41T EARTH TO NANS

RL 149,44 LAL -.OOLQt. II9.i4 VL 3t,_?9 GAL -S,03 AZL 88,|4 HCA EOt.9$ 8HA |OD,T2 [C¢ ,I1641 INC 1.3144 VI 21,817

RP 215,04 LAP -,$3 LOP 38,11VP 2E,360 GAP 8,|4 AZP 91.26 TAL 3ED.O4TAP I?|,O3 RCA 14S.?? AP0||$,67 V2 25,S$6

RE 151.E11 6L 10.68 GP -19,$3 ZAL 143,5T ZAP I_,43 [T8 17_,40 ZAE liE.T| IT[ 168,3? ZAC $3.13 [TC 269.60 LVI !!.69

PLANETOCENTRIC ¢0NI¢

C3 1?,076 VNL 4.13E OLA o13 RAL 36|,59 RAO 6641,S VEL 11,709 PTH 6,74 VHP 3,55! DPA o4].6S RAP E87.S6 [C¢ 1.2110

LI_H TII_ L-| TII_ |NJ LAT |NJ LUNG |NJ RT A$C |NJ AZMTH |NJ 7;ME PO ¢8T TIM IMJ _ LA7 1_J 2 LONGL_H AZMTM

50.00 16 56 2 3ON,SO -$4.93 96,75 |92.;2 124.63 t? 4? 41 2099.5 "18.T8 76.46

60.00 17 38 28 2994.5? "30.12 90.78 195.60 118.15 18 25 23 1994.6 -16.40 69.18

TO.DO 16 2? $3 2641.40 -25.83 60,69 lgT.g3 115.16 19 tA SS 1641.4 -1A.2D $8.32

80.00 19 35 42 26_6.01 -22.74 65.84 ;99.26 109.89 EO 19 30 1628.0 -12.50 46.06

go.DO 20 S? 4 2366.44 -el,S9 46.9? 199.70 108.72 21 $6 SO 1365.4 -ll.DT 24.07

100.00 22 18 34 2102.46 -22.T4 2T.21 1g9.26 109.89 22 53 36 |102.S -12.58 4.43

110.00 23 26 $9 1888.22 -25.83 9,61 197.93 I13.16 23 58 28 888.2 -14.20 347.24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.4000 TRA 2.871| TCS-3.STI? EAU .7983 SGT 5233.5 SGR 2316.6 SG3 IS69.6 ST !14.0 DR 61.9 $6 12,.7

RDE .?940 RRA 1.$629 RE3 -.9242 FAU .15521 RRT .9725 RRF .9921RTF .9T$7 CRT .9966 CR8 -.8893 CST -.9974

FDE 4.7896 FRAII.4S09 FCS-7.8693 BSP 9475 $GD $?23.3 R23 .1360 R13 .9645 L6A 179.7 MSA 8.9 88A 1.2

DOE 1.6094 ERA S.1765 6C3 3.49?1FDP 2882 SGI 5701.8 SG2 495.S THA 23.48 [11 129.7 EL2 4.S ALF 28.46

LAUNCH DATE MAR $1 1971

HELII_ENTRIE CONIC

RL 149,44 LAL -.DO

NP 215.37 LAP -.50

RC tS3.669 GL g,44

PLANETOCENTRIC CONIC

C$ 17.222 VHL 4.160

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

50.00 1T 2 39 3060.$0 -34.t8

60.00 I? 43 13 2972,61 -29.41

70.00 18 36 32 2815.80 -26.t4

80.00 19 45 49 2598.89 -22.06

90.00 21 ? 40 2334.74 -20.91

100.00 22 28 41 2973.36 -22.06

110.00 23 36 59 1862.62 -25.14

FLIGHT TIE 256.00 ARRIVAL DATE DEC 12 1971

O|67ANCE 615.629 EARTH TO HARD

L(X. 189.64 VL 32.282 GAL -S.09 AZL 88.?9 HCA 204.15 $MA 180.T9 ECC .19420 INC 1,2128 Vl 29.611

LC_ 33.?8 VP 22.323 GAP l.DS AZP 91.11 TAL $2?.?0 TAP 171.86 RCA 145.68 APO 215.89 V2 25.499

GP -16.$4 ZAL 144.14 ZAP TO.T6 ITS 172.13 ZAE 111.26 ETE 187.35 ZAC $4.13 ETC 269.49 LV| 10.97

OLA -.92 RAL 333.25 RAD 6641.6 VEL 11.716 PTH 6.75 VHP 3. 536 OPA -42.72 RAP 266.82 [CC 1.2834

DIFFERENTIAL CORRECTIONS

TD[ 1.4331 TRA 3.02711 T¢3-3.4661 BAU .6223

ROE ,7633 RRA 1.2816 RC3 -.6606 FAU .1539T

FDE 4.?308 FRAll.4591 FCS-T.736? BSP 9712

6DE 1.6237 ERA 3.2880 6CS 3.5714 FSP 286?

LAUNCH'DATE MAR $I 1971

INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

95.55 192.50 126.36 17 54 0 2060.9 -17.87 7S.S?

89.36 196.02 118.90 18 $2 45 1972.6 -15.49 68.03

?9.03 198.41 113.92 19 23 25 1515.8 -13.29 $6.90

63.95 199.79 110.65 20 29 8 1598.9 -11.66 41.39

44.98 200.24 109.49 21 46 35 1334.? -11.05 22,29

25.32 199.79 110.65 23 $ 14 1073.4 -11.66 2.75

7.95 198.41 113.g2 24 7 I 662.6 -13.29 346.81

MID*COURSE EXECUTIOtt ACCURACY ORBIT DETERNINATION ACCURACY

3GT 5447.1 $GR 2180.S $GS 1579.7 ST 117.2 SR 59.0 6$ 123.4

RRT .971? RRF .9903 RTF .9796 CRT .9gs0 CR3 -.98_9 CST -.9979

$;B 5867.3 R23 .1314 R1S .9843 LSA 179.9 MSA 9.1 SSA 1.3

661 5847.G 562 4?9.? THA 21.40 ELI 161.1 EL2 5.3 ALF 25.65

FLIGHT TIHE 258.00 ARRIVAL DATE DEC 14 1971

NELIOCENTRIC CONIC DISTANCE 619.788 EARTH TO MARS

RL |49,44 LAL -.DO LOL |89.64 VL 32,286 GAL "5.|6 AZL 86.92 HCA 206.32 $MA 160.66 ECC .19503 INC 1.0752 Yl 29.817

RP 215°71 LAP -.46 LOP 34.95 VP 22.287 GAP 1.77 AZP 90.97 TAL 327.36 TAP IT2,67 RCA 145.$8 APO 216.16 V2 26.461

RC 156.146 GL 8.32 GP -17.63 ZAL 144,66 ZAP 69.17 ITS 171.90 ZAE 109.80 ETE 186.45 ZAC 85,04 [TC 269.40 LVl 10.29

PLANETOCENTRIC CONIC

C3 17.404 VHL 4.1?2

LNCH AZNTH LNCH TIME

S0.00 17 $ 46

60.00 17 50 20

?0.00 18 44 45

80.00 19 55 3

90.00 21 17 22

SOt. DO 22 3? 55

|10.00 23 44 12

DIFFERENT:AL CORRECTIONS

70[ 1.4700 TRA 3.1852 TCS-5.5479 BAU ._4$2

DLA -1.8? RAL 553.95 RAD 6641.7 VEL 1|.723 PTH 6.75 VHP 3.S47 DPA -41.85 RAP 286.16 [C¢ 1.2864

L-I TIME IMJ LAT INJ LONG INJ RT ASC IMJ AZMTM INJ TIME PO CDT TIN INJ 2 LAT IHJ 2 LONG

3064.13 -33.55 94.53 192.94 126.gT 17 59 50 2064.1 -17.06 ?4.61

2956.58 -28,77 88.14 198.51 119.53 t8 3g 3_ 1953.6 -14.70 67.05

2796.50 -24.51 77.50 ]95.95 114.56 19 31 20 IT93.5 -12.49 55.6?

257_,42 "21,43 62.31 200.36 111,30 20 3? 57 1573.4 -10,85 39.93

2307.85 -20.29 43.25 200.86 !10.14 21 55 49 1307.8 -10.24 20.73

204T.89 o21.43 23.68 200.36 111.30 23 12 3 1047.9 -10.85 1.30

1840.$2 -24.51 6.52 I96.95 114.$S 24 14 SS 840.3 -12.49 $44.55

N|O-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5656,5 SGR 2054.1SG3 1565.3 ST ]20.5 DR 56.4 S5 122.1

NO[ .?$7$ NNA 1.2OS4 RE3 ".?$$3 FAD .||205

FOE 4.$761 FRAIl.4405 FCS-7.5634 |SP 99?9

802 1.6447 ERA 3.4060 DC3 3.$358 FSP 2648

LAUNCH DATE NAR $I 7971

MELIOCENTRI¢ C_lC

RL 149.44 L4L ".00

RP 215.04 LAP ".42

RC 158.431 GL ?.30

PLANET¢_[NTR|C C_i|C

C$ 17,616 VML 4.197

LNCN AINTH LNCN TIME

50,00 tT 14 26

60.GO 17 56 54

?0.00 16 52 20

60.OO 20 3 32

90.00 21 26 15

100.00 22 46 24

110.00 23 51 47

DIFFERENTIAL CORRECTIONS

TOE 1.5104 TRA 3.3440 TC$-3.6193 BAU .8701

ROE .7163 RRA 1.1365 RCS ".?40? FAU .14956

FDE 4.6256 FRAlI.4022 FC3-?.3496 BSP 10269

DOE 1.6716 ERA 3.5319 6C3 3.6943 FSP 2827

RRT .5704 RRF ,9863 NTF ._03 CRT .9925 CRS -.9844 CIT -.iDES

S_B 6017.8 R23 .1260 R13 .5841 LSA 180.4 NSA g.3 SSA 1.3

8GI 5999.7 SG2 467.5 TMA 15.54 ELI 132.9 EL2 6.? ALF 24.99

FLIGHT TIME 260.D0 ARRIVAL DATE DEC 16 1971

DISTANCE 623.943

LOL 189.64 VL 32.29| GAL "5.24 AZL 89.05 HCA 206.48 $MA

LOP 36.11 VP 2_.251 GAP 1.58 AZP 90.85 TAL 327.00 TAP

GP -16.79 ZAL 145.14 ZAP 67.61 ITS ITS.TO ZAE 108.35 ETE

EARTH TO MANS

I80.94 [CC .19592 INC .9495 Vl 26.1t?

IT3.48 RCA |45.49 APO 2|6.36 V2 23.424

185,64 ZAC 85.85 ETC 2S9.31LVI 9.65

DLA -2.72 RAL 334.60 RAD 6641.8 VEL 11.732 PTH 6.76 VHP 3.562 DPA -41.05 RAP 286.58

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM ]NJ 2 LAT

30S0.0S -32.97 93.$6 ]93.44 t26.46 t$ S t6 2050.1 -16,40

2967.11 -28.22 87,11 ]97.05 120.06 18 45 51 1937.! -14.00

27?4.08 -26.96 ?6,36 ]99,53 116,10 19 36 $4 I774,1 -11.?6

2551.15 -20.$6 60,89 200.98 111.84 20 46 4 1551.1 -10.14

2284.29 -19.?S 41.75 201,45 110,68 22 4 19 1254.3 -9.52

2026.62 -20.88 22.25 200.98 111.84 23 20 10 1025.6 -10.14

1820.90 -23,96 S.28 199.53 115.10 24 22 $ 820,9 -!1.78

MID-COURSE EXECUTION ACCURACY

$GT 5662,2 SGR 1937.8 $G3 1547.S

RRT ,9686 RRF .9658 RTF .9608

$_B 6174.2 R23 ,1205 R13 .9840

$61 6157,1 SG2 458.8 THA 17,86

ECC 1,2899

INJ 2 LONG

T4.17

66.21

54.60

38,66

19.37

.03

343.52

ORBIT DETERMINATION ACCURACY

ST 123.9 SR 54.2 86 120.9

CRT .989? CR$ -.98]3 CST -.8986

LSA 181.1 HSA g.6 SSA 1.3

EL1 135.0 EL2 7.1 ALF 23.47



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19715

LAUNCH DATE MAR 31 IS71

NELIO¢ENTR1¢ ¢ONXC

RL 149,44 LAL ",00

RP 118.39 LAP ".39

R¢ _61.134 GL 6.38

PLANETOCENTRIC CONIC

CS 1T.859 VNL 4.226

LNCN AZNTH LNCH TIME

60,00 17 19 42

80.00 18 2 18

?0.00 18 69 |9

80.00 20 11 21

90.00 21 34 25

100.00 22 54 13

110.00 0 2 42

LOL 189.64 VL

LOP 37.27 VP 62.215 GAP 1.40 AZP 90.74 TAL 526,64 TAP 174,28 RCA 145.39 APO 2t6.65

GP -16,01 ZAL 145,60 ZAP 66,10 ET$ ITl,S3 ZAE 106,91 ETE 184,9E ZAC 66,67 (TC 289,23

PLIGHT TII,_ 662.00 ARRIVAL DATE DEC 18 1971

OISTANCE 628,094 EARTH TO MARS

38.290 QAL -5,31AZL 89.17 HCA 20?,64 8NA 181.02 ECC ,19884 INC ,834! Vt 2R,817

OLA -3,48 RAL 335,22 RAO 6641,g VEL 11.743 PTH 6,77 VMP 3.580 DPA -40,30 RAP 286.OT

L-| TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTN ]NJ TIME PO CST TIM INJ 2 LAT

3038.02 -52.40 92.93 193.9T |26.90 18 10 20 2038.0 -15.82

2922,91 -27,73 86.22 t97.85 120.50 18 51 41 1922.9 -13.41

2757.22 -23.47 75.30 200.13 115.56 19 45 17 1757.2 -11.17

2631.70 -20.38 59.68 201.62 112,31 20 53 33 1531.7 -9.51

2285.68 -19.25 40.45 202.11 111,15 22 12 9 1265.7 -8.89

2006.17 -20.58 21.03 201,82 112.31 25 27 59 1006.2 -9.51

1804.04 -23.47 4.22 200.15 115.56 0 52 46 804.0 -11.17

V2 ES.386

LV! 8,07

ECC 1.2969

INJ 2 LONG

75.82

85.49

53.89

37.56

18.19

158.93

342.6!_

DIFFERENTIAL CCRRECTION9 MID-COURSE

T0[ 1.5528 TRA 5.5023 TC5-5.6831 BAU .8945 SOT 6062.4

ROE *6980 RRA 1.0706 RE3 -.8865 FAU .14687 RRT .9682

FOE 4.5732 FRAIl.5588 FC3-7.1197 BSP 10566 SOB 6532.4

DDE 1.7025 ERA 5.8625 BE5 3,7486 FRP 2795 881 8316.5

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGR 1829.S $85 1525.8 8T 127.5 SR 62.1 68 119.8

RRF ,g829 RTF ,9813 CRT .9884 CR8 -,9785 CST -.9989

R23 ,1145 R13 .9839 LSA 182.0 NSA 10.0 86A 1.S

682 452.5 TNA 16.34 EL1 157.5 EL2 ?,g ALE 22.07

LAUNCH DATE MAR 31 1971 FLIGHT TIME 284.00 ARRIVAL DATE DEC 20 1971

HELI(XENTRIC CONIC DISTANCE 632.241 EARTH TO MARS

RL 149.44 LAL -.00 L(X. 189.64 VL 52.502 GAL -5.39 AZL 89.27 MCA 208.79 SMA 181.11ECC .19781 INC .7274 VI 29.817

RP 216,73 LAP -.55 LOF 58.45 VP 22.179 GAP 1.22 AZP 90.64 TAL 526.2? TAP 175.06 RCA 146.28 APO 218.95 V2 25.347

RC 163.649 GL 5.50 GP -15.28 ZAL 146.04 ZAP 64.65 ETS 171.38 ZAE 105.49 ETE 184.28 ZAC 87.40 ETC 269.16 LVI 8.61

PLANETOCENTRIC CONIC

C5 18.127 VHL 4.258

LNCH AZHTH LNCH TIME

50.00 17 24 38

60.00 18 8 37

70.00 19 5 47

80.O0 20 18 34

90,O0 21 41 58

100.00 25 1 26

110.00 0 g 9

DLA -4.17 RAL 535.81 RAD 6642.0 VEL 11.754 PTN 6.78 VHP 3.602 OPA -59.60 RAP 284.85 ECC 1.2986

L-I TIME XNJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3027.79 -52.06 92.31 194.55 127.25 18 15 4 2027.8 -15.52 73.15

2910.75 -27.51 85.47 198.24 120.87 18 57 8 1910.7 -12.89 64.87

2742.62 -23.04 74.39 200.79 116.94 19 51 50 1742.8 -10.83 52.8g

2514.76 -19.94 58.60 202.30 112.70 21 0 29 1514,8 -8.96 36.60

2246,68 -18,78 59.52 202.80 111,64 22 19 25 1245.7 -8.55 17.16

1989.22 -19.94 19.97 202.50 112.70 25 54 55 989.2 -8.96 357.97

1789.44 -25.04 5.31 200.79 116.94 0 58 59 789.4 -10.65 541.81

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

TOE 1.5969 TRA S.6604 TCS-5,7407 8AU .9195 SOT 6257.7 8GR 1729.0 803 1601,4 8T 150.6 8R 50.3 88 118.3

ROE .6825 RRA 1.0088 RE3 -.6566 FAU .14402 RRT .9655 RRF .9796 RTF .9816 CRT .9827 CR8 -.9749 CST -.9991

FD£ 4.5189 FRAIl.2564 FC5-6,8786 BSP 10849 SGB 6492.2 R25 .1084 R15 .9858 LSA 182.9 NSA 10.5 SSA 1.5

BOE 1.7566 8RA 3.7969 BE3 5.7946 F8P 2759 SO1 6476.6 SG2 448.6 THA 14,98 ELi 139.7 ELI 8.7 ALF 20.80

LAUNCH DATE NAR Si 1971 FLIGHT TIME 266.00 ARRIVAL DATE :_LC 22 1971

NELI(_ENTRIC CONIC DISTANCE 656.384 EARTH

RL 149.44 LAL -.00 LOC 189.64 VL 32.307 GAL -S.47 AZL 89.57 NCA 209.94 8NA 181.20 ECC .19882 INC

TO M;R$

• 6288 VI 29.817

RP 217.08 LAP -.31 LOP 39.58 VP 22.143 GAP 1.05 AZP 90.34 TAL 325.89 TAP 175,85 RCA 146.17 AFO 2t7.22 V2 25.308

RC 166.178 GL 4.72 GP -14.61ZAL 146.45 ZAP 83,20 ET8 171.26 ZA[ 104.08 ETE 185.70 ZAC 68.07 ETC 269.i] LVi 7.99

PLANETOCENTRZC CONIE

C5 18.418 VHL 4.2g2 OLA -4.78 RAL 336.59 RAD 6642.1YEL 11.768 PTH 6.79 VHP 3.627 DPA -58.94 RAP 284.26 ECC ].SO3I

LNCH AZNTH LNCH TIME L-! TIME XNJ LAT INJ LONG INJ RT ARC INJ AZHTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 17 29 12 3019.17 -31.70 91.80 195.15 127.54 18 19 31 2019.2 -]4.90 72.77

80.00 t8 13 52 2900.64 -26.94 84.83 198.88 121.18 19 2 13 1900.3 -12.45 64.35

70.00 19 ll 47 2730.05 -22.88 73.61 201.46 116.26 19 67 17 1760.0 -lO.lT 52._1

80.00 20 25 iS 2500.05 -19,55 57.68 202.99 113.03 21 6 55 1500.0 -8.48 35.78

90.00 21 48 56 2230.01 -18.58 68.34 203.50 111.87 22 26 6 1250.0 -7..4 16.27

|00.00 25 8 7 t974.52 -19.55 19.05 202,99 113.05 23 41 1 9T4.5 -8.48 357.15

110.o0 0 15 g 1778.87 -22.66 2.52 201.46 116.28 O 44 46 776.9 -IO.]? 341.13

DIFFERENTIAL CORRECTIONS NID-COUREE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1,6428 TEA 3.8[90 TC3-S.7909 BAU .9447 SGT 6447,9 SGR 1636.0 $85 1474,8 ST 133.9 SR 46.6 $8 116.9

ROt .6691RRA .9SO? RCS -.5897 FAU ,14088 RRT .9596 flflF .8756 RTF ,_,18 CST .8786 CR8 -.9711 C81 -.9993

FOE 4.4645 FRA11,iS94 FC3-8.6221BSP 11142 SG9 6652.2 R23 ,1026 R13 .9837 LRA 194.0 NSA lO.? SSA 1.3

80[ 1.7738 ERA $.9355 BC3 S.8365 FRP 2718 58! 6637.2 $82 446,9 THA 13.75 ELI 142.2 EL2 9.4 ALF 19.63

LAUNCH DATE MAR Sl 19TI FLIGHT TIME 268.00 ARRIVAL DATE DEC 24 1971

NEL[O(ENTRIC CONIC

RL 149.44 LAL -.DO

RP 217.43 LAP -.28

RC 168.717 GL 3,99

PLANETOCENTRIC CONIC

C5 18.751VNL 4.528

LNCH AZNTH LNCH TIME

SO.O0 17 33 SO

60.00 18 18 48

70.00 19 17 22

80.00 20 51 27

90.00 21 65 29

100.00 23 14 19

110.00 0 20 44

DIFFERENT ! AL CCRRECTION$

TOE 1.6899 TRA 3.9768 TC3-3.8372 BAU .9706

ROE .8579 RRA .8968 RC5 -.6474 FAU .13780

FDE 4.4085 FRAII.0472 FC3-6.5689 BSP 11423

DOE 1.8134 8RA 4.0764 BC3 5.8781FSP 2670

DISTANCE 640.322 EARTH TO NAR8

LOL 189,64 VL 36.314 GAL -5.55 AZL 89.46 HCA 211o09 5NA 181,29 ECC .19987 INC .556! Vi 29.817

LOP 40,75 VP 22.10? GAP .85 AZP 90,48 TAL 325.50 TAP IT8,39 RCA 145.08 APO 217,53 V2 25.269

GP -13,98 ZAL 148,89 ZAP 61.82 ET$ 171.16 ZA[ 102.70 ETE 185,19 ZAC 88.70 ETC 268.06 LVI 7.49

DLA -9,34 RAL 556.96 RAD 6642.3 VEL 11. 779 PTH 6.80 VNP 3.665 DPA -38.65 RAP 283.94 £CC 1. 6083

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3011.99 -31.40 91.38 195.77 127.78 18 23 42 2012.0 -14.55 72.44

28gl,57 -26.83 64.29 199.64 121.44 19 6 58 1891.8 -12.08 63._1

2719.29 "22,33 72.94 202.15 116.54 20 2 41 1T19.3 -g,77 SI.63

246T.55 -Ig.21 56,8g 203.70 115,31 21 12 54 1487,4 *8.06 35,07

2216.44 -18.04 37.49 204.22 112.18 22 32 21 1218.4 -7.42 15._0

1g61.82 -lg.21 18.28 203.?0 113,31 23 4T 0 g61.8 -8.08 656.43

1766.11 -22.53 1.86 202,15 116,54 0'50 10 766.1 -g.77 340.S3

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 6635.0 8GR 1549.7 885 1448.5 ST 157.2 SR 47.1 SS 115.5

RRT .g555 RRF .g710 RTF ,9820 CRT .9740 CR8 -.g670 CST -.8995

SGB 6811.6 R23 .0g68 R15 .9836 LSA 185.1NSA 11.2 $SA 1._

SGI 6798.9 SG2 447.0 THA 12.64 EL1 144.7 EL2 10.1 ALP 18.57

522



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAB 81 1971 FLIGHT TIRE 270,00 ARRIVAL DATE DEC 28 1971

N[LIOC2M?RIC El:HIE

R_ 149.44 LAL ".00

NP E$?,79 LAP -.24

RC 171,818 GL 8.32

PLAMETO¢ENTRIC CONIC

C3 19.06e VHL 4,566

LNCH AZNTH LNCH TIN(

90,00 17 37 32

60,00 18 28 22

70,00 19 22 54

60.00 20 3? 13

90,00 22 1 25

t00.0Q 28 20 4

110.00 0 25 96

O|FFEREH?1AL C(_RRECT|ON8

TOE 1.7401 TRA 4,1365 TC3-3.8734 BAU .9957

ROE ,6490 RRA ,8444 RC3 -.507! FAU .13432

FOE 4.3598 FRAlO,9279 FC3-6.0990 88P 11725

aDD 1,6572 BRA 4.2219 BE8 3.9065 FDP 2625

DI8TANC[ 644.6|| EARTH TO NARD

LOL 189.84 YL 32,_20 GAL -i.64 AZL 89.55 HCA 211._4 8HA |81,40 ECC ,20099 IMC .4|07 Vl 2R.811

LOP 41.87 VP 22.071 GAP .87 AZP 90.38 TAL $2S.|l TAP 177.$4 RCA 144,94 APO 211.85 V2 29.219

GP -13.39 ZAL 147.28 ZAF 60,49 [78 171.08 ZA[ |0|,34 ETE 182,72 ZAC 89.29 [TC 269.03 LV| 7.01

OLA -3.03 RAL 33T.50 RAD 6642,4 VEL tt.793 PTH 6.82 VMP 3.88S DPA -$?.76 RAP 2R3.68 ECC t.315R

L-I TIME INJ LAT ZNJ LONG |NJ RT A$C INJ AZMTfl INJ TIN[ POCST TIN IMJ 2LAT INJ 2 LONG

3006.12 -81.t6 91.03 196.42 127.97 18 27 38 2006.1 -14.27 72.18

2884,25 -26.37 83,85 200,21 121,65 19 11 26 19R4.2 -11.79 65.54

2710.17 -22.06 12.38 202.85 116.?6 20 ? 44 1710.2 -9,44 5t.|4

24?S,47 -t8.92 51,22 204.48 113.54 21 16 29 1476.3 "?.71 34.46

2204.76 -17.74 36,?? 204.95 112.39 22 3B 10 1204.8 -7.05 14.83

1950.g4 -16.92 17.S9 204.43 153,54 23 52 33 950.9 -7.71 355.62

1756.99 "22.06 1.30 202.85 1J6.76 0 35 13 757.0 -9.44 340.08

M|D-¢OUR$E [XECUTION ACCURACY ORBIT DETERMINATION ACCURA[Y

$GT 6813.7 8DR 1470.3 SG3 14t6.8 87 140.6 SR 45.? 98 _14.1

RRT ,9502 RRF .9658 RTF .g821 CRT .9892 CR8 -.9628 CST -.9998

8GB 69?0.6 R23 .0914 R13 ,9834 LSA 186.4 MSA 11.6 38A 1.3

801 6956.1 $02 448.8 THA 11.64 EL; 147.4 EL2 10.7 ALF 17.60

LAUNCH DATE MAR 31 1971 FLIGHT TIRE 272.00 ARRIVAL DATE DEC 28 19?1

HELIOCENTRIC CONIC

RL 149.44 LAL -.00

RP 218.15 LAP -.20

RC 1?3.829 _L 2.?1

PLANETOCENTRIC CONIC

C3 19.42_ VHL 4.407

LNCH AZHTH LNCH TIM(

50.00 17 41 20

60.00 18 27 40

70.00 19 2? 23

80.00 20 42 34

90.00 22 ? 1

100.00 23 25 26

110.00 0 30 47

OIFFERENTIAL CORR[CTION$

TDE 1.7906 TRA 4,2956 TC3-3.9067 8AU 1.0217

ROE .6413 RRA .7956 RE3 -.4707 FAU .13093

FOE 4.2998 FRAID,7952 FC3-3.8375 88P 12010

906 1,9020 BRA 4,3688 BE3 3.9349 FSP 2573

DISTANCE 648.783 EARTH TO MARS

LOL 189.04 VL 32.326 GAL -5,72 AZL 89.63 HCA 213.38 8HA 181,$0 [CC .20210 IHC .370d Vl 29.817

LOP 43.01 VP 22.035 GAP .48 AZP 90.31 TAL 324.71 TAP 178.08 RCA 144.82 APO 218.18 V2 95.109

GP -12.84 ZAL 147.61 ZAP 59.19 ET$ 171o01 ZAE 100o00 ETE 162.31 ZAC 99.84 ETC 269.00 LVi 6.55

DLA -6.30 RAL 338.04 RAD S(:142.6 VEL 11.608 PTH 6.63 VHP 3.7tT DPA -37.22 RAP 283.46 ECC 1.3196

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

3001.43 -30.9S 90.76 197.08 129.12 18 31 22 2001.4 -14.04 ?1.67

2878.24 -26.16 83.49 200.90 121.82 19 15 38 1878.2 -11.51 63.24

2?02.53 -21.82 ?1.91 203.57 116.95 20 12 2? 1702.5 o9.15 50.?3

2467.24 -18.66 55.65 205.17 113.74 21 23 42 1467.2 -?.40 33.94

2194.80 -17.48 88.15 205.70 112.59 22 43 36 1194.8 -6.74 14.27

1941.71 -18.66 17.02 205.17 113.74 23 $7 40 941.? -7.40 355.31

1749.35 -21.62 .83 203.57 116.95 0 59 57 749.4 -9.19 339.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6989.1 $GR 1396.5 $03 1385.4 ST 143.8 6R 44.5 S$ 112,7

RRT .9443 RRF .999? RTF .9922 CRT ,9649 CR6 -.9592 CS7 -.9997

8GB 7127.2 R23 ,0861 R13 .9833 LSA 187.6 MSA 12.0 SSA 1.3

801 7112,9 SG2 451.5 THA 10.73 ELI 150.1 EL2 11.3 ALF 16o71

LAUNCH OATE MAR 31 1971 FLIGHT TI_ 274.00 ARRIVAL DATE DEC 30 1971

HELIOCENTRIC CONIC DZSTANCE 652,905 EARTH TO MARS

R_ 149.44 LAL -.00 LOL /69.64 VL 3_.333 GAL -5.81AZL 89,70 HCA 214.51SMA 181.81ECC .2032? JNC .2955 Vl 29.617

RP 218.51 LAP -.17 LOP 44.15 VP 21.ggg GAP .30 AZP 90.24 TAL 324.30 TAP 1T8.82 RCA 144.59 APO 218._2 V2 25.149

RC 176.400 GL 2.14 GP -12.32 ZAL 147.90 ZAP 57.94 ET5 170,96 ZA[ 98.69 ETE 181.93 ZAC 90.36 ETC 269.96 LVI 6.11

PLAHE¥OCEHTRIC CONIC

C5 19,795 VHL 4.449 DLA -6.7! RAL 338.56 RAD 6642.? VEL 11.824 PTH 6.84 VHP 3.731 DPA -36.71 RAP 265.34 ECC 1,3258

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT IMJ LONG INJ RT ASC INJ AZMTH ]NJ TIM2 POCST TIN |MJ 2 LAT lHJ 2 LONG

50o00 17 44 56 2997.80 -30.81 90.55 ; tt7.75 128.24 18 34 54 19g7.8 -13.86 71.81

60.00 18 31 42 2873.43 -25.98 83.20 201.60 121.96 19 19 35 1073.4 -11.30 63.00

70.00 19 31 57 2698.24 o21.63 71.53 204.30 117.10 20 16 54 1696.2 -8.92 50.40

80.00 20 47 35 2459.49 -18.45 35.17 205.91 113.90 21 28 34 1459.3 -?.15 33.51

90.00 22 ;2 13 2_66.40 -17.29 35.63 206.45 112.76 22 48 40 !186.4 -6.47 13.80

100.00 23 30 2? 1933.97 *18.45 18.34 205.91 113.90 24 2 41 934.0 -7.15 354.88

110.00 O 36 20 1743.06 -21.63 .45 204,30 117.10 1 4 23 743.1 -8.92 339.31

DIFFERENTIAL CORRECTIONS MIO-COURS£ EXECUTION ACCURACY ORBIT OET[RNINATZON ACCURACY

TOE 1.8439 TRA 4.4563 TC3-3.9327 8AU 1.04?2 9GT 7160.5 SGR 1328.8 SG3 1333.8 ST 147.I SR 43._ 13 1113

ROE .6396 RflA .7498 RE3 -.4363 FAU .12726 RRT .9574 RRF .9925 RTF ._21 CRY .9559 CR8 -.9535 CST -,19iT

FOE 4.2466 FRAtD,6599 FC3-5.5669 SSP 12304 686 7202.T R23 .0615 R13 .9951 LDA 169.1MSA 12.4 SSk 1,3

60[ 1.9504 8RA 4.5189 8C3 3.9568 FSP 2523 601 ?268.5 SG2 455.8 THA 9,91 (L_ 152.9 EL2 11.9 ALF 15.91

LAUNCH DATE MAR 31 1971 FLIGHT TIME 276,00 ARRIVAL DATE JAN 1 1912

HELIOCENTRIC CONIC OIDTANC[ 8_1.022 _ARTH TO MARS

RL 149.44 LAL -.DO LOL 189.84 VL 32.340 GAL "S.tO AZL 99.78 HCA 213.63 SMA 181.?2 [CC .20446 INC .2242 v! 29.817

RP 216.88 LAP -.13 LOP 45.20 VP 21.963 GAP .12 AZP 90.18 TAL 323.89 TAP 179.54 RCA 144.56 APO 218,88 VZ 25,109

R¢ 178.981GL 1.81GP -11.84 ZAL 148.34 2AP 56.74 ET$ 170.92 ZAE 9?040 £T[ 161.59 ZAC 90.84 ETC 268.97 LV! 5.69

PLANETOCENTRIC CONIC

C3 20.189 VHL 4.493 DLA -?.07 RAL 339.0? RAD 8642.9 VEL I1.841PTH 6.R6 VHP 3.?87 OPA -36.24 RAP 283.24 ECC 1,3323

LNCH AZNTH LNCH TIME L-I TIME IRa LAT INJ LONG IMJ RT ARC INJ AZMTH IMJ TIME POCST TIM |NJ 2 LAT INJ 2 LONG

S0,00 17 48 19 2995.15 "30,?0 g0.39 198.44 128.32 18 38 15 1999.2 -15.73 71,69

_0.00 10 33 39 2819.70 -29,_S 62.97 202.32 122.07 19 23 19 1669,? -11.14 02.62

?D.00 19 36 12 2691.19 -21.47 71.22 205.04 117.22 20 21 4 1691.2 -8.73 50.13

60.00 20 $2 15 2433,11 -18.27 $4.78 206.G? 114.03 21 33 6 1493.1 -6.94 _3._S

90.00 22 17 S 2179.42 -17.07 35,21 207.21 112.89 22 53 24 1179.4 -6.25 13.40

100,00 23 35 ? 1927,59 -18,27 16.15 206,67 114.05 24 ? 15 92?.6 -6.94 394.$2

110.Q0 0 39 39 1738.00 -21.47 .14 205.04 117.22 I 8 33 ?39.0 -8.?3 3_9.04

DIFFERENT|AL C(3RRECTION8 MID-COURSE EXECUTION A_CURACY ORBIT DETERMINATION ACCURACY

TDE 1,8978 TRA 4.6167 TC3-3.9995 DAU 1,0732 SGT 7326,8 SGR 1266.3 SG3 1321.5 ST 150,3 SR 42.5 $S 109.9

RDE .6310 RRA .?062 RE3 -.4053 FAU .12377 RRT .9296 RRF .9450 RTF .9821 CRT .9526 DR3 -.9465 CST - 99g6

FDE 4.1947 FRAIO.S159 FC3-5.3072 BSP 12584 $GB 7435.5 R23 ,0771 R13 ,9829 LSA 190.5 NSA 12,8 $$A 1.3

BDE 2.0000 6RA 4.6?04 BE3 3.9763 FSP 2469 $01 7421.2 SG2 460.6 THA 9.16 ILl 155.? EL2 12.5 ALF 15.17



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAR _I 1971

HELIOCENTRIC CONIC

RL [49.44 LAL ",00

RP 2|8,ES LAP ",09

RC 181.572 GL t,12

PLANETOCENTRZC CONIC

C3 20.802 VHL 4.S3g

LNCH AZNTH LNEH TIME

90.00 17 31 32

80.00 18 39 4

70.00 1g 40 12

80.00 EO 98 37

90.00 22 21 37

100.00 23 39 29

110.00 0 43 34

FLIGHT T|NI[ 278.00 ARRIVAL DATE JAN3 1972

DISTANCE 661.181 EARTH TO NAR8

LOL 189.64 VL 32.341 GAL -6.00 AZL 09.84 HCA 216.70 8HA 181.84 ECC .20573 INC .1815 Vl 29.811

LOft 46.41VP 21.927 GAP -.06 AZP 9D,13 TAb 323,47 TAP 180.25 RCA 144.43 APO 219.25 v2 25.088

GP -11,39 2AL 148.89 ZAP 55.57 ET8 [70.89 ZAE 98.15 ETE 181.29 ZAC 91,28 ETC 288.97 LVI $.28

DLA -?,40 RAL 339.39 RAD S643,1 VEL 11.858 PTH 6.87 VHP 3.825 DPA -35.79 RAP 283.18 ECC !.3381

L-I TIHE INJ LAT INJ LONG INJ AT ASC INJ AZNTH INJ TIME PO CST TIN INJ2 LAT INJ 2 LONG

2g93.39 -30.62 90.29 199.13 128.38 18 41 26 1993.4 -13.64 11.61

2988.97 -25.75 $2.8! 203.04 122.14 19 29 5! 1867.0 -11.02 62.68

288T.24 "21.35 70.98 205,78 117.32 20 24 59 1687.2 "8.SB 49.81

2447.98 -18.13 54.47 207.43 !14.14 21 37 25 1446.0 -6.77 32.87

2173.74 -16.g2 34.89 207.98 113.00 22 57 51 1173.7 -8.07 13.08

1922.46 -18.13 15.83 207.43 114,14 24 11 32 922.5 -6.77 334.23

1734.09 -21.35 359._0 205,78 117.32 1 12 28 7_4.1 -8.58 338.83

DIFFERENT IAL CCRRECT|ON3

TOE 1.9538 TRA 4.778? TC3-3.9741 DAU 1.0995

ROE .6278 RRA .6651 RC3 ".3769 FAU .12022

FOE 4.1420 FRA[0.SG93 FC3-5.05|? BSP [2890

608 2.0520 ERA 4.8247 8C3 3.9920 FIP 2413

LAUNCH DATE MAR 31 19T1

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7489.9 8GR 1209.0 $63 1289.0 8T 133.$ SR 41.6 S8 108.4

RRT .9208 RRF .9392 RTF .9820 CRT .9488 CR3 -.9434 CST -.9998

9GB 7586.8 R23 .0730 R13 .9827 LSA 192.0 MSA 13.3 8SA 1.3

$61 7872.3 962 496.5 THA 8.49 ELI 158.5 EL2 13.0 ALF 14.50

FLIGHT TIM( 280.00 ARRIVAL DATE JAN $ 197E

DISTANCE 695.239

-6.10 AZL 89.91HCA 217.90 SNA

".23 AZP 90.D7 TAL 323.05 TAP

54.44 ETS 170.97 ZAE 94.91 _TE

HELIOCENTRIC CC_ilC

RL 149.44 LAL -.00 LOt. 189.64 VL 32.355 GAL

RP 219.62 LAP -.08 LOP 47.54 VP 21.891 GAP

RC 184.172 GL .87 GP -10.97 ZAL 149.04 ZAP

PLANETOCENTRIC C(_|C

C3 21.034 VHL 4.386 DLA -7.70 RAL 340.05 RAD 6643.3 VEL 11.876 PTH 6.89 VHP

LNCH AZNTH LNCH TIRE L-I TIHE INJ LAT

SO.O0 17 54 35 2992.44 -30.58

80.00 18 42 27 2865.t5 -23.99

70.00 19 45 57 2684.33 -21.26

80.00 21 O 43 2444.00 -18.02

90.00 22 25 52 2169.26 -16.80

100.00 23 45 35 1918.47 -19.02

110.00 0 47 19 1731.15 "21.26

OIFFERENTIAL CCRRECTION9

TDE 2.0112 TRA 4.9418 TC3-3.9869 BAD 1.1254

ROE ,6257 RRA ,6281 RC3 -.3502 FAU .11655

FOE 4.0902 FRA10.2!97 FC3-4.7971 8SP 13143

ODE 2.1063 BRA 4.9813 DC3 4.0021 FSP 2360

EARTH TO MARS

191.96 ECC .20701 INC .0938 Vl 29.817

180.g5 RCA 144.29 APO 219.62 v2 25.028

181.01ZAC 91.72 ETC 268.98 LVI 4.88

3.894 DPA -35.36 RAP 283.18 ECC 1.3482

INJ LONG INJ RT ASC INJ AZMTH INJ TIH£ PO CST T|H |NJ 2 LAT INJ 2 LONG

90,24 [99.84 128.41 18 44 29 1992.4 "13.6Q 71.57

82.70 203,77 122.1g 19 30 12 1865.2 -10.95 62.99

70.80 206.53 117.38 20 28 41 1684.3 -8.48 49.78

54.22 208.19 114.22 21 41 27 1444.0 -6.63 32.64

34.58 208.75 113.09 23 2 1 116g.3 -5.93 12.83

15.59 208.19 114.22 24 15 33 918.F -6.63 354.01

359,72 206.53 117.38 1 16 10 731.2 -8.48 338.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 7648.4 8GR 11S8.4 $63 1256.4 ST 156.7 8R 40.8 SS 107.0

RRT .9108 RRF .9283 RTF .9818 CRT .9407 CR3 -.9382 CST -,9999

968 7735.3 R23 .0694 R13 .9824 LSA 193.6 MSA 13.7 SSA _.3

$61 7720.8 862 472.8 THA 7.87 ELI 161.3 EL2 13.5 ALF 1_.P8
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APR I 1971

NELIOC[NTRIC ¢0N1¢

RL 149.40 LAL ".OO

RP 207,3| LAP "1.86

RE 59.291 SL -13,09

PLAHETOCENTRI¢ CONIC

¢3 38.967 VNL 9,241

LNEH AZHTH LNCN TIRE

50*00 18 41 89

60.00 19 52 22

?D.O0 21 22 18

80.00 23 10 20

9D.OO D 95 58

tOO.SO I S? 6

110.00 2 28 39

LOt. liD.It YL 34.191 GAL

LCP 319,97 VP 25.878 GAP 19,80 AZP 86.48 TAL 331,37 TAP |01,09 RCA 145.13

GP 3,91 ZAL 136.49 ZAP 16?,11 IT| 162.24 ZA[ 16?,99 [T[ 131,84 ZAC 105,|5

DLA -24.18 RAL 339.94 RAD 6050.3 VEL 12,803 PTH ?.46 VHP 9.350 DPA -16.32

L-I TIME lNJ LAT INJ LONG ]NJ RT A$C INJ AZNTN |NJ TIN( PO C8T TIN

2805.27 *12.23 80.26 201.94 153,22 19 29 44 1005.3

2618.11 -16,02 09.98 207.52 127,49 20 36 D 1918.1

2353.81 -9.84 52.01 211.99 122.87 22 I 29 1353.8

2019.57 -4.59 29.53 2t5.19 119.84 23 43 56 1015.6

1687.$5 "2.28 6.89 216.47 119.20 1 24 8 687.6

1490.04 -4o59 380,90 215.19 119.54 2 21 58 490.0

1400.63 "9.84 340.93 211.99 122.87 2 48 58 400.6

FLIGHT TZl4E 136.00 ARRIVAL OAT2 AUGIS 197|

DISTANCE 3?0.083 EARTH TO MARS

"I,?8 AZL 9_,39 HCA 129,92 SNA 217,|9 [CC ,33163 INC 2.3914 Vl 29,809

APO 289.3S V2 26.4E0

ET¢ Z75.59 LVI -18.69

RAP 309.58 ECC /.9413

INJ 2 LAT INJ 2 LONG

-4,30 63.52

-.|6 50.64

4.08 32.42

?.77 9,00

9.41 345.78

?.?T 330.57

4,08 321.33

DIFFERENTIAL CCRRECTION8

TOE -.8653 TRA-I.7701 TC3 -.9881 BAU .0818

ROE -.5193 RRA .0269 RE3 .1299 FAU .04197

FOE .6638 FRA 2.0859 FC3 -.9324 DSP 3347

8DE 1,0092 BRA 1.?703 8C3 .1569 FSP 304

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 1952.6 SGR 504.2 803 213.9 8T 47.9 SR 23.8 88 38,4

RRT .3182 RRF "13390 RTF -.846A CRT .8203 CR9 .8830 CST .g7?l

$GB 2018,5 R23 ".0555 R13 -.6477 LSA 62.2 NSA 15.5 8SA 1.1

9G1 1959.6 SG2 476.3 THA 4.99 ELI 52,0 EL2 12.6 ALF 23.69

LAUNCH DATE APR t 1971 FLIGHT TIME 138,00 ARRIVAL DATE AUG IT 1971

HELIOCENTRIC CONIC

RL 149.48 LAL "*DO

RP 20?.22 LAP -1.85

RE 56.455 GL "13.60

PLANET_ENTRIC CONZC

C3 37.251 VHL 6.103

LNCH AZHTH LNCH T1N(

50.00 18 45 1T

60.00 19 56 29

70.DO 21 2T 37

80.00 23 17 50

90.00 1 4 24

100.00 2 4 17

/10.00 2 30 59

DI8TANCE 381.069

LC4. 190.62 VL 34.019 GAL -6.63 AZL 92,43 HCA 130.58 8HA 214.51ECC .32291

LOP 321.23 VP 25.734 GAP 18.72 AZP 88.42 TAL 332.40 TAP 102.99 RCA 145.33

GP 4.09 ZAL 136.45 ZAP 160.22 ETS 162.67 ZAE 168.45 ETE 129.14 ZAC 105.30

EARTH TO HAR8

INC 2.4348 Vl 29,809

APO 283.79 V2 26.432

ETC 275.68 LVI -18.90

OLA -24.57 RAL 336.14 RAD 6649.7 VEL 12. 535 PTH ?.41 VHP 9.076 DPA -16.04

L-! TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH ZNJ TIME PO ¢8T TIN

2784,31 -21.25 79.23 201.66 133.63 19 31 42 1784.3

2594.96 -15.06 67.78 207.26 127.84 20 39 44 1595.0

2327.03 -6.65 50.57 215,78 123.12 22 6 2A 1327.0

1983.15 "3.50 27.74 215.06 119.67 23 SO 38 983.2

165/.02 -1.10 4.65 216.39 118.26 1 31 55 651.0

1457.63 -3.50 349.11 215.06 119.67 2 28 35 457.6

1373.85 -8.95 339.49 211.78 123.12 2 53 53 373.9

RAP 309.89 ECC 1.6131

INJ 2 LAT INJ 2 LONG

-3,25 62.64

• 86 49.55

5.10 31.01

8,83 7.18

10.53 343.65

8.83 328.55

5.10 3|9.93

DIFFERENTIAL C_RECTION8

TOE -.8645 TRA-1.7546 TC3 -,0816 BAU .0803

ROE ".5037 RRA ,0112 RC3 .1392 FAU .04326

FOE .6908 FRA 2,1716 FC3-1.DQS4 BSP 3421

8D[ 1.0009 8RA 1.7547 BC3 .1613 FSP 327

LAUNCH DATE APR I 1971

HEL|OCENTRIC CONIC

RL 149.48 LAL -,00

RP 207.13 LAP -1.88

RC 56.?01GL -14.13

PLANETOCENTRIE CONIC

C8 35.660 VHL S.972

LNCH AZHTH LNEH TIME

50.00 18 48 43

60.00 10 0 48

70.00 21 33 16

8D.OD 23 25 12

90.00 t 13 39

IOO.O0 2 12 0

llO.O0 2 38 39

MID-COUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1987.2 8GR 502.5 SG3 227.8 ST 48.8 3R 23.6 88 36.7

RRT .3483 RRF -.3692 RTF ".8520 CRT .8268 CR3 .8887 CST .9764

800 2049.8 R23 -*0604 R13 -.6535 LSA 63,6 NSA 15.4 SSA 1,2

8G1 1995,) SG2 469,5 THA 5.30 EL1 52,8 EL2 12,3 ALF 23.14

FLIGHT TI._ 140.00 ARRIVAL DATE AUG 19 t971

DISTANCE 384.153 EARTH

LOL 190,$2 VL 33.905 GAL "6,48 AZL 92.48 HCA 131,85 8NA 211,86 ECC .31387 INC

LOP 322,90 VP 23,S09 GAP 16,23 AZP 88,34 TAL 332,45 TAP 104.30 RCA 145.43 APO

GP 4,29 ZAL 136,39 ZAP 16S,32 ET8 183.02 ZAE 168,93 (TE 124,19 ZAC 105,45 ETE

TO NAR8

2,4799 Vl 29,809

278.48 V2 26.A43

275.T? LVI "19.21

DLA -25.03 RAL 336.44 RAD 6649,I VEL 12,472 PTH 7,37 VNP 8.814 OPA -15,76 RAP 310.21 £_C !.5869

L-I TINE |NJ LAT ]NJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2763.22 -10.25 78.21 201,41 134,02 19 34 46 1783.R -2.19 81,76

2571.51 -14.D7 66,58 207,04 128.16 20 43 39 |57|.S I.S9 48.4|

2299.62 -7.82 49,11 211.62 123.35 22 !1 36 1299.6 6.13 29.57

1949.32 -2.36 25,88 214.99 !19.77 23 $7 41 949.3 9,93 5.27

1612,22 ,15 2.48 218,38 118,28 1 40 31 512.2 11.89 341,40

1423,79 -2,36 347,25 214.99 |I9.T? 2 55 43 423,8 9,93 328,84

1348.44 -7.82 338,03 211.62 123,35 2 59 5 546.4 8,13 316,48

DIFFERENTIAL CORRECTION8

TOE -.8837 TRA-I.7387 YC3 -.0?45 6AU ,0794

ROE -,4888 RRA -.0045 R¢3 ,1491FAU ,04454

rD[ *7186 FR_ 2.2614 VC3-1.0830 D8P 3493

9DE ,9924 DRA !.7387 8C3 ,169S FSP 351

MID-COURSE EXECUTION ACCURACY

SGT 2021,0 3GR 501,S 8G3 242.8

RRT .3784 RRF ".4019 RTF ",_73

8G9 2052.] R23 ".0653 R13 -.$590

361 2_30,5 SG2 462,6 THA 5,63

LAUNCH DATE APR l 1971 FLIGHT TINE 142.00

HELI_ENTRIC CCNlC

RL 149,48 LAL -.OO

RP 20?,05 LAP -1o64

RC 57.030 GL -14.67

PLANETOCENTRIC CONIC

¢3 34,16A VHL 5.647

LNCH AZNTH LNCN TIME

SO,DO 18 52 1?

90.00 20 5 18

70,00 21 39 16

80,00 23 33 33

90.00 1 23 54

too.go 2 20 20

110.00 2 42 36

DISTANCE 387.527

LOL 190,62 VL 33,901 GAL "B.34 AZL 92,53 HCA I33.11 8HA 209,S0 [CC .30568

LOP 323,T8 VP 25.471 GAP 17.79 AZF 88.27 TAL 332.50 TAP 105.61 RCA 145.53

GP 4.50 ZAL 136,31 ZAP IG4,38 ETS 163,52 ZA[ 169.14 £T[ 120,17ZAC 105.62

DLA -23.31 RAL 336.T4 RAD 6648.6 VE_ 12,4_3 PTH 7,32 YHP 8,558 DPA -IS.4?

L-I TINE |NJ LAT |NJ LONG INJ RT A$C ;NJ AZNTH INJ TIME F_) CST T|M

2741.99 -19,24 77,20 201,20 134,39 19 37 59 1742,0

2547,75 -13.07 65.3T 206.87 128.47 20 47 46 1547.D

2271.51 -8.77 47,62 211,51 123.56 22 17 7 1271.5

1913,82 -1,16 23.93 214.98 119.84 24 5 28 913.8

1570,59 1.49 .18 216.45 118.24 1 50 S 570.6

1388,29 -1.16 345.30 214.98 119.84 2 43 29 388.3

1318.33 -6,?T 356.53 211,51 123,58 3 A 3_ 318,3

DIFFERENTIAL CCRRECTION8

TOE ".8822 TRA-1.7212 TC3 -,0666 DAU .0791

ROE -.4746 RRA -.0207 RE3 ,1597 FAU ,04611

FOE ,?499 FRA 2.5551 FC3-1.1678 BSP 3555

BOE ,g842 BRA 1.7213 8C3 .1750 F8P 3T7

kID-COURSE EXECUTION ACCURACY

8GT 2052.5 SGR 501.7 $G3 258,4

RRT .4D84 RRF -,4360 RTF -,8624

3GB 2113.0 R23 -,0718 RI3 -,8643

$01 2063.3 SG2 455.6 THA 5,99

OR81T DETERMINATION ACCU_kCY

8T 49*8 6R 23,4 $6 38.0

CRT .8)37 CR8 ,899_ ¢8T ,O?S9

LSA 68.1M6A 15.3 88A 1.2

ELI 59.7 EL2 12.0 ALF Z2.83

ARRIVAL DATE AUG 21 197!

EARTH TO NAR$

|NC 2,5269 VI 29.808

APO 273,6? V2 26,493

ETC 275,86 LVI -19,5E

RAP 310.$1ECC 1,5628

INJ 2 LAT INJ 2 LONG

-1.12 60.8T

2.93 47.2?

?.tg 28.08

11.07 3.23

12,g2 338.96

II,D7 324,82

?.19 316.99

ORB|T DET[RMINAT|ON AC¢URA¢:

8T 50.7 8R 23.3 SS 3g.3

CRT ,8411 OR8 .70_9 CDT ,9748

LSA 66.5 NSA 15.2 SSA 1.2

ELI 54,S EL2 11.7 ALF 22.17
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM OAT[ APm I ISTI FLrGMT TZlE t44.00 ARRIVAL 0ATE AUG 25 1971

HELi(XENTRIC ECNIC DISTANCE $9Q,S$3 _ARTN TO MARS

RL 149,48 LAL -,DO LO_. 190,et YL )_.TOI GAL "6,20 AZL 92,$8 HCA 184,3T 8NA 207,42 ECC ._9?94 INC 2.5?50 VI 29.808

RP 208.9? LAP -1,84 LOP 325,03 VP 25,350 GAP 17,33 AZP 88,_0 TAL 332,56 TAP 106.94 RCA 145.S2 APO 289.21 V_ 28,482

RC $?.440 GL -15.24 GP 4,72 2AL 13q.21ZAP |63,43 ITS 163,$7 ZAE 169.38 (TE 116.16 ZAC 105.80 (TC 2T5.94 LV! -18.84

PLANETOCENTRIC CONIC

C3 52.81 ? VHL 8,729 OLA "26,D1RAL 337,04 RAO 6648,| VEL |2.3$S PTH 7.28 VHP 8.31| DPA -|5,18 RAP 310.78 ECC 1.5401

LNCH AZNTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO ¢ST TIM INJ 2 LAT INJ 2 LONG

50.00 16 55 59 2720,62 -18,22 76.19 202.03 134.75 19 41 19 1720.6 -.05 59.98

60.00 20 10 2 2523.67 -12,05 64,16 206.74 128,75 20 52 5 IS23.T 3.99 48.12

?0.00 21 45 37 2242.63 -S,S8 46.09 211,46 123.74 22 23 0 1242.6 6.27 26.54

80.00 23 42 39 1876,32 .11 21.87 215.05 119.86 24 13 55 876.3 12.25 t.10

go,o0 1 35 27 1525.24 2.95 357,63 216.62 118.14 2 0 52 525.2 14.23 336.27

100.00 2 29 27 1350.79 .11 343.24 215.D5 119.86 2 51 58 350.8 12.25 322.47

110,00 2 48 59 1289.45 -S.S6 335.01 211.46 123,74 3 IO 29 289.4 8.27 313.46

OIFFERENTIAL CORRECTION8 NID-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8611 TRA-1.7035 TC3 -.D590 BAU .0795 8GT 2083,3 SGR 502.9 SG3 275.1 ST 51.6 SR 23.1S_ 40,7

ROE -.4615 RRA -,0376 RE3 .1709 FAU .04766 RRT .4422 RRF -.4725 RTF -.867D CRT .849D CRS .7095 CGT .9739

FOE .7813 FRA 2.4537 FC3-1,2572 BSP 3624 SGD 2143.1 R23 -.D786 R|3 -.8691 LSA 68.0 NSA 15.1 8SA 1.2

8DE .9768 8RA 1.1039 BC3 .1808 FSP 404 SGt 2095,7 8G2 448.4 THA 6.39 EL1 55.4 EL2 11.4 ALF 21.75

LAUNCH DATE APR 1 1971 FLIGHT TIME 146.00 ARRIVAL DATE AUG 25 1971

HELIOCENTRIC CONIC DISTANCE 393.914 EARTH TO MARS

RL 149.48 LAL -.00 L(X. 190.62 VL 33.609 GAL -6.06 AZL 92.63 MCA 135.64 SNA 205.40 ECC .2906D INC 2.6269 Vl 29.809

RP 206.90 LAP -1.94 LOP 326,29 VP 25.234 GAP 16.89 AZP 88.12 TAL 332.63 TAP IDB,2? RCA 145.71APO 265.09 V2 26.469

RC 57.930 GL -15.83 GP 4.96 ZAL 136.09 ZAP 162.45 ET$ 163.77 ZAE 169.51 ETE 112.26 ZAC 106.01 ETC 2?6.02 LV! -20.16

PLANETOCENTRIC CONIC

C3 31.550 VHL 5.61 ? DLA -26.53 RAL 337.35 RAD 6647,6 VEL 12.307 PTH 7,24 VMP 8.070 DPA -14.87 RAP 3I|,03 ECC 1.5192

LNCM AZMTH LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT !NJ 2 LONG

5D.OD 18 59 51 2699.08 -17.19 73.19 200.91 135.08 19 44 50 1699.1 1.03 59.08

60.00 20 15 0 2499.19 "I|,OO 62.94 206.66 129.D2 2D 36 39 1499.2 5.06 44.84

70.00 21 52 23 2212.83 -4.55 44.52 211.46 123.89 22 29 16 1212.8 _,38 24.93

80.00 25 52 42 1836.25 1.47 19.68 215.20 119.82 24 23 18 836.3 13.50 358.78

90.00 I 48 46 1474.51 4.57 354.79 216.92 117.94 2 13 21 474.6 15.64 333.23

_OQ.O0 2 39 30 1310.73 1.47 341.04 215.20 119.82 3 1 20 310.7 13.50 320.15

110.00 2 55 46 1259.63 -4.35 333.44 211.46 123.89 3 16 45 259.6 9.38 313.86

OIFFERENTIAL CC)qRECTIONS MID-CCURSE EXECUTION ACCURACY CRBI7 DETERMINATION ACCURACY

TOE -.8476 TRA-1.6722 TC3 -.03§1BAU .0788 SOT 2093.8 SGR 505.5 SO3 292.9 ST 51.8 8R 22.9 SS 42.1

ROE -.4484 RRA -.0547 RE5 .1834 FAU .D4932 RRT .4763 RRF -.5105 RTF -.6755 CRT .8558 CRS ,7178 CST .973?

FOE .8144 FRA 2.5564 FC3-1.3533 BSP 3533 8GB 2153,9 R23 -.D823 RI3 -.8778 LSA 69.D MSA 15.0 554 !.1

BDE .9589 BRA 1.6731BC3 .1867 FSP 433 861 2108.3 SG2 440.9 THA 6.89 EL! 55.S EL2 11.0 ALF 21.60

LAUNCH DATE 4PR l ;971 FLIGMT TIME 148.D0 ARRIVAL DATE AUG 2? 1971

HELIOCENTRIC CONIC

RL _49.48 LAL -.00

RP 206.85 LAP -1.85

RC 58.496 GL -16.43

PLANETOC(NTRIC CONIC

C3 30.383 VHL 5,512

LNCH AZMTH LNCH TIME

50.00 19 3 53

60.00 20 20 13

70.00 21 59 37

80.00 O 7 50

90.00 2 4 44

100.00 2 50 42

110.00 5 3 O

DIFFERENTIAL CCIRRECTION8

TOE -.8522 TRA-t,$584 TC$ -.0341 DAU .ODD9

ROE ".4367 RRA ".0729 RE3 *ISS| FAU ,OStO|

FOE .8488 FRA E,6_35 FC3"1,4S59 BSP 387I

ROE .9576 ERA t.6SO0 6C3 *1891 FSP 465

DISTANCE 39?,312

LOL 180.82 VL 53.5_1 GAL -5.93 AZL 92.68 NCA 136.91 8NA

LOP 327.56 VP 25.123 GAP 16.45 AZP 88.04 TAL 332.70 TAP

GP 5.2I ZAL 135.96 ZAP 161,44 ET3 163.92 ZAE 169.58 ETE

EARTH TO MARS

203.53 (CC .28366 INC 2,6805 Vl 29.809

109.61RCA 145.80 kPO 261.27 V2 26.476

108.61ZAC 106.23 ETC 276.10 LVI -20.50

DLA -27.07 RAL 337.86 RAD 6647.2 V[L 12,260 PTH 7.20 VHP 7.837 DPA -14.54 RAP 311.25 ECC 1.5000

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2877.46 -|6.14 74.20 200.84 135.39 19 48 50 1677.5 2.12 58.18

2474.40 -9.94 61.71 206.64 129.26 21 I 28 1474.4 6.15 43.75

2t82.11 "3.38 42.91 211.54 I24.01 22 35 59 1182.1 10,52 23.29

1793.21 2.93 17.30 215,46 119.73 O 37 43 ?95.2 14.81 356,25

1416.10 5.43 351.49 217.58 117.60 2 28 20 416.1 17.22 328.65

1257.5K 2.93 538.6? 215.46 119.73 3 11 49 267.6 14.81 317.62

1228.93 -5.38 351.83 211.54 124.01 3 23 28 228.9 10.52 312.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2129.3 $GR 51O.O $63 311,8 ST 53.0 SR 22.Y 85 43,S

RRT .5146 RRF "*5SO| RTF "._,72 CRT .865Y CRS .72§9 ¢$T .IT23

SGB 2169.5 R23 -.0922 R13 -,$799 LSA 7O_S MSk 14.9 8SA I.I

$Gt 2146.1 $G2 433.g THA 7.33 ELl S6.6 EL2 10.9 ALP ; .t?

LAUNCH DATE APR I II?I FLIGHT TIME 1SO,DO ARRIVAL DATE AUG 21 1971

HELIOCENTRIC CONIC DISTANCE 400.772

RL 149.48 LAL -,DO LOL 160.S2 VL 33.437 GAL -S.81AZL 92,?4 MCA 138.1T IMA

RP 208.80 LAP -I,S2 LOP 328.83 VP 23.D18 GAP 16,D3 kip 87.96 TAL 332,77 TAP

RC 59.137 GL -17.06 GP 5.4g ZAL 13$,80 ZAP 160,41 ETA 164,03 ZAE 169.58 (TE

PLANETOCENTRIC CONIC

C3 29.305 VHL 5.413 DLA -27.$4 RAL 337.96 RAD 6646.7 VEL 12.217 PTM

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 19 $ 6 2655.66 -15.08 73,21 200.82 135.68 19 52 22

80.00 20 25 44 2449.17 -8.65 60.47 206.6? 129,48 21 6 35

70.00 22 7 24 2150.23 -2.17 41,24 211.68 124.09 22 43 14

80.00 O 20 35 1745.56 4.$3 14.68 215.84 llg,54 O 49 41

90.00 2 25 34 |542.53 S.73 347.31 218.11 117.01 2 47 56

tOO.D0 3 3 27 1220.03 4.55 336.05 215.84 119.54 3 23 47

110.00 3 10 46 11g7,0S "2.17 330.16 211.6g 124.0g 3 5D 43

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.8539 TRA-1.6408 TC3 -,0500 BAU .0830 SGT 2158.9 8DR 516.6 SG3 331,8

RDE _.4259 RRA -.0920 RC3 .2096 FAU .05295 RRT .5519 RRF -.590? RTF -.8798

FDE .8858 FRA 2.7768 FC3-1,5641BSP 3770 SGB 2219,8 R23 -,1023 R13 -.8828

BOE .9542 8RA !.6434 BC3 .2119 FSP 498 SGI 2178,4 SG2 427.0 THA 7.83

EARTH TO MAR8

20|,SO [CC .277D9 INC 2.?39? VI 29.809

110.91 RCA 145,89 APO 257.?2 V2 28.482

ID5,24 ZAC ID6.47 ETC 276.17 LVI -2D.65

7.17 VHF 7. S12 OPA -14.21 RAP 311.45 ECC 1,4825

INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1688.7 5.22 5?.26

1448.2 7.2S 42.$2

115D.2 11.68 21.56

745.6 16.22 35_.42

342.5 19,10 325.D8

220.0 16.22 314,7g

187.1 11,68 510.48

ORBIT DETERNZNATION ACCURACY

ST 53.9 SR 22.6 SS 45.0

CRT ,8756 CRS .7370 CST .9710

LSA 72.3 MSA 14,8 SSA 1.1

EL1 $7.6 EL2 10.2 ALF 20.85
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 1 1971 FLI6HT TIM( 158,00 ARRIVAL DATE AUG 31 1671

HELIOCENTRIC C_/IC

RL 149.48 LAL ".0O LOL ttDo6l VL $5.3|8 GAL

RF 206.73 LAP "1.89 LOP 350.10 VP 94°917 GAP 15o61 kip 87.88 TAL 339.85 TAP |12.29 RCA |45,97 APO 254,43

R¢ 39,890 GL "17.71 GP 5,79 ZAL 135,65 ZAP |S0,35 IT5 164,11 ZAE 16g,5! IT[ 102,24 ZAC 106.74 ETC 276.E3

PLANETO(:EMTRIC CONIC

CS 28.512 VNL 5.521

LNCN AZNTH LNCH TINS

SO.GO 19 12 35

SO.GO 20 31 34

TO.GO 22 15 4?

80.00 O 55 34

90,GO 5 4 15

zoG.OG 5 18 26

110.00 3 10 9

OIITkNCE 404,291 EARTH TO MARS

"S,69 AZL 92.80 HCA t30,44 8MA 200.20 2C¢ ,2706? INC E.7997 Vt Ee.RO9

V2 26.487

LV| -21.21

OLA -28.22 RAL 33R.30 RAG 1646.3 V[L 12.1?6 PTH 7.14 VHP 7,395 OPA -13.84 RAP 311.91ECC 1,4999

L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZMTH INJ TIHE PO CST TIM tNJ 2 LAT INj 2 LONG

2633.98 -t4.0I 12,23 200.56 155.95 I9 56 26 1633,7 4.32 S6.34

2423.47 -?.75 59.21 206,77 |29,68 21 I1 58 |425.5 q.38 41.27

2116,98 -,go 39,51 211,92 124,14 22 51 4 1117.0 12,89 IS.T4

1S91.62 6.53 11.70 216.38 119.24 ! 3 45 691,6 17.77 390,11

1212.12 12.66 339,75 219.70 115.50 3 24 25 212.f 22.10 316.69

1166.09 6.33 333.06 216.38 119.24 3 37 52 166.1 17.?? 311.53

1163.80 -.90 328.43 211.92 124.14 3 38 33 163.8 12.69 308.65

DIFFERENTIAL CCRRECTION$

TOE -.8936 TRA-1.6201TC3 -.0235 DAU .0834

ROE -.4199 RRA -.1119 RE3 ,2245 FAU .05491

FO[ .9246 FRA 2.8945 FCS-t.I?90 BSP 3842

DOE .9495 ORA 1,6240 BE3 .225? FSP 534

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2183.0 SGR 523,7 SG3 353.0 ST 54,7 SR 22.9 58 49,5

RRT .5895 RRF -,6316 RTF -.8827 CRT .8858 CRS .?4?g CST .9698

SOB 2245,4 R25 -o1128 R15 -.8862 L$A 73.8 HSA 14.8 S8A 1.1

561 2205.7 $62 420.2 THA 8,59 EL1 58,3 EL2 9,8 ALF 20.91

LAUNCH DATE APR 1 1971 FLIGHT TIHE 1§4.00 ARRIVAL DATE S_P 2 19TI

HELI(XENTRIC CONIC DISTANCE 407.862 EARTH TO MARS

RL 149.48 LAL -.00 L(:L 190.62 VL 33.284 GAL -5.57 AZL 92.86 HCA 140,71 SMA 198.71 ECC .26500 INC E.8579 VI 29.809

RP 209.72 LAP -1.81

RE SO.S33 GL -18.39

PLANETOCENTRIC CC_IC

C3 27.400VHL 5,235

LNCH AZNTN LNCH T1NE

SO.G0 19 1T 15

60.06 20 3? 46

70.00 22 24 55

80.00 O 54 9

84.12 2 32 12

100.00 3 37 I

llO,O0 3 28 1?

LOP 331.37 VP 24.821 GAP 15.20 AZP 87.79 TAL 332.93 TAP ItS,64 RCA 146.05 APO 251.36 V2 26.491

GP 6.11 ZAL 135,44 ZAP 158.25 ETS 164,16 ZAE 169.59 ETE 9g.68 ZAC 107,03 ETC 276.29 LVI -21.56

DLA -20.84 RAL 338.64 RAD 6646.0 VEL 12.139 PTH 7.11 VHP 7.152 OPA -13.49 RAP 511.74 ECC 1.4505

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2611.51 -12.92 71.24 200,95 156.20 20 0 44 1611.5 5.43 55.41

2397.22 -6.59 57.94 206.94 129.85 21 t7 43 1597.2 g.50 39.99

2082.08 .44 37,69 212.24 124.15 22 59 37 1092.1 14.13 1?.80

1626.94 8.47 8.08 217.16 118.74 1 21 16 628.9 19.54 546.18

1311.83 14.62 548.01 220.34 115.13 2 54 4 311.8 23.73 324.55

1101.41 8.47 329.43 217.16 1t8,74 3 55 23 101.4 19.54 307.55

1128.89 .44 326.61 212.24 124.15 3 47 6 128.9 14.13 306.72

DIFFERENTIAL CCRRECTI(_AS

TDE -.8524 TRA-I.5972 TC3 -.0161 BAU .0882

ROE -,4067 RRA -.1329 RC3 .2402 FAG .05698

FDE .9659 FRA 3.0186 FC5-1.8002 BSP 3899

ODE .9445 9RA 1.6628 BC3 ,2409 FSP 572

LAUNCH DATE APR 1 1971

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATIOH ACCURACY

3GT 2203.2 30R 537.6 363 575.5 ST 55.4 SR 22.4 SS 46.1

RRT .6270 RRF -.6723 RTF -.8857 CRT .8965 CR6 .T598 CST .9686

5GB Lq_67.8 R23 -.1241 R13 -,8897 LSA 75.3 NSA 14.7 8SA 1.1

561 2229.7 SG2 415,8 THA 9,01 EL1 59.1 EL2 9.3 ALF 20.45

FLIGHT TIHE 156.00 ARRIVAL DATE SEP 4 tgTt

HELIOCENTR|C C_MIC

RL |d9.48 LAL -.DO

RP 206.70 LAP -|.80

RC 61.483 GL -19.10

PLANETOCENTRIC CONIC

CS 26.965 VHL 5,134

LNCH AZMTH LNCN TIME

90,00 19 22 8

GO,OG 20 44 22

70,00 22 34 56

80.00 1 20 47

81.34 _ 11 25

100.00 4 3 39

110.00 3 38 18

DISTANCE 411,461 EARTH TO MARS

LOL 190.62 VL 55.213 GAL -5.46 AZL 92.92 HCA 141.98 3NA 19T.32 ECC .25944 INC E.9236 Vl 29.609

LOP 332.64 VP 24,730 GAP 14.79 AZP BY.TO TAL 333.02 TAP 115.00 RCA 146.13 APO 249.51 V2 29.494

GP 6.45 ZAL $35,23 ZAP 15T.13 ET$ 164.17 ZAE 169.22 ETE gT.5? ZAC 107.35 ETC E?S.33 LVI -_l.g?

DLA -29.47 RAL 338.99 RAO 6645.8 VEL 12,105 PTN 7,08 VHP 6,978 DPA -13.11 RAP 311.83 [CC 1.43T2

L-i TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO C5T TIM INJ 2 LAT INJ 2 LONG

2589.11 -11.82 70,26 201.11 136.43 20 5 17 1599.1 6.55 54.49

2370.35 -5.41 56.64 20T,19 tSO.QO 21 25 52 13TO,4 10,69 36,SS

2045.14 1.85 3_.T6 212,67 124.11 23 9 I t045.1 15.43 15.73

193T, ST 11.35 3.02 218.3R 117.60 1 46 25 537.6 21.82 340.52

1379.50 15.14 352.96 220.35 115.59 2 34 20 575,5 24.59 929.6_

1012.04 11.35 324.38 218.39 117.80 4 20 31 12,0 21.8_ 30t.89

1091.95 1.85 324.98 212.67 124.11 3 56 30 92.0 15.43 304.65

DIFFERENTIAL CCRRECTION8

TOE -.8512 TRA-I.5730 TCS -.0096 eAU .0914

ROE -.3996 RRA -.15_1 R¢5 .25T1FAU .D5919

FOE 1.0095 FRA 3.1473 FC3-i.9285 B5P 3949

9DE .9399 ERA 1.5807 8C3 .2573 FSP 612

LAUNCH DATE APR I 1971

HELIOCENTRIC CONIC

RL 149,48 LAL -.00

R_ 2GS.S6 LAF -I.?9

RC 62.398 6L -19.83

PLANETOCENTR|C CONIC

CS 25.804 VHL 5.080

LNCH AZHTH LNCH TIME

50.00 19 2T 21

60.00 20 St 25

TO.GO 22 49 2

T9.14 I 55 5g

79.14 1 55 59

T9.14 1 55 59

110.00 3 49 24

OlFFERENTIAL CCRRECTION$

TOE -.8489 TRA-I.3469 TC5 -.GO06 BAU .OR50

ROE -.3913 RRA -.1786 RE3 .2754 FAU .Q6154

FOE 1.0548 FRA 5.2812 FC3-2.0647 BSP 3984

DOE .9348 ERA 1.5568 EC3 .2T34 FSP 653

M|D*CO_R3E EXECUTION ACCURACY ORBIT DETERM]NATION ACCURACY

SIT 2220,3 $GR 553.0 SG3 599,5 ST 56.1SR 22,4 SS 49.?

RRT .6635 RRF ",?t22 RTF -._+83 CRT .90?3 CRS *7729 CST ,DE?2

_90 2286.1 R23 -.1365 RI3 -,6930 LSA 76,8 MSk 14.7 3SA 1.1

561 2251.5 592 408.0 THA 9.71 ELI 59,7 EL2 9.9 ALF 20.34

FLIGHT T%N[ IS8,00 ARRIVAL DAT[ SCP 6 1911

OI6TANC[ 415,145 E_RTfl TO MARS

LOt. 190,62 VL 33,146 GAL "5,58 AZL 92.99 HCA 143.25 3HA 196.03 ICE .25419 INC 2,9931 VI 29.809

LOP 333.91 VP 24,642 GAP 14,40 kip 6T,60 TAL 33_,I0 TAP 116,35 RCA 146.20 APO 245.9_ V2 26.496

GP 6.92 ZAL 134,99 ZAP 155.57 [T3 164.16 ZAE 169.01 [TE 95,93 ZAC 107.71 ETC 279.40 LVI -22.3?

DLA -30.15 RAL 339.35 RAD 6645.3 V[L 12,D73 PTM

L-I TINS ]NJ LAT

2566.45 -IO,TO

2342,T7 -4,21

2005.60 3,36

1422.21 15.66

1422.21 15.68

1422.21 15,68

1052,42 3,36

7.05 VHP 6.780 DPA -12.?1 RAP 311.89 ECC 1.4247

INJ LONG ]NJ RT A$C INJ AZMTH INJ TINS PO C5T TIN INJ 2 LAT INJ 2 LONG

6g,27 201.33 136,64 20 lO 7 1566,4 7.65 53.50

$5.31 207,51 t30.12 21 50 20 1342.8 11.94 3T,29

33.6g 213,22 124.01 23 10 27 1005.6 16.80 13.48

356.70 229.42 t16.07 2 19 42 422.2 2S,OT 333.tT

356,?0 220.42 116.07 2 1g 42 422.2 25.07 333.17

356.70 220.42 116.07 2 19 42 422.2 29.D? 353.17

322.61 213.22 124.01 4 6 56 52.4 16.80 302.49

NID-COQRSE EXECUTION ACCURACY ORBIT CETERNINATION ACCLRACY

SGT 2232.? SGR 5T2.J $93 424.4 ST 96,6 SR 22.5 SS 5t.3

RRT ,6984 RRF -.7503 RTF -,8968 CRT .9183 CRS .7861 CST .9858

SOB 2304.8 R23 -,14g8 R15 -.8962 L$A 78.2 MSA 14.6 35A 1.1

$61 2269.4 $G2 492,6 THA 10.48 ELI 66.3 EL2 8.5 ALF 20.82
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR I 1971

NELIOCENTRIC C_11¢

RL 149.48 LAL -,GO

RP 208.l? LAP "1.79

RC 65.5?6 GL -20o89

PLANETOCENTRIC CONIC

C3 25.115 VHL S.011

LNEH AZMTH LNCN TIME

SD.OO 19 32 53

60.00 20 39 O

?0.00 22 58 31

77.20 I 43 t6

?7,20 1 43 16

77,20 I 43 16

110.00 4 1 53

FLIGHT TIME liD,DO ARRIVAL DATE IER I Itfl

DIDTANCE 418.951

L(M, 190.6| VL 33.0e4 GAL "S.25 AZL 93.07 HCA 144,$1 8NA

LQP 338,18 VP 64.$$8 GAP _4.DI AZP 87.$0 TAL $3_.!9 TAP

GP 7,23 ZAL |$4,74 ZAP 154,77 ET$ 194.1_ ZAE 168,75 ETE

EARTH TO MARS

1|4,13 ECC ,_4923 INC 3°0669 Vl 2g,lOl

lIT.TO RCA 146.27 APO 243.39 V2 28,486

94,76 ZAC lO8,Og ETC 276,44 LVI -22,79

DLA -30.82 RAL $39.73 RAD 6643.0 VEL 12.045 PTH T,D3 VHP 9,890 OPA -12.29 RAP 311.91 ECC 1,4133

b-| TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2543,4g -g.56 69.28 201.63 136.83 20 IS 16 1543,5 8.82 52.52

2314.34 -2,96 53,95 207.93 130,21 21 37 34 1314.3 13,05 35.86

1962.64 4.99 31,44 213.9! 123.83 23 31 14 962,6 18,25 11.00

1460o6g 16.21 339.85 220.54 116o58 2 7 37 460.7 25.76 336.29

1460.69 16.21 359.85 220.54 116.59 2 ? 37 480.7 25.76 336,29

1460.69 16.21 359.88 220.54 116.58 2 T 37 460.7 23.76 336.29

1009.46 4.99 320.36 213,91 123.83 4 18 43 9.5 18.25 299.92

DIFFERENTIAL CORRECTION6

TOE -,8475 TRA-l,5188 TC3 ,0058 BAU ,0990

RDE -.3852 RRA -.2036 RC3 .2949 FAU .06399

FOE 1.1041FRA 3.4212 FC3-2,2058 BSP 4020

BDE ,930g BRA 1.5323 BC3 .2950 FSP 698

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2242.2 SGR 895.6 SG3 430.8 ST 57.2 8R 22.4 68 53.0

RRT .7312 RRF -.7863 RTF -.8928 CRT ,9297 CRS .8907 CST .9643

6GB 2320.0 R23 -.|644 R13 -,8991 LSA 79.8 HSA 14.6 SSA 1.1

SG1 2285.5 SG2 596.6 THA tl,34 ELI 60.9 EL2 7.7 ALF 20.36

LAUNCH DATE APR I 1971 FLIGHT TIME 162.00

HELI_ENT RIC CQNIC

RL 149.46 LAL -.DO

RP 206.66 LAP -1.77

RC 64.414 GL -21.39

PLANETOCENTRIC CONIC

C3 24.491VHL 4.949

LNCH AZMTH LNCN T|HE

50.00 19 38 46

60.00 21 7 11

70.00 23 12 54

73.42 I 32 18

75.42 1 32 18

,_.42 1 32 18

110.00 4 16 16

DISTANCE 422.595

LOL 190,62 VL 33.024 GAL -3.16 AZL 93.15 HCA 145.76 SNA

LOP 336,45 VP 24.478 GAP 13.63 AZP 87,40 TAL 333.28 TAP

GP 7.66 ZAL 134,46 ZAP 153.34 ETS 164.05 ZAE 168.48 ETE

ARRIVAL DATE 8EP 10 1971

EARTH TO NARd;

193.71 ECC .24454 INC 3.1454 Vl 29.809

119.06 RCA 146.34 APO 241.08 V2 26.496

94.08 ZAC 108.51 ETC 2T6.48 LVI -23.24

DLA -31.§4 RAL 340.13 RAD 6644.8 VEL 12.019 PTH 7.01 VHP 6,406 OPA -11.84 RAP 311.89 ECC !.4031

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2520.18 -8.40 67.28 202.01 137.01 20 20 46 1520,2 9.gB 51.52

2284,90 -1.66 82.34 208,45 130.27 21 45 16 1294.9 14.29 34.36

1914.88 6.79 28.92 214.80 123.55 23 44 49 914.8 1g.83 8.16

1494.09 16,75 2.65 220,74 117.12 1 57 12 494.1 26.47 339.06

1494.09 16.75 2,63 220.74 117.12 1 57 12 494.1 26.4? 339.06

1494.09 16.75 2.63 220,74 ll?,12 I 5? 12 494.1 26.47 339,06

6249.71 6.79 295.74 214.80 123.35 6 O 26 5249.7 19.83 _75.01

DIFFERENT 1AL CORRECTIONS

?DE -.8433 TRA-I.4570 TC3 .0137 BAU .1036

ROE -.3801 RRA -.2302 RC3 .3161 FAU .09661

FDE 1.1553 FRA 3.5664 FC3"2.3547 DSP 4020

BDE .9251 BR_ 1.5047 0C3 .3165 FSP 745

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2243.7 8DR 624.0 383 479°7 37 57.5 8R 22.5 38 54.7

RRT .7617 RRF -.919_ RTF -,8933 CRT .9408 CRS .8158 CST .9628

SGB 2328.8 R23 -.1786 R13 -.g026 LSA 81.1 MSA 14.7 SSA 1.0

SGI 2295.0 882 395.3 THA 12.33 ELI 61.3 EL2 7.2 ALF 20,51

LAUNCH DATE APR 1 1971 FLIGHT TIME 164,00 ARRIVAL DATE SEP 12 1971

HELIOCENTRIC CONIC

RL 149.48 LAL -.00

RP 208.69LAP -1.76

RC 65.512 GL -22.22

PLANETOCENTRIC CONIC

C3 23.936 VHL 4.892

LNCH AZNTH LNCH TINE

50.00 19 45 3

60.00 21 16 3

70.00 23 30 I

?3.?3 1 22 35

73.73 1 22 35

73.73 I 22 35

!10.00 4 33 23

DISTANCE 426.374

LOt. 1g0.62 VL 32.968 GAL -3,07 AZL 93.23 HCA 147.03 3NA

LOP 337.72 VP 24.401 GAP 13.26 AZP 87.29 TAL 333.36 TAP

GP 8.14 ZAL 134.16 ZAP 152.27 ETS 163.95 ZAE 168.12 ETE

EARTH TO NAR$

192.67 ECC .24012 INC 3.22g2 Vl 29.609

120.41RCA 146.41APO 238.94 V2 26.495

93.7g ZAC 108,98 ETC 276.52 LV! -23.Y1

DLA -32.29 RAL 340.55 RAO 6644.5 VEL 11.999 PTH 6.99 VHP 6.229 DPA -11.36 RAP 311.83 ECC 1.3959

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2496.47 "7.22 66.27 202.48 137.16 20 26 40 1498.5 11.16 50.49

2254.2? -.31 51.08 209.09 130.30 21 33 38 1254.3 15.F" 32.78

1859.77 8.88 25,99 215.93 123.12 24 1 1 859.8 21.57 4.87

1524,13 17.30 5,23 221.01 117.70 147 59 524.1 27.19 341.61

1524.13 17,30 5.23 221.01 117.70 I 47 59 524.1 27.19 341,61

1524.13 17.30 3.23 221.01 117.70 1 47 59 524.1 27.19 341.61

6194.63 8.86 292.$1 215.93 123.12 6 16 38 5194.6 2_.57 271.89

DIFFERENTIAL CC_RECTZONS

TOE -.8449 TRAol,4537 TC3 ,0158 BAD .1084

ROE ",3765 RRA -.259I RC3 ,3384 FAU ,06928

FOE 1.2119 FRA 3.1186 FC3"2,5060 |SP 4083

DOE .gzso ERA 1.4819 BE3 .3388 FSP 791

RID-COURSE EXECUTION ACCURACY OABIT DETERHIHATIOH ACCURACY

SGT 2250.1 3GR 658.0 883 SO6,O 3T 58.0 SR 22.7 $S S8.S

RRT .788D RRF ",8497 flTF -,_39 CRT ,9521CRS ,8319 Clf .DStU

868 6344.3 R23 -.1968 RI3 *.9046 LIA 82.8 HSA 14.7 $SA 1.0

8GI 2310,9 362 394.4 THA 13.37 ELI 62.0 2L2 6.5 ALF _0.67

LAUNCH DATE APR 1 t971 FLIGHT TIN( 168.00 ARRIVAL DATE SEP 14 |RTI

HELIOCENTRIC CONIC DISTANCE 430,187 EARTH TO MARS

RL 149.48 LAL -,DO LOL 190.92 VL 32.913 GAL -4.98 AZL 93.32 HCA 148,32 IRA 191,70 [CO ,23596 INC 3.3188 Vl 2g.lOg

tiP 208.7t LAP -1.74 LOP 338.99 VP 24.327 GAP 12,90 AZP 8T.I? TAL 333.4S TAP 121.77 RCA 146.47 APO 236.94 Y2 26.493

RC 66.967 GL -23.08 GP 6.96 ZAL 133,84 ZAP 150,95 ET8 163.83 ZAE 167.74 ETE 93.94 ZAC 109.49 ETC 276.55 LVI -24.21

PLANETOCCNTRIC CONIC

CS 23.445 VHL 4.842 DLA -33.0? RAL 341.00 RAD 6644,3 VEL 11.976 PTH 6.97 VHP 6.058 OPA -10.86 RAP 311.73 ECC I.$856

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TZH INJ 2 LAT INJ 2 LONG

$0.00 19 51 46 2472.25 -6.01 65.24 203.04 137.29 20 33 0 1472.3 12.$5 49.43

60.00 21 25 46 2222.13 1.10 49,54 209._5 130.29 22 2 48 1222.1 16.g0 _1.11

70.00 23 31 52 1791.54 11.37 22.30 217.43 122.42 24 21 43 791.5 23.63 .64

72.10 1 13 50 1551.78 17.84 7.66 221.35 118.31 1 39 42 551.8 27.94 344.00

72.10 1 13 50 1531.78 17.84 7.66 221.35 118.31 1 3g 42 551.8 27,94 344.00

72.10 1 13 SO 1SS1.78 17,84 7.66 221,35 118.31 1 39 42 551.8 2T.94 344.00

110.OO 4 55 14 6126.39 !1,37 26g,13 2|7.43 122.42 6 37 20 §128.4 23.63 267,47

DIFFERENTIAL CORRECTIONS NID-.COURGE EXECUTIO_ ACCURACY C_BIT OETERNINATION ACCURACY

TOE -.8438 TRA-1.4231 TC3 .0199 BAU .1139 $GT 2246.2 SGR 697,g $83 538.5 8T 58.3 SR 23.0 SS S8.S

ROE -.3741RRA -.2899 RC3 .3630 FAU .07219 RRT .81_6 RRF -.8763 RTF -.9970 CRT .g626 CRS .8480 CST .95g0

FDE 1.2704 FRA 3.8743 FC3-2.6656 BSP 4096 SGB 2352.1 R23 -,2140 R13 -.9073 LSA 84.3 NSA 14.8 SSA 1.0

BOC .9226 BRA 1.4543 BC3 .3635 FGP 847 881 2318. r $G2 3gs.o THA 14.$9 ELI 62,4 EL2 5.8 ALF 20.g6

326



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAYE APR I 1971

HEL|O¢ENTRIC CONIC

RL 149.48 LAL ",DO

RP 206.73 LAP -|,73

RE 6?.87? CA. "65,99

PLANETOCENTR[C CONIC

C3 23.019 VHL 4,798

LNEN AZHTH LNCH TIME

50,00 19 59 5

60.00 21 36 29

70.00 0 SO 9

70.51 1 S 92

70.51 1 5 52

70.51 1 S 52

FLIGHT TIME 168.00

OIITANCE 434.050

°4,89 AZL 93,42 flCA [49,59 8HA

ARRIVAL DATE SEP 19 1971

EARTH

190,80 ECC ,83203 INC

TO MARS

LOL 190,88 VL 38,$68 GAL 1,4152 Vl 29.809

LOP 340,8| VP 84,25G 6AP I8.55 AZP 87,05 TAL 333,53 TAP 183,I8 RCA 146,55 APO 835,07 V2 26.489

6P 9.88 ZAL 133,49 SAP |49.58 ET8 163.68 ZAE 167,30 ETE 94.46 ZAC 110.OS ETC 276,5? LVI -84.?4

OLA -33,88 RAL 341.49 RAD 6144,2 VEL !1.956 PTN 6.96 VHP 5.895 DPA -10.31 RAP 3|1.97 ECC 1,$789

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2447,44 "4.77 64,60 203,71 157,39 20 59 52 1447.4 13.57 48.33

2188.18 2,60 47.g2 210.77 130,23 22 12 $7 1188.1 [8.29 29.31

1686.75 15.18 16.51 219.81 120,99 0 58 15 686.7 26.52 393.88

1577.68 18,39 9.98 221,78 118.97 I 32 g 577.7 28.70 346.30

1577.68 18.39 9,96 22[.78 118,97 I 32 9 577,7 _8.70 346.30

1577.68 18.39 9,96 221.78 118,97 1 32 9 577.7 28.70 946.30

110.00 5 29 35 6021,60 15.[2

DIFFERENTIAL CCRRECTION8

TOE -.8407 TRA-I.S881 TC3 .0239 BAU .1200

ROE -.3733 RRA -.5235 RE5 .3891 FAU .07513

FOE 1.3342 FRA 4.0358 FC3-2.8256 86P 4091

80£ .9199 6RA 1.4252 DC3 .38g9 FSP 90[

LAUNCH DATE APR 1 1971

HELI_ENTRIC CONIC

RL 149.48 LAL -.00

RP 206.77 LAP -1,71

RC 69.140 GL -24,94

FLANETOCENTRIC CONIC

C3 22.658 VHL 4.760

LNCH AZNTH LNCfl TZME

50.00 20 6 58

60.00 21 48 26

68.94 0 58 54

• 68.94 0 58 34

68.94 0 58 34

68.94 O 58 34

68.94 0 58 34

263,33 219,81 120.99 7 9 57 5021,6 2652 260.70

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 8235.0 SGR 744.6 863 570,5 ST 58,5 SR 23.4 SS 60.1

RRT .6320 RRF -,8995 RTF -.8961 CRT ,9723 OR8 .8646 CST .95?2

SGB 2355.8 R23 -,2302 R13 -.9105 LSA 85.8 NSA 14.9 SSk .9

SG1 2362.0 862 397.6 THA 15.97 ELI 68.7 EL2 5.1ALF 21.99

FLIGHT TIME 170.00 ARRIVAL DATE SEP 18 1971

DISTANCE 437.900 EARTH TO MARS

LOL 190.82 VL 32.818 GAL -4.82 AZL 93.52 HCA 150,85 SMA 189.96 ECC .22834 INC 3,5191 Vl 29,809

LOP 341.52 YP 24.188 GAP 12.20 AZP 86.93 TAL 333,61 TAP 124,46 RCA 146.58 APO 233,33 v2 26.465

GP 9.84 ZAL 133.12 ZAP 148,17 ETS 165.51ZAE 166.81ETE 95.33 ZAC 110.68 ETC 276.59 LVI -25.31

DLA -34.75 RAL 342.00 RAD 61544.0 YEL 11. 945 PTH 6.95 VHF 5. 758 DPA -9.73 RAP 311.37 ECC 1.3729

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME POCST TEN INJ 2 LAT INJ 2 LONG

2421.93 -3.49 63.15 204.51 137.48 20 47 20 1421.9 14.82 47,19

2151.71 4.20 46.17 211.87 130.12 22 24 18 1151.7 19.75 27.34

1602.29 18.94 12.23 222.51 119.67 1 25 17 602.3 29.48 348.S3

1602.29 18,94 12.23 222.31 119.67 I 25 17 602.3 29.48 348.53

1602.29 18.94 12.23 222.3[ 119.67 1 25 17 602.3 29.48 348.53

1602.29 18.94 12.23 222.31 119.67 I 25 17 602.3 29.48 348.53

1602.29 18.94 12.23 222,51 119.67 1 25 17 602.3 29.48 348,53

DIFFERENTIAL CORRECTION8

TD£ -.8432 TRA-I.3538 TC3 .0191 BAU ,1264

ROE ".9746 RRA -.3597 RC3 .4170 FAU ,07818

FDE 1.4043 FRA 4.2030 FC3-2.9875 DIP 4138

ODE .9227 6RA 1.4005 8C3 .4174 FSP 960

LAUNCH DATE APR I 1971

HELIOCENTRIC CONIC

RL 149.48 LAL -.00

RP 206.81 LAP -1.70

RC 70,455 _ -25,94

PLANETO¢ENTRIC CONIC

C3 22,363 VHL 4.729

LNCH AZNTH LNCH TIME

50.00 20 _5 33

60.00 22 ! 98

67.37 0 51 52

67.37 0 51 52

67.37 O 51 52

67.37 O 51 52

67.37 0 5I 52

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION

$GT 2227.3 8GR 799.1 $63 603.8 8T 58.8 SR 23.9

RRT .848[ RRF ".9194 RTF -.8976 CRT .9812 CR$ .8812

SGB 2366.3 R23 -.2492 R!3 -.9125 LSA 87.5 MSA 15.0

SGI 2331.4 862 404.5 THA 17.47 ELl 63.3 EL2 4.3

FLIGHT TIME 172.00

DISTANCE 441.798

LOL 190.62 VL 32.774 6AL -4,?4 AZL 93.63 HCA 152,16 [HA

LOP 342,79 VP 24,122 GAp 11,86 AZP 86.79 TAL 353.68 TAP

GP 10.51ZAL 182.7t ZAP 146.71ET3 163.32 ZAE 166,25 ETE

DLA -35.68 RAL 342.56 RAD 6643.9 VEL 11.93[ PTH 6.94 VHP

L-I TIHE INJ LAT INJ LONG INJ RT A$C INJ AZHTH

2395,55 -2,17 62.02 205.45 137.54

2112,89 5.93 44.27 213.19 [29,94

1625.97 19.49 [4,44 222.94 120.43

1625.97 19.49 14.44 222,94 120.43

t625.97 19.49 14.44 222,94 120.43

1625.97 19.49 14.44 222.94 120,43

1625.97 19.49 14.44 222.94 120.43

ACCURACY

S$ 62.1

CST .9549

3SA ,9

ALF 21.84

20 1971

DIFFERENTIAL CORRECTIONS

TOE -.8438 TRA-1.3137 TC5 ,O[6l 8AU .1335

ROE -.3778 RRA -,3991 RC3 .4473 FAU .08|39

FOE 1.4787 FRA 4.3718 FC3-3.1511 BSP 4149

BOE .9245 ERA 1.3730 9C3 ,44T6 FSP 1019

LAUNCH DATE APR 1 1971

HELIOCENTRIE CONIC

RL 149.48 LAL -.00

RP 206.6? LAP -1.68

RC 71.818 6L -27.00

PLANETO¢ENTM|C CONIC

C3 22.134 VHL 4,705

LNCN AZMTH LNCH TIME

50.00 20 84 59

60.00 22 17 36

65.80 0 45 43

65.60 O 45 43

65.80 0 45 43

$5.80 0 45 43

95.80 0 45 43

DIFFERENTIAL CORRECTION6

TOE -.8443 TRA-1.2707 TO3 .0127 6AU ._422

RDE -.3832 RflA -.4421RC3 .4803 FAU ._8476

FOE 1.5584 FRA 4.5423 FC3-3.3152 DIP 4151

DOE .9272 BRA !.3454 BC3 ,4804 F6r 1079

ARRIVAL DATE SEP

EARTH TO MARS

189.17 (CC .22486 INC 3.6315 Vl 29.899

125.61RCA |48.64 APO 231.71 V2 26.460

96.49 ZAC 11[.54 ETC 276.60 LYI -25.92

5.589 DPA -9.10 RAP 311,11ECC 1.3680

INJ T[NE POCST TIM INJ 2 bAT INJ 2 LONG

20 55 29 1395,5 16,10 46.00

22 37 10 1112.1 21.32 25.16

1 18 58 626.0 30.28 950,73

I 18 58 626.0 _0.28 950.73

[ [8 58 626.0 30.28 550.73

I 18 58 626.0 50,28 S50,75

| 18 58 626.0 30.20 35_.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2209,1 $GR 861,6 SG3 658.E ST 59.0 SR 24.6 SS E4,I

RRT .1613 RRF °.936| NTF -._7| CRT ,9895 CR8 .8974 C$! .V526

5GB 2371,2 R23 -,2658 R15 -.9152 LSA 89.2 NSA 15.2 3SA .9

381 2354.7 $82 414.5 THA 15.20 ELl 63.8 EL2 3.4 ALF 22.48

FLIGHT TIME 174.00

DISTANCE 445,719

LOL 190.68 VL 32,733 GAL -4,67 AZL 93,75 HCA 155.59 SflA

LOP 344.06 VP 24.059 GAP !1.55 AZP 86.64 TAL 333,76 TAP

GP 11.25 ZAL 132.27 ZAP 145.19 ETS 163.10 ZAE 165.60 ETE

DLA -36.56 flAL 343.17 RAD 6643.8 VEL [1,922 PTH 6.93 VMP 5.447 DPA -8.4! RAP 310.80 ECC 1.5643

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

23(18.10' -.79 60,97 206,55 [57.57 81 4 27 1368,1 17,43 44,74

2067.9? 7.BS 42.13 214.78 [2g.86 28 52 4 1068.0 23.02 22.68

/64g,01 20,04 16,63 223.68 12[.24 I 13 12 649.0 31.10 552.g3

1649.01 20,04 16.63 223.68 121.24 1 13 12 64g.0 31.10 552,23

164g.01 20.04 16.63 223,68 [21.24 1 13 12 64g.0 31.10 352.95

1649,01 20.04 16.63 223.66 12[.24 1 13 12 649.0 31.10 352.93

164g.01 20.04 16.63 223.68 121.24 1 13 12 64g.0 31.10 352.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERN[NATION ACCURACY

SGT 2183,9 SGR 933.4 SG3 673,5 ST 59.0 8R 28.4 SS 66.1

RRT .8715 RRF -.9499 RTF ".8963 CRT .g941CRS .g127 CST .9531

8¢.,8 2375.0 R23 -.2799 R13 -.9184 LIA 90.8 MSA 15.S 8SA .8

$61 2339,1 SG2 427.8 THA 21.17 EL1 64.2 EL2 2.5 ALF 23.23

ARRIVAL DATE SIP 2Z 1971

EARTN TO HARS

188.44 ECC .8E160 INC 5.7536 V1 29.809

127.14 RCA 146,68 APO 230.20 V2 2(,,4?4

g7,69 ZAC 1t2.09 ETC 276.60 LVI -2_.58
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR I 1i71 PLIGHT TIME I?S.OD

HELIOCENTRIC ¢0N1¢ D|$TAN¢E 449,663

RL 149.49 LAL o,OO LOt. |SO.G2 VL 31,694 ;Ak -4.8l AZL 93.89 HCA 194,85 8MA

RF 20D.93 LAP -I.81 LOP 349.33 VP 23.997 GAP It.20 AZP 88.49 TAL 333;82 TAP

RC 73.229 GL -28.11 ;P 12.06 ZAL 131,?9 ZAM 143.G1ET8 162.86 ZAE 164,86 ETE

PLANETO¢ENTRIC CONIC

C3 21.977 VHL 4.986 DLA -37.54 RAL 343.83 FAD 6643.T VEL 11,915 PTH G,92 VHP

ARRIVAL OATE 8EP 24 1871

EARTH TO MARS

187.?G E¢C ,21893 INC 3.8869 V! 29oDDS

128,48 RCA |48.73 APO 228.79 V2 29.499

99.48 ZAC 112.92 ETC 278.6D Ltl "27.29

5.313 DPA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH 1NJ TIME

5O,OO 20 35 89 2339.52 .68 $B,6T 207.85 137,57 21 14 24

60.00 22 38 14 2Ot?.OT 10.06 39.63 216,74 129.25 23 9 51

64.21 O 40 4 1671,69 20.88 18.83 224.56 122,12 1 7 55

64.21 O 40 4 1671.89 20,58 18.83 224.56 122,12 1 7 55

64.21 O 40 4 1671.69 20,59 19,83 224.56 122.12 1 7 55

64.21 O 40 4 1671,69 20,58 18.83 224.58 122.12 I 7 55

64,21 D 40 4 1871.69 20,58 lS.83 224.56 122.12 1 7 55

DIFFERENT l AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.6456 TRA-1.2244 TC3 .ODD8 BAU .15|5 8GT 2151,7 SGR 10|5.2 883 709,5

ROE -.3915 RRA -.4890 RE3 .5155 FAU .08816 RRT ,8790 RRF -.9611RTF -.8948

FOE 1.6459 FRA 4.7130 FC3-3.4731BSP 4149 SGB 2379.2 R23 -.2911 R13 -.9219

ODE .9318 9RA 1.3|64 Be3 .5155 FSP 1140 SG1 2337.! 382 445.7 THA 23.43

"?.8T RAP 910,45 [C¢ 1.5617

PO CST TIN INJ 2 LAT INJ 2 LONG

1338,5 18.81 43,4D

1017,! 24,93 19,72

671.7 S1,94 3SS.I4

671.7 31.94 395.14

871,7 31,94 355°:4

671,7 31,94 355.14

671.7 51,94 355.14

ORBIT DETERMINATION ACCURACY

ST 58.9 SR 26.9 SS 6S.l

CRT .99?8 CRS .9272 CST .9474

LSA 92.5 NSA 15.7 SSA .8

ELI 64.6 EL2 1,6 ALF 24.10

LAUNCH DATE APR 1 1971 FLIGHT TIHE 178.00 ARRIVAL DATE SEP 2d 1971

HELIOCENTRIC CONIC DISTANCE 453.629 EARTH TO NARD

RL 149.48 LAL -.DO LO(. 190,62 VL 32,657 GAL -4.55 AZL 94.03 HCA 155,92 8MA 187.13 [CC .21566 INC 4.0332 Vl 29.809

RP 2OT,OO LAP -1.64 LOP 346.59 VP 23.938 GAP 10.88 AZP 88.32 TAL 333.89 TAP 129.80 RCA 146.77 APO 227.48 V2 26.459

RC 74.683 GL -29.3D GP 12,96 ZAL 131.28 ZAP t41.97 ET8 162.59 ZAE 164.01ETE 101,19 ZAC 113.84 ETC 276.60 LVI -28.D?

PLANETOCENTRIC CON|C

C3 21.894 VHL 4.679 DLA -38.58 RAL 344.96 FAD 6643.7 VEL 11.912 PTH 6.92 VHP 5.186 OPA -6.85 RAP 310.00 ECC 1.3_03

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AGe

50.00 20 47 3 2308.85 2.19 99.40 209.38 13T,54 21 25 32

60.00 22 59 46 1954.44 12.74 36.51 219.26 128.57 23 32 21

62.58 O 34 55 1694.12 21.12 21.04 225.58 123.06 1 3 9

62.58 0 34 55 1694.12 21.12 21.04 225.58 123.06 1 3 9

_2 58 0 34 55 1694.12 21.12 21.04 225.58 123,08 l 3 9

02.56 O 34 55 1694.12 21.12 21.04 225.58 123.08 1 3 9

62.50 O 34 85 1694.12 21,12 21,D4 225.58 123.06 I 3 9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.8450 TRA-I.1726 TC5 .ODE? BAU .182t 8GT 2108.2 SGR 1108.2 SG5 745,7

ROE -,4029 RRA -.5402 RC5 .5539 FAU ,D9173 RRT .8843 RRF -,GTOl RTF -,8952

FOE _.7386 FRA 4.8801FCS-S.6271BSP 4120 8GB 2381.7 R23 -.2972 R13 -.9265

ODE .9361BRA 1.2911 BE3 .5539 FSP I201 861 2335.4 SG2 467.1THA 26.05

LAUNCH DATE APR 1 1971 FLIGHT TIME IOO.OO

INJ AZMTH INJ TIME PO ¢ST TEN INJ 2 LAT INJ 2 LONG

1308.8 20,25 41.95

954.4 27.10 15.95

6g4.1 32.80 357.38

694,1 32.80 35?.36

694.1 32.80 357.38

894.! 32.8D 337.3D

694.1 32.80 357,38

ORBIT DETERMINATION ACCURACY

ST 58,6 8R 27.7 89 70.1

CRT .9995 CRS .9404 CST .944_

LSA 94.2 NSA 16.0 $SA .T

EL1 64.8 EL2 .O ALP 25.33

HELIOCENTRIC CONIC DISTANCE 457.613

RL 149.48 LAL -.00 LOL 190.62 VL 32.623 GAL -4.49 AZL 94.19 HCA 157.18 8HA

RP 207.08 LAP -1.63 LOP 347.86 VP 23.881 GAP 10.57 AZP 86.t3 TAL 333.94 TAP

RC 76.180 GL -30.56 GP 13.96 2AL 130.71 2AP 140.27 ETS 162.31ZAE 163.03 ETE

PLANETOCENTRIC CONIC

C3 21.894 VHL 4.679 DLA -39,67 RAL 345.37 RAD 6643.7 VEL 11.912 PTH 6,92 VHP

ARRIVAL DATE SEF 28 1971

EARTH TO MARS

186.54 £CC .21297 INC 4.1945 Vl 29.609

191.12 RCA 146.8! APO 226.26 V2 26.449

102.98 ZAC 114.85 ETC 276.59 LVI -28.92

LNCN AZHTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50.00 21 0 12 2276.26 S.83 57.04 211.16 137,48 2! 58 B

60.00 23 34 J2 1863.91 16.53 SI.68 222.87 t27.30 24 5 16

60.93 O 30 17 1716.37 21.95 23.30 226.76 124.09 0 58 55

60.93 0 30 17 1718.57 21.95 23.30 225.76 _24.09 O 58 53

60.93 O 30 t7 1716.57 2|,65 23.30 229.7_ 12a.O9 O 58 53

60.93 O 30 17 1716.57 21.65 23.30 226,76 124.09 O 58 53

60.93 O 30 17 1716.57 21,65 23,30 226.76 124.09 O 58 53

DIFFERENTIAL CORRECTIONS HID-COUkS[ EXECUTION ACCURACY

TOE -.6546 TRA-I.126| TC3 -.D201BAU .1798 SOT 2074.9 SGR 1215.1 SO3 792.6

RDE -,4196 RRA -,IS?9 RE3 .sgIY FAU ,og4g4 RR( ,889| RRF ".6773 RTF -._98

FOE 1.8498 FRA S.0510 FC3-3.7543 8SP 4197 SGB 2404.5 R23 -.3042 RI3 -.9301

BOG .9522 BRA 1.2750 6C3 .5930 FSP 12TO SGI 2352.2 382 498.9 THA 28.82

LAUNCH DATE APR I 1971 FLIGHT TIME 162.00

HELIOCENTRIC CONIC

RL 149.49 kkk -.DO LOL 190.62 VL 52°580 GAL

RP 207.17 LAP -I.61 LOP 349.12 VP 23.826 GAP

RC 77.718 GL -31.8D GP 15.06 ZAL 1SO,D9 ZAP 138,49 ET8 182.D0 2AE 1st,g1 ET[

PLANETOCENTRIC CONIC

C3 21.963 VHL 4,689 OLA -40,84 RAL 548,27 FAD tQ43,7 V[L 11.915 PTH 6,92 VHP

LNCH AZNTH LNCH TIME L'I TIN[ 1NJ LAT

50.00 21 15 16 2240.75 5.81

59.22 0 26 6 1739.36 22.16

59.22 O 26 6 1739.36 22.16

59.22 0 26 6 1739.36 22.18

39.2_ O 26 6 1739.36 22.16

59.22 0 20 6 1739.36 22.16

59.22 O 26 6 1739.36 2_.18

DIFFERENTIAL CORRECTIONS

TOE -.6606 TRA-I.0?OI TC3 -,0348 BAU .1870

ROE -.4410 RRA -.6607 RC3 .6354 FAU .09935

FDE 1.9688 FRA 5.2087 FC3-3,8?31 BSP 4224

BDE .9872 BRA !.2577 BC3 .6364 FSP 1334

5.068 DPA -5.96 RAP 309.50 ECC 1.3603

PO CST TIN DN4 2 LAT INJ 2 LONG

1276.3 21.79 40.37

863.9 30.22 10.22

716.6 33.68 359.68

716.6 33.68 359.68

716.6 33.68 359.68

716.6 35.66 359.6R

716.S 33.68 359.68

OR8IT DETERMINATION ACCURACY

ST 58.S SR 29.4 69 72.6

CRT .9991CR6 .9525 C6! .9419

LSA 96.5 NSA 16.3 SSA .7

EL1 65.8 EL2 1.1ALF 26.54

ARRIVAL DATE SEP 30 1971

DISTANCE 461.615 EARTH TO MARS

-4.44 AZL 94.57 HCA 158.44 8HA 189.88 [CC .21045 INC 4.3736 VI 26.609

10,26 AZP 85,93 TAL 335.99 TAP 192.43 flEA 148.85 APO 226.13 V2 26,439

104.78 ZAC 115.98 [TC 276.58 LVI -I9.RS

4,959 OPA -4.96 RAP 508.93 [CC !.3619

INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

55.54 213.29 137.32 21 52 37 1240.S 2a,44 38.60

25.62 228.13 125.22 0 55 6 739.4 34.58 2.07

25,82 228.13 125.22 0 55 6 739.4 34.56 2.O7

25.62 228.13 125.22 0 55 6 739.4 34.56 2.07

25.62 228.13 125.22 O 55 6 739.4 34,58 2.D7

25,62 228.13 125.22 O 55 6 739.4 34.58 2.07

25.62 228.13 125.22 O 55 6 739.4 34.58 2.D?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2D_3.6 SGR 1335.B SG3 818.3 8T 58.6 9R 31.4 S$ 74.7

RRT .8849 RRF -.9829 RTF -,8843 CRT .9965 CRS .9629 CST .9384

SG8 24_4,7 R23 -.3024 R13 -,9357 LSA 98.6 HSA 16.7 SSA .6

SG! 2363.6 SG2 532.3 THA 32.11 EL1 66.5 EL2 2.3 ALF 28.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH DAYE APR | 1971

HELIOCENTRIC CONIC

RL 149,48 L&L ".DO

RP 207,28 LAP -1,$9

RC 79.295 GL "35,35

PLANETOCENYRIC CONIC

C5 22.179 VHL 4.709

LNCN AZMTH LNCH T|HE

80.00 21 52 55

5?.45 0 22 32

57.45 0 22 32

87.45 0 22 32

57.45 O 22 32

57.45 O 22 32

FLIGHT TIN( 964,00

DIITANCE 46S.83S

L04. |SO.RE VL 32.S60 GAL "4.39 AZL 94.57 HCA tSR.?O 9NA

LOP 350.39 VP 23,772 GAP 9.96 AZP 95.71 TAL 554.03 TAP

GP 16o28 ZAL 129,41 ZAP 136.63 [T3 161.6T ZAE 180.63 ETE

OLA -42,07 RAL 347,28 RAD 8643.8 VEL 11.924 FTH 6.93 VHF

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME

2201.25 7.58 55.97 215.87 157.11 22 9 34

1762.46 22,66 28.00 229.?2 126.45 0 51 54

1762.46 22.66 28.00 229.72 126.45 0 51 54

1762.46 22.66 28.00 229.?2 126.45 O 51 54

1762.46 22,66 28.90 229.72 126.45 9 51 54

IT82.46 22.66 28.00 229.72 126.45 O 91 54

ARRIVAL DATE O(T 2 19?1

EARTH TO NAR8

185,48 2CC .20810 ]NC 4.5735 Vl _B.809

133.73 RCA 148,88 APO 224.08 V2 28.428

106.55 ZAC 117.24 ETC 276.57 LVI -30,8T

4.860 DPA -3.86 RAP 308.28 ECC 1.3850

PO CRT TIM INJ 2 LAT ]NJ 2 LONG

1201.2 25.25 36.58

762.5 35.51 4.57

762.5 35.51 4.57

762.5 35.51 4.57

762.5 35.51 4,57

762.5 35.51 4.57
57.48 0 22 32 1762.46 22.66

DIFFERENT IAL CORRECTION6

TOE -.868? TRA-l.0101 TC3 -.0529 BAU .2026

RDE -.4687 RRA -.T297 RC5 .6811 FAU .10174

FOE 2.0989 FRA 5.5507 FC3-3.9713 BOP 4260

ODE .9870 8RA 1.2461 BC3 .8852 FOP 1593

LAUNCH DATE APR I 1971

NELIOCENTR|¢ CCNIC

28,00 229,72 126,45 O 51 54

MID-COURSE EXECUTION ACCURACY

8GT 1964.7 SGR 1472.1 9G5 852.8

RRT .8819 RRF -.9872 RTF -.8782

669 2455.0 R23 ".2952 R15 -.9422

SGI 2387.7 SG2 571.1 THA 35,02

FLIGHT TIME 188.00

762.5 35,51 4.57

ORBIT DETERNINATZON ACCURACY

8T 58.4 8R 35.7 88 77.0

CRT .9921CRS .9717 COT .935t

LSA 100.9 MSA 17.1 88A .6

[L1 67.3 EL2 3.7 ALF 29.89

ARRIVAL DATE OCT 4 1671

DISTANCE 469.669 EARTH TO NAR$
RL 149.48 LAL -.DO

RP 2OT.3T LAP -1.56

RC 80.909 GL -34.90

PLANETOCENTRIC CONIC

C3 22.494 VHL 4.743

LNCH AZNTH LNCH TIME

50.00 21 54 4

55.61 O 19 33

55.61 0 19 33

55.61 0 19 33

55.61 D 19 33

55.61 O 19 33

55.6! O 19 33

LOL 190.62 VL 32.532 GAL -4.35 AZL 94.80 HCA 160.96 SNk 165,00 ECC .20592

LOP 351.65 VP 23.720 GAP g.67 AZP 85.46 TAL 334.06 TAP 155.05 RCA 148.91

GP 17.65 ZAL 128.68 ZAP 134.68 ETS 161.32 ZAE 159.17 ETE 108.24 ZAC !18.65

DLA -43.39 RAL 348.42 RAO 8643.9 VEL 1].957 PTH 6.94 VHP 4.7?3 DFA -2.65

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN

2155.72 9.84 51.92 219.04 136.79 22 29 59 1155.7

1786.29 23.12 30.49 231.55 127.80 0 49 lg 786.3

1786.29 25.12 30.49 231.55 127.80 0 49 19 786.3

1786.29 23.12 30.49 231.55 127.80 0 49 19 786.3

1786.29 23.12 30.49 231.55 127.80 O 49 19 786.3

1786.29 23.12 30.49 231.55 127.80 O 49 19 786.3

1786.29 23.12 30.49 231,55 127,80 0 49 19 786,3

INC 4.7986 Vl 29.809

APO 223.10 V2 26.419

ETC 276.$5 LVI -32.01

RAP 307.57 ECC 1.3702

]NJ 2 LAT |NJ 2 LONG

2T.29 34.17

36.44 7.22

36.44 7.22

56.44 7.22

36.44 7.22

• 35.44 7.22

36.44 7.22
DIFFERENTIAL CORRECTIONS

TOE -.8777 TRA -.9448 TC3 -.0721 BAU .2203

ROE -.5048 RRA -.8062 RC3 .7289 FAU ,10490

FDE 2.2480 FRA 5.4743 FC5-4.0376 BOP 4309

ODE 1.0125 BRA 1.2420 8C3 .7325 FIP 1450

MID-COURSE EXECUTION ACCURACY

8GT 1896.5 8GR 1626.6 $G5 884.6

RRT .8767 RRF -.9905 RTF -.8708

SGB 2498.3 R23 ".2610 R]5 -.9499

$81 2422,1 682 612,7 THA 40,02

LAUNCH DATE APR 1 1971

ORBIT DETERNINATION ACCURACY

ST 58.0 8R 36.5 SS 79.4

CRT .9880 CR$ .9789 COT .9317

LSA I05.4 HSA 17.5 8SA .8

EL1 68.4 EL2 5.2 ALF 52.04

HELIOCENTRIC CONIC

RL 149.48 LAL -.00

RP 207.48 LAP "1.54

RC 82.560 GL -36.59

PLANETOCENTRIC CONIC

FLIGHT TI_ 188.00 ARRIVAL DATE OCT 6 1971

DISTANCE 475.71g EARTH TO MAR8

LC(. 190.62 VL 32,506 GAL "4.30 AZL 95.05 HCA 162.22 8NA 184.56 ECC ,20388 INC 5.0542 Vt 29.809

LOP 352.91 VP 23.669 GAP 9.38 AZP 85.19 TAL 534.0g TAP 138.31 RCA 146.93 APO 222,19 V2 26.402

GP 19.19 ZAL 127.82 ZAP 132.64 ET9 160.95 ZAE 157.51 ETE 109.85 ZAC 120.22 ETC 276.54 LVI -33.28

C3 22.952 VHL 4.791

LNCH AZHTH LNCH TIN[

50.00 22 20 47

53.69 O lT 14

53.69 O 17 14

83.69 O 17 14

53.89 O 17 14

03.89 D 17 14

83.89 0 17 14

DLA -411.79 RAL 549.73 RAD 6644.1VEL 11.956 PTH 6.96 VHP 4,698 DPA -1.25 RAP 306.77 (CC _.8777

L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

2100.09 12.59 49.49 223.08 136.27 22 55 47 1100.1 29.71 31.09

1011.10 23.54 35.10 233.89 129.28 0 47 25 811.t 37.39 10.04

1811.10 23.54 33.10 233.69 129.20 O 47 25 811.1 37.39 10.04

1811.10 23.54 33,]0 235.89 129,28 0 47 25 811.1 37.39 10.04

1811,10 23.54 33.10 233.69 129,28 0 47 25 811.1 37.39 10.04

1811,10 23,54 35.10 233,69 129,26 O 47 25 811,1 37,59 1n.04

1811,10 23,54 33.10 233,69 129,28 0 47 25 _11.1 57,59 10.04

DIFFERENTIAL CORRECTION8 MIO-C(_,IRSE EXECUTION ACCURACY

TOE -.8818 TRA -.8664 TC3 -.0790 8AU .2413 5GT 1802,5 8GR 1799.2 365 911.7

ROE ".$501 ERA -,8689 RC3 .7828 FAU ,10827 RRT ,8706 RRF ".9950 RTF "._929

fOE 2.4013 FRA 5.5599 FC3-4.0837 BOP 42g6 5GB 2546.8 R23 -.2583 RI3 -.9594

8OE l.OSgO 8RA 1.2411 8C5 .7883 FSP 1489 5G! 2463.0 382 647.9 Thk 44.94

LAUNCH DATE APR 1 1971 FLIGHT TIME 190.00

HELIO(ENTRIC CONIC DIgTANCE 477.780

RL 149.48 LAL -,00 LOL 190.62 VL 32.48! GAL -4.27 AZL 95.35 HCA 163.47 SNA

RP 207.60 LAP -I.52 LOP 584,1T VP 25.820 GAP 9.t0 AZP 84.87 TAL 334.11 TAP

RC 84.24? GL -38.42 6P 20.gl ZAL 126.89 2AP 150.50 ET5 160.57 ZAE _55.63 ETE

PLANETOCENTRIC CONIC

C3 23.592 VHL 4.857 OLA -48.50 RAL 551_23 RAD 8644.4 VEL 11.982 PTH G.98 VHP 4.638 DPA .50

LNCN AZNTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT A6C INJ AZNTH INJ TIME PO C3T TIN

9D.OO 22 58 12 2022.92 16,38 46.03 228.88 135.33 23 31 55 1022.9

51.68 O 15 47 1837.04 23.89 35.84 236.18 130.92 0 48 24 837.0

51.68 0 15 47 183T.04 25.89 35.84 258.18 130.92 0 46 24 837.0

51.68 0 15 47 1837.04 23.89 55.84 236.18 130.92 0 46 24 837.0

51.88 O 15 47 1837,04 23.89 35.84 238.18 130.92 0 48 24 857.0

51,68 O 15 47 1837,04 25,89 35,84 236,18 130.92 0 46 24 057.0

51.68 0 15 47 1837.04 23.89 _5.84 236,18 150.92 0 46 24 837,0

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TDE -.g079 TRA -.8015 TC3 -.1217 6AU .2639 SGT 1741,8 SGR 2000.9 SG3 956.2

ROE ".6159 RRA -.9851 RC5 .82?7 FAU .11000 RRT .8565 RRF -.g950 RTF -.8477

FDE 2.6088 FRA 5.6548 FC3-4.0568 BOP 4542 6GB 2852,8 R23 -.2550 R13 -.g668

BDE 1.0971 BRA 1,2700 8C3 .8568 FSP 1548 681 255?,9 SG2 705.3 THA 49,61

ORBIT OETERHINATiON ACCURACY

BT 57.1SR 39.0 S$ 81,6

CRT ,9788 CR8 .9840 COT .9279

LOA 105.8 NSA 1?,8 08A ,5

EL1 69.3 EL2 8.8 ALF 34,72

ARRIVAL OATE OCT 8 1971

EARTH TO NAR8

184.16 ECC .20199 INC 8.3487 Vl 21,809

137.58 RCA 146,96 APO 221.55 V2 28.388

111,27 ZAC 122,00 ETC 2?6.55 LVI -34.70

RAP 505.88 ECC 1.3883

INJ 2 LAT INJ 2 LCNG

52,93 28.$5

38,33 3,C?

38.33 3.07

38.33 3.07

38.33 3.07

38.33 3,0T

38.33 3.07

ORBIT DETERHINAT_ON ACCURACY

ST 57,4 SR 44.2 S$ 84.6

CRT .9?07 CRS ,9893 COT .9255

LSA 109.8 NSA 18.3 SSA .4

EL1 71.9 EL2 8.5 ALF _?,44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE APR I 1971

MELIO¢EMTRIC CONIC

RL 149.46 LAL ",DO

RP 207.78 LAP -1.50

RC 89.969 GL "40,48

PLANETO¢ENTRIC CONIC

¢3 24.486 VHL 4.948

LNEH AZNTN LNCH TIME

49.55 0 !S 21

49.55 0 19 21

49.55 0 15 21

49.55 0 18 21

49.55 0 15 22

49.55 0 15 21

49.55 0 15 21

FLI6NT TINE l�e.OO ARRIVAL DATE OCT 10 1971

DISTANCE A||.t|4 EARTH TO MARS

L04. |$0.i| VL 3E,458 GAL "4,24 AZL 85,69 HCA l14,T3 8Mk 1t3.78 GEE ,Z0024 INC $,6886 VS 29.809

LOP 355,4_ VP _3,572 GAP 8,82 kip 84.51 TAL 334,t2 TAP 138.84 RCA 141.98 APO 220.58 v_ 86,$73

GP 22.86 ZAL 125.84 ZAP 128.24 [78 t80.19 ZA[ 153.51 [T2 112.$6 ZAC 123.99 [TC 276.52 LVI -$6.29

OLA -47.92 RAL 353.00 RAD 8644,$ VEL 12,018 PTH 7.01 VHP 4.997 DPA 2.06 RAP 304.88 ECE 1.4028

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1864.61 24.18 38.75 239.09 132.73 O 46 25 884.6 39.25 16.37

1864.81 24.16 38.75 239.09 152,73 0 46 25 864.6 39.25 16 _7

1864.81 24.16 38.75 239.09 132.78 O 46 25 884.6 59.25 1_.37

1864.61 24.18 38.75 259.09 182._3 O 46 25 864.6 39.25 16.37

1864.61 24.18 58,75 239.09 132.73 0 46 25 864.6 59.25 16.57

1864.61 24.16 38.75 259.09 132.73 0 46 25 884.6 39.25 16.37

1864.61 24.16 38,75 239.09 132.75 0 46 25 864.6 39.25 16.$7

DIFFERENTIAL CORRECTIONS

TO E -.9279 TRA -.7207 TC5 -.1476 BAU .2907

ROE -.7005 RRA-t.0894 R¢3 .8T68 FAU ,11185

FOE 2.8346 FRA 5.6498 F¢5-3.9515 BSP 4735

BOE 1.1627 8RA 1.3062 BC3 .8891FSP 1583

MID-COURSE EXECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1832.1 $GR 2228.7 $GS 952,2 ST 56,9 SR 49.5 66 87.4

RRT .8407 RRF -.9964 RTF -.8509 CRT .9624 CR$ .9926 CST .9280

8GB 2772.6 R23 -.2040 R13 -.9753 LSA 113.9 MSA 18.7 SSA .4

SG1 2870.4 $82 746.1 THA 34,91 EL1 74.7 £L2 10.2 ALF 40.84

LAUNCH DATE APR I 1971 FLIGHT TIME 194.00 ARRIVAL DATE OCT 12 1971

HELIOCENTRIC CONIC

RL 149.46 LAL -.DO

RP 207.86 LAP -1.47

RC 87.725 GL -42,63

PLANETOCENTRIC CONIC

CS 25.616 VHL 5.061

LNCH AZMTH LNCH TIHE

47.31 0 16 II

47.31 0 16 11

47.31 0 16 II

47.31 Q 16 11

47.31 0 16 II

47.31 0 16 11

47.51 0 16 11

DISTANCE 485.939

L(_. 190.62 VL 32.437 GAL -4.21 AZL 96.08 HCA 183.98 SMA 183.43 [¢C .19863 INC

LOP 336.68 VP 23.523 GAP 8.35 AZP 84.10 TAL 334.12 TAP 140,10 RCA 146.99 APO

GP 25.08 ZAL 124.65 ZAP 125.86 ET8 159.81 ZAE 151.10 ETE 113.70 ZAC 126.23 ETC

EARTH TO MARS

6.0828 Vl 29,809

219.86 V2 26.357

276.53 LV! -_8.07

DLA -49.66 RAL 355.09 RAD 8643.2 VEL 12.066 PTH 7.03 VHP 4.577 DPA 4.06 RAP 303.79 ECC 1.4216

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1894.22 24.31 41,84 242.51 134.74 D 47 45 894.2 40.11 19.99

1894.22 24.31 41.84 242.31 134.74 0 47 45 894.2 40.11 19.99

1894.22 24,31 41.84 242.31 134.74 0 47 43 894.2 40.11 19.99

1894.22 24.31 41.84 242.51 134.74 0 47 43 894.2 40.11 19.99

1894.22 24.31 41,84 242.51 134,74 0 47 43 894.2 40.11 19.99

1894.22 24.31 41.84 242.31 134.74 0 47 45 894.2 40.11 19.99

1894.22 24.31 41.84 242.31 134.74 0 47 45 894.2 40.11 19.99

DIFFERENTIAL CCRRECTION8

TOE -.9305 TRA -.8308 TC3 -.1712 BAU .3228

ROE -.8130 RRA-I.2016 RC3 .9270 FAU .1|281

FDE 3.0869 FRA 5.5894 FC5-3.8127 BSP 4946

BOE 1.2508 8RA 1.$571 BC3 .9427 FSP 1590

LAUNCH DATE APR t 1971

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 208,01 LAP -t.45

RC 89.514 GL -45.08

PLANETC_ENTRZC CONIC

C3 27.177 VHL 5.218

LNCH AZHTH LNCH TIME

44.94 O 16 44

44.94 0 16 44

44.94 0 18 44

44.94 0 16 44

44.94 0 18 44

44.94 0 IS 44

44.94 0 16 44

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1350.8 $GR 2478.7 $83 956._ ST 36.3 8R 53.8 SS 90.2

RRT .8183 RRF ".8974 RTF -.8079 CRT .9542 CR8 .9952 CST .9207

SGB 2923.9 R23 -.1706 R13 -.9828 LSA 118.8 HSA 10.9 SSA .3

$81 2816.8 882 784.1 THA BO.Sb ELI 76.3 EL2 12.0 ALF 44.74

FLIGHT TIME 196,00 ARRIVAL OAT£ OCT 14 1971

DISTANCE 490.033 EA_TH TO MARS

LOL 190.62 VL 32.418 GAL -4.18 AZL 96.36 HCA 167.23 8HA 183.11EEC .1971A INC 6.5556 Vt 29.809

LOP $37.93 VP 23.479 GAP 8.28 AZP 83.81 TAL 334.11 TAP 141.34 RCA 147.01APO 219.20 V2 26.340

GP 27.37 ZAL 123.30 ZAP 123.34 ETS 139.45 ZAE 148.39 ETE 114.69 ZAC 128.82 ET¢ 276.56 LVI -40.09

DLA -91.54 RAL 357.61 RAD 6643.9 VEL 12.130 PTH 7.10 VHP 4,588 DPA 6.35 RAP 302.57 EC¢ 1.4473

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1926.41 24.29 43.14 246.58 136.98 0 30 30 926.4 40.88 23.97

1926.41 24.29 45.14 246.58 |36.86 0 50 50 926.4 40.88 23.97

1926.41 24.29 45,14 246.58 136.96 0 50 50 926.4 40.8_ 23.97

1928.41 24.29 45.14 246.58 t36.96 O 50 50 926.4 40.68 23.9?

t926.41 24.29 45.14 246.58 |36.96 0 50 50 926.4 40.88 23.97

1926.41 24.29 45.14 246.58 136.96 0 50 50 926.4 40.88 23,97

1926.41 24.29 45.|4 246.58 136.96 O 50 50 926.4 40.88 23.97

DIFFERENTI4L CORRECTIONS

TDE -.9802 TRA -.5331 TC3 -.|978 BAU .3593

RD[ -.9717 RRA-I.3263 R¢3 .9890 FAU .11237

POE 3.3947 FRA 5.4571 FC3-3.5797 88P 9285

8DE 1.5803 8RA 1.4104 BC3 .9890 FSP 1590

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1448.2 $GR 2788.8 SG3 949.7 ST 55.7 SR 64.0 35 93.6

flRT .T883 fiEF -,998| RTF -._,TO ERT .9473 ERE .9970 TiT .9199

868 3122.8 R23 -.1375 R13 -.998T LSA 124.8 MSA 19.1SSA .3

SGI 3013,8 $82 817.9 THA 65.67 ELI 83.? [L2 13,8 ALF 48.16

LAUNCH DATE APR I 1971 FLIGHT TIME 198,00 ARRIVAL DATE OCT 16 1971

HELI OCENT�IC CONIC

RL 149.48 LAL -.00

Rff 208.16 LAP -I.42

RC 91.337 GL -47.80

PLANETO¢_NTRIC CONIC

¢3 28.298 VHL 9.413

LNCH AZMTH LNEH TIME

42.44 0 23 33

42.44 0 23 33

42.44 0 23 35

42.44 0 23 33

42.44 O 23 33

42.44 O 23 33

42.44 0 23 33

DIFFERENTIAL CORRECTIONS

70E-1.0119 TRA -,4287 TC3 -.2197 BAU .4027

R02-1.1949 RRA-1.4599 R¢3 1.0043 FAU .11058

FOE 5.7476 FRA 5.2179 FC5-3.2676 BSP 5683

8DE 1.9658 BRA 1.5216 BC3 1.0280 FSP 1555

DISTANCE 494.138 EARTH TO NARS

LOL 190.62 VL 32.398 GAL -4.18 AZL 97.13 HCA 168.40 8HA 182.01ECC .19578 INC 7.1282 Vl 29.809

LOP 339.19 VP 23.434 GAP 8.02 AZP 83.01 TAL 334.09 TAP 142.58 RCA 147.02 APO 218.$0 V2 26.323

GP 30.42 2AL |21.75 ZAP 120.67 ET8 159.12 ZAE 145.34 ETE 115.54 ZAC 131.73 ETC 276.6I LVI -42..6

OLA -53.54 RAL .70 RAD 6646.7 VEL 12.218 PTH 7.IT VHP 4.833 DPA 8.96 RAP 301.22 ECC 1.4822

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 .,NO

1981.97 24.03 48.85 251.45 139.41 O 58 13 982.0 41.47 28.37

1961.97 24.03 48.65 251.45 189.41 0 56 13 962.0 41.47 28.37

1961.97 24.03 48.63 231.45 139.41 0 56 15 962.0 41.47 28.37

1961.97 24.03 48.65 231.45 139.41 0 56 15 962,0 41.47 28.37

1961.97 24.03 48.65 251.45 139.41 0 56 15 962.0 41.47 26.37

1961.97 24.03 48.63 251.43 139.41 0 56 15 962.0 41.47 28.37

1961.97 24.03 48.65 251.45 139.41 0 56 15 962.0 41.47 Z8.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1336.8 SGR 3089.3 883 925.1 ST 54.8 SR 74.3 SS 97.1

RRT .7463 RRF -.9967 RTF -.7340 CRT .941T CRS .9982 CST .9199

SOB 3366.3 R23 -.1067 R13 -.9931 LSA 132.6 MSA 19.1SSA .3

881 3258.9 582 843.5 THA 70.77 EL1 91.1 EL2 15.0 ALF 94,11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR _ 1971

NELIOCENTRIC C_llC

RL IAR.48 LAL -.DO

RP 206.32 LAP -t.$9

RC 93.180 GL -SO,SR

PLANETOCENTRI¢ CONIC

C3 32.243 VHL S,679

LNCM AZNTH LNCM TIME

39.83 O 31 34

39.83 0 31 34

39.83 0 31 34

39.83 0 31 34

39.83 0 31 34

39.83 O 31 34

39.83 0 31 34

PLIGHT TIM( 200,00 'ARRIVAL DATE OCT !t 1671

OISTANC[ 490,|41 EARTH TO MARS

LOS,. 190.0| VL 32.$83 GAL "4,24 AZL 97,84 HCA IQI,?2 2NA 102,§4 ICE ,|94S$ INC ?.63SS "t 29.609

LOP ,44 VP 23.$90 GAP ?.76 kip 02.28 TAL 334.06 TAP 143.T8 RCA 14?,03 APO 216.04 V2 26.304

rap 83,66 ZAL 119.97 ZAP 117,92 ITS 158.87 ZAE 141.00 ETE 116.29 ZA¢ 13|.04 ETC 2?6.70 LVI -44.91

OLA -58.6? RAL 4.57 RAD 6647.9 VEL 12.33S PTM T.26 VHP

L-I T]HE INJ LAT INJ LONG ]NJ RT ASC ]NJ AZNTH INJ

2001.94 23.43 52.36 257.34 142,07 !

2001.64 23.43 82.$6 257.34 142,07 1

2001.84 23.43 52.36 25?.34 IA2.O? 1

2001.84 23.43 52.36 257.34 142.07 1

2001.84 23.43 52.36 257.34 142.07 1

2001.84 23.43 52.36 257.34 142.07 1

2001.64 23.43 52.36 257.34 142.07 1

DIFFERENTIAL CORRECTION8

TDE-1,0444 TRA -.3097 TC3 -.2370 BAU .4962

flDE-I.5169 RRA-I.5957 RC3 1.0314 FAU .10739

FOE 4.1428 FRA 4.8401 FC3-2.8834 DSP 6137

BDE 1.8413 BRA 1.6285 BC3 1.0583 FSP L4?4

HID-COURSE EXECUTION ACCURACY

SGT 1220.6 SGR 3444.3 SG3 877,6

RRT .6847 RRF -.9990 RTF -.6711

8GB 3654.2 R23 -.0805 RI3 -.9959

8GI 3550.9 SG2 862.9 THA ?5.48

4.731 DPA 11.9§ RAP 299.72 ECC 1.5306

TIME PO CST TIN INJ Z LAT INJ 2 LONG

4 56 1001.8 41.78 33.23

4 56 1001.6 41.78 33.2?

4 56 1001.8 41.78 33.23

4 56 1001.8 41.78 33.23

4 56 1001.8 41.78 33.23

4 56 1001.8 41.78 33.23

4 56 1001.8 41.78 33.23

ORBfT DETERMINATION ACCURACY

8T 53.3 IR 87.7 SS 100.6

CRT .937? CRS .9990 CST .9208

LSA 142 S MSA 18.8 SSA .2

EL1 101.4 EL2 16.0 ALF 89.4G

LAUNCH DATE APR 1 1971 FLIGHT T]_ 202.00 ARRIVAL DATE OCT 20 1971

HELIOCENTRIC CONIC DISTANCE 502,361 EARTH TO MARS

EL 149.48 LAL -.00 LOL 190.62 VL 32.367 GAL -4.13 AZL 98.73 HCA 170.96 SHA 182.29 ECC .19340 INC 8.7346 Vl 29.809

RP 208.49 LAP -1.3T LOP 1.68 VP 23.346 GAP 7.51AZP 81.37 TAL 334.03 TAP 144.98 RCA 147.03 APO 217.54 V2 26.284

RC 95.0?4 GL -54.29 GP 37.34 ZAL 11?.92 ZAP 114.79 ET8 159.75 ZAE 138.03 ETE 116.99 ZAC 138.81ETC 276.85 LVI -47.75
PLANETC_ENTRIC C(_NIC

C3 36.456 VHL 6.098 DLA -57.87 RAL 9.52 FAD 6648.4 VEL 12.504 FTH 7.39 VHP 4.902 OPA 15.36 RAP 299.04 ECC 1.6000

LNCH AZHTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIHE PC) CST TIN INJ 2 LAT INJ 2 LONG

$7.18 O 44 S 2047.43 22.34 56.24 264.55 144.90 1 18 12 1047.4 41.63 38.52

37.15 0 44 5 2047.43 22.34 56.24 264.55 144.90 ! 18 12 1047.4 41.63 38.52

37.15 0 44 5 2047.43 22.34 56.24 254.55 144.90 I 18 12 1047.4 41.$3 38.52

37.15 0 44 S 2047.43 22.34 36.24 264.55 144.90 1 18 12 1047.4 41.63 38.52

37.15 0 44 3 2047.43 22.34 56.24 264.55 144.S0 1 18 12 1047.4 4|.63 38.52

37.15 0 44 5 2047.43 22.34 56.24 264.55 144.90 1 18 12 1047.4 41.63 38.52

$7.15 O 44 5 2047.43 22.34 56.24 264.55 144.90 I 18 12 1047.4 41.63 38.52

DIFFERENT ZAL CCRRECTZON8

T0[-1.0696 TRA -.1760 TC3 -.2489 BAU .5184

R0[-2.0056 RRA-1.7372 RC3 1.0341FAU .10112

FDE 4.5946 FRA 4.3330 FC3-2.4014 BSP 6745

DOE 2.2731 8RA 1.7461 BC3 1.0636 FSP 1365

HID-COQRSE EXECUTION ACCURACT (_RBIT DETERMINATION ACCURACY

$GT 1104.2 SGR 3845.8 SG3 806.8 ST 51.0 SR 105.9 SS 104.6

RRT .5958 RRF -.9993 RTF -.$601 CRT .9349 CRS .9994 CST .9221

SGO 4001.2 R23 -.0592 R13 -.9977 LSA 156.3 MSA 16.2 SSA .2

SGt 3904.7 SG2 6?3.5 THA 79.78 EL1 116.4 EL2 16.S ALF 65.25

LAUNCH DATE APR I 1971 FL|GHT TIME 228.00 ARRIVAL DATE NOV 15 1971

HELIOCENTRIC COMIC DISTANCE 556.756 EARTH TO MARS

RL /49.48 LAL -.DO

RP 211.33 LAP -.97

RC 121.945 GL 50.74

PLANETOCENTRIC CONIC

C3 32.102 VHL 8.668

LNCH AZNTH LNCM TIME

50.00 12 51 52

60.00 12 12 39

64.63 10 30 42

64.63 10 50 42

64.63 10 50 42

64.63 10 50 42

64.63 10 50 42

LOL 190.62 VL 32.264 GAL -4.32 AZL 82.16 HCA 187.14 SMA 180.62 ECC .18774 INC 7.8374 Vl 29.809

LOP 17.70 VP 22.830 GAP 4.64 AZP 97.78 TAL 332.00 TAP 159.14 RCA 146.71 APO 2t4.53 V2 25.957

6P -46.78 ZAL 121.14 ZAP 93.69 ETS 182.70 ZAE 120.76 ET[ 218.30 ZAC 55.65 [TC 272.08 LVI 33.39

DLA 37.20 RAL 316.33 RAD 6647.8 VEL 12.330 PTH 7.26 VHP 5.0?4 DFA -68.56 RAP 313.25 ECC t.5283

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4060.30 -41.45 179.27 216.44 84.16 13 59 33 3060.3 -4T.56 146.22

4195.39 -29.42 181.05 210.82 61.11 13 22 4 3165.4 -38.54 154.07

4402.71 -17,01 192.43 202.65 56.32 12 4 4 3402.7 -29.29 16_.90

4402.71 -17.01 192.43 202.65 56.32 12 4 4 3402.7 -29.29 169.90

4402.7I -17.0| I92.43 202.86 56.32 12 4 4 3402.7 -29.2g J69.90

4402.71 -17.0I |82.43 202,65 56.32 12 4 4 3402.7 -2g.29 169.90

4402.71 -17.01 192.43 202.63 56.32 12 4 4 3402.? -29.29 169.90

DIFF[R[NTI4L CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DET(RM|NAT|OH ACCURACY

TOE 1.7282 TRA .6276 TCS-I.OT06 BAU .7614 SGT 2373.4 SGR $298.0 SG3 708.3 ST 88.8 SR 164.7 53 108.6

ROE 3.0316 RRA 3.1573 flC3-1.4144 FAU .08880 EFT .9t64 RRF .9994 RTF ._.81 CRT .9809 CR8 -._999 C8! -.6784

FOE 4.5393 FRA 4.8996 FC3-2.39?S 66P 981T 3GD 5805.3 R23 .0587 RI3 .997T LSA 215.7 MSA 16.I 8SA .2

ROE 3.489? SRA 3.2640 2C3 !.7741FSP 1247 $61 5738.7 862 377.0 THA G?.II ELI 186.3 EL2 15.2 ALF 61.92

LAUNCH DATE APR I lgTl FLIGHT TIME 230.00 ARR|YAL DATE NOV 17 t971

HELIOCENTRIC C(_llC DISTANCE 560.9|9 EARTH TO MAR6

RL 14g.4e LAL -.DO LOt. 190.8_ VL 32.282 GAL -4,35 AZL 83.52 MCA 188.34 SNA 180.S9 [CC .I8790 INC 6.4783 vl 28.809

RP 211,$0 LAP -,94 LOP 18.91 VP 22.793 GAP 4.43 AZF 96.41 TAL 331.81 TAP 160.15 RCA 146,68 APO 214.50 V2 25.926

RC 124.177 GL 44.82 GP -43.09 ZAL 124.9| ZAP 92.36 [T$ 181.22 ZAE 121.96 ETE 214.88 ZAC 39.36 ETC 271,63 LVI 30.24
PLANETOCENTRIC CONIC

C3 26,513 VNL 5.149 OLA 31.68 RAL 318.72 RAD 6645.9 VEL 12.103 PTH T.O8 VHP 4.632 OPA -63.30 RAP 308.71ECC !.4363

LNCH AZHTH LNCH TIME L-I TIME INJ LAT ]NJ LONG ]RJ RT ASC INJ AZHTH INJ TIME PO CST TIN ZNJ 2 LAT INJ 2 LONG

30.00 13 40 28 3968.09 "43.93 163.04 213.38 73,99 14 44 56 2868.1 -48.28 127.91

60.00 13 30 50 3893.78 -36.82 16|.89 210.12 72.30 14 33 44 2893.8 -40.24 131.31

70.00 13 8 30 3959.84 -26.62 162.87 203.78 67.77 14 14 30 2959.8 -33.30 13_.21

73.16 12 3 16 4162.92 -16.21 173.19 200.60 62.44 13 12 38 3162.9 -26.16 149.7_

75.16 12 3 16 4162,92 -16,21 173.19 200.60 62.44 13 12 38 3162.9 -26,15 149.78

75.16 12 3 16 4162.92 "16.21 173.19 200.80 62.44 13 12 36 3162,9 -26.15 149.78

110.00 16 7 $6 3006.66 -26.62 91.78 205.78 67.77 18 58 3 2006.7 -33.30 65.13

DIFFERENTIAL CCRRECTIONS MZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATIC4q ACCURACY

TOE 1.5612 TRA .9806 TC3-1.3333 BAU .7160 SGT 2398.6 SGR 4993.7 $63 877.7 ST 89.0 SR 149.1 SS 117.3

ROE 2.4699 RRA 2.93T4 RC3-1.5173 FAU .10271 RRT .g294 RRF .9994 RTF .9306 CRT .9836 CRS -.g9g8 CST -.9802

FDE 4.8139 FRA 6.0513 FC3-3.3_39 BSP 9511 SGB 3611.0 R23 .0700 R13 .996g LSA 209.D MSA 15.2 SSA .2

BOE 2.9216 BRA 3.1157 BC3 2.01gg FSP 1395 $61 3546.2 SG2 850.3 THA 63.88 EL1 173.1 EL2 13.8 ALF 39.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH GATE APR 1 IS?l FLIGHT TIM( 28_,00

HEL|O¢[NTRIC CONIC DISTANCE |iS,D89

RL 149.48 LAL -.80 LOL 190.S2 VL 32.2i0 GAL "4,39 AZL 84,|4 HCA 189,54

RP 211,87 LAP -,SO LOP 20,12 VP 22.758 GAP 4.23 AZP 9S,38 TAL 33|,80

RC 126,431 8L 39,S0 GP -3g,77 ZAL 128,12 ZAP 91,18 [T8 179,84 ZAE 122,80

PLANETO¢ENTR|C CONIC

C3 83,078 VHL 4,609 DLA 26,73 RAL 320,78 RAD 8644,2

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

50,00 14 16 6 8719,74 -4?,49 149,07

SO°O0 14 18 41 8710,18 -38,82 147.13

?0,00 14 28 3 3891,40 -32,|1 143,95

80.00 14 40 57 3644,60 -25,50 138.50

90,00 15 30 9 3485,61 -22,17 125,71

100,00 IT 23 49 3119,0? -25,50 99,8?

110.00 19 25 29 2?38,22 -32.11 72.87

VEL 11,981PTH S;9G

INJ RT A$C INJ AZMTH

207,93 89,83

208.84 81,9S

205,18 T?,e8

203,27 ?3.92

202,15 71,98

203,27 ?3,92

205.18 77.68

ARRIVAL OAT[ NOV 19 1971

EARTH TO NARS

SMA 180,57 ECC ,18793 INC 5,4812 vl 29.808

TAP 581.14 RCA 148,88 APO 214.50 V2 28.898

ET[ 211,48 ZAC 62,?! ETC 271.59 LVI 2To47

VHP 4,924 DPA "62,32 RAP 305,19 [CC 1,$797

|NJ TIME PO CST TIM INJ E LAT INJ 2 LONG

15 58 S 2719.7 -43.22 114.95

15 21 35 2710.2 -39.58 118,02

15 2? 34 2891,4 -33,93 115,36

15 41 42 2644.6 -29,73 !11.87

18 28 15 2485.6 -27,58 100.00

18 1S 48 2119,1 -29,73 73,24

20 11 7 1738,2 -33.93 44.29

OIFFERENTIAL CORRECTIONS

TOE 1.4492 TRA 1.1315 TC3-1,5880 OAU ,6950

ROE 2,0589 RRA 2,T531 RC3-1,5888 FAU .11595

FOE 4.9481FRA 7.0430 FC3-4,3813 8SP 9077

BDE 2,5172 BRA 2,9765 8C3 2,2534 FSP 1799

LAUNCH DATE APR 1 1971

HELIOCENTRIC CONIC

RL 149.48 LAL -.00

RP 212,14 LAP -.87

RC 128.706 GL 35,01

PLANETOCENTRIC CONIC

C3 20.848 VHL 4.566

LNCN AZHTH LNCfl TIME

50.00 14 44 2

60,00 14 55 51

70.00 15 14 46

80.00 15 49 9

90.00 16 54 6

100.00 18 32 1

110.00 20 14 12

LOL 190,62 VL 32,289 GAL

LOP 21,32 VP 22,719 GAP

GP -36.80 ZAL 130,84 ZAP

DLA 22.49 RAL 322,$3 RAO 6643,2

L-i TIME INJ LAT INJ LONG

3601.06 -4?.34 137,62

9569,60 -40.30 135.25

3513,86 -33,89 130.42

3406,05 -28.90 121,62

3198,32 -28.86 105.87

2980,52 -28,90 82,99

2560,68 -33,89 59.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 2761,2 8GR 4677,? 803 1025,2 8T 89,3 9R 134.8 IS 122.2

RRT ,9401RRF ,9993 RTF ,9409 CRT ,9863 CR9 -,9997 CST -,9821

SGB 5431,9 R23 ,0825 R13 .9959 L8A 202,1HSA 14.3 3SA ,3

801 5369.6 302 820,3 THA 80.21 ELI 161.1 [I.2 12.3 ALF 56.58

FLIGHT TIME 234.00 ARRIVAL DATE NOV 21 1971

DISTANCE 568.282 EARTH TO MARS

-4.42 AZL 85.33 HCA 190.?S $NA 180o55 ECC .18813 INC 4.6720 V1 29.809

4.03 AZP 94.59 TAL 331.38 TAP 162.11RCA 146.59 APO 214.52 VZ 29.964

89.63 [T8 178.60 ZAJ[ 122.78 ETE 208.21 ZAC 65.70 ETC 271.35 LVI 25.03

VEL 11.888 PTH 8.88 VHP 4.102 OPA -59.82 RAP 302.28 ECC !.3431

INJ RT A$C INJ AZHTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

202,98 95,44 15 44 3 2601,1 -39.74 105.70

203,44 89,97 15 55 20 2569.6 -35,90 105.06

203,12 85.48 16 13 20 2513.9 -32.21 101.81

202,49 82,14 16 45 55 2406.1 -29.25 94,20

202.14 80.80 17 47 22 2196,3 -29.02 ?8.92

202,49 82.14 19 20 1 1880.5 -29.25 55.3?

203,12 85.48 20 58 53 1560.7 -32,21 30.73

DIFFERENTIAL CORRECTIONS

TD[ 1.3783 TRA 1,2898 TC3-1.8435 BAU .6800

ROE 1.7867 RRA 2.5717 RC3-1,5979 FAU .12812

FDE 5,0356 FRA ?,9230 FC3-5,2371 88P 8861

BDE 2.2408 BRA 2.8769 8CS 2,4397 FSP 2037

LAUNCH DATE APR ! 19?I

HELIOCENTRIC CONIC

RL 149,49 LAL ".00

RP 212,43 LAP -.83

RC 130.999 GL 3I.OO

PLANETOCENTRIC CONIC

C3 |9.370 VHL 4.401

LNCH AZNTH LNCH TIME

50.00 15 9 50

8D.00 13 24 29

?O.OD 15 5] _l

80.00 16 34 48

90.00 17 44 49

!00.00 19 _7 38

110.00 20 50 38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2981,? SGR 4389,5 803 1154,3 8T 90.4 8R 122.6 $S 125.7

RRT .9485 RRF ,9991 RTF ,9492 CRT .9892 CRS -.9995 CST -.9843

SG8 5303,! R23 ,0951 R13 .9946 LSA 197.1 HSA 13.3 SSA .4

801 5244.0 SG2 789.8 THA 56.32 ELI 152.0 EL2 10.? ALF 53,66

FLIGHT TIME 238.00

LOL I90.82 VL 52.259 GAL "4.48

LOP 22,53 VP 22.682 GAP 3.83

GP "34,15 2AL 133,12 ZAP 87,97

DISTANCE 573.457

AZL 85.98 HCA 191.93

AZP 93.95 TAL 551.14

ET3 177.51ZAE 122.56

ARRIVAL DATE NOV 25 197I

EARTH TO MARS

8NA 180.55 ECC .18839 INC 4.0412 V1 29.809

TAP 163,07 RCA 146.54 APO 214.56 V2 25.832

ETE 205,16 ZAC 88,38 ETC 271.13 LV! 22.08

DLA 18.68 RAL 324.08 RAD 6642.6 VEL II.8OR PTH 6.83 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTN INJ TIME

3504.18 -46.31 128.50 199.1T 102.40 16 5 14

3457.18 -39.87 125.73 200.63 96.42 18 22 6

3378.54 -34.12 119.87 201,14 91.71 16 47 30

3241.95 -29.82 109.55 201.14 88.45 I? 28 48

3015.81 -28,15 92,84 201,07 87,19 18 35 5

2716.42 -29,82 70.89 201,14 88,43 20 2 54

2425.36 -34.12 48.79 201.14 91.71 21 3! 3

DIFFERENTIAL CORRECTION8 HID-COURSE EXECUTION ACCURACY

TD[ 1.3339 TRA 1.4492 TC3-2.0728 BAU .674| 3GT 3210.3 SGR 4106,9 $83 1262.9

ROE 1,5459 RRA 2.4020 RC3-1,S?4S FAU .13458 RRT ,9952 RRF .SV$g RTF ._97

FOE 5.0742 FRA 8.6?03 FC3-8.0149 BSP 8699 SG8 S812,? R_3 .10T2 R13 .9932

9DE 2.0418 ERA 2.8046 8C3 2.8032 FSR 2237 SGI 515T.5 382 756,8 THA 52.30

3.938 OPA -57.20 RAP 299.87 ECC 1.3188

PO CST TIN 1NJ 2 LAT INJ 2 LONG

2504.2 -36.35 98.92

2457,2 -33.01 96.93

2378.5 -29.86 )I.98

2241.9 -27.44 82.36

2015.8 -28.49 85,98

1718.4 -27.44 43.72

1425.4 -29.86 20.89

ORBIT DETERMINATION ACCURACY

ST 91.g SR 112,2 33 127.8

CRT .9920 Cfl8 ".9992 ely -.9464

LSA 192,9 NSA 12,4 SSA .4

ELI 144,? ELI 9,0 ALF 50.73

LAUNCH DATE APR I 19?1 FLIGHT TIHE 258.00 ARRIVAL DATE NOV 25 1971

HELIOCENTRIC CONIC DISTANCE 577,S13 EARTH TO MARS

RL 149.46 LAL -.88 LOL 198.R2 VL 32.259 GAL -4.5! AZL 56.47 HCA 193.1| 8HA 1SO.S8 [CC .15872 INC 3._252 Vl 29.809

RP 212.72 LAP -.90 L04 _ 29.72 VP 22.645 GAP 3.93 AZP 93.43 TAL 330.89 TAP 184.01 RCA 146.48 APO 214.63 V2 25.?99

RC 153.312 GL 27.48 GP -31.78 2AL 135.04 ZAP 86.22 ET8 178.55 ZAE 122.02 ETE 202.38 ZAC TO.?? ETC 270.92 LVI 20.98

PLANETOCENTHIC CONIC

C3 18,370 VHL 4,286 DLA 15,42 RAL 325,46 RAD 6842,1VEL 11,184 PTH 8,78 VHP 3,816 DPA -55,03 RAP 297.80 ECC 1,3023

LNCH AZNTH LNCM TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|NE PO CST TIM IHJ 2 LAT INJ 2 LONG

50.00 15 25 55 3424.00 -44.89 121,30 196,42 |07.79 16 22 59 2424.0 -33._'4 93.79

60.00 15 48 2 3565,14 -58.89 118.10 196,52 101.51 16 44 7 2365.1 -30.23 90,72

70,00 16 20 17 32?0,20 -33,58 111,47 199,57 98,65 17 14 47 2270,2 -27,_2 94,50

80,00 17 9 43 3115,32 -29,68 100,12 199,97 93,37 18 t 38 2115,3 -_5,;'9 73.56

90.00 18 22 40 2879,85 -28,20 82,90 200,0_ g2,18 19 10 40 i879,8 -24._7 56,51

100.00 lg $2 35 2589.?9 -29,88 81,49 199.g? g3.37 20 35 44 158g,8 -25.29 34.g3

110.00 21 19 43 2317,02 -33,58 40,38 Ig9.57 96.85 21 58 20 1317.0 -27,42 13.42

OIFFERENTIAL CCRRECTZON$ HID-COURSE EXECUTION ACCURACY OR81T O£TERMINATION ACCURACY

TOE 1.3068 TRA 1,6059 TC3-2,2864 BAU ,6757 8GT 3442,6 SGR 3842,8 805 !951,? ST g3,5 SR 103.D 85 128.8

ROE 1.3736 RRA 2,2430 RC3-1,5302 FAU ,14161 RRT ,9804 RRF ,g988 RTF ,g610 CRT ,9944 CR$ -,g989 CST -.9884

FOE S.0775 FRA 9,2900 FC3-6,8739 BSP 9579 $08 5159,3 R23 ,1180 R13 ,g9]? LSA 189.2 HSA 11,5 SSA .5

BDE 1,8958 DRA 2,7586 BC3 2,75i2 FSP 2399 SGI 5108.5 SG2 721,8 THA 48,2? EL1 139.0 EL2 7.3 ALF 47,77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR I 187t FLIGHT TIM_ 240.00 ARRIVAL DATE NOV 2? |971

HELIOCENTRIC CONIC

RL I49,48 LAL "*OO

RP 213.0| LAP ".?e

RC 135.643 GL 24.39

PLANETOCEHTRIC CONIC

C3 17.892 VHL 4.209

LNCH AZHTH LNCH TIME

50.00 18 42 13

60.00 16 7 54

TO.OO 18 44 24

80.00 17 36 3

90.00 18 53 0

100.00 20 20 65

• 110.00 21 43 51

DIFFERENTIAL C(IRRECTZONS

TDE 1.2918 TRA 1.7622 TC3"2.4863 BAU .8834

RDE 1.2361 RRA 2.0945 RC3-1.473? FAU .14758

FDE 5.0920 FRA 9.7938 FC3-7.2216 BSP 849?

RDE 1.7877 BRA 2.7372 DC3 2.8894 FBP 2820

DI|TANC[ 581.790 EAqTH TO MARS

LOL 19D.Bt VL 32._0D GAL -4.95 A|L 86,g| HCA t94,32 INk liD,}7 ECC .11919 INC 3.0948 Vl 29.809

LOP 24.9_ YP 22.808 GAP 3.44 AZP 93.00 TAL 330.63 TAP 194.94 RCA 146.42 APO 214.?1 V2 25.768

GP -29,86 ZAL 138,65 ZAP 84,44 ITS 175.71 ZAE 121o23 £T£ 199o82 ZAC72.92 ETC 270.72 LV! 19,30

DLA 12.ST RAL 328.71 FAD 9841.8 VEL |1.73§ PTN 6.77 VNP 3.?84 DRA -53.07 RAP 2S6.OO ECE 1.2812

L-! TZNE INJ LAT INJ LONG ]NJ RT A$C INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

33S_.95 -43.34 115.60 194.52 111.95 18 38 10 2357.0 -30.4? 69.80

3288.80 -37.88 111.97 197.05 105.51 l? 2 43 2288.8 -27.68 85.84

3181.19 -32.6? 104.68 198.48 100.56 17 3? 25 2182.2 -25.09 ?8.63

3013.09 -29.04 g2.80 199.13 9T.27 18 28 17 2013.1 -23.15 66.73

2771.23 -27.67 79.00 199.31 96.08 19 3g 11 1771.2 -22.41 49.22

2487.56 -29.04 53.97 199.13 97.27 21 2 23 1487.6 -23.15 28.09

2228.00 -32.87 33.60 198.46 100.56 22 20 59 1228.0 -25.09 ?.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERNIRATION ACCURACY

SGT 36T6.2 $GR 3594.0 8G3 1422.6 ST 95.4 SR 94.9 88 128.9

RRT .9845 RRP .9983 RTP .9852 ERT .9965 CR3 -.9984 C$T -.9901

SG8 5141.I R23 .1271 R13 .9902 LSA 186.1NBA 10.8 $8A .6

SGI 5095.3 802 684.9 THA 44.33 ELI 134.5 EL2 5.7 ALF 44.83

LAUNCH DATE APR I 1971 FL|GMT TINE 242.00 ARRIVAL OATE NOV 29 1971

HELIOCENTRIC CONIC

RL 149.46 LAL -.OO

RP 213.31 LAP -.73

RC 137.991 GL 21.65

PLANETOCENTRIC CONIC

C3 17.240 VHL 4.182

LNCH AZMTH LNCH T|ME

50.00 18 96 22

60.00 16 2A 99

70,00 17 4 54

90.00 18 1 50

90.00 19 18 16

100.00 20 44 42

110.00 22 4 20

DIFFERENTIAL CORRECTION9

TOE 1.2898 TRA 1.9217 TC3-2.6623 8AU .8922

RDE 1.1329 RRA 1.9648 RC3-1.3899 PAU .15087

FDE 5.0483 FRA]O.2376 FC3-7.5614 88P 8566

BOB J.7167 BRA 2.7484 9C3 5.0033 FSP 2653

DISTANCE 583.965 EARTH TO NAR8

L(:X. 190.62 VL $2.262 GAL -4.60 AZL 87.27 HCA 195.51 8HA 180.59 [CC .18954 INC 2.7304 Vl 29.809

LOP 26.11 VP 22.571 GAP 3.25 AZP 92.63 TAL 330.35 TAP 165.86 RCA 146.36 APO 214.82 V2 23. T32

GP -2T.74 ZAL 138.02 ZAP 82.83 ETS t74.99 ZAE 120.26 ETE 197.54 ZAC 74.85 ETC 270.53 LVI 17.81

OLA 10.07 RAL 327.84 RAD 6641.5 VEL I1,TI6 PTH 8.75 VHP 3,656 DPA -51.31

L-I T|NE INJ LAT ]NJ LONG INJ RT A$C INJ AZNTH INJ TIRE PO C3T TIN

3300.43 -41.80 111.04 193.28 115.19 16 51 22 2300.4

3224.26 -38.39 106.99 196.08 108.67 17 18 43 2224.3

3108.82 -31.61 99.15 ]97.75 103.68 17 56 41 2106.8

2928.47 -28.15 86.47 198.60 100.38 18 50 38 1928.5

2681.81 -26.86 68.59 198.85 99.19 20 2 57 1681.8

2402,94 -28,15 47.84 198.60 100.38 21 24 45 14C2.9

2193.63 -31.81 28.06 19T.75 103.68 22 40 14 1153.6

HID-COURSE EXECUTION ACCURACY

$GT 3912.8 SGR 3370.4 SG3 1481.0

RRT .9869 RRF .9979 RTF .9690

$GB 5164.2 R23 .1353 RI3 .9887

SGt 5122.3 $02 658.8 THA 40.60

RAP 294.41 ECC 1.2,37

ZNJ 2 LAT INJ Z LO_O

-28.03 86.62

-25.39 81.94

-22.95 73.92

-21.13 61.25

-20.44 43._1

-21.13 22._2

-22,93 2.64

ORBIT OETERNINATION ACCURACY

ST 97.8 $R 88.4 38 |29.4

CRT .9981CR$ -.9977 CST ".9919

LSA 184.4 MSA 10.1 SSA .7

ELl 131.8 EL2 4.0 ALP 42.12

LAUNCH DATE APR I 197t FLIGHT TIME 244.00 ARRIVAL DATE DEC I 1971

HELIC)¢ENTRIC CONIC

RL 149,46 LAL -,00 LOL 190.62 VL 32.263 GAL

RP 213.61 LAP -.69 LOP 27.30 YP 22.534 GAP

RC 140.356 GL 19.24 GP °26.02 ZAL 159.19 ZAP

FLANETOCENTR|C COHIC

C$ 16.950 VHL 4.117 DLA

LNCN AZNTH LNCH TIME L-I TIME INJ LAT

50.00 16 8 48 3252.44 -40.54

60.00 18 39 52 3169.69 -55.12

70.00 17 22 37 3043.93 -30.50

80.00 ]B 22 13 2857,29 -27.18

90.00 19 39 50 2606.80 -25.94

t00.00 21 5 4 233].76 -27.18

150.00 22 22 3 2090.75 -30.50

Ol FPERENT] AL CC_RECT! ORS

?DE 1.2940 TRA 2.0781TC3-Z.8282 BAU ,7099

RDE 1.0433 RRA 1.8382 R¢3-I.3|S8 FAU .t539|

POE S.0030 FRA10.S824 PC3-?.8631 8SP $612

80E 1.6622 8RA 2.7744 BC3 5.1|97 FSP 2728

DISTANCE590.140 EARTH TO MARS

"4.85 AZL 87.58 HCA 198.69 SNA 180.62 ECC .19004 INC 2.4175 Vl 29.809

3.08 AZF 92.32 TAL 330.07 TAP 166,78 RCA 146.29 APO 214.94 V2 29.6_7

80.82 ET3 174.36 ZAE 119.13 ETE 195.50 ZAC 78.59 ETC 270.38 LV] 16.49

T.80 RAL 32e.6T FAD 8_41.4 VEL 11,T04 PTH 8.74 VHP 3.806 OPA -4_.71 RAP 293,00 ECC 1.2769

INJ LONG INJ RT ASC INJ AZHTH IHJ TIRE PO CST TIR INJ 2 LAT INJ 2 LONG

107.37 192.51 117.74 17 2 59 2252.4 "25.89 84.05

|02.91 195.51 !11.19 IT 32 42 2189.7 -23.36 78.75

94.58 197.37 108.17 18 13 21 2043.9 -2t.02 ?0.06

81,41 ]98,35 102.87 t9 9 50 1857.3 -19.28 56.78

63.30 198.65 101.69 29 23 ]8 1808.9 -18.83 38.85

42.7Y 198,35 102,87 21 43 56 ]331.8 "19.28 18.15

23,$0 ]97.3? 108.17 22 56 54 1090.8 -2].02 358.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4146,1 SGR 3154.9 SG3 1522.7 ST 100.2 SR 82.3 86 128.8

RRT ,9994 RRF *9973 RTF ,_,09 CRT .9992 CRS ".9989 C$T -.993_

SGB 5210,0 R23 .1403 R13 .9875 LSA ]82.5 NSA 9.6 5SA .8

3GI 5172.8 SG2 821.2 THA 37.04 ELl ]29.8 EL2 2.8 ALP 3_._0

LAUNCH DATE APR ! 1971 FL|;HT TIME 246.00 ARRIVAL DATE DEC 3 1971

HELIOCENTRIC CONIC

RL 149.48 LAL -,00

RF 213.92 LAP ".88

RC 142.739 GL 1?.08

PLANETO¢ENTRIC CONIC

C3 16.T92 VHL 4.0gT

LNCH AZMTH LNCH TIME

50,00 16 19 47

60.00 16 53 1

70.00 17 38 9

60.00 18 39 58

90.00 19 38 34

100.00 21 22 50

110.00 22 3? 3G

DIFFERENTIAL CCRRECTIONS

TDE 1.3097 TRA 2.2399 TC3-2.9707 8AU .7202

ROE .9796 RRA 1.7312 RC3-1.2164 FAU .15340

FOE 5.0134 FRAIO.8741 FC3-7.9134 88P 8822

BOB 1.6356 ERA 2.8306 0C3 3.2101FSP 2845

DISTANCE 594.311 EARTH TO MARS

LOL 190.82 VL 32.286 GAL -4.71 AZL 87,89 HCA t97.88 8NA 180,$6 [CC ,19099 INC 2.]498 V] 29.B09

LOP 28.49 VP 22,498 GAP 2,8T kip 92.04 TAL 329.TT TAP 18T,85 RCA 148,23 APO 218,0g V2 25.662

GP °24,48 ZAL 140.20 ZAP _.02 ETS 173.82 ZAE 117.89 ETE 193,88 ZAC 78.16 ETC 270.20 LVI 15.30

DLA 5.95 RAL 329.83 FAD 6641.4 VEL 11.897 PTH 8.73 VHP 3.STO DPA -48.25 RAP 291.T3 (CC t.2762

L-| TINE |NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3211.51 -39.00 104.36 192.10 119.77 17 13 t9 2211.5 -24.03 81.93

3123._1 -3_.92 99.55 195.24 113.21 t7 45 4 2123.1 -21.57 76.11

2990.32 -29.42 90.78 197.24 108.18 18 28 0 1990.3 -19.29 66.86

2?96.73 -26.19 77.18 198.32 104.88 19 20 55 1796.7 -]?.61 53.06

2843.08 -24.98 58.89 ]98,86 ]03,70 20 40 57 1543.1 -]6.98 34,71

2271.21 -26.19 38.$S 198.32 104.88 22 0 41 1271.2 -]7.61 14.45

2037.14 "29.42 19.70 197.24 108.18 23 11 53 1037.1 -19.29 355,?7

MID-COURSE EXECUTION ACCURACY ORBIT DETERkINATION ACCURACY

$GT 438].4 Sr_ 2968°0 803 159T.7 8T ]03.1 SR 77.7 SS ]29.3

RRT .9597 RRP .9987 RTF .9720 CRT .9998 CR8 -.9960 CST -.9940

SGB 5291.0 R23 .1464 R13 .9861 LBA 182.4 HSA 9.0 SSA .9

SG1 5259,4 SG2 803.8 THA 33,79 EL1 129.1 EL2 1.5 ALF 36.98
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCH DATE APR 1 ISTI

MELIO¢[HTR|¢ CONIC

RL 148.48 LAL "oOO

RP 214,24 LAP ".$2

R¢ 145.138 GL 18.18

PL4NETOCENTRIC CONIC

CS 18.705 VHL 4,897

LNCM AZNTH LNCH TIME

50.OO 18 29 38

90.00 I? 4 42

?D.O0 17 81 S4

DO.D0 18 55 37

90.00 20 15 3

100.00 21 38 29

119.00 22 81 2!

FLIGHT TIN[ 241.0D ARRIVAL DATE DEC 8 1971

DISTANCE S|I,4DG EARTH TO MAR1

LOL 190.6E VL $1,E$8 GAL -4.77 AZL lD.0S HCA |l$,0l |HA |DO,TO ECC ,|9||1 INC 1.9077 V! 29,809

LOP ED.G? VP 22,461 GAP Z.D8 AZP 91.80 TAL 3E9.47 TAP |D8,52 RCA 148.15 APO E15.25 V2 E8.627

GP °23.04 ZAL 14|.07 ZAP T?.23 ET8 173.35 ZAE 1|6.57 ETE 192,06 ZAC 79.60 ETC Z?O.O4 LV! 14.23

DLA 4.25 RAL $30.T$ RAD 6641.3 VEL 1|.694 PTH 6,73 VHP 3.545 DPA -46.93 NAP Ego.s9 ECC 1.2749

L-I TIN[ INJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3178,42 -37.78 |01.80 191.94 |21,40 IT 22 34 2176.4 o22.41 80.17

3011.|2 -32,81 96.74 195.19 114.84 17 56 5 2083.1 -19.99 ?3.90

2844,26 -28.40 8?.59 IgT.3O 109,82 18 40 59 1944.3 -17.76 64.16

Z?44.75 -99,23 73,62 198.46 106.52 |9 41 22 1744.T -16.12 49.92

9488.42 -24.05 55.14 198.84 105.35 20 56 31 1488.4 -15.50 31.38

2219.22 -25.23 34,99 |98.46 106.52 22 15 28 1219.2 -16.12 11.29

1991.08 -29.40 16.50 197,30 109.82 23 24 32 991.1 -17.T6 353.08

DIFFERENTIAL CORRECTIONS

TOE 1.5240 TRA 2.3929 TC3-$.!119 BAU .7417

ROE .9109 RRA 1.6155 RE5*1.1893 FAU ,18700

FOE 4.9126 FRAIl.0171 FC3-8.1363 BSP 8881

BDE 1.6070 ERA 2.8872 BC5 3.5208 FDP 2830

LAUNCH DATE APR | 1971

MID-COURSE EXECUTION ACCURACY

SOT 4607.5 8GR 2772.3 803 1573.1

RRT .g723 RRF ,9358 RTF ,9750

8GB 5377.2 R23 .1441 R13 .9858

SG1 5348.| SG2 558.7 THA 30.70

FLIGHT TIN_ 250.00

HELIOCENTRIC CONIC

RL 149.48 LAL -.00 L<X. |90.62 VL 32.272 GAL -4.83

RP 214.55 LAP -.59 LOP 30.85 VP 22.429 GAP 2.49

RE 147.SS5 GL /3.47 GP -21.74 ZAL 141.89 ZAP 75.48

PLANETOCENTRIC CONIC

C3 16.703 VHL 4.087 OLA 2.73 RAL 331.56 RAD 6641.3

LNCH AZMTH LNCH TIHE L-I TIN[ IN| LAT IN| LONG

50.00 16 38 31 3146.27 -38.69 99.83

6O.DD 17 15 12 3048.69 -31.80 94.38

70,00 18 4 12 2904.54 -27.46 84.88

80.00 19 9 35 2699.88 -24.35 70.59

90.00 20 29 43 2441.23 -23.16 51,97

100.00 21 52 25 2174.55 -24.35 31,96

110.00 23 3 39 1951.35 -27.46 13.80

DISTANCE 602.656

ORBIT DETERMINATION ACCURACY

8T 105.7 8R 72.4 89 127.3

CRT .9998 CR8 -.994? CST -.9954

LSA 180.4 HSA 8,9 8SA 1.0

(LI 128.1 EL2 1.1 ALF 34.40

ARRIVAL DATE DEC ? 1971

EARTH TO MARS

AZL 88.30 HCA 200.24 8HA 180.75 ECC *19184 INC 1.6968 Vt 29.809

AZP 91.59 TAb 329.15 TAP 169.39 RCA 146.08 APO 215.43 V2 25.591

ET$ 172.94 ZAE 115.19 ETE 190.63 ZAC 80.90 ETC 269.90 LVI 13.26

VEL 11,694 PTH 6.73 VHP 3.530 DPA -45.?2 RAP 289.57 ECC 1.2749

IN| RT A$C IN| AZHTH IN| TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG

191.98 122.72 17 30 57 2146.3 -21.00 78.69

195.32 116.18 18 6 D 2048.7 -18.81 72.04

197.51 111.16 18 52 37 1904.5 -16.41 ¢1.88

1g8.75 107.87 19 54 33 1699.9 -14.78 A7.26

199.14 106.70 21 ID 24 1441.2 -14.17 28.55

198.75 107.87 22 28 40 1174.4 -14.78 8.63

197.51 11|.16 23 36 10 951.4 -16.41 350.80

DIFFERENTIAL CORRECTIONS

TOE t.3459 TRA 2.5490 TC3-3.2357 BAU .7819

ROE .9602 RRA 1.5157 RC3-I.0829 FAU .15735

FOE 4.8600 FRA11.1539 FC3-8.1553 BSP 9058

8DE 1.5973 BRA 2.9558 BC3 3,4121 FSP 2852

LAUNCH DATE APR 1 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

8GT 4832.6 SGR 2600.6 SO3 1583,9 IT 108.6 8R 88.2 89 129.2

RRT .9729 RRF .9948 RTF .g765 CRT .9994 CRS -.9932 CIT -.99¢2

SOB 5488.0 R23 .1432 R13 ,9852 LDA 179.8 NSA 8.7 88A !.1

801 5462.1 $62 532.2 THA 27.92 EL1 128.3 EL2 2.0 ALF 32.13

FLIGHT TIME 252.00 ARRIVAL DATE DEC 9 1971

DISTANCE 606.823 EARTH TO MARS

RL 149.48 LAL -,OD LO(. 190,62 VL 32.275 GAL "4,8g

RP 214.88 LAP -.55 LOP 32.03 VP 22.589 GAP 2.31

RC 149.988 GL 11.94 GP -20.56 ZAL 142.55 ZA@ 73.78

PLANETOCENTRIC CONIC

C3 16.760 VHL 4.094 DLA 1.39 RAL 332.35 RAD 684|.4

LNCH AZNTH LNCH TIN[ L-I TIN( INJ LAT INJ LONG

SO.D0 19 46 34 3120.32 -35.72 98.10

SO.DO 17 24 40 8019.94 "30.89 92.58

?0.00 18 15 16 2870.13 -26.59 82.58

80.OO 19 22 4 2660.96 -23.49 B8.OO

90.00 20 42 51 2400.29 -22.33 49.26

100,00 22 4 56 2135.43 -23.49 29.37

!10.00 23 14 43 1916.95 -26.59 11.50

AZL 88.49 HCA 201.41 8NA 180.61ECC .19254 INC 1.5086 V! 29.609

AZP 91.40 TAL 328.93 TAP 170.24 RCA 145.59 APO 215.62 V2 25.554

ET$ 172.59 ZAE 113.78 ET[ 189.35 ZAC 82.09 ETC 269.78 LVI 12.37

VEL !1.696 PTM 6.73 VMP 3.523 DPA -44.60 RAP 286.66 ECC 1.2756

INJ RT ASC INJ AZMTH INJ TIME PO CDT TIM IMJ 2 LAT INJ 2 LONG

192.17 123.80 17 38 34 2120.3 -19.77 77.45

|g5.58 117.28 18 14 59 2018.9 -17.40 70.46

197.84 112.27 19 3 6 1870.1 -15.22 59.93

199.13 108.g9 20 6 25 1S81.0 -13.60 44.98

199.55 107.81 21 22 51 1400.3 -12.9g 26.12

|99.13 108.98 22 40 31 1135,4 -13.60 6.35

197.84 112,27 23 46 40 g17.0 -15.22 348.65

DIFFERENT IAL CCRRECTIONS

TOE !.3721 TRA 2.7014 TC3-3.3479 BAU .7834

ROE .8181RRA 1.4_39 RC3-l.OOO5 FAU .15992

FOE 4.SODA FRAIl.249? FC3-9.1055 4SP 92?3

90E 1.5974 8RA 3.0571BC3 3.4965 F$P 2865

LAUNCH DATE APR | 1171

HELIOCENTRIC CONIC

RL 149.48 LAL -.OO

RP 215,21 LAP *.51

RC 152.438 GL 10.55

PLANETOCENTR|C CONIC

C3 t6,866 VHL 4.107

LNCM AZMTH LNCH TIME

50.OO 16 53 55

60.00 I? 53 17

70.00 19 25 18

80.00 19 33 22

gD.OO 20 54 43

1DO.DO 22 16 14

110.00 23 24 44

LOL 190.9R VL 3|.2?9 GAL

LOP 33.20 VP 22.352 GAP

GP -19.47 ZAL 143.15 ZAP

DLA .20 RAL 333.10 RAD 6641.4

L-| TIME INJ LAT INJ LONG

30g7.96 -34.87 96.66

2993.22 -30.08 90.69

2840.2? -25.80 80.62

2627.10 -22.72 65.78

2364.63 -21.57 46.92

2101.57 -22.?2 27.15

1887.09 -25.80 9.54

DIFFERENT IAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE 1.4027 TRA 2.8624 TC3-3.4475 BAU .8056 6ST 5272.2 SGR 2295.5 SG3 1583.1

ROE .7827 RRA 1.3379 RC3 -.9375 FAU .15587 RRT .9727 RRF .9922 RTF .g788

FDE 4.7580FRA11.2990 FC3-8.0010 BSP g521 SGB $75D,3 R23 .1572 R15 .g844

BDE 1.6063 BRA 3.1597 BC3 3.$727 F$P 2868 361 5729.5 SG2 4g0.6 THA 23.13

HID-COURSE EXECUTION AccuRACY ORBIT DETERHINATION ACCURACY

SGT S054.3 8GR 2442,3 563 1589,? 9T 111.6 SR 64,6 16 125,2

RRT .97)0 RRF ,99)9 RTF ,_,77 CRT ,9984 CR9 -,9618 C$T o.9169

$GB 5813.S R23 ,1409 RI) .9847 LSA 179.5 NDA 8.? 88A 1,2

SGI 5590,3 862 509.9 THA 25.4| EL1 128,g EL2 3.1 4LF 30.04

FL|GNT TIM[ 294,00 ARRIVAL DATE DEC 11 1971

DIITANCE 610,988 EARTH TO MAR8

*4,96 A2L 8R,56 HCA 202,55 |MA |80,97 [CC ,19329 INC !.3400 VI 29,909

2,|2 AZP 91,24 TAL 328,50 TAP 17|,D| RCA 145.gl APO 215,$3 V2 25.518

72.D8 ETS 172,29 ZA[ 112,34 ETE |89,22 ZAC 83.18 [TC 28g.66 LVI 11,56

VEL 11,700 PTH 6.?3 VHP 3,523 DPA -43.58 RAP 287.84 ECC 1,2779

IN| RT _$C IN| AZNTM IN| TIME PO C8T TIN IN| 2 LAT IN| 2 LONG

1g247 124.69 17 45 55 2098.0 -18.71 76._9

195,94 118.20 18 25 10 1993.2 -|6.34 6g.ll

1g8,27 113.19 lg 12 38 1840.3 -14.16 58.26

199.60 109.91 20 17 9 1627.1 *12.55 43.0:

200.04 108,74 21 34 7 1364.6 -11.94 24.03

199.80 109.91 22 $1 16 1101.6 -12.$5 4.36

198,27 113.19 23 56 11 887.1 -14,16 347.17

ORBIT DETERMINATION ACCURACY

8T 114.8 SR 61.4 SS 124.1

CRT .9970 CR$ -.9595 CST -.99?5

L8A 179.6 MSA 8.8 SEA 1.2

EL1 130,1 EL2 4.2 ALF 28.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN OATE APR I 1971

NELIOCEMTRIC CCtIlC

RL 146.4i LAL -.00

RP 215,|4 LAP -.4S

RC 154.904 GL 9.30

PLANET_ENTRIC CON|C

C3 |?.018 VHL 4.115

LNCH AZNYH LNCN TIME

SO.DO 17 O 39

60.00 17 41 9

?0.00 18 34 25

6O.OO 19 45 38

90.00 21 5 29

100.00 22 26 30

110.00 25 33 51

FLIGHT 11141[ 256.00 ARRIVAL DATE OEc 18 IITI

LOt. llO.S| VL $8.283 GAL

LOP 34.5? VP 22.31S GAP

6P -18.47 ZAL 143.72 ZAP

DISTkNCE 611.150

"|,02 AZL IS.81 MCA 203.71

1.94 AZP 91,D9 TAL 326.15

70.44 ST8 172.04 ZAE 110.90

DLA ".87 RAL |)S,II RAD SS41.5 VEL 11.?07 PTH 6.74

L-i T|NE |NJ LAT ZNJ LONG INJ RT ASC INJ AZMTH

3078.?0 -34.11 95.43 192.86 125.45

29?0.95 -29.35 89.25 196.38 118.95

2614.32 -25.10 ?8.93 198.76 113.96

2597.58 -22.02 63.86 200.14 110.69

2333.50 -20.88 44.90 200.59 109.52

20?2.05 -22.02 15.23 200.14 110.89

1861.14 -25.10 7.85 198.76 113.96

EARTH TO MAR6

8HA 160.94 ECC .19408 INC !.1171 V! 29.601

TAP !71,G0 RCA 145.82 APO 216.08 V2 25.480

ETE 13?.21ZAC 94.t9 £TC 259.55 LVl 10.82

VHP 3.529 OPA -42.63 RAP 297.11 ECC !.2800

ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

17 $1 56 2078.? -17.78 ?3.49

18 30 40 1971.0 -15.42 67.95

19 21 19 1814.3 °13.24 56.81

20 26 56 1597.6 -11.62 41.31

21 44 22 1533._ -11.01 22.21

23 1 2 |072,0 "11.62 2.68

24 4 53 861.| -13.24 345.73
DIFFERENT IAL CCRR[CTIONS

TOE 1.4349 TRA 3.017'9 TC3-S.5594 BAU .6291

ROE .?520 RRA 1,2575 RC3 ".87|3 FAU .15448

FDE 4.7005 FRA11,3115 FC3"7.6513 BSP 9763

608 1.6200 ERA 3.2694 BC3 3.6451 FSP 2854

LAUNCH DATE APR 1 1971

HELIOCENTRIC CONIC

RL 149.48 LAL -.DO

RP 215.87 LAP -.44

RC t57.385 GL 8,16

PLANET@CENTRIC CONIC

CS 17.195 VHL 4.|4?

LNCH AZNTH LNCH TINE

50.00 17 6 51

60.00 17 46 22

70.00 18 42 46

80.00 19 53 1

90.00 21 IS 18

100.00 22 35 52

llO.OO 23 42 12

MID-COURSE EXECUTION ACCURACY

SGT $404.2 SGR 2158,7 853 1578.4

RRT .9719 RRF .9904 RTF .9795

3GB 5893.8 R23 ,1324 R13 .9842

SGt 5874,6 862 474.? THA 21.08

FLIGHT TIN( 258.00

DISTANCE 619.308

LOL 190.62 VL 32.268 GAL "5.09 AZL 88.95 HCA 204.91 9HA

LOP 35.53 VP 22.280 GAP 1.76 AZP 90.95 TAL 327.80 TAP

GP -17.55 ZAL 144,24 ZAP 68.85 ET$ 171.82 ZAE 109.45 ST(

OLA -I.83 RAL 334.50 RAO 6641.6 VEL 11.714 PTH 6.75

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

3062.14 -33.45 94.40 193.31 126.04

2951.70 "28.71 88.02 196.88 ' 119.59

2791.T6 -24.47 77.49 199.31 I14.61

2571.81 -21.40 62.21 200.72 111.34

2306.30 -20.25 43.16 201.19 I10.17

2046.29 -21.40 23.58 200.72 111.34

1838.36 -24.47 6.41 199.31 114.61

ORBIT DETERMINATION ACCURACY

ST 117.9 SR 58.4 88 122.8

CRT .9950 CRS -.9872 CST -.9980

LSA 179.8 MSA _o9 8SA 1.3

2L1 151.5 EL2 5.2 ALF 26.29

ARRIVAL DATE DEC 15 1971

EARTH tO MARS

181.01 ECC .19492 INC 1.0466 VI 89.609

172.71 RCA 145.73 APO 216.30 V2 25.448

186.32 ZAC 85.11 ETC 269.45 LVI 10.12

VHP 3.539 DPA -41.75 RAP 286.46 ECC 1.2830

|NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 97 54 2062.1 "16.99 74.72

18 37 34 1951.7 -14.6_ 66.96

19 29 18 1791.8 -12.42 55.5T

20 35 52 1571.8 -10.80 39.84

21 55 44 1306.3 -10.19 20.64

23 9 59 1046.3 -IO.BD 1.21

24 12 51 836,6 -12.42 344.49

DIFFERENTIAL CCRRECTION6

TDE 1.4713 TRA 3.1746 TC3-3.6196 BAU .8325

ROE ,7266 RRA 1.1833 RC3 -,8072 FAU .15233

FOE 4.6489 FRAII.3DD6 FC3-7.6696 BSP 10041

DOE 2.6410 BRA 3.3880 BC3 3.7085 FSP 2841

LAUNCH DATE APR 1 1971

HELIOS:ENTRZC CONIC

RL 149.48 LAL -.DO

RP 216.21 LAP -.41

RC 159.881 GL ?.|2

PLAN_TOCENTRIC CONrC

C3 17.409 VHL 4.172

LNCH AZNTN LNCN TINS

S0.00 IT IE 36

60.00 IT 55 1

?O.DO 18 50 25

60.00 20 I 36

90.00 2t 24 17

tOO.DO 22 44 27

llO.OO 23 49 52

HID-COURSE EXECUTION ACCURACY

8GT 5692.5 SGR 2032.7 SG3 1559.4

RRT .9705 RRF .9884 RTF .9802

SGB 6044,5 R23 .1274 R13 .9840

SGI 6026.7 SG2 465.1 THA 19.23

FLIGHT TIME 260.00

ORBIT DETERMINATION ACCURACY

ST 121.2 SR 55.9 SS 121.6

CRT .9926 CRS -.9846 CST -.9984

LSA 180.3 MSA 9.2 SSA 1.)

EL1 133.3 EL2 6.2 ALF 24.65

ARRIVAL DATE DEC 17 1971

DISTANCE 625.462

LOL 190.62 VL 32.293 GAL -5.17 AZL 89.08 NCA 206.07 SNA

LOP 36.69 VP 22.243 GAP 1.57 AZP 90.83 TAL 327.44 TAP 173.52 RCA 145.63

GP -16. TD ZAL 144.73 ZAP 67.$0 ITS 171.63 ZAE 108.00 ETE 185.52 ZAC 85.97

EARTH TO MARS

181.09 ECC .19561 INC .9220 Vl 29.909

CLA -2.68 RAL 335.15 RAO 6641.7 VEL 11.723 PTH 6.75 VNP 3.554 DPA "40.94

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN |NJ TIME PO CST TIM

3047,94 "$2.80 93.53 193.82 125.55 18 3 24 2047.9

2935.08 -28.15 83.98 197.43 120.12 18 43 56 1935.1

2772.17 -25,90 76.24 199.91 115.15 19 38 38 1772.2

2549.34 -20.83 60.78 201.35 111.89 20 44 5 1549.3

2282.55 -t9.68 41.84 201.83 110.72 22 2 19 1282.5

2023.8! -20.83 22.I5 201.35 111,89 23 18 11 1023.8

1818.98 "23.90 5.16 199.91 115.15 24 20 11 819.0

DIFFERCNTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.5100 TRA 3.3314 TC5-3.8916 SAU .8767 SGT 5896.0 SGR 1915.7 363 1541.3

ROE .704T RRA 1.1136 tiC3 -.7482 FAU .15000 RRT .9657 RRF .8959 RTF ._,08

FOE 4.5940 FRAll.2622 FC3-Y.4594 2SP 10323 8GB $199,5 R23 .1215 R13 .9839

DOE 1.6663 SRA 3.5126 BC3 3,7697 FSP 2815 SGI $182.8 SG2 453.8 TNA 17.57

LAUNCH DATE APR I 19Tt FLIGHT TIME 282.00

LOL 190.St VL 32,299 $AL

LOP 3?.85 YP 22.20? GAP

GP -15.92 ZAL 145.19 ZAP

• NELIO¢ENYRIC CC_I1C

RL 149.48 LAL ".DO

RP 216.56 LAP -.37

RC 162.390 6L 6.18

PLANETOCENTRIC CONIC

C3 17.651 VNL 4.201

LNCH AZNTM LNCN TIME

SO,DO 17 17 55

SO.GO 18 1 10

TO.DO 18 57 29

8D.OD 20 9 29

90.00 21 32 32

100.00 22 52 21

110.00 O 0 $1

APO 216.55 V2 25.405

ETC 269.3? LVI 9.48

RAP 285.89 ECC 1.2865

INJ 2 LAT INJ 2 LONG

"16.30 74.07

-15.92 66.11

-11.71 54.50

"10.08 38.56

-9.47 19.27

"10.08 359.93

-I1.'1 543.42

ORBIT DETERMINATION ACCURACY

ST 124.5 3R 53.6 iS 120.3

CRT .9897 CR8 0.9817 CSY -.9987

LSA 181.0 NSA 9,5 83A 1.3

ELI 135.5 EL2 7.0 ALF 23.14

ARRIVAL DATE DEC 19 19rl

DISTANCE 627,612 _ARTH TO NARq

"5.24 AZL 89.19 HCA 207,23 IMA 181.18 ECC .19673 JNC .8055 ¥I 29.809

1.$9 AZP 90.72 TAL 327,08 TAP 174.31 RCA 145.53 APO 216.82 V2 25.368

65.79 ITS 171.48 ZAE 106.57 ETE 104.81 ZAC 86.76 ETC 269.30 LV! 8.88

DLA -3.45 RAL 335.78 RAD 6641.8 VEL |1.734 PTH 6.76

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH

S035.82 -32.39 92.80 194.3Y 126,98

2920.79 "27.66 86.0g 198.02 120.57

2755.19 -23.41 75.17 200.$3 115.61

252g,75 -20.33 59.54 202.01 112,35

2261.78 "1g.18 40.33 202.50 111,19

2004.23 -20.33 20.91 202.01 112.55

1802.01 -23.41 4.0g 200.55 115.61

MID-COURSE EXECUTION ACCURACY

SGT 6093.9 $GR 1807.2 SG3 1519.6

RRT .g662 RRF .gs30 RTF .g812

SGB 6356.2 R23 .1156 R13 .g857

$61 6340.4 SG2 44?.8 THA 16.07

DIFFERENTIAL CORRECTIONS

TOE 1.3503 TRA 3.4871 TC3-3.7572 6AU .9016

ROE .6861 RRA 1.0482 RC3 -.6935 FAU .14737

FOE 4.5395 FRA11.1994 FC3-?.2284 BSP 10601

ODE 1.G954 6RA 3.6412 BC3 3.820? FSP 2783

VMP 3.573 OPA -40.18 RAP 285.40 ECC 1.2995

INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

_8 9 31 2055,8 "15.71 73.52

18 49 51 Ig20,8 -13.32 65.38

lg 43 24 1?55,2 "11.09 53.5T

20 51 39 1529.8 -g.45 3T.45

22 10 14 1261.8 -8.83 18.08

23 25 45 1004.2 -9.45 3_:,.82

0 30 53 802.0 -11.09 342.49

C_BIT DETERMINATION ACCURAC"

ST 127.? SR 51,5 S$ I19.0

CRT .9864 CRS -.9785 C$T -.gg90

LSA 181.7 NSA 9.8 SSA 2.3

EL1 137.5 EL2 7.9 ALF 21.77

53T



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE APR $ IS?l

HELIOCENTRIC CONIC

RL t49.46 LAL ".0D

RP 285.91 LAP ".83

RC $54,912 GL $.32

PLAN[TO¢ENTRIC ¢ON|C

C3 $7.958 VHL 4.233

LNCH AZNTN LNCH TIME

50.00 17 22 52

60,00 18 G 52

?0.00 19 4 O

80,00 20 18 46

90.00 21 40 8

100.00 22 59 37

110.00 0 7 22

FLIGHT TII_ Z84.00 ARRIVAL DATE DEC 21 19?1

LOt. tDO,S2 VL 38,$04 GAL

LOP 38,00 Vp 22,1T1 GAP

6P -t5,18 _AL t45,62 ZAP

DISTANCE 631,?S8 EARTH TO MARS

o5,32 AZL 89,30 HCA 20i+38 IHA 181.27 EC¢ ,$1??O INC ,8882 VI 2i.808

$,E1 AZP IO,8_ TAL 328,?D TAP $?5,0D RCA $45,45 APO 217,10 V2 E5.327

14.33 ET8 $71.34 ZAE $05.15 ETE 184,17 ZkC 87,49 ETC 26D.24 LVI 8.32

DLA -4.14 RAL 336,3D RAD 6641,g VEL 11.745 PTH 6.TT VHP 3.595 DPA -39.48 RAP 984,97 ECC !.2949

L-I T|NE INJ LAT INJ LONG |NJ RT ASC INJ AZMTN IN_ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3025.55 -31.D7 92.10 1D4,98 197,33 18 $3 10 2025,5 -15,21 T3.OS

2gOD,IS -27.23 85,35 198.64 120.94 18 55 20 1908.8 -12,80 $4,76

2740.52 -22,97 74.26 201,_9 |18.00 19 49 41 1740,5 -10.56 52.78

2512.73 -19.89 58.47 202.69 $12,74 20 58 38 1512,7 -8,90 38.49

2243.69 -18.73 39.19 203,19 151.58 22 17 32 1243,7 -S,2T 17,05

1987.21 -19.89 $9.84 202.69 112.74 23 32 45 987.2 -8,90 $57,86

1787.34 -22.97 3.17 203.19 ||8,00 0 37 10 787,3 -|D.86 34|.70

DIFFERENTIAL CCRRECTIONS

TD[ $.5929 TRA 3,8432 TC3-3.81S$ BAU .9288

ROE .6703 RRA ,9868 RE3 -,6428 FAU ,14460

FOE 4.4832 FRAIl.It83 FC3-6.9866 ESP 10882

BDE 1,7282 BRA 3,7745 BC3 3,8689 FOP 2744

LAUNCH OATE APR 1 1971

HELI_ENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6287,0 $GR 1706,T SG3 1495.2 ST $30.9 SR 49,6 88 117.6

RRT ,9632 RRF ,9798 RTF ,9015 CRT ,9826 CRS -.DIDO CST -.9992

8GB 6514.5 R23 ,1094 RID .903? LSA 182.6 MSk 10.2 88A 1.3

861 6499,4 862 445,7 THA 14,72 EL1 139.8 EL2 8,6 ALF 20.51

FLIGHT TIHE 286.00 ARRIVAL DATE DEC 23 1971

DISTANCE 635.900 EARTH TO NARS

RL 149.48 LAL -.OO

RP 217.26 LAP -.30

RC 107.446 GL 4.52

PLANETOCENTRIC CONIC

C3 10.209 VHL 4.267

LNCH AZHTH LNCN TIME

50.00 17 27 30

60.00 19 12 9

70.00 19 ID 3

80.00 20 23 29

90.00 21 4T 10

100.00 25 6 21

110.00 0 15 25

LOL 190.62 VL 32.310 GAL -5.40 AZL 89.40 HCA 209,58 DMA 181.36 ECC ,19871 INC .5995 Vl 29,009

LOP 40.18 VP 22.135 GAP 1.03 AZP 90.52 TAL 326,32 TAP 175.85 RCA 145.32 APO 217.40 V2 25.285

GP -14.50 ZAL 146.04 ZAP 82,92 ETS 171,23 ZAE 103,75 ETE 183,81 ZAC 88.17 ETC 269.18 LV| 7,78

OLA -4.76 RAL 336.97 RAD 6642,0 VEL 11.757 PTH 6.78 VHP 3,820 DPA -38.82 RAP 284.01 ECC !.2997

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5016.92 -31,61 91,67 195.57 $27.62 18 17 47 2018.9 -14.79 72.66

2898.15 -26.86 84.69 199,29 121,25 19 0 28 1898.1 -12.36 64.24

2727,93 -22.60 ?3.47 201,87 118._2 19 53 31 1727.9 -ID.09 52._0

2498.00 -19.49 57.55 203.40 115.07 21 5 ? 1498.0 -8.41 35.66

2228.00 -18,33 38,21 203.91 111.92 22 24 18 1228,0 "?.78 16.15

1972.47 -$9.4D 18.92 203,40 113.07 23 39 13 972.5 "6.41 357.03

1774.?5 -22.60 2.39 201.87 116.32 0 43 0 774,7 "10,09 341.02

DIFFERENTIAL CORRECTIONS

TOE 1.6391 TRA 3.8013 TC5-3.8624 BAU .9513

MDE .6576 RRA ,9297 RC3 -o5945 FAU ,|4828

FOE 4.4328 FRAIl.0273 FC3-6.7174 OSP 11586

BDE 1.7660 DRA 3.9138 Be3 3,9079 FOP 2?06

LAUNCH DATE APR I 1971

HELIOCENTRIC CONIC

RL 149.48 LAL -,00

RP 217,61 LAP ".26

RC 169.992 GL 3.80

PLANETOCENTRIC CONIC

C3 18.522 VHL 4.304

LNCH AZNTH LNCH TIME

50.00 17 3t 50

60.00 19 J7 8

70.00 19 |5 39

80.00 20 29 43

90.00 21 53 40

100.00 Z3 l_ 35

110.00 0 19 2

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8478.2 8GR 1814,3 $83 1468,9 87 134.3 6R 48.0 SS 116.3

RRT ,9595 RRF .9756 RTF .9837 CRT .9784 CR$ -.9712 CST -,9994

SGB 6674.4 R23 .1036 R13 ,9855 LIA 185.7 MIA 10.6 88A 1.3

SGt 6659.7 $82 A42.3 THA 13.51 ELI 142.3 EL2 9,4 ALF 19.36

FLIGHT TIM_ E26.00 ARRIVAL OATE DEC 25 1971

DISTANCE 640.037 EARTH TO MARS

LOL 190,02 VL 32.316 GAL -5.48 AZL 89.49 HCA 210.68 8MA $81.46 [CC .19977 INC ,5071 VI 29.6n9

LOP 41.30 VP 22,099 GAP ,84 AZP 90,44 TAL 325.94 TAP 176.61 RCA 145,21 APO 217.71 V2 25.249

GP -13.87 ZAL 140.44 ZAP 81,55 [TS 171.14 ZA[ 102.30 ETE 183,10 ZAC 88.81 ETC 289.14 LV| T.2T

DLA -5.32 RAL 337,54 RAO 8842.2 VEL 12.770 PTH 6.80 VMP 3,847 SPA -38,21 RAP 284.30 ECC 1.3048

L-I TIME INJ LAT ZNJ LONG INJ RT ASC |NJ AZHTH INJ TIME PO CST TIH INJ 2 LAT IkJ 2 LONG

3009.?6 -31,3I 91.25 188,20 127.05 18 22 0 2009._ -14.44 72.34

2889.39 -26,55 84.18 199.96 121.50 19 5 15 1889.4 -11.98 63.00

2717.18 -22.27 72.81 202.57 |16.59 20 0 57 1T17.2 -9,70 51.52

2485.32 -19,15 56,77 204.12 115._5 21 11 6 1485.3 -8.00 34.95

2214.43 -17.99 37.37 204.64 112.20 22 30 35 1214.4 "7.36 15.38

1999,79 -I9,15 28.13 204.]2 113.35 23 49 tS 959,8 -8.00 356.32

1784.00 -22,27 1,75 202,57 116.59 0 48 26 764.0 -9.70 340.44

DIFFERENTIAL CCRR[CTION8

TOE 1.6848 TRA 3.9576 TC3-3,9076 DAU .977_

ROE ,6463 RRA .A755 RC3 -,5813 FAU .13818

FOE 4.3Y61FRA10.9|7? FCI-D.457T 88P 114G5

DOE 1.6045 DRA 4.0533 8C3 3.9463 FSP 2858

LAUNCH OAT[ APR 1 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

IGT GS59.2 8GR 1528.4 SG5 1440.4 8T 157.5 3R 46.5 33 114.9

RR¥ ,955| RRF ,9709 RTF ,_j19 CRT .9738 CR8 -.9671 CST -,_DVS

$G8 G832,3 R23 .0977 RI3 ,9854 LSA 164,5 MSA 11.0 SSA I,$

$81 6818.0 582 442.4 THA 12,42 ELI 144.8 EL2 10.0 ALF 10.5I

FLIGHT TIME 270.00 ARRIVAL DATE DEC 2? 1971

OIETANCE 644.189 EARTH TO MARS

RL 149.48 LAL ",00

RP _17.97 LAP ".22

RC !72.547 GL 5,12

PLANETOCENTRIC CONIC

C3 18.953 VNL 4.342

LNCH AZNTH LNCM T|NE

50.00 1? 35 54

60.00 18 21 42

70.00 19 20 53

90.00 20 35 30

90.00 21 59 42

100.00 23 15 22

110.00 0 24 15

DIFFERENTIAL CCRRECTION8

TOE 1.7336 TRA 4,1193 TC3-3.9452 OAU 1.0028

ROE .6374 RRA .8247 RE3 -.51C9 FAU .18479

FOE 4.3234 FRAlO.8004 FC3-6,1888 BSP 11758

ODE !.6471DNA 4.t971 BC3 3.9781FSP 2612

LOt. 190.G2 VL 32,322 GAL °5.57 AZL 89.58 HCA 211.82 IMA 181.59 [CO .20056 !NC .4212 Vi 29.609

LOP 42.44 VP 22,063 GAP ,86 AZP 90,39 TAL 525,54 TAP 177,36 RCA $45.09 APO 213.03 v2 25.209

GP -$8,28 ZAL 140.83 ZAP 80.22 ET$ 171.07 ZAE 101,02 ETE 182.84 ZAC 89.40 ETC 269,10 LV| 6.?9

DLA -5.03 RAL 338,10 RAO 0642.3 VEL 11,785 PTH 6,85 VHP 3,877 DPA -57,63 RAP 284,06 ECC t.3103

L-I T|NE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO E$T TIN INJ 2 LAT INJ 2 LONG

3003.92 -35.0? 90.90 196.85 128,04 18 25 58 2003,9 -14.18 T2.06

2882.10 -26.29 83.72 200.84 121.71 19 9 44 1892.1 -11.87 63.44

2708.10 -21.99 72.25 203.20 116.81 20 6 1 I708.1 -9.36 51.03

24?4.48 -10,86 58.09 204.86 113,58 21 _6 45 1474,5 -T.64 34.54

2202.80 -17,89 36,65 205.58 112.43 22 36 25 1202,8 -G.99 14.72

1948,95 -18.86 17.46 204,80 11_,58 23 50 51 946.9 "7.64 385.71

1754,92 -21.99 1,17 203.28 116.81 0 55 30 754.9 -9.36 359.95

MID-CCYJRSE EXECUTION ACCURACY ORDIT DETERNINAT|ON ACCURACY

SGT 6850.5 SGR 1449.4 $63 1410.8 ST 140.8 DR 43.1SS /15.5

RRT .9499 RRF .9656 RTF .9820 CRT .9699 CR$ -.9628 C$T -.9996

$GB 8990.4 R23 ,0923 R13 .9833 LSA 186,0 MSA 11.4 SIA 1,3

SG1 0976,3 SG2 444.2 THA 11,43 EL1 147.4 EL2 10.7 ALF t?.56

338+



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL 4, 1971)

LAUNCN DATE APR % 1671

HELIOCENTRIC CONIC

RL 149,41 LAL *,gO

RP 216,$3 LAP -.19

Re 175.114 6L 2,8%

PLANETOCENTRIC CONIC

C3 19.206 VHL 4.363

LNCH A2NTH LNCN TIME

50.00 17 39 44

60.0D 18 26 1

70,06 19 26 43

80,00 20 40 33

gO,O0 22 5 It

100.00 23 23 43

110.00 0 29 ?

FLISNT TIN[ 212.00 ARRIVAL DATE DEC. 29 |971

DISTANCE 641.lll

LOL riO,It VL |2o821 G_L -8,I! AZL I9.II H¢A Itt.il IMA

LOP 48,86 VP 22.02? GAP ,46 AZP 90,29 TAL 325,14 TAP

¢_P -12,?$ ZAL |47.20 ZAP M,I4 IT8 t71.01 ZAE 99,69 [TE

EARTH TO MARl

tit.IT tC¢ ,20199 IHC .3410 Vt ll.6gI

ITI,IO RCA 144,97 APO 218.39 V2 25,169

%82.28 ZA¢ 89.95 ETC 269.08 LVI 6.33

DLA "6°26 RAL 338.64 RAD 6142.5 VEL 11.799 PTH I,G2 VHP 3.?09 OPA -3_,09 RAP 283.87 ECC 1.3141

L-I TIN[ [NJ LAT |HJ LONG |NJ RT ASC INJ AZHTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2199,29 -30,87 90,63 197,52 128,11 18 29 43 1999,3 -13,93 71,87

2876,19 -26,08 83,36 201,34 121,88 19 13 57 1876,2 -11,42 _3,14

2700._2 -11.?6 7%.T9 204.01 1t7.00 20 10 A6 1700.5 -9.06 50.63

2419,30 -18,G1 55,53 205,60 1|3.78 21 21 56 1465,3 -7,34 33,83

2192,90 -17,43 86,04 206,13 112,63 22 41 52 1192,9 "6,68 14.1S

1939,78 -tR,Sl 16,90 205,60 113,78 23 86 5 939,8 "7.34 355.20

1?47,34 -21,76 ,71 204,01 1%7,00 0 58 15 747,3 -g,08 339,54

DIFFERENTIAL CORRECTIONS

TDE 1,7839 TRA 4.2?37 TE3-3,9761 8AU 1,0283

ROE ,6300 RRA ,7768 RE3 -,4736 FAU ,13129

FOE 4,2693 FRAtO,6?4t FC305,9166 85P 12046

9DE 1,8919 BRA 4,3437 DE3 4,0042 FSP 2563

NID-COUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SIT 7012,6 SIR 1376,3 6G3 1380,0 ST 144.0 8R 43.9 66 112.1

RRT ,_38 RRF ,9594 RTF ,9820 CRT ,9636 CR8 -,9592 C$T -.9997

8GB 7146,4 R23 ,0871 R13 ,9631 LSA 187.3 NIA 11,9 999 t,S

601 T152,4 $62 447,2 THA 10,54 EL% lSO,l EL2 1t,3 ALF 16,46

LAUNCH DATE APR 1 1971 FLIGHT TIHE 274.00 ARRIVAL GATE DEC 31 1971

HELIOCENTRIC CONIC

RL 149.48 LAL -,00

RP 219,69 LAP -,15

RC 177.690 GL 1.94

PLANETOCENTRIC CONIC

C3 19,582 VHL 4,425

LNCH AZHTH LNCH TIt4E

56,00 17 45 20

6O,OO 18 30 4

70.00 19 30 18

80.00 20 45 54

90.00 22 10 32

100,00 25 28 46

110,00 0 33 40

D|$_ANC[ 652.417 EARTH TO MARS

LOL 190.62 VL 32.336 GAL "$.75 AZL 89.73 HCA 214.0_ SNA 181.76 ECC .203!6 INC .2657 Vl 29.809

LOP 44,72 VP 21,991 GAP ,30 AZP 90,22 TAL 324,73 TAP 176,82 RCA 144,85 APO 219,71 V2 25,12t

GP -12,22 ZAL %47,5? ZAP 57,71 ITS 170.97 ZAE 98,39 ETE J81,87 ZAC 90.46 ETC 269,07 LVI 5.88

DLA -6,68 RAL 339,16 RAD 6642,7 VEL 11.615 PTH 6,84 VHP 3,743 DPA -36, 58 RAP 283, 73 ECC 1,3223

L-I TIME INJ LAT INJ LONG 1H4 RT ASC INJ AZHTH INJ TINt PO CST TIM INJ 2 LAT INJ 2 LONG

2996,71 -30,72 90,43 198,20 128,30 18 33 16 1995,7 -13,76 71,72

2871,41 -25,91 83.08 202,05 122,02 19 17 56 16?1,4 -11,21 62,90

2694,31 -2t,57 7%,41 204,74 ll?,15 20 15 12 1694,3 -8.65 50.29

2457,65 -16.40 55,06 206,35 113,94 21 26 51 1457,6 "7.09 33,40

2184,59 -17,21 35,52 206,69 1|2,79 22 46 56 1184.6 "6,42 13,69

1932,12 -16,40 %6,43 206,35 %13,94 24 0 58 932.! "7,09 354,77

1741.%3 -2%,87 .33 204.74 117,15 1 2 41 741,1 -8,85 339.21

DIFFERCNTIAL CORRECTIONS

TOE 1.8361 TRA 4.4326 TC3-4.0028 BAU t.0542

ROE ,6243 RRA ,7315 RC3 -,4394 FAU ,12776

FDE 4,2173 FRAID.3399 FC3-5,6484 SIP 12332

DDE 1,9394 ERA 4,4923 BC3 4,0268 FSP 2510

LAUNCH OATE APR I 1971

H(LIOCENTR IC CCNIC

RL 149.48 LAL -,00 LOL 190,62 VL 52,343 GAL

NIO-C.OURS[ EXECUTION ACCURACY ORBIT D[TERNINATION ACCURACT

SIT ?182,7 SIR 1309,2 863 1342,5 8T 147,2 Sfl 42,9 66 110.7

RRT ,9366 RRF ,9524 RTF ,9820 CflT ,9580 CR6 -,9534 CST -.9998

6GB 7301,1 R23 ,0822 R13 ,9829 LIA 188,? MSA 12,3 $39 1,3

8G1 7287.1 $G2 481,4 THA 9,73 ELl 152,9 EL2 11.8 ALF 15,69

FLIGHT TIM_ 276.00 ARRIVAL OkTE JAN 2 1972

DISTANCE 656,535

-5.84 AZL 89.80 HCA 215.22 SNA

RP 219.06 LAP -,11

RC 180.279 GL 1,41

PLANETOCENTRZC CONIC

C3 ]9.975 VHL 4,469

LNCH AZNTH LNCN TIME

50.00 17 46 44

60.00 18 33 53

70.00 19 34 33

80.00 20 50 34

g0.00 22 15 23

IO0.OO 23 33 26

1t0.00 0 37 56

LOP 45.85 VP 21.958 GAP ,12 AZP 90.16 TAL 324,52 TAP

GP -11.74 ZAL 147.93 2AP 56.51 ITS t70,94 ZAE 97.11 ET[

EARTH TO MARS

181.89 [CC ,20437 INC .194? Vl 29.909

179,54 RCA 144,72 AFO 219,06 V2 25,089

181,53 ZAC 90.94 ETC 289,06 LVI 5,46

DLA -?.05 RAL 839.68 RAD 6642.8 VEL 11.832 PTH 6.85 VHP 3. ?79 DPA -36.10 RAP 283.64 ECC 1.3267

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2993,14 -30,61 90,28 198,90 128,39 18 56 37 1993.1 -13,63 71,60

2867.76 -25.?B 82.96 202,77 122,12 19 21 40 1867.8 -11.06 82,72

2699.54 -21,41 ?l,SI 205,4g 117,27 20 19 23 1889,3 -8,66 50.03

2451.37 -16.23 54,67 207.12 !14.07 21 31 26 1451,4 "6.88 33.05

2177,72 -11.03 35.10 207.66 112.92 22 51 41 1%?T.7 -S,20 13,3O

1925,84 "10.23 16,04 207.12 114.07 24 5 32 925.6 "6.88 354.42

1736.16 -2t.41 .02 205.49 117.27 I 6 52 736.2 -8.66 336.94

DIFFERENTIAL CC_RECT|ON8

TOE 1.8094 TRA 4.5822 TC3-4.0245 |AU 1.080_

ROE ,6199 RRA .686T RC3 ".40T6 FAg _%2421

FOE 4.1640 FRA|O.4009 FC3-8.3634 68P 12615

BOE 1.9885 IRA 4.6436 BE8 4.045% FIP 2438

NID-COU_SE EXECUTION ACCURACY ORBIT D£TERMINATIOtJ ACCURACY

SGT 7348.2 SIR 1247,3 363 1316,5 ST 150.4 SR 41.9 86 109.2

RRT +5266 RRF .8444 RTF ,_%9 CRT .9522 CRi ",94_4 CST -,9896

SOB 7455,3 R2& .0779 R13 .9827 LSA 190.1NSA 12,? 85A 1.3

861 7459,4 662 456.4 THA 8,99 ELI 155.6 EL2 12.4 ALF 14,96

LAUNCH DATE APR 1 lgTl FLIGHT TIN£ 278.00 ARRIVAL DATE JAN 4 19?2

NELI(X[NTRIC CONIC

RL 149,49 LAL ",00

RP 219,43 LAF -,08

RC lOt.e?% 6L ,92

PLANETCH:ENTRIC CONIC

C3 20.385 VNL 4.516

LNCH AZHTH INCH TIME

SO.0O 17 49 57

60,00 18 37 27

TO,DO 19 38 33

60.00 20 $4 56

gO.GO 22 19 55

100.D0 23 37 48

110.00 0 41 55

DIFFERENTIAL CORRECTION6

TDE 1,9451 TRA 4.7532 TC3-4.0409 8AU 1.1060

RDE ,6169 RRA .6483 RE3 -.3787 FAU ,12052

FOE 4,1139 FRAIO,2989 FC3-5,1182 89P 12897

BOG 2°0406 5RA 4.7872 DC3 4.0582 FSP 2405

DISTANCE 660.143 EARTH TO MARS

LOL 190.12 VL 32.350 GAL "5.95 AZL IS.IT HCA 216.35 INk 182.01 [C¢ .20562 INC .1284 Vt 29,809

LOP 4_,gT YF 2%.9%i GAP -,06 AZP g0,%0 TAL 323.90 TAF 180.23 RCA 144.$6 AFO 219,43 V2 25,040

GP -11,28 ZAL 148,29 ZAP 55.35 IT5 170.9! ZAE 95,86 [TE 181.24 ZAC 91.40 ETC 269.06 L¥! 5,04

DLA -?,5? RAL 340,18 RAD 6643,0 VEL _1,849 PTH 6,88 VHP 3.816 DPA -35,65 RAP 283.80 ECC 1,3355

L-I TIME INJ LAT ]NJ LONG INJ RT AIC INJ AZNTH INJ TIN% PO ¢9T TIH INJ 2 LAT INJ 2 LONG

2961,45 -30.54 g0,18 19g.60 128,44 18 39 49 1991.5 -13.55 71.53

2865,12 -28,66 82.70 203.50 122,19 19 25 13 t865.1 -10,95 62,$9

2685,50 -21,29 70,87 206,24 117,36 20 23 IB t685.5 -8.52 49,82

2446.35 -18,09 54,37 207,88 %14,17 21 35 43 1446.4 -6.71 32.77

2172,16 -16,88 34,?6 208,43 113,03 22 58 7 t172,2 -6.02 12.99

1920.82 -18,09 15,73 207,88 114,17 24 g 49 920.8 -6,71 384.14

1732.32 "21,29 359,79 206,24 117,36 1 10 47 732,3 -8,52 338.74

MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

SIT 7309,8 SIR 1190.9 SG3 |284.2 ST 153.6 SR 41.1 33 ]07.8

RRT .9]98 RRF .9354 RTF ,9818 CRT .9462 ORS -.9432 CST -.9998

SGB 7603.? R23 .0?38 R13 .9825 LSA lgl.6 NSA 13.1SSA 1.3

SG1 7589,6 $62 462.3 THA 8,33 EL1 158.5 EL2 12.g ALF 14.30

539



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR tlITt FLIGHT TII4_ 2RO.OO ARRIVAL OAT[ JAN i 1972

HELIOCENTR|¢ CONIC OISTAN¢E 884.747 EARTH TO MARS

RL |49,48 LAL -,00 LOL 180.8| VL $|.$58 GAL -G.03 AZL 89.93 NCk ZI?.A? 8NA |8_,23 [¢¢ ,2089_ IN¢ .0860 ¥1 19,109

RP !19,80 LAP -.04 LO_ 48,10 VP _|.884 GAP ",25 AZP gO.O5 TAL 323.4? TAP 180.94 RCA |44.44 APO 219.81 V2 25.00?

RC 18S.4?5 GL .AT GP -19.86 ZAL |48,84 ZAF 54.23 £T8 170.90 ZA[ t4,63 IT[ 180o9T ZAC 91.82 ETC 289.07 LVi 4.64

PLAM[TOC[NTRIC CONIC

C3 20,615 VHL 4.562 DLA -7.6? RAL 340.67 RAO 6843.2 VEL 11.867 PTH 6.88 VHP 3.855 OPA -55.23 RAP 283.60 [CC 1.3428

LNCN AZMTH LNCN TIME L'! TIME INJ. LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 17 53 1 2990.59 -30.30 gO.|3 200,31 128.47 18 42 5| 1990.6 -13.Sl TI.49

60,00 18 40 SO 2863.40 °25.62 82.60 204,24 122.24 lg 28 33 1863.4 -10.87 62.51

70.00 19 42 I? 2882.7t "21.20 70,70 207.00 II7,42 20 27 0 |682.7 -8.42 49.67

60.00 20 sg I 2442.49 -17,98 54.13 208.85 |14.25 21 3g 44 t442.5 -G.58 32.56

9D.OD 22 24 g 2167.82 -IG.T6 34.49 209.21 113.11 23 0 17 116T.8 -5.89 12.75

lO0.OO 23 41 53 1916.96 -17.98 15.50 208.55 114.25 24 13 50 917.0 -6.58 353.93

110.00 0 45 40 1729.52 -21.20 359.82 207.00 117.42 I 14 29 729.5 -8.42 338.59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION AccuRACY ORBIT DET[RMINATION ACCURACY

TOE 2.0016 7RA 4.9152 TC3-4.0530 BAU 1.1321 SGT 7667.5 $GR 1138.9 $03 1251.8 ST 156.7 8R 40.3 SS 106.4

RDE .6149 RRA .609g RC3 -.3822 FAU .11692 RRT .9097 RRF ,9254 RTF .9816 CRT .9400 CR8 -.9379 CST -.9999

FDE 4.0622 FRAlO.t127 FC3-4.8631BSP 13176 SGB 775|.6 R23 .0700 R13 .9822 LSA 193.2 MSA 13.6 8SA 1.3

BDE 2.09410RA 4.9529 BC3 4.0683 FSP 2351 8G1 7737,4 SG2 468.7 TNA ?.T2 ELI 161.3 EL2 13.4 ALF 13.69

340



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM OAT[ APR 2 It?|

NELIO(EMTIIC C(_JlC

RL 149.52 LAb ".00

RP 207.3l LAP "1.$$

RC 59.24| GL "12.70

FLANETOCENTRI¢ CONIE

C3 39,807 VHL 6.SOS

LNCH AZNTfl LNON TIME

S0.00 18 38 25

80.00 19 45 53

?O.O0 21 14 27

80,00 03 0 39

90,00 0 45 I

100,00 1 4? 2?

110.00 2 17 49

FLI_NT TIN[ t34.00 ARRIVAL DATE AUG 14 tSY!

DISTANCE 374.334 TO MARS

LOL 101,61VL 34.883 $AL "1.78 AZL 92,34 HEA 107,71 8NA 2.3564 vl 29.800

LOP 519.34 YP EI.999 GAP 19.53 kZP 68.$? TAL 338.82 TAP 294.10 V2 86.414

GP 3.68 ZAL 135.90 ZAF |t?.eS (TS 162.2S ZAE 168.03 ETE 275.00 LVI -IS.At

OLA "23,64 RAL 336,06 RAO 6650,6 VEL 12.636 PTH 7.49 VHP 9.538 DPk -16.32 RAP 309.69 ECC 1.9551

L-! TIME [NJ LAT [NJ LONG [NJ RT ASS |NJ AZMTH ]NJ TIME I_D CST TIN ZNJ 2 LAT INJ 2 LONG

2821.43 -02.98 81.06 202.40 132.88 19 23 28 1821.4 -5.1I 64.29

2636.98 -16.79 69.95 207.g3 127.19 20 29 49 1636.7 -.98 51,52

2376.30 -10.67 53.22 212.32 122.64 21 54 3 13T6.3 3.22 53.59

2043.92 -5.54 31.10 215.43 119.39 23 34 43 1045.9 6.83 10.58

1719.99 -3.32 8.50 216.68 118.10 1 13 4! 720.0 8.41 347.61

1518.39 -5.54 352.4? 215.43 119.39 2 12 45 518.4 6.83 331.95

1423.12 -10.87 342.14 212.32 '122.84 2 41 32 4_3.1 3.22 322.51
DIFFERENTIAL CCRRECTZOI_

TOE -.8517 TRA-1.7538 TC3 -.0894 BAU .081I

ROE -.5301 RRA .0452 RC3 .1234 FAU .041U7

FOE .6348 F'RA 2.0011 FC3 -.8932 BSP 3253

BOG 1.0032 BRA 1.7542 BE3 .1524 FSP 28?

LAUNCH OATS APR 2 1971

HELIOCENTRIC CEltIC

RL 149.52 LAL ".00 LOL 191.61 VL 34.102 GAL

EARTH

619.?$ ECC .$3034 INC

100.53 RCA 145.35 APO

133.31ZAC 104.91 £TC

NIO-COURsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1906.0 5GR 507.9 SG3 203.S ST 46.6 SR 24.1 SS 34.2

RRT .2660 RRF -.3046 RTF -.8399 CRT .8131 CRS .6752 CST .9775

SGD 1972.5 R23 -.0499 R13 -.8411 LSA 80.6 NSA !5.? 88A 1.1

SG1 1911.9 SG2 485.2 THA 4.66 ELI 50.9 EL2 12.9 ALP 24.43

FLIGRT TIME 136.00 ARRIVAL DATE AUG 16 1971

RP 207.27 LAP -1.85

RE 56.362 GL -13.18

PLANETOCENTRIC CONIC

C3 38.00? VHL 6.165

LNCH AZNTH LNCH TIME

50.00 18 39 34

60.00 19 49 48

70.00 21 19 29

80.00 23 7 19

gO.00 0 52 41

100.00 I 54 4

110.00 2 22 52

DISTANCE 377.242 EARTH TO MARS

"6.62 AZL 92.38 HCA 128.97 6HA 216,76 ECC .32900 INC 2.3?99 VI 29.800

101.82 RCA 145.44 APO 288.08 V2 26.428

129.52 ZAC 105.04 ETC 275.69 LVI -18./0

LOP 320,60 VP 25.852 GAP 19.05 AZP 88.50 TAL 332.86 TAP

GP 3.84 ZAL 135.95 ZAP 166.98 ETS 162.74 ZAE 168.52 ETE

DLA -24.06 RAL 336.32 RAD 6650.0 VEL 12.565 PTH 7.43 VHP 9.280 DPA -18.26 RAP 310.04 ECC 1.6255

L-I TIME [NJ LAT INJ LONG ]NJ RT AGE [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LOnG

2800.65 -22.01 80.03 202.09 t33.31 19 26 15 1800.6 -4.07 63.33

2613.86 -15.84 68.75 207.63 127.55 20 33 22 1613.9 .02 50.43

2350.19 -9.70 51.81 212.07 122.91 21 $8 40 1350.2 4.22 32.23

2012.89 -4.50 29.38 215.25 119,55 23 40 49 1010.9 7.85 8.85

1685.$4 -2.21 8.57 216.51 118.20 1 20 47 685.5 9.4? 345.64

1487.36 -4.50 350,75 215.25 119.55 2 18 51 497.4 7.85 330.22

1397.00 -9.70 340.73 212.07 122.91 2 46 9 397.0 4.22 321.14

DIFFERENTIAL CCRRECTION9

TOE -.8508 TRA-1.7390 TC3 -.0831 BAU .0794

ROE -.5138 RRA .0306 RC3 .1323 FAU .04232

FOE .6606 FRA 2.0831 FC3 -.9639 BSP 3325

BDE .9939 ERA |.7393 8C3 .1582 FSP 308

LAUNCH DATE APR 2 1971

H[LIC_[NTRIC CCNIC

RL 149.52 LAL -.DO LOL 191.61 VL 33.98? GAL

RP 207.18 LAP -1.85 LOP 321.86 VP 25.712 GAP

MID-C(_URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1941.3 8GR 505.5 893 216.6 ST 47.6 SR 23.9 9S 35.4

RRT .3116 RRF -.3322 RTF -.8458 CRT .8190 CRS .6801 CST .97_7

SGB 2006.0 R23 -.0543 R13 -.8472 LSA 62.0 MSA 15.6 SSA 1.2

SG1 1948.1 $G2 478.7 THA 4.94 ELI 51.8 EL2 12.6 ALF 23.85

PLIGHT TIME 138.00 ARRIVAL OATS AUG 18 1971

RC 56.568 GL -13.69

PLANETOCENTRIC CONIC

C3 36.336 VHL 6.028

LNCH AZMTH LNCH TIN(

50.00 18 42 50

80.00 19 53 53

70.00 21 24 48

80.00 23 14 20

go.o0 1 1 1

100.00 2 1 8

110.00 2 25 10

DISTANCE 380,236 EARTH TO MARS

-6.47 AZL 92.42 MCA 130.23 SMA 214.03 ECC .32000 INC 2.4210 Vl 29.800

18.38 AZP 88.44 TAL 332,90 TAP 103.13 RCA 145,54 APO 282.53 V2 26.438

125.53 ZAC 105.18 ETC 275.79 LVI -18,99GF 4.02 ZAL 135.91ZAP 166.09 ETS 165.16 ZAE 168.95 ETE

DLA -24.49 RAL 336.61 MAD 6549.4 VEL 12.499 PTH 7.39 VH# 8.990 DPA -16.00 RAP 310.38 ECC 1.5980

L-I TIME INJ LAT IMJ LONG |NJ RT ASC [NJ AZNTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

27?9.?4 "21.03 79.01 201.79 133.72 19 29 10 1779.7 "3.02 92.45

2590.78 -14.88 67,58 207.36 127.90 20 37 4 1590.8 !.04 49.33

2323.31 -8.71 50.38 211.86 123.15 22 3 31 1323.5 5.23 30.82

1980.67 "3.42 27.61 215.11 !19.6S 23 47 21 980.7 8.91 7.04

1649.31 -1.04 4.55 216.42 118.26 1 28 30 649.3 10.58 343.55

1455.15 "5.42 345.98 215.11 119.SS 2 25 23 455.1 8.91 528.41

1370.33 -8.71 339.50 211.$6 123.15 2 51 0 370.3 5.25 319.74

DIFFERENT IAL CCRRECTIONS M! O-COURSE EXECUTION ACCURACY

TOE -.8498 TRA-1.7259 TED -,0759 BAU ,0781 $GT 1975,4 $GR 503.? SG3 230.?

ROE ".4903 RRA .0156 RE3 .1417 FAU .04366 RRT ,)593 RRF ",3S19 RTF -._al5

FOE .8878 FRA 0.1590 FC3-1.0402 BSP 3395 SGB 2058.S R23 ".059! R13 -.85_0

BOG .9551BRA 1.7237 6C3 .1508 FSP 331 891 I965.2 892 472.0 THA S.24

LAUNCH DATE APR 2 1971 FLIGHT TIME |40.00

HELIOCENTRIC CCN|C DISTANCE 383.36?

RL 149.52 LAL -.OO LO_ 191.61 VL 33.8?9 GAL "6.33 AZL 92.46 HCA 131,49 SNA

RP 207.09 LAP -1.85 LOP 323.13 VP 25,579 GAP 18.11 kiP 88.37 TAL 332.95 TAP

RC 59.856 GL -14.21

PLANETOCENTRIC CONIC

C3 54.796 VHL 5.898

LNCH AZMTH LNCM TIME

50.00 18 49 14

60.00 19 58 g

70.00 21 30 23

80.00 23 21 57

90.00 I 10 ?

100.00 2 8 44

110.00 2 33 48

GP 4.01 2AL 133.94 ZAP 165,17 ETS 163.51 ZAE 169,29 ETE

DLA -24.95 RAL 336.90 MAD 5648.8 VEL 12.437 PTH 7.34 VHP 8.728 DPA -15.72

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TItlE PO CST TIM

2758.71 -20.04 77.99 201.54 134.10 19 32 12 1758.7

2567.42 -13.90 66.37 207.14 128.22 20 40 57 1567.4

2096.24 -7.70 48.93 211.69 123.38 02 8 40 1296.2

1947.19 -2.28 25.76 215._ 119.78 23 54 24 947.1

1610.93 .19 2.41 216.40 118.28 I 36 57 610.9

1421.58 -2.28 347.13 215.03 119.78 2 32 26 421,6

1343.06 "7.70 337.85 211.69 123.x8 2 56 9 343.1

DIFFERENTIAL CCRRECTIONS

TOE -.8487 TRA-I.7080 TC3 -.0686 BAU .0774

ROE -.4835 RRA .0002 RC3 .1517 FAU .04507

FOE .7164 FRA 2.2592 FC3-1.1217 68P 3467

BOG .9768 BRA 1.7080 8C3 .1665 FSP 356

ORBIT DETERMINATION ACCURACY

3T 48.6 SR 25.7 65 58.7

CRT .8254 CR8 .6858 C|T .9?80

LSA 63.4 MSA 15.5 38A I.Z

ELI 52,S EL2 12,3 ALP 25.2?

ARRIVAL DATE AUG 20 197!

EARTH TO MAR5

211.3t E¢C .31147 INC 2,464_ YI 2S,$OD

|04,44 RCA 145.64 APO 277,40 V2 23,443

121.43 ZAC 105.3_ ETC 2?5,57 LVl -IS.29

RAP 510.6_ ECC 1.5725

INJ 2 LAT INJ 2 LONG

-1.96 61.S?

2.07 48.21

6.28 29.39

10.00 5.15

11.73 341.32

10.00 326.51

6.26 318,3(_

ORBIT DETERMINATION ACCURACY

ST 49.5 8R 23.5 35 38.0

CRT .8322 CRS .6917 CST .9Y52

LSA 64.9 NSA 15.4 SSA 1.2

ELI 53,5 EL2 12.t ALP 22.?6

MID-COURSE EXECUTION ACCURACY

SGT 2008.8 8GR 502.6 $G5 045.8

RRT .3688 RRF -,3939 RTF -.8367

SGB 20?0.7 R23 -.0645 R13 -.8584

6G1 20t7.8 SG2 465.1 THA 5.57



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 2 1971

HELIOCENTRIC CONIC

RL 149.52 LAL ".00

RP 2O?.Dl LAP -1.64

RC 57.225 GL -14.75

PLANETC)¢ENTRIC CONIC

C3 33.350 VHL 5.T75

LNCH AZNTH LNCN T1NE

50.D0 18 4g 45

60.00 20 2 36

70.00 21 36 18

80.00 23 30 10

90.00 1 20 lO

100.00 2 16 57

110.00 2 39 40

PLIGHT TIME II2.0O ARRIVAL DATE AUG 22 1971

DISTANCE 386.565 EARTH TO MARS

L_ 191.61 VL 13.?76 GAL °6.19 AZL 92.51 HCA |12.79 INk 209.20 ECC ,30319 INC 2,5100 VI 29.800

LO_ I84,39 VP 25,452 GAP 17,65 AZP 88,10 TAL 311,O! TAP 105,77 RCA 145.T_ APO 272.97 V2 26,457

GP 4.42 ZAL 135.76 ZAP 164,23 ST8 161,80 ZAE I69,S9 ETE 117,28 ZAC 103.49 ETC 275.96 L¥1 -_9.59

DLA -23.43 RAL 357.19 RAD 6648.$ VEL t2.380 PTH 7.30 VHP 6.474 DPA -15.44 RAP $10.98 ECC I.$469

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH lNJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2737.57 -|9.03 76.99 201.32 134.47 19 35 22 1737.9 -.90 60.69

2543.T8 -12.90 65.17 E06.96 128.52 20 45 0 IS43.8 3.11 47.08

2268.30 -6.65 47.45 211.57 123.50 22 14 6 1268,3 7.31 27.91

1911.94 -I.09 23.83 215.0! 119.84 24 2 2 9tl.9 11.13 3.14

1569,85 1.52 .12 216.46 118.24 I 46 20 569.8 12.94 338.91

1366.41 -1.09 345.20 215.01 119.84 2 40 4 386.4 11.13 324.51

1315.12 -6.65 336.36 211.57 123.58 3 1 39 315.1 7.31 316.62

DIFFERENT I AL CCRRECTIONS

TOE -.8468 TRA-1,6S06 TC3 -.0604 8AU .0773

ROE -.4694 RRA -,0157 RC3 .1624 FAU ,04637

POE .7459 FRA 2.3531 FC3-1.2090 B6P 3530

BDE .9682 BRA 1,6907 BC3 °1733 F6P 392

LAUNCH DATE APR 2 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2039.6 $GR 502.4 663 261.8 ST 50.4 SR 23.3 SS 39.3

RRT ,4003 RRF -.4278 RTF -.8617 CRT .8594 CR6 .6982 CST °9744

$GB 2100.6 R23 ".0704 R13 -.8636 LSA 66.3 NSA IS.3 SSA 1.2

361 2050.0 362 458.1 THA 5.93 ELI 54.3 EL2 11.8 ALF 22.30

PLIGHT TIME 144.00 ARRIVAL DATE AUG 24 1971

DISTANCE 389.843 EARTH TO NARS

RL 149.52 LAL -.00

RP 206.94 LAP -I.84

RC 57.675 GL -15.31

PLANETOCENTRIC CONIC

C3 32.019 VHL 5.659

LNCH AZNTH LNCH TIRE

30.00 18 53 24

60.00 20 7 16

70.00 21 42 34

80.00 23 39 7

go.o0 1 31 27

100.00 2 25 54

110.00 2 45 57

LOL 191.61VL 33.678 GAL -6.05

LOP 325.66 VP 25.332 GAP 17.20

GP 4.63 ZAL 135.66 ZAP 163.27

DLA -25.92 RAL 337.49 RAO 6647.8

L-! TIME INJ LAT INJ LONG

2716.32 -18.02 75.99

2519.84 -11.88 63.97

2239.64 -5.37 45.93

1874.88 .16 21.80

1525.27 2.95 357.63

1349.35 .16 343.16

1286.46 -5.57 334.85

AZL 92.56 HCA 134.02 6MA 207.06 ECC .29574 INC 2.5574 Vl 29.800

AZP 88.22 TAL 333.07 TAP 107,10 RCA 145.82 APO 268.29 V2 26.466

ET$ 164.04 ZAE 169.75 ETE 113.21 ZAC 103.67 ETC 276.04 LVI -19.90

VEL 12.326 PTH 7.26 VHP 8.228 DPA -15.14 RAP 311.25 ECC 1.5270

INJ RT A3C INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

201.15 134.81 19 38 40 1716.3 .17 $9.80

206.82 128.80 20 49 16 1519.8 4.16 43.94

211.51 123.75 22 19 54 1239.6 8.38 26.38

213.06 119.86 24 10 22 874.9 I2.30 1.02

216.61 118.14 1 56 52 525.3 14.22 336.27

215.06 119.86 2 48 24 349.3 12.30 322.38

211.51 123.75 3 7 23 286.5 8.38 315.30

DIFFERENTIAL CORRECTIONS

TDE -.8453 TRA-1.6729 TC3 -.0521BAU .0777

ROE -.4561RRA -.032| RC3 .1739 FAU .04817

FOE .7772 FRA 2.4519 FC3-1.3023 BSP 3593

BDE .9605 BRA 1.6732 BC3 .1815 FSP 410

LAUNCH DATE APR 2 1971

HELIOCENTRIC CCt_IC

RL 149.52 LAL -.OD

RP 206.87 LAP -1.83

RC 58.203 GL -1S.B9

FLANETOCENTRIC CONIC

C3 30.786 VHL 5.54S

LNCH AZNTH LNCH TINE

50.00 IS 57 _2

60.00 20 I2 10

?O.OO 2I 49 15

SO.DO 23 48 58

90.00 1 44 24

IO0.0O 2 35 45

IlO.O0 2 52 37

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2069.6 SGR 503.3 SG3 278.8 ST 51.3 SR 23.t SS 4O.v

RRT .4337 RRF ".4638 RTF -.9664 CRT .847! CR8 .7056 c3r .g735

SGB 2129.9 R23 ".0769 R13 -.8685 LSA 67.7 N3A 15.2 3SA 1.2

861 2081.6 6G2 450,9 THA 6.32 ELI 55.1 EL2 11.4 ALP 21.88

FLIGHT TINS 146.00 ARRIVAL DATE AUG 26 19T1

LOt- 191.61 VL 33.386 GAL -5.92

LOP 326.93 VP 25.217 GAP 16.76

GP 4.87 ZAL 135.55 ZAP 162.28

DISTANCE 393.194 EARTH TO MARS

AZL 92.61HCA 135.29 SMA 205.0T ECC .28849 INC 2.6066 Vl 29.600

AZP 88.15 TAL 333.14 TAP |08.43 RCA 145.91APO 264.23 V2 26.473

ETS 164.23 ZAE 169.85 ETE 109.$1ZAC 105.87 ETC 276.12 LVI -20.22

DLA -26.44 RAL 337.79 RAD 6647.3

L-I TINS INJ LAT INJ LONG

2694.92 -16.99 75.00

2495.53 -10.84 62.75

2210.10 -4.45 44.38

1835.39 1.50 19.63

1475,78 4.54 354.85

t309.$6 1.50 341,00

1256.92 -4.45 333.30

VEL 12,277 PTH 7.22 VHP 7.989 DPA -14.84 RAP 311.49 ECC I.SOST

INJ R r ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

201.03 135.14 19 42 7 |694.9 1.24 58.91

206.74 129.06 20 53 46 1495.5 5.22 44.77

211.51 123,90 22 26 5 1210.I 9.46 24.80

215.20 119.82 24 19 33 835.4 13.52 358.73

216.88 117.94 2 9 0 475.3 15.61 333.30

215.20 119.82 Z 57 35 309.9 13.52 320.10

211.51 123.90 3 13 34 256.9 9.48 313.72

DIFFERENTIAL CORRECTIONS

TDC -.8320 TRA-I.S429 TC3 -.0284 RAU .0778

ROE -.4433 RRA -.0488 RC3 .1864 FAU .04987

FOE .8096 FRA 2.554? FC3-1.4025 95P 3514

SOS .942T ERA 1.6432 6C3 .1886 FSP 440

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2080.2 SGR 505.5 SG3 296.8 ST 51.5 SR 22.9 SS 42.0

RRT .4692 RRF -.5013 RTF -._,48 CRT .6537 CR8 .7134 CST .9732

3G8 2140.7 R23 m*0808 R] 3 -.8769 LSA 66.7 NSA 15.1SSA 1.1

$GI 2094.$ SG2 443.4 THA 6.8t EL1 55.3 EL2 11.1 ALP 21.72

LAUNCH DATE APR 2 1971 FLIGHT TIME 148.00 ARRIVAL DATE AUG 28 1971

NELICH_ENTRIC CONIC

RL 149.52 LAL -.00

RP 206,82 LAP -I.03

RC SS.BO7 GL -16.49

PLANETOCENTRIC CONIC

C3 29.650 VHL 3.445

LNCH AZMTH LNCH TIME

30.00 19 1 11

60.00 20 17 15

70.00 21 36 21

80.00 0 3 50

90.00 1 39 46

100.00 2 46 42

110.00 2 39 44

OlFFERENTIAL CORRECTIONS

TDE -.8362 TRA-1.6290 TC3 -.0279 6AU .0797

ROE -.4317 RRA -.0663 RC3 .1992 FAU .05166

FOE °8440 FRA 2.6530 FC3-1.5084 6SP 3631

8DE .9411BRA 1.6303 BC3 .2012 FSP 471

DISTANCE $98.611 EARTH TO MARS

-5.79 AZL 92.88 HCA 136.55 IMA 201,24 ECC .28164 INC 2.6506 Vl 29.000

V2 26.479

LVI -20,55

LOL ISI.GI VL 55.499 GAL

LOP 328.20 VP E$.!07 GAP 16,35 AZP 88.07 TAL 313.22 TAP 109.?7 RCA 148.00 APO 280.47

GP 8.12 ZAL 135.41ZAP 161.27 ETS 164.38 ZAE 169.89 ETE 105.08 ZAC 106.09 ETC 276.19

DLA -26.98 RAL 358.09 RAO 6646.9 VEL 12.251PTH ?.18 VNP T.759 DPA -14.52 RAP 311.71ECC 1.4880

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CSY TIN INJ 2 LAT INJ 2 LONG

26?3.44 -13.95 74.02 200.95 135.44 19 45 44 1673.4 2.32 SB.O)

2470.94 -g.79 61.54 206.71 12g.29 20 38 30 1470.9 6.30 43.58

21?g.71 -3.29 42.Tg 211.57 124.01 22 32 41 11T9,7 10.60 23.1F

1793.2! 2.93 |?.$0 215.44 119.75 0 33 43 793.2 14.81 356.24

1419,12 6.33 351.6G 217.30 117.62 2 23 25 419,1 17.14 :29.64

1267.47 2.93 338.6? 215.44 119.73 3 7 49 267.5 14.81 317.61

1226.53 -3.2g 331.70 211.57 124.01 3 20 10 226.5 10.60 312.08

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2115.3 $GR 309.5 SG3 316.0 ST 52.6 SR 22.? $s 43.5

RRT .5052 RRF -.5405 RTF -.8764 CRT .8635 CRS .7223 CST .9718

$GB 2175.8 R23 -.0905 R13 -.8790 LSA 70.3 NSA t5,0 $SA t.1

SG1 2131.6 $62 436.4 THA 7.24 ELI 56.3 EL2 10.7 ALF 21.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L&UNCH DATE APR _ |8T1

HELIOCENTRIC CONIC

RL 149.52 LAL -,00

RP lOG.?? LAP -1.82

RC 59.485 GL -I?.12

PLANETOCENTR|C CONIC

C5 18.GO1 VHL 5,34R

LNCH AZNTH LNCH TIME

SO.DO lg 5 20

GO.DO 20 22 44

TO.O0 22 3 $8

80.00 0 18 14

90.00 2 19 24

100.00 2 39 S

110.00 3 T 21

LOL 191.81VL

LOP 329.46 VP 25.003 GAP 15,90 AZP 87.99 TkL 333.30 TAP 111.12 RCA 146.08

GP 5.39 ZAL 135.26 ZAP i60,23 ETS 164.50 ZAE 169.86 [TE 102.59 ZAC 106,33

OLA -27.54 RAL 338.40 RAO 6648.5 VEL 12,188 PTH 7.15 VHP 7.535 DPA -14.20

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2851.82 -14,90 75.04 200.95 135,73 19 49 52 1651.8

2445.95 -8,71 60.31 206.74 129,51 21 3 30 1448.0

2148.22 -2.09 41.14 211.70 124.|D 22 59 47 1148.2

1746,54 4.30 14.74 215.79 119.55 0 45 20 746.5

1349.35 8.52 347,70 217,97 117.07 2 41 53 349.3

1221.01 4.50 356.11 215.79 119.55 3 19 26 221.0

1195.03 -2.09 330.06 211.70 124.10 3 27 16 195.0

FL|GRT TIN_ 150.00 ARRIVAL DATE AUGGO 1971

OI|TANC[ 400.089 EARTH TO MARS

33,417 GAL -S.G? AZL 92,71 HCA 137.82 8NA 101.53 ECC .27516 INC 2.7128 Vl 29.800

APO 256.99 V2 26.485

[TC 278.28 LVl -20.89

RAP 3|1.89 ECC 1.4707

1NJ 2 LAT INJ 2 LONG

3.41 57.10

7.59 42.37

11.75 21.45

16.19 353.48

18.93 325.51

/6.19 314.85

11.TS 310.37

DIFFERENTIAL CORRECTIONS

TOE -.83?4 TRA-I.811T TC3 -.0234 BAU .0819

ROE -.4208 RRA -.0853 RC3 .2130 FAU .05355

FOE .880? FRA 2.7769 FC3-I,8209 B6P 3747

BOG .9373 8RA 1.6139 BC3 .2143 FSP 506

RIO-COORS( EXECUTION ACCUR%CY ORBIT DETERMINATION ACCURACY

SOT 2144.2 $GR 515.6 963 336.3 ST 53.5 SR 22,8 SS 44.9

RRT ,_22 RRF -,5809 RTF -.8790 CRT .5732 CRS .7321 CST .9706

SGO 2205.3 R23 -flOG5 R13 -.8820 LSA 71.9 HSA 15.0 95A 1.1

SGI 2163.1 862 429.5 THA 7.74 ELI 57.2 EL2 10.3 ALF 20.95

LAUNCH DATE APR 2 19T1 FLIGHT TIME 132.00 ARRIVAL DATE 3EP I 1971

HELI(XENTRIC CCNIC

RL 149.52 LAL -.00

RP 206.74 LAP -1.81

RC 60.233 GL -17.76

PLANETOCENTRIC CONIC

C3 27.634 VHL 5.257

LNCH AZNTH LNCH TIME

SO.O0 19 9 42

SO.DO 20 28 28

70.00 22 12 13

80.00 D 30 40

90.00 2 51 2

100.00 _ 13 32

110.00 3 15 35

DISTANCE 405.623 EARTH TO MARS

LOL 191.81 VL 33.33g GAL -5.55 AZL 92.77 HCA 139.0g SMA 199.95 ECC .26903 INC 2.7698 Vl 29.800

LOP 330.73 VP 24,903 GAP 15.49 AZP 87,9I TAL 333.38 TAP 112,47 RCA 146.19 APO 253.73 V2 26,4_9

GP 5.68 ZAL 135.0e ZAP 159.16 ETS 164.58 ZAE 189.77 ETE 99.53 ZAC 106.59 ETC 276.32 LVI -21._4

OLA -28.12 RAL 338.72 RAG 6646.1 VEL 12.148 PTH 7.12 VHP 7.318 DPA -13.86 RAP 312.05 ECC 1.4548

L-Z TIME INJ LAT INJ LONG ZNJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

2630.05 -13.83 72.07 200.95 135.99 19 53 32 1639.0 4.50 q6.19

2420.51 -7.60 59.07 206,83 129,70 21 8 49 1420.5 8.49 41.13

2115.45 -.84 39.43 211.92 124.14 22 47 28 1115.4 12.94 19.65

1694.22 6.25 II.84 216.29 119.26 O 58 54 694.2 17.69 350.32

1241.55 11.79 341.48 219.22 115.89 5 11 43 241.5 21.46 318.82

1168.69 6.25 335.21 216.29 119.26 3 33 I 168.7 17.69 311.69

1162.25 -.84 328.35 211.92 124,14 3 34 57 162.3 12.94 30_.57

D|FFERENTIAL CCRRECTIONS

TOE ".8365 TRA-I.5906 TC3 -.0|56 BAU .0844

ROE -.4108 RRA -./046 RC3 .2279 FAU .05560

FDE .9188 FRA 2.8g50 FC3-1.7417 BSP 3811

BOG .9320 ERA 1.5941 8C3 .2204 FSP 541

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACt

SGT 2166.9 SGR 524.1 SO3 337,9 3T 54.3 9R 22.5 89 46.4

RRT .5799 RRF -.6218 RTF -.8819 CRT .8833 CR8 .7427 CST .9892

SOB 2229.4 R23 -,1107 R15 -.8854 LSA 73.4 MSA 14.9 3SA 1.1

SOl 2i88.9 8G2 422.7 THA 9.29 ELI 57.9 EL2 9.9 ALF 20.72

LAUNCH DATE APR 2 1971 FL|GHT TIME 154.00 ARRIVAL DATE SEP 3 1971

HELI(XENT RIC CONIC

RL 949.52 LAL -.00

RP 206.71 LAP -1.80

RC 61.050 GL -18.43

PLANETC_£NTRIC CONIC

C3 26.747 YHL 3.172

O|8TANC£ 407.208 EARTH TO MARS

_OL 191.61 VL 33.265 GAL -5.44 AZL 92.83 HCA 140.36 8NA 196,49 ECC .26323 |NC 2.8298 Vt 29.800

LOP 332.00 VP 24.908 GAP 15.08 AZP 87,92 TAL 333,46 TAP 113.82 RCA 146.24 APO 250.73 V2 26.492

GP 5.99 ZAL 134.89 ZAP 158.07 ET5 164.62 ZAE 169.64 ETE 97.13 ZAC 106.87 ETC 278,38 LVI -21.60

LNCH AZNTH LNCH TIN( L-| TIME INJ LAT

50.00 19 14 17 2608.11 -12.76

80.OO 20 54 35 2394.58 -6.47

70.00 22 21 8 2081.11 .47

80.00 0 48 20 1832.39 6.2_

84.76 2 35 5 1289.|0 |4.74

100.00 3 31 12 1108.86 8.29

110.00 3 24 30 1127.92 .47

01FFCR(NTIAL CORRECTION8

TD£ -.8550 TRA-I.5682 TC5 -.0085 8AU .D872

ROE -.4018 RRA -.1251RC5 ._458 FAU .05771

FOE .9594 FRA 3.0196 FC3-1.8662 83P 3866

9DE .9265 ERA 1.5732 BC5 .2439 FSP 580

bAUHCM DATE APR 2 IgT1

HELIOCENTRIC CONIC

OLA -28.72 RAL 339.04 RAO 8645.7 VEL 12.112 PTH 7.09 VHP T.109 DPA -13.50 RAP 312.17 £CC 1.4402

]NJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LON_

71.09 201.04 136.24 19 57 45 1608.1 5.60 55.2?

57.81 206.98 129.07 21 14 27 1594.8 9.61 39.86

37,64 212.22 124.15 22 55 49 1061.1 14.17 17.75

8.59 217.0! 118.79 I 15 32 632.4 19.39 346.52

340.39 220.34 114.93 2 56 34 289.1 23.76 322.89

329.76 217,01 t18.79 3 49 39 106.9 19.39 507.89

320.56 212.22 124.15 5 43 18 127.9 14.17 308.66

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2168.5 SGR 538.3 863 309.7 ST 55.0 OR 22.4 58 48.0

RRT .6173 RRF ".8G26 RTF -._,4R CRT .893T CR| .7543 CST .9979

DOS 2251.0 R23 ".1219 RI3 -.8800 LSA 74.9 MSA 14.0 S_A 1.1

SOl 221_.2 $62 410,2 THA 3.9| ELI 56.8 EL2 9.4 ALF 20,55

FLIGHT TIME 156.00 ARRIVAL DATE 8EP 5 1971

RL 148.82 LAL -.DO

RP 208,69 LAP -|,80

RC 91.933 6L -19.12

PLANETOCENTRIC CONIC

C3 25.gs4 VHL 5.093

LNCH AZNTH LNCH TIME

SO.DO 19 19 G

60.00 20 41 D

70.00 22 30 53

GO.DO I 12 32

81.80 2 12 40

100.00 3 55 24

110.00 3 34 15

DISTANCE 410,04_ EARTH TO HAR8

LOt. 191._1 VL 33,193 GAL "5,33 AZL 92,69 HCA 141.63 8NA 19T. l_ ECC ._STTS INC 2.8930 Vl IS.BOO

LOP 333.2? VP 24.7|T GAP 14.08 kip 87.73 TAL 335.53 TAP 115.15 RCA 146.31 APO 247.93 V2 26.495

GP G.33 ZAL 134,88 ZAP 156,93 [TO 1G4.G4 ZAE I69.46 ETE 95,21 ZAC 107.19 ETC 276.43 LVI -21.98

DLA -29.35 RAL 339.38 RAD 6645.4 VEL :2.079 PTH 7.06 VHP G.906 DPA -13.13

L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH !NJ TIME PO CST TIN

2585.97 -11.67 70.12 201.18 136.46 20 2 12 1586.0

2388.08 -5.31 56.53 20T.21 130.01 21 20 28 1368.1

2044,88 1.86 35.75 212.62 |24.11 23 4 58 1044.9

1550.60 10.94 3.76 218.11 117.96 ! 58 23 550.6

1357.95 15.26 351.72 220,34 t15.38 2 55 18 358.0

1025.07 10.94 325.13 218.11 117.96 4 12 29 25.1

1091.70 1.86 324.66 212.62 124.11 3 52 27 91.7

DIFFERENTIAL CORRECTIONS

TOE ".8325 TRA-1.5434 TC3 ".0002 BAU .0904

ROE -.3933 RRA -.1466 RC3 .2609 FAU .05999

FOE 1.0017 FRA 3.1488 FC3-2.0026 8SP 3996

BDE .9208 BRA 1.5504 8C3 .2608 FSP 620

RAP 312.26 [CC 1.4268

INJ 2 LAT INJ 2 LONG

6.71 54.33

10.75 38.55

15.44 15.71

21.30 34t.36

14,41 328.18

21.S0 502.73

13.44 304.63

(_SIT DETERMINATION ACCURACY

8T 55,G SR 22.3 SS 49.8

CRT .9044 CRS .7667 CST .9666

LSA 76.3 NSA 14.8 SSA 1.1

EL1 59.2 E_2 8.9 ALF 20.45

HID-C_URSE EXECUT|ON ACCURACY

5GT 2201.5 SGR 549.T SO3 404.8

RRT .6539 RRF -.7026 RTF -.8874

SGB 2269.0 R23 -.1341 R13 -,8920

_61 2231.6 562 410.3 THA g.60
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 2 ISYI

NELI(H:[NTRIC (ONIE

RL 149.SR LAL ".90

RP 2DQ.S8 LAP -1,79

RE S2,879 GL -19.84

PLANETO¢ENTRIC CONI¢

C3 25.193 VHL S.D19

LNCH AZHTH LNCH TIRE

SO.DO 19 24 12

SD.OO 20 4? 54

TO.DO 22 41 40

?9,54 1 36 3e

79.54 1 35 38

79.84 1 56 38

110.00 3 45 2

FLIGHT TIME 128,D0 ARRIVAL DATE $[P ? 1971

DISTANCE 4/4,519 EARTH TO MARS

LOt,. Ill.S1 VL 33.130 GAL -5.23 AZL 92,96 HCA 142,89 8NA |95,85 ICE .252ST INC 2.9600 Vt 29.800

LOP 334,94 VP 24,130 GAP |4,29 kip 8T.Q4 TAL 333,64 TAP 1/6,53 RCA 146,39 ARO 245,32 V2 25,498

GP S.69 ZAL 134.46 2AP 155,77 ST8 164,83 ZAE 169,24 [TE 93.?T ZAC 10T.53 ETC 2?8.48 LV! -22.37

OLA -3O,OD RAL 339,?3 RAO 6645,1 VEL 12,048 PTH 7,03 VHP 6,?t0 DPA o12,74 RAP 312,31 ECC !,4146

L-! TIME |NJ LAT ]NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2563.60 -10.56 69,15 201.39 138,6_ 20 6 58 1563.6 7.82 53.38

2340,92 -4.12 25.22 207.22 130.53 21 26 55 t340.9 11.92 37.t9

2006,26 3,33 33,73 213,14 124,01 23 15 6 1006,3 16,78 I3,52

1496.63 15,T9 355.59 220.39 115.82 2 20 4 406.6 25.08 332.02

1406.63 i5.T9 L 355.59 220.39 115.85 2 20 4 406.6 25.08 332.02

1406.63 13.T9 325.5g 220,39 115,85 2 20 4 406.6 25.08 33Z.02

1053.07 3.33 322,65 213.14 124,01 4 2 35 53.1 t6.78 302.44

DIFFERENT IAL CCRRECTION$

TOE -.8303 TRA-l.5176 TC3 .0076 BAU .0941

ROE -.3859 RRA -.1694 RC3 .2792 FAU ,06239

FOE 1.0468 FRA 3_2945 FC3-2.144! BSP 3946

DOE .9156 ORA 1.5270 SC3 .2793 FSP 663

MID-COURSE £XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2213.6 SGR $67.9 363 430.3 8T 56.1SR 22.5 SS $1.2

RRT .6892 RRF -.7413 RTF -.8898 CRT .9155 CRS .7800 CST ._551

SGB 2285.3 R23 -.1473 R13 -.8951 LSA 77.7 HSA 14,8 9SA 1.1

$G1 2249.1 $G2 405.D THA 10.37 ELI 59.8 EL2 8.4 ALF 2_.41

LAUNCH DAYS APR 2 1971 FLIGHT TIHE 160.00 ARRIVAL DATE REP S 1971

HELIOCENTRIC CCNIC DISTANCE 418,236 EARTH TO MARS

RL 149.$2 LAL -.00 LCX. 191.61 VL 33.068 GAL -5.13 AZL 93.03 HCA 144.16 8HA 194.67 ECC .24768 INC 3.0310 Vl 29.800

RP 206.87 LAP -1.77 LOP 335.61VP 24.547 GAP 13.91

RC 63.888 GL -20.59 GI:' 7.08 ZAL 134.21ZAP 154.57

PLANETOCENTRIC CONIC

C3 24,520 VHL 4.952 DLA -30.68 RAL 340.10 RAD 6644.8

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.OD 19 29 36 2540,98 -9.44 SS.tT

60.DO 20 55 17 2312.99 -2.90 53.88

TO.DO 22 53 44 1964.49 4.92 31.54

77.58 1 43 34 1446.13 16.32 358.81

77.58 1 45 34 1446.13 16.32 358.81

t?._8 1 43 34 1446.13 16.32 358.81

110.00 3 37 6 1011.31 4.92 320.45

AZP 8T.54 TAL 333.73 TAP 117.89 RCA 146.46 APO 242.$9 V2 26.496

ETS 164.59 ZAE 168.99 ETE 92.82 ZAC 107.90 ETC 276.52 LVI -22.78

VEL 12.021PTH 7.01VHP 6.521DPA -12.33 RAP 312.32 ECC 1.4035

INJ RT A$C INJ AZNTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

201.68 136.85 20 11 57 1541.0 8.95 82.41

207.92 130.21 21 33 50 1313,D 13.10 35.75

213.80 123.84 23 26 28 964.5 18.19 11.11

220,51 116,34 2 T 41 446.1 25.77 335.20

229.51 116.34 2 T 41 446.1 25.77 355.20

220.51 116.34 2 T 41 446.1 25.77 335.20

213.80 123.84 4 13 57 11.3 18.19 390.02

DIFFERENT I AL CQRRECTIONS

TDE -.8284 TRA-1,4905 TC3 .D134 BAU .0980

RDE -.3797 RRA -.1938 RE3 .2987 FAU .06487

FDE 1.0955 FRA 3.4285 FC3-2.2905 BSP 398!

BDE .9113 8RA 1.5030 BE3 .2990 F8P 709

LAUNCH DATE APR 2 197t

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

3GT 2222,7 SGR 590.3 SG3 457.2 ST 56.6 SR 22.3 $8 52.9

RRT .7224 RRF -.7779 RTF -,8918 CRT .9269 CR$ .7946 CST .9636

SGB 2299.7 R23 -.1618 R13 -.8981 LSA 79.2 NSA 14.8 SSA 1.1

361 2264,6 SG2 400.6 THA 11.22 EL1 60.3 EL2 7,9 ALF 20,44

FLIGHT TINS 162,00 ARRIVAl. DATE SEP 11 1971

DISTANCE 421,992 EARTH TO MARS

RL 149.32 LAL -.OO

RP 206.68 LAP -|.76

RC 64.958 GL -21.37

PLANETOC[NTR|C CONIC

C3 25.913 VHL 4.890

LNCH AZMTH LNCM TIME

50,00 19 35 21

60.00 21 3 15

70,DO 23 ? 31

75.79 1 32 23

7_,79 I 32 23

75.79 I 32 23

110.00 4 lO 53

LOL 191.61 VL 33.009 GAL -5.03

LOP 53T.08 VP 24.467 GAP 13.53

GP 7.51 ZAL 133.94 ZAP 123,33

DLA -31,39 RAL 340,49 RAD 8844.5

L-I TIN[ INJ LAT INJ LONG

2518.03 -8.30 87.19

2284.12 "|,$3 52,50

I918.36 6.66 29,10

1480.21 16,86 1,88

1480.21 16.86 !,66

1480,21 16.86 1,68

6255,22 8.68 295.93

AZL 93,11 HCA 145,43 SNA 193,5T ECC ,2430? INC 3.1064 Vl 29.800

AZP 87.44 TAL 333,82 TAP 119,25 RCA 146,52 APO 240.62 V2 26.496

ET3 164.53 ZkE 166,70 ETE 92,34 ZAC 108.32 ETC 276.56 LVI -23.21

VEL 11,996 PTH 6.99 VHP 6.339 DPA -11.89 RAP 312.30 ECC 1.3956

INJ RT ASC INJ AZNTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

202,04 137.02 20 17 19 I518,0 10,09 51.42

208.41 130.27 21 41 19 t284.1 14.32 34.32

214.53 323.58 23 39 29 918.4 19.71 8.39

220,69 116.87 1 27 3 480.2 _6.46 358.01

220,69 116.87 I S? 3 480,2 26,4G 338.01

220.69 116.87 | 57 3 480.2 26.46 338.01

214.63 123.56 5 55 8 5255.2 1g.71 ZT5.2Z

DIFFERENT IAL C_RECTIONS

TDE -,8259 TRA-1.4589 TC3 .0233 BAU ,IO2B

ROE -.3742 RRA -,2198 RC5 .3202 FAU .OS781

ROE 1.1452 FRA 3.5720 FC5-2.4476 63P 3983

BDE .9049 8RA 1.4754 BE3 .3_10 FSP T56

LAUNCH DAY[ APR 2 1971

HtLIO_[NTRIC CONIC

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

SGT 2223.0 5GR 617,4 8G3 485.4 5T 56.8 8R 22.4 $5 54.6

RRT .7555 RRF -.611? RTF -,_a4I CR1 .9300 CRS ,8095 (iT .9618

859 2307.2 R23 ",1762 R13 -,9014 LSA 80.6 MSA 14.8 5SA 1.0

SO1 6272,7 852 397.1THA I2.Ig ELI 60.7 EL2 ?,5 ALF 20.59

FLIGHT TIME 164.00

D|RTANCE 425.781

ARRIVAL DATE SEP 13 1971

EARTH TO MARS

RL 149.52 LAL **OD

RP _06,70 LAP -1,75

RC 66,082 GL -22,18

PLANETOC[NTRIE CONIC

E3 23,371 VHL 4.654

LNCH AZMTH LNCH TIME

50.00 19 41 28

SO,DD 21 11 52

70.00 23 23 45

74,t0 I 22 89

?4.10 1 22 29

74.10 1 22 29

110.00 4 27 7

DIFFERENTIAL CORRECTIONS

TOE -.8240 TRA-1.4302 TC3 .0242 BAU .1073

ROE -.3?OS RRA -.2476 R¢3 .3427 FAU .07036

FDE 1.2002 FRA S.7256 FC3-2.6064 BSP 4031

SDE .9033 BRA 1.4515 6C3 .3435 FSP 807

LOL Ill,St Vk 32,954 GAL -4.94 AZL 83.19 HCA I46,70 8HA 192,92 [CC .23671 INC 3, I869 Vl 29.R00

LOP 338,35 VP 24,391 GAP 13,16 AZP 87,34 TAL 333,90 TAP 120,60 flCA 146,58 APO 238,51 V2 Z6,4_4

GP ?,ST ZAL 133.65 ZAP 152.02 ET9 164.44 ZAE 168.37 ETE 92,29 ZAC 108.77 [TC 276.59 LVI -23.C7

DLA -32,12 RAL 340,90 RAD 6644,3 VEL 11,973 PTH 6.97 VHP 6,183 DPA -11,43 RAP _12,23 ECC 1._846

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

24g4.73 "7,_4 66,20 202.48 137.17 20 23 3 1494.7 11,24 50.41

2254.15 -.3t $1.07 209.01 130.30 21 49 26 1254,2 15.57 32.70

1865.80 8.63 26.31 2_5.89 123.17 23 54 $1 865.8 21.39 3.24

1510.69 IT.40 4,26 220.94 117.43 I 4? 40 5|D.T 27.18 340,58

1510.69 t?.4D 4.26 920.94 117.43 I 47 40 510.7 27.18 340.50

1510.69 17.40 4.26 220,94 11T.43 I 47 40 510.7 27.16 340.58

6200.66 8.63 293.13 215.69 123.17 6 tO 28 5200.7 21.3g 272.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 222T.1 $GR 649.g SG3 515.2 ST 57.3 SR 22.S SS 56.3

RRT ,78D5 RRF -,8426 RTF -,8948 CRT .9494 CR$ .8252 CST .9600

SGD 2320.0 R23 -.1941 R13 -.g034 LSA 82.1MSA 14.g SSA l.O

SG1 2285,9 SG2 395.9 THA 13.24 EL1 61.2 EL2 6.6 ALF 20.?4
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LAUNCN OATE APR _ 1971

HELIOCENTRIC CONIC

RL 149.18 LAL o.OO

RP 206.T8 LAP -1.24

RC 87o_6S GL -23,03

PLANETOCENTRIC ¢ONIC

C3 22o8g2 VML 4°?85

LNCH AZNTN LNCH TIME

SO.O0 19 48 1

60.00 21 21 18

?0.00 23 43 59

?2.48 1 13 38

72,48 1 13 38

?2.48 1 13 38

FLIGNT TIW_ |66.06

DIITkNCE 429.603

LOL 191,61 Vb 32.902 6AL -4.60 AZL 93.27 HCA 14T,97 INA

LOP 339,62 VP 24,31? GAP 12.90 kIP 87,22 TAb 333,99 TAP

GP 8.47 ZAL 138.34 ZAP |S0,73 ET3 t64.33 2AE 168,01 ETE

ARRIVAL DATE 5EP 15 8871

EARTH TO MARl

18t.99 ECC .25461 INC 3.2T28 Vl 29.800

110.00 4 47 22 6137.09 10.98

DIFFERENTIAL CORRECTION6

TOE -.8228 TRA-I.3977 TC3 .0285 BAU .1126

ROE ".36?8 RRA ".2775 RE3 .3671 FAU ,07329

FOE 1.2586 FRA 8.8838 FC3-2.7716 BOP 4054

BDE .9010 BRA I,4250 BC3 .3881 FOP 860

LAUNCH DATE AFR 2 1971

HELIOCENTRIC CCNIC

121.99 RCA 146.64 APO 236.54 V2 26.491

92.8T ZAC 109,27 [TC 2?6.82 LVI -24.15

DLA -32.88 RAL 341.34 RAO 6644.1 VEb 11.953 PTM 8.95 VHP 5,994 DPA "10.94

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO COT TIN

2470.99 -3.95 65.18 203.02 137.29 20 29 12 1471.0

2222.82 1.07 49.58 209.74 130.29 21 38 19 1222.8

1802.23 10.98 22.99 217.07 122.55 24 14 1 802.2

1538.57 17.94 6.70 221.27 118.03 I 39 18 538.6

1538.37 17.94 6.?0 221.27 118.03 1 39 16 538.6

1538.3T 17.94 6.70 221.27 /18.03 1 39 16 538.6

3137.1

RAP 312.11 ECC !.376T

INJ 2 LAT INJ 2 LONG

12.41 49.38

16.87 31.14

23.32 1.31

27.91 342.98

2T.91 342.98

27.91 342.98

269.?1 217.97 122.55 6 29 39 23.32 268.14

MiO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2223.4 86/( 688.3 663 546.3 97 37.6 6R 22.8 88 58.1

RRT .8045 RRF ".8701 RTF -.9956 CRT .9602 CR8 .8416 COT .9981

SGB 2327.$ R23 ".2116 R13 -.9059 LIA 83,6 MSA 14.9 $8A 1.0

561 2293.5 $62 3g6.3 THA 14.43 ELI 61.7 EL2 5.9 ALF 21.01

FLIGHT TIHE 168.00 ARRIVAL DATE 6EP 17 1921

DISTANCE 433.455 EARTH TO MAR8
RL 149.52 LAL -.00

RP 206.79 LAP -1.72

RC 68.502 GL -23.92

PLANETO(ENTRIC CONIC

C3 22.4?4 VHL 4.741

LNCH AZMTH LNCH TIME

50.00 19 35 5

60.00 21 31 35

70.00 0 17 4

?O.9D ! 5 34

70.90 I 5 34

70.90 1 3 34

LOL 191.61 VL 32.852 GAL "4.78 AZL 93.37 HCA 149.24 8MA

LOP 340.89 VP 24.24? GAP 12,45 AZP 87,11 TAL 334.07 TAP

GP 9.02 ZAL 133.00 ZAP 149,36 E JS 164.20 ZAE 167.59 ETE

190.T0 ECC .23075 INC 3.3854 Vt 29.800

123.31 RCA 146.70 APO 234.71 V2 26.487

93.42 ZAC 109.81 ETC 276.64 LVI -24.6?

OLA -33.68 RAL 341.81 RAD 8643.9 VEL 11.936 PTH 5.94 VHP 5.832 OPA -10.41 RAP 311.95 ECC 1.3699

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2446.70 -4.73 64.17 203.86 137.40 20 35 51 1446.7 13.61 48.30

2189.76 2.53 48.00 210.81 130.24 22 8 5 1189.8 18.22 29.39

1712.97 14.20 17.98 219.10 121.39 0 43 37 713.0 25.83 355.60

1564.63 18.48 9.02 221.68 118.67 1 31 39 564.6 28.66 343.27

1564.63 18_48 g.D2 221.68 118.67 1 31 39 564.6 28.66 345.2?

1564.83 18.48 9,02 221.88 118.67 1 31 39 564.6 28.86 345.27
110.00 5 16 30 6047,83 14.20

DIFFERENTIAL CCRRECTIONS

TDE -.8190 TRA-1.3607 TC3 .0319 8AU .1|88

RDE -.3663 RRA -.3098

FD£ 1.32/0 FRA 4.04?2

BD£ .8972 BRA 1.3955

LAUNCH DATE APR 2 1971

M[LIO¢ENTRIC COMIC

RL 149.32 LAL -.00

RP 206.79 LAF "1.71

RC 69.791GL -24,84

PLAN_TOC£NTR|C CONIC

C3 22.119 VML 4.?03

_84,80 219.10 121.39 6 57 18

HID-COURSE EXECUTION ACCURACY

8GT 2210.4 SGR 733.3 SG3 576.8

RC3 .3935 FAU .07634 RRT .8258 RRF -.8941 RTF -.8968

FC3-2.9406 88P 4041 868 2328.9 R23 -.2278 R13 -.9091

BC3 .3948 FOP 915 IGl 2294.5 $G2 398.3 THA 15.81

FLIGHT TI_A_ 170.00

DISTANCE 437,334

LO¢ 191.61 VL 32.808 GAL -4.70 AZL 93.46 HCA 150.50 8NA

LOP 342,18 VF 24.179 GAP 12.11 AZP 86.98 TAL 334.16 TAP

GP 9.62 ZAL 132.84 ZAP 147.94 ETS 164.04 ZAE 167.12 ETE

DLA -34.51 RAL 342.31 RAO 6643.9 VEb 11. 921 PTH 6,93 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.00 20 2 42 2421.78 -3.48

60.00 21 43 3 2154.55 4.07

69.34 0 58 12 1589.35 19,03

69.34 0 58 12 1399.35 19.03

69.34 0 58 12 1589.35 19.03

69,34 O 58 12 1589.35 19.03

69.34 0 5t 12 1589.35 Ig.03

DIFFERENT IAL CORRECTIONS

TDE -.8108 TRA-1.3267 TC3 .025T 9AU .|249

ROE -.38?0 RRA ".3451 RE3 ,4215 FAU .0T948

FOE 1,389! _RA 4.2118 FC3-3.1108 BOP 4085

80E ,8991 8RA t.3?09 8C3 .4223 FIR gT3

LAUNCH DATE &PR 2 19T!

NELIOCENTR|¢ C_NIC

INJ LONG INJ RT ASC INJ AZNTH INJ TIME

63.12 204.42 137.48 20 43 4

46.3! 211.65 130.13 22 18 38

!1,26 222.19 !19,35 1 24 41

11.28 222.18 119,33 1 24 41

11.26 222.I6 !19.33 1 24 41

11,26 222,18 !19o33 1 24 41

!1.26 222.18 !19.33 I 24 41

NIU-COQRSE EXECUTION ACCURACY

3GT 2201.7 3GR 705.9 563 612.7

RRT ,3424 flRF ".9148 RTF "._61

IGB 23_7.0 R23 -,24T5 R13 -,9109

SGI 2302.4 362 404.9 THA 17.20

FLIGHT TIME 172,00

DIITANCE 441.239

RL 149,32 hAL -.00

RP 298.84 LAP "1.89

RE 71.130 6L "23.82

PLANETOCENTRIC CONIC

C3 21.828 VHL 4.672

LNCH AZNTH LNCH TIME

90.00 20 10 58

80.00 21 55 58

67.80 0 51 26

67.80 0 51 26

67.80 0 51 28

67.80 0 31 26

6?.80 0 31 26

LOt. I91.61VL 32,763 GAb "4.63 kZb 93,3? HCA 151,77 5HA

LOi s 343,43 yP 24,113 GAP II.?7 AZP 86.65 TAL 334.23 TAP

GP 10.27 Zkb 132.25 ZAP 146.42 ETO 163.86 ZAE 160,S? ETE

5047.8 25.83 262.43

ORBIT DETERMINATION ACCURACY

8T 57.7 8R 23.2 85 60.0

CRT .9702 CRI .8582 COT .9561

LSA 85.0 NSA 15.0 SSA .9

ELI 61.g EL2 5.2 ALF 21.43

ARRIVAL OATE SEP 19 1971

EARTH TO MARS

189.89 ECC ,22711 INC 3.4648 V| 29.800

124,66 RCA 146.73 APO 233.00 V2 26.483

94.51 ZAC 110.41 ETC 276.65 LVI -23.21

5.671 DPA -8,85 RAP 311.T5 ECC 1.3640

FO CST TIN INJ 2 LAT |NJ 2 LONG

1421.8 14,82 47.19

1154.6 19.64 27.50

589.3 2g.43 347.50

589.3 29.43 347.50

589.3 29.43 347,30

389.3 29.43 347.50

58g,3 29.43 347.58

ORBIT DETERMINATION ACCURACY

ST 58.0 IR 23.6 IS tl.9

CRT .9794 CRI .8790 COT .9538

LSA 86.7 MSA 15,2 8SA .9

ELi 62.5 ELl 4.4 ALF 21.07

ARRIVAL DATE ElF 21 1971

EARTH TO MARl

109,11 tCC .22370 INC 3.5T23 Vl 29.000

126.00 RCA 146.80 APO 231.41 V2 26.47T

93.90 ZAC 11|,07 ETC 276.66 LV! -23.90

RAP 311.49 ECC 1.3592

INJ 2 LAT INJ 2 LONG

18.07 46.02

21.14 25.4t

30.21 34g.68

30.21 349.68

30.21 349.68

30.21 3¢9,68

30.21 349,68

ORBIT DETERMINATION ACCURACY

$T 58.1SR 24.2 S$ 63.8

CRT .9871 CR3 .8g13 COT .9513

LSA 88.3 MSA 15.4 SSA .9

EL1 62.8 EL2 3.6 ALF 22.48

DLA "35.38 RAL 342,8S RAD 9643,6 VEL 1i,909 PTH 6.92 VHP S.52| DPA -9.24

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIN

2396.08 "2.|9 62,04 203.32 t37.34 20 30 55 1396. i

2116.46 5,?4 44,48 2t2,90 12g.96 22 31 14 1116.5

1613.01 lg.S? 13.48 222.78 120.08 1 18 lg 613.0

1813.01 lg.S? 13.46 222.78 120,08 ! 18 19 613.0

1613.01 1g.57 13.46 222.?8 120,08 1 18 1g 613.D

1613.01 19.57 13,46 222.78 120,08 1 18 i9 813.0

1613,01 19,3_ 13,46 222.78 120.08 1 18 19 613.0

0IFFERENTIAL CORRECTIONS

TO[ -,6200 TRA-1.2870 TC3 .0228 BAU .1321

RDE -.3692 RRA -.3832 RC3 o4522 FAU .08282

FDE 1.4604 FRA 4.38?8 FC3-3.2832 BOP 4089

gO[ .8993 BRA 1.3429 BE3 .4528 FOP 1034

NTD-COURSE EXECUTION ACCURACY

$GT 2181.6 8DR 846.0 SG3 647.6

RRT .8561 RRF ",9322 RTF -.8954

SGB 2339.g R23 -.2645 R13 -.g135

361 2303.0 SG2 414.2 THA 19.00
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LAUNCM DATE APR _ 1971

HELIOCENTRIC CONIC

RL 149.52 LAL ",OD

RP 206.90 LAP "1.67

RC 72.51? GL "28.85

PLANETOCENTRIC CONIC

C3 21.598 VHL 4.647

LNCN AZHTH LNCH TIME

50.00 20 20 3

60.00 22 10 45

66.24 0 45 12

66.24 0 45 12

66.24 0 45 12

66.24 0 45 12

_.24 O 45 1Z

FLIGHT TIN! tT4,0O ARRIVAL DATE SIP 29 1971

DI�TANCE 445.168 EARTH TO MARS

LOL 191.91 VL 32.722 6AL "4.$6 AZL 93.69 HCA 153.03 SMA |98.$9 ECC .22049 INC 3.8380 vl 29.800

LOP 344,99 VP 24.050 GAP 11.44 AZP 96,?1 TAL 334.31 TAP 12To34 RCA 146.85 APO 229.92 V2 28.4?0

6P 10.99 ZAL 131.85 ZAP 144.96 ETS 163.66 ZA[ 165.95 ETE 9?.51 ZAC 111.80 ETC 276,68 LVI -26.44

OLA -36.29 RAL 343.43 RAO 6643,5 VEL 11.899 PTH 6.91 VHP 5.387 DPA -8,59 RAP 311.17 [CC 1,3554

L-! TIME lNJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2369.40 -o89 60.95 206.36 137.57 20 59 32 1369,4 17.36 44.80

2074.41 ?.57. 42.44 214.39 129.T0 22 45 19 1074.4 22,77 23.04

1636.05 20,12 15.64 223.49 120.86 1 12 28 636.0 31.02 351.85

1636.05 20.12 15,64 223,49 120.86 1 12 28 636.0 31.02 351.85

1636.05 20.12 15.64 223.49 120.86 1 12 28 639.0 31.02 351,85

1638.05 20.12 15.64 223.49 120.86 1 12 28 636,9 51.02 351.95

1636.05 20.12 15.64 223.49 120.86 1 12 28 636.0 31.02 $$1.85

DIFFERENT IAL CCRRECTIOMS

TOE -.8205 TRA-1,2455 TC3 .0162 9AU .1400

ROE -.3740 RRA -.4250 RE3 .4846 FAU .08615

FOE 1,5401 FRA 4.5639 FC3-3.4533 BSP 4095

GDE .9017 BRA 1.3160 BC3 .4849 FSP 1097

LAUNCH DATE APR 2 1971

HELIOCENTRIC CC_IC

RL 149.52 LAL -.00

RP 206.96 LAP -1.85

RC 73.930 GL -27.93

PLANETOCENTRIC CONIC

C3 21.437 VHL 4.630

LNCH AENTH LNCH TIME

50.00 20 30 2

60.00 22 28 10

64.60 0 39 31

64.66 0 39 31

64,6_ 0 39 3t

64.68 0 39 31

64.68 0 39 31

LOL 191.61 VL 32,683 GAL -4,50

LOP 345.96 VP 23.990 GAP 11.12

GP 11.78 ZAL 131.38 ZAP 143.38

DLA -37.25 RAL 344.07 RAD 6643.5

L-I TIME INJ LAT INJ LONG

2341.93 .55 59,77

2026.56 9.65 40.10

1658.53 20.66 I?.81

1655.$3 20.66 17.81

1650.33 20.66 17.81

1658,53 20.66 17.81

1658.53 20.66 17,81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2t57.0 8DR 915.4 SG3 683.8 8T 58.! SR 25.0 SS 65.8

RRT .9668 RRF ".9467 RTF -.8943 CRT .9931CR8 .9073 CST .9497

8DE 2343.2 R23 ".2797 R13 ",9165 LSA 89.9 HSA 15.6 SSA ,8

SGI 2503,9 SG2 427.4 THA 20.95 ELI 65.2 EL2 2.7 ALF 23.22

FLIGHT TIME 176.00 ARRIVAL DATE 9£P 25 1971

D|6TANCE 449.119 EARTH TO MARS

AZL 93.8_ HCA 154.30 6HA 18?.72 ECC .21747 INC 3.8161 V1 29.800

AZP 86.56 TAL 334.37 TAP 128_6? RCA 146.89 APO 228.54 V2 26.462

ETS 1_3.43 ZAE 165.23 ETE 99.31ZAC 112.60 ETC 276,66 LVI -27.12

VEL 11.893 PTH 6.90 VHP 9.293 DPA -7.67 RAP 310.79 ECC !.5928

IHJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

207.59 137.57 21 9 4 1341.5 18.70 43.50

216.21 129,32 23 I 56 1026.6 24.58 20.28

224.33 121.71 1 ? 10 658.5 51.84 354.02

224.33 121.71 1 7 10 658.5 31.64 354.('2

224.33 121.71 1 ? 10 658.5 ;1.64 354.02

22'.33 121.71 1 ? |0 658.5 31.64 354.02

224.33 121.71 1 7 10 658.5 31.84 _34.02

DIFFERENTIAL CORRECTION6

TOE -.8205 TRA-l.1998 TC3 .0098 DAU .1491

ROE -*3810 RRA -.4704 RE3 .5202 FAU .08971

FDE 1.6242 FRA 4.7385 FC3-3.6229 BSP 4090

BDE .9047 6RA 1.2867 BE3 ,5203 FSP 1160

LAUNCH DATE APR 2 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

6GT 2123.7 SGR 994.5 SG3 720.6 ST 58.0 SR 26.0 63 67.6

RRT .8745 RRF -.9585 RTF -.892T CRT ,9973 CR$ .9222 CST .9458

6GD 2345.0 R23 -.2918 R13 -.9199 LSA 91.6 NSA 15.8 SSA .8

SG1 2302.4 $G2 444.9 THA 23.19 ELI 63.5 EL2 1.7 ALF 24.13

FLIGHT TIME 178,00 ARRIVAL DATE SEP 27 1971

HELIOCENTRIC CONIC

RL 149.32 LAL -.00

RP 207.04 LAP -1.64

RC ?5.426 GL -29.08

PLkNETOCENTRIC CONIC

C3 21.346 VHL 4.620

LNCH AZHTH LNCM TIHE

50.00 20 41 9

60.00 22 49 38

63,09 0 54 16

63.09 0 34 16

63.09 0 34 16

63.09 0 34 16

63.09 0 34 16

DISTANCE 453,091 EARTN TO MAR8

LOL 19_.61VL 32.647 GAL -4,44 AZL 93.96 HCA 155.56 9HA 187.09 ECC .21465 INC 3.3554 Vl 29.600

LOP 347.23 VP 23.931 GAP 10.80 AZP 86.40 TAL 334.43 TAP 130.00 RCA 146.93 APO 227.25 V2 26.454

GP 12.65 ZAL 150.88 ZAP 141.74 ET$ 193.19 ZAE 164.40 ETE 101.22 ZAC 115.49 ETC 276.65 LVI -27.87

DLA -39.25 RAL 344.7? RAD 6643.4 VEL 11.889 PTH 6.90 VHP 5.127 OPA -7.09 RAP 310.35 ECC 1,3513

L-I TIME INJ LAT INJ LONG ]NJ RT A$C !NJ AZMTH INJ TIME PO C�T TIM INJ 2 LAT INJ 2 LONG

2312.13 2.03 58.54 209,02 137.54 21 19 41 1312.1 20.t0 42.11

1969.20 12.11 37.25 218.51 128.74 23 22.27 969.2 26.66 16,_6

1680.90 21.19 20.00 225,50 122.62 1 2 17 680.9 32.69 556.23

1680.90 21.19 20.00 225.30 122.62 I 2 17 680.9 32.69 356.23

1680.90 21.19 20.00 225.30 122.62 1 2 17 680.9 32.69 356.23

1680.90 21,19 20.00 225.30 122.62 1 2 17 680.9 92.59 355.23

1680.90 21.19 20.00 225.30 122.62 I 2 17 680.9 32.69 353.23

DIFFERENTIAL CCRRECTION$

TOE -.6179 TRA-I.1475 TC3 .0068 6AU .1596

ROE -.3g06 RRA -.5199 RE3 .59g4 FAU .09349

FOE 1.7118 FRA 4.9079 FC3-3.7916 99P 4044

6DE .9064 BRA 1.2598 BC3 .5594 FDP 1219

LAUNCH DATE APR 2 197!

HELIOCENTRIC CONIC

RL 149.52 LAL -.OO

RP 207.12 LAP -1.62

RC 76.944 GL -30,30

PLANETOCENTRIC CONIC

C3 21.332 VHL 4.819

LNCH AZMTN LNCH TIRE

50.00 20 53 38

60.00 23 18 52

61.46 0 29 32

61.46 0 29 32

61.46 0 29 32

61.46 0 29 32

61.46 0 29 32

DIFFERENTIAL CORRECTIONS

TOE -.8260 TRA-l.1018 TC3 -.0169 BAU .1707

RDE -.4055 RRA -.5753 RC3 .5984 FAU .09684

FDE 1.8192 FRA 5.0848 FC3-3.9299 66P 4114

BDE .9202 ERA 1.2428 BC3 .5987 FSP 1290

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2076.7 SGR 1084.0 $63 757.4 3T 57.5 SR 27.2 $3 69.8

RRT .6802 RRF ",9690 RTF -._a09 CRT ,9994 CRS .8557 CST .9468

8GB 2342,6 R23 -,2985 R13 -.9245 LSA 93.1MSA 16.1 SSA .7

361 2295,9 862 465.4 THA 25.81 EL1 63.6 EL2 .9 ALF 25.27

FLIGHT TIME 180.00 ARRIVAL DATE SIP 28 1971

DISTANCE 457.081 EARTH TO MARS

LOL 161,61 VL 32.614 GAL -4,58 AZL 94.11 HCA 156.83 9MA 196.51 ECC ,21201 INC 4,1088 Vl 28.800

LOP 346.49 VP 23.874 GAP 10,49 AZP 86.22 TAL 334.49 TAP 131,32 RCA 146.97 APO 226.06 V2 26,444

GP 13.61 ZAL 130.3S ZAP 140.04 ITS 162.92 ZAE 163.45 ETE 103,|9 ZAC 114.47 ETC 276.64 LVI -28.68

OLA -39.32 RAL 345.54 RAO 6643.4 VEL 11.888 PTH

L-! TIME ]NJ LAT

2280.83 3.60

169_.40 15.54

1703.21 21.72

1703.21 21.72

1703.21 21,72

1703.21 21.72

1703.21 21.72

6.90 VHP 5.0t0 OPA -6.23 RAP 309.85 ECC 1.3511

INJ LONG INJ RT ASC [NJ AZHTH INJ TIME PO C�T TIN INJ 2 LAT INJ 2 LONG

57.23 210.71 137.47 2! 31 38 1280.8 21.57 40.59

33.34 221.61 127.73 23 50 24 892.4 29.29 12.06

22.22 226.45 123.62 0 57 56 703.2 33.55 358.49

22.22 226.43 123.62 0 57 56 703.2 33.55 358.49

2_.22 226.43 123.62 0 57 56 703.2 33.55 358.49

22.22 226.43 123.62 0 57 56 703.2 53.55 358.49

22.22 226.43 123.62 0 57 56 703.2 33.55 358.49

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2042.1 $GR 1187,3 $63 ?95.4 ST $7.7 SR 28.7 $S 72.1

RRT ,8811RRF -,9?56 RTF -,8861 CRT .9992 CR6 .9484 CST ,9394

$GB 2362,2 R23 -.3063 R13 -.9200 LSA 95.3 MSA 16.5 SSA .7

$61 2309.4 $G2 496.5 THA 28.$7 EL1 64.4 EL2 1.0 ALF 26.46

346



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19715

LAUNCH DATE APR 2 1IT1

HELIOCENTRIC CCN|C

RL 149,52 LAL ".DO

RP 207.21 LAP "1.60

RE 78.502 6L -31.10

PLAN[TQC[NTRIC CONIC

C3 21.404 VHL 4,626

LNCHAZMTH LNEM TIHE

50.00 21 • $1

58.•9 0 25 17

59.79 0 2S 1?

59.79 0 25 27

59.79 0 25 17

89,75 0 28 17

FLIGHT TIN[ t62.00 ARRIVAL DATE OCT 1 1971

DIITANCE 461.089

LO(. |91,11 VL 32,582 GAL "4,$3 AZL 94.28 HCA 128.09 8MA

LOP 349,TS VP 23.618 GAP ID.19 AZP 86,03 TAL 334,$4 TAP

GP 14.67 ZAL 129.7G 2AP 138.27 [T$ 162.63 ZA£ 162,35 ETE

EARTH TO MAR8

189,0T ECC .20954 INC 4.2787 Vl 29.800

132.63 RCA t47.01APO 224.84 V2 28.438

IO5.1S ZAC 115.57 EYE 276,62 LVI -28.57

DLA -40.44 RAL 346.40 RAO 6643.5 VEL 1|.861 PTH 6.90 VflP 4.20t DPA -S.28 RAP 309.26 ECC 1.8822

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2246.96 5.29 55.80 212,71 13T.35 21 45 18 124T.0 23.15 38.91

1725.70 22.23 24.50 227.73 124.70 0 54 3 Y25.7 34.44 .83

1725.70 22.23 24.50 227.73 124.70 0 54 3 T25.7 34.44 .83

1725.70 22.23 24.50 227.73 124.70 0 54 3 T2S.? 34.44 .63

1•25.70 22.23 24.50 227.73 124.70 O 54 3 725.7 34.44 .83

1725.70 22.23 24.50 227.73 124.70 O 54 3 725.7 34.44 .83

89.79 0 25 17 1725.70 22,23

DIFFERENTIAL CCRRECTICNS

TOE -.8301TRA-l.0463 TC3 -,0334 BAU .1839

ROE -.4243 RRA -.035T RE3 .6417 FAU .10041

FDE 1.9314 FRA 5.2476 FC3-4,0616 BSP 4131

DOE .9322 8RA 1.2243 8C3 .6426 FSP 1354

LAUNCH DATE APR 2 1971

HELIOCENTRIC CCNIC

RL 149.52 LAL -.00

RP 207.31 LAP -1.57

RC 80.098 GL -32.99

PLANETOCENTR|C CONIC

C3 2|.571VHL 4.644

24.50 227.73 t24.70 0 54

MID'COUR8[ EXECUTIO_ ACCURACY

8GT 1989,1 6DR 1303.4 $03 832.1

RRT .8806 RRF -.9816 RTF -.8812

8DE 2378.1 R23 -.3057 R13 -.9334

SG1 2318.3 882 529.9 THA 32.85

FLIGHT T]HE 184.00

DISTANCE 465.114

LOL 191.61 VL 32.552 GAL "4.29 AZL 94.47 HCA 159.35 8HA

LOP 351.02 YP 23.765 GAP 9.89 AZP 85.82 TAL 334.58 TAP

GP 15.85 ZAL 129.12 ZAP 136.42 ET8 162.33 ZAE 161.10 ETE

DLA -41.63 RAL 347.37 RAD 6643.5 VEL 11.898 PTH 6,91 VHP

LNCH AZMTM LNCH TIME L-I TINE ZNJ LAT

50.00 21 24 20 2209.59 7.16

58.07 0 21 34 1748.58 22.72

58.07 D 21 34 1748.58 22.72

58.07 0 21 34 1748.58 22.72

58.07 0 21 34 1748.58 22,T2

58.07 O 21 34 1748.58 22.•2

58.07 0 21 34 1748.58 22.72

OIFFERENTIAL CORRECTION8

TDE ".8374 TRA -,9886 TC5 -.0556 BAU .1966

ROE -.4497 RRA -.T033 RE3 .6863 FAU .I0368

FOE 2.0617 FRA 5.4046 FC3-4.1624 BSP 4180

DOE .9505 BRA 1.2133 $C3 .6886 FDP 1422

LAUNCH DATE APR 2 1g71

HELIOCENTRIC CCNIC

RL 149.52 LAL -.00

RP 207.42 LAP -1.55

RC 81.730 GL -34,49

PLANETOCENTR|C CONIC

C3 21.849 VHL 4.674

725.7 34.44 .83

ORBIT DETERMINATION ACCURACY

6T 5T.4 8R 50.5 86 74.2

CRT .9969 CR8 .9594 CST .9359

LSA 97.2 NSA 16.8 8SA .6

ELI 65.0 EL2 2.1ALF 27.96

ARRIVAL DATE OCT 3 19•1

EARTH TO MARS

185.47 ECC .20724 INC 4.4682 Vl 29.800

133.93 RCA 147.04 AI:_3 223.91 V2 26.422

107.06 ZAC 116.78 ETC 276.60 LYE -30._6

4.801 DPA -4.22 RAP 308,64 ECC 1.3559

]NJ LONG INJ RT ADC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONE

54.22 215.10 137.16 22 1 9 1209.6 24.87 37.01

26,84 229,24 125.88 O 50 43 748.6 55.35 3.27

26.84 229.24 125.88 0 50 43 748,6 35.35 3.27

28.84 229.24 125,88 0 50 43 748.6 35.35 3.27

26.84 229.24 125,88 0 50 43 748.6 35.35 3.27

26.84 229.24 125.88 0 50 43 748.6 35.35 3.27

26.84 229,24 125.88 0 50 43 748,6 35.35 3.27

MID-COURSE EXECUTIOK ACCURACY DRBIT DETERMINATION ACCURACY

8GT 1932.1 8GR 1435.9 8G3 868.3 6T 57.2 8R 32,8 88 76 9

RRT ,8776 RRF -,9862 RTF -.8748 CRT .9926 CR6 .9689 CST .9324

$GB 2407.2 R23 ".2994 R13 -.9399 LSA 99.6 NSA 17.2 654 .6

801 2339.1 802 568.7 THA 35.53 ELI 65.8 EL2 3.5 ALF 29.73

FLIGHT TIN_ 186.00 ARRIVAL DATE OCT 5 I971

DISTANCE 469,153 EARTH TO MARS

LOL 191.61 VL 32.525 GAL -4.24 AZL 94,88 HCA 160.61 SNA 185.01 [CO .20510 INC 4,6808 VI 29.800

LOP 352.28 VP 23.713 GAP 9.60 kip 85.58 TAL 334.81 TAP 138.22 RCA 14T.06 APO 222.95 V2 28,409

GP 17,17 ZAL 128.42 ZAP 134.48 ITS 162.01 2AE 159.68 ETE 108.87 ZAC 118.14 ETC 276.58 LVI -31.$5

OLA -42.91RAL 348,45 RAD 6643.7 VEL 11,910 PTfl 6,92 VHP 4.713 DPA -5.04 RAP 307.93 ECC 1,3596

INJ LONG INJ RT A8C INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

52,41 218,02 136.88 22 20 1 !167.2 26.78 34,78

29,28 230.99 127.17 0 47 ST 772.1 38,2? 5.85

2R.28 230,g9 127,17 0 47 57 772.1 36,27 S,85

29.28 230,99 127.17 0 47 57 772.1 38,27 5.85

29,28 230.99 127.17 0 47 57 772.1 58.27 S.85

29.28 230.99 127.17 0 47 57 772.1 38.27 5.85

29.28 230,99 127.17 0 47 57 772.1 38.2? 5.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1881.4 SGR 1584.4 $03 901.4 ST 56.T SR 35.4 38 78,9

RRT ,8719 RRF ".9898 RTF -,_e67 CflT .9884 CR6 .9784 CST ,9285

SGB 2444.4 R23 -.2858 R13 o.9476 LSA I01,8 M8A 17.6 85A ,8

SGI 236?.1 SG2 610.1THA 39,?4 ELI 88.8 EL2 4.9 ktF 31.83

LNCH AZNTH LNCH TIME L-! TIME INJ LAT

50.OO 21 43 54 2167.15 9.28

56.28 0 18 25 I772.07 23.19

58.28 0 18 25 1772.07 23.19

98.28 0 18 25 1772.07 23,19

56.28 O 18 25 1772.07 73.19

56.28 O 18 25 1772.07 23.19

58.28 O 18 25 1772.07 23,19

DIFFERENT IAL CORRECTIONS

TOE -.8437 YRA -.9238 TC3 ".0757 BAU .21S9

ROE ".4816 RRA ".7768 RC3 ,73Sl FAU .10710

FOE 2.1992 VRA 5,5363 F¢3-4.2436 65P 4213

60E .9718 ERA 1.2070 9C3 .T390 F8P 1478

FLIGHT TIN[ 188.00 ARRIVAL OAT( OCT ? 1971

DISTANCE 473,206

"4,20 AZL 94.92 HCA 191,85 8HA

LAUNCH DATE APR 2 19?!

MELIOC[NTRI¢ CONIC

RL 149.52 LAL ";00 LOL 191.61 VL 32.408 GAL

MP 20T.54 LAP -1.53 LOP 353.54 VP 23.663 GAP 9.31 AZP 85.32 TAL 334,64 TAP

RC 83,399 GL "36.110P 18,64 ZAL 127.63 ZAP 132.46 IT8 161.87 ZA[ 158,06 ETE

EARTH TO MARS

104.38 ECC .20310 INC 4.9215 Vl 29.800

136.50 RCA 147,09 kPO 222.06 V2 26.395

110.56 ZAC 119.65 ETC 276.56 LVI -32.96
PLANETOCENTRIC CONIC

C3 22,258 VHL 4.718 DLA -44.27 RAL 349.69 RAD 8645.8 VEL 11.927 PTH 6,93 VHP

LNCH AZNTH LNCH TIME L-! TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZNTH ]NJ TIME

50.00 22 8 4 2116,60 !I,78 50,22 221,67 136.44 22 43 21

54.41 0 15 55 1796.39 23.62 31,83 233.01 128.59 0 45 51

54,41 0 15 55 1796.39 23.62 31.83 233,01 128.59 0 45 51

54.41 0 15 55 1798.39 23.62 31,83 233,01 128.59 0 45 51

54.41 O 15 55 1796.39 23,62 31.83 233,01 128,59 0 45 51

$4,41 0 15 55 17g6.39 23,62 31,83 233,01 128.59 0 45 51

54,41 O 15 55 17g6,3g 23,62 31.85 233,01 128.59 0 45 51

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE ",8451 TRA -,8460 TC3 -,0841SAU .2364 SGT 1766.7 8DR 1750,1 SG3 929.9

ROE -.5213 RRA -,8558 RC3 .7899 FAU .11078 RRT ,8650 RRF -,9924 RTF -,8578

FDE 2.3442 FRA 5.6310 FC3-4.308T BSP 4186 SGO 2486.8 R23 -,261T R13 -.9573

BOE .9929 BRA 1.2038 BC3 .7944 F8P 1517 SG1 2401.4 $02 646.0 THA 44.6g

4.636 OPA -1.75 RAP 307.12 (CC 1.3665

PO CST TIN INJ 2 LAT ]NJ 2 LONG

1116.6 29.00 32.02

796,4 37.2! 8,58

7g6,4 37,21 8.58

796,4 37,21 8,58

796.4 37.21 8.58

7g6.4 37,21 8.58

798,4 37,21 8.58

CR9|T DETERNINATION ACCURACY

8T $5,? 8R 38.4 $S 80.9

CRT ,9?86 CR8 .9828 CST .9240

LSA 103.9 MSA 18.0 SSA .S

EL1 67.3 EL2 6,5 AL e 34,42

34T



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 2 1971

HELIOCENTRIC CONIC

RL 149.52 LAL ",80

RP 20?.SB LAP "t.Bl

RC 85.104 GL -3T.el

PLANETOCENTRIC CONIC

C3 22.831 VHL 4.TT8

LNCH AZNTH LNCH TIRE

50.00 22 40 $

52.45 0 14 10

52.45 O 14 10

52.45 O 14 10

52.45 0 1410

52.45 0 14 10

52.45 D 14 10

FLIGNT T|l_ 1BO.OO ARRIVAL DATE OCT 9 19T1

DISTANCE 4TT,2T3 EARTH TO MArl5

LO(. 19t,tl VL 32,479 GAL -4,17 AZL 95.20 HCA 1t3,12 8MA 184.18 ECC .2OlBB INC 5.1965 Vi 29.800

LOP 394.80 VP 25.613 LAP D,D3 AZP 85.03 TAL 334.B$ TAP I87,77 RCA 147,11AFO 281.24 v2 28.$81

GP 20.30 ZAL 121.76 ZAP 130.38 ST3 101,32 ZA[ 136,23 IT[ 112,00 ZAC 181.36 ET¢ 278,54 LVI -34.21

OLk -45.72 RAL 331,11RAD 6644.1VEL 11.951PTH B,93 VNP 4.874 DPA -.24 RAP 808,24 E¢C 1.3757

L-1T1NE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

2050.8T 15_OO 47.30 226.52 135.70 23 14 18 1050.5 31.79 28.24

1821.88 24.00 34.52 235.37 130.16 D 44 32 821.9 38,14 11.52

1821.88 24.00 34.52 235.37 130.16 O 44 32 821.9 38.14 _1.52

1821.88 24.00 34.52 235.37 130.1_ O 44 32 921.9 38.14 1].52

1821.88 24.09 34.52 235.37 130.16 O 44 32 821.9 38.14 11.52

1821.88 24.00 34.52 235.37 130.16 O 44 32 821.9 38.14 11.52

1821.28 24.00 34.52 235.37 130.16 O 44 32 821.9 38.14 11.52

DIFFERENT IAL CCRRECTION8

TOE -.8884 TRA -.7835 TC3 -.1296 BAU ,2580

ROE -.5804 RRA -.9500 RC3 .8551FAU .t1255

FOE 2.5454 FRA 5.7268 FC3-4.26T1DRP 4428

DOE 1.0445 DRA 1.23|4 DC3 .8451FSP I884

LAUNCH DATE APR 2 1971

NELIOCENTRIC CC_IIC

NID-COURDE EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

$GT 1706.0 5GR 1945.2 SG3 957.0 BT 35.8 8R 42.6 BS 83.9

RRT .8503 RRF -.9945 RTF -.8419 CRT o9701 Cfl8 .9878 CST .9211

SGB 2587.4 R23 ".2402 R13 -.9851 L8A 107.8 MSA 18.5 88A .5

SG1 2498.5 862 ?OI.4 THA 49.40 ELI 89.7 EL2 8.3 ALF 3T.08

PLIGHT TINS 192.00 ARRZVAL DATE OCT 11 1971

DISTANCE 481.351 EARTH TO MARS

RL _49.52 LAL -.OD

RP 207.80 LAP -1.48

RC 86.843 GL -39.80

PLANETOCENTRIC CC_IC

C3 23.605 VHL 4.858

LNCH AZNTH LNCH TIME

50.00 23 35 36

50.38 0 13 23

50.38 O 13 23

50.38 0 13 23

50.38 O 13 23

50.38 D 13 23

50.38 0 13 23

LOL 191.6t VL 32.452 GAL -4.14 AZL 95.51 HCA 164.37 SNA 183.81 ECC .19955 INC

LOP 356.05 VP 25.565 GAP 8.76 AZP 84.69 TAL 334.66 TAP 139.03 RCA 147.13 APO

GP 22.16 ZAL 125.77 ZAP 128.13 ET8 160.96 ZAE 154.16 ETE 113.45 ZAC 123.28 ETC

9.5137 V1 29.800

220.48 VZ ?6.365

276.53 LVI -35.75

DLA -47.29 RAL 352.77 RAD 6644.4 VEL 11.983 PTH 6.98 VHP 4.528 DPA 1.44 RAP 505.26 ECC 1.3885

L-I TZNE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

1933.18 20.65 41.82 234.45 133.87 24 7 49 933.2 36.42 20.83

1848.r8 24.30 37.35 238.12 131.90 D 44 12 848.8 39.07 14.71

1848.78 24.30 37.35 238.12 131.90 0 44 12 848.8 39.07 14.71

1848.78 24.30 37.35 238.12 131.90 D 44 12 848.8 39.07 14.71

1848.78 24.30 37.35 238.12 131.90 0 44 12 848.8 39.07 14.71

1848.78 24.30 37.35 238.12 131.90 0 44 12 848.8 39.07 14.71

1848.78 24.50 37.35 238.12 131.90 0 44 12 843.8 39.07 14.71

Di FFERENT ZAL C_RECTION$

TOE -,8848 TRA -.7040 TC3 -.|575 BAU .2842

ROE -.6544 RRA-I.DB02 RC5 .8889 FAU .11458

FD[ ?.7546 FRA 5.7563 FC3-4.2024 6SP 4392

BDE 1,1005 8RA /.2643 Be3 .9007 FSP 1618

LAUNCH DATE APR 2 1971

HELIOCENTRIC CONIC

RL 149.52 LAL -.00

RP 207.94 LAP -I.46

RC 88.616 GL -41.92

PLANETOCENTRIC CONIC

C3 24.642 VHL 4.964

LNCH AZNTH LNCH TIME

48.20 0 13 43

48.20 O 13 43

48.20 0 13 43

48.20 0 13 43

48.20 0 13 43

48.20 0 13 43

48.?0 0 13 43

HID-CCXJRS[ EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

9GT 1615.6 SGR 2161.3 563 975.1 ST 55.3 8R 47.3 88 86.6

RRT .8328 RRF -.9960 RTF -.8234 CRT .9609 CRS .9917 CST .9176

9GB 2698.4 R23 -.2090 R13-.9739 LSA 111.5 NSA 18.9 53A .4

561 2593.4 SG2 745.4 THA 54.76 EL1 72.1 EL2 10.1ALF 40.38

PLIGHT TIME 194.00 ARRIVAL DATE OCT 13 1971

DISTANCE 485,44D EARTH TO MARS

LOL 191.61 VL 32.432 GAL -4.11 AZL 95.88 HCA 165.62 5HA 183.46 ECC .19797 INC 5.8842 Vl 28.800

LOP 357.31VP 23.518 GAP 8.49 AZP 84.30 TAL 334.65 TAP 140.28 RCA 147.14 APO 219.78 V2 ?8.349

GP _4.27 ZAL t24.66 ZAP 125.79 E]S 160.61ZAE 151.83 ETE 114.64 ZAC 125.44 ETC 276.53 LVI -37.43

DLA -48.97 RAL 354.73 RAD 6644.8 VEL 12.026 PTH 7.02 VHP 4.502 DPA 3.34 RAP 304.18 ECC 1.4055

L-I TIME IflJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1877.85 24.50 40.38 241.35 133.83 O 45 8T7.8 39.95 18.20

1877.65 24.50 40.38 241.35 133.83 O 45 877.G ?g.95 10.20

1877.65 24.50 40.38 241.35 133.83 0 45 877.6 39.95 18.20

1877.65 24.50 40.38 24t.35 133.83 0 45 877.6 39.95 18.20

1877.83 24.50 40.38 241.35 133.83 O 45 8T7.6 39.95 18.20

1877.65 24.50 40.38 241.58 133.83 O 45 877.6 39.95 18.20

1877.65 24,50 40.38 841.35 133.83 0 45 877.8 39.95 18.20

DIFFERENTIAL CCRRECTION3

TOE -.g033 TRA -.8160 TC3 -.1837 BAU .5151

ROE ".7531 RRA-I.1594 RC3 .9388 FAU .11804

FOE 2.9924 FRA 5.7_10 FCS-4.DTB8 BSF 4TBT

8DE 1.1781 ERA 1,3133 BC3 .gBSB FSP 1832

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1515.4 $GR 8484.1SG3 883.2 87 54.6 3R 53.8 85 89 Z

RRT .8089 RRF ".8872 RTF -.;_88 CRT .9517 _R3 .994i CIT .1144

SGB 2841.8 R23 ".1748 RI3 -.8818 LSA IlS.8 NSA _9.2 SSA .4

861 2731.5 862 184.2 THA 60.29 ELI 75.3 EL2 11.8 ALF 44.19

LAUNCH DATE APR 2 1571 FLIGHT TIME |BB.OD ARRIVAL DATE OCT 1l tDYt

HELIOCENTRIC CONIC

RL 149.St LAL -.00

RP 208.08 LAP -1.43

RC 9O.4ZI GL -44.26

PLANETOCENTRIC CONIC

C3 28.030 VHL 5.102

LNCH AZHTH LNCH TIME

45.89 0 15 35

45.89 O 13 35

45._9 0 15 35

45.89 0 15 35

45.89 0 13 35

45.89 O 15 35

45.89 0 15 35

DIFFERENTIAL C_RECTIONS

TOE -.9266 TRA -.5229 TC3 -.2110 DAU .3505

RDE -.8904 RRA-1.2805 RC3 .9848 FAU .11809

FOE 3.7779 FRA 5.6152 FC3-5.8612 63P 3095

BDE 1.2851 BRA 1.3832 BC3 1.00T1 FSP 1633

DISTANCE 480.538 EARTH

LOL 191.8! VL BB.412 6AL -4.09 AZL 96.38 HCA 1§8.87 BNA 183,tS [CC .19832 INC

LOP 538.58 vP 23,4TB GAP 8.22 kZP 83.84 TAL 334;84 TAP 141.52 RCA 147.15 APO

GP 26.87 ZAL 123.40 ZAP 123,32 ETS 160.27 ZAE 149.20 ETE 115.68 ZAC 127.90 ETC

TO MAR8

6.3232 Vl 29.000

219.14 V2 28.332

276.54 LVl -35.38

DLA -50,78 RAL 357.07 RAD 6645.4 VEL 12.083 PTH 7.06 VNP

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME

1908.8g 24.54 43.60 245.17 155.97 D 47 24

1908.89 24.54 43.60 245.17 135.97 O 47 24

1908.89 24.54 43.60 245.17 135.97 O 47 24

1908.89 24.54 43.60 245.17 135.97 O 47 24

1908.89 24.54 45.60 245.17 135.97 0 47 24

1908.89 24.54 43.60 245.17 135.97 O 47 24

1908.89 24.54 43.60 245.17 135.97 D 47 24

MID-COURSE EXECUTION ACCURACY

$GT 1411.4 SGR 2680.0 $63 979.8

RRT .7784 RRF -.9980 RTF -.7653

8G8 3028.9 R23 -.1401 R13 -.9882

SG1 2916.5 SG2 817.4 THA 65.73

4,502 DPA 5.52 RAP 302.98 ECC 1,42u4

PO CST TIH INJ 2 LAT INJ 2 LONG

908.9 40.T8 22.05

908.9 40.76 22.03

908.9 40,76 22,03

908.9 40.?6 22.03

908.9 4D.76 22.03

908.g 40.76 22,_3

g08.9 40,76 22,03

ORBIT DETERMINATION ACCURACY

ST 53.9 SR 60.5 S$ 92.3

CRT .9432 CR3 .9965 CRT .9123

LSA 121.3 NSA 19.4 $$A .3

ELI 79.9 EL2 13.6 ALF 48.54
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM DATE APR 2 1971

MELIOCENTRIC CONIC

RL 149.52 LAL ".00

RP 208,24 LAP "1,41

RC 92.299 GL -48.87

PLANETOCENTRIC CONIC

C3 27.908 VHL 5.883

LNCN AZMTfl LNCN TIME

43,44 0 19 30

43.44 0 19 30

43.44 0 19 30

43.44 0 19 30

45.44 0 1g 30

43.44 0 19 30

43.44 0 19 30

FLIGHT TIMI[ 198,00 ARRIVAL DATE OCT !? 1971

DISTANCE 493.645 EARTH TO MARl

LOL 191,6I VL 32,39| GAL -4.07 kZL 96.85 HCA 168.t2 8MA 182.96 ECC .18519 INC 6.5516 VS 29.800

LOP 359.61 VP 83.427 GAP ?.96 AZP 83.29 TAL 334.62 TAP 142.74 RCA 147.18 APO 218.55 v2 29.'13

GP 29.39 ZAL t21,98 ZAP |20.71ETS 159.95 ZA[ I48.25 [TE 116,53 ZAC 230.69 ETC 276.58 bY| -4:.53

DLA -58.73 RAL 359.92 RAO 6(;46.2 VEL 12.160 PTH 7,12 VMP 4.536 9PA 8.01 RAP 301.68 ECC 1.4593

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1g43.21 24,38 4T.04 249.73 138.33 0 51 53 943.2 41.43 28.29

1943.21 24.38 4?.04 24g.73 138.33 0 51 53 g43.2 41.43 26.28

1943.21 24.38 47.04 249.73 138.33 0 51 53 943.2 41.43 26.28

1943.21 24.38 47.04 249.73 138.33 0 51 53 943.2 41.43 26,28

1943.21 24.38 47.04 249.?3 139.33 0 51 53 943.2 41,45 26,28

1943.21 24.38 47.04 24g.73 138.33 0 51 53 943.2 41.43 28.28

1943.21 24.38 47,04 249.73 138.33 0 51 53 943.2 41 43 26.28

DIFFERENTIAL CORRECTIONS

TOE -.9531 TRA -.4199 TC3 -.2358 BAU .3927

ROE-1.0817 RRA-1.4100 RC3 1.0259 FAU .|1499

FOE 3.6055 FRA 5.4051 FC_-3.$873 BSP 5459

ODE 1.4417 2RA 1.4712 BC3 1.0527 FSP 1601

LAUNCH DATE APR 2 1971

HELIOCENTRIC CONIC

RL 149.52 LAL -.OO

RP 208.41 LAP -1.38

RC 94.128 GL -49.78

PLANETC_ENTRIC CONIC

C3 30.486 VHL 5.521

LNCH AZNTH LNCH TINE

40.88 O 26 11

40.88 0 26 11

40.88 0 26"_1

40.88 O 28 11

40.88 0 26 11

40.88 0 26 11

40.88 D 26 11

MID-COURSE EXECUTION ACCURACY

$GT 1302.4 SGR 2988.1 883 959.1

RRT .7303 RRF ".9986 RTF -.7183

SGB 3259.6 R23 ".1082 R13 ".9928

SG1 3148.3 882 844.5 THA 70.92

FLIGHT TINE 200,00

DISTANCE 497,758

LOL 191.61 VL 32.378 GAL -4.05 AZL 97.50 HCA 169.36 SMA 182.59 ECC .19398

LOP 1.06 VP 23.383 GAP 7.71 AZP 82.63 TAL 334.59 TAP 143.95 RCA 147.17

GP 32.49 ZAL 120.30 ZAP 117.94 [T5 159.72 ZAE 142.93 ETE 117.27 ZAC 133.86

DLA -54.81 RAL 3.47 RAD 6647.2 VEL 12.264 PTH 7.21 VHP 4.616 DPA 10.86

L-I TINE INJ LAT tNJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN

1981.56 23.92 50.70 255.22 140.92 0 59 12 981.6

1981.56 23.92 50.70 255.22 140.92 0 59 12 981.6

1981.56 23.92 50.70 255.22 140.92 0 59 12 981,6

198/.56 23.92 50.70 255.22 140.92 0 59 12 981.6

1981.56 25.92 50.70 255.22 140.92 0 59 12 981.6

1981,56 23.92 50,70 255.22 140.92 O 59 12 981,6

1981.56 23.92 50,?0 255.22 140.92 0 59 12 981.6

ORBIT DETERMINATION ACCURACY

ST 52.9 SR 69.8 85 95.5

CRT .9560 CR8 .9979 CST .9111

LSA 128.1 NSA 19.5 $8A .3

ELI 86.3 EL2 15.1 ALF 53.3?

ARRIVAL DATE OCT 18 1971

EARTH TO MAR8

INC T. 5011 Vl 29.d00

APO 218.01 V2 26.294

ETC 276.65 LVI -43.98

RAP 300.21ECC 1.5017

INJ 2 LAT INJ 2 LONG

41.86 30.9_

41.86 30.99

41.86 30.99

41.86 30.99

41.86 30.99

41.86 50.99

41.86 30.99
DIFFERENTIAL CORRECTION8

TOE -.9799 TRA -.3053 TC3 -.2555 BAU .4414

R0[-1.3612 RRA-1.5498 RE3 1.0525 FAU .11164

FOE 3.9958 FRA 5.0834 FC5-3.1703 88P 5939

ODE 1.6772 ERA 1.5796 803 1.0831 FSP 1545

LAUNCH DATE APR 2 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1189.9 SOR 3336.6 SG3 919.4 ST 51.5 SR 82.1 SS 99.2

RRT .5656 RRF -.9990 RTF -.6524 CRT .0504 CR8 .9988 CST .9110

SGB 3542.4 R23 -.0803 R13 -.9959 LSA 137.3 MSA 19.3 3SA .2

SG1 3435.g SG2 862.4 THA 75.73 ELI 95.6 EL2 16.2 ALF 58.73

FLIGHT TIME 202.00 ARRIVAL DATE OCT 21 1971

DISTANCE 501,878 EARTH TO MARS

RL 149.52 LAL -.00

RP 208.58 LAP -1.35

RC 96.027 GL -53.07

PLAN[TOCENTRZC CONIC

C3 34.134 VHL 5.842

LNCH AZHTH LNCN TIME

38.22 0 36 48

38.22 O 38 48

38.22 0 36 48

38.22 0 36 48

38.22 O 36 49

38.22 0 36 48

38.22 O 38 48

LOt. 191.61 VL 32.363 GAL -4.04 AZL 98.52 HCA 170.60 8NA 102.55 ECC .19288

LOP 2.31 VP 23.340 GAP 7.46 AZP 8/.79 TAL 334.55 TAP 145.15 RCA 147.18

GP 36.02 ZAL 1/8.38 ZAP 115.00 ET5 159.55 ZAE 139.20 ETE 117.93 ZAC 137.47

DLA -56.99 RAL 7.97 RAO 8648.6 VEL 12.411 PTH 7.32 VHP 4.780 OPA 14.12

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

2025.17 23.03 54.55 261.92 143.70 tO 53 1025.2

2025.17 23.03 54.55 261.92 143.70 I0 33 1025.2

2025,17 23.03 54.55 261.92 143.70 10 53 1025.2

2025,17 23.03 54.55 261,92 143.70 10 53 1025.2

2025.17 23,05 54.55 261.92 143.70 10 53 1025.2

2025.17 23.03 54.55 261.92 145.70 10 33 1025.2

2025.17 25.03 54,55 251.92 143.70 10 33 1025.2

INC 8.3182 Vl 29,800

APO 217.52 V2 26.2?4

ETC 278.77 LVI -46.7_

RAP 295.58 ECC 1.Sb18

INJ 2 LAT INJ 2 LONG

41.g? 36.18

41.91 36.1_

41.91 56.18

41.91 38.16

41.91 56.16

41.91 35,16

41.9| 36.18

DIFFERENTIAL CCRRECTION5

TOE-/.COle TRA -.t781 TC3 -.2702 8AU .50|8

R08-1.7728 RRA-I,6901 RC3 1,0859 FAU .10843

F0£ 4.4253 FflA 4.8099 FC5-2,8993 8SP §485

8DE 2.0580 ERA 1.8995 6CS 1.0996 FSP |4_8

LAUNCM OATE APR 2 1971

HELIOCENTRIC CONIC

RL 149.52 LAL ".00

RP 208,76 LAP "1.33

RC 97.959 GL "58.80

PLANETOCENTRIC C_lC

C5 59.495 VHL 6.285

LNCM AZMTM LNCH TIME

35,54 0 53 ?

35.54 0 53 7

35.54 0 53 ?

35.54 0 53 ?

35.54 O 53 7

35.54 0 53 7

35.54 0 53 ?

MID-COURSE EXECUTION ACCURACY

$GT t080.4 SGR 3718.0 383 853.7

RRT ,5699 RRF ",9992 RTF ",_aSt

$GB 3872,6 R23 -.058! RI3 -,9977

381 3772.4 382 075.2 THA 80.06

FLIGHT TIME 204,00

DISTANCE 508,00!

LOt. |Dr.St VL 32.345 GAL -4.08 AZL 99.38 HCA 171.84 SNA 182.12 ECC .19188

LOP 3,55 VP 23.297 GAP 7.2/ kip 80.71 TAL 334.50 TAP t48.34 RCA 147,18

GP 40.03 ZAL 116.15 ZAP 1/1.88 [TS 159,61ZAE 135,03 ETE /18,58 ZAC 14|,55

DLA -59,21RAL |3.82 RAO 6550.5 VEL 12.624 PTN 7.48 VHP 4.999 DPA 17.84

L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2075.70 21.53 58.53 270.20 146,6! I 27 42 1075.7

2075.?0 21.53 58,53 270,20 146.61 t 27 42 1075.7

2075.70 21,53 58,53 270,20 146,61 t 27 42 1075.7

2075.70 21.53 58,53 270.20 146.61 1 27 42 1075.7

2075.70 21.53 58.53 270.20 t46.61 I 27 42 1075.7

2075.70 21.53 58.53 270.20 146.6! 1 27 42 1075.7

2075.70 21.53 58,53 270.20 146.6t 1 27 42 1075,7

DIFFERENTIAL CORRECTIONS

TDE-1.0014 TRA -.0331

RDE-2.4046 RRA-1.8251

FOE 4.9704 FRA 3.9809

6D[ 2.6048 8RA 1.8254

ORBIT DETERMINATION ACCURACY

ST 49,4 SR 98.2 59 |02.9

CRT .9261CRS ,9993 CST .9113

LSA 149.3 NSA 18,O SSA .2

ELI 108.8 EL2 |6.8 4LF 64.34

TC3 -.2764 BAU .5758

RC3 1.0549 FAU .D9934

FC3-2.1555 BSP 7122

BC3 1.0905 FSP 1283

ARRIVAL DATE OCT 23 1971

EARTH TO MARS

|NC 9.3?86 Vl 29.800

APO 217,07 V2 28.254

ETC 276,9? LVl -49.74

RAP 296,77 ECC 1.8500

INJ 2 LA? INJ 2 LONG

41,37 41,75

41.57 41,75

41.37 41.73

41.37 41.73

41.37 41.73

41.37 41.75

41.37 41.73

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 978.6 8DR 4138.6 SG5 759.7 ST 45.? 8R 120.O SS 106.3

RRT .4277 RRF ".9994 RTF -.4102 CRT .9210 CR3 .g996 CST .9097

SGB 4252.8 R23 -.0414 R13 -.998? LSA 165.7 NSA 17.8 SSA .2

SG1 4150.7 SG2 879.g THA 83.g5 EL1 127.3 EL2 18.8 ALF 70.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 2 1971

HELIOCENTRIC CONIC

RL 149.52 LAL ".00

RP 211.46 LAP "i95

RC 123.058 GL 52.10

PLANETOCENTRIC C_MIC

C3 33.281VHL 5.769

LHCH AZHTH LNCM TIRE

30.00 12 $4 56

60.00 11 99 39

62.40 10 34 )2

62.40 10 Sa _2

62.40 1_ _. _

62.40 IU _4 _2

FLIGHT TIN( 225,00 ARRIVAL DATE NOV 16 1971

DISTANCE 556.282

LOL 191.61 VL 31.163 SAL -4.28 AZL 81.87 HCA

LOP 18.90 VP 22.824 GAP 4.81 AZP 88.06 TAL

GP -47.64 ZAL 120.03 ZAP 93.29 ST) 182.36 ZAE

EARTH TO MAR8

|86.74 IRA 180.74 ECC .18750 INC 8.1339 Vl 21.100

332,49 TAP _S8,25 RCA 146.8S APO 214.63 V2 25.142

|19,94 ST[ 218,24 ZAC 54.79 ETC 272.12 LVI 34.10

OLA 38.70 RAL 316.05 RAO 6648.3 VEL 12.377 PTN 7.25 VMP 5.168 DPA -$9.34 RAP 314.38 ECC 1.5477

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH [NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

4109.82 -39.91 153.02 219.19 61.58 13 43 25 3109.8 -47.37 150.99

4858.91 -26.22 186.84 209.70 58.23 12 50 37 3238.3 -38.87 161.40

4444.14 -17+22 195.99 203.31 34.79 11 48 36 3444.1 -30.07 173.72

4444.14 "17.22 193.89 203.31 84.?9 11 48 36 3444.1 -30.07 173.72

4444.14 "17.22 193.99 203.31 84.79 11 48 36 3444.1 -30.07 173.72

4444,14 -IT.22 195.99 203.31 54.79 || 48 38 3444,| -30.07 173,72

4444,14 -17.22 195.99 203.31 54.79 11 48 36 3444.1 -30,07 t73.72

DIFFERENT |AL CORRECTION8

TOE 1.8978 TRA .8322 TC9-1.0582 BAU .7826

ROE 3.1835 RRA 9.1391 RC9-1.4049 FAU .08585

FOE 4,4779 FRA 4,3729 FC3-2.2332 BSP 9941

BDE 3.6759 BRA 9.2476 BC9 1.7588 FSP 1182

LAUNCH DATE APR 2 1971

HELIOCENTRIC CONIC

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2438.0 5GR 5346.3 SG3 870,8 ST 92.7 8R 16_,! 58 106.7

RRT .9192 RRF .9994 RTF .9206 CRT .9820 CRS -.9999 CST -.9797

8GB 5875.9 R23 ,0604 R13 ,9978 LSA 219.7 MSA 16.2 SSA .2

891 5809.1SG2 883.7 THA 66.69 ELI 192.2 EL2 15.4 ALF 61.51

PLIGHT TIME 230.00 ARRIVAL DATE NOV 18 1971

DISTANCE 360.445 EARTH TO MARS

RL 149.52 LAL -.00

RP 211.73 LAP -.92

RC 125.302 CA. 45.91

PLANETOCENTRIC CONIC

C3 27.031 VHL 5.199

LNCH AZNTH LNCH T]M[

50.00 1) 28 54

60.00 13 15 5

79.00 12 38 0

72.62 11 42 6

72._ 11 42 6

72.62 11 42 6

110.00 17 37 27

LOL 1g1.61VL 92.261GAL

LOP 19.51 VP 22.766 GAP

GP -43.80 ZAL 129.95 ZkP

-4.28 AZL 83,33 HCA 187,95 8HA 180,71 ECC .18737 INC 8.6652 Vt 29.600

4.40 AZP 96.60 TAL 932.50 TAP 160.25 RCA 146.81 APO 214.62 V2 25._11

92.17 ST) 180.90 ZAE 121.25 ETE 214.82 ZAC 58.65 ETC 271.87 LVZ 30.84

DLA 32.81 RAL 318.62 RAD 6645.8 VEL 12.124 PTH 7.10 VHP 4.685 DPA "65.94 RAP 309.47 ECC 1.4449

L-| TIME INJ LAT INJ LONG |NJ RT ASC ZNJ AZNTH INJ TIME PO C)T TIM INJ 2 LAT INJ 2 LONG

9901.17 -45.96 166.01 214.77 73.76 14 35 55 2901.2 -46.71 130.98

9938.04 -55.85 165,25 210,70 70,20 14 20 44 2939.0 -40.30 135.06

4047.90 -24.22 168.58 205.20 65.13 13 45 28 3047.9 -32.26 142.87

4220.19 -16.60 177.78 201.10 61.28 12 32 26 3220.2 -26.97 154.46

4220.19 -16.80 I77.78 201.10 61.28 12 32 26 3220.2 -26.97 154.46

4220.19 -18.60 177.78 201.10 61.28 12 32 26 3220.2 -26.97 |54.46

3094.72 "24.22 97.50 205°20 65.15 18 29 2 2094.? -32.25 71.79

DIFFERENTIAL CCRRECTIONS

TOE 1.8396 TRA .9856 TC3-1.3337 BAU .7331

RDE 2.5582 RRA 2.9378 RC)-1.5284 FAU .I0071

FOE 4.7799 FRA 5.7500 FC3-).2254 DDP 9591

BDE 3.0366 BRA 3.0987 6C3 2.0285 FSP 1495

LAUNCH DATE APR 2 1971

HELIOCENTRIC CCNIC

RL 149.52 LAL -.00

RP 212.01 LAP -.09

RC 127.566 GL 40.44

PLANETOCENTRIC CONIC

C3 23.260 VHL 4.923

LNCH AZMTH LNCH TIME

50.00 14 7 24

60.00 14 9 52

70.00 14 1| 34

80.00 14 18 36

90.00 14 53 56

100.00 17 1 28

tiO.O0 19 II 0

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2618.9 SGR 5031.1SG3 845.8 ST g2.4 SR 152.4 SS !!6.0

RRT .9317 RRF .9994 RTF .9327 CRT .9842 CflS -.9999 CST -.9812

8GB 5671.9 R23 .0715 R13 .9968 LSA 212.1NSA 15.3 _$A .2

891 560T,4 $92 855.3 THA 63.46 ELI 177.7 EL2 14.0 ALF 58.95

PLIGHT TIME 232.00 ARRIVAL OATE HOV 20 1971

DISTANCE 364.614 EARTH TO MARS

LCX. 191.61VL 32.260 GAL -4.31AZL 84.42 HCA 199.|5 5HA 180.69 ECC .19772 INC 5.5811 Vl 29.600

LOP 20.72 VP 22.T49 GAP 4.20 AZP 95.31TAL 332.09 TAP 161.24 RCA IA6,77 APO 214.61 V2 25.$80

GP -40.33 ZAL 127.30 ZAP 90.80 ST) 179.53 ZAE 121.98 ETE 211.39 ZAC 62.14 ETC 271.62 LVI 27.94

DLA 27.66 RAL 320.79 flAD 8844.3 VEL 1t.968 PTH 6.9? VHP 4.353 DPA -62.83 RAP 305.71ECC 1,3828

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

)742.87 -47.37 151.30 209.08 $4.92 15 9 47 2742.9 -43.80 116.e7

)738.95 -39.32 149.52 207.62 80.36 15 11 II 2739.0 -36.98 118.36

3732.00 -31.50 146.87 205.62 76.05 15 13 45 2731.0 -34.09 115.44

)708.89 -24.21 142.84 203.26 11.90 15 20 23 2708.9 -29.4t 116.52

3588.19 -19.96 132.34 20|.62 89.44 15 55 44 2588.2 -25.58 107.34

3183.36 -24.2! 104.21 203.28 71.98 17 54 31 2183.4 -29.41 77.99

2777.82 -31.30 7_.79 205.62 76.05 19 57 10 1777.8 -34.08 47.36

DIFFERENTIAL COqRECT|ON$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5102 TRA 1.1400 TC3-1.6079 8AU ,7049 SGT 2821,8 SGR 4715.3 SG3 1001.0 ST 92.6 3R 137.S 39 122.0

flOE 2.1199 RRA 2.7411 RC3-1.5972 FAU .11387 RRT .9417 RRF .9993 RTF ._.24 CRT .9868 CR$ -.9997 CIT -.9,5U

FOE 4.9459 FRA 6.1920 FC3-4.2305 |RP 9255 SGB 5495.2 R23 .0837 R13 .9935 LSA 205.3 NSA 14.4 SSk .3

80E 2.60E8 ERA 2.9997 8C3 2.2664 PiP 1771 SG! 5433.0 SG2 823.9 THA 39.83 EL1 165.3 EL2 12.5 ALF 56.17

LAUNCH 0ATE APR 2 1911 _LIGHT TIME 234.00 ARRIVAL DATE NOV 22 1971

HELIOCENTRIC CONIC DISTANCE 368.78Q EARTH TO MARS

RL 149.32 LAL -,00 LOL 19|,81 VL 32.239 GAL -4,35 AZL 85,23 HCA 19D,33 SNA IS0,88 ECC ,18793 INC 4.7482 V1 29,800

RP 21R,29 LAP -,93 LOP 21.92 VP _Z.7|2 GAP 4.00 AZP 94,87 TAL 331,88 TAP 182.21 RCA |46,72 APO 214,64 V2 2S.848

R( tR9.150 GL 35.66 GP -37.24 ZAL 130.13 ZAP 89.26 ETS 178.31ZAE 122.22 ETE 208.10 ZAC 85.26 ETC 271.39 LV! 25.39

PLANETOCENIRIC CONIC

C3 20.664 VHL 4.516 DLA 23.18 RAL 322.95 RAD 8643.2 VEL 11.889 PTH 6.88 VHP 4.11T DPA -60.02 RAP 302.70 EC¢ 1.34_4

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 37 9 3517.41 -47.43 139.19 203.88 94.24 13 37 27 2617.4 -40.27 106.92

60.00 14 47 40 3589.41 -40.29 136.94 204.15 88.83 15 47 29 2589.4 -36.34 t06.55

70.00 15 4 45 3839.06 -33.74 |32.37 203.66 84.33 16 3 44 2539.1 -32.55 103.70

80.00 15 36 44 3438.76 -28.37 124.00 202.88 80.93 1G 34 3 2439.8 -29.47 96.61

90.00 16 40 12 3233.82 -26.42 108.33 202.45 79.54 17 34 6 2233.8 -26.17 81.65

100.00 18 19 36 2913.23 -28.57 85,37 202.88 80.93 lg 8 9 1913.2 -29.47 57.98

110.00 20 4 12 2503.88 -33.74 61.29 203.66 84.33 20 47 17 1585.9 -32.35 32.b2

D]FF[RENT|AL CORRECTIONS HIO-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TDE 1.4254 TRA 1.2961 TCS-1.8681DAU .$896 SGT 3039.3 SGR 4410.3 SG3 1134.5 ST _).3 SR 124.5 SS 125.S

RD( 1.6018 RRA 2.8549 RC3-1.6193 FAU .12476 RRT .9498 RRF .9992 RTF .9503 CRT .9895 CRS -.9996 CST -.9849

FOE 5.0345 FRA ?.6922 FC3-5,1768 DSP $952 SGB 5356.2 R23 .0963 R13 .9945 LSA 199.3 HSA 13.4 SSA .3

BOE 2.2975 6RA 2.8649 BCS 2.4724 FSP 2009 SGI $297.4 SG2 791.5 THA 55.93 EL1 135.2 EL2 10.8 ALF 55.25
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT¢ APR I 1971 VLIS#T TIN£ t$i.O0 ARRIVAL DAYE NOV 24 1972

H|LIO([MTRI¢ ¢0MI¢

RL 149.62 LAL -,00

RP _12.$7 LAP -.82

RC 132.153 GL 31,47

PLANETOCENTRIC CCN|E

¢3 19.268 VHL 4.392

LNCM AZMTH LNCH TIME

SO.DO 15 I 11

60.00 16 17 58

70.00 15 43 34

80.00 18 29 54

90.00 17 35 19

100.00 19 8 46

110.00 20 43 0

|ilTAMC[ 57|.9tl [ARTN TO WARS

LOt. 191.ll VL It.tOg GAL "4.39 AlL 85,91HCk t|t.|4 8NA |IO,U [CC ,ill21 tMC 4.0877 Vt 29.800

LOP 23.13 VP 22,9?5 GAP 3.80 AZP 64.02 TAL 332.92 TAP 183.18 R¢A 148.S7 APO 214,60 V2 25.8_l

GP -34.48 ZAL 138.49 ZAP 07,59 [TO |77,23 2At 122.05 (TE 205.02 ZAC 88,04 ETC 271.18 LYI 23.14

DLA 19.28 hAL 324,29 RAO 6642.5 VEL 12.803 PTN 6,82 VHP 3,945 DPA "57.51 RAP 300.21 [CC 1.3179

L-t TINt INJ LAT INJ LONG IHJ RT A$C tNJ AZHTH INJ TIHE PO COT TIN INJ 2 LAT INJ 2 LONG

3515.88 -48,40 129.96 199.85 t01.60 15 39 47 2519.7 "34.77 99.89

34?1.00 -39.97 126,89 201.20 95.84 18 15 49 24?1.0 "33,39 97.90

3396.84 "34.14 121.21 20t.62 90.92 18 40 9 2395,6 -30.20 93.19

3262.92 -29.7? 111.08 201.55 87.61 17 20 t? 2262.9 -27.73 83.84

3038.65 -22.06 94,52 201.43 66.35 18 23 56 2038.8 -26.?5 67.59

2?37.39 -29.7? ?2.45 201.5§ 87.6| 19 54 23 t737.4 -27.73 45.21

2442.45 -34,14 50.13 201.82 90.92 21 23 43 1442.S -30.20 22.11

DIFFERENTIAL CCRRECTION|

TOE 1.3876 TRA 1.4506 TC3-2.11486AU .6649

RDE 1.5628RRA 2.3803 RC3-1.6064 FAU .13417

FOE 5.0631FRA 8.4512 FC3-6.0216 86P 8749

BDE 2.0767 iRA 2.7874 BC3 2.655? FOP 2204

HID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

SiT 3263.6 SiR 4119.4 803 1246.2 ST 94.2 8R 113.3 88 127.4

RRT ,9560 RRF .9990 RTF .9564 CRT .9921 CRS -.9993 COT -.9888

8GB 5255.7 R23 .1086 R13 .9931 LSA 194.4 HtA 12.5 SSA .4

301 5200.6 802 ?58.5 THA 51.90 ELI 147.0 EL2 9.1 ALF 50.30

LAUNCH DATE APR 2 1971 PLIGHT TIME 238.00 ARRIVAL DATE NOV 26 1971

HELIOCENTRZC CONIC

RL 149.52 LAL -.00

RP 212.86 LAP -.78

RC 134.473 GL 27.81

PLANETOC[_ITRIC CONIC

C3 18.234 VHL 4.2?0

LNCH A2MTH LNCH TIN[

30.00 13 21 10

SO.DO 15 42 40

70.00 16 14 I1

80.00 17 2 SO

90.00 16 15 26

tO0.G0 19 43 42

110.00 21 13 37

D|3TANC[ 577,137

LCL 191.61 VL 32.260 GAL -4.43 AZL 86.45 HCA 192.74 3NA 180.60 [CC .18854

LOP 24.32 VP 22.638 GAP 3.61AZP 93.46 TAL 331.36 TAP 164.10 RCA 146.62

GP -32.03 ZAL 134.47 ZAP 85.85 [78 176.29 ZAE 121.55 ETE 202.20 ZAC 70.52

DLA 15.69 RAL 329.74 hAD 6642.0 VEL 12.758 PTH 6.79 VHP 3.817 OPA -55.25

L-I TIN[ INJ LAT |NJ LONG |NJ hT ARC tNJ AZMTH INJ TIN[ PO COT TIM

3431896 -45.05 121.99 196.94 107.27 16 18 22 2431.9

3374.71 -39.02 118.89 198.98 100.99 16 38 55 2374.7

3281.98 -33.67 112.37 199.98 96.12 17 8 53 2282.0

3129.48 -29.74 101.17 200.35 92.82 17 35 0 2129.5

2999.19 "28.24 84.02 200.41 91.60 19 3 4! 1895.2

2t03.99 "29.74 62.54 200.35 92.82 20 29 6 1604.0

231.79 -33.67 4t.29 199.98 96.12 21 52 26 1328.8

EARTH TO NAbS

tNC 3.5511 Vl 29.600

APO 214. "5 V2 25.782

ETC 270.95 LVI 21.10

RAP 2g8.1_ECC 1.3001

tNJ 2 LAT tNJ 2 LONG

-33.56 94,28

-30.53 91.35

-27.71 85.29

"25.56 74.53

-24.?3 57.56

-25.S6 35.90

-2?.?! 14.21

01PIrERENTIAL C01RECT|QlYl

YDE 1.3361TRA 1.S092 T¢3"2.3340 |AU ,IMI41

ROE 1.3831RRA 2.2214 NC3-I.SS?i FAU ,1411t

FOE 5.0722 FRA 9.09_4 VC3-6.?0|9 98P 8639

90E 1.9224 iRA 2.7434 DC3 2.8061' VSP 2380

LAt_ICH DATE APR 2 1971

HELIOCENThIC CONIC

MID-COURSE EXECUT|ON ACCURACY

3GT 3406.0 SiR 3050.0 803 1336.8

RRT .9610 RRV .9987 RTF .9015

806 5200.4 h23 .1195 Rt3 ,9911

DOt S250.0 SG2 ?22.3 THA 47.8?

PLIGHT TIN£ 240.00

DISTANCE 501.314

CRBIT DETERMINATION ACCURACY

IT 95.7 82 103.8 88 128.G

ChT .9944 Ch9 ".9990 C8T -.9887

LSA 190.7 MSA ,1.6 83A .S

EL| 141.0 EL2 7.4 ALF 47.33

ARRIVAL DATE NOV 29 1971

EARTH TO MARS

RL 149.52 LAL ".00

RP 213.18 LAP -.75

RC 138.814 GL 24.61

PLANETOCENTNIC CONIC

C3 1?,$24 VNL 4.180

LNCN AZNTH LNCH TONE

50.00 16 38 9

98.00 18 3 22

70.00 18 39 21

80.90 17 32 30

90.00 18 4? 12

100.00 20 15 21

rio,DO 21 38 47

LOL 191.61 VL 32,261 6AL -4.40 AZL 88°69 HCA 193.03 8MA I00.?0 ECC ,18894 Vt 89.800

LOP 25.58 VP 22.601 GAP 3.42 AZP 93.02 TAL 331.10 TAP 165.03 RCA 146.58 V2 13.749

-29.93 ZAL 136.23 ZAP 84.09 [T8 175.47 ERE 120.70 iT[ 199.15 EAC 72,74 LVI 19.42

OLA 12.94 RAL 327,03 RAO 0i41,7 VEL t|.726 PTM 6.7G VHP 3,?22 OPA "93.22 RAP 299.27 ECC 1,2964

L-| TONE tNJ LAT tNJ LONG |NJ RT A8C tNJ AZMTH tNJ TIME PO COT TON INJ 2 LAT tNJ 2 LONG

3362.24 -43.47 It6,03 194.95 111,64 18 34 t| 2362.2 "30.09 90.11

329S,00 "37.?9 |22,46 297,43 10S.18 tO S8 18 2265,1 "27.60 88.25

3169.21 -32.77 tOS.E9 292.32 100,22 t? 32 30 2269.2 -25.31 78.15

3022.72 -29.12 93.30 199.48 96.91 18 22 $_ 2022.7 "23.37 97.36

2701.02 -27,74 79.70 199.03 95,7| |g 33"33 2782.6 -22.63 49.91

249T,29 "29,|2 34.0? 109.46 96.92 20 S6 56 2467.2 "23.37 28,73

2239,03 -32,77 34,|1 108,$2 290.22 22 10 3 2236,0 -23,31 $,97

INC 3.1093

APO 214.54

ETC 270.76

DIFFERENYIAL CC_RECTIONi

TOE 1.3137 TAM 1.7038 TC3-|,3421JAU

ROE 1.2357 RRA |,0869

FOE 5.0898 FRA 1.3197

802 1.803| iRA 2,T180

LAUNCH DATE APR | 1971

HELIOCENTRIC C_ilC

RL 149,|8 LAL ".00

RP 218,46 LAP "*71

RC 239,172 ik 81.70

PLANETOCENTRtC ¢0N|¢

¢3 17,052 VHL 4,119

LNCH AZNTH LNCH TONE

50.00 16 62 46

90.00 18 21 5

7Q.O0 17 0 37

80.00 17 57 11

90.00 19 13 27

100.00 20 40 3

110.00 22 0 3

MID-COURSE EXECUTION ACCURACY

,892| 80T3727,4 8OR 3921.t 663 2410.0

RC3-1.3000 PAU .8469O RRT .6IH RRF .9104 RTF ._v60

VC3-7,324? BOP 95S0 800 |t73,9 223 *2202 Rt3 ,|902

0C3 |,9340 PIP 2400 061SI3t.t 302 979,8 THA 43,90

PLIGHT TIME 242.00

DISTANCE 509,489

L0t. tOt,it VL It,tit tAk "4.0) AZL 0?.t? HCA t0S.tt IRA t10.?3 ECC .tl|3J

LOP |I,TI VP l|,ll4 GAP 3.23 AlP 92,14 TAL $30.81 TAP 111,04 hCA 241.39

IP "t?.OI 2AL 137.|3 ZAP 82.|| [T8 274,77 ZA[ ti9.83 iT[ 287,30 ZAC 74,72

DkA iO,3t RAL 328.81 hAD 1641,| VEL tO,?08 PTH S,74 VHP 3,632 DPA -31,40

b-I TtME INJ LAT INJ LONG |HJ hT AOC |NJ AZMTH INJ TIRE PO C8T TtN

3303,72 -41.89 t11,30 193,64 115,01 16 47 St 2303. ?

3228.43 -36.48 107.31 196.43 108.47 ST 14 53 22_&.4

3112.11 "31.69 99.54 198.08 103.46 t? 52 29 2112.1

2934.90 -28.23 86.93 198.91 100.|3 18 46 6 1934.g

2688.?? -26.94 R9.09 19g.18 98.96 19 38 16 1688.8

2409.38 "29.23 48.30 196.91 t00.13 21 20 12 1409.4

2158.93 "31.69 28.43 1g8.08 103,46 22 36 2 1168.9

DIirlr£R£NTIAL CCRRECTION9 RIO-COURSE EXECUTION ACCURACY

TOE 1.3076 TRA 1.9216 TC3-2.7235 BAU .?006 6GT 3961.9 8GR 3360.2 $03 14?0.0

RD¢ 1.1268 RRA 1.9366 hC3-1.4261 FAU .IS160 hRT .9680 RRF .9979 RTF .9689

FDE S.0142 FRAIO.0434 FC3-?.6967 BOP 8594 8C,8 51g5.0 R23 .1357 RI3 ,9887

|DE 1.7260 8RA 2.7281BC3 3.0739 F8P 2617 $G1 5154.4 SG2 647.? THA 40.15

OR|IT 0ETERNtNATION ACCURACY

8T 97.3 I! IS.t 9a lOS,4

CRT ,1564 (RI ",6111 (IT ",9903

LSA 286.8 NSA IO,R IIA ,I

ELt 136,0 [L2 5,1 ALF 44.35

ARRtVAL DATE NOV 30 16?t

[ARTH ]0 MAR1

INC E.?3t? Vt 11,100

APO 2t4,9| Vl ti,714

E?C !70,37 LV| 17,97

RAP 294.86 ECC 1.2806

INJ 2 LAT tNJ 2 LONG

-26.17 89.80

"25.54 82.19

-23.10 T4.25

-21.29 81.66

-20.60 43.85

-21.29 23.03

"23.10 3.17

_OtT DETERMINATION ACCURACY

ST 9g.56R 8R,3 86 128.9

CRT .9g80 Ch$ -.gg78 CST ".g919

LtA 184.7 H$A 10.1 SSA .7

ELI 132.9 EL2 4.2 ALF 41.59
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JPL TM 33.100 EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

L4UNCM DATE API 2 19?1 FLISNT TIN[ 944.00 ARRIVAL OATE DEC 2 1971

MELIOCENTR|C CONIC O|STANC[ 589,S69 EARTH TO MARS

RL 149,$8 LAL ",DO LG_ 191,9| VL $8,894 GAL "4,$8 AZL $?.59 HCA 196,30 SNA |80.79 ECC .|$999 INC 2.4107 V! 29.800

RP 2tSoTT LAP ".69 LOP 27.90 VP 29,527 GAP 3.04 AZP 92.31 TAL 330.53 TAP 196,$3 RCA 146.43 APO 215.08 VZ 21.680

RC 141,949 GL 19,30 GP "26.D9 ZAL 138.78 ZAP 60.44 ETS 174,16 2AE 1t8.72 [TE Ig5.32 ZAC 76.91 ETC 270.40 Lvl 98.49

PLANETOCEMTRI¢ CONIC

C3 16.T92 VHL 4.093 DLA 9.1D RAL 329.28 RAO 664t.4 VEL 11.696 PTH G.?$ YHP 3.6OO DPA -49.76 RAP 2S3.24 [CC 1.87S?

LNCN AZNTH LNCH TINS L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

SO.DO 16 S 3T 3294.23 -40.40 107.50 199.85 tl?.6S 16 $9 51 2254.2 -25.97 84.14

60.00 16 36 26 31T8.t3 -35.18 103.09 195.83 lit.08 l? 29 29 2172.1 -23.45 78.89

?9.OO 17 18 5S 3047.21 -30.56 94,82 197.68 |06.04 18 9 43 2047.2 -21.12 70,26

60.09 18 18 15 2991.39 "27.24 81.69 198.65 102.73 19 5 56 1862.4 "19,39 67.03

9O.OO 19 35 45 2611.29 -26.00 63.61 198.95 101.54 20 19 16 1611.3 -18.74 $8.93

100.00 21 1 7 2335.86 -2T.24 43.06 199.65 102,73 21 40 3 1335.9 -19.39 18.40

110.OO 22 18 22 2094.03 -30.56 23.73 197.68 106.94 22 53 16 1094.0 -21.12 359.18

DIFFERENTIAL CORRECTIONS NID-COURS[ [XECUT|ON ACCURACY _81T DETERMINAT|ON ACCURACY

TD[ 1,3080 TRA 2.0T67 TC3-2,8940 BAU .7144 SOT 4193.7 SGR 3143.? 893 1514.8 8T 101.? SR 92.2 SS 120.9

ROE 1.OSTS RRA 1.8124 RC3-I.3420 FAU .15435 RRT .9699 RRF .9974 RTF .9712 CRT .9991 CR8 -.99T1 CST -.9933

FOE 4.9816 FRAIO.Sg12 FC3-7,9??1 BSP 8860 8GB 5241.2 R23 .1415 Rt3 .9875 LSA 182.9 MSA 9.5 SSA ,8

BD[ 1,6694 8RA 2.7563 8C3 S.I900 FSP 2?09 SGI 3204,S SG2 $17.2 THA 36.62 ELI 130.7 EL2 2.6 ALF 38.94

LAUNCH DATE APR 2 1971 FLIGHT TIN| 246.00 ARRIVAL DA"( DEC 4 1971

NELIOCENTRIC CONIC DISTANCE 593.$34 EARTH TO MARS

RL 149.32 LAL -.DO LOL 191.61 VL $2,267 GAL -4.64 AZL 87,$7 HCA 197.48 8NA 180.80 ECC ,19045 INC 2.1339 VI 29.800

RP 214.08 LAP -.64 LOP 29.09 UP 22.491 GAP 2.85 AZP 92.04 TAL 330.83 TAP 167.78 RCA 146.37 APO 215.23 V2 25.645

RC 143.936 GL I?,10

PLANETOCENTRIC CON|C

C3 16.578 VHL 4.072

LNCH AZMTH LNCH TZNE

3O.OO 16 16 56

GO.DO 16 49 59

TO.DO 17 $4 94

8O.OO 19 36 31

9O.O0 19 55 2

SOD.D0 21 19 23

110.00 22 34 21

GP -24.49 ZAL 139.75 ZAP 78.64 ET$ 173.64 ZAE 11T.49 ST( t93.50 ZAC 78.13 ETC 270.2; LVI 13.29

DLA 6.12 RAL 330.2? RAD 6641.3 VEL 11.668 PTH 6.72 VHP 3.569 DPA -49.26 RAP 291.98 [CC 1.2726

L-I TIM[ INJ LAT INJ LONG INJ RT ASC |NJ AZNTH ZNJ TINS PO C$T T|M INJ 2 LAT 1NJ 2 LONG

$212.15 -$9.02 104,41 192,42 119.74 17 10 28 2212.2 "24.09 $1.97

3124.25 -33.95 99.63 1g5.55 113.19 17 42 3 2124,3 -21,61 76.18

2992.US -29.49 go.go 19?.54 109.11 IS 24 46 1992.1 -19.35 66.96

2799.10 -26.23 77.34 198.62 104.90 19 23 10 1T99.1 -17.$8 53.20

2549.?3 -25.02 39.06 198.96 103.62 20 37 28 1545.7 -17.05 34.87

2279.$T -26.23 39.71 198.62 104.80 21 5T 17 1273.6 -17.68 14.57

2OSS.90 -29.49 19.82 197.54 108.11 23 8 20 1038.9 -19.33 $55.88

DIFFERENTIAL CCRRECTION8

TD[ !.3219 TRA 2.2374 TC3-3,097T 8AU ,7273

RD[ .9704 RRA 1.7040 RC3-1.2421 FAU .15430

FDE 4.9809 FRAIO.?D2O FC3-8.0582 SAP 8899

BD[ 1.6995 BRA 2.8124 BCS S,2918 FSP 2820

NID-COURS( EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

SGT 448?.6 8GR 2950.2 SG3 1549,4 8T 104.5 SR 77.3 93 126.8

RRT .9706 RRF .9969 RTF .9726 CRT .9998 CR8 -.9961 CAT -.9846

SGB 5320.5 R23 .1467 R1S .9862 LSA 182.6 NSA 9.0 SSA ,9

SGI S2ST.I 992 595.1 THA 33.37 ELI 129.9 ELP 1.4 ALF 36.49

LAUNCH DATE APfl 2 1971 FLIGHT TIN| 248.00 ARRIVAL DATE DEC 6 1971

HELIOCENTRIC CONIC DISTANCE 598.008 EARTH TO MARS

RL 149.$2 LAL -.DO LOL 191.61 VL 32.270 GAL "4.70 AZL 88.11 HCA 198.66 SNA 180.84 ECC .19108 |NC 1.8905 Vt 29.600

RP 214.39 LAP -.60 LOP 30.26 VP 22.454 GAP 2.66 AZP 91.79 TAL 329.93 TAP 168.59 RCA 148.29 APO 215.40 V_ 25.699

RC 146.344 GL 19.14 6P -23,04 ZAL |40.69 ZAP 79.97 ETA 173.19 2AS 116.18 ETE 191.88 ZAC ?9.59 ETC 270.09 I_1 14.16

PLANETOCENTRIC CONIC

C3 16.498 VHL 4.082 OLA 4.38 RAL 331.19 RAD 9941.2 VEL 11.$85 PTH 6.72 VNP 3.538 OPA -46.91 RAP 290.25 ECC 1.271S

LNCN AZNTH LNCH TIN[ L-| TIME 1NJ LAT INJ LONG [NJ RT ASC |NJ AZNTH |NJ T|HE PO CAT T|H |NJ 2 LAT |NJ 2 LONG

SO.D0 16 27 2 3176.19 -37.77 101.87 199.26 121.41 17 19 58 2179.2 -22.49 80.16

80.00 17 I 98 3003.27 -32.82 89.75 195.59 114.84 17 53 21 2083.3 -20.00 73.91

70.00 17 48 ! 2944,88 -28.42 87.93 197.80 109.80 t8 38 S 1944.9 -17.78 64.20

80.DO lS 52 34 2785.82 "25.25 73.69 190.77 IN6.49 19 38 20 1745.8 "16.15 49.99

90.00 20 11 57 2489.69 -24.9? 55.23 199.13 t05.31 20 53 29 1489.? -15.53 31.46

tO0.O0 21 35 26 2220.29 -25.25 35.09 198.77 !09.49 22 12 2? 1220.3 -16.13 !t.36

110.00 22 4e 27 1991.70 -28.42 16.55 197.80 109.80 23 21 39 991.7 -I?.78 333.t2

DIFFERINTIAL C(_RECTION$

?DE 1.$322 TRA 2.3802 TC3-3.1840 SAU .7409

ROE .9018 RRA 1,988S RC3-1,1782 FAU .1S745

POE A.9873 FRA19.es?3 FC3-8.2621 8|P 8920

SOS 1.8OlS iRA 2,8S89 |C3 3.3950 FiR 291S

LAUNCH DAT2 APR t 1971

HELIOCENTRIC CONIC

RL 149.92 LAL -,OO

RP 214.72 LAP "*ST

RC 146.?T0 GL 13.40

PLANETOCENTRIC CONIC

CS 16.495 VHL 4.061

LNCH AZNTH LNCH TIN(

SO.DO 16 39 ?

60.00 17 12 42

TO.gO 18 I 35

SO.DO 19 6 50

90.00 20 26 59

100.00 21 49 42

110.OO 23 I 1

DIFFERENTIAL C(_RECTION$

TOE 1.3523 TRA 2,5434 TC3-3,3089 8AU ,T899

ROE .8499 RRA 1,4901RC3-1.0999 FAU .1579T

FD[ 4.8319 FRA10.9996 FC3-8.2859 BSP 9117

BOE 1.5972 DRA 2.9478 6CS S,4899 FSP 2842

MID-COUR8[ EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

SGT 4951.5 $6R 279S.0 963 tS66.O ST 106.8 SR ?2.0 a_ 128.8

RRT .9725 RRF .9899 RTF ._,$1 CRT .9998 CR8 -.0942 CAT -.SgS|

3GB 5401.8 R23 ,1454 RI3 .9857 LSA 180,S MIA 8,8 88A 1.0

9GI S377,? 392 554,? THA 30.30 ELI 120.8 ELi 1.1ALF 33.98

FLIGHT TIN[ 250.00 ARR|VAL OATS DEC 9 1971

O|ITANCE 802.117 EARTH TO MARS

LOt. 191.91VL 3E,tT3 6AL -4.78 AZL 88.32 HCA 191.04 8NA 180.80 ECC .191T1 INC 1.1793 Vl 29.000

LOP 31.44 VP 22.417 GAP 2.42 AZP 91.98 TAL 329.81 TAP 188.45 RCA 149.22 APO 215.39 V2 29.373

6P -21.72 9AL 141.41 9AP 75.12 ETA 172.80 ZAE 114.81 ST[ 190.49 ZAC 80.92 ETC 269.99 LVI 13.18

OLA 2.03 RAL 332.04 RAO 8941.2 VEL 11.685 PTH S.?2 VHP 3.S23 OPA -43.6? RAP 289.93 ECC t.2715

L-I T|N[ |NJ _AT |NJ LONG |NJ RT ARC |NJ AZNTH |NJ TIN£ PO CAT T|M INJ 2 LAT INJ 2 LONG

3149.39 -3S.SS $9.?? 192.31 122.?S 17 26 32 2145.4 -20.96 78.65

3048.09 -$I.79 $4.34 195.94 119.21 18 3 30 2048.1 -18.sg 72.01

2g04.28 -2T.49 84.87 1g7.82 111.17 18 49 59 1g04.3 -16.40 61.86

2699.97 -24.33 ?o.sg lg9.09 107,88 19 51 90 1700.0 -14,79 47.26

2441.47 -23.17 $I.99 1g9.45 106.69 21 ? 38 1441.9 -_4.16 26.$6

21T4,44 -24,33 31,99 199,D9 107.86 22 29 96 1174.4 -14.79 8.83

I951.10 -2?,48 13,78 197.82 111.17 23 33 33 991.1 -16.40 390.78

NID-EOURS[ EXECUTION ACCURACY ORBIT DETERM|NAT|ON ACCURACY

8GT 4975.4 8DR 2991,8 SG3 19??.0 ST 109.6 SR 8?.8 $8 129.?

RRT .9732 RRF .ggsD RTF .9?69 CRT .99g4 CR9 -.9934 CGT -.g963

SGB SS16.8 R23 .1444 R|3 .9851 LSA 179.S N$A 8,6 38A t,!

SGI 9491,S SG2 127,4 THA 2?.54 ELI 128.9 EL2 2.D ALF 31.72
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUMCM OA?E iPR t tl?l

HELIO¢EMTtlC CONIC

RL |4N,SI LAL ",DO

HP EEl.D4 LAP ",13

H¢ Ill.Ell ;L 11ols

eLAME?OCE_TRt¢ ¢_IC

C3 IN,S11VHL 4.011

LNCH AIHTM LNCH TIME

S0.00 11 44 ZO

10.00 I? 22 2R

?0.00 ll IE 12

10.00 11 19 35

90,OO 20 40 20

100,00 2E ! 1?

1t0,00 25 tE !g

FLIGHT TIME RIB.DO ARRIVAL OATE O(C !0 IN?!

DISTANCE 101.344 EARTH TO MARl

Los. sot.el vL Se.t?T *AL -4.1t AZL *l.Sl HCAtOt.Ol 8MA110.21 Ice .tit4Z IMCI.AeSS VS ee,ooo
LOP 32,11 YP 22.381 GAP 2o29 AZP 11,31 T_L 320.21 TAP 170,29 RCA 141.14 APO 111.78 V2 ?S,SSS

GP -20,52 ZAL 142.|I ZAP 73,41 ITS IT2.47 ZA£ 113,41 ETE 189.19 ZAC 11,13 [TC 169.03 LVl S2.ES

OLA 1.47 |AL 332,81 R_ iM|,3 V(L |I.UT PTN 1.T2 VHP 3.SI1 DPA "44.54

L'I TIN_ IRa LAT INJ LONG INJ RT AlE INJ AZNTH INJ TIN[ PO CST TIN

3111o94 -35.6? 10.01 liE,SO 123,81 17 36 19 2118.1

30IT,TO -30.86 9E.31 Ill,St 117.33 10 12 40 201?.1

281D.23 -21.37 82,$3 198,17 IIE.3D 19 O 42 101t,_

2110.31 -23.47 07.91 199,41 109.00 20 3 56 1i60.3

23_.75 -12.32 49,_2 119.87 t07.83 21 20 20 1311.7

2134,?8 -23.4? 29.33 199,41 tog.DO 22 38 2 |!34.8

tOil.OR -2|°5T 11,44 118,17 112.30 23 44 t5 911.0

RAP 211,93 ECC 1.2724

INJ 2 LAT INJ 2 LONG

"II,?l ??,31

017.31 ?0.40

-15,18 It.IS

-13,|8 44,14

-12.91 25.0g

-23,S1 1,3!

-IS,I8 $4t,80

OIPPERENTIAL CORRECTION8

TOE 1.3701 TRA 2.1181 TC3-3.42|$ 8AU ,7901

ROE .DOTS RRA 1.3984 RCS-I.D2t9 FAU .11732

FOE 4.710| FRAIl,OR6? FC3-8,2219 BOP 9329

BOE l. SgS| BRA 3.0390 BE3 S.S?O8 PIP 2811

LAUHEH DATE APR * 2 1971

HELIOCEHTHIC CONIC

RL 149.52 LAL -.00

RP 2t5.S? LAP ",SO

RC 113.669 GL 10,42

PLANET¢_ENTRIC CONIC

C3 1S.65? VHL 4.081

LNCH AZNTH LNCH TIME

50.00 IN Sl 42

DO.DO 17 31 D

?0.00 18 23 S

80.00 IN 31 6

90.00 _0 12 24

100.00 It 13 IT

110,00 83 |2 SI

HID-COURSE EXECUTION AcCuRACY

$GT 5094,0 8DR 2421.8 $13 1180.3

RRT .9732 RRF .go3| RTF ,9778

SUE $141.! R23 .1423 R13 .9846

SGI 5118,4 812 SOS.3 TMA 21.U4

FLIGHT TI_ 154.00

DISTANCE 610.508

LOL 1D1.11 VL 32.281 GAL 04.19 AZL 81.69 HCA 202,18 SMA 111,02 [CC ,19317

LOP 31.78 VP 22.341 GAP 2.11 AZP 91,22 TAL $28.91 TAP 171.13 RCA |46.DS

GP -19.41 ZAL 142,73 ZAP 71,74 (TS 172,19 ZAE 111.98 ETE |18.Q? ZAC 83,24

DLA ,21 flAL 333,$S RAD I141.3 ¥EL 11.192 PTH 1,T3 VHF 3,31G _A -43,49

L-I TIME INJ LAT INJ LONG |HI RT AlE IHJ AZMTM INJ TIME PO CIT TIN

$096.21 -34.80 11,14 192.81 124,76 1? 45 25 2096.2

2991,61 -30,03 90,59 190,28 118.25 18 21 0 1991,1

28M,88 -2S.77 80,53 198,60 113.23 19 SO 23 1458,9

2115.90 -22.69 15,?0 199.93 109.94 20 14 31 1|25.9

2363,$1 -21.$3 41,83 200.3? 1DO,?? 21 31 48 1363.5

2100,37 -22.19 2?,OT log,g3 19g,94 22 41 58 1t00.A

1183,70 -|S,?T 9,43 198.10 113,23 23 53 5? 885,?

ORBIT DETERHINATION ACCURACY

8T 112,5 8R 6A,1 88 IR4.?

CRT .9985 CR8 -,991? CSY -.gg?o

LIA 179.5 NSA 8,1 $1A 1.2

EL1 129.5 ELI 3,1 ALP 21.64

ARRIVAL GATE DEC 12 1171

EARTH TO MAR1

INC 1.3148 Vl 20,100

APO |IS.OR V2 eS.4NN

ETC 119,72 LVI 1|,41

NAP 168.1R EC¢ 1.2741

INJ 2 LAT INJ 2 LONG

"18,12 ?8.50

-11.28 69.02

-14,11 51.18

-12.Sl 42,14

-ll.lI 23.96

-1R.11 A.SI

-14.11 347.1D

OIPFEN¢NTIAL CORRECTION8

TOE t.4041 TRA |.1311TC5-3.5214 8AU .11|4

ROE .T?ll RRA 1,3129 Re3 -,2492 FAU .|3133

PDE 4.7252 FIlAII.|SOl FC3-8,1249 88P |508

BDE |,6025 BRA 3.140? BE3 5,6481 FOP 21S1

HID-¢_ROE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

8GT 3310,3 8GR 22?3.8 113 tS?l.? 8T 125,5 8R 10.8 18 123,S

RRT .ST28 RRF .9923 RTF .9708 CRT .19T0 CR3 %989? COT -.9976

3GB ST?S,6 R23 ,1316 RI3 ,9043 LIA 1?9,5 NSA 8.6 11A 1.Z

IGI S716.1 312 401.0 THA 22,?8 ELI 130,S EL2 4.1 ALP 27.7|

LAUNCh OATE APR 2 1971 FLIGHT TIE ||6,OO ARRIVAL DATE DEC Id 1971

I_RLIO(ENTRIC CONIC DIITANC[ 614,110 EARTH TO MARl

RL 149.52 LAL -,00

NP 21S,71 LAP -,41

MC 111.141 GL 0.15

PLAHETOCENTRIC CCmIC

C3 |1.804 VHL 4,Ogt

LNCH AZMTH LNCH TIME

S0.00 11 S1 40

aO.O0 17 39 8

70.00 11 32 21

80.00 19 41 51

90,00 21 3 20

I00.00 22 14 23

1|0,00 23 31 47

LOL 1|1,11VL SEo|IS GAL "4,9S AZL 88.84 HCA 203,34 8HA 181.01 [CC ,19317 VI 21.100

LOP 34.15 VP 22.308 GAP $,15 AZP 91,0? TAL 321,GD TAP 17t.91 RCA 145.91 VR 21.411

GP "11.40 ZAL 143.30 ZAP 1_,11 [T9 I?I.gS ZkE liD,S4 ETE 187,07 ZAC 04,21 LV! 10.61

OLA -,IS RAL 334.34 RAO 1M1,4 V[L 11,698 PTM $*73 VHP 3.S21 SPA "42.53 RAP 287,40 (CO 1.2?11

L-! TIN[ IMJ LAT IMJ LONI [NJ RT A1¢ INJ AZMTH IMJ TIME PO CIT TIN |Ha 2 bAT IMJ 2 LOt4G

S0?1,11 -34.03 95,31 193,21 tES,Sl tl 49 S? 2076,7 "17.61 75,31

2919,06 "29,29 89.13 196.73 llg,O2 18 28 3? 1969.1 -15,54 17.85

2812.57 -2S,OS 78.12 199.1! 114.01 11 19 IS 1812.6 -13,17 11.72

2SIS,g? -21.99 13.76 200.41 110,73 20 24 4? Ill1,0 -It.S? 41.22

2331,11 -20.84 44,S0 200.93 |09.|1 21 42 12 1532.0 -10,97 22,1_

2070.44 -21.99 25,13 200,48 110,73 22 $8 53 1070.4 -It.S? 1.19

1151,39 -25.05 T,?4 |19,11 114.01 24 2 41 851.4 "IS,IT 341,14

IM¢ 1.1101

APO 216,22

[TC 21t.11

DIFFERENTIAL COIRECTION8

70E 1.45S1 TRA ],0071 TCS-3.SIAI IAU ,iSS|

ROE *7404 RRA l.llll RC3 -,i80S ?AU .tS4S?

POE 4.I113 rRAII.II?I PCI'T,I?IS |IP t814

lot 1,1135 IRA 3.2303 |C3 3,7207 TIP 1144

LAUNCM OAT2 APR 2 IITI

MELIO¢ENTRI¢ CONIC

HL I41,ll LAL -,DO

RP tEl.Q4 LAP -,At

HC 111.131 IL ?.II

PLAHITOCINTRIC CONIC

¢3 !1.217 VHL 4.112

LNCH A2MTH LMCH TIN[

SO,D0 17 4 18

10.00 17 41 2?

TO.DO 11 40 41

10.DO !1 51 1

I0.00 21 13 17

I00.00 22 33 15

110.00 21 40 14

DIFFERENT IAL CCRRECTION$

TOE 1,4712 TRA 3,1121 TC3"3,1941 BAU ,8113

ROE .7148 RRA 1,1511 RE3 -,8131 FAU .15281

FOE 4.6119 PRAII,ISgO FC3-7,787| ilP 10001

001 |.1316 ONA 3,3185 0C3 3,703t FIP 2829

HID-COURSE EXECUTION ACCURACY OR|IT DCTESk[NATIOH ACCURACY

IGT 33|1,0 IGR 2135.4 $G| 1367,3 IT 111,$ 8R _7.9 S| 121.1

RRT ,I?IS RRF ,9901RTF ,_,11 CRT ,1931CRD -,9974 ElY -.1980

IG| II!0.0 RE) .134D RI3 ,P340 LIA l?l.S HSA 8,| SlA 1,3

IGI $t01.t I12 4?0,3 THA 10,73 ELI t31.g 2Lt S,2 ALP 1t,14

FLIGHT TIME |SO,DO ARRIVAL DATE DEC 11 IS?I

D|3TANCE 111,111 EARTH TO HARI

LOL III,II VL lloliO IAL -|,D3 AZL 88.|| HCA ID4,11 |MA ISI,IT [¢C ,I|412 IMC I,OIOS Vl II,I00

LOP 11,ti VP |2.2?| lAP t,74 AZP 20.|3 TAL 311,21 TAP I72o71 RCA 141,1? APO 22|,41 Vl 11,414

IP -I?,47 IAL 143,81 IAP U,32 IT8 I71,74 IAE IDI,09 ITI I|6.11 IAC |I,I0 2TC ISI,SI LVl 9,9|

OLA "I,10 RAL 335,04 RAD 1141,1V[L II,?DI PTH 1,?4 VHP 3,132 DPA -41.19 RAP 28|.?? £CC 1.2711

L-I TINE INd LAT INJ LONG INJ RT ASC INJ AZMTH INJ T]NE PO CIT TIN INJ 2 LAT INJ 2 LONG

3019,14 -33.3? 14,27 1|3,1t 121,12 I? 51 18 2Dlg.| -16,81 74,12

2941.59 -28.14 17.8| 197,24 11|o36 tl 33 3t 1949.| -14,S$ 16,81

ETlg,?3 -24,4t ??.Sl lg2,1T 114,17 lg 27 t6 tT6g,$ -12,31 SS,4t

2569.91 -21.31 U.OD 201.08 111,38 20 33 5t 1519.S -10.74 39.73

2304,41 -10,2| 43,D4 2D|.S4 I10,22 21 S! 4[ 13D4.4 -10.14 20.$3

2044,59 -21.3| 23,41 201.DO Ill.38 23 7 S? ID44,4 -|0.?4 1,10

1836.5? -24.41 t.21 111,6? 114.6? 24 10 51 816.6 -12,31 34¢.$8

HID-COURSE EXECUTION ACCURACY ORBIT OETERNIHATION ACCURACY

IGT 5727.6 SGR 2010.1 1G3 ISS3oS 1T 121.1 8R 55.3 IS 121.0

RRT ,17D6 RRF ,g685 RTF .9192 CRT .g121 CRS -.9148 CST -.g194

8C,8 6070.1 R23 ,1216 R13 .9831 LSA 110,1NSA 9.0 |$A 1.3

1G1 1D52,8 112 458,2 THA 18.12 ELI 133.6 EL2 1,1ALF 24.31

3S3



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN OATS APR 2 197!

NELIO¢EMTRIC CCNIC

RL 149.52 LAL -,09

RP 210.39 LAP -.IS

RC lS1.]34 GL 8.95

PLANETOC[NTR|¢ SONIC

C3 17.201VHL 4.147

LNCN AZNTN LNCH TIME

30.00 IT 10 46

SO.GO 17 53 11

?0.00 18 48 33

80.00 I/ 59 42

gO.OD 2] 22 22

100.00 22 42 34

lID.DO 23 48 0

FLIGHT TIN[ 2sO,D0 ARRIVAL DATE DEC 19 ]gY]

DISTANCE 992.979 EARTN TO MARS

LO(. ]91.91 VL 39.299 GAL -S.tO AZL 89,12 HCA 205.66 8N4 i81.2S ECC ,19570 IRC .8933 Yl 29.800

LOP $?.27 VP 22.236 GAP 1.56 AZP 90.81 TAL 327,99 TAP 1?3,55 RCA |45,?8 APO 216.?2 V2 29,385

GP -|6,91 ZAL 144.91 ZAP M,g8 ET9 171,57 ZAE 107.66 ETE 198.40 ZAC 86.06 ETC 269.44 LVI 9.30

OLA -2.99 RAL 33S,?0 RAO 964|,9 VEL 11o715 PTH 9.75 VHP 3.54? DPA -40.82 RAP 286.21 [CC 12831

L-I TINS |NJ LAT IN/ LONG IN/ RT ARC IN/ AZNTN IN/ TINS PO CST TIN IN/ 2 LAT IN/ 2 LONG

3045.62 -32,79 93.39 194.20 126.63 18 I 32 2045.8 -16.19 73.99

2932.83 -29,0? 96.94 197.91 120.19 18 42 3 1932.8 -13.82 65.99

2769.99 -23.84 76,11 200.28 115.21 19 34 43 1770.0 -!I.69 54.38

254?.24 "20.78 60.65 201.?2 111.94 20 42 9 t547.2 -10.01 38.44

2280.4? -19.63 41.51 202.20 110.?? 22 0 23 1280.5 -9.40 19.1S

2021,71 -20.78 22.01 201.72 111.94 23 16 15 1021.? -10.01 359.91

I819.Sl "23,94 J.02 200.28 ||3,21 24 18 16 919.9 -1|,93 343.50

DIFFERENTIAL CCRRECTION$ MID-COUR3E [XECUTICN ACCURACY CRBIT DETERMINATION ACCURACY

TOE 1.5082 TRA 3.3172 TC3-3.7668 BAU .8838 9ST 5928.7 9GR 1892o9 SG3 1535,3 ST 124.9 $R 53.0 SS 119.7

ROE .S930 flRA 1.0905 RC3 ".7552 FAU .13038 RRT .9699 RRF .9880 RTF .9807 CRT .989? CRS ".9019 C$T ".9989

FOE 4.5629 FR411.1228 FC3-?.SE9889P 10367 909 6223.5 R25 .1230 R13 .9837 LSA 180.? N$A 9.3 SSA 1.3

BDE 1.1598 BRA 3.4g18 BC3 3.9418 FSP 2803 901 6207.3 902 449.5 THA 17.28 EL1 135.5 EL2 ?.0 ALF 22.82

LAUNCH DATE APR 2 ]971 FLIGHT TIME 292.00 ARRIVAL DATE DEC 20 ]97]

HELIOC(NTRIC COqIC DIgTANCE 627.128 EARTN TO MARS

RL 149.52 LAL -.00 L(_. 191,61 VL 32.301 GAL -S,17 AZL 99.22 HCA 206,92 8HA 181,33 [CC ,19663 1NC .7763 VI 29.900

RP 216.73 LAP -.35 LOP 98.43 VP 22,199 GAP 1.98 AZP 90.99 TAL 32?.52 TAP 174,34 RCA 145.69 APO 2/6.99 V2 2S,347

RC 163.649 teL. S.990P -15.82 ZAL 144.77 ZAP 65.49 [T9 171.43 ZA[ 109.23 ET[ 184.69 ZAC 99.86 ETC 289.37 LVI 8.69

PLANETOCENTR1C C¢_41C

CS 17.443 VNL 4.]77 DLA "3,44 RAL 336.34 RAD 9641,? VEL 11.?25 PTH 6,79 VHP 3,365 DPA -40.06 RAP 295.73 ECC 1.2971

LNCH AZMTN LNCH TINS L-I TIN[ IN/ LAT IN/ LONG IN/ RT ASC IN/ AZMTN 1NJ TIME PO CST TIN IN/ 2 LAT IN/ 2 LONG

50.00 ]? 16 9 3039.42 -32.29 92.63 194,76 127.09 /9 6 43 2033.4 -15.60 ?3.41

60.00 1? 59 23 2919.44 -27.58 85.94 198.4/ 120.64 19 49 2 1918.4 -/S.22 88.26

?0.00 ]8 33 4/ 2?52,90 -29.34 ?3.05 200.92 115.67 /9 41 34 /752,9 -11.01 33.45

80.00 20 ? 40 2327,53 "20.2? $9.40 202.39 t12.40 20 49 47 1527.5 -9.38 37.33

90,00 2] 30 42 2239.58 -19,/2 40.19 202.88 //1,24 22 8 22 1259.8 "8.?9 1?.98

]00,00 22 50 32 2002,00 -20.27 20.?7 202.39 112.40 23 23 54 1002,0 -9.3_ 358.69

110.00 23 55 ? 1799.72 -23.34 3.95 200.92 115.87 24 25 ? 799.7 -11.01 342.37

O|FFERENT IAL C(_RECTION9 MID-COURSE EXECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

TO[ 1.5482 TRA 3.4728 TC3-3.9302 9AU .9080 9ST 9125.6 9GR 1?94.? SO3 1513,9 IT 128.2 9R |0,) 88 1/8.4

ROE .8?46 RRA /.0259 RC3 -.9989 FAD .14769 RRT ,9691 RRF ,9830 RTF .98|/ CRT ,9863 CRS -.978? CST -.9990

FD[ 4.5093 FRA1/.0658 FC3-7.3293 BSP /0653 SGB 9390.3 R23 .1169 R13 ,9836 LSA /81.5 MSA _,? IRA /.3

9DE 1.6899 BRA 3,6209 9C9 3,8935 FSP 2??4 SGI 6364.9 902 443.3 THA 15.90 ELI 137.? EL2 7.8 ALF 21.46

LAUNCN DATE APR 2 1971 _L[GHT TIM_ 294,00 ARRIVAL 041_ DEC 22 /971

HELIO¢£NTRIC CONIC DISTANCE 83/.274 EARTN TO WARS

RL 149,32 LAL -.OD LOL 19],91 VL 32.309 GAb "3,25 AZL 89,33 HCA 207.97 9HA /9/.43 ECC .19?60 INC .6889 Vl 29.800

RP 217,08 LAP -.31 LOP 39.89 VP 22.163 GAP 1.20 AZP 90,59 TAL 327./4 TAP 175,/1 RCA /45.57 APO 21?,29 V2 25.308

RC 168.1?9 GL 5.12 GP "13.08 ZAL /45.20 ZAP 14.04 ETS 171.31 ZAE /04.92 ET_ 184.07 ZAC 87.59 [TC 269.31 LVI 8.11

PLANETOCENTRIC CONIC

C9 J?.?|O VNL 4,208 DLA -4,/3 RAL 339.99 R4D 964/.9 VEL /I.?39 PTH 6.?? VHP 3.38? DP4 -3g.35 RAP 293.3] ECC /,281S

LNCH AZMTH LNCN TINS L-I TIN[ IN/ LAT

80.00 17 21 10 3023.1! "3/.8?

GO.G0 18 S 8 2908.]8 "27.15

?0.00 19 2 18 2738.10 -22.90

80.00 20 15 0 2510.44 -/9.82

90.00 21 39 23 224/.42 "/9.67

100.00 22 57 32 1984.9/ -/9.82

110.00 0 S 38 1785.00 -22.90

DIFFERENTIAL CCRRECTION8

TO[ 1.5900 ?RA 5.9274 TC3-3.9070 9AU .9330

ROE .6589 ERA ,3954 RCS'.S449 _AU ,/4478

POE 4.4549 FRA10.9899 PC3-7.0??$ 99P 10941

90E t.?Et/ 9RA 3.?337 BC3 3,9404 FSP 2?38

IN/ LONG |NJ AT ARC IN/ AZNTN IN/ TIME PO CST TIM 1NJ 2 LAT IN/ 2 LONG

92.04 195.39 12?.4/ /9 11 33 2023.1 -15.10 72.94

85./9 /99,04 12/.01 18 S3 34 /906.2 -12.70 44.64

?4.1/ 201.59 1/9.09 19 47 54 1730.2 -10.4? 52.85

38.33 203.09 /12.79 20 59 50 1510.4 -8.82 36.36

39.05 203.S8 1/1.93 22 15 44 t241.4 -8,20 16.92

/9.70 203.09 112,79 23 30 37 ge4.g -8.62 357.73

3.03 201.59 I/S.06 0 33 23 785.0 -10.4? 341.57

N|D-COURSE EXE£UTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT $317,/ SGR 1984.6 SG3 /489.? ST 13/,4 SR 49.0 88 11?.1

RRT .$630 RRF .8799 RIF ._14 CRT ,98_$ CRI -.9T$2 CIT -,888£

8_9 6537.9 R23 .1108 Rt3 ,9935 LSA 182.4 NIA 10,1 IRA 1.3

8_t 9523.1 SGZ 439.5 THA 14.47 ELl 139.9 EL2 8,8 ALP 20.EE

LAUNCN DATE APR | /971 FLIGHT TIN[ 296.00 ARRIVAL DATE DEC 24 1971

NELIOC[NTR1¢ CONIC DISTANCE 633.414 EARTH TO MARS

RL ]49.59 LAL -.00 LO(. 191.91 VL 32.312 GAL "5.33 AZL 99.45 HCA 209.12 8HA /91.52 ECC .19882 [NC .5892 ¥/ 28.800

RP 117,43 LAP -._8 LOP 40.73 VP 22.127 GAP 1,02 AZP 90.50 TAL 326,76 TAP 175.88 RCA 145.47 APO 217.S? V2 25.289

RC 169,T1? GL 4.32 GP "/4.40 ZAL 145.92 ZAP 92,64 ET8 1?/.2/ ZAE /03.43 (TE /83.51 ZAC 98.28 £TC 269.26 LV _ 7.57

PLANETOCENTRIC CONIC

¢3 t8.001 VHL 4,245 OLA -4.?$ RAL 337.55 RAD 91M1.9 VEL 11.748 PTH 6.78 VHP 3,612 DPA -38.89 RAP 284.96 ECC 1.2962

LNCN AZMTN LNCN TIME L-I TIN( IN/ LAT IN/ LONG IN/ RT ARC IN/ AZMTH IN/ TIME PO CST TIN /NJ 2 LAT IN/ 2 LONG

30,00 /? 25 50 3014.48 "31.51 91,52 195,98 /27.70 18 /6 4 2014.5 -14,67 ?2.S5

80.00 18 ]0 28 2893.73 -29.78 94.35 199.70 /21.32 18 58 44 1895,? -12.25 8_.12

70.00 19 8 21 2725,5? -22.52 73.33 202.28 116.38 19 53 46 1725,6 -10.0/ 51.97

80,00 20 21 46 2485.68 "!g,43 5?,41 203.80 113,12 2/ 3 22 14gs.7 -8.34 35,53

90,00 21 45 27 2223,?0 -18.28 38,D? 204,31 111,96 22 22 33 /225.? -7,71 16,02

tO0.O0 23 4 38 1970,15 -18.43 18,?8 203,80 113,12 23 3? 28 g70.2 -8,34 356.80

110.00 0 ]1 43 1?72,38 -22,$2 2,25 202.29 118.38 0 41 15 ??2.4 -/0.0/ 340.8g

OIVF[R[NTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TD[ ].6392 TRA 3,?922 TC3-3,83?9 BAU .9586 9ST 63D3.? 8DR 1392,0 SG3 /463./ ST 234,3 SR 47.3 85 ]]5.G

RDE .6458 RRA .9085 RC3 -.5g98 FAD *14184 RRT ,gsg3 RRF *9?55 RTF ,8816 CRT bgT82 CRS -.8713 C$T -,9gg4

VOE 4,39?5 FRA]0.8954 FC3-9.8213 98P 11221 SGB 6995.7 R23 ,1046 R13 .g834 L3A /83.3 NSA 10,5 S$A 1.3

DOE 1.?$62 BRA 3.8998 DC3 3,g932 FSP 2095 801 668/,4 SG2 43?.6 THA 13,27 ELI /42.3 EL2 g,3 ALF 19.C8

354



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971 )

L4UNCM OATS APt I tt?t

HELIOCENTRIC C_NI¢

FLIGHT TIME 25i.00 ARRIVAL DATE DEC 29 toY1

DIITANCE G39,$50 EARTH TO NARD

$t.|18 GAL -S.4E AZL OO.5Z HCA 2|0.Z0 GNA |8|.DZ [CC .19987 INC .4T71 VI £9.OOD

APO Rt?.9G V8 Zt. ZES

[TC 219.21LVl ?.09

RAP E84.ST ECC 1.9014

INJ TIN[ PO CiT TIM INJ 2 LAT IHJ E LONG

18 20 19 2007.3 "!4.33 78.63

19 3 }3 188T.0 -11.89 63.60

19 59 14 1714,8 -9.61 51.39

21 9 25 1403.0 -7.92 34.82

22 28 51 1216,2 -7,20 15.25

23 43 31 957.5 07,92 356.19

0 46 43 761.? -9.61 340.31

RL 149,98 LAL -,00 L_. I01,11 VL

RP 2t?,?OLAP o,24 LOP 41,8T VP 62,091 GAP ,84 AZP 90,41 TAL 326,37 TAP 171,63 RCA 145.36

RC 171,868 6b 3,39 GP -13,?D ZAL 140,02 TAP 61,28 ET$ 1T1,13 ZAE 102,00 IT[ 183,01ZAC (8.91

PLANETOC[MTR|C EONlC

¢3 18.313 VHL 4.270 DLA -|.31RAL 558.13 RAO IQ42.1VCL 11.TEE PTN 9.Tg VMP 5.e40 DPA -30.07

LNCN AZNTH LNCM TIME L-r TIN[ INJ LAT |NJ LONG INJ RT AiC INJ AZNTfl

30,00 17 30 16 3007,$4 °31,21 01,10 IO6,O_ 127,93

60.00 18 15 EO 288?,00 "60,4? 84,02 200,3T 121,ST

?0.00 19 13 39 27t4.04 "EE._O ?t.6T 202°99 116.65

80.00 80 88 E 2483.01 °19.09 5D.92 204.53 113,40

90,00 61 51 99 221_,15 -I?,95 37,25 205,95 112.24

100,00 23 10 54 195?,49 -19,00 17,95 204,53 113,40

110.00 0 S? 22 1761,66 -62,20 1.58 202.98 116.65

DIFFERENTIAL CCRR£CTION6 NID-COUR6[ EXECUTION ACCURACY C4BIT DETERNINATION ACCURACY

TOE 1.6793 TRA 3.9381 TC3-3.9790 8AU .9038 6GT f486.3 6GR 1506.9 SG3 1435.0 8T 137.8 6R 45.9 66 114.3

ROE .6348 RRA .6653 RC3 -.5549 FAU .15851 RRT .0548 RRF .9708 RTF .9818 CRT .9736 CFlS -.9672 CST -.9995

FOE 4.3462 FRA!O.?927 FC3-1.3479 EDP 11514 SG8 6854.0 R23 .0988 R13 .9832 LSA 184.5 NSA 10.9 69A 1.3

DOE 1,7953 BOA 4.0304 6C3 4.0183 FDP 2650 $G| 6640,0 $52 437,9 THA 12,19 ELI 144.9 ELE 10,0 ALF 18.05

LAUNCH OAT£ APR 2 1971 FLIGHT TIME ETD,00

HELIOCENTRIC C(_llC

RL 149,66 LAL -.00

RP 218.13 LAP -,20

RC 173.829 GL 2.92

PLAN(TOCENTRIC CONIC

C3 18.646 VHL 4.318

LNCH AZNTH LNCH TIME

50.00 1? 34 17

60,00 18 EO 4

7_).00 19 19 14

80.00 20 33 51

90.00 21 56 2

100.00 23 16 42

110.00 O 22 36

DIITANC[ 643,681

LOt. 191,01 VL 5E,3ES 6AL -5,50 AZL 89,61HCA 611,40 8NA

LOP 43,01 VP 26,055 GAP ,66 AZP 90,33 TAL 325,97 TAP

GP -13.17 ZAL 146.41 ZAP 59.96 ET$ 171.07 ZAE 100.71 ET[

ARRIVAL DATE DEC 88 1971

EARTH TO MAR8

181,?E ECC ,200?e INC ,3917 VI 26,600

177,30 RCA 143.24AP0 618,21VE ES. tl9

182,55 ZAC 99,51 £TC 269,18 LVI 6. S?

DLA -5.81RAL 338.69 RAD 6642.2 VEL 11.776 PTH 6.80 VMP 3.619 DPA -37.49

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

3001,54 -30.97 90,77 197,29 128.12 18 24 19 2001.5

2879,79 -26,21 83,58 201.07 121,78 19 8 4 1879.8

2705.80 o21.92 72.11 203.71 116.87 20 4 20 1703.8

2472.22 -18.80 55.96 205.28 113.63 21 15 3 1472.2

2200.56 -17.63 36.51 205.80 112.48 22 34 43 1200.6

1946.69 -18.80 17.32 205.28 113.63 23 49 9 946.?

1752.62 -21.92 1.03 203.71 116.87 0 51 49 752.8

RAP 284.43 £CC 1.3069

INJ 2 LAT IHJ 2 LONG

-14.04 71.98

-11.67 63.32

-9.2? 50.91

-T.57 34.22

-6.92 14.60

"?.ST _55.69

-9.2? 339.83

DIFFERENTIAL CORRECTION8

TDE !.7278 TRA 4.0958 TC3-4.0152 BAU t.0091

ROE ,9210 RRA .8052 RC3 -.5139 FAU .13300

FDE 4.2930 FRAIO.6??9 FC3-6.2764 BSP 11807

ODE 1.6377 BRA 4.1736 BC3 4,0480 FSP 6603

LAUNCH DATE APR 2 1971

HELIOCENTRIC CONIC

RL 149.62 LAL -.OD

RP 218.61 LAP -.17

RC 176.400 6L E,30

PLANET¢)¢ENTRI¢ CONIC

C3 18.999 VHL 4.359

LNCN AZNTH LNCN TIME

50.00 17 38 9

60,00 18 24 24

YO.O0 19 24 7

40.00 20 32 14

tO,O0 R2 3 39

190.00 23 22 6

110,00 0 27 29

MID-COURSE EXECUTION ACCURACY

6GT G863.9 3GR 1428.3 3G3 1405.5

RRT .8495 RRF .9633 RTF .9819

8GO 7911.0 R23 .0932 R13 .9031

651 6997,2 852 439.7 THA 11.22

FLIGHT TII_ 2?2.00

DISTANCE 64?.80?

LOL 191,01 VL 32,331 6AL -5,55 AZL 89,69 MCA 612,34 8HA

LOP 44.15 VP E2.010 GAP ,48 AZP 90.26 TAL 325.57 TAP

GP -12,SE ZAL S41,7g ZAP 54,09 ETS 171.02 ZAE 99,39 ETE

DLA -6,26 RAL 339,24 RAD 5642,4 VEL 11.791 PTH 6,81 VHP

L-! TIME [NJ LAT INJ LONG INJ RT ASC |NJ AZNTM INJ TIME

6999,86 "30,77 90,50 197,96 128,29 18 29 $

2873.8? -21.00 83.22 201.78 121.95 19 12 16

2699,29 -21,69 71.65 204,44 117.05 20 9 S

2403,12 -16,5S Ss,3g 206,03 1|3,82 21 20 I?

2190.74 -17,3T 35.90 201.59 tl2.67 22 40 10

193T.59 -19.3S 16.7i 206.03 113.82 23 54 24

1745.11 -21.&9 .ST 604,44 |l?.OS 0.56 35

ORBIT DETERMINATION ACCURACY

ST 141.0 6R 44.5 68 112,9

CRT .9686 ORS -.9626 CST -.9996

LGA 185.? M3A 11.3 89A 1.3

EL! 147.5 EL2 10.8 ALF 17.11

ARRIVAL DATE DEC 30 19YI

EARTH TO NAR_

181.03 ECC .20189 ]NC .3107 Vt 29.600

178.11 RCA 143.12 APO 219.54 V2 23,149

162.11 ZAC 90.09 ETC E69.16 LVI t,10

3,701 DPA -39.93 RAP 284,69 ECC 1,3127

PO C8T TEN INJ 2 LAT lMJ 2 LONG

1997.0 -13.82 71.77

1873.9 -11.32 63.03

1698.3 -9,00 30.51

1463.1 -7.27 33.71

1190.? -2.61 14.04

g3?.G -7.27 35S,04

745.1 -9.00 339,42

DIFFERENTIAL COqRECTION8 MID'COURSE EXECUTION ACCURACY

TOE t./Tli TRA 4.2514 TC3-4.041i |AU J.0352 8GT T03i. S GGR 13St.8 3G3 |374.?

ROE .919T iRA .?S?G RC3 ".47i4 FAU .$31i8 RRT .8433 RRF *2)DI RTF ._19

rOE 4.2389 FRAIO.3S)? FC)'S.8992 |8P 12084 8G| ?IDS.g R2) .0881 R13 .9825

ODE 1.8913 |RA 4.3184 |C) 4.0?IS FiP 2SS_ DGI ?|32.2 3G2 44|.8 THA 10.34

LAUNCH DATE APR 2 19TI FLIGHT TIN[ ET4.OO

HELIOCENTRIC CONIC DISTANCE D)|,92T

RL 149.32 LAb -,00 LOt. 151.D1 VL 32.)38 4AL -),D) AZL 89.7t HCA 2t).a? IMA

RP 219,88 LAP -,13 LOP 45,18 VP 21,993 GAP ,30 kip 90,20 TAL 323,16 TAP

RC 178.081GL 1.?3 $P "12.10 |AL 147.16 ZAP 27,4? [T8 170.08 2A[ 98,09 [TE

PLANETOC[NTRI¢ CONIC

C3 19,370 VRL 4,401DLA -S,O? RAL 356.7? RAG 0642.G V[L 1_,805 PTfl 6.83 VHP 3,T3S DPA -36,44

bNCH AZMTN LNCH TIME L'I TIME INJ LAT |NJ LONG INJ RT ASC IHJ AZMTM INJ TIME PO CDT TIM

30.00 IT 41 43 2903,41 -30,63 90,30 198,15 |28,38 18 31 38 1993,5

60,00 18 28 28 2869,20 "23,83 82.94 202,49 122.08 19 16 17 1869,2

?O.OO 19 28 41 2696,15 -61.30 71,28 203,18 t17,20 20 13 33 1692.2

80.00 20 44 13 2436.56 "18.34 54.93 206.79 113.98 21 23 11 1455.G

90.00 22 8 33 2182.53 -17.16 35,40 207.33 112.83 22 45 15 1182.S

100.00 13 2? ? 1g30.03 -18.34 16.30 206.?g 113.08 23 5g 17 030.0

110.00 0 32 3 1736.98 -21,30 ,20 205,18 117.20 1 1 2 730.0

DIFFERENTIAL CCRRECTION6 NIO-COUR$E EXECUTION ACCURACY

TOE 1.8279 TRA 4,4000 TC3-4,0733 BAU 1,0610 SGT 72D3.0 SGR 1280.2 $G3 1S43.4

ROE .6130 RRA ,7133 RC3 -.4419 FAU .12916 RRT ,9362 RRF .9319 RTF .9818

FDE 4.1862 FR410.4234 FC3-S.7278 BGP 12360 SGB 7519.5 R23 .0831 R13 .0827

BDE 1.9278 8RA 4.4663 DC3 4.09?E FDP 2501 6G1 7503,8 SG2 447.0 TH_ 9.55

OR|IT O[TERMINATION ACCURACY

ST 144.1 3R 43.4 99 1|t,|

CRT .9632 CR8 ",2381 CIT **9997

LGA I|S,9 N)A |l,? ||A 1,3

ELI lSO,I (L2 11,2 ALF 16.25

ARRIVAL DATE JAN I 1972

EARTH TO HAR|

181,24 [CC ,80306 INC ,2355 V| 29,808

178,D3 RCA 14S,DO APO 218.89 Vt 25,109

181,D0 ZAC 9D.57 ETC 219.13 LVl 3,83

RAP 284,13 [CC 1,3198

INJ 2 LAT INJ 2 LONG

"13.63 71.E?

-11.12 92.7_

-8.77 50.18

-T.02 33.2g

-6.35 13.55

-7.92 334.61

"8.?? 330.10

ORBIT DETERMINATION ACCURACY

9T 147,3 DR 42.3 63 110.1

COT .95?5 CRS -.g533 CDT -.99g6

L3A 188.3 N_A 12,2 66A 1.3

ELI 132.9 EL2 11.8 ALF 16.47
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE AH t IIT!

HELIOCENTRIC ¢C1_!¢

RL 149.5l LAL -,00

iP !18o|5 LAP -,DI

Re 181.572 GL 1,20

PLANETO¢ENTRI¢ CONIC

C3 19,761VHL 4.445

LNCM AZHTH LNCM TIM E

50.00 17 49 10

60.00 18 32 17

70.00 19 32 $8

IO,OD 20 41 51

90.00 22 13 44

100.00 23 31 44

110.00 0 St 19

FLIiHT TINS |71,00 ARRIVAL DATE JAR 3 1971

OISTANC[ 658.042 2ARTH TO N4RI

LOt. Ill,it VL 32.$48 GAL -S,77 AZL 89,83 HCA 214,80 8HA 182,05 [CC .20427 INC ,1854 VI 88.800

LOP 40,41VP 21,947 GAP ,12 AZP 90.14 TAL 524,74 TAP 179.55 RCA 144,87 APO 219.25 V2 25.088

-11.i2 ZAL 147.52 ZAP 50.28 ETS 170.95 ZA[ 96.82 [T[ 161,47 ZAC gl,O$ [TC 289,14 LVI S.Z2

OLA *7.03 RAL 340,89 RAD 6642.7 V[L 11.825 PTM 6,84

L-! TIME INJ LAY INJ LONG INJ iT ASC INJ AZNTH

2990.98 "30.$2 80.15 Igs.3S 128.45

8815.85 -25,79 82,T3 203.22 122,18

2687.29 -21.35 70.98 205.93 117,32

2449.39 -18.1T 54,55 207.58 114,tl

2175.?? -18.98 34.98 208.11 112.96

1923.85 -18,1T 15.92 20T.56 II4.1!

1734.11 -21,35 559.90 205.93 117.32

VHP 3.?71 DPA -35.97 RAP 284.05 ECC 1,3252

ZMJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONO

16 35 I 1991,D °13.52 TI.GO

19 20 2 1865.6 -10.97 62.82

20 37 44 1887.3 -8,59 49,92

21 29 45 1449,4 -8,81 32.94

22 50 0 1175.8 -8,14 13.19

24 3 52 925.R "8.81 354.31

1 5 13 734.1 -8.59 335.84

OIFlrERENT IAL CCRRECTION8

TOE 1.0811 TRA 4,5681 TC3-4.0SIT OAU 1.0868

ROE ,9088 iRA .S712 RC3 -o4098 FAU .12448

FOE 4,1356 FRA10.2891 FC3-5.4534 8GP 12658

ODE 1.6??1 BRA 4.61Y5 8C3 4.1132 FSP 2450

LAUf_H DATE APR 2 1971

HELIOCENTRIC CC_IC

RL 149.52 LAL -,GO

RP 219.62 LAP -,06

RC 184.172 GL .71

pt.ANETOCENTRIC CONIC

C3 20.170 VHL 4*491

LNCH AZNTH LNCH TIA_

50.00 17 48 23

60.00 18 35 52

TO.DO 19 36 58

80.00 20 53 18

80.00 22 18 10

100.00 23 36 S

I10.00 0 40 18

MID'COURSE [XECUTIOq ACCURACY

8GT 7369,8 $GR 1228.2 SG3 1311,6

RRT .9280 RRF .9438 RTF .9817

SOB 74T1,4 R23 .D787 RI3 ,9825

SGI 7457,7 802 452,2 THA 8.82

FLIGHT TIME 278.00

DISTANCE 660.150

LCS. 181o61 VL 32.353 6AL -5.66 AZL 89.90 HCA 215,93 8HA

LOP 47.34 VP 21.912 GAP -.06 AIR 90.08 TAL 324.32 TAP

GP "11.17 ZAL 147.88 ZAP 55.13 ET$ 170.94 ZAE 95.57 £TE

OLA -7.35 RAL 340,79 RAG $642.9 VEL 1t.840 PTM 6,86 VHP 3.808 DPA °35.52

L-Z TIH_ INJ LAT INJ LONG |HJ RT ASC INJ AZNTH INJ T|NE PO CST TIN

2989.35 -30,45 90.06 200.06 128.50 18 38 13 1989.4

2083,10 -25,81 82.58 203,96 122.23 19 23 35 1863.1

2683.56 -21.23 ?O.?G 206.69 117.40 20 21 39 1683.6

2444.49 -18.03 54.25 208.33 114.2t 21 34 2 1444,5

21T0.34 -16.83 34.65 208.88 113.07 22 54 26 1170.3

1910.97 "18.03 15,82 208.53 114.21 24 8 8 818.0

1730.38 -21.23 359.67 206.69 117.40 1 9 8 730.4

(:RBIT DETERMINATION ACCURACY

8t 150.5 8R 41,4 88 106.7

CRY .9510 CR8 %9482 CST -,9988

LSA 189.? MSA 12.6 88A 1.3

ELI 155.6 EL2 12.3 ALF 14,75

ARRIVAL OAT[ JAN 5 19?2

EARTH TO MAR8

152,10 ECC ,20551 INC .0984 Vt 28.800

180.25 RCA t44.74 AFO 219.62 V2 25.028

151,18 ZAC 91.51 [TC 269.15 LVI 4.80

RAP 224.01 [CC 1.3319

IHJ 2 LAT IHJ 2 LONG

-13.45 71.43

-10.85 62.49

-8.45 49°72

-6.$5 32,67

-5,9Y 12,09

-G,65 354,04

-8.45 338,64

D|FF[R[NTZAL COQR£CTIONS

TD( 1.9354 TRA 4.72?4 TC3-4.1086 BAU 1.1127

RO( .6055 RRA .6314 RC3 -.3807 FAD .12090

_0( 4.0840 FRAIO.1490 FC3-5.1895 8SP 12931

SOS 2.0280 ORA 4.7894 0C3 4.1269 FSP 2395

HID-COURSE EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

8ST T529.7 8GR 11T2.1 SG3 1279.5 ST 153.6 8R 40.5 88 10Y,2

RRT ,9188 RRF .9346 RTP ,9816 CRT .9455 Cfl8 -.9430 CST -.9999

8G8 7520.4 R23 .0745 R13 .9823 LSA 191.2 NSA 13.0 884 1.3

8G1 7606,6 SG2 498,0 THA 8.17 ELI 158.3 EL2 1_.8 ALF 14.10

LAUNCH DATE APR 2 1971 FLIGHT TIME 280.00 ARRIVAL OATS JAN 7 1972

H£LIOCENTR)C CONIC

RL 149.52 LAL -.00

RP 219.99 LAP -.02

RC 189.781GL ._5

PLAN2TOCENTRIC CONIC

C3 20.598 VHL 4.538

LNCH AZHTH LNCH TIRE

50.00 17 51 27

$9.00 18 36 14

TO.OO 19 40 40

OO.OO 20 57 22

90.00 22 22 25

100.00 23 40 14

119.00 0 44

DIFFERENT IAL CGqRECTION$

TOE 1.9919 TRA 4.88?8 TC3-4,1208 BAU 1.1588

ROE ,9040 RRA .5535 RC3 -.3535 FAU ,11730

POE 4.0341 FRAIO°80Sl FC3-4.9504 SIP 19205

SDt _.0811 8RA 4.923? EC3 4.1380 PGP 2341

DISTANCE 664.254 EARTH TO MARS

LOL 191.81VL 38.380 GAL -5.96 AZL 89.96 HCA 217.05 8Mk |82,30 [C¢ .20679 INC .0343 VI 29,800

LOP 48.66 VP 2|.876 GAP -.25 AZP 90.03 TAL 323.90 TAP 180.94 RCA 144.60 APO 220.90 v2 24,987

6P -|0.75 ZAL 148,23 ZSP 34,02 ITS tT0.95 ZAE 94.35 IT[ 150,92 2AC 91.93 [TC 269.IS LVI 4.40

DLA -?.$4 RAL 341.28 RAO 6643.3 VEL !1,856 PTH 6,07 VMP

L*! TIME IMJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIN(

2988.59 "30,42 90.02 200,78 128.53 18 41 15

2861.48 025,55 82.48 204.70 122.29 19 28 58

2580.88 "21.15 70.59 207.45 117.47 20 25 21

2440.78 -17,93 54.02 209.11 114.28 21 58 3

2IE6,13 -18.72 34.39 208.87 113.14 22 58 35

1915,24 °17.95 15.39 208.1t 114.20 24 12 9

1727.70 °21.15 359.51 207.45 117.47 I 12 50

AGO-COURSE EXECUTION ACCURACY

8GT 7G86.0 $GR I120.9 SG3 1247.3

RRT .9054 RRF *0244 RTW ._14

SGB T767o3 R23 *0?08 R13 .9820

Sit 7753.4 SG2 464.5 THA T.57

5.846 OPA -35.09 RAP 284.03 ECC 1.3390

PO CST TIM IHJ 2 LAT INJ 2 LONG

1988.6 -13.41 71,49

1661.5 -10.79 92,41

1680,9 -8,35 49.58

1440,8 -6.53 32,46

1|66,1 -5,83 22.65

915.2 -S.53 353.93

T27.7 -8,35 338.49

ORBIT DETERNINAIION ACCURACY

ST 15S.T 3R 39.0 89 105.9

CRY .9392 CR8 -.9377 C|T °.9999

LSA 192.8 ASk 13.5 83A 1.3

EL! 161.1 EL2 13.3 ALF 13.59
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OAT( APm ] lt?t

HELIOCENTRIC CONIC

RL S4R,5S LAL -,00

MP 2O?.lt LAP -toSS

R¢ 56.292 GL "lI.?l

PLANETOC(NTRIC CONIC

C3 38.0]7 VNL O,230

LNCN AZNTN LI_N TIME

SO.D0 18 34 0

SO.DD tg 43 20

?0.0O 21 It A3

SO.DO 22 5? AO

90.00 O 41 D2

SOD.DO 1 44 E8

tlO.OO 2 tSO

FLIGHT TIME 134.00

DISTANCE 3T3.460

34,193 GAL -l.62 AZL 92.33 NCA IET,35 IRA

ARRIVAL DATE AUG IS ll?l

EARTH TO NAIl

EEl. IS ECC .33583 IMC 2,3272 Vt 26.?02

tOO.06 RCA 141,56 APO ZOO.TO V2 t6o4E0

130.01 ZAC 104.80 ETC 275.70 LV_ -18.50

ICE !.6308

INJ 2 LONG

64.00

5|.5!

33,3R

10.41

347.4?

331.76

322.31

L_. tOM.S0 VL
LOP 3to.g? VP tO.gTS IAP tO.3] AZP 80.09 TAL 33|.32 TAP

OP 3.01 2AL 133.43 ZAP tOY.?2 ET8 I42.70 ZAE ]08.S? ETE

OLA -23.57 RAL 33|.49 NAO 90S0.3 VEL |2.SO? PTH ?,49 VHP 9.446 DPA -19.47 RAP 310,li

L-| TIN[ INJ LAY INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ leo COT TIN INJ 2 LAT

2619.93 -22.T6 00.02 202.32 132.90 19 20 37 1816.6 -4.87

2032.2E -Si.RO 69,71 208.03 12T.27 20 2? 12 1632,2 -.79

9372,39 -lO,S2 53.01 E12,40 122.66 21 St 15 1372,4 3,3?

2040.82 -5.44 30.|3 213,49 ttO.AO 23 32 41 tO4O.O 9.93

t717.43 -3,24 8.39 916.70 118.11 I 10 29 717.4 0.49

1523,29 -3.44 352,30 215.49 ]19.40 2 9 43 525.3 4.93

1419.21 -10.$2 341.93 212.40 122.60 2 38 4S 419.2 3.3?

DIFFERENTIAL CCRRECTION9

TOE -.8370 TNA't.?IE? TC3 -.0840 aAU .0780

ROE °.5243 RRA .0489 RC3 .]2S? FAU .O414O

FOE .9322FRA 1.9970 FC3 -.0234 99P 3231

ODE .9_4 _A t.?234 DE3 .tOtS FOP 291

RIO-COURSE EXECUTION ACCURACY _RBIT OETERNIMATION ACCURACY

SOT t099.3 OGR 509,4 $G3 205.9 ST 46.4 OR 24,1 88 34,2

RRT .2799 RRF -.2905 RTF -.8393 CRT .8121CR8 .9720 COT .9771

8GO 1962.6 R23 -.D400 R]3 -.0405 LOA 60.5 NOR 15.0 SSA 1.2

SOt tgOt.t SO2 48?.5 THA 4.Gt ELI SO.T EL2 12.0 ALF 24.50

LAUNCH DATE APR 3 1971 FLIGHT TIH( 236.00 ARRIVAL DATE AUG t? 1671

HELIOCENTRIC CONIC

RL 149.52 LAL -,OO

RP 20?.22 LAP -I,O5

M¢ 66.455 GL -I3,27

PLANETOCENTNIE C(_AIC

C3 37.06S VtAL 6.082

LNCH AZNTH LNCH TIN[

60.00 11 _? 8

SO.DO t9 4? 14

TO.DO 21 19 43

60.00 23 4 13

90.00 0 49 27

100.00 I 51 O

110.00 2 20 S

DIITANCE 3?6.405

LOL 192.Q0 VL 34.073 GAL -0.47 AZL 92.3? HCA 128.61 8HA

LOP 321,23 VP 23.829 GAP 28.91 AZP 88.32 TAL 333.35 TAP

GP 3.78 ZAL 139.40 ZAP 166.84 [TO ]93.25 ZA£ t69.04 [TO

EARTH TO NkRJ

219.24 ECC .32943 IRE 8,3994 VI 29.792

101.97 RCA 145.65 APO 200.85 V2 29.432

126.91 ZAC 104.92 [TC 275.00 LVI -I9.?S

DLA -23.98 RAL 332.?9 RAD R649,O VEL t2.SE8 PTH 7,42 VHP 9,169 DPA -19.21 RAP 310.S3 [CC l.ISOO

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH IHJ TIN_ PO COT TIN INJ 2 LAT INJ 2 LONG

2795.98 -Et.?g T9.90 202.20 133.41 19 23 44 t?gs.g -3.83 63.23

2609.49 -t5.66 98.53 207.72 127,62 20 30 43 2609.4 .22 50.22

2346.35 -9.50 51.9] 212.14 ]22.94 21 SS 49 1340.4 4,36 32,02

2009.93 -4.40 29.22 215.29 |10.5[ 23 3? 43 1009.9 ?.95 8.69

1683.20 -2.14 6.44 226.54 118.21 I 17 30 683,2 9.55 345.5|

1484.40 -4.40 350.59 215.29 119.56 2 15 45 404.4 ?.gO 330.03

1393.|7 -9.S9 340.52 212,14 122.94 2 43 ]8 393.2 4.36 320.94

DIFFERENT IAL CCRRECTION8

TOE ".8363 TRA-t.TO99 TCS *,0T91 BAU .OTTt

NDE -.501_ NRA .0345 RE3 ,1_47 FAD .04209

FOE .6578 VRA 2.0902 FC3 -.0971 liSP 3306

BD[ .9792 9RA 1.7092 Be3 ./537 FJP 312

HID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SOT 1930.7 SG_ $oR.g 393 219.4 ST 4T.4 3R 23.9 SS 35.4

RRT .3OSO RRF -.3255 RT_ -.0452 CRT .0179 CR6 .6773 COT .6703

9G8 1996.2 R23 -.0539 RE3 -.8405 LSA 61.8 MSA 15.? _8A 1.2

36] 1937.3 SO2 48].1THA 4,88 ELI 51.0 EL2 12,? ALF 23.91

LAUNCH DATE APR 3 |971 FLIGHT TIM_ 138.00 ARRIVAL DATE AUG 19 1971

HELIOCENTRIC CONIC

RL 149.56 LAL -.DO

RP 207.13 LAP -1.89

R¢ 56.70/ GL -13.72

PLANETOCENTRIC CONIC

DISTANCE 379,447

LOL 292.00 VL 33.9_ OAL -R.32 AZL gE,4t HCA 129,99 3MA

LOP 322.30 VP 23.0RI GAP I0,44 AZP 88.46 TAL 333,40 TAP

GP 3.95 ZAL 131.3R ZAP 165,94 [T3 163.66 ZA[ ]60.42 (TO

EARTH TO MARS

213.31 ECC .3t752 IHC 2,4071 Vt 2S.?St

103,20 RCA 145.75 APO 201.37 V2 29.443

122.74 ZAC 105.06 ETC 275,09 LV| -19.07

C3 35.438 VHL 5,953

LI_H AZNTH LNCN TIME

5O.OO IA 40 22

6O.O0 lg 5! IS

?0.0O El 21 58

80.00 93 ]1 12

60.00 O 57 39

tOO.D0 ] 58 O

IIO.OO 2 95 21

OLA -24.42 RAL 337.06 RAD RO49.S VEL 12.463 FTH 7.36 VHP 0.902 DPA -IS,R5 RAP 310.80 [CC 1.9832

L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO COT TIN INJ 2 LAT INJ _ LONG

2775.02 -20.8] ?8.TO 20].gO ]33.02 19 29 37 1776,0 -2.?8 R2.25

238i.45 "14.70 67,34 207.45 ]2?.96 20 34 23 1580.4 2.23 49.]2

2319.76 -S.SO SO.tO 211.92 123.19 22 0 36 t3tg.e 5.37 1_.13

1977.00 -3.32 27.45 211.14 119.09 23 44 IO 977,9 9.OO 6.89

1447.25 0.90 4.44 216.44 1118*26 ] 25 7 647.3 10.64 543.43

1452.37 -3.32 348,82 215.14 119.66 2 22 13 452.4 9.00 320.25

1360.00 "8.58 339.10 211,92 ]23.19 2 48 ? 306.6 5.57 319.55

DIFFERENTIAL CCMRECTION8

YD[ -.83S2 TRA-t,OOSR YC3 -.0707 9AU .O?OI

RDE ".46MR RRA ,OI$O RE3 ,1442 FAU ,04403

FOE ,1946 FRA 2.1194 YC3-t,DTR0 9IF $3TT

|DE ,gig? BRA I,e|37 9C3 ,1600 FOP 336

LAUNCH OAT[ APR 3 ]971

NELIO(ENTR|C CONIC

RL 149.SS LAL ".DO

MP 207.09 LAP -1,94

R¢ 3T.9SO _L -14.30

PLANETO¢ENTRIc CONIC

C3 33.930 VHL 5.825

LNCN AZNTH LNCN TIME

SO.D0 11 43 43

60.00 12 55 29

TO.O0 21 R? 30

80.00 23 Ie 43

9O_OO 1 O 3?

tO0.OO 2 5 31

110.00 2 30 32

DIFFERENTIAL C_MECTICN$

TO2 -.9337 TRA-1.6??2 TC3 ".0929 2AU .0759

ROE -.4782 MRA ,D048 RC3 .1544 FAU .0455Q

PDE .7127 FRA 2.2564 FC3-t.;Gog BOP 3443

SOD .9611 2RA 1.6??2 BC3 .1966 FOP 391

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT J264.2 $GR 304.9 $93 233.? l? 45,3 OR 23.? 83 31.I

RRT .3320 RRF ".3540 RTF "._,0| CRY .8240 CRI .1323 CIY .tTll

tG_ tOte.O R23 -.OSTt RE3 -.8123 LSA 03.2 MS* !S.0 tS_ 1,2

361 |t?l.? |92 474,4 THA S,ll ELI 52.4 EL2 IE.4 ALF 23.40

FLI6HT TIME 140.00 ARRIVAL DATE AUG 21 IO?t

DIITANCE 362.504

LOL tit.gO VL 33.012 6AL "O.13 AZL 92.49 HCA 13t,14 8HA

LOP 323.?O VP 23.539 RAP 17,97 kip 00,39 TAL 333,40 TAP

9P 4.14 2AL 23S,29 2kP tSS,02 ETS 193,g9 ZAE I03,73 ETE

EARTN TO NAR8

211,OI ECC ,30906 IMC 2,4493 V] 29.?g2

]04.9D RCA 145.$4 APO 2?6.33 V2 26.4S3

ttO,4$ ZA¢ t03,20 ETC 275,68 LVI -19.36

OLA -24.8R RAL 33?.35 RAD 0640.5 VIL ]2,403 PTH ?.31 VHP 0.042 DPA -IS.00 RAP 311.17 [CC 1.5584

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO COT TIN INJ 2 LAT INJ 2 LONG

2?54.0? -10.02 ?7.?? 201.95 134.]0 19 26 37 1754.1 -].73 01.38

2593,17 -23,72 60,15 207,29 128,27 20 30 13 1303.2 2,25 48,01

9202,04 -7.39 40,?4 211.75 123.41 22 5 43 I902.6 0,40 29.20

]944.58 -2.20 21.02 213.05 119.78 23 11 ? 944.9 10.06 5.00

190g,2S ,20 2,32 219.A1 115.26 I 33 20 90g,2 11.78 341.22

]419.05 -2,E0 346.99 215.05 116,78 2 2g I0 4]g.1 ]0.08 326.5?

1339.40 "?,36 337.65 211.75 123.4] 2 33 12 336,5 6.40 318.11

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCUMACY

SOT 1550.2 3OR 503.9 393 249.0 OT 46.2 SR 23.5 16 37.g

RRT .3012 RRF -.3060 RTF -.056] CRT .83D? CRO .6882 COT -g748

SOB 2018.? R23 -.003! R]3 -.9578 LSA 64.6 NSA 15.5 6_A 1.2

SG1 2004.9 $G2 497.S THA S.5! ELI $3.2 EL2 12.I ALF 22.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM DATE APR 3 1971

HELIOCENTRIC CONIC

RL 149.36 LAL -.00

RP 205.97 LAP ,1.84

RC 57.440 GL -14.83

PLANETOCENTRIC CONIC

¢3 32.531 VHL 5.T04

LNCH AZMTM LRCM TIME

50.00 18 4? 11

60.00 19 59 $4

TO.OQ 21 33 21

80.00 23 26 49

90.00 1 18 30

100.00 2 13 3T

110.00 2 36 43

FLIGNT TIRE 142.00

OISTARC[ 305.806

LOL 198.60 VL 33.7S1GAL -e.04 AZL 92.49 H(A 131.40

LOP 325.03 vP 25.453 GAP 17.52 AZP 88.32 TAL 333.52

GP 4.34 ZAL 135.21 ZAP 164.08 ITS 164.88 ZAE 169.95

DLA -25.35 RAL 337.63 RAO 6648.0 VEL 12.$47 PTH T.2?

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTR

2733.02 -18,82 ?6.T8 201.43 134.54

253g.64 "12.T3 64.g6 207.04 128.57

2264.88 -6.52 47.26 211.62 123.60

1909.74 -1.02 23,T1 215.03 119.84

1568.68 1.56 .OS 216.46 118.24

1884.21 "1.02 345.08 215.03 119.84

1311.6g -6.52 336.18 211.62 123.60

ARRIVAL DATE AUG 23 tlTl

EARTH TO MARS

IRA 200.80 ECC ,30111 IN¢ 2.4933 Vl Ei. TiE

TAP Io§.gE RCA 145.93 APO 2?1.68 /2 28.462

[TE 114.24 ZAC 105,36 (7C 2?6.08 LVI -19.86

VHP 8.390 OPA -15.40 RAP 31],45 ECC t.S3S4

INJ TIN[ PO EST TIN INJ 2 LAT INJ 2 LONG

19 32 44 1733.0 -.6T 60.50

20 42 13 1539.6 3.29 46.89

22 11 8 1264.9 7.44 2T.75

23 58 39 909.7 11.20 3.02

I 42 39 568.7 12.97 33b.84

2 36 41 384.2 11.20 324.59

2 38 35 311.T ?.44 316.84

DIFFERENTIAL CCRRECTION8

TOE -.8314 TRA-I.SSO3 TC3 -.0338 BAU .0756

ROE -.4642 RRA -.0tOT RC3 .1652 FAU .04705

FOE .7419 FRA 2.3509 FC3-1.2521 BSP 3506

80E .9522 BRA 1.6605 BC3 .]T38 FSP 387

LAUNCH DATE APR 8 1971

HELIOCENTRIC CONIC

RL ]49.56 LAL -.DO

RP 2D6.90 LAP -1.84

RC 5T.930 GL -15.39

PLANETOCENTRIC CONIC

C3 3].237 VHL 3.589

LNCH AZNTM LNCH TIME

SD.O0 18 50 4?

60.00 20 4 30

TO.DO 21 39 32

8O.OO 23 35 3T

8D.OO 1 2T 32

100.00 2 22 23

110.00 2 42 34

RID-COURSE EXECUTION ACCURACY

8GT 2026.7 SGR 503.1 8G3 265.2

RRT .3921 RRF -.4194 RTF -.8611

3GB 2080.2 R23 -.0689 R13 -.6630

901 2036.8 SG2 460.5 THA 5.86

FLIGHT TINE 144.00

DZSTANCE 389.105

LCL 192.60 VL 33.655 GAL -3.90 AZL 92.54 HCA 133.67

LOP 386.29 VP 25.314 GAP 17.07 AZP 88.25 TAL 333.59

¢,P 4.55 ZAL 135.11 ZAP 163.11 ET3 164.51 ZAE 170.10

DLA -25.64 RAL 33T.92 RAO 6647.5 VEL IE.295 PTH ?.23

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2711.88 -17.60 ?5.79 201.26 134.88

2515.84 -11.71 63.7? 206.90 128.64

2236.42 -5.44 45.76 211.55 123.T?

1873.09 .22 21.70 215.07 119.86

1524.82 2.97 357.60 216.59 118.14

1347.56 .22 343.07 215,07 119.86

1283.24 -S.44 354.63 211,SS t23.??

DIFFERENTIAL CCRR[CTION8

TOE ",8295 TRA-],6425 TC3 -,0450 OAU .0742

ROE -,4510 RRA -.026? RC3 .1768 FAU ,04968

FOE .?725 FRA 2,4498 FC3-1.3493 B8P 3569

BD[ .9440 8RA ].8427 0C3 .]624 FSP 416

LAUNCH DATE APR 3 187]

HEL]OC[NTfllC C(_lIC

RL ]49.$8 LAL -.DO

RP 206.85 LAP -1.83

RC 58.496 GL -15.95

PLAN[TOCENTRIC CONIC

¢S 30°03? VHL 3.481

6GI 2067.3 SG2 453.4 THA

FLIGHT TIME 146.00

DISTANCE 392.476

LOL 192.60 VL $3.564 GAL -3.?7 AZL 92.59 HCA 134.94

LOP 327.58 VP 23.E00 GAP 16.63 AZP 68.17 TAL 333.66

GP 4.78 ZAL 134,99 ZAP |62.12 (T8 164.T0 ZAE ]TO.IT

DLA -26.36 RAL 338.E1 RAO 6647.0 VEL ]2.246 PTH ?.19

LNCH AZMTH

50.80

60.00

TO.DO

80.00

90.80

100.00

110.00

DIFFERENTIAL

RIO-COURSE EXECUTION ACCURACY

SET E055.6 SGR 503.? $03 282.5

RRT .4250 RRF ".4546 RTF -.865?

6GB 2116.5 R23 -.0752 R13 -.66T6

6.25

LNCN TIRE L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTN

18 54 53 2690.61 -16.78 74.80 201.13 t55.20

20 9 20 2491,71 -t0.68 62.56 206.6] 129,09

21 48 8 2207.15 "4.33 44,22 211.54 123.91

23 45 16 ]834.15 1.54 19.56 215.19 !19.82

] 40 9 1478.36 4.52 354.89 216.83 117.95

2 3E 4 1308.62 t;S4 340.93 213.19 119.82

2 49 29 1253.97 -4.33 533.14 211.34 123,91

COqRECTION8 MIO-COURSE EXECU71ON ACCURACY

TOE -.8188 TRA-].i]3| TC3 -,02El |AU .0766 8GY 2067.2 35R 305.6 8G3 300,8

ROE -.4383 RRA -.0431 RE3 .18|4 FAU .05043 RRT .4600 RRF ".4820 RTF -,_,37

• OE ,8047 FRA 2.S554 FC3-I,4535 |3P 3500 3GB 2128.1 R23 ",0?93 Rt3 -.8759

BDE .9868 6RA 1.6141 6C3 .190T FIP 446 SEt 2000.9 SG2 445.9 THA S,73

LAUNCH OATE AFR 3 19?I FLIGHT TIME 148.00

MEL1OCENTRIC CONIC OIITARCE 393.91E

RL 148.39 LAL -.00 LO_ 192.60 VL 33.477 6AL "$.6S AZL 92.64 HCA 135.20

RP E08.80 LAP "1.62 LOP 328.63 VP 25,091 GAP 16.20 AEP 88.10 TAL 333,74

RC 59,137 GL -16.56 GP 3.02 2AL 134,85 ZAP 161,10 ETS 1i4.65 ZAE 170.1T

PLANETOCENTRIC CONIC

C3 88.951 VRL 3.379 OLA -86,89 RAL 336.51 RAO 6646.6 VEL 12.201 PTH ?.16

LNCH AZHTM LNCH TIM( L'! TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH

50.00 18 58 2? 2689.29 -13.75 73.83 201.05 135.50

60.00 20 14 24 2467.31 -9.83 61.36 206.77 129.33

TO.O0 21 53 6 2177.06 -3.19 48.85 211.59 124.02

8O.OO 23 55 56 1792.53 2.95 17.27 215.41 119.72

90.00 I 54 39 1421.33 6.27 351.79 217.22 117.63

100.00 2 42 46 1268.94 2.95 338.64 215.41 119.72

110.00 2 36 28 1223.88 -3.19 331.57 211.59 124.02

DIFFERENTIAL CORRECTI_qS

TOE -.8201 TRA-1.5996 TC3 -.0203 BAU .O?ST

ROE -.4267 RRA -.0604 RE3 ,2024 FAU .05227

FOE .8386 FRA 2.6620 FC3-1.5642 BSP 3627

8DE .9245 BRA 1.6008 8C3 .2034 FSP 478

C_BIT DETERMINATION ACCURACY

ST 50.1 8R 23.3 98 39.2

CRT .8376 CR$ .6944 CST .9739

LSA 66.0 NSA 15.4 SSA 1.2

EL1 54.0 EL2 ]1.8 ALF 22.43

ARRIVAL DATE AUG 25 1971

EARTH TO MARS

6HA 206.70 ECC .29355 INC 2.5390 V] 29.798

TAP 107.26 RCA 146.02 APO 267.37 V2 28.469

ETE 110.12 ZAC 105.54 [TC 276.14 LVI -]9.98

VHP 6.146 DPA -15.11 RAP 311.71 ECC 1.5141

INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

19 35 59 1711.9 .39 39.82

20 46 28 1515.8 4.33 45.74

22 16 48 1236.4 8.30 28.21

24 6 50 878.1 12.35 .91

1 $2 57 524.8 14.24 338.24

2 44 52 347.6 12.35 322.28

3 4 17 285.2 8.50 315.13

CRBIT DETERMINATION ACCURACY

iT 30.9 8R E3,1 98 40.8

CRT .8452 CRS ,7015 CST .9729

LSA 67.4 NSA 15.3 8SA _.8

ELI 54.7 EL2 11.5 ALF 88.01

ARRIVAL DATE AUG 2? 1971

EARTH TO MAR8

8HA 204.75 ECC .28640 INC 2.5868 Vt 89.792

TAP 106.60 RCA 146.]1 APO 265.38 V2 25.476

ETE 106.23 ZAC 105.73 ETC 876,2! LVI -20.28

VHP ?.909 OPA -14.81 RAP 311.95 ECC !.4843

INJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG

19 39 23 1690.6 1,48 58.73

20 50 S| |491.7 5.39 44.58

22 22 53 1207,] 9,59 24,84

24 15 51 634.1 13.58 358,66

2 4 45 476.4 15.59 353.35

2 53 53 308.8 13.56 520,08

3 10 22 254.0 8.Sg 313,58

OR61T OET[RNINATION ACCURACY

iT 51.2 3R 22.8 31 42.0

CRT ,0517 CR8 ,7088 C|T .8Y|8

LSA 63.4 HIA ]S,2 $8A 1.]

ELI 55,0 (LP ]],2 ALF 8].83

ARRIVAL DATE AUG (g ]g?1

EARTH TO NAR8

|RA 20_,94 [CC .2?964 INC 2.6367 Vl (9,?9(

TAP 109,94 RCA 145,19 APO 259,69 V2 81,482

(T[ 102.66 ZAC 105.94 (TC 278.88 LVi -20,58

VHP 7.680 SPA -14,51 RAP 312.18 [CC ].4781

INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

19 42 5? 1669,3 2,53 5T,84

20 $5 31 1467.3 8,46 43.40

22 2g 23 1177,1 10.70 23.02

24 25 51 ?92.3 14.85 356.21

2 IB 41 42].3 17.08 329,98

3 3 53 286.9 14,83 3]7.58

3 16 52 223.9 10.70 3]t.93

NI0-COUR$E EXECUTION ACCURACY ORBIT O_TERNINATION A_CURACY

3GT 2100,9 6GR 50g.1 SG3 320.2 ST 52.2 8R 22.8 SS 43.4

RRT .4957 RRF -.5309 RTF -.8755 CRT .8612 CR8 .7175 CST .97]2

8GB 2161.7 R23 -.0888 R13 -.8T81 LSA T0.0 NSA 15.] 88A 1,t

$01 2116.? 602 438*g THA 7.16 EL1 56.D EL2 10.8 ALF 21.40

358



JPL TM 33,1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN DATE APR 3 1571

NELIO¢ENTtI¢ CONIC

IL 149.$l LAL -.GO LOL IS_.lO VL _3,3eS $AL

RP 2Ol.T5 LAP -1.32 LOP 330.10 VP 24.ell SAP IS.Te AZP Re.D2 TAL 335.R2 TAP 11t.29 RCA 146.27

RC 59.850 GL -17,17 GP 5.99 ZAL 134,70 ZAR 160,05 ETD 164.96 ZAE 170.12 ETE 99,49 ZAC 109.19

PLANETOCENTRtC CONIC

C3 2?,910 VHi. 5.253 DLA P27.44 RAL 338.81 RAO SSDe,2 VEL 12.260 PTM ?.t2 YAP ?.458 DPA "14.19

LNCN AZNTN LNCH TINS L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CeT TIN

50.00 18 _ 33 2947.05 -14.TO ?Z,86 _01,02 t35.78 19 46 41 t647.8

SO.OO 20 19 44 244_,55 -8.S9 $0,14 _06.79 129,53 21 O 26 |442.6

70.00 22 0 35 2145.95 -_.DO 41.02 Ill.T1 124.10 22 36 22 1145.9

80.00 0 11 58 1747,00 4,48 ]4,79 21S.73 llg.5s 0 41 5 747,0

90.00 2 13 35 1354.79 8.35 345,01 217.33 1|?.12 2 36 11 354.7

100.00 2 54 SO 1921.47 4.48 33$,13 215.73 t19.SS 3 15 11 221.5

110.00 3 3 58 1192.77 -9.00 329.94 211.71 124,10 3 23 31 192.8

FLIGHT TIME ISO.O0 ARRIVAL DATE AUG $1 1971

DISTANCE $93o407 EARTN TO NAIl

-|,13 AZL 99,69 HCA |3?.47 eNA 90|.87 ECC ,2?324 INC 2.$99! Vt 29.792

APO 256.26 V2 25.497

ETC 275.)5 LVI -20.92

RAP 312.35 (CC 1.4593

INJ 2 LAT INJ 2 LONG

3.11 56.94

7.54 48,20

I1.84 21.32

16.18 383.51

18.80 32S.85

II,18 314,80

11.84 310.24

DIFlrERENTIALCCRR[CTION$

TOE -.8209 TRA-I.9821 TC3 ".0158 9AU ,0909

ND£ ".4155 RRA ".0?86 RC3 .2163 FAU .05415

FOE .8749 FRA 2.?765 FC3-1.6810 BSP 3?19

BDE .9202 liRA 1.5841BC3 .2165 FSP 513

MID-COURSE EXECUTION ACCURACY CI_BIT DETERMINATION ACCURACY

3GT 8128.6 SGR 514.7 SG3 340,9 3T 53.1 SR 28._ 88 44.9

RRT ,5325 RRF -.3710 RTF -.8781 CRT .8708 CR3 .7270 CST .9699

SGB _190.0 R23 -.0984 R13 -.8811 LeA 71.5 Ilk 15.1 3SA 1.1

301 2147.0 302 431.9 THA ?.65 ELI 56.8 ELI 10.4 ALF 21.07

LAUNCH DATE APR 3 1971 FLIGHT TZM_ 152.00 ARRIVAL DATE SIP 8 1971

DIITANC[ 402.957

LOt. 192.60 VL 33.319 GAL -5.41 AZL 92.74 HCA 138.74 8MA

LOP 331.37 VP 94.809 GAP 15.37 AZP 07.94 TAL 333.91 TAP

GP 3.37 ZAL 134.53 ZAP IS8.98 ET$ 165.04 ZAE 170.01 ETE

HELIOCENTRIC CONIC

RL 149.55 LAL ".00

RP 20&.72 LAP "1.81

RC 60.633 CA. -17.BI

PLANETOCENTRIC CONIC

¢3 26.970 VHL 5.193 DLA -28.02 RAL 339.12 RAID 6645,8 VEL 19.191 PTH 7.09 VHP

LNCM AZNTH LNCH TIN[ L-I TIHI_" INJ LAT INJ LONG INJ RT AlE INJ AZHTH INJ TIME

50.00 19 6 50 2625.28 -13.65 ?1.90 2Ol.O4 136.04 19 30 36

60.00 20 25 21 2417.39 -7.47 55.98 206.87 189.72 21 5 39

?0.00 22 I 39 2113.62 -.?7 39.33 211.91 124.15 22 43 53

80.00 0 25 55 IS96.15 6.18 11.95 216.20 11g.27 O 34 11

90.00 2 41 27 1259.08 11.27 342.50 218.90 116.11 3 8 26

I00.00 3 8 47 1170.69 6.18 333.32 216.20 119.27 3 28 18

110.00 3 12 l 1160,44 -.77 328.25 211.91 124.15 3 31 22

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTIDN ACCURACY

TOE -.8193 TRA-I.5616 TC3 -.0080 BAU ,0834 3GT 2150.8 $GR 522.5 SG3 362.8

RDE -.4058 RNA -.0975 R¢3 .2313 FAU .05623 NIT .$699 RRF -.9118 RTF ".8811

FOE .9122 FRA 2.0958 FC3-I.806? 98P 3783 8GB 2213.3 R23 ".1086 R13 -.8845

SO[ .9143 BRA 1.5645 8C3 .2314 FIP 349 801 8172.1 362 485.1 THA 8.20

LAUNCH DATE APR 3 1971 FLIGHT TINE 154.00

HELIOCENTRIC CONIC

RL 149.51 LAL -.DO

RP 206.70 LAP -I.80

RC 61.483 GL o18.46

PLANETOCENTIZC CONIC

C3 26.101 VML 5.101

LNCH AZNTN LNCH 71ME

50.00 19 It 19

90.00 20 31 19

70.00 22 |7 22

80.00 0 48 43

15.44 2 30 10

100.00 3 25 33

I10,00 3 20 45

EARTH TO MARS

199.71 ECC .96719 INC 2.7440 V1 29.792

112.65 RCA 149.33 APO 253,07 V9 25.491

96.?8 ZAC 106.43 ETC 276,41 bVI -21.25

?.244 DPA -13.85 RAP 312.48 ECC 1,4439

PO CST TIN INJ 2 LAT INJ 9 LONG

1626.3 4.69 56.03

1417.4 8.63 40.97

1113.6 13.01 19.55

696.2 17.64 350.44

259.1 21.0? 319.76

170.6 17.64 311.81

160.4 13.01 306.4?

CRBIT OETERMINATION ACCURACY

ST 53.8 3R 22.5 35 46.4

CRT .8807 CR8 .7378 CIT .gels

LSA 73.0 NSA 15.0 3SA 1.1

ELI 57.5 EL2 10.0 /LF 20.83

ARRIVAL DATE lIP 4 tgTI

DISTANCE 406.337

LOt. 199.60 VL 33,249 GAL -5.30 AZL 92.00 HCA t4O.Ol 8MA

LOP 332.$4 VP 94,?93 GAP 14,96 AZP 87.83 TAL 334,00 TAP

GP 5.87 ZAL 134.34 ZAP 157.87 ET$ 165.09 ZAE 169.83 ETE

DLA -29.$2 RAL 339.43 RAD 9345.4 VEL 12.083 PTH 7.De VHP 7.036 DPA -13.51

L-i TIN[ INJ LAT INJ LOt_G INJ RT A$C INJ AZNTH INJ TIME PO C$T TIN

2404.57 "12,54 70.94 201.11 136.27 19 54 44 1604.5

2391.77 -6.35 5?.67 207.01 129.89 2! It 11 1391.8

20711.85 .59 3?.57 212.19 184.15 22 52 2 1079.8

ll3e.8O 1.15 8.64 819.87 118.88 1 10 3 936.8

1814.99 14.05 344.48 220.32 !14.74 2 59 83 265.0

1III,27 8.1_ 330.00 216.87 118.82 3 44 10 11t.3

1126.67 .59 396.49 212.t9 184.15 3 35 31 125.?

EARTH

198,27 [CO .26147 tIC

114,00 RCA 14e.43 APO

84.36 ZAC 106.71 [TC

TO MARS

9.8019 Vl 89.792

250.11 V9 25.494

8?6.47 LV! -21.62

RAP 318.90 ECC 1.4296

INJ 2 LAT INJ 2 LONG

5.78 SS.|2

9.73 39.?2

14.21 1?.68

19.28 346.79

23.79 321.13

19.80 308.16

14.21 306.sg

DIFFERENTIAL CCRRECTIONI

TOE -.8171 TRA-I.5318 TC3 .0001 9AU .D833

ROE ".39t5 RIA -.1173 IC3 .84T3 FAU .0554|

FOE .1583 PRA 3.0209 FCS-I,g3e| RIP 3839

IDE .9083 3RA 1,5438 8C3 .2473 73P 588

LAUNCH DATE APR 3 1971

HELIOCENTRIC CONIC

IL 145.51 LAL -,DO

RP 201.Sl LAP "l,7l

RC i_,3ll f_ "13,15

PLANETOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

$GT 2169.7 SGR 533.0 503 306.0 ST 54.5 SR 22.3 38 47.9

RRT ,1074 RRF "*1529 RTF ",_35 CRT ,8909 CRI .7481CIT ,9175

3G5 8233,_ R23 ",liDS RI3 -,8878 LIA 74.4 HEM 15.0 SeA 1,1

3G1 2193.? 862 418,3 THA 8.81 ELI 58.1 EL2 9.5 ALF 80.56

FLIGNT TIN[ 15S.00 ARRIVAL DATE 8£P 8 1978

DISTANCE 410,204

L_. le2oSO VL 33.17R GAL "S,|O AZL R2,85 HCA 141,91 3NA

LOP 333,91 VP 24.704 SAP 14,SY AZP 87,77 TAL 334.09 TAP

GP 9.20 lAb 134.13 ZAP 155,73 [T8 135,11 ZAE 139,98 [T[

EARTH TO MAI8

191,92 ECC ,2SLOT INC 2.8128 vl 88.798

115.33 RCA 146.50 APO 247.35 V2 21,4De

92.84 ZAC 107.02 ETC 271.52 LVI -21.98

C3 25.31l VML 5,031

LNCN AZNTH LNCN TIME

50.00 19 1l 3

60.D0 20 3? 38

T0.00 22 26 53

80.00 1 3 8

62.27 8 13 56

100.00 3 4? 59

110.00 3 30 15

DIPFERENTIAL CCRRECTION8

TOE -.6146 TRA-l,$147 TC3 .0009 9AU *0893

ROE -.3tSI RRA -.1582 RC3 .2545 FAU ,OS031

FDE .9941 IRA 3.1509 FC3-2.0794 DIP 3873

SDE .g023 BRA 1.5210 BC3 .2646 F3P $25

DLA "29.23 RAL 359.T3 RAD 664|.1V[L 12.053 PTN

L-I TINS INJ LAT

2512,69 -11.30

8365.63 -S,21

2044.31 1,IS

1560.79 10,61

1340.20 IS,38

1035.26 10.61

1091.13 1,88

?,04 VHP $.135 DPA -13,15 RAP 312.68 £CC 1,4165

INJ LOR; INJ RT ARC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ ? LONG

$9.98 201,24 136,49 19 59 6 1588.? 6.87 54,1g

36.41 20?.23 130.02 21 17 4 1366,1 10,86 38.42

35.72 212.57 124.11 23 0 5? 1044,3 _3.46 15.68

4.34 817.86 118,07 I 31 8 560.8 21.25 342.01

350,47 220.31 115,17 9 35 IS 340.2 _4.43 320.88

325,7! 217.83 118.07 4 5 13 35,3 21.25 303.38

324,63 212,57 194.11 3 48 26 91.1 1§.46 304.$0

N|0-COURSE EXECUTION ACCURACY CRSZT DETERMINATION ACCURACY

IGT 2153,5 SGR 541.6 $63 410.4 IT $5.0 SR 22.5 $$ 49.5

RRT .6442 RRF -.6929 RTF -,8855 CRT ,g016 CRS .7607 CST .gs58

$GB 2250.8 R23 ".1316 R13 -.8910 L3A 75,8 MSA 14.9 SeA 1.1

IGI 2912,? IS2 412,5 THA g.4g ELI 58,? EL2 g.o ALP 20.55

339



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAU00EM DATE APm I liT8

NILIO¢[IITM IC C(XIIC
RL |49,11 LAL -,GO

RP lOt.iT LAP "l,?i

R¢ tl.3?l tL -1D.OS
P_ANETOCENTR 1¢ _IC

¢$ 84.114 VHL 4,SIR
LNCM AZNTH LICk T|N[

ID.O0 |9 8t t
IQ,O0 tO 44 23

?9.OO 12 3? It
TD.S4 tlY 63

15.94 t I? 63

?1.94 ! RT |1
itD,OO 3 40 43

FLI6NT Tit t|R.OO

OIITAN¢[ 488.8t8'
LOL tiR,lO VL 38.118 IAL -OdD AEL t8,93 NCA 641.S4 8NA

LOP 881.11 VP t4,itR GAP 14,18 AZP BY,S8 YAL 384.|0 TAP t|l.Tt RCA |4R.IT
IP I,ll 1AL t$3.D| tAP Ill.IS ET8 tit,tO ZAE tim.iS [TE 91.68 ZAC tD?.ll

OLA "ti.Ri 2AL 840,11 2AO 4644,8 VEL 12.024 PTM ?,Ot VNP R,640 DPA -62,77

L'I TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZNTH 1HI TIME PO CRT TIN

tllO.Rt -10.41 Re.ON 201.44 fie.69 20 3 43 |360.S
2380,89 -4.03 36.63 2O?.R 13O.t3 26 23 22 1338.g

8006.35 8.82 38,?4 2|3.07 124.0| 18 tO 47 tOO6, S

1390,90 IS.S0 3|4.49 220.8l |65.68 2 20 14 398.0
6390.98 IS.g0 354.49 810.36 165.63 2 20 24 891.0

6890,96 |5,90 354,49 226.86 ||S.63 2 20 24 )II.D
t0S3,37 3.32 382.66 213.07 124.01 3 58 t? 53.4

ARtlVAL DAY[ RIP 6 tIYt

EARTN TO MAR1

Ifl.M [CO ,tIGOY IMC 2Jt72 Vt RE, T62

APQ 844.?| V8 2R,466

ETC 274.50 LVI,-MR.31

RAP 868.T8 8CC 1,404|
INJ 8 LAT INJ 2 LONG

T.DT 33.8|

tt.0O 37.09

18.?? 13.84

25.10 830.86

25.Z0 83Q.|l

2S,lO 330°96
66.?? 301.45

OIVFERENTtAL ¢¢RRECTIONI MID-COURt[ EXECUTION ACCURACY
TOE -.ItEt TNA-I.4914 TC3 ,DIED IAU ,0581 807 2198.2 64_ R63.7 348 436.3

ROE -.3i09 RRA -,1604 RC3 .8981 VAU .DQ324 RRT .3796 RRF -.T819 RTF -.889T
FDE 1.0383 FRA 3.2973 FC3-E.8893 hP 8914 30_ 2263.4 R23 -.1450 RE3 -.0936

DOE .9_R9 IRA t.4Rt! K3 ._833 FIP 678 9¢I 2229.6 842 407.2 THA 60.24

LAUNCH DATE APM I tOTt FLIGHT TIRE 1_0.00

I_LIO¢ENTRIC CONIC DISTANCE 467.624

RL 149.$6 LAL -.00 LO. |18.10 _ 8_.032 GAL -8,00 AZL 93.00 MCA 148.81 INA
MF 109,61 LAP -I.TTLOP 386.48 tip 24,fir GAP 18.88 AZP 87. S8 TAL 334.27 TAP

M¢ $4.414 GL -tO.IS SP 6.94 ZAL 188,1_1ZAP 154.33 ET8 165.07 ZAE 662.21ETE

Pq.ANE_O¢[NTRIC C_NIC

C8 18.636 VHL 4.862 O_A "|O.fl NA_ 340.46 MAD 4144.I VCL 11.196 PTM 2,22 V/_P

LNCN AtNtM LNCH TIN[ L'i TIME IMJ LAT INJ LONO INJ RT AIC INJ AZNTH IMJ TIN[
I0.00 16 ll 12 fill,El -1.30 U,OI 20h?l 186.17 20 2 37

lO.O0 IO I1 36 1311,86 "2.18 18.11 207.82 180.22 21 $0 Y

TO.DO 12 49 2 t9680RO 4.MY It.el 213.66 128.83 23 tt 42

?T.91 t 48 4? 148t.IR 16.48 83T.72 leO,A6 ItS.It 2 T 38
7?.91 t 4l iT t481.Ri |6,43 817,79 |20.41 lit. El 2 ? 88

??.95 I 48 47 tIIIoRR 1E.48 8|7.72 220.46 Ill.it 2 ? 38

ilO,OO 8 |l 14 tOil.it 4,lT 860.|2 Etl.lI |83,05 4 I iT
DIIqrERKNTIAL ¢OIRECTIOMI NIOo¢OUIIE EXECUTION ACCURACY

TOE "*TILT TRA'h4419 7C) .O4RO |AU .0281 8GT 2676.0 8GR 384*| 848 4E8.8
ROE -.8788 RRA ".1888 IC3 .104t FAU .06610 RRT .Tit? RRF ".7683 RTF ".2|3|

VDE I.O_IR FRA 3.4846 FCI-I,IRO6 lip 374R 8GD 22R3.8 R28 ".iS09 RE3 -.gOtl

DOE ,R??t IRA t.4886 RCi .$0?1 _RP TI) lot 1117.3 862 4DO.T THA IS,IS

LAUNCH DATE AIq 8 tiTS FLIGHT TIN£ 1It.DO

HELIOCENTRIC CONIc DISTANCE 421.319

RL t45,|R LAL -.00 L_. 118.60 VL 82.164 GAL "4.RE AZL 93.07 HCA t4S.DR 8MA
RP 209,11 LAP "I.?R LOP 837.72 V5 21.496 GAP 13.43 AZP 07.48 TAL 331.31 TAP

RC 6hit8 k "21.3! SP 7JI ZAL 123.40 lAP Nil.l! ITS 169.02 ZAE IR0.93 ETE

PLANE7OCENTRIC CONIC
C3 23.34T VNL 4.RIR OLA -lt.R4 RAL 840.04 MAD 1144.3 VEL t|,972 PTH 6.6? VMP

Oil|IT DETERMINATION ACCURACY
8T 55,6 RR 22J 99 Rt.I

CRT .9tl? CRI .7738 CIT .5643
LeA 77.2 MIA 64.9 5SA t.t

ELl 59.2 ELI 8.5 ALF 20.30

ARRIVAL DATE 8£P 1O 1976

EARTH TO MAR1

|64.51ECC .24614 INC 2,6994 Vl 26.792

118,01 RCA 144.28 APO 242.89 ¥£ 26.409
90.90 EAC 107.72 [TC 27R.90 LVI -81.73

1.483 OPt "12.8P RAP 81£.T3 ECC I,IRIR
I10 CIT TIM XNJ 2 LAT INJ | LON9

1181.3 I.OR ll.)O
i2tt.4 13.87 $1,?0

113,R 11,11 tl,tl

431.? |S.TY 184.22
436.7 2l.?? 334.12

481.? 85,?? 834,1|
12.6 tl.tl )OQ.IO

CRBIT DETERMINATION ACCUIACY
|7 IS,| IR tI.R 88 18.1

CRT .9223 CR5 .TOSS CIT °9633

LIA ??.I NgA 14.1 ISA t,t
ELl 90.0 EL2 8.0 AL_ 20.79

ARRIVAL OATE 58P 12 19?|

EARTH TO MAR1

121.48 [CC ,t4tlO tIC 3.0100 Vt II.flt

116.44 RCA |4R.?O APO 240.1T V8 86.49S
60.14 |AC 108.18 ETC 87|.|4 LVl -23.88

LNCN AtNTN LNCN TIN[ L-| TIME XMJ LAT INJ LONG INJ RT AIC INJ AZMTH lid TIME
ID.O0 15 81 54 1811.74 -R.IR 27.09 802.05 887.04 80 13 SO

RO,O0 80 IR tO 8|R5.18 "|,tl S2.4R 800,3R t30,21 El 8? 83
TO.DO 13 2 tR 1111,31 6.|5 20.89 214.47 123,59 83 34 t?

Y3.tl t 31 8R 1411,3R |6,96 .IT 220.fl 111,R3 t 3R 49

?l. II I I8 81 1411.31 ti,2i .R? tOO.R3 |tI.13 t IR 45
TO.it t II 13 1411,3R IR.R1 .iT 820,93 111.63 I 31 45

lEO.U0 4 ISI IIll,I? l,ll IRI,Ol 114.49 113.39 I 46 Si

DIFFERENTIAL COllECtlO_l MID-COURI[ EXECUTION ACCURACY
TOE ",|04l YRA-I.4813 YC3 .080R JAW ,|DIM JOT 2292,0 34_ O|O+l 808 492.3

ROt "Jill RIA ".lOll lCl olll| 5AU .OlllO liT ,Y447 RR? ".1033 RTF "._+|I

FOE t.6341 PRA l.l?fl PCl-l,1431 lIP _144 IG| 181S,7 RE3 -,1730 RI3 -,I000

lot .RI4R IRA 1.4AR1 I¢3 ,till PIP Tit lOl lllO,l 161 321.0 ?HA 12,01

LAUMCM DATE APR 3 tRYI fLIIH? TIME 114,00

NELIO¢[NYRI¢ CONIC OIETANC[ 4||.111

RL i41,11 LAL -,DO L_. tll,lO VL 21,131 4AL o4,0| AZL 23,18.MCA 141,81 IMA

RP lOl.Yt LAP -I.74 LOP 311,MR V+ 14,310 6AI_ 63,06 AZP 8T.38 TAL 334,41 TAP
RE If,lIT 6L "lhI| lP 7.20 |AL 133,16 tAP Ill.13 [TI 164.14 ZA[ IRI,IE ETE

PLANETO¢ENTRI¢ CONIC

C8 12.It9 VML 4, T?70LA "81,16 RAL _4|.|4 RAO 4044,1 V[L tl.210 PTH E.23 VMP
LNCM AtMTM LNCM TIME L-I TIME |NJ LAT INJ LOkG INJ RT AIC INJ AZNTH INJ TIME

I0.00 te IT II 1411,II -T,04 11,12 tot,41 637.12 20 12 28

ID,O0 It ? 41 lll),It -,II II,02 202.94 130,30 2| 43 tS

71_,00 81 tT 42 1873,06 9,44 26,3t 211,4R t83.fl 13 48 53
T4,41 ttt 80 6417.89 tT,lO 3.2R 220.1R tiT.t? I 4Y t?

T4,AI ttl tO 6497,tl ST.lO 3.29 2t0,83 tiT. IT I 4? t?
T4.49 t Rt tO 1497.8R 17.30 3,29 229,8R |IT,t? t 47 17

110.00 4 tt 4 RIOt,IT R.44 tRl.4| 263,4R 123.22 6 4 30
DIPfERENTIAL CCRRECTIONQ MIO-C_28[ EXECUTION AccuRACY

TOE ".RD41 TRA't.4081 T¢l ,0801 |AU ,tOil 6GT 2208.2 8DR Q42.t SO3 322,0

RDE ".3043 RRA ",2853 R¢3 .3466 FAU .0T140 RRT .??24 RRP -.833_ RTF ",8634
FOE t.t162 FRA 8,?383 PC$-t.?DDO |IP 3966 8GB 226?.? R23 -,6966 RE3 -,9020

|OE .9R31 IRA t.4230 IC3 .34R0 FIP 820 8El |228,| 848 86?.6 THA 13,02

6.2Y2 DPA -61.93 RAP 318,|g CC¢ |.3548
PO CRT TIM INJ t LAT INJ 8 LONG

Ilth? 60,80 56.33

IE83.t 64.3_ 34.E?
226.3 65.t8 5,S?

46R,4 85,41 334.99
453,4 _5,44 33_.||

455,4 86.45 335.g|

3835.8 I|.e8 tTI,35

02RI7 OET[IMINATION ACCURACY
IT 3R,2 IR 88,3 II 34.4

CRY ,53§8 CR| ,8Q8| ElY .||10

LiA I0,0 NSA 14,1 1AA 1,0

ELl RD.O EL8 ?.4 ALP 20,|5

ARRIVAL OAYE I[P t| tR?l

EARTH TO MAR1

tit,At E¢¢ ,|lYlt IMC 3.6436 Vl tl,?lR
tlO.lO RCA |4R.76 APO 631,01 VR 1R,193

90.81 ZAC lOl,|R 2TC 278.$T LVX -23.11

E,091 OPA -It.tO RAP 3|t,R1 (CC t,3?$i

PO Clt TIM INJ 8 LAT INJ I LONO

t408.R ti.33 10.33

6233*8 t$.fl 3R,?R
8Tt,O 86,88 6.iS

40?*3 IT,t? 339.53
49?,3 87. t? 335.$3

497*3 87. t? 339.SS

$205,9 _1.88 2T8.38

M|IT DETERMINATION ACCURACY
8T 53.7 6R 18,4 9i 89.8

CRT .9467 ¢R8 .86|5 ¢8T .esDt

LRA 8t.S N3A IS,0 88A t.O

ELI 60.6 EL2 6,| AL_ 20.00

810



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 3 1871

MELIOCENTRI¢ C_NIC

RL 149.38 LAb -.DO

RP 20q.73 LAP "1,T3

RC QT.87T GL -28.98

PLANETOC[NTRI¢ ¢0N1¢

C3 22,850 VHL 4.726

LNCH AZNTH LNCH TINE

30.00 19 44 t4

60.00 21 1S 4?

TO.GO 23 36 35

72.85 1 13 21

72,85 I lS 21

72.85 I 13 21

t10.00 4 39 58

FLIGHT TIN( tG6.OO ARRIVAL DATE 8EP 16 1971

OIITANCE 429.020 EARTH TO MARS

LOi. 192,S0 VL 32,888 GAb -4,74 AZL 93.25 MCA 147,62 8NA 191.46 ECC ,23328 INC 3.22T7 Vl 29.?92

LOP 340,28 VP 24,30T GAP 12.71 AlP 67,27 TAL 334,54 TAP 122,18 RCA 146.82 APO 23E.18 V2 26.489

_P 8,29 ZAL 132,82 ZAP ISO,SO ETS t54.83 ZAE 168.27 [TE 91.43 2AC 109.04 ETC 2?6.89 LVI "24.09

OLA -52.?0 RAL 341,60 NAB 6643,9 VEL 11,631 PTH 6,94 VHP 5.930 OPA -11,03 RAP 312.50 ECC I,SQ?8

L'! TIIAE INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

244_).5T -5.88 DI.13 202,99 137.30 20 25 24 1469,6 12.48 49.31

2223.24 1.05 49.60 209.63 130.29 21 53 50 1223.2 16.85 31.17

1811,35 10,95 83,38 216.74 122.65 24 6 47 811,3 23.05 1,98

1525.39 18.04 5.?4 221.17 117.75 1 38 47 523.4 27.89 341.96

1525.39 18.04 5.74 221.1? 117.75 1 38 47 525.4 27.89 341.96

1525.39 18.04 5.74 221.17 !17.75 I 38 4? 525.4 27.89 341.86

6146.20 10.65 290.20 216,74 122.65 6 22 24 5146.2 23.05 268.71

DIFFERENTIAL CCRRECTION8

TOE -.8023 TRA-I.STO? TC3 .0330 BAU .1113

ROE -.3612 RRA -.2653 RE3 .3?12 FAU .07441

FOE 1.2481 FRA 3.8g31 FC3-2.8823 BSP 4010

DOE .8799 BRA 1.3962 DE3 .3?2T FSP 8?3

LAUNCH DATE APR S 19?1

HID'COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 2200.9 $GR 6?8.9 SG3 554.2 ST 56.9 SR 22.6 88 57.8

RRT .7972 RRF -.863b RTF -.6941 CRT .9577 CRS .8348 CST .9570

889 2303.2 R23 -.2096 R13 -.9043 LSA 83.0 NSA 15.1 88A 1.0

SG| 2268.? 882 397.6 THA 14.26 ELI 61.0 EL2 6.1 ALF 21.07

FLIGHT TIV£ 168.00 ARRZVAL DATE 8EP 18 1871

N[LIOCENTRIC CONIC

RL 149.58 LAL -.00

RP 208.?7 LAP -1.71

RE 89.140 GL -83.04

PLANETOCENTRIC CONZC

C8 21.941 VHL 4.884

LNCN AZNTN LNCH TIME

50.00 19 51 4

SO.DO 21 26 45

70.00 0 8 15

71.28 1 5 12

71._8 1 S 12

71.28 1 5 12

!10.00 5 5 41

bob182,60_. :2640 .L
L_ 3,I. v, ,4237., 12.36
GP 8.82 ZAL 132.49 ZAP 149,13

DISTANCE 432.681 EARTH TO MAR8

"4,66 AZL 93,32 HCA 148.88 8MA 190.91 [CC .22948 INC 3.3163 VI 29,792

AZP 87.10 TAb 334.83 TAP 123,51 RCA 146.87 APO 234.35 V2 28,483

[T$ t64.71 ZA[ 167,67 ETE 92,43 ZAC 109.57 ETC 276.71 LVI -24.59

DI.A -33.48 RAL 342.1t RAD 6643.?

L-I TIME INJ LAT INJ LON;

2446.?9 -4,69 84,13

2191.10 2.47 48.06

I732.19 13.52 19,03

1551.61 18.37 8.06

1551.61 18.57 8.06

1551.61 18.57 8.96

8067.05 13.52 285.87

VEL 11.914 PTH 6.92 VHP 5.769 DPA -10.32 RAP 512.33 ECC 1.3811

INJ RT ASC INJ AZMTH |NJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

203.60 137.40 20 31 50 1445,8 13.6 _ 46.26

2t0.45 130.24 22 3 16 1191.1 18.17 28.47

218.52 121.67 D 35 ? 732.2 25.31 356.85

221.56 118.37 1 31 4 55|06 28.82 544.25

221.38 118.37 1 31 4 531.6 28.62 344,2_

221.56 |18.37 1 31 4 551.6 _8.82 544.25

218.52 121.67 6 46 48 3067.0 25.31 268.68

DIFFERENTIAL cCRRECTION8

TDE -.7872 TRA-I.3339 TC3

ROE -.3593 RRA -.2966

FOE 1.3058 FRA 4.0583

80E .8745 BRA 1.3664

LAUNCH DATE APR 3 1971

MELIOCENTRIC CONIC

RL t49.56 LAL -.00

RP 206.81 LAP "1.70

RC 70.455 GL -24.75

.0394 BAU .1173

RE3 .3980 FAU .07762

FC3-3.0688 BSP 3985

BE3 .4000 FSP 929

RIO-COURSE EXECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2186.1 8GR 722.1 SG3 587.3 ST 56.9 $R 22.9 88 59.7

RRT .8193 RRF -.8884 RTF -.8954 CRT .9679 CR8 .8515 CBT .9550

988 2302.3 R23 -.2285 fl13 -.9076 LSA 84.3 NSA 15.2 88A 1.0

8G1 2267.4 682 399.2 THA 15.64 ELI 61.1 EL2 5.4 ALF 21.48

FLIGHT TZNE 170.00 ARRIVAL DATE 8[P 20 1971

OlSTANCE 436.768

LOb 192.60 VL 32.794 GAb -4.38

L(_ 342.79 VP 24.170 GAP 12.02

GP 9.40 ZAL 132,18 2AP 147.71

EARTH TO MARS

AZL 93.41HCA iS0.15 9MA 189.80 ECC .22591 INC 3.4115 VI 29.792

A2P 87.04 TAL 334.71 TAP 124.86 RCA 146.92 APO 232.6? v2 28.480

[TS 164.36 ZAE 167.42 ET[ 93.?$ ZAC 110.16 ETC 276.72 LV! o25.11

PLANETOCENTRIC CONIC

C3 21.592 VHL 4.847 DLA "34.29 RAL 342.60 RAD 6643.3

LNCH AZMTH LNCH T|NE L'i TIME INJ LAT INJ LONG

50.00 19 58 26 2421.46 -3.4T 83.11

GD.O0 21 37 45 2157.03 3.96 46.43

69.74 0 57 47 1576.32 19.11 10.30

69.74 0 57 47 1378.32 19,11 10.30

89.74 0 37 4? 1578.52 19.11 10.30

69.74 0 57 47 1576.32 19.11 t0.30

69.74 0 57 4? 1578.32 19.11 10.30

VEL 11.899 PTH 6.91 VHP 5.613 DPA -9.98 RAP 312.12 ECC 1.3555

INJ RT ASC INJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

204.33 137.48 20 38 48 1421.5 14.84 47.17

211.44 130.14 22 13 42 1157.0 19.54 27.63

222.04 119.03 I 24 5 376.3 29.38 346.46

222.04 !19.03 t 24 3 576.3 29.58 346.46

222.04 119.03 I 24 3 576.3 29.38 346.48

222.94 119.03 ! 24 3 576.3 29.38 346.46

222.04 119.03 1 24 3 578.3 29.38 348,48

DIFFERENTIAL CCRRECTION8

TOE -.7983 TRA-I.3001 TC3 .0310 DAU .1233

ROE -.3584 RRA -.330T RE3 .4289 FAU .060?8

FOE 1,3784 FRA 4.2300 FC3-3.2385 8SP 4032

DOE .9755 ERA 1.8415 9C3 .4271 YSP 960

LAUNCH DATE APR 3 1971

HELIOCENTRIC CONIC

RL 149.58 LAL -.00

RP 208.8? LAP -1.68

R¢ 71.818 84. -25.70

PLANETOC[NTRIC CONIC

C3 21.303 VHL 4.615 DLA "35.14 RAL 343.12 RAD 6_3.4 VEL 11.887 PTH

LNCH AZNTH LNCH TIN[ L'I TIME INJ LAT 1NJ LONG

SO.DO 20 8 28 2398.41 "2.21 62.06 205.17 137.54 20 46 22

60.00 21 SO 4 2120.36 3.57 44.66 212.61 129.98 22 25 25

68.21 0 50 56 1600.07 19.65 12.48 222.61 119.74 1 17 36

68.21 0 50 58 1600.0T 1g.65 12.48 222.61 119.74 1 17 36

68.21 0 SO 56 1600.07 19.63 12.48 222.61 119.74 1 17 36

68.21 O 50 56 1600.07 19.65 12.40 222.61 119.74 I 17 36

68.21 0 50 96 1600.0T 19.65 12.48 222.61 119.74 I 17 36

DIFFERENTIAL CQRRECTION$ RID-COURSE EXECUTION ACCURACY

TDE -.7979 TRA-l.2618 TC3 .0272 BAU .1302 SGT 2156.4 8GR 830.7 883 65T.5

ROE -.3612 RRA -.3877 RC3 .4564 FAU .08418 RRT .8506 RRF -.9281 RTF -.8936

FDE 1.4440 FRA 4.4053 FC3-3.4209 BSP 4038 SG9 2310.9 R23 -.2636 Rl3 -.g117

808 .8?$8 ORA 1.3141 DE3 .4573 FSP 1051 $81 2273.4 882 414.5 THA 18.79

MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

$GT 2176.0 SGR 7?2.3 893 821.8 ST 5?,2 SR 23,4 88 61.9

RRT ,8363 RRF ",9885 RTF -,_44 CRT ,$?74 CR9 .8613 CIT .152_

8GB 2309.0 R23 -,2439 R13 -.8082 LSA 83.g NSA 18.3 9SA .g

80! 2273,1 882 405.4 THA 17.10 ELI 61.8 EL2 4,8 ALF 21,go

FLIGHT TIME |72,00 ARRIVAL DATE SIP 22 lgTI

D|STANC[ 440.68t EARTH TO MA'S

LOb I02.60 VL 82.?§1 GAb -4.51 AZL g3,$1 HCA 151.42 8NA 189.04 ECC .22234 INC 3.5142 ¥1 29,792

LOP $44.06 VP 24.108 GAP 11.68 AZP 86.91 TAL 334.78 TAP t26.20 RCA 148.97 APO 231.11 V2 26,474

GP 10.04 ZAL 181.T? ZAP 146.24 ET8 164.40 ZAE 166.89 [TE g5.36 ZA¢ 110.80 ETC 2?6.72 LV! -25.68

6,90 VHP 5.488 DPA -9.39 RAP 311.65 CCC 1.3506

INJ RT ASC INJ AZMTN INJ TINE PO CST TIM INJ 2 LA1 INJ 2 LONG

13g6.4 16.08 48.04

1120,4 20.g9 25.62

600.1 30.15 340.63

800.1 50.15 348.63

600,1 30.15 348.83

600.1 30.15 348.63

600.1 30.15 348.63

(_BIT DETERMINATION ACCURACY

8T 57.3 SR 23.9 88 63.6

CRT .g856 CR8 .8851 CST .g499

LSA 87.3 NSA 15.5 8SA .g

EL1 61.9 EL2 3.? ALF 22.46



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH 8AYE AN 3 tITS

HELIQ¢ENTR I1 CCNIC

RL 149.51 LAL -.00

RP SOl. S3 LAP "toil

RC ?3,228 GL ".2l 99

PLANETOCENTRIC CONIC

¢3 EI.O?S VHL 4.$91

LNCH AZNTM LNCH TIME

$D.O0 20 IS 9

$0.00 28 4 S

$S.68 0 44 40

$6.96 0 44 40

66.68 0 44 40

66.S8 0 44 40

69.68 0 44 40

FLIGHT TIt_ tT4,0O ARRIVAL DATE 8[P 24 117|

DISTANCE 444,S17 EARTM TO MARl

LOL 192,80 VL |l,?tl GAL -4o45 AZL 93.63 flEA l)|,|O SMA 116,33 EC¢ .ilSSS IM¢ 3.S|Sl V|" 2S,79i

LOP 845.33 VP 24,04| GAP I1o35 AZP 88.78 TAL )34.88 TAP IZ?,54 RCA 247,01 APO 229.65 V2 2i.4ii

GP 10,73 ZAL |31,37 ZAP 144.72 (TS 164,21 ZAE 168.29 EYE 97.20 ZAC 111.51 [TC |76.72 LVI -29,29

OLA -36.0_ RAL 343.88 RAD $643.3 VEL 11. 678 PTH 6.89 VMP S.328 DPA -6.T6 RAP 311,52 ECC 1.3468

L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIN[ POCST TIM INJ 2 LAT INJ E LONG

2370.49 -,St SO.ST 208.17 137.5? 20 54 39 1370.) 17.31 44.85

2080.21 ?°92 42.72 214,01 129.74 22 39 46 1080,2 22.55 23.37

1623.03 |0,19 14.64 223.29 120.50 III 43 62).0 30.94 3S0.77

1523.03 20.19 14.94 223.29 120.SO I 11 43 923.0 30,94 390.77

1629.03 20.19 14.64 223.29 120.50 III 43 623.0 30.94 350.77

1625.03 20o19 14.64 223.29 t2O.SO III 43 623,0 )0,94 )SO.??

1629.03 20.19 14.64 22).29 |20.50 I 21 43 S23.0 30.94 350.77

DIFFERENTIAL C_RECTIQMI

TOE -.?970 TRA-1.2200 TCS .0200 8AU .1379

ROE -.3649 RRA -.4080 RC3 .4991 FAU.08?62

FOE 1.$203 FRA 4.9834 FC3-3.$996 SiP 4039

DOE .8766 6RA 1.2664 8C3 .4895 FSP 1115

MID-COURSE EXECUTION ACCURACY OIqBIT DETERMINATION ACCURACY

SOY 2129.5 SGR 897.5 SG) 694.2 ST SY,2 SR 24,? 89 $S.S

RRT .86S6 RRP -.943) RTF -,8922 CRT .9921 CRS .9014 ¢8T .9472

)GO 2310.9 N23 -.2786 RI) -.9144 LSA 89.0 MSk 13.? 6SA .S

SOl 2271.0 SG2 42?.1 THA 20.73 ELI 62.2 EL2 2.9 ALP 23.21

LAUNCH DATE APR 3 1971 FLIGHT TIME 178.00 ARRIVAL DATE iEP 26 1971

HELIOCENTRIC CONIC

RL 149.56 LAL -.00

RP 20T.00 LAP -1°64

RC 74,883 GL -27.7S

PLANETOCENTRIC CONIC

C3 20.910 VHL 4.573

LNCH AZHTH LNCH TIN_

30.00 20 24 43

60.00 22 20 25

65.14 0 96 54

95.14 D 38 54

69.14 0 98 54

65.14 0 )S 54

95.14 0 39 94

LEA. 192.60 VL 3|.873 GAL

LOP 346.59 VP 23.982 GAP 11.03

GP 1|.49 ZAL 130.94 ZAP 143.14

DISTANCE 448.575

-4.39 AZL 9).75 HCA 153.93 SMA 187.67 ECC ,21643

AZP 86.63 TAL 334,93 TAP 128.8? RCA 147.09

ETS 164.00 ZAE 165.S9 ETE 99.|1 ZAC 112,28

DLA -36.96 RAL 344.29 NkO 8643,2

L-! TIME INJ LAT |NJ LONG

2949.48 .45 59.85

2035.05 9.28 40.51

1645.46 |0.73 16.79

1645.46 |0,73 16.79

1643.46 20,73 16.79

164S.46 20.73 16.79

1845.46 1_0.73 16.79

EARTH TO MARS

INC 3.7499 Vl 29.792

APO 228.29 V2 25.458

ETC 279.?1 LVl -29.99

VEL 11.871 PTH 6.88 VHP 5.195 SPA -8.07 RAP 311.14 ECC 1.5441

INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

207.33 137.57 21 3 46 1343.5 18,91 43.5R

|15.71 129.40 22 54 20 1035.t 24.26 80.78

2|4.09 121.3! ! 8 19 645.5 31.75 392.92

224.09 121,Sl l 6 IS 645.5 31.75 352,92

224.09 121.)1 ! 6 IS 645.$ 31,?5 352.92

224.09 121.3| 1 6 IS S4S.S 31.75 )S2.92

224.09 121.31 1 9 19 645.5 3l.T) 3S2.SS

OIPlrERENTIAL CCRRECT1CN|

TOE -.7669 TRA-S.tTSO TCS .01|7 8AU .I487

ROE -.3709 RR4 -.4S20 RC3 .5|47 PAU .D91|?

FD[ I.SGSO FRA 4.?$31 FC3-3.7787 BSP 4028

BDE .87Sl BRA 1.258g BCS .5|49 FSP 1179

LAUNCH DATE APR 3 1971

HELIOCENTRIC CONIC

RL 149.59 LAL -,00

RP 207.09 LAP "I.S3

RC ?$,180 GL -28.84

PLANETOCENTRIC CONIC

C) 20.612 VHL 4.582

LNCN AZNTN LNCH TINS

)0.00 20 35 IS

90,00 2_ 40 S

SS.)H O)S S)

63.58 0 33 )5

S3,38 0 33 35

43.50 0 3a 33

93,58 0 33 39

MID-COURSE EXECUTION ACCURACY (_qBlT DETERMINATIOH ACCURACY

8GT 2095.1 8C,_ 975.9 SG) 731.9 ST 57.0 8R 25.1 IS ST.|

RRT ,86iS RRP -.9557 RTF -.RIO4 CRT ,996S CNS .9197 ElY .9441

SG8 2510.4 R23 ".2924 R13 -.9177 LSA 9O,S NSA 16.0 SSA .S

SGt |267.) SG2 444.0 THA |2.95 ELI 62,4 [LE 1,9 ALP 24.10

PLIGHT TIME |78,00 ARRIVAL DATE SEP IS 1H71

DISTANCE 452.55)

LOL 192.e0 VL 3|.638 GAL -4.33 AZL 9).86 HCA 155.21 8HA 187.06 ECC ,21366

LOP 347,96 VP 25.9|5 GAP IO.?2 AZP 96.48 TAL 334.99 TAP 13O.2D RCA 147°09

GP 12,93 2AL 130.47 ZAP 141.SO ETS 163.78 ZAE |64°79 ST[ 101.31 ZAC 113,14

DLA "37.94 RAL 944,97 RAD 9643.2 V[L El.SIT PTH 6.88 VNP 5.069 SPA "7.32

L-i TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CBT TIN

2)IS.tO 1.86 58.66 208.68 1)7.55 21 t3 54 I)15,t

1912.03 11.56 3?,89 217.81 128,88 2) 13 12 982,0

JSD?.S9 |I.2S |B.S5 225.01 122.19 1 I 23 96?,7

1967.69 21.26 18.95 225.0! |22.li I I 23 SS?,T

1S67.69 21.28 18.95 22S.01 122.19 I I 23 IS?,?

1397.69 21.23 16.9) 225,01 122.IS 1 I 23 667.7

166?.99 El.Z) IO.DS 225,01 122.19 I ! 23 667,7

EARTH' TO MARS

INC 3.8795 V1 2S.YS2

APO 227.03 V2 26.449

ETC 876.70 LVI -27.69

RAP 310.70 EC¢ 1.342S

INJ 2 LAT INJ 2 LONG

19,gS 48.23

26.20 17.63

32.90 355.09

)2.50 )55.09

32.58 335.09

32.50 335.09

32,53 355.09

OIFFER(NYIAL CCRflECTION$

70[ -.7914 TRA-I.lS)4 TC3 .0011 |AU .tSil

ROE ".3YS2 RRA -o4965 RC) .SIS| FAU ,0951|

FOE 1.3873 PRA 4,93?1PCS-3.SSSS DIP 3g/i

DOE .STST SRA I.RESt SC3 .SS3S F|P 1|40

RIO-COURSE EXECUTION ACCURACY ORBIT OETERMINAYION ACCURACY

$;T R047,3 8r_q 1010.3 SG3 ?6l.I IT SS,5 8R 2_.S Sl S9.S

RRT ,8737 RRF "*lEST RTP -._J83 CRT .9991 Ell ,lSOO Ell ,9403

8;0 2305.S R23 "*3000 RI3 -.922| LSA 92,0 NSA 16.S 8SA .0

|GI 2256.4 SG2 484.I TNA 25.53 ELI 82,3 EL2 1.0 ALP E$.22

LAUNCH DATE APR 3 197| PLIGHT TIN( 130.00 ARRIVAL OAT( SIP 30 tlYl

NELIO¢ENTRIC CONIC

RL 149.SS LAL ".00

RP SOT.S? LAP "1,41

tic ??.?18 Gk -30.04

PLANETOCENTRIC CO_lC

C) £0.797 VNL 4,53t

INCH AZNTH INCH TINE

50.00 20 AY !1

60.00 23 S 30

61.99 O 28 47

S1.99 0 28 4?

sI.g9 0 26 47

61.99 0 28 47

61.H9 O 26 47

DIFFERENTIAL CO_RECTIONS

TDE -.T996 TRA-t°O?SS TC3 -.01?6 |AU .1676

RDE -.3625 RRA -o9335 RE3 ,6028 FAU .09855

FOE I.?91S FRA 5.1210 FCS-4,IO4_ 2SP 4047

DOE .sgoY BRA 1.2123 BC3 .6031 PiP 1)14

DISTANCE 459.349 EARTH YO MARS

LOS. 192.10 VL 32.S05 GAL -4.28 AZL 94.03 NCA 139,47 8MA 189,49 ECC .21107 INC 4.0254 Vt 29,T91

LOP 348.12 VP |3.888 6AP |0,41 AZP 86,31 TAL 335,04 TAP 13t,32 RCA |4Yol) APO 228.08 VE 26.439

6P 13,25 ZAL IES,S? ZAP 13),SO ETS I93*53 _AE 193,16 ETE ID3,4S ZAC 114.10 ETC 276,99 LV[ -26.44

OLA -IS.S? RAL 345. ?1 RAD 9643,2 V[L |I,SSS PTM 6.88 VMP 4.952 OPA -6.49 RAP )10,20 [CC 1._42!

L-I TIME INJ LAT |NJ LONG [NJ RT A$C |NJ AZNTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

22DS.OS S.)9 )7.40 210.27 1)7,46 21 23 |6 |28).0 21.38 40.30

1914.34 14.42 34.49 220.56 128.03 23 3? 44 914.5 28.$5 13.47

1689.?S 21.?S 21.14 228,09 123.15 0 $6 57 $69,8 )).43 )ST.)I

I089.?8 21.78 21.14 229.09 123.15 0 56 )? 689.8 )).43 357.31

1689.78 21.78 |1.14 225.09 123.15 0 58 57 689,8 3).43 337.31

1689.?S |1,?8 21.14 228,09 12),1) 0 36 )7 689.8 33.4) 357.31

1689.?S 21,?8 21,14 229.09 123.15 0 36 57 sBg.8 )).43 357.31

HID-COURSE EXECUTION ACCURACY OR)IT DETERMINATION ACCURACY

IGT |012.2 SGR 1160.1 SG3 808.S ST 36.6 SR 26.1 SS 71.?

RRT ,8796 RRF -.9739 RTF -.88)2 CRT .9994 CRS .H442 C$T .9)73

SGB 2322,6 R23 -.309! R13 -,9253 LSA 94.2 NSA 16.$ SSA .T

8GI 2269.3 SG2 494.g THA 28.28 ELI 63.2 EL2 .g ALP 26.3?

552



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4,1971)

LAUNCH OAT[ AP2 $ lift

N(LIO¢ENTIIC COMIC

RL 14t.5S LAL ",OO

RP 2OF.El LAP °1,58

RC 79.295 GL o31.38

PLAMETOCENTRIC CONIC

¢3 20,841 YNL 4,555

LNCH AZMTN LNCH TIME

50.00 !1 D 3?

80.00 23 48 51

80.35 0 2A 25

60,36 0 24 El

60,36 0 24 26

S0.38 0 24 25

SO,3S 0 24 26

FL|GMT TIME 102.00 ARRIVAL DATE OCT I 18?1

DIITANC[ 4G0.565

-4,_3 4ZL 94.19 HCA IS7.75 DNA

EARTH TO MARl

tOG,OR [CC .lOllS ZNC 4. riGS Vt 19.792

V2 25,42A

LVI -29.30

LQA. 199.R0 VL 32.ST4 GAL

LOP 350.39 VP 23.811 GAP |D.l! AZP 85.12 TAL 33S.09 TAP 132.82 RCA 14?.19 APO 224.?6

GP 14.29 2AL 129.42 ZAP 138.03 [T8 153.2T ZA( 162.79 ST( 105.59 2AC 115.15 ETC 2?6.66

DLA -40.05 RAL 348.53 RAD 1643.Z VEL 11.8R9 PTH 1.88 VHP 4.843 OPA -S.58 RAP 509.65 ECC 1.3430

L-! TIME INJ LAT INJ LONG IMJ RT ASC |NJ AZHTH INJ TIME PO C8T TIM INJ 2 L_T INJ E LONG

2252.67 5.01 56.04 212.14 157.37 21 39 g 1252.? 22._9 19.20

180t.22 19.08 28.53 224.92 126.20 24 18 52 901.2 32,15 8.03

1T12.08 22.29 23.38 227.34 124.18 D 52 58 T12.1 34.29 359.80

1712.08 22.29" 25.38 227.34 124.18 0 52 58 712.1 34.29 359.80

1712,08 22,29 23,38 227,34 124,18 O 52 58 712,1 34,29 359,60

1712.08 22.29 23.39 227.34 124.18 0 52 58 712.1 34.29 359.69

1712.08 22.23 23.38 227.34 124.18 O 52 58 712.1 34.29 359.60

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.8023 TRA-1.0240 TC3 -.0360 6AU .1803 lET 1958.1 SGR 12T2.1 SG3 946.5 ST 56.3 8R 29.8 8S 73.9

HOE -,4091 RRA -,6119 RC3 ,6461 FAU ,10222 RRT ,8761 RRF -,9802 RTF -,8779 CRT ,9973 CR$ ,955? ¢ST ,9335

FOE t,9000 F'RA 5,2910 FC3-4,2462 DSP 4059 SGE 2335,1 R23 -,30g6 R13 -,g308 LSA 96,1 MRA 17,0 88A ,?

BOE ,9006 IRA 1,1929 RC3 ,6471 FSP 1381 SGI 22?4,6 SG2 520,1 THA 31,54 £L1 63,? ELI 1.9 ALF 27,84

LAUNCH DATE APR 3 19?1 PLIGHT TIME 184,00 ARRIVAL DATE OCT 4 1871

NELIOCENTRIC CONIC DISTANCE 464,592 EARTH TO MARS

RL 149.56 LAL -.OLD LOL 192.60 VL 52.544 GAL -4.10 AZL g4.3T HCA 158.9D 8HA 185.4T ECC .20639 INC 4.3658 V1 |R.792

RP 207,37 LAP -1,56 LOP 351,65 VP 23,758 GAP 9,82 AZP 85,92 TAL 535,t3 TAP 134,12 RCA 147,19 AP_ 223,75 V2 26,415

RC 60.909 GL -32.64 GP 15.42 ZAL 128.61ZAP 136.19 [T3 162.98 ZA_ 161.56 ST( 10?.64 ZAC 116.33 ETC 276.64 LVl -30.24

PLANETOCENTRIC CONIC

C3 20,983 VHL 4,521DLA -41,21 RAL 34?,45 RAD 6G43,3 VEL 11,874 PTH G,89 VHP 4,743 DPA -4,58 RAP 308,98 ECC 1,3453

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT ZNJ 2 LONG

50.00 21 16 4 2217.28 6.78 54.55 214.37 137.21 21 53 I 1217.3 24.52 37.41

58,68 0 20 36 1734,68 22,78 25,69 228,77 125,32 Q 49 31 734,T 35,19 1,96

58.66 0 20 35 1734.68 22.78 25.89 228.7T 125.32 0 49 31 734.? 35.19 1.96

58,68 0 20 36 1734,68 22,78 25,69 228,TT 125,32 0 49 31 734,? 35,19 1,98

58.68 O 20 35 1734.68 22.78 25.69 228.77 125.32 0 49 31 734.T 35.19 1.98

SR.M8 O 20 36 1734.66 22.78 25.69 228.77 125.32 0 49 31 754.7 35.19 1.98

98,68 O 20 36 1734,68 22,?8 23,69 228,?? 125,32 0 49 31 734,? 35,19 1,98

DIFFERENTIAL CCRRECTIQNS MID'COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6060 TRA -.9855 T¢3 ".0564 BAU .1949 8ST 1896.2 5GR 1395.9 883 893.2 ST 55.9 3R 31.8 SS 76.1

MDE -.4309 RRA -.D?GERC3 .69_6 FAU .10591 RRT .8T28 RRF -.9651 RTF -.8TI0 CRT .9931 CF3 .9656 CST .9294

FD£ 2,0184 FMA 5,4497 FC3-4,3697 BRP 40?6 SG8 2356,4 R23 -,3039 R13 ",93T3 LGA 98,1 t_A 17,4 39A ,6

BD£ ,9139 8RA 1,1767 BC3 ,G949 FIP 1444 SG1 2287,4 302 566,1 THA 35,26 ELI 64,2 EL2 3,3 ALF 29,57

LAUN04 DATE _ 3 197| FLIGHT TIME 186,00 ARRIVAL DATE OCT 6 1971

N[LIOCENTRIC CONIC DISTANCE 468.63? EARTH

185.01 ECC .20429 IMC

135.41 RCA 147.22 AP_

109,58 ZAC 117,85 ETC

TO MARS

RL 149.56 LAL ".DO LOL 192.60 VL 32.517 GAL "4.14 AZL 94.57 HCA 160.25 8MA 4.5868 Vt 29.792

RP 207.48 LAP -1.54 LOP 352.91 VP 23.706 GAP 9.53 AZP 85.70 TAL 535.16 TAP 222.81 V2 26.402

RC 92.590 GL -34.09 GP 16.69 ZAL 128.15 ZAP 134.27 [T$ 162.89 ZA[ 160.1? [TE 276.51 LVl -31.28

PLANETOCENTR|C CONIC

C3 21.229 VNL 4.607 DLA -42.44 RAL 348.48 RAD 6643.4 VEL 11.884 PTH 5.90 VNP 4.654 OPA -3.45 RAP 308.2? ECC 1.3494

LNCN AZHTH LNCH T|N[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ E LONG

50.00 21 34 13 2177.51 8.76 52.95 217.07 136.95 22 10 31 1177.5 28.31 35.34

56,93 O 17 16 1757,83 23,26 28,08 250,43 126,59 O 48 36 757,8 36,09 4,49

56.93 D 17 18 1757.83 23.26 28.08 230.43 126.56 0 46 56 757.8 _8.09 4.49

56,93 D 17 18 1757,83 23,26 22,01 230,43 129,58 0 46 56 ?57,8 36,09 4,49

58.93 0 I? I6 I757.83 23.26 20.08 230.43 t25.59 0 45 _t 757.8 35.0g 4.49

56.93 0 17 18 175?.83 25.26 28.08 230.43 126.56 0 48 36 757.8 58.0g 4.49

38.93 0 17 18 1757.83 23.28 28.08 230.43 126.59 0 46 35 757.8 35.09 4.49

DIFFERENTIAL CCRRECTIONI

TDE -.8114 TRA -.9024 TC3 *.O?lF BAD .2115

ROE -.458T RRA -.14T8 RC3 .?4Oi FAU .10931

POE 2,1538 FRA 5.5950 FC3-4,4511RIP 4115

902 .83269RA 1.1719 |C3 .7451FIP 150T

NID-COURI[ EXECUTION AccuRACY ORBIT OETERNINATION ACCURACY

GET 1826.5 8GR 1542.7 iS3 518.2 ST 55.4 5R 54.3 IS ?8.4

ART .8698 RRF -.9089 RTF 0._823 CRT .9588 CR8 .9740 CIT .1251

8GE 2390.1 R23 °.2910 R13 -.9452 LSA |00.3 NSA 17.0 18k .5

let 2512.3 $82 60T.9 THA 39.46 ELI 65.0 ELE 4.7 ALP 51.51

LAUNCH DATE APR 3 1971 FLIGHT TIRE 188.00 ARRIVAL DATE OCT 8 1571

HELICXEMTR|¢ CONIC O|ITANC[ 472,811 EARTH TO MARl

RL 149.lt LAL -.DO L_ ISl.|O VL 3R.tt| GAL o4.10 AZL 94.79 HCA Ill.St IMA 154.51 [¢¢ .E0234 INC 4.795S V| 19.712

RP 207.80 LAP -I.SR LOP 354.17 VP 23.95l DAP 9._4 AZP 85.45 TAL 355.10 TAP |36.19 RCA 147.24 APO 221.94 VE 16.385

RC 84.24? GL "35,R| GP 18.10 2AL 12?.41ZAP 152.27 ST8 162.38 ZAE 158.59 ETE 111.37 ZAC 119.09 EYe 276,50 LVI *32.43

PLANETOCENTRIC CONIC

¢3 t1.593 VHL 4,i4? DLA -43,75 RAL 349,$9 RAD 9643,5 VEL 11,899 PTH I,Dl VHP 4,578 DPA -2,20 RAP 30?,47 ECC 1,3554

LNCH AENTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CIT TIM INJ 2 LAY INJ 2 LONG

50.00 Et 56 15 2131.13 11,06 10.85 220,39 136.50 22 31 46 1131.1 28.3? 32,83

55,11 O 14 39 IT81,?T 23,70 30,57 232,35 12T,92 0 44 18 781,8 37.02 ?.15

55,11 0 14 38 1781,?7 23,70 30,57 232,35 127,g2 0 44 18 781,8 37.02 7,15

55,11 0 14 36 1781,?T 23,?0 30.57 232,35 12T,92 0 44 18 TRI,8 37,02 ?.15

55,11 0 14 36 1781,T7 23,T0 30,57 232,35 127,92 0 44 18 781,8 37,02 ?.15

$5,11 0 14 36 1781,?T 23,70 30,57 232,35 12T,g2 0 44 18 781,8 37,G2 7.15

85.11 0 14 36 1781.7T 23,70 50,57 232,35 127,92 0 44 18 781,8 37,02 7.15

O1FFER[NT|AL CCRRECTION3 MIO-COURGE EXECUTICN ACCURACY ORBIT DET(RNINAT|ON ACCURACY

TOE -.8107 TRA *.8266 TC3 -.0904 BAU .2314 8GT 1731.3 SGR 1702.1SG3 948.2 ST 54.3 GR 37.1 35 e0.5

MDE -,4946 RMA -,8238 RC3 ,?964 FAU ,11322 RRT ,85gl RRF -,gild RTF -,8525 CRT ,9788 CRS ,980? CIT ,91gg

_DE 2,2894 FRA 5,?006 FC3-4,5395 B3P 4053 SGB 242?,8 R23 -,26T3 R13 *,9551 LRA 102.2 NSA 18.1 8SA ,5

BDE ,9497 BRA. I,1670 BC3 ,8015 FSP 1548 3G1 2340,8 SG2 644,3 THA 44,43 EL1 65,4 EL2 8,3 ALF 34.14
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE AP_ 3 1871

M|LIOCENTRIC CCNIC

RL 149,$6 LAL ".OD

MP ROT.T3 LAP "1.e0

RC IS,SIR _ *)T,34

PLANETOC[NTRIC cONIc

¢3 88.105 VHL 4.?02

INCH AEMTH INCH TINT

SO.DO 2E 24 2?

53.21 O IE 38

53.81 0 12 38

53.21 0 12 38

53.21 0 12 38

53.21 U 12 38

53.21 O 12 38

FLIGHT YlJ_ |80°00 AmRIYAL DATE 0¢T IO II?l

DISTANCE A?S,TSS EARTH TO NAR8

LOL lIE.SO VL 3t,4SS GAL -4.OT AEL g5,OS HCA lit,?i IRA IIA,EO ECC .IDOl4 INC SoOI20 Vl 2R.TRI

LOP 3|S.4t VP 2$.SO? GAP S.g? AZP 8S,lT TAL 335.20 TAP 137,95 RCA 147.88 APO 221.14 V8 El. ST3

GP 19.69 ZAL lEG.SO EAR $30.18 ST| |SE.O$ ZAE 156.80 [TE S$E.gs ZAC I80.?3 EYe ET$.SS LVI -33.72

DLA -4S.lS RAL Set.DO RAD 8143.2 VEL 11.920 PTH s.g3 VHP 4.S1| OPA -.78 RAP S08,59 ECC 1.3810

L-i TIN[ IMJ LAT INJ LC_G INJ RT A$¢ INJ AZNTH INJ TIME PO CST TIN IHJ 2 LAT INJ 8 LONG

E0?3,58 13,20 48,31 E84.68 135.97 82 Sg 0 107_.4 30.8S 28.S6

1808.71 84,09 33,19 234.58 129.42 0 42 44 806. T 37.95 g,gg

1SOS.?1 24,09 33.19 234.58 129.42 O 42 44 ODD.? 37.95 8.99

1808.71 24.09 33.19 234.58 129.42 0 42 44 806.? 37.95 9.g9

1806.?1 24,09 33.18 834.58 129.42 0 42 44 806.? 37.85 9.iR

1806.71 24.09 33.1g 234,58 129.42 O 48 44 806,7 3?.95 9.99

1806.71 24.08 33.19 834.58 129.42 O 42 44 806.? 3?.95 9.9R

DIFFERENTIAL CORRECTIONS

TOE °.83t0 7flA -.7648 TO3 ".1381 DAU .2523

ROE ".54?2 RRA -.9150 RC3 .8425 FAU .11518

FOE 2.4813 FRA 5.8134 FC3-4.5t01 BSP 4310

80[ .9950 DRA 1.1926 0C3 .8537 FSP 1618

H|D-COURS[ EXECUTION ACCURACY ORBIT DE?ERNIkATION ACCURACY

8ST 1670.2 8OR 1890.1 883 9?7.7 8T 54_4 8R 40.9 SS 83,E

RRT ,8434 RRF ".9940 RTF -.6355 CRT .9696 CR8 .9664 CST .91A4

SOD 2522.3 R23 o.2458 R13 -.g832 LeA 105.9 NSA 18,6 88A .5

881 2423.3 8G2 699.9 THA 49.18 ELI 67.6 EL2 8.! ALF 38.74

LAUNCH DATE &PR 3 tg?l FLIGHT TIME 1g2.00 ARRIVAL OATE OCT 12 lg?t

HELIOCENTRIC CONIC

RL 149.56 LAL ".DO

RP 207.86 LAP -1.47

RC 87.725 GL "39.19

PLANETOCENTRZC CONIC

¢3 22.799 VHL 4,?75

LNCH AZMTH LNCM TIME

DO.DO 23 S 84

51.20 O 1l 28

51,_0 0 11 28

51.20 0 11 28

5t.20 O 11 28

31.20 0 11 28

51.20 0 11 28

DISTANCE 480,848 EARTH TO MARl

LOL 192.80 VL 32,446 GAL -4.04 AZL 9§.33 HCA 164.02 SMA |83.83 [CO .1SORT INC 5.3481 Vl 29.?92

LOP 358.88 VP 23.559 GAP 8.69 AZF 84.8t TAL 335.20 TAP 139.22 RCA 14T.28 APO 220.39 V2 28.3S?

_P 21.48 ZAL 123.68 ZAP 127.98 [T8 161.73 ZAE 154.79 ETE 114.41 ZA¢ 122,57 ETC 276.54 LVI "35,17

OLA "48,66 RAL 382.58 RAO 6844.1 VEL 11.849 PTH 6.95 VHF 4.481 DFA .82

L-| TIME INJ LAT INJ LONG INJ RT A$C ]NJ AZNTH INJ TIME PO CST TIM

1987.97 18,05" 44.42 _30.82 154.80 23 39 E 888.0

1833.08 24,42 33.9? 237,18 lSl.O9 0 42 2 833.1

1833.0g 24,42 35.9? 837,18 131.09 O 42 2 833.1

1883.09 24,42 35.9? 837.18 131.09 0 48 2 833.1

1833.09 24.42 35.9? 237.18 131.09 0 48 2 833.1

1833.09 24.42 35.97 237.18 131.09 0 42 2 853,1

1833.09 24.42 35.9? E3T,I8 131.09 O 42 2 833.1

RAP 305.82 £CC 1.37S2

INJ 2 LAT INJ 2 LONG

34.33 24.38

38.8? 13.07

38.0? 13.07

38.87 13.0T

38.87 13.07

38.8? 13.07

38,87 I$.0T

DIFFERENTIAL CORRECTION8

TOE -.8444 TRA -.6871 TC3 -,1892 |AU .E??S

ROE -.6127 RRA-I.0120 RC3 .8R4? FAU ,1173§

FOE 8.6802 FRA 5.8623 FC3-4,4562 SiP 4418

BDE 1.0433 iRA 1.2232 DC3 .9106 FSP 1859

HID-CCURS[ EXECUTION ACCURACY

8GT 1579.9 8GR 2098.0 883 998.3

RRT ,8244 RRF ",SIS? RTF -,8154

SOB 2828.S R23 ".2141 R13 -.9724

88| _Sle. S 882 ?44.8 THA 54,61

LAUNCH DATE APR 3 1971 FLIGHT TIWAE tg4.OO

HELIOCENTRIC CONIC

RL 149.SR LAL ".00

RP 208o01 LAP -1.4S

RC Al. S14 GL -41.22

PLANETOCENTRIC CONIC

C3 23.728 VHL 4.871

DISTANCE 484.840

LOL 192.60 VL 32.428 GAL -4.02 AZL 95.69 HCA 165.2T SMA

LOP 357.83 VP 23.512 GAP 8.43 AZR 84.49 TAL 535.20 TAP

GP 23.49 ZAL 124.54 ZAP 125.68 ETe 161.40 ZAE 152.55 ST[

OLA -48.2R RAL 354.39 RAD 6644.5 VEL 11.988 PTH 8.96 VHP

LNCH AZNTH LNCH TIME L-! TIME INJ LAT

49.08 0 11 23 1881.19 24,66

49.08 0 11 23 12S1.19 24.66

49.08 O 11 23 1881.18 24,56

49.00 0 11 23 1665.19 24.46

49.08 0 11 23 188|.19 24.66

41.08 0 11 23 iSS|,le E4,eS

49,08 0 11 23 1811,1R 24.66

OIFF[NENTIAL C_RECTIONI

TOE -,8SIS TRA -,ROte TC3 -,ISIS SAU .)072

ROE -.lies RRA-I.ttl3 RC3 ,$480 PAU .11R04

rOE |.9053 ERA $.eSt? FC3"4,3437 liP 4588

lOS 1.1088 ERA 1.2701 8C3 .9S84 reP 1681

LAUNCH DATE APR _ liT!

HELIOCENTRIC ¢ON!C

RL tel.el LAL ".00

RP 201.18 LAP "1o48

LO_ tiE,GO VL 31.40T GAL

LOP 359.ll VP |3,45i GAP

|NJ LONG INJ RT ASC ]NJ AZHTH INJ TIME

38.92 240.28 132.93 0 42 24

38.92 240.22 132.93 O 42 24

38.92 840,22 132.93 0 42 24

38.92 240.22 132.93 0 42 24

38,92 240.28 132.95 0 42 24

38.92 840.22 I32.23 0 42 24

38.92 140,22 132,gs 0 42 24

MID-COURSE EXECUTION AccuRACY

SOT J480.e SGR 8332.0 SO5 1008.8

RRY ,7965 RRF -,llle RTF "*_,80

eG_ 2762.S Rt$ -.1787 Rt3 -.9808

eGG 8840.6 eG2 ?84.2 THA 50.24

FLIGHT TIME 106.00

DISTANCE 489,041

"3.98 AZL iS, tO HCA tie. St iHA SIS.IS ECC .SSSiI

i.I? AIR 14.OS TAL SSS.L8 TAP 141.70 RCA 147.30

CRBIT DETERMINATION ACCURACY

ST 53.8 SR 45.4 88 85.0

CRY .9595 CRS .8905 CST .9181

LeA 109.3 NSA 18.0 SeA ,4

ELl Gg.? EL2 9.8 ALF 3R.9S

ARRIVAL DATE OCT 14 IR71

EARTH TO NAR8

103.50 EC¢ .19733 INC 5,6948 Vt 8R,792

140,48 RCA 147.29 APO 219.71 Y2 2S.340

115,68 ZAC 124.64 [TC 276.52 LVI -3E.80

4.431 DPA 2,85 RAP 304.56 ECC 1.3905

PO C3T TIM INJ 2 LAT INJ 2 LONG

861.2 3g. YT le.43

081.8 39.77 |B.4S

861.2 $9.7? 18.45

051.2 3g.77 1_.43

861.2 39.77 16.43

8e|o2 39,?? 14,43

881.2 39,?? 1e.43

ORBIT O[TERNINATION ACCURACY

ST 53.0 eR SO,Y 88 88.4

CRT ,i492 CRI .D937 C|T .9079

LIA 115.2 H_A |9,4 SIA .4

ELI 72,4 EL2 11,7 ALF 45.6?

ARRIVAL OAT[ OCT IR 1971

EARTH TO MARS

INC S. lO_8 V! EI.Te2

APO 219.00 V2 26.323

LVI "38,63

RAP 301.38 ECC 1,4108

IMJ 2 LAT INJ 8 LONG

40.61 20.13

40,61 20.13

40.81 20,13

40.61 20,13

40,61 20.13

40.61 20,13

40,61 20.15

_qBIT DETERMINATION ACcuRAcY

8T $2.2 SR ST,5 68 R1.3

CRT .9383 CR8 .9958 CAT .9046

LeA 118,3 HSA 18.? 83A ,3

ELI 76,5 EL2 13,e ALF 4?,g6

RC Rt.33? GL -43,45

PLAN[TOCEHTRIC CONIC

C3 R4,R68 VHL 4.981

L_H AZMTH LMCH TIME

46.83 0 IE 38

46,63 0 12 39

41.13 D 12 31

46.83 0 IE 31

46.03 0 12 39

46.83 0 12 38

46,63 0 12 3S

GR tS,?i ZAL t_3.47 ZAP tE3.tS ITS let,OR ZA[ 14e.el ETE llS.?t ZAC I88.99 ETC 278.$2

DLA oS0,04 RAL 315,56 RAO 5645,0 V[L tZ.03S PTH 7,03 VHP 4.483 OPA 4,?1

L-| TINS |NJ LAT INJ LONG INJ RT ARC |NJ AZHTH |HI TIME PO CST TIN

1881,50 84,?? 42,08 243.11 134.18 0 44 It SSl,S

IR81,50 84,?? 4E.OS 243,81 134.g8 0 44 11 891,5

1091,S0 84,77 42.08 _43,81 |34.88 D 44 II 881.5

tDSl,50 E4,77 48.08 243.e| 134.98 0 44 11 881,5

1881.50 24,?? 42.06 243.81 134,86 0 44 11 591.5

1881,$0 E4,?T 42,05 243,81 t34,g8 D 44 11 881.5

1881.50 14,?? 48.05 243,81 134,ge 0 44 11 e81.5

DIFFERENTIAL CORRECTION8

TD[ -.8?82 TRA -.5103 TC8 -,22?? 8AU ,3407

RDE ".8196 RRA-l,2388 RC8 .9983 FAU ,II930

FOE 3,1758 FRA 5.??60 FC3o4o1371 08P 4853

|DE 1.2013 DRA 1.3378 BC3 1.0211FSP 1881

HID-COURSE EXECUTION ACCURACY

SGT 1377.0 GGR 8587,? eG3 1010.3

RRT .?838 RRF -,9978 RTF -.T530

SOB 2840.1 R23 ".t427 R13 -.88T6

8GI 2884,2 SO2 817,6 THA 65.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCH DATE APR 8 19T1 FLIGHT TINE 168.00 ARRIVAL DATE OCT 18 SlYl

HELIOCENTRIC CONIC

RL 149.59 LAL -oDD

RP 208.32 LAP -1.39

RC 93.190 64. -43.96

PLANETOCENTR1C CONIC

C3 29.622 VHL 5,160

LNCH AZNTH LNCH TIM2

44,43 O 19 43

44,45 O 13 43

44,45 D 15 43

44.45 O 16 43

44.45 O 15 43

44.45 O 16 43

44.45 O 15 43

DIITAMCE 493.152

LQA. 168.60 VL 32.390 GAL -3.98 AZL 96.59 HCA 167,T8 IRA

LOP .44 VP 23.421 GAP T.9! AZP 83.36 TAL 335.16 TAP

GP 26.38 ZAL 122.12 ZAP 120.?! ET8 160.60 ZAE 147,12 ETE

EARTH TO NAN8

182.91ECC .13462 INC 6.3612 Vt 21.fl2

142.92 RCA 147.31 APO 218.50 V2 26.304

1|?.60 ZAC 129.66 ETC 2?6.54 LVI -49.71

DLA -61.63 RAL 359.29 RAD 6645.? V(L 12.107 PTH ?.08 VHP 4.446 DPA 7.06 RAP 302.0R ECC 1.4381

L-I TIME IMJ LAY IHJ LONG INJ RT ARC INJ AZNTH 1NJ TIME PO CST TIN IHJ 2 LAT IHJ 2 LONG

1924,71 24.69 48.43 248.08 137.26 D 4Y 48 924.7 41.34 24.22

1924.71 24.69 45.43 246.08 137.26 O 47 48 g24.7 41.34 24.22

1924.71 24.69 45.43 248.08 137.26 O 47 48 924.? 41.34 24.22

1924.71 24.69 48.43 248.08 137.26 D 47 48 924.7 41.34 24.22

1924.71 24.69 45,43 248.08 137.26 O 47 48 924.7 41.34 24.22

1924.?1 24.69 45.43 248,08 137.26 O 4? 48 924.7 41.34 24.22

1924.?1 24.69 45.43 248.08 137.26 O 4? 49 g_4.7 41.34 24.22

DIFFERENTIAL CCRRECTION6

TOE -.9000 TRA -.4108 TC3 -.2659 BAU .8808

ROE -.9662 RRA-t.3649 RC3 1.0382 FAU .11641

FOE 3.4877 FRA 3.6051 FC3-3.8507 BSP 5312

ROE 1,3351 6flA 1.4254 BC3 1.0691 FSP 1671

LAUNCH DATE APR 3 1971

HELIOCENTRIC CONIC

ML 149.56 LAL -.OD

RR 208.49 LAP -1.37

RC 95.074 GL -48.73

PLANET_ENTRIC CONIC

C3. 28.897 VHL 5.375

LNCH AZNTH LNCH TINS

41.93 0 21 13

41.93 0 21 13

41.93 O 21 13

41.93 D 21 13

41.93 0 21 13

41.93 O 21 13

41.93 0 21 13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT t271.0 SGR 2896.3 363 995.2 _T 51.2 SR 66.0 $6 94.4

RRT .7t45 RRF -.9984 RTF -,7029 CRT .9303 CR8 .R975 C$T .9021

SGD 3162.9 _23 -.1094 R13 ".9925 LSA 124.5 NSA 19.8 SSA .3

$G1 3047.9 $G2 844.9 THA 71.08 EL1 82.2 EL2 15.1 ALF 52.73

FLIGHT TIME 200.00 ARRIVAL DATE OCT 20 1971

DISTANCE 497.270

LOL 192.60 VL 32.374 GAL "3.95 AZL 97.19 HCA 169.90 8MA

LOP 1.68 VP 23.377 GAP 7.63 AZP 82.94 TAL 335.12 TAP

GP 31.35 ZAL 120.58 ZAP 118.01 ET3 160.57 ZAE 143.92 ETE

EARTH TO MAR3

t82.94 ECC .19344 INC ?.1872 Vl 29.762

144.13 RCA 147.31 APO 217.98 V2 26.284

118.34 ZAC 132.70 ETC 276.59 LVI -43.03

DLA -53.93 RAL 2.45 RAD 6646.3 VEL 12.200 PTH ?.16 VHP 4.509 DPA 9.79 RAP 300.67 (CC 1.4754

L-! TIME ZNJ LAT ZNJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CRT TIM INJ 2 LAT ZNJ 2 LONG

1961.63 24.35 49.02 253.21 139.76 0 53 55 961.6 41.88 28.76

1961.63 24.35 49.02 253.21 139.76 0 53 55 961.6 41.88 28.76

1961.63 24.35 49.02 253.21 139.76 D 33 53 961.6 41.88 28.79

1991.63 24.35 49.02 253.2t 139.76 D 53 55 961.6 41.88 28.76

1961.63 24.35 49.02 253.21 139.76 O 53 55 961.6 41.86 28.76

1991.63 24.35 49.02 253.21 139.76 O 53 55 961.6 4J.88 28.76

1961.63 24.35 49.02 253.21 139.76 O 53 55 961.6 41.86 26.76

OlPlrERENT |AL CCRRECTION8

TD£ -.9219 TRA -.3002 TC3 -.2772 BAU .4280

R02-1.2232 RRA-I.SOlO RC3 1.0730 FAU .11600

FOE 3.8471 FRA 5.3143 FC3-3.4766 BSP 5741

ROE 1.5315 BRA 1.5306 6C3 1.1083 FSP 1614

LAUNCH DATE APR 3 1971

HELI_[NTRIC C(_qlC

RL 149.39 LAL -.00

RP 208.67 LAP -1.34

RC 96.988 ret. -SI.S9

PLANETOCENTRIC CONIC

C3 32.054 VNL 5.$$2

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1161.8 3GR 3228.7 SG3 960.0 ST 49.8 8R 76.9 SS 97.7

RRT .6442 RRF -.9989 RTF -.6315 CRT .9227 CR8 .9969 CST .9004

SGB 3431.4 R23 ".0804 R13 -.9958 LSA 132,S NSA . 19.Y 36A .2

SGI 3320.9 SG2 864.0 THA 75.98 ELI 90.2 EL2 16.4 ALF 57.9?

FLIGHT TIME 202.00 ARRIVAL DATE OCT 22 1971

DISTANCE 301.393

LOt. 192.69 VL 32.359 GAL -3.95 AZL 97.93 HCA 170.24 8HA

LOP 2.93 VP 23.334 GAP 7.41AZP 82.16 TAt. 335.08 TAP

GP 34.73 ZAL 116.78 ZAP 115.16 ST9 160.42 ZAE 140.32 ETE

DLA -39.10 RAL 6.39 RAO 6647.8 VEL 12.328 PTH 7.26 VHP

LNCN AZNTN LNCH TIN( L-I TINS INJ LAT

39.30 0 30 11 2003.38 23.64

39.30 O 30 11 2003,36 23.64

39.30 D 30 11 2003.36 23.64

39.30 O 30 11 2003.36 23.64

39.30 0 30 11 2003.36 23.64

39.30 O 30 11 2903.36 25.64

36.30 D 30 IS 2003.36 23.64

OIFFERENTIAL CCRRECTIONS

TO[ -,9406 YRA -.1?9|

RO[-|.S?44 IRA-I,6446

FO[ 4.2633 PRA 4.4911

SOS 1.9340 ERA 1.9545

IN4 LONG INJ RT A$C INJ AZNTH INJ

52.83 259.44 142.49 1

52.83 259.44 142.49 1

32.83 259.44 142.49 !

52.83 259.44 |42.48 |

S2.83 259.44 142.49 1

52.83 259.44 142.49 1

52.03 259.44 142.49 |

HIO-COURSE EXECUTION ACCURACY

TC3 -.29|9 8AU .4840 367 1060.1 $6R 360|.0 363 9OI.Y

RC$ 1.0900 rAU .11111 RRT .S431RRF 0.99R2 RTF 0._99

FCS-3.OOIO 8SP 6290 SGB 3713.9 R23 ".OS?o RI3 -.$977

6C3 1.1264 F|P 1523 SGI 3646.7 S62 878.3 THA 80.35

LAUNCH DATE APR 3 1671

HELIOCENYR|C CONIC

RL 149.56 LAL -.DO L0L 162.80 VL 38.349 _AL

fLIGHT TINS 204.00

OIRTANCE 50|.$29

"3.94 AZL 98.68 HCA |71.48 8NA

RP 208,83 LAP "1.31

RC 96.629 r.L -59.45

PLAMETOCENTRIC CONIC

C3 36.643 VHL 1.053

LRCM AZMTH LNCH TIME

39.61 O 44 t

3S.SI D 44 6

39.$1 O 44 S

39.61 D 44 S

39.$1 O 44 S

36.$1 O 44 6

39.61 O 44 6

DIFFER2NTIAL CCRRECTZONS

TOE -.9413 TRA -.0408 TC3 -.3038 IAU .3306

RD2"2.1110 RRA-I.7900 RC3 1.0822 FAU .10324

FOE 4.7197 FRA 4.3174 FC3"2.4391 BSP 6961

6D2 2.3114 9RA 1.7905 BC3 1.1240 FSP 1390

LOP 4.18 VP 23.291 GAP 7.13 AZP 81.21TAL 335.03 TAP

GP 38.57 ZAL 118.?0 ZAP 112.14 ST8 t80.4| ZAE 138.30 ETE

EARTH TO MARS

182.4t [¢C .19237 INC ?.9317 Vl 29.792

145.32 RCA 147.32 AlSO 217.50 V2 26.264

118.97 ZAC 136.15 ETC 276.69 LVI -46.88

4.628 DPA 12.91 RAP 299.10 ECC t.3275

TIME PO CST TIN llAJ 2 LAT ZNJ 2 LONG

3 33 IOO3.4 42.11 33.?9

3 35 1003.4 42.11 33.79

3 35 1003.4 42.11 33.79

3 3S 1003.4 42.11 33.79

3 35 1003.4 42.11 33.79

3 35 1003.4 42.11 33.79

3 35 1003.4 42.11 33.79

ORBIT DETERMINATION ACCURACY

ST 47.8 SR 91.4 9S 101.4

CRT .91SY CR| .9992 CIT .19U4

LSA 143.3 NSA 19.3 SSA .2

ELI 101.7 EL2 17.2 ALF 63.55

ARRIVAL OAT[ OCT 24 1971

EARTH TO HAMS

182.19 ECC .19140 INC 3.R38S Vl 29.792

148.S1RCA 147.32 APO 217.06 V2 29.243

1|8.5| ZAC 140.08 ETC 276.86 LVI -48.6i

OLA -18.82 R_. 11.05 RAD 4649.5 VEL 12.511 PTH 7.39 VHP

LoI TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH IHJ TIME

20St.48 22.39 56.91 287.11 145.39 1 18 17

2051.46 22.39 56.01 267.11 145.39 I 18 17

2031.48 22.39 56.81 267.11 145.39 l t8 17

2051.48 22.36 56.81 267.11 145.39 1 18 17

2051.48 22.38 59.81 267.11 145.39 1 18 17

2091.48 22.39 56.8! 267.11 145.39 I 18 17

2051.48 22.39 56.81 267.11 145.39 1 18 17

MID-COUR3E EXECUTION ACCURACY

SGT 866.7 6GR 40t4.6 3G3 016.1

RRT .3957 RRF -,9994 RTF -.3797

368 4129.4 R23 -.0392 R13 -.9988

S61 4033.7 8G2 883,6 THA 84.26

4.830 DPA 16.47 RAP 287.35 ECC t.6031

PO C3T TIM INJ 2 LAT INJ 2 LONG

IOSI.S 41.82 39.27

1051.5 41.A2 39.27

1051.3 41.62 39.27

1051.5 41.82 39.27

1051.3 41.82 39.27

1051.5 41.82 39.27

1051.5 41.82 39.27

ORBIT DETERNINATZON ACCURACY

ST 44.6 3R Ill.0 6S 1_5.2

CRT .91OO CRS .9995 C$T .8970

LSA 158.2 NSA 18.6 SSA .2

ELI 118.4 EL2 17.3 ALF 69.4?

363



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 197/)

LAUNCN DATE 4PR S 1979

N[LIOCENTRI¢ ¢¢II1¢

RL 149.SQ LAL -oOQ

RP 211o90 LAP "°94

RC 124.117 _, 83.54

PLANETOCENTRIC CONIC

C3 34°884 VNL 5.88i

LNCN AZMTH LMCH TINI_

SO.DO 12 15 45

DO.DO 10 37 40

SO.IS 10 tS 43

SO.IS 10 18 43

60.15 10 18 43

60.15 tO 18 43

60.13 10 19 43

FL|&HT TINt 8_l°OO AIRIVAL DAY[ MO¥ |Y 1971

DISTANCE 555.807

LOL ltt.lO VL 38,t13 iAL °4.17 AZL 81.S3 MCA

LOP 18,91 VP 28°8|7 GAP 4,5e AZP 98,41 TAL

GP "45,54 ZAL 110.87 ZAP 9eigO [T8 182,0| ZAE

EARTH TO MARS

181.3| 8MA t80,8i ECC .18726 INC 9,4i49 ¥1 tO.Tit

332,98 TAP 159,38 RCA 146,89 APO 214.75 VZ 25.999

1t9,10 IT( 818°|8 ZA¢ 53,89 _TC 27Z.I? LVI 34.87

DLA 40,20 RAL 3tS,7| RAO 8448.8 VEL 12,433 PTH ?,34 VflP 5,874 DPA -70,13 RAP 315.93 £CC I,3709

L-I TIME INS LAT |NJ LONG INS RT ASC INS AZNTM INS TIME PO CST TIM INS 2 LAT INS 2 LONG

4|83,42 -38,93 187,02 _|9.33 58.92 13_9 |D 3195.4 -46,90 1§9,28

4431,19 -1g.64 Igl.7_ _05,77 54,0? 11 51 32 3431.12 -32.56 174.02

4404.47 °17.37 199,49 204.00 53.18 11 35 28 3484.5 -30.92 1??,54

4414,47 -1?,37 199,49 204,00 53.16 11 33 28 3484.5 030.82 17?,54

4484.4? -17,37 199.49 204.00 53.18 11 33 28 3484.5 -30.82 177.$4

4494,47 -17,37 199,49 204.00 53.16 11 33 28 3484.5 -30.82 177°54

4484,47 "1T.37 199.49 204.00 53.16 11 33 28 3484.3 -30.82 177.54

DIPP[RENTIAL CCRR[CTIDN8

TOE 1.9992 TRA .8294 TC3-1.045_ BAD .9105

ROE 3.3441 RRA 3.1099 RCS-[.4ÙIO FAU .08314

FOE 4.3944 FRA 4.227? FC3-2.DT53 OSP 9g44

DOE 3.873? ERA 3.2186 BC3 1,7479 FSP 1101

LAUNCH DATE APR 3 1971

• HELIOCENTRIC CONIC

RL 149.51 LAL -.DO

RP 211.87 LAP -.go

RC 128.431GL 47.09

PLAN(TOCENTRIC CONIC

C3 27.848 VHL 5.259

LNCH AZNTH LNCH 7|ME

SO.D0 13 18 24

60.00 12 57 29

?O.OO 11 43 17

?0.23 11 22 40

70.23 11 22 40

?0.23 11 22 40

lID.DO 16 42 44

MID-C(_JR$[ EXECUTION ACCURACY OREZT D[TERNINAT|ON ACCURACY

3GT 2499.9 3OR 3384,8 3G3 E3Ù.S 3T 96.4 8R 173._ 89 104.1

RRT .9214 RRF *9994 RTF .9226 CRT .962g CR$ -.9999 [ST -,9808

$(,8 5936.9 R23 .0623 R13 .DOTS LSA 223.3 MSA 18.3 SSA .2

8GI 5969.6 SO2 891,1 ?HA 86.28 ELI 197.6 _L2 15.$ ALF 61.11

FLIGHT TI_ 230.00 ARRIVAL DATE NOV 19 1971

DISTANCE 559.989

LOL 192.Q0 VL 52,261GAL "4.20 AZL 83.13 HCA

L_ 20.12 VP 22,779 GAP 4.37 AZP 96,81 TAL

GP -44.S4 ZAL 122.97 ZAP 91.80 £T$ 180.57 ZAE

EARTH TO MARS

187.57 3HA 180.83 ECC ,18735 INC G.8700 Vl 29.?92

332.79 TAP 160,36 RCA 146,95 APO 214.71 V2 25.896

120.52 (TE 214,?5 ZAC 57.91 ETC 271.91 LVI 31,4T

OLA 34.03 RAL 318.47 RAD 8646.1 V[L 12.149 PTH 7.12 VNP 4,745 DPA -66.91 RAP _10.29 [CC 1,4SSO

L-I 7SHE JNJ LAT ZNJ LONG |NJ R7 AS[ INS AZMTH |NJ T|M£ PO [ST TIM IN_ 2 LAT INS 2 LONG

3937.12 -44,63 169.16 215.93 71.43 14 22 1 2937.1 "47.10 134.3T

3987.66 -34.64 168.90 211,14 67.97 14 3 57 298?.? -40.21 139.22

4298.73 -19,27 178.43 202.99 61.24 12 53 2_ 3208.? "2g,41 154.92

4271.62 -16.97 181.97 201.63 80.05 12 33 52 3271.6 "27.79 158.78

4271.62 -t6.97 181.97 201.93 60.05 12 33 52 3271.6 ";'7.79 138.79

4271.62 -16.97 181,97 201.63 60,05 12 33 52 3271.6 -27,79 138.79

3_55.55 -19.27 /07.35 202.99 $1.24 |? 36 59 2255.S -29.41 83.43

OlF_rER[NTIAL CCRR[CTION8

TOE 1,7211 TRA .9944 TC3-1°3353 BAU .7539

ROE 2,6322 RRA _,913! RC3"1.5418 FAU .09885

FD[ 4,7331 FRA S,435? FCS"3,DgS4 B_P 9600

DOE 3,1617 ERA 3,0750 BE3 2.0397 FSP 1423

MID-COUR3[ EXECUTION ACCURACY

8GT 2676.7 $CA_ 5064,9 3G3 811.8

RRT .9334 RRP °9994 RTF .9342

SOB 5728.7 R23 .0?3! R13 ,9967

891 5864.0 3G2 858.6 THA 83.07

LAUNCH OAT( APR 3 197| FL1GMT T|M_ 232.00

HELIOCENTRIC CONIC

RL 149.56 LAL -.OD

RP. 212.14 LAP *.8?

RC 128.706 GL 41,34

PLANETOCENTRIC CONIC

C3 23.494 VNL 4.04?

LNCH AZHTN LNCH TIME

50.OO 13 59 12

90.00 13 57 18

70.00 13 35 35

8O.O0 13 50 15

85.29 13 20 3?

tOO.DO 16 33 6

lID.DO 18 33

OI_VERENT|AL coqR£cYIoNS

TOE 1.5Y$9 TRA !.1413 TC3-1,6159 BAU *?159

ROE 2.1849 RRA 2,?274 RC3*I.SOi4 FAU ,1|143

FOE 4,9434 _RA 8.33_D FC3_4,tDG2 BSP 9414

SO[ 9.8939 8RA 2.958S 8C3 2.2?82 F|P 1735

D|$TANCE 584°137

LOL 192,60 VL 32.280 GAL -4.23 AZL 84.29 HCA 188.77 8HA

LOP 21.32 VP 22,742 GAP 4.17 AZP 95.64 TAb 332.57 TAP

GP -40.92 ZAL 126.48 ZAP 90.43 ET$ 179.22 ZAE t21,55 ETE

DLA 28,64 RAL 320.79 RAD 8844,4 VEL 11.978 PTH 8.98 VflP

L-I TINE INS LAT INS LONG INS RT ASC INS AZNTH INS TIME

37?0,04 "38.94 152,07 208.39 ?6.66 15 0 9

37?5,11 -30,73 150.08 205,99 74.30 t4 58 30

3751,93 -22.38 148.31 202,95 89.68 14 53 28

3907.45 "!5,82 152,41 200.03 65,68 14 25 25

3216.40 "22,36 109.68 202.95 99.80 !? 2Y 33

2121,93 -3D.73 TO.DO 205.99 74.30 19 42 3

MID'COURSE EXECUTION ACCURACY

SOT 2882,1SGR 4752.9 9G3 9?S.3

RRT .943_ RRF .9993 RTF ._,38

388 5558.4 R23 ,0850 R13 .9957

SO1 5499.5 3G2 6|?.3 THA 59,41

LkUNCN DATE APR 3 il?t FLIGHT TIME 234.00

HELIOCENTRIC CONIC

RL 149.34 LAL -.OO

RP 212.43 LAP -.83

RC 130.999 GL 36.33

PLANETOCENTRIC CONIC

C3 20.901VHL 4,S72

LNCN A2NTH LNCH TIME

SO.DO 14 29 59

60.00 14 39 S

?O.OO 14 54 9

SO.DO 13 23 20

• 90.00 16 84 58

tOO.DO 18 6 12

110.00 19 33 35

OISTANC[ 568.309

LOL I92,10 VL 32,£40 tAL "4.27 AZL 85.I? MCA 199,98 8MA

LOP 22°83 VP 22.704 GAP 3.98 AIR 94.76 TAL 332.34 TAP

GP -3?,70 2AL 129,40 tAP 88,89 ITS 1Y8.01 ZAE 121,88 ETE

DIFFERENTIAL CCRRCCTIONS

TOE 1.4698 TRA 1.2963 TC3"1.8989 8AU .7039

RDE 1.8324 RR4 2.5308 RC3"1,6531 FAU .12423

FOE 5.0111 FRA ?.4375 FC3-9.1453 B_P 8994

80[ 2.3491 ERA 2.8434 BE3 2,5176 FSP 1956

ORBIT DETERMINATioN ACCURACY

8T 95.8 8R 155.9 89 114.3

CRT .9848 CR8 ",9999 CST ".982D

LSA 215,0 HSA 15,5 $94 .2

ELI 182.1 EL2 14.2 ALr 58.55

ARRIVAL DATE NOV 21 1971

EARTH TO MARS

180.81ECC .18751 INC 5,7112 Vl 29,792

161.34 RCA 148.91APO 214.72 V2 25,8i4

2|1.30 ZAC 61,55 ETC 271,69 LVi 26,44

4.366 DPA -63,36 RAP 306.29 ECC !,3857

PO CGT TIM INJ 2 LAY ]NJ 2 LONG

2767,6 -44.38 |18.97

2770.0 "39.38 120,92

2?75.| -34,15 121.$8

2791.9 -28.?2 122,?D

2887.S -24.31 128,67

9288.4 -28.?2 84,0?

1821.9 -34.15 S0.SD

ORBIT Ù[TERN|NAT|ON ACCURACY

ST 96,0 SR 140.4 83 t2t.S

CRT .9873 CII *.9991 C|T *.90_?

LBA 208,S M3A 14,5 SSA .3

2L1 189.8 EL2 12.8 ALF SS,?9

ARRIVAL OAT2 NOV 93 lt?1

EARTH TO MAR8

180.11 EEC .19774 INC 4.8298 VI 29.?92

182,31 RCA 148,98 APO 214,75 V2 25,$32

207,g8 ZAC 64,90 [?C 271,42 LVl 25,?9

OLA t3.9e RAL 322,?? RAO 8643.2 VEL 11,870 PTH 8.88 VHP 4,134 OPA -60,44 RAP 305.13 £CC 1.3440

L-I TIME INS LAT INS LONG ]NJ RT AS[ INS AZNTH INS TIME PO [ST TIN INS 2 LAT INS 2 LONG

3634,71 "47,51 140,96 204.01 92.96 11 30 33

3610.43 -40,_4 138,72 204.88 8?.62 15 3g 19

3596.96 -33,54 134.48 2D4.18 83.12 15 53 35

3474.50 -28,16 126.57 2D3.23 ?9,64 ]6 21 15

3279.47 -25.87 111.45 202.?3 79.17 17 19 34

2948.97 -28.18 8?,94 203,23 79.64 18 55 21

2612.88 -33.$4 63.37 204.18 83.12 20 37 8

MID-cOURSE EXECUTION ACCURACY

$GT 3093.3 SGR 4427.S $G3 1111.g

RRT .gsto RRF .g992 RTF ,9513

SOB 5491,1 R23 .0976 R13 ,9944

SG1 5342,6 SG2 7g2.? THA $5.53

2634,? -40,81 108.22

2910,4 -35.79 109.16

2586.1 -32.86 IDS.73

24?4,S -29.$5 99o25

2275.5 -28.26 94.69

1949.D -29,69 60._2

16_,g -32.88 34.69

OI_BIT DETERMINATION ACCURACY

ST gs.g SR 126.1 95 /24.8

CRT .9896 CR9 -.9996 [ST -.9853

LSA 2DI.2 N6A _3.5 S�A *3

ELI 198.0 EL2 11.0 ALF §2.82

386



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUN¢I40ATE APR S IITt

N[LI(XEMTtI¢ CONIC

RL 149oSR LAL -.0O

RP RIR.TR LAP -°10

l¢ 13S.612 6L S1.9?

PLAHETQ¢EMTRI¢ CONIC

C3 19,219 VNL 4.384

LNCH AZNTM LNCH TIN[

SO.O0 14 55 22

80.00 1S 11 14

70.00 16 33 38

80.00 18 1l 3i

90.00 17 25 20

100.00 18 59 29

110.00 20 35 S

PLIGHT TIME |38.00 ARRIVAL OATI NOV IS 1971

kS4. 1t2,iO VL )J.2iO tAL

LOP 23.?8 VP 22,66T GAP

GP -34.43 ZAL 131.86 ZAP

DIITAK[ S?|.484 EARTH TO MAR1

-4,)1AZL 05.86 HCA Ill,ll 8HA 130.81ECC .1380I IMC 4.1376 Vl 29.Y92

3.78 AZP S4.0i TAL 331,10 TAP 163.23 RCA 143,81 AP0214.60 V2 2S.79t

87.22 ITS 1?6.6S ZA[ I_t.S4 ET[ 104,38 ZAC IT,iS [TC 271.20 LVI 23,41

DLA 19,89 Rid. 324.49 RAO le48.S VEL tl.iO0 PTH i.t2 VHP 3.gs2 IRA -S7.82

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH lMJ TIME PO C8T TIM

3527.72 "4t.63 130.68 200.S4 IO0.TS 15 54 10 2517.7

3405.4? -40,09 128.31 101,78 94.9| 16 9 19 2485.S

3413,81 -34.13 122,61 201.10 90.08 16 31 32 2413.6

3285.11 -29.1,0 112.73 201.83 86.75 17 13 23 2285.1

3083,32 °27.94 91.30 201.81 85.47 18 16 23 2Q63.3

!?59.58 -29.70" 74.10 201.85 86.75 19 45 29 1759.1

2460.43 -34.15 51.53 202.10 90.09 li 16 5 1460.4

RAP 300.$1 ECC |.3113

INJ 2 LAT INJ 2 LON8

°37.11 I00.51

033.?1 10.92

-30.55 94.48

"28,02 85.43

-27.01 61.33

-28.02 48.80

-30.33 23.39

DIFFERENTIAL CORRECTI(_

TOE t.4048 TRA 1.4136 TC3"2.1517 BAU .8841

ROE 1.5813 RRA 2.3601 RC3-t.lSG4 FAU .13351

FOE 5.0326 lIRA 0.2301 FC3-8.0113 lIP 8820

BOE 2.1132 ORA 2.??01 6C3 2,T033 FiT ll?l

LAUNCH DATE APR 3 19?1

NELIOCENTRI¢ CONIC

RL 149.68 LAL ".00

RF 213.01 LAP -.78

Re t35.143 _.. 28,18

PLANETOCENTRI¢ CONIC

LOS. 192.40 VL 32.260 GAL

LOP 24.92 VP 22.630 GAP

6P "32.28 ZAL 133.99 ZAP

MID-COURSE EXECUTION ACCURACY

8GT 3318.3 S_ 4161.I SIS 1218.8

RRT ,9371RRF .9890 RTF .9574

SO8 $299.3 R23 .lOST R13 .9830

$61 5244.9 302 ?S?.S THA 51.50

FLIGHT TIME lS6.O0

OIITANC[ SPI,6S9

"4,36 AZL 86.41 HCA lgl.$S IMA 180.82 ECC .11837

S.S9 AZP 96.50 TAL 331.64 TAP 184.11 RCA 146,76

85.47 ITS 176.02 ZAE 121.08 IT[ IOI,D4 ZAC 70.16

C3 18.104 VHL 4.255

LNCH AZNTH LNCH TIN[

SO.gO 13 16 19

Io.o0 13 3? 11

?0.00 18 ? 55

80.00 16 53 46

90.OO 18 ? 58

100.00 19 38 38

110.00 21 ? 11

GilT DETERMINATION ACCUIACY

ST 96.7 8R 114.5 $8 127.1

CRT .99_1CRR "°9994 CIT -.08?|

LIA 196.1NSA 12.5 8lA .4

ELI 149.6 EL2 9.3 ALF 49.84

ARRIVAL DATE NOV 27 lITI

EARTH TO MAR8

INC 5.5793 VI 29.792

APO 214.08 V| 2S°Tli

[TC 270.99 LVI 21,35

DLA It.37 RAL 311.00 RAg 6342,0 VEL 11,756 PTH 6.78 VHP 3,819 DPA -53.47

L-I TIME INd LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CIT TZM

3440.tS -45.21 t22.72 197.47 t06.74 16 13 38 2440.2

3304.61 -39.15 119.?0 199.45 100.45 16 33 36 2384.6

3294.16 -63.75 113.32 200.3g 95.57 17 2 49 2294.2

3144.17 -29.78 102.26 200.71 92.25 l? 48 11 2144.2

2911.13 -28.26 85.19 20_.76 91.02 18 56 29 1911.t

2618.64 -29.78 83.63 200.T1 92.25 20 22 17 1618.1

2340.98 -33.75 42.23 200.39 95.57 21 46 22 1341.0

RAP 198.39 ECC 1.2679

INJ 2 LAT INJ 2 LONG

-33.80 94,?9

-30.84 92.00

-28.00 86.12

-25.83 75.63

-23.00 98.65

"25.83 36.90

°28.00 15.04

DIFFERENTIAL CCRRECTICN8

TOE 1.3635 TRA 1.6107 TC3-2.3827 OAU .6931

ROE 1.5917 RRA 2.1989 RC3-|.3885 FAU .14090

FOE S.OSO? FRA 8.8962 FCS-6.?Slt BSP 6?20

00[ 1.9403 IRA 2,7257 BC3 2.863? F8P 2353

LAUNCH OAT[ APR 3 1971

HELIO¢ENTII¢ CONIC

NL 149.ll LAL -.DO LOL tgl.6O VL 32.1t2 GAL

RP 213.31 LAP -.73 LOP 26. tl VP 22.513 lAP

RC 137.911 6L R4.84 67 -30,01ZAL |65.81ZAP

PLAN(TO¢ENTRIC CONIC

C5 1?.358 VHL 4.116 DLA 13.31 RAL 327.55 RAg 6641.6 VEL 11.721 PTH 6.?5 VHP 3.720 OPA -53,38

LNCH AZNTH LNCN TIHE L-I TIME INJ LIT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN

50.00 !S 34 0 3567.t2 -4S.IO 116.40 135.37 t11.31 16 30 8 1367.6

lO.O0 15 $8 4? 6301.6? -S?.gI 113.00 197.82 104,84 16 iS 48 2601.7

70.00 10 34 13 319?.68 -62,86 105.91 199.17 89.86 17 l? 31 211?.4

80.00 17 Ri $0 3032.65 "29,20 t4.02 199,79 96.54 18 1? 26 2032.5

gO.gO tl 41 17 2?92.R3 -IT.It 76.$2 tog.g3 g5.33 19 2T 50 1792.2

to0.o0 20 9 42 150T.01 -29.20 35.38 195.73 96.54 20 51 29 1507.0

!!0.00 RI 33 40 1244.20 -32.Ri 34.02 199.17 99.86 22 II 4 1244.2

OIFFER(MTIAL CCRRECTIONI

TDE 1.3341 TRA 1.?116 TC)-R.IOOI 6AU .7011

ROE 1.2364 RRA 2.0428 RC3-I,|414 FAU ,148Al

FOE S.003R FRA 9.4036 FC3-7.4058 lip ISiS

802 1.015i iRA 1,59?9 IC3 S.D|Sl FIP 1436

MID-COURSE EXECVTION ACCURACY (_BIT DETERMINATION ACC_ACY

SOT 3348.6 SIR 3055.3 363 1325.1 iT 97.9 8R 104.5 8i 128.3

RRT ,9618 RRF .9900 RTF .962| CRT .9944 C_S -.9990 TiT -.9089

SO! 5239.9 _23 .1206 Rt3 .9915 LSA 192.0 _A 11.6 IIA .5

861 5109.9 SO2 ?!1.8 THA 47.47 ELI 143,0 EL2 7.5 ALF 46.81

FLIGHT T[_ 240.00 ARRIVAL DATE NOV 29 t9?t

DIiTANC[ 580.038 EARTH TO MARS

"4.41 AZL 06.00 HCA 103.54 6HA tOO,It ECC ,IOOTI IMC 3.1166 Vt 20.?02

3.40 AZP 93.03 TAL 331,57 TAP 165.11 RCA 141.70 APO 214,98 V2 29,732

tS.U ITS 175.13 ZA[ 120.34 ETE 199.47 2AC 72.55 ETC _?0,79 LV! 19.53

MIO-COURIE EXECUTION AcCuRACY

36T 3777.3 SIR 3587.9 SG3 1393.?

RRT .1162 RRF *Ill4 RTF ,_+68

SiS 5209,4 R23 ,1212 R!3 .1501

261 SITS,3 SOl 17S.3 THA 43.4?

LAUH¢N DATE APt S tt?t PLIGHT TIME |41.00

HELIOCENTRIC CONIC DI6?AN¢[ SIS,OI2

RAP 296.53 ECC 1.R85?

|NJ 2 LAT INJ 2 LONG

-30.91 90.42

-28.13 11.86

-25.53 79.68

-23.59 18.01

-22.14 $0._1

-23.59 29.34

-2S.53 $.80

ORI|T O£T[RNIMATION ACCURACY

8T 99.1 iR 95.4 13 127.1

CRT .9963 CRI -.1981 CIT -.0904

LSA 187, S MlA 10.9 884 .1

ELI 137.4 EL2 _,9 ALF 43.08

ARRIVAL DATE DEC I 15?1

EARTH TO MARl

RL 141.11 LAL -.00 kQi. 191,60 VL 31,283 6AL -4.46 AZL ST,R? MCA 104.72 8NA II0.lt 2CO ,iSle3

RP ItS,it LAP -.69 LOP If,SO VP It.S|8 _P S,li AZP 81.14 TAL 331.26 TAP 116.0| RCA 146,34

RC 140.356 GL Rl,i3 8P "I?,IR |AL 137,04 |AP 81o87 IT6 174,|4 ZA[ 116,40 [T[ |S7,1? 2AC ?4,i0

PLANITO¢ENTRi¢ CON|¢

¢_ 11,881 YML 4.t07 DLA tO,IS RAL 328,|I RAO tl41,4 ¥[L It,TOt PTH 6,?S _qGP S,84T DPA "Sl,41

LHCH AIMTM LNCH TIHE L'i TIME INJ LAT INJ LONO ZNJ RT AIC |NJ AIMTH |NJ TIN[ PO CIT TIN

50,00 t$ 4t 12 S608,68 "41,16 tEl.St 114.00 114.83 !S 44 11 2607,0

60.00 tl t? 8 3R32.$8 "31.$7 tOT.S| 18_.76 101.27 t? 11 ! 2131.i

?0,00 16 $6 18 3117.30 "31.?? 81.93 188.38 103.24 l? 48 15 2117,4

80,OQ 17 DR SO 1941,32 "28,31 67,69 18g.2| 98.8! 1R 41 31 IR41.3

90.00 19 I 34 ltgS,?t "|?,OR t9,51 tgg,4S 90,71 tg 53 31 1695.7

t00.00 20 36 R2 1415,79 -Rt.31 48.?1 llg,ll 09,91 11 15 63 141|,8

110.00 RI $S 44 R1_4.20 -31.77 28,84 198.39 106.24 12 31 49 1184._

DIFFERENTIAL ¢¢NRE¢TION$ MID-COURg[ EXECUTION ACCURACY

TDE 1.3220 TRA 1.9172 TC3-2,79211AU .?lit 8IT 4008.5 SIR 3344,0 863 1436.R

ROE 1.1134 RRA 1.1028 RC3-1.4732 FAU .15380 RRT .96g6 RRF .9980 RTF .g?02

FD[ 4.9530 FRA 9.8246 FC3-7.0g4s SiP 8551 $68 5220.2 R23 .1356 R13 .9881

602 1.7287 IRA 2.7012 BC3 3.1589 F8P 1533 IGl 5181.? SG2 633.2 THA 59.68

IN¢ 1,7311 Vl t9.792

APO R15,08 V2 23.65?

[TC 170._! LVI t?.t2

RAP 114,1% tee 1,2778

INJ ! LAT INJ 2 LGNG

-28.32 46.9O

-2S.ig lt.4S

"23,26 74.63

-21,45 62.07

-10.?! 44,30

-21.45 23,44

-23.26 3.$0

ORIIT DETERMINATION ACCURACY

IT 100.9 $R 87.7 lS 127.3

CRT .9979 CR3 -.9979 CIT ",ggl8

L8A 184.4 H$A 10.2 $SA .6

ELI 133.7 ELI 4.3 ALF 41.00

36T



JPL "TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 3 t971 FLIGHT TIME: 844.00 ARRIVAL DATE DEC $ llTl

HELIOCENTRIC CONIC O|ITANCE 38R.184 EARTH TO MARl

RL 14g.56 LAL -,OO LOt. IRR.6O VL 32.265 GAL °4,$! AZL R?,6O HCA IRS,RI 8Mk |80,gO [CC .18R?S |NC R,AD37 V1 26.762

RP Rt3,SR LAP -.iS LOP 28.49 VP 22.320 GAP 3.02 AZP 02.51 TAL 331.00 TAP 166,91 RCA 146.97 _PO 2|S,22 VZ 25.662

RC 148.739 6L 19.30 GP -26,16 ZAL 13R,25 RAP OD,O7 E73 |73.R6 ZAE 118,3l EYE 195,13 ZAC 76,44 [TC 270.44"LV/ 36.30

PLANETOCENTRIC CONIC

CS 16o855 YHL 4,0i9 DL A S.32 RAL 329,6? RAO 614|,3 YEL 11.687 PTH 6°72 VHP 3,594 OPA -49.80

LNCH AZNTH LNCN TIN| L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|ME PO CST TIN

SOoOO 16 2 El 32lS,R2 -40.45 10?,63 1R3,17 117.56 16 56 42 2255,6

60.00 /6 53 8 3/T4.48 -38,24 103,27 t96.14 !10,97 17 25 5T 21T4,5

70.90 17 15 13 3050,37 -30.62 65,04 197.97 105,92 18 8 4 2050°4

6D.OD IS 14 17 2665.56 -27.30 6t.97 198.94 102.59 IR 2 5 1865.4

90.00 19 31 40 2615,62 -26,06 63,91 190.24 /01,40 20 15 16 1615,6

100.00 20 57 9 2339.83 -27,30 43,34 196.94 102.59 21 36 9 1339.8

/lO,OO 22 14 40 2097.19 "30.62 23,96 197.9T 105.92 22 49 3? 1097.2

RAP 695,49 ECC 1,2T2S

|NJ 2 LAT |NJ 2 LONG

-26.06 64.23

-25,54 79,02

-21.22 TO.4S

-19,50 17.28

-18.65 30.21

"19.50 18,65

-21.62 359.5T

DIFFERENT IAL ¢CRRECT|ONS MID'COURSE EXECUTION ACCURACY

TOE 1.3230 TRA 2.0?60 T¢3-2.9566 BAU ,7206 SGT 4242.3 SGR 3134.4 803 1506.9

RD[ /.0333 RRA 1.T887 RC3-1,3610 FAU .15409 RRT ,ITDO RRF .9D75 RTF .9713

FOE 4,971T FRAID._349 FC3-8.0579 DSP 8744 SGD 5274°6 R23 .1434 R13 .9873

9D[ 1.6T6? BRA 2.7403 BE3 5.6568 FSP 2707 801 5238.4 SG2 616,6 THA 36,21

LAUNCH DATE APR 3 1971 FL|GHT TIME 246.00

ORBIT DETERMINATION ACCURACY

ST 103.2 8R 82.2 IS 128,2

CRT .9991CRS -,9972 CST ".9935

LIA 183.7 NSA 9.4 SSA .6

ELI 131.9 EL2 2.T ^LF 38.52

ARR[VAL DATE DEC 5 1971

HELIOCENTRIC CONIC DISTANCE 593.355

RL 149.56 LAL -,OO L_. 192,60 VL 32.266 GAL -4.57 AZL 87.86 NCA 197.09 SMA

RP 214.24 LAP -.62 LOP 29.67 VP 22.483 GAP 2.83 AZP 92.03 TAL 330.70 TAP

RC 145.130 GL tT,IO GP -24.52 ZAL 139.29 ZAP 78.27 ETS 173.46 ZAE lIT.DR ETE

PLAN£TOCENTR|C CONIC

C3 16.375 VNL 4.047 DLA 6.29 RAL $30.69 RAD 6641.2 VEL 11.680 PTH 6.72 VHP 3.556 OPA -48,2T

LNCN AZNTH L/_H TZHE L-| TIN( INJ LAT _NJ LONG ZNJ RT AIC INJ AZMTH ]NJ TIME POCST TIH

50.00 16 14 5 3212.64 -39.04 104.44 192.73 119,71 17 ? 38 2212.6

GO.DO 16 46 57 3125.22 -33.98 99.70 195.85 113.12 1T 39 2 2125,2

TO.O0 17 31 40 2993.65 -29.49 91.01 19T.83 108.06 18 21 34 1993.6

60.00 18 33 I 2801.26 -26.27 77.49 198.91 104.73 19 19 47 1801.3

90.00 19 lI 32 2548,15 -25.06 59.22 199.24 103.55 20 34 O 1548.1

100.00 21 15 55 2275,T3 -26.2T 38.86 198.91 104,73 21 53 54 1275.7

110.00 22 31 ? 2040.47 -29.A9 19.93 19T,83 108.06 23 5 T 1040.5

EARTH TO MARS

180.D4 ECC .19032 INC 2.1203 Vt 29.792

167.79 RCA 146,50 APO 215.36 V2 25,627

193.31 2AC 76.09 ETC 270.29 LVI 15.21

RAP 292.25 ECC 1.2685

|NJ 2 LAT INJ 2 LONG

-24.08 81.99

"21,65 76.23

"|9.40 67,05

-17.74 53.33

-17.11 35*02

"17.?A 14.70

-19,40 355.97

DIFFERENTIAL CCRR(CT|ONS N|D'CCURSE EXECUTION ACCURACY

TOE 1.3318 TRA 2.2335 TC3-3.1063 BAU .7347 SGT 4472.9 3GR 2933.8 SG5 1541.3

ROE .9611 RRA 1.6770 RC3-1.2654 FAU .15492 RRT .9711 RRF .9969 RTF .9730

rOE 4.9502 FRAIO.5342 FC3-e.lgQ9 BSP 8914 800 5549.2 R25 .1477 R13 ,9861

ODE 1.6424 BRA 2.7930 BE3 3,356t FSP 2800 8G1 5316.6 8G2 589.6 THA 32.95

LAUNCH DATE APR 3 1971 FLIGHT T|NE 248.00

HELIOCENTRIC CONIC

RL 149.56 LAL -.00

MP Z|4.t8 LAP -.31

RC 147.555 GL 15.10

PLANET_ENTR|C CONIC

C3 16.292 VHL 4.036

LNCH AZNTH LNCH TIME

50.00 tO 24 27

SO.O0 16 59 15

TO.O0 I7 46 9

80,00 18 49 34

90.00 20 S 53

100.00 21 32 28

110.00 22 45 35

DISTANCE 597,526

LCL 192.60 VL 32.271 GAL -4.65 AZL 88.13 HCA t98,26 SMA

LOP 3Do85 VP 22.446 GAP 2,63 AZP 9|,78 TAL 330.39 TAP

GP -23.04 ZAL 140.19 ZAP 76,50 ETS 173.03 ZAE 115.79 ETE

ORBIT DETERN|NAT|ON ACCURACY

3T 105.7 8R 76.9 8l lIS,O

CRT .9697 CRS -,9963 CST -.9947

LSA |62.S NSA 8.9 SlA .9

ELI 130.8 EL2 1,4 ALF 36.03

ARR|VAL DATE DEC ? 1971

EARTH TO MARS

180.99 ECC ,19003 INC 1,8724 Vl 29.792

|66.65 RCA 146.43 APO 2|5.54 Y2 25.tgl

191,70 ZAC 79,59 ETC 270.14 LVI 14.09

DLA 4.50 RAL 331,63 RAD 6641,1 VEL 11,676 PTH 6,71 VHP 5,531 DPA -46.88

L-I TIME INJ LAT INJ LONG [NJ RT ASC [NJ AZNTH INJ TIN( PO CST TEN

3175,78 -37.16 101,04 192,57 121,43 IT |T 25 2175.8

3085.22 -32.82 96,74 1t5.80 114.84 17 50 38 2083,2

2945,26 -28.43 87,85 197.90 109,78 18 35 14 1945,3

2746.63 -25.27 73.74 199.06 106.46 11 35 21 1746.6

2490.19 -24.09 55.50 |99,42 105.28 20 SO 23 1490,?

222|.10 -25,27 55.11 I99.06 106.46 22 9 27 1221.1

1982.08 -28,43 11.57 J97.90 |09,78 23 |8 47 992.1

RAP 291.10 ECC 1.2881

|NJ 2 LAT INJ 2 LONG

-22.38 $0,14

"20.00 73,91

-17.80 64,22

-16,17 50,04

-15.56 3t,52

-t6.17 It,40

-17,80 333,14

DIFFERENTIAL CCRRECTIONB NID-COQRSE EXECUTION ACCURACY OR8|T DETERMINATION ACCURACY

TDE 1.3390 TRA 2.3822 TC3"3,2564 6AU .7583 IGT 4694.8 SGR _756.7 IG5 1558.0 ST 107,9 IR 71.S 83 1_6,8

ROE .1814 RRA 1.5631 RC3-1.1978 VAU .ISlOl RRT ,9728 flRF .1960 flTP ._,53 CRT ,0998 CRI -.9930 CST °.9955

rOE 4.8566 VRAIO.SlOO VC3-8,3982 6lP 6968 556 5434,2 R23 .1469 RI3 ,9855 LIA 180.6 XSk 8.Y 88A t.O

BOE !.S085 6RA 2.0492 BC3 3.4725 FIR 2800 IGI 5406.2 852 560.8 THA 29.90 ELI 12).4 ELI I.O ALV 33.55

LAUNCH DATE APR 3 1971 FLIGHT T|NE 230.00 ARR/VAL DATE DEC 9 |971

HELIOCENTRIC CONIC O|ITANCt 601.696 EARTH TO MARl

RL 140.SS LAL -,OD LOt. 162.60 VL 38,2?5 GAL -4,69 AZL 88,54 NCA 199,44 3NA 181.04 [CC ,19159 INC 1.65A9 VI 20,fit

RP 214.06 LAP -,55 LOP 32,05 VP 88.410 GAP 2.46 AZP 91.56 TAL 330.07 TAP 166,51 RCA 146.36 APO 215.73 V2 25.554

RC 149,988 GL 13.31 GP -21.61 ZAL 140.97 ZAP 74,76 [T$ |72,66 ZAE 114,43 ETE 190.28 ZAC 80,95 [TC 870.01 LVI 13,06

PLANETOCENTR|¢ CONIC

Cl 16.207 VHL 4,036 DLA 2.65 RAL 352,51 RAO 6841.1 VEL 11.676 PTN 6,?J VHP 5.516 DPA -45.6J RAP 290.09 ECC 1°2610

LNCH AZNTH LNCH TIN[ L-| TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH ZNJ TIME PO CST T|H |NJ 2 LAT |NJ 2 LONG

SO,OO 16 33 44 3144.31 "36.62 Rl.lg !g2.62 122,80 17 26 g 2144.3 -20,91 78.60

60,00 17 ID 13 S047,26 -31.76 04.28 105.g4 116.24 18 l 0 2047,5 -:8.55 71.g6

?0,00 17 69 0 2605.T6 -2?,44 84,83 108.15 111.16 18 4? 24 19D5.8 -16.38 61.83

6D,00 lg 4 9 2699.7T -24,32 70.56 109,35 10T.87 1g 40 9 16gg.8 -14.78 47.26

90.00 20 24 |3 2441.41 "23,16 51,98 lgg,7S 106.69 21 4 54 1441.4 -14.18 28.50

100.00 21 4T | 2174.24 -24,32 31,g5 1gg,35 107.87 22 23 15 i174.2 -14.T8 8.62

/10.00 22 56 87 lgso.s9 -27,44 15,75 198,13 111,18 23 30 5T gSD,6 -16.38 350.75

OIVVERENTIAL ¢CRRECTZON$ NID-COURS£ EXECUTION ACCURACY CRDIT DETERHINAT|ON ACCURACY

TDE 1.3STD TRA 2,5317 TC3-3.3857 BAU ,775T SGT 4017.2 SGR 2562,2 $63 15?0.7 ST 110,6 SR 67,3 SS 121,2

RD( .839? RRA /°4846 RC3-|.1148 FAU .15lID RRT ,9733 RRF .9951 RTF .976T CRT .ggg4 CRS -,9936 CST -.9064

FOE 4.8058 FRA/Do8492 FC3-S.4084 DIP g167 SGB 5544.?R23 .1460 R13 .0840 LSA l?g.g NIA 8.5 18A t,1

60( 1.$964 DRA 2°9292 B¢3 3.$825 FIP 2831 SGI 551g,9 8G2 523,g THA 27.16 EL1 129.5 EL2 1,9 ALF 31.32

368



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUlqCMDATE AFR 3 Ittt

NI_LI(XEMTRI¢ ¢0N!¢

RL 149.51 LAL ",DO

RP 213.21 LAP -.51

R¢ 1S2.438 GI. 81,71

PLANETOCENTRZC CONIC

C3 II,343 VHL 4,043

LNCM AZMTH LN_M TIME

SO,DO 16 42 8

IO.OO 17 2O 5

TO.DO 1D tO 3|

SO,DO 19 IT 10

90.DO 20 3? 33

tOO,DO 22 O 2

110.00 23 9 37

FLIGHT TIM( lSI,OD

DISTANCE 695.863

LOt. IO_.QO VL 12.2FD GAL "4,TS AZL 88.54 HCA _00,6|

LOP 33,20 VP 22.375 GAP 2,10 AZP gl.3T TAL 329,?4

GP -_0.46 ZAL 141,17 ZAP 73,06 ETS 172.35 ZAE 1|3,03

DLA t.S3 RAL 333.34 RAO 6D41.2 VEL 13,678 PTH 6.T!

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH

31|T.34 "33.61 9T.St 192.82 123,92

3016.30 -30,01 92,21 196.22 11T,38

2868.06 -26,54 32.45 198.48 112,34

2659.36 -23.45 67.80 I99.76 1DD.O3

2398.89 -22,31 49.16 2D0,18 lOT,S5

2t53.83 "23.45 29.26 199,76 tOg,D3

t914.87 "26.54 11.36 198.48 512034

ARRIVAL DATE DEC I1 10?1

EARTH TO MARS

8NA 181,t0 ECC .19231 INC 1,4619 Vl 29.792

TAP I?0.3S RCA 146.28 APO E15.93 V2 Z5.S18

ETE 109.02 ZAC 82.18 EYC 269.88 LVl 12.12

VMP 3.508 DPA -44.46 RAP 289.20 ECC 1,2680

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

tT 34 S 2117,4 -19.63 ?7.30

18 10 22 2016.4 -17.30 70.32

18 51 19 1868.1 -15.14 59.81

20 1 29 tEsg.4 -13.53 44.88

21 IT 52 1398,9 -12.g5 26,04

22 35 36 1133.6 -13.55 6.23

23 41 52 914,9 -15.14 348.73

DIFFERENTIAL CCRRECTION6 MID'COURSE EXECUTION ACCURACY

TOE 1.3816 TRA 2.6914 TCS-3.494T DAU .7963 S6T 5135.8 3DR 2401.0 SG3 1574.3

ROE .7964 RRA 1.3733 RC3-1.0345 FAU ,15763 RRT .9734 RRF ,9939 RTF .9778

FOE 4,TS2? FRAID,D511 FC3-8.3501 BSP 9399 $GO 5369.3 R23 .1435 R13 .9345

ODE 1.5944 DRA S.0215 DC3 S.3446 FSP 2849 SG1 5347,1 362 500.6 THA 24.6T

LAUNCH DATE APR 3 1971 FLIGMT TIME 254.D0

HELIOCENTRIC CONIC DISTANCE 610.026

RL 149.56 LAb -.DO L(X. 192.60 VL 32.283 GAL -4,62 AZL 88.71 HCA 201.77 8NA

RP 215.54 LAP -.48 LOP 34.3T VP 22.33? GAP 2.10 AZP 91,20 TAL 329.40 TAP

RC 154.804 GL 10.26 GP -19,34 ZAL 142.30 ZAP 71.39 ETS 172.08 ZAE 111.61 [TE

PLANETOCENTRIC CONIC

C3 16.449 VNL 4.056 DLA .SO RAL 334,12 RAD 6641,2 V[L 11.683 PTH 6.72

LNCH AZMTM LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

SO.DO 16 49 43 3Q94.26 -34,T2 96.42 193,15 124,84

40.00 17 29 1 2989,80 -29.9T 90,4T 196.60 118.31

70,00 18 20 94 2857.2! -25,72 80.42 198.93 113.28

80.00 19 28 52 2624.38 -22.63 65.60 200.26 109.98

80.00 20 SO 10 2362,06 -21.32 46.75 200.69 106.81

/DO.DO 22 11 44 2098.83 -22.66 26.97 200.26 109.96

110.00 23 20 20 1884.03 -25.T2 9.34 198.93 113.28

DIFFERENTIAL CORRECTION8 MIO-COURS[ [XECUTI_i ACCURACY

TD[ !,4064 TRA 2.8433 TC3-3.5994 |AU .8193 $GT 5348.5 SGR 2251,3 $63 1570.6

RDE .7594 RRA 1.2878 RC3 -,9609 FAU .15681 RRT ,9729 RRF ,9924 RTF .DTS6

FDE 4.6834 FRA|I.OD4$ FC3-8.25SIBSP 9619 SGB 5003.0 R23 .1399 R13 .9842

ODE 1.5983 BRA 3.1213 DeS 3.7255 FSP 2846 $Gl S783,0 SG2 481.3 THA 22,43

LAUNCH DATE APR S 1971 FLIGHT TIM( 656.D0

HELIOCENTRIC CONIC OISTANC[ 614.186

RL 148.$6 LAL -.DO LOL 182,60 Vb 32.287 6AL -4,89 AZL 88.8? HCA 206.94 SMA

RP 215.87 LAP ".44 LOP 35.33 VP E2.SOD GAP 1.91AZP 81.04 TAL 329.05 TAP

RC 157.385 GL 8.98 6P -10.32 ZAL 142.87 ZAP 88.7T ET$ IT1.83 ZAE 110.18 ETE

PLANETOC[NTR|C CONIC

C3 16.S8? VHL 4.0?4 DLA -.80 RAL 334.86 RAD 6M1,$ VEL :1.389 PTH 6.72

LNCH AZMTH LNCH TINS L-I TIME IMJ LAT INJ LONG INJ RT ARC INJ AZMTM

50.00 16 56 42 30?4,46 -33.95 95.I? 193.56 125.59

SO,DO I? 37 O 2836,93 -29.22 88,V9 197.07 119.09

?O.OO 18 SO 19 2810.54 "24.99 78.69 198.44 It4.0T

8O.OO 18 38 27 2334.04 "21,84 33.84 200,82 tlO.?6

90,00 21 I IS 2330.08 "20,80 44.68 201,27 109.60

tO0.O0 22 22 19 2060.52 -E1.94 25.00 200.82 ItO,T8

riO.DO 23 29 45 1837.36 -24.99 ?,61 199.44 114.07

DIFFERENTIAL C¢iqRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 1.4363 TRA 2.9903 TCS"3.SROS |AU .8424 86T 55$T.4 86R 2113.5 363 1561.3

RDE ,7283 RRA 1,2088 RC3 ".8803 FAU 015520 RRT ,OYIO RRF ,WOOS RTF ,_,93

FOE 4,6373 FRAII.02SO FC3-B.OgeT 38P I8?O 863 5945.T R23 .1353 R13 .9339

SOD 1.6106 IRA 3.2309 |C3 3,7967 rip 2831 861 592?,3 862 435,6 THA 20.42

LAUNCN DATE APR 3 18T1 FLIGHT TIME 238,9D

NtLIOCEMTRI¢ CONIC O_STANC[ 918,342

RL t4i.3S LAL -.OO COL Ill,tO VL 3t.tOt tkL -4.13 AZL 82.01HCA 204.10

RP 216.21 LAP ".41 LOP 36,39 VP 62,264 GAP 1,?3 AZP 90,9! TAL 3|0.70

RC 138.688 GL 7,82 6P "17.38 2AL 143.39 ZkP M,|O [TS t?t,i? ZAE IOO.?4

PLANE?_EN?RIC CONIC

C3 16.160 VNL 4,Oil DLA -1.78 HAL 333.9? MAD 6641.4 VEL 11.69T PTM 6.73

LNCM A2MTM LNCM TINS L'! TIME INJ LAT INJ LONG INJ RT ARC IHa AZMTM

SO.DO !? 3 S $057.53 -33.2? D4.12 194.04 126.21

60.00 1T 44 )S 2947.24 "28,56 87.74 197.60 119.?4

TO.DO 18 18 33 2?ST.4? "24.34 ??.2| 200.02 114.?S

DO.DO 16 49 4 256?,?0 -21.29 61.95 201.43 111.44

6O.O0 21 I1 20 2302.2? -20.15 42.90 201.39 110,2?

100.00 22 31 56 2042,17 -21,29 23.32 201.43 111.44

110.00 23 36 19 1834.29 -24.34 6.13 200.02 114.73 24

MID-COURSE EXECUTION ACCURACY

SGT 3761.9 S_ 1966.5 SG3 1547.4

RRT .9T06 RRF .9883 RTF .9802

8G8 6094.8 R23 .1299 R13 .983T

SGI 8D?7,9 862 453.4 THA 18.6!

DIFFERENTIAL CCRRECTION6

TOE 1,4666 TRA S,149? TC3-3.7716 DAU .8SDI

RDE ,?026 RRA 1.1S34 RCS -.8241 FAU .15327

FOE 4.8820 FRAtl,Ot?3 FCS-T.DD?? BSP 10137

ODE 1,6289 BRA 3,3481 8C3 S.8606 FSP 281T

ORBIT DETERMINATION ACCURACY

ST 113.5 SR 63.6 83 124.2

CgT .9985 CRS -.8819 CSY -,99TO

LSA 179.6 NSA 8.4 SSA 1,2

ELI 130.0 EL2 3.0 ALF 26.24

ARRIVAL DATE DEC IS 197 !

EARTH TO MAR8

181.1T ECC .19306 INC 1,28S7 Vl 29.792

171.18 RCA 146.19 APO 216.15 V2 25.489

187.91 2AC 83.31 ETC 269.77 LVI 11.27

VHP 3.508 DPA-43.4D RAP 288.40 ECC 1.2?07

INJ TIME PO CST TIN INJ 2 LAT _NJ 2 LONG

IT 41 19 2094.3 -13.53 76,21

18 18 31 1989.0 "16,20 68,93

19 8 11 1817.2 -14.05 58,D6

20 12 36 1624.4 -12.47 42.85

21 29 32 1362.1 -11.87 23,86

22 46 43 1098.9 -12,47 4,22

23 51 44 884.0 -14.05 S4T.OO

VHP

INJ TIN[

|? 4? S?

10 26 33

18 IT 9

20 22 41

21 4O 6

22 56 40

24 O 42

INA

TAP

[T£

VHP 3.524 DPA "41,53 RAP 28T.O?

INJ TIME PO CST TIM INJ 2 LAT

17 54 3 2037.5 -16.76

18 33 40 184?.2 -14.43

19 25 20 1787.5 -12.27

20 31 52 1567.7 -10.67

21 49 42 1302,3 -10.07

23 3 33 1042.2 -10.67

8 54 834.3 -12,27

CRBIT DETERMINATION ACCURACY

ST 116,3 8R 60,2 83 122.9

CRT .gg71 CRS -,8899 C8T -,99?6

LSA 179,4 NSA 8,S SSA 1,2

ELI 13D.9 EL2 4.1ALF 27.S3

ARRIVAL DATE OEC 15 1g71

EARTH TO _ARS

181,24 ECC .lg387 IH_ 1,1331 Vl 28.?82

171,99 RCA 14S,|! APO 216.38 V2 23,443

183,92 ZAC 84.34 2TC 268,67 LVI ID,4g

3,313 DPA -42.43 F_p 23?,69 [C¢ 1,2731

PO ¢ST TIR lNJ 2 LAT |NJ 2 L(_lG

2074,S -17,58 ?5,29

!866.9 -IS.25 6?.?4

|8tO,S -13.10 S6,_t

1384.0 -II,11 41.11

|330.1 -10.R1 22,0_

10E8,3 -11.51 2,48

$$7.4 -t3.tO 345.52

OR�IT DETERMINATION ACCURACY

8T t19,2 SR SY,2 00 IRt,$

CRT ,Rg51 ORS -.MR76 C|T -.0881

L|A 178.| MSA 0.0 38A 1,3

ELI 132.2 EL2 S.I ALF _S.S?

ARRIVAL DATE DEC l? 1871

2ARTH TO MAR8

181,32 [CC ,194T1 INC ,9922 VI 28,T82

1?2,S0 RCA |46.D2 APO _16,63 V2 23.403

181,03 ZAC 86.28 ETC 218.|8 LVl 8.??

[CC 1,2762

INJ 2 LONG

74.51

66,?3

53,34

3g,60

20.41

,87

344,23

ORBIT DETERMINATION ACCURACY

ST 122,3 8R $4.6 8S 120.4

CRT ,9g26 CRS -.g8so CST -,g985

LSA 17g.s M3A 8,g SSA 1,3

EL1 133.8 EL2 6.1 ALF 23,96

SGg



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH 0ATE APR 3 19?t PLIGHT TIME 290,00 ARRIVAL DATE DEC 19 1971

N[LIOC[NTRIC Cq:NI¢ 019TANC_ 622.494 EARTH TO NAR$

RL 149.51 LAL -,DO LOt. 192.10 VL 3l,Et? TeAL "S,D3 AZL 99,14 HCA lOS.It IMA 10t,40 E¢¢ .19590 INC o9137 Vl 19. T92

RP 216.96 LAP -.37 LOP 37,85 VP ER.228 GAP t.$$ AZP 90,78 TkL 328.34 TAP 175,59 flCA 145.92 APO 216,89 Y2 _5,368

Re 162.390 6L 9.76 GP -16.51 ZAL 143,68 ZAP M,6? [TS 1?I,51 ZA[ 107.31 [T[ 185.27 ZAC 86,19 ETC 269,50 LVI 9.11

PLANETO¢ENTRIC CONIC

C3 18,$95 VNL 4.122 OLA -2.95 9AL $31,R5 RAD 8141,5 VEL lt.708 PTH 6,74 VHP 5,539 DPA *4O,?O RAP 286,S3 ECC 1,_797

LNCM AZMTH LNCfl TIME L-[ T1NE ZNJ LAT _NJ LONG INJ RT A$C [NJ AZNTH INJ TIN[ PO CIT TEN _NJ 2 LAT INJ E _ON6

50.00 17 e 59 3043.08 -32.99 93.24 194,57 126.?2 17 59 42 2043.! -16,07 T3.85

6O.OO 1T 91 22 R930,33 "R7,99 86.69 198.17 220,27 16 40 12 1930.3 "13.?2 6S.B?

?O.O0 18 49 44 2?6?.54 -23.?? ?9,95 200,64 115.28 19 32 Sl 1?67,5 *11.55 54.2S

80.00 19 57 51 _544.88 -20.?2 60.49 202.08 111.99 20 40 16 1544.8 -9.94 38.30

90.00 21 20 32 2279.08 -19,58 41,36 202.59 110.62 21 58 30 1278.1 -9.33 19.02

100.00 22 40 43 2019.30 -20.72 21.66 202.08 111.99 23 14 22 1019.3 -9.94 359,87

110,00 23 46 1D 1814.36 -23,?? 4.8? 200.64 |18.28 24 16 24 814,4 -11.35 343oi6

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5054 TRA 3.3023 TC3-3.8442 DAU .8904 SOT 5961.2 3GR 1869.3 SO3 1129,3 6T 125.4 8R 52.3 63 119.1

ROE .6806 RRA 1,0670 RC3 -.7824 FAU *1508g RRT .9686 RRF .9860 RTF .9806 CRT .9897 CR3 -.9821 CST ".9888

FDE 4,5279 FRA10.9837 FC3"?.6864 BRP 10410 86B 6247.4 R23 -1242 R13 .9936 LRA 180.4 NSA 9.2 384 1.3

BDE 1.6522 DRA 3,4706 BC3 3.9190 F3P 2793 3G1 6231,S 862 444.6 THA 16,98 ELI 135,7 ELI 6.9 ALF 22.49

LAUNCH DATE APR 3 1971 PLIGHT TIHE 262°00 ARRIVAL DATE DEC 21 lg?t

HELIOCENTRIC CONIC DISTANCE 626.643 EARTH TO MARS

flL 149.56 LAL -.00 LOL 192,60 VL 62.306 GAL "5,11 AZL 69.25 NCA 206.41 8MA 181.49 [CC .19654 INC .7468 VI 29.792

RP 216.9| LAP -.33 LOP 39.00VP 22,192 GAP 1.37 AZP 90,67 TAL 327.97 T4P 174.37 RCA I45.82 A12_3217.16 V2 25.32?

RC 164.912 GL 3.79GP -15.71 ZAL 144,34 ZAP 65.18 [T6 171.38 ZAE 105.89 ETE 184.58 ZAC 86.96 (TC 269.43 LVI 8.48

PLANETOCENTRIC CONIC

C3 17.237 VHL 4.152 DLA -3.43 RAL 336.90 RAD 6641.6 VEL 11,?16 PTH 6.75 VHP 3.558 DPA "39.93 RAP 286.06 ECC 1.2837

LNCH AZNTM LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC ;NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 17 14 25 3030.82 -32.18 92.50 195.14 127.15 18 4 56 2030.8 -15.47 73.29

60.00 17 57 38 2915.86 "27,49 8S.T8 198,79 120.72 16 46 14 1915.9 "13.11 ¢5.13

?D,00 18 53 96 2750.34 -23.27 74.8? 201.29 115.74 19 39 46 1759,3 -10,92 93,31

DO,DO 20 5 54 2525.00 "20,21 59.24 202.76 112.46 20 47 59 1525,0 "g,?g 37.18

90.00 21 26 56 2257.06 -19.06 40,03 203,25 111.29 22 6 33 1257.1 -6.68 17.61

lOO,OO 22 48 46 1999.47 -20.21 20.61 202.76 112.46 23 22 5 999.5 -9.29 358.58

110.00 23 53 22 1797.16 -23.27 3.79 201.29 115,74 24 23 19 797.2 "10.92 342.23

DIFFERENTIAL CCRRECTION3 NID'COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

TOE 1.5442 TRA 6.4565 TC3-3.9068 BAU .9146 $GT 6156.3 6GR 1761,0 SG3 ISO?,8 ST 128.5 6R 50.2 66 117.?

ROE .6621 RRA 1.0031 RC3 -.7052 FAU .14822 RRT .9661 RRF *9830 RTF .9910 CRT .9962 CR8 -.9T89 CIT -,9981

FDE 4,4719 FRA10,9280 FC3-7.4449 BDP 10697 6G8 6403.E R23 .1178 R13 .9935 LRA 181.1 MSA 9.5 SSA 1,3

BD[ 1.6801 ERA 6.8991 BC3 3.9699 FIP 2761 6G1 0388.2 3G2 438.0 THA 15.52 ELI 137.8 EL2 ?,? ALP 21.14

LAUNCH DATE 4PR 3 1971 FLIGHT T_E 264.00 ARRIVAL OAT[ DEC 23 1971

HELIOCENTRIC CONIC OIDTANC[ 630.78? [kPTM TO MARl

RL 149.56 LAL _.DD LOL 192,60 VL 32.308 GAL "5.I8 AZL 89,36 HCA 207.59 3NA 191,16 ECC .19711 INC .6383 VI 2$.?gz

RP 217.28 LAP -.30 LOP 40.15 VP 22.155 GAP 1.19 AZP 90.5? TAL 327.59 TAP 175.14 RCA 145.72 APO 217.45

6P -14,97 ZAL 144.76 2AP 63,T5 ETS 171.28 ZA[ 104.48 ET[ 183.96 ZAC 87.70 ETC 269.38

V2 25.281

RC 187.446 GL 4.92 LVI ?.90

PLANETOCENTRIC CONIC

C3 J ?.504 VNL 4.|84 DLA "4.13 RAL 337,92 RAD 6641.7 VEL 21.728 PTH 6,76 VHP 3,680 DPA -39.22 RAP 285.65 ECC |.288]

LNCH AZMTH LNCH TINE L-I TIME INJ LAT ZNJ LONG INJ RT ARC INJ AZNTH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO,DO 17 19 28 3020.46 -31.76 91.88 195,75 127.50 18 g 49 2020.5 -14.97 72.82

80.00 18 3 28 2903.54 -27.05 85.02 199.43 t21.09 18 51 50 1903.5 -12,58 64,5t

?0.00 19 0 34 R735.58 -22,93 ?3.95 201.97 116.12 19 46 9 1735,6 -10.37 52.51

DO,D0 _0 13 18 2507.85 -19,76 56.17 203,47 112.85 20 55 6 1507.8 -8.74 35.22

90.00 21 38 40 2238.54 -18.61 38,89 203.97 IZl,99 22 13 59 1238.8 -8.12 16.77

IOO,OD 22 56 10 1982.32 -19,76 19.54 203,4? 122.85 23 29 Z2 982.3 -8.T4 357,56

lID.DO 0 3 58 1782.39 -22.83 2.87 20Z.97 126.12 0 33 38 782.4 -10.37 341.43

DIFFERENTIAL C(_RECTION3 HID-COURSE [XECUT|ON ACCURACY ORBZT DETERHINATZON ACCURACY

TOE 1,5848 TRA 3.6091 TC3-3,9634 DAU ,g40Q $GT 6346,Z 5GR 1891.2 3G3 1483,7 IT 131,6 8R 48.4 18 118,4

ROE ,6466 flRA ,8438 qC$ -.85|3 FAU .14131 RRT ,8829 RflF .9795 RTF ,_v13 CRT ,g523 CRI ",Ill2 CIT -,9913

FOE 4,4103 FRAtO.8549 rC3-?,teR? |SP 10976 9GR 6559.9 R23 .|lie RZ3 .9835 LDA IRE,0 MDA 8,9 $$A 1.4

ROE 1.7115 ERA 3,7310 RC3 4,0106 F|P 2?24 6Gl 0549,5 SG2 434.S THA 14.21 ELI 140.0 EL2 8.5 ALF 18.82

bAUNCM DATE APR 3 19?1 FLIGHT TIN[ 261.00 ARRIVAL DATE DEC 25 SiTS

MELIOCENTRIC CONIC

RL 149.58 LAL -,00

RP 21?.61 LAP ".gi

RC liD.SiR GL 4.11

PLANETO¢ENTR1C CONIC

C3 17,?94 VHL 4.218

LNCN AZMTM LNCM TIME

10,00 17 24 11

60.00 18 8 49

TO.DO 19 6 41

80.00 20 20 ?

90.00 21 43 4T

100,00 23 2 58

110.00 O tO 3

DIFFERENTIAL CORRECTION8

TOE 1.6278 TRA 3,T637 T¢3-4,0129 DAU .9656

RDE .6336 RRA ,88?3 RC3 -.603? FAU .14224

FOE 4.3636 FRAIO.?661 FC3-G.9201 BIP 11266

BDE 1,7494 9RA 3,8669 BC3 4.0577 F3P 2684

DIRTAN¢t 834.9_? EARTH TO NARD

L_ 182.60 YL 3|.314 GAL -5.|? AZL 89,49 HCA |08,70 RMA 181,98 ECC .19152 ZNC ,1388 Vl |8.79!

LOP 41.30 VP |R.IIR GAP 1.01AZP 80.4? TAL ]2?,20 TAP 175,9! RCA 145,61APO 817.?5 V2 25.248

GP -14.R9 ZAL 145,19 ZAP 6R,35 ET& 171,19 ZAE 103,10 [T£ 183,41 ZAC 88.39 [TC 269,33 LVi 7,35

DLA -4.?9 RAL 338.13 RAD 664|.6 VEL 11,740 PTH 6,7? VHP 3.604 DPA -38,55 RAP 205.31 ECC 1,2928

L*| TZNE INJ LAT INJ LONG ZNJ RT ARC INJ AZMTH ZNJ TZNE PO CST TZH INJ 2 LAT INJ 2 LONG

3011.83 -31,40 01.37 19_.38 127.79 18 14 22 2011.8 -14,51 ?2,44

2893,12 -26.88 14.39 200.|0 121,40 18 57 2 1895,1 -12.14 63.R9

2?22.95 "22.45 73.17 202.6? 116.44 1g 52 4 1723,0 -g. Rl 51.83

2493.08 -19.36 3?,25 204.20 113.18 21 1 40 1493,1 -8.25 35.3g

2223,10 -18,21 37.gl 204.?1 112.02 22 20 50 1223.1 -?,63 15.88

1967,53 -19,38 18.62 204,20 113.18 23 35 46 96?.6 -8.25 356.?5

1?69,?? -22.45 2,09 202.6? 116.44 0 59 33 76g.8 -g,91 340.75

HID-COURSE EXECUTION ACCURACY CRDIT OETERNtNATION ACCURACY

$6T 6531.4 8DR 1569.2 693 1457.4 8T 134.8 SR 49.? 88 115,0

RRT .9591RRF ,9794 RTP .9813 CRT .9?80 CR8 -.g714 CDT -.9994

8GB 6717,3 R23 .105? R13 .9832 L$A 182.9 NSA 10.3 88A 1.4

SGI 6T03.3 SG2 432.g THA 13,03 EL1 142.3 EL2 9.2 ALF 18.80

3?O



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DAYE APR 3 1171

MELIOCEMTAlC CONIC

RL 149.SG LAL -.00

iF lIT.ST LAP ".22

R¢ ITt. S4Y GL 3,38

PLANETOCENTRI¢ CONIC

C3 18,10t VHL 4.255

LNCH AZNTH LNCH T|ME

GO.DO 17 28 84

SO.DO 19 lS 49

70.00 19 IE 22

80.00 20 26 24

90.00 21 SO 21

100.00 23 9 18

110.00 OtS 44

L_L IDI,ID VL |l,3tl 6AL

LDP 42.44 VP 2E.083 GAP

GP -13.15 ZAL $43,60 ZAP

FLIGNT TIJR EU.00 ARRIVAL DATE OEC RT |l?l

EARTN TO MARl

181,78 ECC ,1giRl INC ,4464 Vl 29,T92

|?I,6S RCA 14S.SD 'PO 21S,DG V2 2S.2DS

IIR,S2 ZAC 19,O rC 2iS.Z9 LVI 4,63

ECC 1,2680

IMJ E LONG

72.12

63,58

S|,8G

34.61

15.11

356.05

340.17

DIITANC[ SSR,DIE

-3,35 AZL DB.SS HCA 809.D5 INk

,13 AZP 9D,SB TAb 321.11 TAP

el.Dl [T3 I71.12 ZA[ 101.73 ET[

DLA -5,31 RAL 338.?1 NAB E_4E.O VEL 11.753 PTH 6.7D VHP 3,632 DPA -37.13 RAP ZSS,03

L-! TIME IMJ LAT INJ LONG INJ AT ASC INJ AZMTM INd TIME PO CIT TIN INJ 2 LAT

3OO4,T3 -31,10 90.93 19T.04 128,01 18 18 39 2D04.7 -14.20

2884,41 -2G,3A D3,81 200,78 121,65 19 I 33 1484.4 "|I,?T

2712,2S -22,12 72.51 203.39 111.71 lg S? 34 1712.3 -9.51

2480.44 "19,02 56.48 204.g4 113.46 21 ? 45 1480.4 -7.84

220g.58 -17.06 37,0? 205.46 112.30 22 2? 11 I909.6 -?.DO

1954.91 -19.02 17.83 204.94 113.46 23 41 51 954,9 -7.84

1759.07 "22.12 1,43 203.39 tIG,?l 0 45 3 759.1 -9,51

DIFFERENTIAL CCRRECTION8

TOE 1.6730 TRA 3.9184 TC3-4.0340 BAU .9908

ROE .6230 RRA .8348 Re3 -,5584 FAU .13890

FOE 4,SI23FRAIO.68ST FC3-8.8416 BlP 11554

DOE 1.78S2 ERA 4.0088 6_3 4.0922 FSP 3640

LAUNCH DATE APR 3 1g71

M[LIOCENTRIC CONIC

RL 149.56 LAL -,00

RP 210.13 LAP -.19

RE 175.114 GL 2,70

PLANETO¢ENTRIC CONIC

C3 18.438 VHL 4.294

LNCH AZNTH LNCH TIME

SO.O0 17 32 41

60.00 18 18 28

?0.00 19 IT 38

80,00 20 32 14

90.00 21 SG 28

100.00 23 13 9

110.00 D 21 D

MID'COURSE EXEC_TIO_I ACCURACY Oi_DIT DETERMINATION ACCURACY

SGT S?12.4 SGR 1484.5 SG3 1429.4 ST 138.0 IR 45.2 38 113.G

RRT .9545 RRF .9708 RTF .9816 CRT .9733 CRS -,96?2 CIT -,9996

8GB 68?4.8 R23 .0998 R13 .9831 LSA 184.1MSA 10.T SSA 1.3

$61 S360.9 SG2 433.3 THA l|.9T ELI 144.8 EL2 9.9 ALF 17.79

FLIGHT TI_[ 270.00 ARRIVAL DATE DEC 29 1971

DISTANCE 643.192

LOL 192,60 VL 32.327 GAl. -S.43 AZL 89.64 HCA 210.98 IRA

LOP 43.58 VP 22.047 GAP .85 AZP 90.31TAL 326.41 TAP

GP -13.05 ZAL 145.99 ZAP SD.?O ETA 171.07 ZAE 100.39 ET[

EARTH TO MARS

181.89 [CC .2DOLT XNC .390! VI 19.?99

177.39 RCA 145.39 APO 218.39 VE 250149

162.48 ZAC 89.62 ETC 269.26 LVI 4.34

OLA -3.81 RAL 339.28 RAD 6442.1 V[L 11.T67 PTH 6.79 VHP 3.662 OPA -37.35 RAP 284.81 ECC 1.3054

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 L(_NG

2998.96 -30.86 90.62 197,71 128.20 18 22 40 |999.0 -13.92 71.86

2877.21 -26.12 83.43 201.49 121.85 19 I 25 1877.2 -11.46 63,19

2703.27 -21.84 71.96 204.12 116.93 20 2 41 1703.3 "9.18 50.7T

2469.?0 -18.73 §5.80 205.69 113.69 21 |3 24 1469.7 *?.48 34.08

2198.05 -17.56 36.33 206.22 112.53 22 33 4 1198.0 -6.84 14.4|

1944.t7 -18.73 17.17 205.69 113.69 23 47 30 944.2 -7.49 395.43

1750.09 -21.84 .87 204.12 116.93 O 50 10 T50.! "9.18 339.69

OIFFER[NTIAL CCRRECTION$

TDE 1.7190 TRA 4.0727 TC3-4.0912 8AU 1.0165

ROE .6139 RRA ,7651 RC3 -.5178 FAU ,|3564

FDE 4.2862 FRAlO.5518 FC3-l,3698 BSP 11835

BDE 1.8253 BAR 4.14?7 BC3 4.1238 FGP 259|

LAUNCH DATE APR 3 197t

HELIOCENTRIC ¢CNI¢

NL 149,89 LAL -.00 LOL 199,G0 VL 32.334 GAL

NP 218.69 LAP -.13 LOP 44.72 VP EE.Oll GAP

AC 177.690 GL 2.06 GP -IE.SO ZAL 146.37 ZAP

PLANETOCENTNIC CONIC

HID-COURSE EXECUTICN ACCURACY

SGT 6D07,9 SGR 1406.2 303 1399.7

RRT .9491 RRF .9631 RTF .991T

SGB ?030.0 R23 .0941 RI3 .9829

SG1 7016.5 SG2 435.0 THA $1.01

FLIGHT TIME 2T2.00

DISTANCE 647.317

_DIT DETERMINATION ACCURACY

ST 141.0 8R 43.9 S$ 112.2

CRT .9681 CRS *.9697 C$T -.9997

LEA 185.2 MSA 11.2 SSA 1,3

ELl 147.3 EL2 10.5 ALP 19.86

ARRIVAL DATE DEC 81 1971

EARTH TO MARS

-3.52 AZL

.47 AZP

58.44 ETS |?!*03 EkE 99.08 ETE

89.77 HCA 717,12 MAA 102,00 [CC ,20180 INC .2801 Vl 89. Y97

90,24 TAL 326.00 TAP•t?8.|2 NCA I43.77 APO 218.TR VE El. S29

182.09 ZAC LV| 5.8690.18 ETC 769.24

¢3 18.749 YHL 4*3350LA -G.E6 RAL 339.83 RAD 8642.3 VEL ll.?12 PTH 6.6| VHP 3.693 DPA "36.31 RAP 284.64

LNCH AZMTH LNCH TIME L'I TIN[ INJ LAT |NJ LON6 INJ RT ASC INJ AZMTH IHJ TINE PO ¢ST TIN INJ 2 LAT

30.00 IT 34 33 7994.46 -30.S? 90.35 198.40 178.34 IS 76 2? 1994.5 -13.?0

SO.00 18 27 48 2871.39 -25.91 83.08 2D2.2D 122.02 19 19 4! 1871.4 -!1.21

?O.OO 19 77 32 7695,83 -YI.Sl 71.5D 204.87 117.11 70 ? 7? 1695.S *$.90

80.00 70 3? 38 2410.14 -18.48 55.24 2DS.A9 It3,B? 21 18 39 1430.? "?.19

90.00 72 f $ 7186o31 -1?,31 33. TS 2D6.9t 112.72 _2 38 37 1188.3 -6.53

tOO.DO 73 70 30 1935.19 "18,48 16.61 2D6.45 113,87 23 52 45 935,2 "7,19

l|O.DD 0 75 $4 1747°15 021.41 .42 704.87 !|7.11 D 54 58 742,7 -8.00

DIFFERENTIAL CQqRECTIONI

TOE 1.7645 TRA 4.2E86 ?C3-4,IRDR DAU |,D4IR

ROE .60?0 RRA .7387 R¢3 ",4790 FAU ,I_RD|

FOE 4.7060 FRAID,4333 F¢_-I,D843 |IF |RII3

ODE l.llSl ERA 4.7929 D¢3 4.14TD FSP 254E

LAUNCH DATE APR 3.|9T1

HELIOCENTRIC CaNIC

RL 149,Sl LAb -,00 LOt. liR,iO VL 5R.$41 8AL

RP 219,D6 LAP -.11 LOP 4S,D§ VP 21,R73 GAP

RC 180,R73 GL 1,31GP -!1,99 ZAL 14e.?4 ZAP

PLANET¢)¢ENTRI¢ ¢ON|C

¢3 19.190 VttL 4,377

LNCH AZMTH LNCH TIME

50.00 17 40 11

GO.DO 18 76 53

TO.DO 19 77 S

80.00 20 42 40

90.00 22 T 17

100.00 23 ES 31

110.00 030 98

DIFFERENTIAL CCRRECTIC_8

TOE 1.9189 TRA 4.3854 TC3-4.1443 8AU 1,D676

ROE .6015 RRA .ISSO RC3 ".4438 FAD .12846

FOE 4.1549 FRASO.3OlO FC3-S,8044 23P 12408

DOE 1.9158 BRA 4.4402 BC3 4,1980 FSP 2492

ECC 1,3002

IHJ 7 LONG

?|.66

42.99

59.3Y

33.5Y

13.g0

354.g4

339*29

MID-tOUR3[ EXECUTION ACCURACY O_|IT DETERNINATION ACCURACY

IGT 7D$9.9 $GR 1334.1 863 tSSt.4 $T 144.2 8R 42.? S| |10.S

RRT.S427 RRF ,$||? RTF ,_A|7 CRT .262? CRS ".S|SD ¢1I -,91IT

8G| 7184,2 R23 ,DOll R|3 ,R82? LSA tSS,S NSA |1,4 SSA 1.3

IGI ?$T1.5 SG2 438.3 THA |D.14 ELI 150.D [L_ SI.I ALF ll,O!

FLIGHT TIHE _?4,DD ARRIVAL DATE JAN 2 |9?7

OI8TANC[ 351,43R

"S,ll AZL Sl,TR HCA |$3,|| DMA

,|D AZP 2D,;T TAL 32S,SD TAP

ST,t3 [TD 17t.DD ZAE DT.?9 [TE

EARTN TO NARI

18t.lt [CC .2DR2? IHC ,2049 Vl 79.?12

|?8,84 RCA 145.19 APO 219.0? VR RS.089

t$1.T3 ZAC g0.69 [TC 269.23 LVl 3.4J

OLA -I.18 RAL 340.3? RAO 8342.| V[L I|.TRT PTH I.BR VHP 3.?2T DPA -36.30 RAP 234.$2 ECC 1.3153

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CGT TIH INJ 2 LAT |NJ 2 LONG

799|.DA -30.32 g0.16 IS1.10 128,45 18 30 2 lggI.D -13,53 71.51

2866.80 -25.?4 8_.80 202.D3 122.18 lg 14 40 1866.S -11.02 62.S?

2189.80 °21.43 71.13 203,62 117,26 20 l! $3 |689.8 *S.60 59.9|

2483.27 "18.28 34.T9 20?.22 !14.03 71 23 33 1483.2 -6.94 33.14

2180,E0 -t?,02 33.25 207,?1 112.DS 22 43 3? 116D.2 -6.26 13.44

1927.89 "18.28 18.15 20?.22 114.03 23 5? 31 92?.7 -6.94 33A.33

IT36,01 -21,43 .05 203.62 117,76 0 59 24 T36,6 -8.68 338.g?

MID'COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT T227,2 SGR 1288oT 803 1338,3 ST 14?.4 GR 41.7 88 l_g.s

RRT .g384 RRF *gs|4 RTF .0816 CRT ,9570 CAS -,9831 CST -.9908

3GB 7337.? R23 *0940 R13 .g825 LIA 187,g MSA 12.1 8SA t.3

$G! ?324.4 $62 442.6 THA g.36 EL1 132.T EL2 11.? ALF 13.24

371



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 3 |ST|

H[L|(XEHTRIC ¢ON|¢

RL |49.SI LAL -,00

RP 119.43 LAP -.08

RC 181.871GL ,98

PLANETOCENTRI¢ CONIC

¢3 19.548 VHL 4.42!

LNCH AZNTH LNCH TIN[

SO.OO 17 63 36

60.00 18 30 42

70.00 19 31 21

80,00 20 47 tO

90.00 22 12 8

100o00 23 30 12

110.00 0 34 43

FLIGHT Till( 276.00 ARRIVAL DATE JAN 4 1972

D|NTANC[ 655,550 EARTH TO MAR8

LQA. |92.S0 VL 3_.348 GAL "5.TO AZL 99.96 MCA 214.38 8HA 182.23 [CC .20417 INC .1536 V! 19.792

LOP 46.97 VP 21,939 GAP ,11AZP 90.|| TAL 525.17 TAP I79.55 RCA 145.02 APO 219.43 V2 25.048

GP -11.50 ZAL 147.10 ZAP 56.05 ETA 170.98 ZAE 96.52 (TE 191,42 ZAC 91.17 ETC 269.23 LVI 4,98

DLA -?.02 RAL 340.86 RAO 6642.6 VEL 11.8|4 PTH 6,85 VHP 3.762 OPA -35.82 RAP 284.45 ECC 1.3217

L-! T|N[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CIT T|N INJ 2 LAT INJ E LONG

2986.62 -30.42 60.02 I9_.90 128.53 15 35 25 1958.6 -13.4I 71.40

2863,34 -25.62 82.59 203.6? |22.24 19 18 26 I963.3 -10.97 62.S0

2685.03 -21.28 ?0.84 206.58 217.37 20 16 6 1685.0 -B.50 *9.80

2447.17 -16.11 54.42 208.00 1|4.15 21 26 7 1447.2 -6.74 32.82

2173.56 -16.92 54,85 208.54 1|3.00 22 48 21 1173.6 -6.07 13.07

1921.64 -18.11 15.78 208.00 114.15 24 2 13 921.6 -6.74 354.19

1731.85 -21.28 359.76 206.38 117,37 t 3 55 731.8 -8.50 338.71

DIFFERENTIAL CCRRECTICN6

TOE 1.6704 TRA 4.342! TCS-4.165?BAU 1.0940

ROE .5973 flRA .8534 RE3 -,4122 FAU .12502

FOE 4.1025 FRAIO.1744 FC3-5.5389 88P 12680

20£ 1.9635 BRA 4.5889 BE3 4.1860 FSP 2437

LAUNCH DATE APR 3 197I

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY

8GT 7390.2 8GR 1208.3 565 1306.8 ST 150.4 5R 40.9 5S 108.0

RRT .9271 RRF .9451 RTF .9816 CRT .9509 CRS -.9480 CAT -.9998

8GB 7488.3 R23 .0793 R13 .9825 LSA 189.2 NSA 12.S 88A 1.3

8G1 7474.9 862 447.7 THA 9.65 ELI _55.4 EL2 12.2 ALF 14.54

FLIGHT T|ME 278.00 ARRIVAL DATE JAN 6 1972

DISTANCE 659.657 EARTH TO MARS

-5.80 AZL 89.93 HCA 215.50 AHA 182.55 ECC .20541 INC .0698 V! 29.792

-.07 AZP 90.06 TAL 324.75 TAP 160.25 RCA 144.89 APO 219.80 V2 2S.007

54,91 ETA 170.97 ZAE 95.28 ETE 181.13 ZAC 91.62 ETC 289.24 LVI 4.56

HELIO(ENTRIC COHZC

RL 149.56 LAL ".00 LOt. 192.60 VL 32.358 GAL

RP 219.80 LAP ".04 LOP 49.10 VP 21,904 GAP

RC 185.475 GL .506P -11.05 ZAL 14?.46 ZAP

PLANETOCENTRIC CONIC

C3 19.955 VHL 4.467 OLA -7.34 RAL 341.40 RAO 6642.8 VEL 1!,831 PTH 6.85 VHP

LNCH AZNTH LNCH TIN[ L-| T|NE INJ LAT INJ LONG |NJ RT ARC INJ AZMTH IHJ T|ME

50.00 I? 46 50 296?,11 -30.36 89.95 200.52 128.57 18 36 57

eO.OO 16 34 18 2860.90 -25.53 82.45 204,41 122.51 19 21 58

?O.O0 19 38 20 2681,42 -21.16 70,63 207.14 117.45 20 20 2

IO.OO 20 51 41 2442.40 -17.96 54.12 208.78 |t4.25 21 32 23

90.00 22 16 59 2168,27 -16.78 34,52 209.53 113.10 22 52 47

100.00 25 34 35 1918.87 -17.98 15.49 208.78 114.25 24 6 30

110.00 0 38 42 1728.23 -21,16 399,54 207. t4 117.45 1 ? 51

DIFFERENT IAL C¢flRECTION8 NIO-COURSE EXECUTION ACCURACY

TOE 1.9232 TRA 4.7014 TC3-4,1?86 |AU 1.1163 8GT 7549.9 $GR 1153.1 863 I674.8

ROE .5946 RNA .6144 RE3 -.3924 FAU .12129 flRT .9177 RRP .9338 RTF ,9814

FOE 4.0542 PRA10.0396 PC3-5.2622 NIP 12986 868 7657.4 R23 ,0752 RI3 .982!

60E R.0150 ERA 4.7413 8C$ 4.1985 PEP 2386 661 ?623.9 862 455.? THA 8.01

LAUNCH OAT[ AFR 3 19?1 VL|GHT T|MI[ |80,00

HELIOCENTRIC CONIC OISTANCE 665,?59

RL 149.56 LAL -.00 LOL 118.10 VL 31.313 GAb "S.89 AZL 89,99 HEA lll,II 8NA

RP 220.19 LAP -,00 LOP 49.62 VP _|.865 GAP -.25 AZP 90,01TAL 324,56 TAP

NC tee.on GL .OR GP -10.85 ZAL 147,82 ZAP 53.01 ETA 170.9? ZAE 94.0? ETE

PLANETOCENTRIC CONIC

C3 20,379 VHL 4.514 OLA -7.62 RAL 541.91 RAD 6643.0 VEL 11,848 PTH 6.86 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN[

50.00 17 49 54 2986.44 -30.33

60.00 16 3? 40 2859.38 "25.47

70.00 19 39 4 267N.86 "21.08

NO.DO 20 55 43 2439,81 -17.87

90.00 22 20 5! 2164.21 -18.67

100.00 23 39 37 1913.28 "17.87

!10.00 0 42 26 1725.68 "21.08

DIFFERENTIAL CCRRECT|ON3

TDE I.9801 TRA 4.6605 TC3"4.1897 |AU !.1456

ROE .SG29flRA .S7?$ RE3 -.35S3 PAU .11T65

FOE 4.0046 FRA 9.900| FC3-4.9979 83P 13238

ROE 2.06?4 ERA 4.894T 8C3 4.2049 FtP 2352

3.?99 OPA -35.37 RAP 264.43 (CO 1.3284

PO CST TIM INJ 2 LAT |NJ 2 LONG

1987.t -13.34 71.33

1860.9 -10.76 62.36

1681.4 "5.37 49.90

1442.4 -6.58 _2,55

1168.3 -5.90 12.??

916.9 -6.58 353.92

728.2 -8.37 338.52

CRBIT OE1ERNINATION ACCURACY

8T 153.6 8R 40.0 86 106.7

CRT .9447 CR6 -.9427 CNT -.9996

LSA 190,8 H6A IE*9 8_A 1.3

EL1 15R,2 EL2 12,7 ALP 13.90

ARRXVAL DATE JAM 8 1972

EARTH TO MAR8

18|.47 [CC .80659 1NC .0121 Vt 2t.792

180.94 RCA |44.76 APO 220.19 V2 24.939

190.97 ZAC 92,04 ETC 299.25 LV| 4.'5

3.83? DPA -54.95 RAP 284.44 ECC t.3554

PO C6T T|N INJ 2 LAT |NJ 2 LONG

99,89 201.25 128.60 10 39 40 1986.4 -13.30 71.30

82.36 205.|6 122.3S 19 25 19 1859.4 -10.70 62.31

?0.47 207.91 117.51 20 23 43 1678.9 -8.2T 49.4?

53.91 209.56 |14.52 2! 39 24 1438.0 -6.46 36.36

54.27 210.12 113,18 22 56 55 1164.2 -5.77 12.54

15.27 209.56 1|4.32 24 10 30 913.3 -6.46 353.?2

359.39 207.91 !17.51 I I1 12 ?25,7 -8.27 338,38

MID-COURSE EXECUTION AccuRACY ORBIT OETERNIHATION ACCURACY

$GT 7704.9 5GR 1102.1 863 1242.3 ST 156.7 3R 39.2 $8 105.3

RRT .ROT| RRF .9233 flTF ._J!2 CRT .9383 CR$ -.f376 CIT -.9999

SGB ??|3.4 R23 .0714 R13 .9818 LSA 192.3 NSA |3.3 83A 1.3

5G1 ?769.8 352 490.2 TflA 7.42 ELI 161.0 EL2 13.2 ALF 13.31
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 4 1ST| FL|SHT TZN_ 136.00 ARRIVAL OAT[ AU6 $4 2973

NEL|OCENYRIC CCN/C D|RTANC[ 3RR,T45 EARTH TO NARJ

RL t4J.6t LAL -,DO LQL 103.56 Vi. 34.ROT 6AL -6.5| AZL 96,26 HCA $25,?4 8NA 221.75 ECC .$4296 INC 2,2T9! Vt 29.794

RP 2OT.3S LAP -I.85 LOP 319.54 VP E6.$OE GAP 19.73 AZP 60.6? TAL333.TT TAP

RC S6.641GL -16.426P 3,40 ZAL 134.09 ZAP 3U.45 ET6 $62,T5 ZAE |6R.60 ETE

PLAk_TC_EHTRIC CONIC

¢3 36.666 VHL 6.300

5R,S$ RCA $46.67 ARO 697.75 V2 28.414

232.32 ZAC $04.58 [TC 275.T$ LVI -tA.82

DLA -t3.tO RAL 336.66 RAO 6630.6 V[L |2.632 PTH 7,48 VHP 9.636 OPA °56.66 RAP 350.31ECC 1.6535

L-$ T|ME INJ LAT ZNJ LONG ZNJ RT ARC INJ AZNTH IMJ TIME PO ¢8T TIN INJ 2 LAT INJ E LONG

2632.89 -83.48 Rt.$1 Z03.00 132.65 $9 25 46 1832.3 -5.65 64.69

2650.09 -IT.34 70.65 208,45 126.g7 20 21 $4 1850,$ -1.57 52.16

2593.76 -15.31 54.$7 262.76 122.44 25 44 9 $393.6 2.56 34.51

2067.22 -6.32 32.39 23_.77 119.24 23 2] 3 $067.2 6.06 11.88

tT47,t? -4.19 10.02 216.94 $17.99 $ 0 52 T4T.2 7.57 349.16

$545.69 • -6.32 353.?6 255.7? 519.24 2 $ 5 54|,? 6,06 333.25

1440.57 -t$.31 343.09 252.76 122.44 2 35 38 440.6 2.56 323.43

LNCH AZNTH LNCN TINE

SO.00 18 28 33

60.00 $g 3T 4

TO.00 21 4 16

80.00 22 48 36

9P.O0 0 31 45

100.00 $ 35 23

150.00 2 ? 38

DIFFERENTIAL CCNRECTI_48

TOE -.6250 TRA-$.?060 TC3 -.0860 8AU .0T81

ROE -.5353 RRA .0662 R¢5 ,$$95 FAU .04052

FOE .6047 F'RA $.9156 FC3 -.6840 88P 3539

BDE .9834 BRA 1.7072 8C3 .1473 FSP 274

LAUNCH DATE APR 4 1975

HELIOCENTRIC CONIC

RL 149.61LAL ",OD

RP 207.27 LAP -1.85

RC 56.362 GL -12.88

PLANETOCENTRZC CON$C

C3 3T.84T VHL 6.152

LNCN AZMTH LNCH TIME

50.00 18 31 34

60.00 19 40 4T

TO.D0 25 6 59

80.00 22 54 42

90.00 0 38 44

$00.00 I 41 30

110.00 2 $2 22

HID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

6GT 1849,4 3GR 513.8 363 195,T ST 45.3 6R 24.4 66 32.6

RRT .2560 RRF -.2676 RTF ",8324 CRT .8058 CR8 .665T CST .gTT3

6GB 1959.4 R23 ".0439 R13 ".8335 LSA 58.9 HSA 15.9 68A 1.1

SGI 1854.2 SG2 496,0 THA 4.30 ELI 49.7 EL2 13.1ALF 25.35

FLIGHT TIKE $34.00

OISTAN¢E 372.603

LCL 193.58 VL 34.162 reAL -6.45 AZL 92.32 HCA 127,00 SMA

LOP 320_60 VP 25.951 GAP 19.24 AZP 88,85 TAt. 333.85 TAP

GP 3.55 ZAL 134.87 ZAP 167.59 [T3 $63.30 ZAE 169,10 IT[

DLA -23.50 RAL 336.94 RAD 6649,9 VEL $2,559 PTH 7.43 VHP 9,3_4 OPA "$6.42 RAP 310.67 ECC $.6229

L'I TIME INJ LAT INJ LQN_ INJ RT A$C INJ AZNTH $NJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2811.6T -22.53 80.58 202.63 133,09 $9 18 25 1811.7 -4.62 63.79

262T.58 -16.41 69.47 208.$$ 127.54 20 24 54 $627.6 -.58 31.09

2368.26 -$0.37 52.79 212.46 122.72 21 48 28 $368.3 3,53 33.17

2037.43 -5.32 30.74 215.53 119.42 23 28 39 1037.4 7.04 $0.22

1714.55 -3.14 9.19 266.?3 119.$2 1 ? 19 714.5 8.58 347.30

1513,93 -5.32 352.$1 255.53 $19.42 2 6 41 511.9 7.04 331.59

1415.08 -10.37 345.71 212.46 $22.72 2 35 57 415.1 3.53 362.09

ARRIVAL DATE AUG 16 19?$

EARTH TO MAR8

288.59 ECC .33314 INC 2.3158 V| 29.7|4

$00.85 RCA $45,77 APO 291.41 V2 26.426

128.32 ZAC 104.69 [TC 275.81 LV! -18.59

DIFFERENTIAL C_RECTIOFJ

TOE -.8237 TRA-1.6924 TC3 -.0795 BAU .0763

ROE -.5186 RRA .0524 RE3 .1281 FAU .04676

FOE .6290 FRA $.9944 FC3 -.9582 88P 3211

BDE .9?34 BRA 1,6932 SC3 .$507 FIR 695

MID-COURSE EX[CUTICI_I ACCURACY ORBIT DETERMINATION ACCURACY

3ST 1884.7 6GR 560.8 363 208.6 8T 46.2 3R 24.2 36 34.1

RRT .2?38 RRF -.6926 RTF -.9397 CRT .8110 CR6 .6696 CRT .9766

8GB 1952.7 R23 -,0477 R13 -,6399 LAA 60._ NRA 15.6 8SA 1.S

86| 1890.3 802 489.9 THA 4,55 ELl 50,5 EL2 12.9 ALP 24.?0

LAUNCH DATE APR 4 1971 FLI6HT TIME $36.00 ARRIVAL OAT( AUG 16 19T$

HELIOCENTRIC CCNIC

RL 149.65 LAL -.00

RP 207.$8 LAP -1.65

RC 56.56R GL -13.37

PLANET_ENTRIE CONIC

C3 36.141 VHL 6.052

LNCN AZMTH LNCH TIME

SO.D0 $8 84 40

60.00 19 44 58

TO.O0 2I 13 57

80.00 23 $ 11

90.00 O 48 14

tO0.O0 t 47 56

lIO.O0 2 17 19

DISTANCE 375,572

LO¢ 193.58 Vt. 34.044 6AL -6,31 AZL 92.35 HCA 128.26 RNA

LOP 321.86 VP 23.806 GAP 16.76 AZP 80.54 TAL 333,85 TAP

GP 3.71 ZAL 134.84 ZAP 166,70 [T8 tR3.?6 ZAE 169,52 [T[

EARTH TO MARS

215.72 ECC .32365 IHC 2.3538 Vt 29.704

108.11 RCA 145.86 APO 285.56 V2 26.438

124,1! ZAC 104.80 EYE 2T5,50 LVI -18,87

OLA -23.R2 RAL 337.22 RAO 6649,3 V[L 12.491 PTH 7.36 VHP 9,080 DPA "16.$6 RAP 3IS.OR ECC $.5948

L-I TIN[ INJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2790.96 -21.96 ?9.55 202.30 133.50 tg 21 11 1751.0 -3.58 62.92

2604,86 -$3.4? 6R,29 207.80 127.69 20 26 3 1604.9 ,46 SO.Q0

2342.30 -9.41 51,35 212.t5 122.86 21 52 59 1342.3 4,52 31.81

2006,68 -4,29 29.04 215.32 119.58 23 34 38 1006.1 8,06 8,$0

1680.52 "2,0S 6,29 216.56 $1R.28 I I4 15 600.5 9,83 345.35

1405.15 -4.29 350.41 215.32 !18.50 2 12 40 481.2 8.06 3tg.RY

130R.12 -8,41 340.31 286.15 122.98 2 40 28 389.1 4.52 320.T3

DIFFERENTIAL CCNRECTIONS

TOE -.9SSt TRA-I.6?8$ TC8 -.O/2D BAU .0743

ROE ".5056 RRA .0384 RE3 ,$372 FAU .04308

,DE .9542 ,RA 2.0?68 ,C3-1.0320 BRP 328S

ROE .9836 ERA $.6786 RE3 .IS4R VRP 317

NID-COUR$E EXECUTION ACCURACY ORBIT OET[RHINATIOH ACCURACY

8GT |919,0 8GR 508,2 363 222,2 IT 47,2 8R 24.0 83 33.3

RRT .2964 RR' "*3SIT RTF "._4l CRT ,|165 CR8 .8740 C8! ,9758

$GD 1983,2 R23 -.0515 R$3 -,8459 LSA 61,6 HSA I5.R 5|A 1,2

$G1 1925,4 362 4R3.S THA 4,82 £LI 5|.3 [L2 |E.7 ALV 24.10

LAUNCH DATE APR 4 t971 FLIGHT TIME faR.DO

NELIOCEMTRI¢ CONIC DISTANCE 378.643

RL 149.RI LAL ",00 LOL 163.30 VL 33.R32 GAL -R.18 AZL 92,39 HCA Ill,It DNA

RP 20T.09 LAP "|.8S LOP 3R3,13 VP 81.669 GAP 1R,30 kip 88.4| TAL 333,9| TAP

RE 56,856 4L "t3.06 RP 3,R/ ZAL $34.?9 IMP 185,79 [T8 184,1S ZA| tRg,OT EYE

PLANETOCEMTRIC CONIC

ARRIVAL DATE AUG 80 19Tl

EARTH TO MARS

213.00 ECC ,31505 INC R.393! VI 29.184

103,43 RCA 14S,85 APO 280,22 V2 2R.448

1[9,7R ZAC 104,93 EYC 275,99 LV1 -19,15

¢3 34,53T VHL 5.0?6

LNCH A2MTN LMCH TIME

80.00 $8 3? 52

60,00 19 46 36

?0.00 21 19 9

90.00 23 6 6

90.00 0 54 25

1"00.00 1 54 54

150.00 2 22 31

DIFFERENTIAL CCRRECTION$

TDE -.620S TRA-1.6631

ROE -.4874 RRA .0245

FOE .6806 FRA 2.1630

BDE .9544 6RA 1.6633

DLA "24.3R RAL 331.50 RAO 8M$,T V[L St,4tR PTH

L-I TIME INJ LAT INJ LONG INJ RT A$¢

27?0.1R -_O.SR ?D,54 202,0|

2581.93 -$4,$1 67.11 207.53

2315.83 -8.43 49,9T 211.97

$g74.64 -3,22 2?.29 265.$?

1644,54 -.gO 4,30 216,46

1449,35 -3.22 348.65 215.|7

1362.65 -8.43 338.89 261,9T

NID-¢OUR3[ EXECUTION ACCURACY

SGT 1562.2 $GR 506.$ $65 236.8

RRT .3249 RRF -.3473 RTF -.8502

8GB 2056.7 R23 ".0566 R13 -.8356

$61 1959.5 362 476.8 THA S.12

TC3 -.0644 DAU .0T41

RC3 ,1466 FAU .04448

FC3-$,1642 BSP 33S$

BC3 .1603 FSP 340

?,33 VHP 8,814 DPA -|S.90 RAP 31f,34 [CC $,!65T

[NJ AZMTH ]NJ T|N[ PO ¢$T TIN INJ 2 LAT INJ E LONG

133.80 $8 24 2 $?70.2 -2,54 62,05

128,02 20 31 40 1385.g $,45 45.91

123.22 21 57 45 $355.6 3,52 30.42

119,70 23 41 $ g74,8 g.10 6.71

$$8,2T | 21 46 644.8 $0,?| 343.29

119.70 2 $9 3 44g.3 g.10 328.08

123,22 2 45 $4 362.6 5.52 319.34

ORBIT OETERNINAT|ON ACCURACY

ST 48.1SK 23.8 68 36.6

CRT .8225 CRS .6789 C8T .975!

LSA 63.0 NSA IS.? SSA _.2

ELI 52.2 EL2 12.S ALF 23.54
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APA 4 |iT|

NELIO¢EMTilE CONIC

RL tAg.S1 LAL -.DO L¢)L 193,S8 VL

RP EO?,QILAP _|.04 LOP 324,39 VP 2S,5Sl GAP 17,14 AZP 88,41 TAL 333,9? TAP 104,75 RCA 146,04 APO 2?S,E?

RC S?.225 GL "!4,31 GP 4.06 ZAL 134.72 ZAP 264,17 ET3 164,41 ZAE 170.13 [TE 115.37 ZAC I03,07 (TC _76.06

PLANETO¢ENTRI¢ ¢QNI¢

CS 31,089 VHL S, TSE DLA "24,81 RAL iS?, ?8 RAG DS48,2 VEL 12,369 PTM Y,ZS VHP 8,S51 DPA "15,64 RAP _11,14

FLIGIAT TIN£ |40.00 ARRIVAL DATE AUG El IRTI

DISTANCE El2,101 EARTH TO NAIl

33,821 GAL -6,0_ AZL 82,43 HCA 13D,73 IMA _10,16 [¢¢ ,30172 INC E,4340 ¥t 2t,714

LNCN AZMTH LMCH TIlE L-| T_ME |NJ LAT IMJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

SO.DO 18 41 10 2741,21 -11.58 77,54 201.75 134,27 18'26 §9 1749,3 -1.48

SO.OO 29 12 49 2551,74 "13.53 65,93 207.29 128.33 20 35 27 t551.T 2,45

?9.0D 21 84 S? 8818.82 "?.42 41,53 2JI,79 |23,43 22 2 46 1288,8 0.54

SO.GO 23 15 31 1941.75 -2,t0 25,4? 215,07 119.79 23 4? 53 941.8 10.17

90.00 1 3 11 2607.19 .31 E.20 218.4t 1t8.21 ! 29 58 607,2 lt,84

IO0.OO 8 2 19 1418.28 -2.10 340.81 2IS,O? lit, T9 2 25 3J 416.2 10.17

210.00 2 8T 59 1335,04 -?.42 33T,45 211,79 123,43 2 50 15 335,6 6.54

V2 /6,457

LV! -11.43

ECC 1.t441

INJ E LONG

11o28

47.80

28.91

4,84

341.10

186.21

317.9I

OIFVCRENT IAL CORRECTIONS

TDE -.8185 TRA-I.S4?| TCS -.D580 8AU ,D738

RDE -.4728 RRA .0094 RCS .2571 FAU ,04597

FOE .7083 F'RA 8.2535 FCS-1,2026 BSP 3421

DD[ .9452 DRA 1,647_ BE3 .1668 FIP SlG

LAUNCH DATE APR . 4 197|

H£LIO(ENTRI¢ CONIC

RL 149.61LAL -.DO

RP ZOO. S4 LAP "1.84

RC S?,ITS GL _14.tl

PLANETOCENTRZ¢ CONIC

C3 31,729 VHL $.03_

LNCH AZNTH LNCH TIHE

SO,O0 18 44 Sl

IO,OO 19 S? 10

?O,O0 81 3Q 23

SO.DO 23 23 SO

10.00 t I2 13

100.00 2 10 14

llO,OO 2 13 41

HID-COURSE EXECUTION ACCURACY CRSIT DETERMINATION ACCURACT

SGT t983,8 SGR 504.6 SG3 232,3 ST 49.0 SR 23.5 SS ST.2

RRT .3534 RRF -,STSO RTF -.8554 CRT ,8288 CRS .6842 CST ,1742

SUB 2046.9 RES -.061T R13 -.lSTO LSA 64.3 NSA 15.6 SSA 2.2

SG! |982,2 $42 4TO.O TNA 5,44 ELI 52,9 EL2 12.8 ALF 23.03

FLIGHT TIME 142,00 ARRIVAL DATE AUG 24 1971

DISTANCE 3iS.D50 EARTH TO MARS

LOL 193.58 VL 31,786 GAL -5.89 AZL 92.48 HCA 132.05 8NA 208,41ECC ,29884 INC 2.4764 Vl 21.784

LOP 381.66 VP 25,424 GAP IT,S8 AZP 81.34 TILL 334.04 TAP 100.09 RCA 146.13 APO 2?0. TO V8 26,446

GP 4.25 ZAL 134.64 ZAP t63,g2 ET3 tf14,?5 ZAE 170.32 ETE 121.D4 ZAC 105,25 ETC 2?6,10 LVI -19.?2

DLA -86.24 RAL 138.0D RAG 464?,? V[L 12,315 PTH ?,2S YHP 0,304 DPA -15,_6 PAP 311.82 ECC 1.$82£

L-| TINE |NJ LAT _NJ LONG INJ RT AlE |NJ AZMTH INJ TIME PO ¢ST TIN 1HI 2 LAT INJ Z LONg

2721.33 -|8.39 ?4,55 20t.53 134,62 19 30 4 2?28.3 -.44 SO,SO

2535,33 -lZ.14 14,T4 2O?,lO 128.02 20 $9 25 1535,3 3.48 41.GO

2Etl.23 -6.38 4?,DT 21t,66 123.62 22 8 5 1261,2 ?.56 27,53

2907.22 -.93 23.5? 2tG.OS 119,84 _3 55 17 907.2 11,20 E,S?

1507.10 1.61 359,91 216,44 211.24 1 38 1 567,1 13.02 $38.?$

1111.09 ".91 344,94 215,03 119.84 2 53 19 381,? 11,28 S_4,24

1308,05 -0.38 135,9g 211,60 123,62 2 55 34 308.0 ?,58 311.45

DIFFERENTIAL CCRRECTION8

TOE -,8165 TRA-I,13O6 ?CS.-,D4?? DAU ,0741

ROE -.4590 RRA -.D058 RC3 .1680 FAU .04753

FOE ,7374 FRA 2,3485 PCS-I,29SD DiP 3415

DOE ,9367 BRA 1,630i 4C3 .1747 FSP 313

MID-COURSE EXECUTION AccuRAcY _ItBIT DE1 (RN[NAT[ON ACCURACY

8ST 2014,2 SGR 503.8 SO3 218,0 8T 49,8 _R 23.3 18 SD.R

RRT ,3839 RRF 0.410D RTF -,8003 CRT ,1358 CRS ,6903 CST .9753

8GB 2074,3 R23 -.OUT4 R13 -,1621 LSA 65,T MIA 15.5 USA I.E

• 841 2024,0 842 463.0 THA 5,79 ELI 53.7 EL2 11.9 ALF EI.SS

LAUNCH DATE APR 4 tiT! FLIGHT TIME I44,OO ARRIVAL OATE AUG El 1871

HELIOCENTRIC CONIC DISTANCE 318.371 EARTH TO KARl

RL 149,01LAL -.00 LOL 183.18 VL 33,43| GAL -5.76 AZL 82.52 HCA 133,32 IMA 201,34 [CO ,ESt3I INC 2.520? Vl 29,T84

RP lOG.ST LAP -1,83 LOP 321.95 vP 26.294 GAP |6.94 AZP 88,2? TAL 334.11 TAP

RC 50.203 GL -15,4i GP 4.41 ZAL 134.53 ZAP Ill,R4 [T3 164.98 ZA[ l?O,42 [T£

PLANETOCENTRIC CONIC

C3 30,461 VHL 5,SZO OLA -25,?? RAL 331.34 RAO I(M?.2 VEL I2.264 PTH ?,2| VHP 8.064 DPA -15.08

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZNTH |NJ TIN[ PO CIT TIN

SO,OO IS 4A 9 2707.30 -t?,58 ?5.5? 201,35 134.95 19 35 1? l?OT,3

SO,OD 80 I 42 EllS.ST -1|,33 63,56 206,93 128.89 20 43 34 15It,?

TO,D0 81 31 50 2252,96 -5,31 45,51 211,58 125,T9 22 13 43 1233,0

SO.OD 25 3e I0 t870.96 ,30 21.58 215.06 ll9,ll 24 3 20 lTl,O

IO.O0 I R3 41 1523,89 3.00 35T.55 ll6.SI Ill,IS 1 49 6 525.9

lOO,OO 2 II S? 1345.43 ,30 342,95 215,06 Ilg.81 Z 41 13 345,4

SiS.DO 2 39 S2 18Tl.lO -5,31 334.50 211.55 123,?9 3 1 12 _79.5

DIFFERENTIAL C_RECTIONI MIDoCOURIE EXECUTION ACCURACY

TOE -.8131 TRA-|.Sll? TC3 -°OS?? DAU .0741 IGT |04|,2 IGR 504,| SG3 l|l,3

ROE ",445l RRA -,0|I4 R¢3 ,1738 FAU ,04923 RRT ,41Rl RRF ",445t RTF -,_850

POE ,TSTI PEA 2,447| _C3"1,3918 ||P 3544 IS! 2|03,5 RE5 "*0737 R|3 -,llTO

ODE ,12?l iRA l.lllt 4C3 ,113? FIP 422 |G| 2DI3,S IG2 431,t THA 4,|7

_AUMCH DATE APR 4 I|?l FLIGHt TIME I46.00

HELIOCENTRIC CONIC OISTANC[ )91,741

RL 149,11LAL -,00 LOt. 193.18 VL $3,54! 4AL -5.$3 AZL 12,17 NCA 134,50 IHA

RP |0i,8| LAP -I,13 LOP 518,20 VP 25,113 lAP 11,50 AZP 18,_0 TAL 534,II TAR

R¢ SO,lOT GL -14,03 lP 4.01 ZAL 134.41ZAP 141.94 [TI _35,13 ZA[ 170,46 [T[

PLANET¢)¢ENTRIC CONIC

CS RO.S02 VHL 5.4|3 DLA -fi.2i RAL 153,12 RAO tSAI.T VEL 12,2|i PTM /.IT VHP

LNCN AZNTH LNCH TIRE L-I TIME INJ LAT

1O,O0 18 Sl 51 |ill.iT -1i,51

tO.O0 20 I 13 2487o?I "|0,51

tO.D0 21 42 53 8801,9t "4,21

80.00 23 41 38 1032,53 1,10

SO.DO 1 31 O 24?S,30 4.32

tOO.DO 2 El 26 2lOT,DO l,AO

110.00 2 46 GO 1250,78 "4,21

DifFERENTIAL CCRRECTION3

TOE -.8013 TRA-2,5045 TCS -.DES2 8AU .0751

REd[ -.433R RRA ",D3?4 RCS ,1921 FAU .05202

FDE .7991 FRA 2.5513 FCS-I.IO?3 BlP 1480

DOE .DIGS BRA 2,5849 DC3 .IgSl FSP 452

107.43 RCA 141.22 APO 21l,_? Vl IS.4?3

tOG,90 ZAC 105,40 [TC |?1,24 LVi -tO.DE

RAP 312.17 ECC 1.5014

INJ t LAT INJ E LONG

• 02 59.42

4*32 45*§4

S.63 _S.O3

1|.42 *79

|i,ll 33S.19

IE,4E 32_.I0

1,13 314.94

ORBIT DETERMINATION ACCURACY

ST 5O.l It 13.1 iS 4O,S

CflT ,043E CR8 ,Sill CIT ,STI4

L|A 3T,I MIA IS,4 SlA 1,2

ELI 54oA EL2 II.t ALF |2.1A

ARRIVAL DATE AUG tl $971

EARTH TO NAR1

t04.41 [C¢ .llA31 INC t.llle Vl tI.Te4

lOS,T? RCA 148,30 4PO 8t2.14 V2 28.4TI

103,01 ZAC 105,SI [TC 2T6.31 LVl "20.3E

7,820 DPA "14.79 RAP 312.40 ECC 2.4822

INJ LONg INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONg

?4.60 |D1,22 135.2T 19 31 3? 1388.2 1.68 58.54

42,3? |08,86 Ill,13 20 4? 54 1487,7 !,57 44,39

44,04 ||1,54 123,92 22 19 42 1204.D 9.?1 E4,4T

19.4? |IS.IT 119.82 24 12 It 132.5 tS.tt 351,51

334,88 2|6,?0 117.95 2 0 5? 476,4 15.51 333,34

340,64 215,17 118,62 2 50 13 30?.0 13,11 3It.t3

132,97 211,36 123.92 3 ? 11 250.S 9,71 313.3t

HID-COURSE EXECUTION ACCURACY ORDIT OETERNINATION ACCURACY

SGT 2D53,S SGR t05,6 SG3 304.S ST 50.8 8R 22.9 SS 41.9

RRT .4307 RRF -,4825 RTF -.8?2? CRT ,8485 CRS .7041 CST ,9720

SGB 2115,1 R23 -.0778 R13 -,8749 LSA $8.0 MSA 15.5 SSA 1.2

8G1 200?.0 SG2 448.5 THA 0.05 ELI 54.6 EL2 11.3 ALF _I,gS

3?4



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APM 4 19TI

NELIOCEMTMIC CONIC

RL 149.61 LAL -.DO

RP 2OS.?T LAP -!.R8

RC $9.485 GL "tQ,12

PLANETOCENTRIC CONIC

C8 25.226 VHL 5.3|3

LIeN AZHTN LNCM T|ME

50.00 11 51 42

S0.00 20 11 2?

1'0.00 21 49 51

80.00 23 52 6

90.00 I SO 22

tOO.OO 2 38 84

110.00 2 $3 14

PLIGHT TIM( 140.00 ARR|VAL OATE AUG )O IRT!

DISTANCE 395.21S EARTH TO MARl

5].456 GAL -S,51AZL D2.61 flCA 135.05 8HA 20Z.65 ECC .87745 INC 2.61$0 Vl 29.784

V2 26.46S

LYE -20.$4

LOL 193.98 VL

LOP 325.46 VP E5.075 GAP ID.O8 kip 18.12 TAL 334.2? TAP 110.12 RCA 146.38 APO 250.$1

GP 4.92 ZAL |34.18 ZAP 160.92 [TS tSS.lt ZAE 170.43 ETE 69,58 ZAC lOS.SO ETC 2?1.58

DLA -26,81RAL 338,9| RAO 6646.3 VEL Se.I?5 PTM ?,15 VNP ?,8D2 DPA -14.49 RAP $12,$C [CC |,4145

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTM INJ TIME PO CIT TIM INJ 2 LAT IMJ 2 LONI

26IS.DO -15.54 ?3.64 201.15 135.56 19 40 ? 1815.0 2.T5 ST.e5

2455.51 -9.47 61.17 206.82 129.56 20 $2 51 1453.5 1.62 43.22

2174.18 -3.05 42.50 |ll.lO 124.03 22 26 6 1174.2 |0,81 22.86

17R1.55 2.98 17.22 215.37 I19.72 24 21 58 791.5 14.86 3$6.15

t422.10 6.22 351.87 217.14 117.64 2 14 5 422.8 I?.04 330.07

1265.99 2.98 338.59 213.37 liD.T2 5 O O 266.0 14.86 517.52

1221.0D -3,08 33|.41 211.1O 124.03 3 13 35 221.0 10.81 $11.78

OIPFERENTIAL CCRRECTIONS

TDE -.8OAO TRA-I.5?O6 T¢3 -.0129 BAU .OT??

ROE -,421T IRA -.0543 RE3 .2056 FAU .05290

POE .8325 PRA 2.660? FC3-1.6226 DIP 3602

20E .90?9 DRA 1.5716 6C3 .206D FSP 485

LAUNCH DATE APR 4 1971

HELIOCENTMIC C_IIC

RL 149,61 LAL -.DO

RP 208.74 LAP -1.81

NC 60.233 GL "17.22

PLANETOCENTRIC CONIC

C3 27.233 VHL 5.219

LNCH AZMTN LNCH TIME

50.00 18 59 44

60.00 EO 16 42

70.00 21 57 13

80.00 O T 47

90.00 2 8 I

100,00 E SO 59

110.00 3 0 ]8

HID'COURSE EXECUTION ACCURACY CRBIT DETERMINATION

$GT 2086.5 $GR SO8.? SG3 324.6 IT 51.9 SR 22.8

RRT °4860 RRF -.921! RTF -.8746 CRT .8588 CRI .7123

$GB 214T.6 R23 -.0871 R13 -.8772 LSA 69.6 NSA 15.3

SGI 2101.6 362 441.4 THA ?.O? ELI 55.6 EL2 10.9

ACCURACY

8S 43.3

C3T .9705

ISA 1.1

ALP 21.52

FLIGHT TIM( liD.DO ARRIVAL DATE 8EP ! 1971

DISTANCE 398.727

LOL t93.58 VL 33.3?8 GAb -5.39 AZL 92.8? HCA 157.12 iDA

L04 m 530,73 VI I 64,975 GAP 15.66 AZP 88,05 TAL 334.56 TAP

GP 5.18 ZAL 134.12 ZAP 159.87 ET3 185.42 ZAE 170.55 ET[

EARTH TO MARS

201.00 ECC .27|34 INC 2.6654 Vl 29. T84

Ill,4? RCA 146.46 APO 255.54 V2 2i.481

96.55 ZAC 106.02 ETC 271.44 LVI -20,96

OLA -27.36 RAL 539,20 RAD 6645.9 YEL 12.132 PTH ?.lO VHP

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME

2643.?4 "14,5D ?8.68 201.08 135.85 19 43 47

2438.98 -8.40 58.97 206.83 129.51 20 57 21

2143.43 -1.91 40.89 211,71 124.11 22 32 56

1746.97 4.48 14.76 215.87 11g,55 O 58 54

1358.87 8.22 _48.24 217.70 117.15 2 30 47

122t.44 4.48 356.t3 215.67 119.55 5 11 1

1190,25 "1.91 329,$1 211.71 124.11 3 20 25

DIFFERENTIAL CCRRECTIONS

TDE -.803? TRA-l.5524 TC5 -.0068 BAU .O80O

ROE -.4106 RRA -.0716 RE3 .2197 FAU ,05451

FDE ,867? FRA 2.7748 FC3-1.7456 83P 3684

BDE .9026 BRA 1.5541BC3 .2198 FIP $20

LAUNCH. DATE APR 4 1971

HELIOCENTRIC CONIC

RL 149.61 LAL -.00 LOL 193.58 VL 53.300 GAL

RP 206.71 LAP -1.80 LOP 332.00 VP 24.875 GAP

RID-COURSE EXECUTION ACCURACY

8GT 2112.2 3DR Sl3.? 863 34S.5

RRT .5225 RRF -,5609 RTF -,8773

$GB 2173.8 R23 -.0965 RI3 -,8802

861 2|30.0 862 434.4 THA 7.56

FLIGHT TIME 152.00

DISTANCE 402.292

"5,Z$ AZL 92;72 HCA I38.59 8NA

15.25 AZP 8?.g? TAL 334.44 TAP

GP $,41 2AL 135.95 ZAP 158.78 ET3 165.50 ZAE 170.25 ETERC 61.050 GL -17.05

PLAMETC_ENTRIC CONIC

C3 26.319 VHL 5,130

LNCH AZNTH LNCN TIME

50.00 19 3 56

60.00 20 22 14

70.00 22 5 ?

10.00 0 21 16

90.00 2 33 24

100.00 3 4 I0

110.00 3 I 29

7.382 DPA -14.18 RAP 312,77 ECC 1.4482

PO CST TIM INJ 2 LAT INJ 2 LONG

1643,? 3.81 56.7?

143g.0 7.69 42.03

1145.4 11.93 21.19

747.0 18,18 353.51

358.9 10.69 326.11

221.4 16.18 314.88

lgo.2 11.93 310.10

DLA "27.92 RAL 339.50 RAD 6645.5 VEL 12.095 PTH 7.07 VMP 7.169 DPA "13.85 RAP 512.61

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2622.37 -13,46 71.72 201.10 136.06 18 47 58 1622.4 4.88

2414.09 -?.32 51.78 208.89 129.74 21 2 28 1414.1 8.77

2111.54 ".69 )9.23 211.89 124.15 22 40 18 1111.5 13.08

1697.48 6.14 12.02 218.11 119.28 0 49 38 897.5 17.60

1271.45 10.80 543.22 2|8.84 |18.26 2 54 35 271.5 20.7g

11Zl,93 1.14 333.39 2il. ll 119.28 3 23 42 171.9 17.60

1158.36 -,68 328.14 211.89 124.15 3 27 47 158.4 I),00

ORBIT DETERMINATION ACCURACY

ST 52.7 IR 22.6 53 44.8

CRT .8682 CR$ .7214 CST .9692

LIA 71.1 MSA 15.2 ISA 1.1

ELI 56.4 EL2 10.5 ALF 21.19

ARRIVAL DATE IEP 3 19?1

EARTH TO MARS

198.47 ICE .2853? INC 2,7164 Vl |6.784

112,85 RCA 146.$4 APO 252.49 V2 26.492

94,D1 ZAC 106.27 ETC 2?6.50 LVI -21,2g

[CO 1.4331

INJ 2 LOMG

55.6?

40.01

19.44

350.52

)20.55

)lt.8g

)08.35

OIFFERENTIAL CORRECTIONS MI D-COURSE EXECUTION ACCURACY OR8 IT DETERMINATION

TD[ -.8018 TRA-I.9324 TC) .0004 IAU .0828 SGT 2153.g 8GR $20.9 $63 367.8 )T 55.4 SR

ROE -.4007 RRA -.0903 R¢3 .234T FAU .05702 RRT .$596 RRF ".SOlS RTF -._01 CRT .8778 CR8

POE .9047 PRA 8.0953 FC3-1.8757 38P 3?4T $GB 2196.6 R25 -.1086 RI3 ".5835 LSA 72.5 flSk

IOE .8964 ERA 1.$350 8C) .2547 FSP SIT 8GI 2154.6 5G2 427.5 THA 8.10 ELI 57.0 EL2

LAUNCH DATE APR 4 tiTS FLIGHT TIME 154,00 ARRIVAL

MELI_EMTRI¢ CONIC OISTANC[ 40|.907

RL 149.61 LAL -.DO LOL 193.ll VL 53.228 GAL "5.t? AZL 92.?? HCA 159.60 INA

RP 206.18 LAP "1.8D LOP 535.2? VP 24.?81 lAP 14.0S AZP 87.88 TAb 354.54 TAP

RC 61.933 GL "18.50 C.P 5.75 ZAL 135.77 ZAP 157.67 IT3 165.55 ZA[ 170.07 [TE

PLANETOCENTRI¢ CONIC

C3 25.479 VHL 5.040 DLA -28.51 RAL 338.31 RAO $645.2 VEL 12.060 PTH 7.04 VHP

LMCM AZMTM LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIN[

50.00 19 8 20 2600.88 -12.40 70.78 201.17 136.31 19 51 41

00.00 20 28 4 2388.78 -6.22 5?.53 207.03 129.90 21 7 $3

70.00 22 13 38 2070,31 .58 37.4g 212.18 124.15 22 48 17

80.00 O 3? 2? 1640.29 8.03 8.13 211.75 111.85 1 4 4?

86.20 2 42 11 1231,58 14,g8 542.80 220.29 114.55 3 2 50

100.00 3 2D 11 1114.76 8.03 330.20 216.73 118.85 3 38 $3

110.00 3 17 1 1125.13 .51 521.41 212.15 124.11 3 55 46

OIPPERENTIAL CCRRECTION$ MIO-COURS2 E)([CUTION ACCURACY

TOE -.7967 TRA-I.5102 TC3 .O0?g BAU .0155 $GT 2151.? SGR 550.6 SG3 361.3

RDE -.3914 RRA -,I0g6 RC3 ,2508 FAU ,05925 RRT .$g?o RRF -,6425 RTF -,8821

FDE .9443 PMA 3.0210 FC3-2.0133 BSP 3801 SGB 2216.1 R23 -,|175 R13 -.886T

BDE .8904 8RA 1.5141 BC3 ,2509 FIP 597 861 2175,8 $62 421,0 THA 1.70

EARTH

ACCURACY

22.4 58 45.2

.7}!) CIT .96?S

15.2 SlA 1,1

fO,l ALF 20,94

DATE 8EP $ IS71

TO MAR8

188.0| [CC .25974 IMC 2.774| ¥1 29,78d

114.15 RCA |48.81 APO 249.48 V2 2S.4gS

81.89 ZAC 106.55 ETC 2?6.55 LVl -21.$3

$,855 DPA -|3.52 RAP )1).02 LCC 1,41g)

PO ClT TIM |NJ 2 LAT INJ 2 LONG

1800.9 S.96 $4.96

1388,8 g.86 3g.$?

loT1.3 14.2T 17.$9

140.3 1g.16 547.01

2)8.6 23.82 31g.21

114.8 1g,18 308.38

125.1 14.27 306.St

ONBZT DETERMINATION ACCURACY

IT $4.0 IR 22.3 13 47.8

CRT .8881CRS .7424 CDT .9665

LIA 73.9 MSA 15.1SIA 1.1

ELI $7.6 EL2 9.6 ALP 20,76

375



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS APR 4 IR71

HEL|O¢ENTtlC CONIC

RL 149,lt LAL ",00

RP 20G.SS LAP °1.78

RC 92,9T9 GL -19,17

PLANETO¢ENTRIC CONIC

C3 24.?09 VHL A.971

LNCH AZMTH LNCH TIME

SO,OO 19 12 58

80.DO 20 34 IE

?O,OO 22 22 55

SO.DO 0 59 19

89.73 2 lS I!

tOO,DO S 41 10

110.00 3 26 i?

LOL.Ii3.51 YL

LOP 334.54 VP 24.691 GAP t4,46 AZP 87.80 TAL 334.63 TAP liS,SS RCA 145.69 APO 248.78

GP 6qO? ZAL 153.56 GAP 156,53 ET9 165,S? ZAE 199.86 [TE 90.48 ZAC 106.84 [T¢ 279.$0

7 1071
FLIGHT TIM( 15S,00 ARRIVAL DAY[. 8EP

DISTANCE 402.567 EARTH TO NARD

39.t40 GAL -5.07 AEL $8.83 HCA 140.93 iMA 191,73 ICE .25441 INC 8.8329 Yl 29.784

V2 ZS.496

LVI -21,90

DLA -12,12 RAL 340,13 RAO E944.9 VEL 12,028 PTH ?,DE VHP 6,764 OPA -15.17 RAP SI3.OI ECC 1.4069

L-! T1_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIN[ PO C3T TIN INJ 2 LAT INJ E LONG

2571),2T -11,84 69,95 201,89 138.55 19 55 5? 15?9,3 ?,04 S4,0S

2312,99 -S,O9 §6,26 207,83 280,93 21 13 39 1363.0 !0,97 38,29

2045,48 1,91 85,67 818.51 184,11 88 56 58 1043,4 15,49 lS,S$

1568.89 IO.3S 4.80 217.93 118.16 1 24 88 568.9 81.04 342.S3

1328.29 15.49 349.20 280.87 114.97 2 S? 13 382.3 24.46 325.56

1048.36 10.35 326,17 217,63 118,16 3 58 34 48,4 21.04 303.90

1090.25 1,91 324.59 812.51 . 124.11 3 44 2? 90.2 15.49 304.55

DIFFERENTIAL CORRECTIONS

TDE -.7992 TRA'1.4857 TC3 .0169 BAU .0887

ROE -.3829 RRA -.1299 RC3 .2691 FAU .06194

FOE .gRID FleA 3.1519 FC3-2.1598 DiP 3837

ROE .8885 BRA 1.4914 BCS ,2686 FSP 639

LAUNCH DATE APR 4 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAI'C_ ACCURACY

SOT 2164.6 9OR 543.3 $83 416.1 8T 54.S S_ 22.8 88 49.3

RRT ,6339 RRF -,6927 RTF -,8854 CRT .8986 CRS .7542 CST .9650

SOB 8231.7 RSS -.1294 913 -.9998 LSA 75.3 MSA 15.1 SSA 1.1

SGI 2192,9 $82 414.8 THA 9,38 £L1 59.1 EL2 9.1 ALF 20.65

FLIGHT T|ME 158.00 ARRIVAL OAT[ SiP

DISTANCE 41S.870 EARTH TO MARS

9 1971

RL 149.61 LAL -,DO

RP 206.67 LAP -1,77

RC 63.699 GL -19.07

PLANETOCENTR|C CONIC

C3 24.007 VHL 4,900

LNCH AZMTH LNCH TIME

GO.DO 19 17 91

60.00 20 40 51

TO.DO 22 33 S

SO.DO 1 84 35

80.33 1 57 44

100.00 4 17 27

110,00 S 86 27

2,994? Vl 29,784

844,25 V2 26.496

LVI -2|.38

LOL 193,58 VL 33,096 GAL -4,97 AZL 92,89 HCA 142,19 SMA 195.50 ECC .24939 INC

LOP 335,81 VP 24,606 GAP 14.0? AZP 87,71 TAL 834,72 TAP 116,92 RCA 146.75 Also

_0 D,42 ZAL 133.34 ZAP 155,35 [T8 165.57 ZAE 169.67 ST[ 99,49 2AC tOT. IT ETC 8?6.64

DLA "29,76 RAL 340,48 RAD 6644.6 V[L 11.999 PTH 6,99 VHP 6,S71DPA -12,80 RAP St3,t] [C¢ 1.3991

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2957.49 "10,86 68,08 201,48 136,72 80 0 28 lSS?,S 6.13 58.18

2339,66 "3.94 IS,DE SOT,SO 130,14 21 19 48 1336.? 12,10 36,98

2009.50 3,32 33,?4 212.98 124.01 83 G 32 IOOS,S 16,?? 13,S3

1449.38 14,10 357.9t 819,34 116.$9 1 58 44 449.4 ES,SS 934.76

1875.43 16,08 353.39 220,30 115.42 2 80 39 375,4 85.21 389.71

9211,90 14.10 297,I9 819.34 116.59 6 0 59 S211.9 23.85 274,03

1053.31 3,32 322,86 218,98 124,0! 3 54 1 53,3 IG,?T S02,49

OIFFERENTIAL CORRECT|ON8

TOE -.7938 TRA-I.460R TC3 .0244 BAU .0924

RDE -.3793 RRA -,ISIS RC3 ,2867 FAU ,D6418

FOE 1.0299 FRA S.2890 FC3-2.3145 BSP 3872

BD[ .6779 6RA 1.4681 BC3 .2678 FSP 683

LAUNCH DATE APR 4 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

3GT 2174.6 SGR 959.6 SG3 448.4 ST 55,0 SR 22.8 SS 50.9

RRT .669? RRF -.7281 RTF -.9876 CRT .909? CRS .7970 CST .9988

8GB 2245,7 R23 -,1424 RI3 -,0928 LSA 76.7 MSA IS,l $9A 1.1

SGI 8209.0 382 409.5 THA 10.15 ELI 58,6 EL2 8,9 ALF 80,90

FLIGHT TIME 160.00 ARRIVAL DATE SIP 11 1971

DISTANCE 417.011 EARTH TO MARS

RL 149.91 LAL -.00 LOL 193,56 VL 33.039 GAL "4,97 AZL 92.96 HCA 143.46 8HA 194,36 [CO ,84463 INC 2.9903 Vl 89.784

RP 208.89 LAP -1.79 LOP 38?,06 VP 24.524 GAP 13.69 AZP 87.62 TAL 334.$2 TAP 118,26 RCA 146.81 APO 211.SO V8 28.498

RC 84.959 GL -20,59 GP 6,79 ZAL |33,10 ZAP 154,14 [TS 165,55 ZAE 199.43 IT[ 98,99 ZAC 107.58 ETC 2)6.69 LVI -22,74

PLANETOCENTRIC CONIC

C3 23.36? VHL 4.834 OLA -30.41 RAL 340.81 RAD 9944.3 VEL 11.978 PTH 9.9? VHP 6.898 DPA "18.4| RAP 313,15 ECC 1.8846

LNCH AZHTH LNCH TIME L-| TINS INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 8 LONG

90.OD 19 28 O 2535.47 -9.16 97,93 201.73 136.90 20 5 15 1535.5 9.22 52.18

SO.O0 20 4? 93 2309.61 -2.75 58.72 207.86 180.22 21 86 23 1309.9 13.25 35.82

70.00 22 44 24 1966.88 4.83 31.66 213,57 123.55 83 17 II 966.8 18.11 11.24

78.31 I 43 54 1417.30 19.54 356,77 880.39 SIS.89 2 7 31 417.3 25.76 333.0S

78.31 I 43 54 1417.30 16.54 956.77 220.39 115.89 8 7 31 41?.S 25.78 333.05

76.31 1 48 54 I417.30 19.54 856.77 220.39 115.89 2 T 31 417.3 25.78 338.OS

lID.DO 3 47 49 I013.93 4.93 320.58 213.57 123.85 4 4 40 13.6 10.11 300.19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.7794 TRA-I.4199 TC3 .0544 |AU .0977 SOT 2158.3 S_ 579.4 SO3 499.8

ROE ".$979 RRA -.1737 RC3 ,3979 FAU ,OO?OS RRT .1060 RRF -,7893 RTF -,_J39

FOE 1.0199 FRA 3.4879 FC3-1,4841 lip 3731 880 |134.? R83 ",1491RI3 -,8g95

9D[ ,8S91 IRA 1,430S 9C3 ,318| FIP 784 SO1 8198,1 |82 408,9 TMA ||,1|

LAUNCH DATE _PR 4 |9TI FLIGHT TIME I6E.O0

HELIOCEHTRIC CONIC DISTANC8 420.79?

RL 149,91LAL -.0O LOL 199,59 VL 32.9?9 GAL -4,75 AZL 93.03

tip 908.?0 LAP -I.?S LOP 838,35 VP 24.448 GAP 13.33 AZP 97.53

RC 99,092 6L -21.84 GP 7,19 EAL 138.85 ZAP 152,99 ETS 165,50

PLANETOCENTRIC CONIC

C3 22.798 VHL 4.??4 DLA -$1.09 RAL 341.17 RAD 9944.1 VEL !1.949

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C

90.00 19 28 27 2513.31 -8.06 69.99 202.06

SO,DO 20 55 25 8891.90 -1.53 52.40 209.30

TO.GO 22 S? ? 1923.73 6.49 29.39 214.91

76.51 I 32 17 1492,58 17.07 359.69 280.55

76.91 I 32 17 1452.58 1?.07 359.69 220.55

76.51 1 32 I? 1452.58 17,07 359.69 220.55

110.00 4 0 SO 6298.59 6.49 296.21 214.31

OIFFERENTIAL CORRECTION9

TDE *,?894 TRA-I,403S T¢3 ,038? BAU ,1007

ROE -.3629 RRA -.1987 RCS .3291FAU .06964

FOE !.t231FRA S.SSlg FCS-2.6452 BSP 39D4

BOG .8651BRA 1.41?5 BC3 .3303 FSP 779

OROlT DETERNIN4TION ACCURACY

ST 54,S SR 22.1 98 St.4

CRT ,9194 CR9 .??9? CSY ,9984

LSA ??,4 MSA IS,O 89A 1,1

ELI 50,3 EL8 S,1A:F 20,18

ARRIVAL OAT[ lIP I_ 1971

EARTH TO MARS

HCA 144,73 SNA 193,29 ECC .84016 INC 3.D299 VI 29,791

TAL 384,91 TAP 119.94 RCA 148.87 APO 859.?| V2 29.494

ZAE 199.16 ST( 99,9? ZAC |0?.92 ETC 2?6.?1LV! -23,1_

PTH S.95 VHP 6,809 DPA "12.00 RAP 813.09 ECC 1.3751

INJ AZMTH INJ TIME

137.05 20 10 20

130.88 21 33 27

123.91 23 29 11

116.39 1 $6 30

119.39 1 56 30

116,39 I $6 30

123.6! 5 44 48

HID-COURSE EXECUTION ACCURACY

SGT 8181.5 8OR 604.4 $83 49g.3

RRT ,?359 RRF -,?949 RTF -.9914

SGB 2263.6 R23 -,1719 RI3 -.8986

881 822?.9 SG2 400.9 THA 11.91

PO CST TIM INJ 2 LAT INJ 2 LONG

|518,S IO._2 91.22

1281.9 14.41 34,21

923.? 19.54 8.?t

452.G 29.48 S35,92

452.9 26.46 335.92

452.6 26,48 S3S.g2

5289.6 19.54 275,54

(_RBIT DETERMINATION ACCURACY

ST $5,_ 9R 22.2 SS 54.2

CRT .9322 CR6 .?954 CST .96DO

LSA 79.3 HSA IS.1 SSA 1.0

EL1 59.4 EL2 ?.5 ALF 20.?4
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 4 1671

MELIO¢CNTRI¢ 10N11

RL 149,61LAL ",DO

RP ROI.?R LAP "!.74

RC 6?.R6S 6L "22,18

PLANETOCENTMIC CONIC

C3 2R.277 VHL 4,720

LNCN AZNTN LNCH TIME

$O,OO 19 34 15

8D.00 21 3 32

TO.DO 23 11 S1

74.62 1 22 6

74.82 I 22 8

74.62 1 22 6

110.00 4 15 13

LOL 193,58 VL $8,9|$ GAL

LQP 339,D2 VP 24,3T0 GAP t2,gS AZP 87,43 TAL 335,00 TAP ItS,DO RCA 146,93 APO 237.6T V2 25,491

6P T.63 ZAL 13E,50 lAP 151,59 ETS 165.42 ZA[ 168.86 ETE 89.40 ZAC 108.35 [TC 276,74 I.Vl -IS.ST

DLA -31,80 RAL 341,36 RAD 6643,8 ¥[L El,lED PTN 6,93 VHP D,033 DPA -11,ST RAP 313,01 ECC 1,3i68

L-I TIN[ INJ LAT INJ LQNG INJ RT ARC INJ AZNTM INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2490,83 -6,94 R6,03 202,46 t37.19 20 15 46 1490,8 11,43 50,24

2253.23 -.27 51.03 208.85 130.30 21 41 $ 1253,2 15,61 32.76

1875.48 8.27 26,83 215,25 123.26 23 46 6 875.5 21.06 5.82

1403.85 t?,60 2.33 220.77 116.92 I 46 50 486.9 27.16 338.53

1453.85 17,60 2,33 220.77 118.92 1 46 50 483,9 27.16 335,SS

1483,85 l?,6O 2.33 220,?T 116,92 I 46 50 483.9 27.18 338.53

6210,33 8.2? 293.65 215.23 123.26 5 58 43 5210,3 21.08 272.65

FRIGHT TIME 164.00 ARRIVAL DATE |EP 1| ll?l

O|STANCE 4E4.SDT EARTH TO MARS

-4,70 AZL IS,tO HCA 14l,O0 SNA liE,SO [¢C ,l$594 INC S,lO4I Vl 28,TS4

DIFFERENTIAL CORRECTI(_48

TDE -.T847 TRA-I,3?5? TC3 ,0390 DAU ,1051

ROE -.3583 RRA ".2251RC3 .3508 FAU .07253

FDE 1.1769 FMA 3.739? FC3-2.8180 BSP 3950

8DE .8626 BRA 1.3940 6C3 ,6529 FSP 832

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2184,0 8GR 634,2 363 530.2 8T 58,0 SR 22.3 85 56,0

RhT ,?841 RRF -,8274 RTF -.8921 CRT ,9439 CRS .8114 CST .9581

8GB 2274.2 R23 -,1893 R13 -.9008 LEA 80,9 NSA 15.2 3SA 1,0

SGI 2268,9 862 399,1 THA 12,g3 ELI 59,9 EL2 G.9 ALF 20.87

LAUNCH DATE APR 4 1971 FLIGHT TIN_ 166.00 ARRIVAL DATE 8EP !? 1971

HELIOCENTRIC CONIC

RL 149.61 LAL -,DO

RP 206.?| LAP -1.72

RC 68.502 GL -22,93

PLAN[TOCENTRIC CONIC

"C3 21,819 VNL 4,6?1

LNCH AZMTH LNCHTINE

50,00 19 40 26

60,00 21 12 20

70.00 23 29 34

73,21 1 13 O

73,21 I 13 O

73.21 1 13 O

110.90 4 32 56

DISTANCE 428.438

LOt. 193,58 VL 32,875 GAL -4.61 AZL 93.18 HCA 147.27 8HA

LOP 340.89 VP 24,2g? GAP 12.61 AZP 87.32 TAL 335.09 TAP

_P 8,11 ZAL 132.28 ZAP 150,26 ST8 165,33 ZAE 168,53 ETE

EARTH TO MARS

|91,38 ECC ,23197 INC 3.1832 V1 29.764

122.36 RCA 146.99 APO 235.?? V2 26.487

90,23 ZAC 108.82 ETC 2?6.?6 LV| -24.02

DLA -32.53 RAL 341.97 hAD 8643,6 YEL ll,gog PTH 6.92 VHP 5,06? DPA -11.11 RAP 312.88 ECC 1.3591

L-I TZME INJ LAT ;NJ LONG INJ hT ARC INJ AZMTH INJ TIME PO ¢6T TIN INJ 2 LAT INJ 2 LONG

2467,99 -5,80 R|,06 202,95 137.31 20 21 34 1468.0 12.56 49,24

2223,40 I,D5 49,60 209.51 130,29 21 49 23 t223,4 16.84 31.17

1819,14 10.36 23.80 216,42 122.73 23 59 $3 819,1 22.81 2,3?

1512.27 18,13 4,78 221.06 117,48 I 38 12 512.3 27.86 340.94

1512,27 18,13 4.78 221.06 117,48 I 38 12 512,3 27.86 340.94

181Z.27 18,13 4,78 221,06 117.48 I 38 12 512,3 27,86 340,94

6154,00 10.36 290,63 216.42 122,?3 6 15 30 5154.0 22,81 269.19

DIFFERENTIAL CCRRECTION6

TOE -.7811 TRA-1.3431 TC3 .0419 |AU ,1102

RDE -.3548 RRA -.2552 RC3 .3753 FAU.D?SD3

FOE 1,2315 FRA 3,9007 FC3-3,0014 BSP 3954

BDE .6579 BRA 1.3668 BE3 ,3778 FSP 886

LAUNCH DATE APR 4 1971

HELIOCENTRIC CONIC

flL 149.61LAL -.DO

RP 206.?9 LAP -1.71

RC 69.791 6L -23.77

PLANETOCENTRIC CON|C

C3 21.419 VHL 4,620

LNCN AZNTH LNCH TIN[

80.00 15 47 3

6D,O0 21 21 5R

?O,O0 23 52 47

?I.SS 1 4 46

71.65 1 4 40

71.SS I 4 43

110.00 4 $6 9

MID-COURSE EXECUTION ACCURACY O_BIT DETEhNINATXON ACCURACY

8GT 2176.7 8OR 669.4 SO3 562.3 ST 56,2 8R 22.5 _8 57,7

hRT ,7895 RRF -.8565 RTF -,8g28 CRT ,9550 CR8 ,8274 CST .9559

8GB 2277.3 R23 -.2070 R13 -,9029 LSA 82,_ NSA 15,2 $6A 1.0

SGl 2242,1 862 398.9 TH4 14,10 ELI 60.2 EL2 6.2 'LF 21,13

FLIGHT Tittle 168.00 ARRIVAL DATE 6EP 19 19?1

DISTANCE 432,307

LOL 193,58 VL 32,827 GAL -4,54 AZL gS,27 HCA 148,33 8HA 190.$2 [CC .22823 INC

LOP 342.16 VP 24.22? GAP 12.28 AZP 87.21 TAL 336.18 TAP 123.71 RCA 147,04 APO

6P 8,62 ZAL 131.97 ZAP i48.88 ET6 165.22 ZAE _68.15 ETE 91,48 ZAC 109,34 ETC

EARTH TO MARS

3,2676 Vt 29,784

234,00 V2 2R.483

276,77 LV| "24,50

DLA "33,29 RAL 342.40 hAD 8643.5 VEL 11,892 PTM 6,90 VNP S,?D? _PA "10,83 RAP 312, 70 ECC 1,3528

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT |NJ R LONG

2444,71 "4,63 14,08 203,63 137.40 20 2? 45 1444,? 13,?D 45.21

2192,15 2,42 40,11 210.29 t30,24 21 55 29 SIDE,! 18,12 29,52

1747.38 12,97 19,88 218.02 121,88 24 21 54 ?47.4 24,sg 35?.83

1558,64 Ii,86 ?.1| 221.43 116.08 I SO 25 538,6 28,|9 343.23

1538,64 18,66 T,II 221,43 118,08 I 30 25 538,6 28,59 343,23

1538,64 18,68 T.!1 221.43 118,08 1 30 25 S)S.6 25,59 343.23

S002,24 I2,87 28|.71 2|8,02 121,60 6 3? 31 $052,2 24.89 264,65

DIFFERENTIAL CORRECTION6

TOE -.?74? TRA-I.3DSR TC3 .048R DAD .llSI

SDC -,3123 RRA ",RIS2 RC3 ,402l FAD ,O?lil

FDE 1,2661 FRA 4.0652 FC3-3.1523 DSP 3921

ROE .SSIOBRA 1.333| DC3 .4056 FIR 94I

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 21S8.4 SGR 710,8 SO3 .593,S ST 58,0 8R 22,? SS 58,4

NRT ,8122 RflF ",8022 RTF 0._40 CRT ,9653 CRI .B4$l CST ,953l

SOD 2272,3 R23 ".2260 RI3 -,8061 LSA 83.4 MSA 15.3 SSA 1.0

SO1 2235,9 362 400,0 THA 15,48 EL1 80.2 EL2 5,5 ALF 21.55

LAUNCH DATE APR 4 16?1 FLIGHT TIME I?O.O0 ARRIVAL DATE 82P RI liTI

HELIOCENTRIC CONIC OIITANCE 456,203 EARTH TO MARS

RL 149,61 LAL "oDD LOL I93,SR VL 3E,TR2 GAL -4,47 AZL 93,36 MCA 148,R0 8HA 189,72 [CC .22471 INC 3,3590 Vl 26,784

RP 201o64 LAP "1.69 LOP 343.43 VP 24.1D0 GAP 11o96 AZP 87.10 TAL 335.2D TAP |26.06 RCA 147.09 APO 232.3| V2 26.477

RC 71,130 GL "R4,6S GP 9,re ZAL 131,64 ZAP 14?°46 ST8 1DS,08 ZA[ 167,72 ST[ 93,04 ZA¢ 109,90 ETC 2?8,?8 LV! -25,01

PLANETOCENTR|C CONIC

C3 21.077 VHL 4.391 DLA "34.06 RAL 346°D? RAO l!43.3 VEL II.8?D PTH 8.89 VMP 5.554 DPA "tD.!0 RAP 312,48 [CC 1.&469

LNCM AZNTH LNCM TIN[ L'i TIN£ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

|O,OD 19 54 11 2400o96 -3.44 03.09 204,22 137,48 20 34 32 1421.0 14,86 4T.13

60_00 21 32 31 2159.15 3,87 48,53 211.22 130,15 22 8 30 1139.2 1g.4| 27.?S

70.00 0 40 g 1615,65 17,57 12,45 220,93 11g.?? 1 7 4 615,7 28.27 349.0g

70,13 D S? 17 IS63,41 19.20 g,34 221.88 118.72 I 23 20 563.4 29.33 34|.43

70,13 0 57 17 1583.41 1g.20 9.34 221.88 118,72 1 23 20 563.4 2g.33 345.43

70.13 0 57 17 1563.41 1g,20 g.34 221,88 118.72 I 23 20 563.4 29.35 345.43

110,00 5 39 35 5950,51 17.57 278.28 220,g3 11g.77 7 18 48 4gsD.S 28.2? 255,91

D|FF[RENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY _01T D[TERNINATION ACCURACY

TOE -,7?62 TRA-l,2734 TC3 ,0362 8AU .1218 8GT 2149.g 8OR ?§9,2 $G3 630.g ST $6.3 SR 23.1 $8 61.4

RDE -,3519 RRA -,3164 RE3 ,4303 FAU ,08221 RhT ,8298 RRF -.g046 RTF *,8926 CRT .9?53 CR3 .8611 CST .gSl!

FDE 1.3543 FRA 4.2415 FC3-3.376? BSP 39?4 8GB 2280.0 R23 -,2443 R13 -.9074 LSA 85,1 MSA IS.5 SEA .8

BDE .6528 BRAI.3122 BE3 .4322 FSP 1004 $61 2243,6 862 406.0 THA 18.90 ELL G0.7 EL2 4.7 ALF 21.94
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APR 4 SITS

HELIOCENTRIC ¢GNIC

RL 149.$1 LAL -,00

RP SOS.SO LAP -I.G?

RC 72.8t? GL -95.S8

PLANETOCENTRZC CONIC

C3 t0.791 VHL 4.550

LNCH AZNTH LNCM TIME

SO,DO 20 1 33

60.00 2| 44 18

68,62 0 SO 23

68.62 O 30 23

$8.62 0 SO 23

$8.62 0 30 23

$8.62 O SO 28

PLIIHT TIRE 1?2,OO ARRIVAL OAT( 8EP $3 IS?l

LOL liD.SO VL 38.T40 GAL

LOP 344.69 VP E4.DDS GAP I1.S9 AZP 8S.9T TAL 535.34 TAP 12S.41RCA 14T,13 APO 230.8!

6P 9,AO ZAL 131.28 ZAP 145.99 ST8 164.93 ZAE 167.21 [TE 94,69 ZAC 110,53 [TC 276.T8

OLA -S4,il RAL $43,3T MAD SI43.2 VEL 11.866 PTN S,88 VHP S.40e DPA -9.54 RAP 312.2_ ECC 1,3422

L-I TINS INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIN[ PO CRT TIN INJ 2 LAT INJ 2 LONG

2396.SS -2.22 02,06 205.03 13T.SA 20 41 50 13SS.5 IS.OR 48.01

2123.83 s,4e 44,83 212,33 130.00 22 19 41 _123,8 20,86 25,81

ISS7.1T 19,T3 11.5t 222.43 119.40 t 16 SO 587.2 30.08 347.58

IS8?.IT 19,73 11,$1 222,43 119.40 I 16 50 587.2 30.08 347,58

1587.17 19,73 11,51 222,43 .119.4D I 16 50 587,2 $0,08 347.88

1587.17 19.73 11.51 222.43 119.40 1 16 50 507.2 30.08 347.38

158?.17 19,?3 1t.51 222.43 119,40 ! 16 SO 587.2 30.08 347,58

DISTANCE 440,1|3 EARTH TO MARS

-4.40 AZL 93,4S NCA 1|1.07 8NA 188,9? [CC .E214t INC 3,4972 VI tl.YS4

V2 28,470

LVI -23,83

DIFFEREMTIAL CORRECTION8

TOE -,7744 TRA-I.2349 TC3 .0340 DAU .1285

ROE -o3329 RRA ",$521RC3 .4611FAU .OOSST

FOE 1,4233 FRA 4.4194 PC3-3,56T3 DIP 3977

BDE .6511 DRA 1.2642 BC3 .4623 FSP 1067

LAUNCH DATE APR 4 1971

HELIOCENTRIC CONIC

RL 149.61 LAL -.00

RP 206.96 LAP -1.65

RC 73,950 GL -96.55

PLANETOCENTRIC CONIC

C3 20,564VHL 4.838

LNCH AZMTH LNCH TIME

S0.00 20 tO 16

60.00 21 ST 36

$7.11 0 44 2

67.11 O 44 2

67.11 D 44 2

67,11 0 44 E

67,11 0 44 2

NID-C4_IRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT E128,1SGR 815,2 SG3 66T,3 ST 56.3 IN 23.6 IS 63,3

RRT .8448 RRF -,9236 RTP -,9918 CRT .9839 CRS .8T82 CRY .9484

SGB 9278.9 R23 -.2623 R13 -.9098 LSA 86.5 NSA 15,? _8A .9

SG! 2240,9 SG2 414.3 THA 18.59 ELI 61.0 ELI 3.9 ALP 22.31

PLIGHT TINE 174.00 ARRIVAL DATE 8EP 2S 1971

D|8TANCE 444,066 EARTH TO MARS

LOL 193.$8 VL 32.700 GAL -4.33 AZL 93.56 HCA 152.SS SNA 188,26 [CC .21831 INC 3.1635 Vt 99.784

LOP S43,SG VP 24.033 GAP II,E? AZP 86.84 TAL 335.42 TAP 12T°TS RCA 147.10 APO 229,38 V2 26,462

GP 10,47 ZAL 130.90 ZAP 144.46 ST8 164.76 ZA[ 166.63 ST[ 96.95 ZAC !11,21 ETC 276,71 LVI -26.14

DLA -33.T7 RAL 343.99 RAD 6643,1 VEL 11.856 PTH 6.87 VHP 5.269 DPA -8,9) RAP $11.88 ECC 1,3384

L-! TIME INJ LAT INJ LONG |NJ RT ARC INJ AZNTH |NJ TIN( PO ¢ST TIN INJ 2 LAT INJ E LONG

2371.36 -,95 61,01 205,97 137,57 20 49 47 1371,4 17.27 44.89

8085.42 T,10 42,9T 213.65 t29.78 22 32 21 1085,4 22.35 23.67

1610.07 20.28 13.65 223,08 120.14 I 10 53 $10.1 30.86 349,71

IGIO.O? 90,26 13.65 223.08 120.14 I 10 53 610.1 30.86 349,T1

1610.0T 90.26 13.65 223,08 120.14 I 10 53 610.1 3C,8A 349,71

1610,0? 20,26 15,65 223.08 120,14 1 10 53 610.1 $0.8G 349.71

161O.O? 20.26 13.65 223.08 120.14 1 10 53 610.1 30.88 349.71

DIFFERENTIAL CORRECTIONS

TDE -,T734 TRA'I,1944 TC3 .0291 BAU ,1359

ROE -.3532 RRA ".3912 RC3 ,4937 FAU ,08920

FOE 1.4685 FRA 4.6018 PC3-3,7554 DIP 3982

BD[ .8314 BRA 1.2569 BC5 ,4944 PEP 1133

LAUNCH DATE APR 4 1971

NID-C_RS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2101,3 SGR 8?S,T 803 704.8 8T 58.3 8R 24,3 88 6S,R

RRT ,6562 RRF -,9396 RTP -.8801 CRT .9goe CRS .8949 CST .9498

$GD 2278.0 R23 -.2792 R13 -.9123 LSA 8S.t N_A 15.9 SSA .s

SGI 2237.? 8G2 426.7 THA 20,50 ELI 61.2 EL2 3.0 ALF 23.21

PLIGHT TIME 176.00 ARRIVAL DATE SEP 27 1971

H[LIOCEMTRIC CONIC DISTANCE 448.051 EARTH TO MARS

RL I49.61LAL -.00 LOL 193,90 VL 39.$63 GAL -4,2T AZL 93.68 HCA 155,60 8NA 187.$3 ECC .21540 INC 5.6790 Vl 29.T84

RP 207.04 LAP -1.$4 LOP 347,23 VP 23.9T3 GAP 10.95 AZP 86.T0 TAL 335,48 TAP 129,00 RCA 147.21APO 228,05 V2 26.454

RE 78.426 GL -27.5? GP 11,2| ZAL 130,49 ZAP 142,89 ST8 I64,$? ZAE 165,iS ST[ 99.10 ZAC 111.97 [TC 276.7? LV! -26.T?

PLANETOCENTRIC CONIC

C3 20.397 VHL 4.518

LMCH AZMTH LNCH TIME

80*00 20 19 R?

SO.O0 22 12 5?

$5.60 0 38 13

65.80 D 38 13

85.80 0 38 13

83.$0 0 38 13

85,80 0 39 13

DLA -38,60 RAL 344.51 MAD 6643,0 VEL !t.049 PTH 6.87 VHP 5,137 DPA -8.27 RAP 311.49 ECC 1.33_?

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CRT TIN INJ 2 LAT INJ R LONG

234S.19 ,36 58.92 207.0T 13T,ST 20 58 32 1345.2 18.52 13.ST

2042,97 8.95 40.09 215.23 129.48 22 47 0 1042.? 23.98 21._

IAS2.44 20,79 15.78 223.$4 120,92 I 3 25 632.4 31.65 351.83

1A32,44 20,T9 IS,T8 223,04 I20,$2 ! S 25 $32,4 3I,SS 351.83

1832,44 EO,?9 IS.T8 223,84 120.92 I S 25 632.4 31,85 351.83

1632.44 20,79 IS.TO 225,84 120,92 I S 25 932,4 31.65 3S1,83

IA32.44 90,T9 15.78 223.84 120.92 I 5 23 932.4 31.65 351.83

DIPPEmEMTIAL CORRECTIONS

TDE -.?714 TRA-t. I486 TC3 ,0Ill |AU ,1449

ROE -.3805 RRA ",4334 RC3 ,5|SG PAD *09259

POE I.S?SS PRA 4.?632 PC3-3,84S0 5|P 3959

JOE ,iStl IRA t.RIOl |C3 ,SSSS PSP !197

bAUMCM DATE APA 4 tiT1

M[LiO¢ENTRIC CONIC

RL 149.A1LAL -.DO

RP lOt,IS LAP -S,ll

R¢ ?i,i44 GL "ll,tS

PLANETOCENTRIC CONIC

C3 lO,ll3 VHL 4,SO|

LNCM AZMTM LNCH TIME

SO,OD 20 R9 34

SO.DO 82 31 13

64.0T O 52 12

e4.D? O 3E 52

64.07 0 39 5R

64.0? O 32 32

64.0? O 32 59

DIFFERENTIAL CORRECTIONS

TOE -.766? TRA-I,0984 TCS ,0111 8AU ,1544

RDE -,36T6 RRA ".4?93 RC3 ,5606 FAU .09695

PDE 1,8588 FRA 4,9622 FC3-4,1361 DIP 3904

DOE ,8803 DRA 1.1984 BC3 .5660 PEP 1280

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

5ST 20A|.l RGR 953,1 $03 743.0 ST 56.0 8R 25.1 IS S7.2

RRT ,8646 RRF ".9326 RTF -,_,79 CRT ,9959 CR8 ,810R ClV ,ti|E

SGS 8274.5 R23 ",2932 R13 -.9154 LSA 29,5 MSA 16.1 31A .8

8St 2_30,0 892 443.3 THA _,?0 [L! 61.4 EL2 2.1 ALP 24,00

PLIGHT TIRE 175.00 ARRIVAL DATE SEP 2S tgTI

DISTANCE 4|t,01! EARTH

L_* 195,00 VL 52,$28 GAL "4,21 AZL MS,R1HCA 1|4,1i IHA IR?,05 [CC ,212i! IN¢

LOP 545,48 YP 23,R1| SAP 10,64 AZP SI,|D TAL 533,55 TAP 130,40 RCA 147,23 APO

6P 12,0_ ZAL 130,04 ZAP 141,11 E78 |$4o3i ZA[ 16|o|T [TE tOI,4R ZAC t!2,80 E?¢

TO NAR8

3.R053 VI IS. T94

||S,5! V2 2A,444

|?|,T3 LV| -27,4S

OLA "$?.65 RAL 343.t| RAD $645,0 VEL tl.84S PTH

L-I TIN[ INJ LAT

E31T.?S 1,74

1995.33 !1o0R

1684,40 E1.52

1654.4A 11,32

1684,48 21.32

|654,46 21.32

IGS4,48 E1,32

1o16 VN! |,012 DPA -T,$3 NAP 31|.04 [CC 1.3340

INJ LONG INJ RT ASC |NJ AZNTH INJ TINE PO C8T TIN INJ 2 LAT INJ 2 LONG

SS,7T 208,33 13T,55 21 S 12 131T,0 19,83 48.3A

3R.45 RIT,tT 129,00 23 4 2S 993,3 21.79 IA.31

17,91 924.?2 121,77 I 0 2? 654.5 32.4? $93.96

|?.91 224,T2 t21.TT ! 0 2T 654.5 32,4? 353.98

|7,91 924.T2 121.7T 1 0 2T $54.5 32.4T 383.91

IT.DE 224,?2 121.T? 1 0 2? $54.5 32.47 383.96

17,91 224.?2 121,77 1 0 27 684.S 32,47 383.96

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2015,6 SGR 1080.4 SG3 781.6 IT 53.5 SR 26,1 $S 69.1

RRT ,8710 RRF -.9632 RTF -,8859 CRT ,9g88 CR$ .9253 CST .9386

SAD 2266.4 R23-.3014 R13 -,9199 LSA 90.9 NSA 16.4 88A .8

SG! 2218,T 302 462,6 THA 23,30 ELI 61.3 EL2 1.1 ALF 28.18

3T8



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUN¢N DATE APR 4 1971 PLISHT TIME llD.OO ARRIVAL DATE OCT I 1971

H[LIOCEHTRI¢ CQNI¢ DISTANCE 458.017

RL 149,81LAL -.DO LOL 193.S$ VL 32,5ll GAL -4.1? AZL D3.94 NCA I|8,12 INA

RP 207.21 LAP -t.60 LOP 549.75 VP 23.858 GAP |0,33 AZP 85.39 TAL 335.90 TAP

R¢ 79.502 GL "29,79 8P 12.81ZAL |28.5? lAP |39,55 ET8 1i4,13 ZAE |64.28 IT[

PLANETOCENTRIC ¢ON|C

¢S 2Q,258 VHL 4.501 OLA "38,83 RAL 34S,81 RAD 6643.0 ¥EL tl,843 PTH 6.61 YHP 4,895 DPA "9,?6 RAP 310.54 ECC 1,3334

LNCN AZNTN LNCN TIME L-I TINE INJ LAT INJ LONG INJ RT ADO INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO.00 20 40 51 2208.88 3.19 S?.96 209.85 137.49 21 19 0 1285.9 21.20 40.98

SO.DO 22 54 12 1932.?5 13,65 35,41 219,83 128,29 23 26 25 932,7 2?,93 14.61

62.52 0 2? $2 1878.43 21.84 20.07 225.75 |22.69 0 55 55 6?6.4 33.30 358.14

92.52 O 2? 59 1678.43 21.84 20,07 225.75 122.69 0 55 55 876.4 33.30 358.14

62.52 0 2? 59 1676.43 21.84 20.0? 225.75 122.69 0 55 55 6?6.4 33.30 358.14

62.52 0 2? 59 1675.43 21.84 20.0? 225.75 122,69 0 55 55 6?6.4 33,30 536.14

82.52 0 2? 58 1878.43 21.84 20,07 225.75 122,69 0 53 55 676,4 33.30 358.14

EARTH TO NARD

10D.47 ECC .2|014 INC 3.9438 VI 29.754

131.72 RCA 147.28 APO 229.95 V2 29.433

103,$2 ZAC 113.72 ETC 278,73 LVl -20.20

DIFFERENTIAL CORRECTIONS

TOE -.??SO TRA-I.0540 TC3 -.0188 BAU .1647

ROE -.3?99 RRA -.5313 RCS .8079 FAU .10048

FOE 1.7597 FRA 5.1505 FC3-4.2942 8SP 3972

BDE .8611 BRA 1.1904 8C3 .6082 FSP 1335

LAUNCH DATE APR 4 1971

HELIOCENTRIC CONIC

RL 149.61 LAL -.DO

RP 207.51 LAP -1.5?

RC 80.098 GL -51.00

PLANETO¢ENTR|C CC_MIC

C3 20.295 VHL 4.505

LNCH AZHTH LNCH TIME

SO.O0 20 93 35

$D.OD 23 27 39

60.92 O 23 33

60.92 O 23 35

60.92 O 23 53

60.92 0 23 35

60.92 D 23 33

NTD-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 1979.S 6DR 1132.4 SG3 821.4 9T 55.5 SR 2?.4 8S 71.5

RRT .8717 RRF -.9718 RTF -.8799 CRT .9995 CR9 .9593 CST .9349

8GB 2280.5 R23 -,3121 R13 -.9226 LSA 93.9 NSA 16.8 SSA .?

SGI 2226.5 SG2 493.3 THA 28.00 ELI 61.9 EL2 .8 ALF 26.28

Ft.IGHT TIE 182.00 ARRIVAL DATE OCT 3 19?1

DISTANCE 450.036 EARTH TO MARS

L_. 193.58 VL 32.565 GAL -4.12 AZL 94.10 HCA 157.38 9NA 185.85 ECC .20777 INC 4.096? V! 29.794

LOP 551.02 VP 23.804 GAP 10.04 AZP 86.22 TAL 335.65 TAP 133.03 RCA 147.32 AlSO 224.58 V2 26.422

GP 13.90 ZAL 129.05 ZAP 137.?8 ST9 163.89 ZAE 163.22 ETE 106.11 ZAC 114.74 [TC 276.70 LVI -29.02

DLA -39.68 HAL 346.65 RAD 6643.0 VEL 11.845 PTH 6.86 VHP 4.786 DPA -$.89 RAP 309.96 ECC 1.3340

L-I TINS |NJ LAT |NJ LONG INJ RT A6C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2257,95 4.74 56.27 211.60 137,40 21 51 11 1257.9 22.64 39.46

1845.30 17.29 30.88 223.13 126.99 23 58 24 845.3 30.81 9.99

1698.47 22.34 22.27 226.93 123.88 O 51 52 698.5 34.15 358.38

1698.47 22.34 22.27 226.93 123,68 0 51 52 696.5 34.15 558.38

1698.47 22.34 22.27 226.93 123.68 0 51 52 698.5 34.15 358.38

1698.47 22,34 22.2? 226.93 123.68 0 51 52 698.5 34.15 558.38

1698.47 22,34 22.27 228,93 123.68 D 51 52 698.3 34.15 358.38

DIFFERENTIAL CCRRECTIONS

TOE -.7748 TRA-I.O01O TC3 -.8378 BAU .1769

ROE -L3943 RRA -.5879 RC3 .6511FAU .10422

FOE 1.6651FRA 5.5295 FC3-4.4455 DSP 3983

BDE .8693 8RA 1.1609 8C5 .6521FSP 1405

MID-COURSE EXECUTION ACCURACY

SGT 1925.7 9GR 1240.7 SG3 860.6

RRT .8711RRF ".9786 RTF -.8742

8GB 2290.8 R23 -.3137 R13 -.9280

SGI 2229.5 SG2 526.3 THA 31.24

LAUNCH DATE APR 4 1971 FLIGHT TIME 184.00

HELIOCENTRIC CONIC

RL 149.61 LAL -.DO

RP 20?.42 LAP -1.55

RC 91.750 6L -52.50

PLANETOC£NTRIC CONIC

C5 20.416 VHL 4.5|8

DISTANCE 464.071

LOL t93.58 VL 32.53? GAL -4.08 AZL 94.27 HCA 158.64 SMA

LOP 552.20 VP 23.751 GAP 9.74 AZP 86.03 TAL 335.88 TAP

GP 14.99 ZAL 128.48 ZAP 135.95 ET6 163.53 ZAE 162.02 ETE

DLA "40.79 RAL 547.53 RAD 6643,0 VEL 11,850 PTH 6.0? VHP

LNCH AZNTH LNCH TIME L-! TINE INJ LAT

50.00 21 9 4 2224.50 8.43

59.28 D 19 37 1720.75 22,54

59.29 O 19 37 1720,75 22.84

59.28 O 19 37 1720.75 22.04

59.28 9 19 37 1720,75 22.54

59.28 0 19 3? 1720.75 22.54

59.28 D 19 57 1720.75 22.$4

DIFFERENTIAL CCRRECTION8

7DE -.7759 TRA -.5450 TO3 -.0593 |AU ,1912

R02 ".4133 RRA -,649? RC3 ,6979 FAD .19807

FOE 1.9775 FRA 5.4946 FC3"4.5627 DIP 3988

lOS .8799 ERA 1.1452 DC3 .?DO4 FSP 1469

LAUNCH DATE APR 4 1971

HELIOC2NTR|¢ CONIC

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

54.85 213.68 137.24 21 43 8

24.53 228,30 124.77 O 48 18

24.53 228.30 124.?T 0 48 16

24.53 228.30 124,77 0 48 18

24.53 228.30 t24.77 O 40 18

24.53 226.30 124.77 0 48 15

24.53 220.30 124.77 9 48 18

MID-COURSE EXECUTION ACCURACY

SGT 1062.2 SGR 1362.7 393 898.5

RRT ,8573 RRF ",9899 RTF ",_vS?

9GD _307.5 R23 -.3ODD RID -.9345

SGl 225?,5 5G2 564.2 THA 34,93

FLIGHT TIME !$6,00

RL 149,61 LAL -.DO

RP 207.54 LAP -1.53

RC 83.399 GL -53.69

PLANETOCENTR]¢ CONIC

C3 20.630 VHL 4.542

LNCN AZNTH LNCM TIME

SO.DO 21 24 57

37.58 O 18 12

57.58 0 18 12

57.58 0 16 12

57.59 O 16 12

57.58 O 18 12

57.58 O 16 12

DISTANCE 468.120

LOL 193.58 VL 32.310 6AL -4.04 AZL 94,46 HCA 159.90 SMA

LOP 353.54 YP 23.999 GAP g,46 AZP 85,81 TAL 335.7! TAP

GP 16.21 ZAb 127.88 ZAP 154.04 [TS 163.36 ZA[ 160.65 [TE

DRBIT DETERMINATION ACCURACY

97 55,26R 29.0 88 ?3.5

CRT .99?7 CRS .9516 CST .9309

LSA 94.8 MSA 17.1 IDA .7

ELI 62.3 EL2 1.7 ALF 27.71

ARRIVAL DATE OCT 5 1971

EARTH TO NARD

185.47 ECC .20536 INC 4.2664 VI 29.794

134.33 RCA 147.34 APO 223.59 V2 26.409

100.30 ZAC 115.87 ETC 2?8.97 LVI -29.92

4.686 DPA -4.93 RAP 309.32 2CC 1.3560

PO CST TIM INJ 2 LAT INJ 2 LONG

1224.3 24.19 37.??

720.5 33.02 .?0

720.8 35.02 .TO

720.6 35.02 .70

720.8 35.02 ,70

720.6 39,02 ,?O

720.8 35,02 .79

ORBIT DETERMINATION ACCURACY

ST 54.7 5R 30.9 3S 75.6

CRT ,9936 CRI .9621 CJT ,9Z62

LSA 96.7 NSA |7.5 85A .I

ELl 62.? EL2 3.0 ALF 29.31

ARRIVAL DATE OCT 7 1971

EARTH TO MAR8

185,02 ECC .20350 |NC 4.4563 Vt 29.754

135.81 RCA 147,37 APO 222.67 V2 29.393

110,37 ZAC 117.13 ETC 2?6.64 LVI -30.91

DLA -41.98 RAL 348,St RAD 6643.1 VEL 11.859 PTH 6.87 VHP 4.596 DPA -3,86 RAP 308.60 [CO 1.3395

b-! 71HE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

2108.95 8,29 53,26 216.17 137.02 22 I 24 118?,0 25,29 35.83

I743.57 25.32 26.87 229.DD 125.95 0 45 15 745.6 35.g2 3.14

1743.57 23,32 26.87 229.88 125,95 0 49 19 ?43,8 SS.92 3.14

1743.57 23.32 26,8? 229.88 125,g5 D 45 15 ?43oS 35.92 3,14

1743.S? 23.32 26.D? 229.88 125.95 0 45 IS 743.6 35.92 3.14

t743.S? 23.32 26,87 229.88 129.95 0 49 IS ?43.6 35.92 3.14

1743.57 23.32 26.8? 22g.88 125.85 0 45 13 ?43.6 35.92 3,14

ORDIT DETERMINATION ACCURACY

ST 54,1 9R 35.2 59 ??.9

CRT .98?2 CR8 ,DTI1C5T ,9215

LSA 98.8 NSA 17,9 96A ;6

ELI 83.3 EL2 4.5 ALF 31.39

DIFFERENTIAL CCRRECTION9

TOE -,?804 TRA -.8809 TC3 -.0845 DAD o2872

RDE -,4388 RRA -.7185 RC3 .7468 FAU ,11165

rDE 2.1061 FRA 5.6488 FCS-4.6852 BDP 4019

DOE ,8993 8RA 1.1386 DC3 ,7514 FSP 1534

NID-COURSE EXECUTION ACCURACY

9GT 1791.3 S_ IS00.9 SG3 934.8

RRT .8610 RRF -,DDDO RTF -.8575

$98 2337,0 R23 ",2988 R13 -,8424

8G1 2257.1 SG2 605.? THA 39.17

379



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)1

LAUIICN DATE APR 4 1971

HELIOCENTRIC CONIC

RL 148.61LAL -.OOLOL 163.36 YL

NP 207.86 LAP -I.Sl LOP 354.60 VP 23.649 GAP 9.18 AZP 8S.58 TAL 33S,74 TAP 138,69 RCA 147,36 APO 221.82 V2 26.381

R¢ 85.t04 GL -35.20 GP 1?.3? ZAL 127.17 ZAP 132.05 ET8 163.07 ZAE 159.10 ST[ 112.26 ZAC 118.54 ETC 2?6.60 LVI o32.01

PLANETOCENTRIC CONIC

C3 20.954 VHL 4.5T8 DLA -43.25 RAL 349.82 RAD 8643.3 VEL II,6T3 PTH 6,69 VHP 4,517 DPA -2.66 RAP 307.61ECC 1.3449

LNCH AZNTH LNCH TIME L-| TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 21 45 10 2144.07 10.42 51.41 219.22 136.69 22 20 54 |144.1 27.80 36,54

55,91 O t3 18 1767.14 23.76 29.32 231.69 127.26 0 42 45 767.1 36.83 5.72

55.81 0 13 10 1767.14 23.78 2g.32 231.69 127.26 0 42 45 767.1 36.83 5.T2

55.81 D 13 10 176?.14 23.76 29.32 231.69 127.26 0 42 45 767.! 36.83 5.72

55.81 O 13 18 1?67.14 23.T6 29.32 231.69 127.26 O 42 45 76T.1 56.83 5.72

5S.81 D 13 18 1767,14 23.76 29,32 231.69 127.26 D 42 45 767.1 36.83 S.TZ

55.81 O |3 18 1767.14 23.76 29.32 231.69 12T.26 D 42 45 767.1 36,83 5,YZ

PLlSNT TIME 186,00 ARRIVAL OAT[ OCT 9 1971

DIiTANCE 472,164 EARTH TO NAil

88,4|9 GAL -4.DO AZL 94.6? HCA 16|.!5 6NA 164,60 ECC .2Otis INC 4.6?00 Vl 29.764

DIFPER[NTIAL CCRRECTION8

TOE -.7T72 TRA -.8058 TC3 -.ogsD BAU .2284

NOR -.4695 MRA -.792! RC3 .6026 FAU .11572

POE 2._345 FMA 5.76?2 FC3-4.7611 DiP 3973

' 8DE .9080 BRA 1.1299 BC3 .8083 FSP 1578

NID-CCURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

6GT 1694.5 6GR 1634.6 363 966.T 8T 52.9 86 35.8 S8 79.7

RRT .8531 RRF -.9911 RTF -,S4?D CRT .9768 CR8 .9783 CST .9156

SOB 2368.4 R23 -.2727 RI3 -.9528 LSA 100.5 NSA 18.3 66A .5

361 2279.6 662 641.T THA 44.20 EL1 63.6 EL2 6.1 ALP 33.88

LAUNCH DATE APR 4 1971 FLIGHT TIN( lgO.OD ARRIVAL DATE OCT 11 1971

HELIOCENTRIC CCNIC DISTANCE 476.258

RL 149.6! LAL -.00 LCL 198.58 VL 32.482 GAL "3.97 AZL 94.91 HCA 162.41 6MA

RP 207.80 LAP -I.48 LOP 356.05 VP 23.800 GAP 8.90 AZP 85.32 TAt. 365.75 TAP

RC 88.843 GL -86.92 GP 19.09 ZAL 128.41 ZAP t29.96 ET6 162.78 ZAE 157.36 ETE

PLAN[TOC[NTRIC CONIC

C3 21.416 VHL 4.627 DLA "44.60 RAL 350.89 MAD 6643.5 VEL 11.892 PTH 6.90 VHP 4.450 DPA -1.31 RAP 606.94 ECC 1,3524

LNCH AZHTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG

SO.D0 22 10 21 2092.37 12.97 49.15 223.05 136.19 22 45 lS 1092.4 39.04 30.65

93.95 D 11 6 1791,61 24.|7 31.68 233.80 126.70 0 40 56 791.6 37.74 6.19

53.95 O 11 6 1791,61 24.17 31.88 233.80 128.70 0 40 58 791.6 37.74 0.48

53.95 O 11 6 1791.61 24,1? 31.86 233.80 128.70 O 40 58 791.6 37.?4 6.46

53.98 0 11 6 1791.61 24.17 31.88 233.80 128.?0 0 40 56 ?91.6 37.74 8.48

53.95 D 11 6 1791.61 24.17 31,86 233.80 128.70 D 40 58 791.8 3?.?4 8.48

53,95 O 11 8 1791.61 24.1? 31.88 233.80 128.70 0 40 58 791.6 37.74 8.48

EARTH TO NAR6

184.22 [CC .|9963 INC 4.9126 Vl 26.784

136.18 RCA 147.41APO 221.03 V2 26.365

113.98 ZAC 120.11ETC 276.57 LYI -35.24

DIFFERENTIAL CCRMECTICN6

TOE -.7959 TRA -.7456 TC3 -.1477 lAD .2467

NDE ".SlSS MRA -.8800 RC3 ,849| FAD .11TTD

FOE 8.4185 PRA 5.8943 FC3-4.?622 D8P 4200

DOE .9487 BRA 1.1534 RCS .6618 FSP 1654

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1834,2 SGR 1663.3 $63 698.1 8T 53.0 86 69.4 88 62.S

RRT .8338 RRF -.9935 RTF -.6286 CRT .9692 CRS .9848 CIT .6114

8GB 2457,4 R23 -.252! RI3 ".9610 L6A lO4.0 NSA 16.0 6SA .S

8GI 23S6.0 602 698,9 THA 48.96 ELl 65.5 EL2 ?.8 ALF 3S.56

LAUNCH DATE APR 4 19?! FLIGNT TI_ 192.00 ARRIVAL DATE OCT lS 1971

HELIOCENTRIC CONIC DISTANCE 480.344 EARTH TO MAR8

RL 149.61 LAL ".DO LOt. 195.SD VL 32.441 GAl. -3.94 AZL 95.19 MCA 163.66 6MA lSS.R6 EC¢ .19820 INC 5.1911 VI 29.?64

NP 207.94 LAP -1.44 LOP 357.51 VP 26,552 SAP 8.SS AZP 85.02 TAL 335.75 TAP 169,41 RCA 14?.42 APO 220.30 V2 26.349

RC 88.6|6 GL -38.60 GP 20.60 ZAL 125.55 ZAP 127.82 ETS 162.46 ZAE 155.40 ETE 115.46 ZAC 121.87 ETC 276.54

PLANETOCENTRIC CONIC

C3 22.034 YHL 4.S94 DLA -46.05 RAL 652.3S RAD 8543.7 V[L |1.918 PTN 6,92 VHP 4,39? DPA ._l P 305.98 ECC 1.3S_6

LNCH AZNTH LNCM TIME L-| TIME INJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIN[ PG CST TIN ;NJ 2 LAT INJ 2 LONG

50.00 22 44 42 2022.47 16.58 48.01 226.26 135.32 23 18 25 1022.5 32.95 26.53

52.00 O 9 59 1817.41 24.52 34.58 236.24 130.29 0 39 57 617.4 38.6? 11.45

52.00 O 9 39 181?.4| 24.52 34.S6 236.26 130.29 0 59 57 617.4 38.ST 11.46

52.00 0 6 39 1817.41 24.52 34.58 236.26 130.29 0 39 57 817.4 38.67 11.45

52.00 O 9 39 181?.41 24.52 34.58 236.26 130.IS 0 39 57 Sl?.4 38,67 11.45

52.00 0 9 58 1817.41 24.52 34.58 236.28 I30.29 O 39 57 817.4 58.67 It.4S

52.00 O 9 59 II17.41 24.52 34.58 236.29 130.29 0 39 57 817.4 38.67 11.45

LVI -34.62

DIFFERENTIAL C(_IECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.8046 TRA -.6675 TC3 -,1783 |AU .2718 SOT |540.3 SSR 2033.4 8{3 1020.4 ST 52.2 SR 43.4 SS 84.1

602 -.5727 RRA -.9724 RC3 .S047 FAU ,12055 IRT .1152 RRF "*$|53 RTF -,_65 CRT .9581CRI .5891 Cl¥ .SOl8

FOE 2.5982 FRA S.953? FC3-4.7666 |iF 431T SOB _551.0 683 -.2194 613 -.DTOS LSA 106.9 MSA |S.2 SIA .4

8DE .9876 IRA 1.I?91 SC3 .$221 PIP ISSO SOl 2440.3 862 743.3 TNA 34.32 ELI 67.2 EL2 9.7 ALF 39.52

LAUNCH DATE APR 4 19?1 FLIGHT TIME 194.00 ARRIVAL OAT[ OCT IS 19TI

HELIOCENTRIC CONIC DISTANCE 484.440

RL 149.61LAL -.00 LOL lt3.il VL 32.421 6AL -3.92 AZL 95.51HCA 164.91SNA 29.?84

tip 206.06 LAP "1.43 LOP 358.58 VP 23.505 GAP 8.3? AZP 84.67 TAL 335.74 TAP 26.532

NO 90.421 6L °40.54 GP 12.?S ZAL 124.59 ZAP 125.5S [TS 162.19 ZA[ 153.19 IT[ *36.1?

PLANETOCENTRIC CONIC

C3 22.862 VHL 4.?ll OLA -47.82 RAL 3S4.OT MAD SIS4.1 VEL !1.952 PTH 6.95 VHP 4.562 DPA 1.94 RAP 304.92 ECC 1.3743

LNCH AZNTH LNCH TIN( L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

49.94 D 9 11 1844,78 24.80 37.46 239.12 132.05 O 69 35 844.8 39.57 14.69

49.84 0 9 11 1844.76 24.60 3T.46 239.12 132.05 0 39 55 644.8 59.5? 14.89

49.94 Q 9 11 1844,?8 24.60 37.46 239.12 132.05 0 39 55 844.8 39.57 14.6g

48,94 0 9 11 1844,?S 24,80 S?,46 239.12 132.05 0 39 55 844.8 3_.57 14.69

49.64 0 9 11 1844.78 24.60 3T,46 239.12 132.05 0 39 55 644.8 39,57 _4.69

49,84 D 9 11 1844.76 24.60 3?,46 23g,12 132.05 0 39 55 644,8 3g.57 14.69

49.94 D 9 11 1844,78 _4.60 3T.46 23g.12 132.06 0 39 56 844.8 39.57 14.Gg

01FFER[NTIAL CCRR[CTION8 NID-COOR6E EXECUTION ACCURACY ORBIT OETERNINAT[_ ACCURACY

TO[ -.6166 TMA -.$847 TC3 -.210T |AU .3000 6ST 1441.8 3DR 2258.3 $63 1035,0 ST 51,4 SR 46.3 88 8?.4

NO[ -.6489 iRA-l,0?54 RCS ,9586 FAU *12236 RRT .?8?3 RRF "*6966 RTF ".7T76 CRT .9464 CR8 .9g26 CDT .g006

FOE 2.8114 FRA 5.9671 FC3-4.6334 BSP 4506 36B 26?g.3 R23 -.1828 RI3 -,9798 L3A 110.5 NDA lg,6 88A .4

DOE 1,0431 6RA 1,2241 BC3 .9814 FSP IT19 861 2582.2 862 783.5 TMA 60,26 ELI 69.6 EL2 11,5 ALP 43.17

[ARTH TO NARS

1i3.S3 [C¢ .1S669 INC 5.5138 Vl

140,66 RCA 14T,43 APO 219.63 V2

lID,T5 ZAC 123.86 ETC 2T6.51 L¥1



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE APR 4 lt?t FLltHT TIN_ |iS.DO ARRIVAL DATE OCT |? 1971

NELIOCEHTRIC Ci_llC

RL |49.61 LAL -.0O

RP 209.24 LAP -I,i!

RC 82.199 _ -41.69

PLANETOCENTR|C CONIC

C3 88.964 VHL 4.89S

LHCH AZNTH LNCH TII_

47.?6 0 9 54

47.76 0 8 54

47.76 0 g 54

47.76 0 9 54

47.76 0 9 $4

47.76 0 9 54

47.76 O 9 54

DISTANCE 488,S48 EARTH TO MARl

L_. ID3.SD VL 3t.4Ot GAL "3.t0 A|L IS.I| HCA Ilt.ll 8NA |83.|1 ECC .1911| INC |.8967 Vl 89.764

LOP 339.81 VP 83.453 GAP D.|| AZP 84.88 TAL 33S.?8 TAP 141.98 RCA IA?.44 APO 818.08 V2 89.313

GP 24.91ZAL 183.50 lAP 183.t? ST8 IS1.Sg ZA[ 150.?2 ETE 117.84 ZAC 126,11ETC 878,50 LV! -37.91

DLA o49.31 RAL 356.10 RAD 1644.6 VEL 11.99e PTN 6.98 VHP 4.348 DPA 3.90 RAP 303.77 [CC 1.3944

L-I TIME INJ LAT INJ LONG INJ RT A$¢ INJ AZMTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

|974.24 24.96 40.58 842.50 134.02 D 41 8 874.2 40.44 18.24

1874.84 24.96 40.52 242,50 134.02 0 41 6 874.2 40.44 18.24

]8?4.24 24.96 40.52 842.50 134.02 0 41 8 874.2 40.44 18.24

1874.24 24.96 40.32 842.50 134.02 0 41 8 874.2 40.44 18.24

1874,24 24.g6 40.52 242.50 /34.08 0 41 8 874.2 40.44 18.24

1874.24 24.96 40,58 242.50 134.02 0 4| 6 874.2 40.44 18.24

1874.24 84.96 40.58 242.50 134.02 O 41 8 8T4.2 40.44 18.24

DIFFERENTIAL CO_R[CTI_dq6

TOE -.8323 TRA -.4961 TC3 -.2438 BAU .3328

ROE -.?$26 RRA-I.18g6 RC3 1.OO97 FAU .12316

FOE 3.0617 FRA 5.9tS6 FC3"4.4493 8SP 4768

DOE 1.1222 BRA 1.2889 BC3 1.0387 FSP 1731

LAUNCH OAT[ APR " 4 1971

HELIOCENTRIC CONIC

RL 149.61 LAL -.DO

RP 208.41 LAP "1.38

RC 94.129 CA. -45.07

PLAN(TOCEMTRIC CONIC

C3 25.435 VHL 5.043

LNCH AZNTH LNCH TI_

45.44 0 18 22

45.44 0 18 12

45.44 O 12 12

45.44 0 12 12

49.44 0 12 12

45.44 0 12 12

48.44 Q 12 12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 1941,3 6GR 2518.8 SG3 1039.0 ST 50.5 86 54.5 99 90.1

RRT .7489 RRF -.9976 RTF -.7384 CRT .9350 CRS .9952 CST .8959

$GD 2948,4 623 -.1458 613 -.g870 L$A 115.1 NSA 19.9 8SA .3

9G1 2728.2 SG2 818.6 THA 65,90 ELI 73.1 EL2 13.4 ALF 47.32

FLIGHT TINS 198.00 ARRIVAL DATE OCT 19 1971

DISTANCE 492.639 EARTH TO MARS

LCL 193.58 VL 32.385 GAL -3.88 AZL 96.34 HCA 167.49 8NA t82.95 ECC .19406 INC 8.3444 Vl 29.784

LOP 1.06 VP 23.414 GAP 7.85 AZP 83.81 TAL 335.70 TAP 143,10 RCA 147.45 APO 818.46 V2 26.294

GP 27.39 ZAL 122.25 ZAP 120.67 ET8 161.63 ZAE 147.96 ST[ 118.75 ZAC 128.66 [TC 276.51 LVI "39.69

DLA "51.13 RAL 358.54 RAG 6645.2 TEL 12.058 PTH 7.04 VHP 4.360 OPA 6.16 RAP 302.50 ECC 1.4186

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO CST TIH INJ 2 LAT _NJ _ L_G

1906.41 24.96 43.81 246.49 136.20 0 43 58 906.4 41.22 22.16

1906.41 24.96 49.81 246.49 136.20 0 43 58 906.4 41.22 22.18

1906.41 24.96 43.81 246.49 136.20 0 43 58 906.4 41.22 _2.18

1906.41 24.96 43.81 246.49 136.20 O 43 SS 906.4 41.22 22.16

1906.41 24.96 43.81 246,4g 136.20 O 43 $6 906.4 41,22 22.18

1906.41 24.96 43.81 246.49 136.20 0 43 58 906.4 41.22 28.16

1906.41 24.96 43.81 246,49 136.80 0 43 58 906.4 41.28 82.18

DIFFERENTIAL CCRRECTION8

TD[ -.8499 TRA -.3993 TC3 ".2748 BAU .3709

RDI[ -.8963 RRA-1.3144 RC3 1.0557 FAU .12263

FOE 3.3940 FRA 5.?773 PC3-4.1743 BSP 5109

ODE 1.2352 BRA 1.373? 8C3 1.0909 FSP 1719

LAUNCH DATE APR 4 19?1

HELIOCENTRIC CONIC

RL 149.61 LAL -.00

RP 206.56 LAP "1.35

RC 96,027 GL -47.74

PLANETOCENTNIC CONIC

CS 27,427 VHL 5.23?

LNCH AZNTH LNCH TIN[

42.98 O 16 40

42.98 0 Ie 40

42.90 0 18 40

42.98 O 16 40

42.96 O 18 40

42,98 D 16 40

42.98 0 16 40

MID-COURSE EXECUTION AccuRAcY

SGT 1237.? 8GR 2798.g 803 1028.3

RRT .6952 RRF -.9983 RTF -.8838

8GB 3060.3 623 -.1109 613 -.8922

861 2940.9 862 846.? THA 71.30

FLIGHT TINE 200.00

DISTANCE 496.780

LOt. 193.98 VL 32.370 6AL -3.07 AZL 96.89 HCA 168.69 8HA

LOP 2.31 VP 83.370 GAP 7.60 AZP 83,24 TAL 335.66 TAP

GP 30.22 ZAL 120.81 ZAP 118.05 ET$ 161.41 ZAE 14+,86 ETE

OLA "33.10 RAL 1.53 RAD 6646.0 VEL 12.140 PTH 7.11 VHP

b-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIN[

1941.97 84,73 47.33 251,20 I_8.68 O 49 2

1941.97 84,73 47.33 251.28 138.88 0 49 2

1941.97 24.73 47.33 89t.28 138.82 O 49 2

1941.97 84.?3 47.33 851,88 138.62 0 49 2

1941.97 84.73 47.33 851.88 138.08 O 49 2

1941.97 84.73 47.33 291.29 138.62 0 49 2

1941.97 84.73 47,33 251.28 |38,62 O 49 2

DIFFERSNT IAL CORRECT|ON8

TOE *.8673 TRA ".292S TC3 ".3008 8AU .4159

ROE-I.IOOS RflA-t,449T tiCS 1.0987 FAU ,1804|

POt 3.6971 FRA S.S318 FC3-3.8081 DiP 5541

802 1.4610 DflA 1.4769 8C3 1.1338 FSP 1880

ORBIT DETERMIHATION ACCURACY

8T 49.5 8R 62.8 88 93.0

CRT .9242 CR8 .9970 C$T .8619

LSA 120.7 N_A 20.1 88A .3

ELI 78,0 EL2 15.t ALF $2.01

LAUHCN DATE APR 4 1671

ARRIVAL DATE OCT 21 1971

HELIOCENTRIC C_NIC

RL 149.81 LAL -.DO

RP 206.76 LAP -1.33

RC 9?.635 GL "50.74

PLANETOCENTRIC CONIC

C3 30,164 VHL 3.494

LNCH AZMTH LNCN T1NE

40.39 0 84 9

40.39 0 84 8

40.39 D 84 9

40.$9 0 249

46.39 0 84 9

40.39 0 24 9

40.$9 0 84 9

EARTH TO MAR8

188.70 ECC .1989t IN¢ 6.8924 Vl 26.?84

144030 RCA 147.43 APO 217.g4 V2 26.2?4

t!9.49 ZAC 131.56 ETC 2?6,54 LVI "42.13

4.409 OPA 8.74 RAP 301.12 ECC 1.4514

PO CST TIM 1NJ 8 LAT INJ 2 LONG

942.0 41.85 86.56

942.0 41.85 86.36

948.0 41.85 26.56

942.0 41.85 86.56

942.0 41.89 28.S6

942.0 41.85 26.56

942.0 41.85 26.56

MID*COURSE EXECUTIQ_I AccuR4cY ORBIT DETERMINATION ACCURACY

8GT 1138.8 3GR 3180.4 363 999.S 3T 40.1 86 72.1 88 96.8

RRT ,1196 RflF -,8888 RTF -._73 CRT ,9146 CRI ,9992 CIT ,8088

8DE 9319,7 R2S -,0003 613 -,9997 LIA 127.9 _34 20.1SDA .S

8G1 _204,8 |62 885.? THA 76.30 ELl 89.1 EL2 IG.5 4LF 57.8|

FLIGHT TIME 202,00 ARRIVAL DATE OCT 23 1871

DISTANCE SOD.gO? EARTH TO MAR8

LOL 183.58 VL 38.333 GAL -3.86 AZL iT.ST HCA 188.88 8HA 108.47 ECC .|9187 INC 7.5716 Vl 29.784

LOP 3.95 VP 23.38? GAP ?.36 AZP 88.54 TAL SSS.61 TAP 14S.SO RCA 147.48 APO 217.48 V8 26.254

GP 33.45 ZAL 119.14 ZAP tlS.27 ET8 161.26 ZAE 141,39 [T[ 120,09 ZAC 134.86 ETC 876.62 LVI -44.65

DLA -SS.2Q RAL 3.87 RAD 4647.1 VEL 18.258 PTH 7.20 VHP 4.907 DPA 11.71

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TINE PO C8T TIN

1981.95 24.17 51.09 837.08 141,28 O ST 11 981.g

1981.95 84.17 51.09 257,08 141,88 O 3? 11 881,9

1981.96 24.17 |1,09 85?.08 141,88 D 3? 11 981.8

1881.99 24.1? 51,09 837,03 141.88 0 37 11 881,g

1981.05 24,17 $1,09 297.08 141,28 0 S? 11 981.g

1981.98 84.17 $1,09 ZST.08 141.28 0 57 11 g81.9

1981.99 24.1? 5t,09 85?.08 141.28 0 S? 11 981.9

DIFP[M[NTIAL CCRRECTION8

TOE -.8823TRA -.1755 TC3 -.3801 DAU .4890

R02-1.39?1 RRA-1,5922 RC3 t.1174 FAU ,11631

PDE 4.0901 FRA 5.1514 FC3-3.3361 DDP 6043

DDE 1,6923 BRA 1.6019 BC3 1.1623 FSP IS94

RAP 899.$9 [CC t.4968

INJ 2 LAT INJ 2 LONG

42,82 31.43

42.28 31.43

42,88 31.43

48.22 31.43

42.22 31,43

42.22 31,43

42.22 31,43

ORDIT DETERNINATION ACCURACY

ST 46.3 86 64.9 86 99.6

CRT ,9061 CR8 ,gggo CDT .8862

L6A 137.4 NDA 18.9 694 .2

ELI 95.1 EL2 17.5 ALF 62.?4

MZD-COURD[ EXECUTION ACCURACY

8ST 1035.9 8DR 3478.0 SG3 94?.3

RRT ,5113 RRF -.9991 RTF -.4978

6GB 3629.0 623 -,0557 R13 -,9g?7

$01 3520,8 SG2 879.5 THA 80.76

381



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE ASR 4 19t'1

HELIOCENTRIC CONIC

RL 14S,$t LAL "*OO

lip 9011.94 LAP "t.SO

NC IR.9|O Gi. -114.14

PLANETOC[tITR I C CONIC

C3 114,I26 VHL 5.114R

LNCH AZNTH LNCH TINS

3T,?t O 31 51

17.71 O 35 S$

3?.Tt O 35 Sl_

37.?! O 35 S$

37.?t O 3S 511

37,71 O 311 511

117.?t O 31 51

LQI. tSl.li VL It.14t GAL

LOP 4.110 VP 15.t$4 SAP T,II kZP el.E6 TAL 33S,55 TAP 149.67 RCA 14?.411

GP 37.14 ZAL |l?,_O ZAP ||Z,35 _711 111|,E3 ZA[ |37,3| EYE I_O,6R ZAC I)RoSE

DLA "117,41 HAL |O,OT MAD t114R,R V[L |2,41| PTH T,32 VNP 4,9T7 DPA |1,1£

L-! TIME |Nd LAT lNJ LONG INJ RT ARC |NJ AZNTN INJ TIRE PO CIT TIN

EDIT.IS 13,|5 15.05 2R4.1R 144.t4 1 g 44 |087.11

2027.83 13,13 SS.G5 214,|9 |44.14 t 9 44 tORT.8

202?.113 25.15 35.05 2R4,111 t44,14 1 R 44 1027.8

EDRT.111 23,15 5S.05 2R4,|11 144.14 I g 44 1027.11

202T.113 23.15 SS.OS 2114.111 144.14 1 9 44 1027.11

2027.113 23,111 IS,D5 2114,|11 |44.|4 l 11 44 1027.$

202T.83 23,15 IS.05 8114.19 144.14 1 $ 44 1027.11

fLIGHT Till(: R04.OO ARRIVAL OAT( OCT El IeTI

D|ITANCE 101,D38 EARTH TO MARl

"3,8§ AZL HR.44 HCA |Tl,t2 3HA Ill,El ECC ,19OR4 |NC 11,45114 Vt RS, YA4

APO 217.0S VR 811.238

[YC 2711,7S bY| "47.4S

RAP 207,91 [CC |,!1111

INJ 2 LAT INJ 2 LONG

42.t11 111,79

42,111 16.79

42.19 311.711

42.111 111.79

42.19 111.T9

42.18 118.79

42.18 18.79

OIF'Ir(R[NTIAL _RECTION8

TOE -.8848 TRA ".O4S4 TC3 ".3124 |AU .532T

RDE-I.S4112 RRA-I.?595 RC3 |.!194 FAU ,101132

FOE 4.$123 PRA 4.6_24 FC3-2.7731 BSP 6870

8DE 2.04711 BRA 1,7401BC3 1,16?? F$P 14?Q

LAUNCH DATE APR 4 147|

H(LIOC[NTRIC CONIC

N|O-COURSE [X_CUTION ACCURACY ORB|T DET£RNINATZON ACCUN4CY

GGT 1154.3 11r,R 30?6.7 11G3 11U.T 8T 43.4 8R IJZ.3 $S 103.3

RRT ,3584 RRF -.R9114 RTF -.3434 CRT ,SgYS CR$ .S944 CST .11128

$GB 3991.5 R23 -.0370 R13 -,991111 L11A 150.5 NRA 19.2 811A ,2

3G1 51191.11 11G2 eRY.3 THA 114.68 ELI log.? EL2 IT.11 ALF 14,54

PLIGHT T|N£ 228.00 ARRIVAL DATE NOV 111 1971

RL 149.81 LAL -.00

RP 21|.71 LAP -.92

RC t2S.3D2 GL 55.011

PLANETOCENTRZC CONIC

C3 38.394 VHL $,0lO

LNCH AZNTH LNCH TIME

SO.DO I1 13 31

87,87 ID 3 e

IT.S? lO 3 1

57.117 10 11 11

5?.87 10 3 11

117.87 10 3 11

57.87 10 3 11

DI11TANCE 555.331 EARTH TO NARS

LOL 193.111 W. SE.282 GAL -4,09 AZL 111.18 HCA 186,00 IRA 180,9Y [CC ,18T04 |NC 11.8374 Vl 29. ?84

LOP 18.51 VP 22.$1D GAP 4.55 AZP g$.?S TAL 333,411 TAP 159,411 RCA 147.12 APO 214.112 Vl 2S,811

GP -411.411 Z/d. lIT.ST ZAP $E,52 ET11 181,$11 ZA[ 118,24 ETE 2111.12 ZAC 52.95 ETC 27_.22 LVl lS._l

DLA 41.TT RAL 315.29 HAD DQ4R.4 V[L |E.SOO PTH Y,39 VHP 1,39T DPA -70.114 RAP 31?.01 [CC I.SSSt

L-| TIME INJ LAT |NJ LONG INJ RT ASC ZNJ A2NTH |NJ T|NE PO CRT TIN ZNJ E LAT INJ E LONG

4RLqI,OS "ll.?I 191,32 Rig,S2 56,I8 13 4 O 3EE9.O -iS.DR 1112.18

4124,3D "|7,44 20_,97 204,72 S].4E I1 19 30 3524.3 -31o54 1111.41

4524.30 -17,44 SOS,R7 804.78 51,42 11 18 30 3524,3 "31.94 1111.41

4124,30 -17,44 _DE;R7 E04,7_ Sl,42 11 |9 30 35_4,3 *11,54 1111.41 *

4S24,30 -17.44 los.g7 lO4,?2 51,42 11 tl 30 3524,5 -31.54 1111.41

4524.30 -IT,44 ROE,R? 204.78 51.42 11 111 30 3524.3 -31.S4 1111.41

4124.30 "17.44 ROE.g? 204.?E SI.42 11 18 30 3524.3 "31.54 1111.41

DIFFERENT IAL CCRRECTION$

TOE 2,011112 TRA ,8243 TC3-|.02111 9AU .83111

ROE 3.5295 RRA 3.07111 RC3"1.3111111 VAU .D?999

FD[ 4.3018 PRA 3,1792 FCS-1.SD44 91P 0977

BDE 4,1010 9RA 3.1075 BC3 1.?E1111 FSP 1022

LAUNCH OAT[ APR 4 ISYI

HELIOCENTRIC C(:NIC

MID'C_RSE EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

SGT 8593.4 Sr, R S42S,R 11G5 58R,$ 3T 100,5 8R 177.7 88 101.4

RRT .9211 RRF .RRg4 RTF ,9R44 CRT ,98311 CR8 -.9999 C11T -.1811

8G$ ROOD.9 R23 ,0644 Rib .11974 L11A 227.3 NSA 16.4 S11A .2

3GI 5933,2 $G2 8911.$ THA 95.114 ELI 203,5 [L2 11,7 ALF 10.73

PLIGHT TIHE RSO,OO ARRIVAL DATE NOV tO tSYt

DISTANCE SIR.4R2 EARTH TO MARS

flL 149.111LAL "*0O

RP 212.01 LAP ".BS

RC |2?.SI11 GL 40.27

PLANETOCENTRIC CON|C

C3 RS,)?I VHL S*527

LNCff AZNTN LNCH YIN[

50.00 13 2 4Y

SO,O0 12 l? 23

G?,S2 11 4 27

G7,92 11 4 _7

iT,S2 11 4 27

47.92 II 4 27

87.12 11 4 27

LOt, 193.50 VL 32.86t 9AL -4.12 AZL RE,gO NCA IST,t$ $NA 18D,115 [CC .IDYLS vt tS.T84

LOP tO.?t VP tt.7?t SAP 4.34 AZP G?.04 TAt. 335,111 TAP 110,4? fleA 147.09 V2 2S.880

GP -45.$I ZAL 121,114 ZAP 91.43 ET$ 110,23 ZA[ 1IS.T? IT[ R14,119 ZA¢ l?.14 LVl 32.13

OLA IS.It RAL 3111.RR RAD IS46,4 VEL IS,lYe PTH 7,14 VHP 4.615 DPA -iT.SO RAP 311.19 ECC 1.4870

L*I TINS INJ LAY INJ LONG INJ RT A$C |NJ AZNTH INJ T|NE leo ¢11T T|H INJ 2 LAY INJ 2 LONG

111?$.41 -43.TR 172.51 217.01 $8.t8 14 9 4 R9?11.4 -4?.39 118,12

4044.37 "33.12 17R.94 211.31 115,$11 13 44 47 3044.4 -59.90 144.08

4519,D1 "1?.31 115.91 |Ot,li SO.?4 It IS 2R 3519.0 -28.63 lIE.IS

431R.OI -IT.31 I01,11! tOt.18 58.?4 12 111 _11 3119.0 -26.65 lit,el

4119.01 -|Y,31 115.91 ROt,It 511.74 12 111 R11 3319.0 -28,$3 16t.84

4)111.01 -17.31 185,91 ROt.11 511.74 12 15 25 5319,0 -21.13 162.86

41|11.0] -17.3| IRS,tl t02.11 511,74 12 !11 211 3514,0 -28,e3 162.8e

|NC ?,ORRIS

APO 214.81

ETC 271.96

OIFFEIENYlAL CCNR[CTION8

TOE I.OtEI YNA .fiE! TC3-1.3503 lAD

ROE t.?SlY RflA 1,8ill

FOE 4.4813 FRA 1,1130

8DE 3.3053 RRA 5.0S3|

LAUNCH DATE ASH 4 liT|

HELIOCENTRIC CON|C

RL 141.i1 LAL -,DO

RP lll,ll LAP *,111

RC 121.l|O 11L 41,|11

PLANETQCENTRIC CQNIC

¢$ iS.TlO YML 4,8T11

LNCN AZHTH LNCH TIME

SB,OD 13 41 R?

80.00 13 44 il

?0.00 13 3? 31

SO.D0 13 3 IR

4D.SS IE 511 4E

IOD.DD 11 46 4

110.00 18 37 S

DIFFERENTIAL CCRRECTION$

TOE 1.8ST2 TRA 1.1416 TC3-1.8325 8AU .T34R

RDE R.241D RRA 2.111110 RCS-1.$3118 PAU .11056

FOR 4.901G VRA 8.2359 FCS-4.D249 911P 93?5

ODE 2.?714 IRA 2.9305 9C3 _.311? PSP 1681

NIO-COQRI[ [XECUT/ON ACCURACY ORIIY DETERHINATICM ACCURACY

,7714 11ST E731.3 3_ |104.4 3G5 ?Y$,t 8Y 99.4 IR 15!._ ll I15,0

RC3-1.5451PAU ,Oll3l RRT .tSSl IRe .t114 RTF ,_a511 CflT ,1855 CXl -.liSt Cl! **Ills

rCS-E.1409 lip 91?! IG8 ITil.I RIB .OTIS RIB ,gill LSA 218,S NSA IS.I IRA ,1

11C3 2.D3111 P|P 15111 |GI §?|11,T SG| $14.S THA GR.TD ELI |87,1 [L2 14.4 ALV St,lO

PLIGHT TI_ tSt,DO ARRIVAL DATE NOV 22 tt?l

D|ITANCE 515.$|11 EARTH TO MAR11

LOL 113.11 VL 3t.llD GAL -4.11 AZL 14,11 HCA IRS.3R SNA ISD,R4 2C¢ ,15751 INC |,iS111 VI tS.?14

LOP !1.111 VP IS.Y34 SAP 4oRS AZP RS,YO TAL 353,0R TAP 111|,41 RCA 147,04 AFO R|4,13 _': 21.141

GP -41.13 ZAL IR_,ll lAP R0,07 IT8 tTi,RD ZA[ IRO,TO [TE 111,11 ZAC 110.t3 [T¢ t?l.YO _._ ll,Sl

DLA 2R,R8 HAL 3RO,T$ RAO $Q44,$ _EL II,$RO PTH R,SR VHP 4,4R4 DPA -113,11 RAP 3OR,SO ECC _,3114

L-I TIME |NJ LAT INJ L_iG |NJ RT ARC |NJ AZMTH |NJ T|R[ PO ¢11T TIM INJ RLAT |NJ 2 LONG

5754.R3 -45.R$ |15.111 811.3t $1.|8 14 t| 4J R7114,_ *44,55 121.25

311Q3.12 -SR,4S 114.$1 |09,14 7R,$$ 14 411 IS 8803.8 -59.?0 |IS.T2

31125.11 -ER.75 113.R4 SOS.El 7E.4D 11 4t E4 _525.1 -34,1D 121.?S

3R33.01 -18.T3 IS?.R8 R01.7| $11.31 14 0 45 _933.8 -211.811 132.R2

4D01.13 -IS.D5 IRI.58 E00.45 $4,T1 13 45 31 30D11.11 -ES.OS 137.8Y

3405.211 "|$.?3 110.85 ROI.TI $$.31 16 42 58 14DI.3 -21.81 94,19

2671.43 -24.?5 112.S$ 2011.25 ?2.4D lg 24 5? 1871.9 -34.10 14.70

NID-C_JRSE IX!CUT|ON ACCURACY OR111T D[TERNINATI(_I ACCURACY

11GT 21135.T RGR 4774.9 1163 945.2 ST gS.D SR 142._ 118 120.2

RRT ,R445 RRF ,9g44 RTF ,1144G CRT .g1176 CR11 -.ggg11 C11T -.9843

SGB 56D5.2 R23 ,01165 Rib ,9955 L11A 210.11 M11A 14.6 811A ,5

11GI 11543.3 $G2 D3D,11 THA 59,01 ELI |?3.| EL2 12,S AL_ SS.3G

382



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4 1971 )

LAUNCH BATE AP& 4 1971

HELIOCENTRIC CONIC

RL 149,61 LAL ".00 LOL 193,38 VL

RP 212.57 LAP ".92 LOP 23.13 VP 22.697 GAP 3,95 AZP 94,95 TAL V2 85.81|

NC 132.153 GL 3?,05 GP "38.17 EAL 128.65 ZAP U.52 ETI 177.70 ZAE LV| 86. t5
PLANETOCENTNIC CONIC

C3 20.663 VML 4.5?9 DLA 24.?? RAL 3EE.8S RAD 8843.3 VEL 11.873 PTH i,$9 VHP 4,154 DPA "60,87 RAP 303.99 [CC 1.3480

LNCN AZHTH LNCN TIE L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT IRa 2 LONG

50.00 14 22 29 3653,0? -47.56 142,$3 205,76 91.59 15 23 22 2653.1 -41.57 109.85

60.00 14 30 9 3632.83 "40.16 140,62 205.58 86.33 15 30 38 2632,9 -3T,24 |09.89

70.00 14 48 $2 3595.15 "33.26 136.69 204.69 81.82 15 42 4? 2595.2 -33.20 lOT.99

80.00 15 8 43 3514.00 -27.64 I89.39 203.54 ?8.24 16 ? 17 2514.0 °29.79 102.18

90.00 16 ? 59 3322,60 "25.18 114,72 202.92 ?6.68 17 3 22 2322.6 -28.27 88,14

100.00 17 Sl 35 2988.48 -87.64 90,78 203.54 78.24 18 41 24 1988.5 -29.79 63.94

110.00 19 42 18 2641.97 -53.28 85.60 204.69 81.62 20 26 20 1642.0 -33.20 ?_.65

FLIGHT TIME 234,00 ARRIVAL DATE NOV 24 1971

DISTANCE 567.931 EARTH TO MARS

DE,El0 GAL -4.20 AZL 85.08 HCA 189.50 6MA 160,93 ECC ,18759 INC 4,1176 Yt 29.T84

332_93 TAP 192.41RCA 147,00 APO E|4.87

121.09 ET[ 20T,97 ZAC 84.32 ETC 271.49

OIFFERENTIAL CORRECTIONS

TOE 1.5187 TRA 1.2967 TC3-1.9248 DAU .7198

RDE 1.8698 RRA 2.5102 NC3-1.6796 FAU ._2307

FOE 4.9988 FRA ?.1915 FC3-5.0826 BDP 9067

BDE 2.408? BRA 2.6253 BC3 2.5540 FSP 1914

LAUNCH DATE APR 4 1971

HELIOCENTRIC CONIC

RL 149.61 LAL -.00 LOL 193.58 VL 32.260 GAL

tip 212.86 LAP -,78 LOP 24.32 VP 22.660 GAP

RC 134.475 CA. 52.49 GP "35.19 ZAL 131.20 EAR

PLANETOCENTNIC CONIC

C3 19.161

LNCH AZHTH

50.00

60 • 00

70.00

80.00

90.00

100.00

110.00

MIO'COUR$E EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

5GT 3148.4 SGR 4450.1 SG3 1089.5 ST 98.8 GR 128.0 86 124.$

RRT .9520 RRF .9992 RTF .g522 CRT .9898 CR8 ".9997 CST -.9858

SGB 5451.2 R23 .0990 RI3 .9943 LSA 203.5 NSA 13.6 $8A .S

SGI 5392,9 $82 795,S THA S5.1? ELI 161.3 EL2 11.2 ALP 52.4|

FLIGHT TIHE 236,00

DI9TANCE 5?2.005

ARRIVAL DATE NOV 28 1971

EARTH TO MARS

-4.24 AZL 85.81HCA |90.?? 6NA 180,94 ECC .18785 IHC 4.1909 V1 29.?84

3.76 AZP 94.12 TAL 332.58 TAP 163.35 RCA 146.95 APO 214.93 V2 05.782

86.85 ETD 176.66 ZAE t21.03 ETE 204,74 ZAC 67.33 ETC 271.24 LVI 23.69

VHL 4.3?7 DLA 20.52 RAL 384.66 RAO 6648.5 VEL 1t.797 PTN 6,82 VHP 3.96t DPA "58.14 RAP 300.91 ECC 1.3193

LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

14 49 22 3540.35 "46.79 131.86 201.26 99.85 15 48 22 2540.3 -3T.66 191.38

15 4 15 3500,6? -40.14 129.40 202.36 93,94 16 2 36 2500.? -34.20 100.00

15 2? 23 3432.5? -54.15 124.09 202.5? 89.21 16 24 36 2432.6 -30,90 95.84

16 6 54 3308.68 -29.59 114.47 202.34 85.84 17 2 3 2308,? -_8.31 97.12

17 14 48 3089.46 -27.79 98.19 202.17 84.53 18 8 18 2889.5 -2T.27 71.20

19 49 46 Z?93.15 -29.59 75,84 202.34 85.84 19 56 9 1783.1 -28.31 48.49

20 26 49 2479.39 "34.15 53.01 202.57 89.21 21 8 9 1479.4 -50.90 84.76
DIFFERENTIAL CCRRECTION8

TDE 1.4430 TRA 1.4548 TC3-2.1888 BAU .7044

ROE 1.8022 RRA E.3370 RC3-1,6646 FAU ,13276

FOE 5.0448 FRA 8.01t? FC3-6.9996 BDR 8096

BDE 2.1968 DRA 2.7528 BE3 2,7488 F8P 2140

LAUNCH DATE APR 4 1971

MELIOCENTN[C CONIC

RL 149.61LAL -.00

RP 215.16 LAP ".75

RC 136.814 GL 28,53

PLANETOCENTRIC CONIC

C3 17,979 VflL 4.240

LNCH AZNTH LNCM TINS

50.00 J5 11 21

60.00 15 31 34

?0.00 18 I 29

80.00 16 48 30

90.00 |8 0 l?

100.00 19 3t 22

IIO.00 21 0 59

HID-COURSE EXECUTION ACCURACY

8GT 3372.4 8DR 4146.1 $03 1211.3

RRT ,9580 RRF .999t RTF .9581

8GB 5344.5 R23 .1110 R13 .9929

801 5290.4 802 758,3 THA 51,13

FLIGHT TIME E38,00

DISTANCE 57E.180

LOL 195.|6 VL 32.211 GAL "4.29 kZL 86.39 HCA 191,96 8HA

LOP 29.52 VP 82.623 GAP 3.56 A2P 93.53 TAL 352.3E TAP

GP -32.54 2AL 133.31 EAR 65.10 ET$ |75.76 ZAE 120.61 EYE

DLA 16.86 HAL 526.25 NAB 6641.9 VEL 11.748 PTH 6.78 VMP

L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTN

3448.86 -45.38 123.47 198.00 106.17

3394.87 -39.27 120.54 199.91 99.89

3306.80 -33.63 114.29 200.79 99.00

3159,45 -29.82 103.40 201.07 91,85

2927.?9 -28.28 88.40 201.10 90.41

2653.92 -29.82 $4.7T 201.07 91.65

2353.62 "33.83 45.21 200.79 95.00

DIFFERENTIAL CCRRECT! ON|

TOE 1.39J9 TRA !.6102 TC3-2.4930 DAU .7029

ROE 1,3997 8RA E.1744 RC3"1.8224 FAU *14056

FOE 3.0449 FRA 8.$902 FC3-6.7826 |9P 8T66

ODE 1.9740 8RA 2.7057 9C3 2.9243 FSP 2322

LAUNCH DATE APE 4 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

SGT 3600.4 8GR 3859.6 SG3 13t0,8

RRT °9626 RRF .9986 RTF ._28

$GB 52?8.2 R23 .1220 R1S .9914

DGI 5228.8 9G2 720.S THA 47.07

FLIGHT TINE 240,00

ORBIT DETERMINATION ACCURACY

ST 99.3 DR 115.8 S6 126.8

CRT .9922 CR6 -.999_ CST -.6873

LSA 19?.9 MSA 12.6 S3A .4

ELI |52.2 EL2 9.4 ALF 49.42

ARRIVAL DATE NOV 29 19?1

EARTN TO MAR8

160.95 ECC .16921 INC $.6086 Vl 29.784

164.26 RCA 14D.89 APO 219.01 V2 28,?49

201,80 ZAC TO:riO ETC 2?1.03 LV! 21.53

3.82| DPA "95.70 RAP 298.69 ECC 1,8959

INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

t6 8 SO 2448.7 -34.22 95.33

16 28 8 2394.9 -51.16 92.68

16 56 35 2?06.8 -28.29 86.98

17 41 9 2159.9 -28,11 Y6.5g

18 49 4 1927.7 "25.26 99,80

20 15 15 1633.9 -26.11 3Y.96

21 40 9 1353.6 "28.29 15.90

O_DIT OETERNINATION ACCURACY

8T 100.! 8R 105,2 S8 127.9

CRT *9g44 CflS ".9991 CIT ".989Z

LSA 193.2 NSA 11.? $SA .S

ELI 145.0 EL2 7.7 ALF 45.44

ARRIVAL DATE NOV 30 197|

DISTANCE 580.35? EARTH TO MARS
RL 149.61 LAL -.00 LOt. 193.$8 VL 32.282 GAL

RP 213.46 LAP °.71 LOP 26.71 V! 22.986 GAP

RC 139.171 GL 29.08 GP "30.19 ZAL 135.07 2AP

PLANEYOCENTRIC CONIC

C3 17.196 VNL 4.147 DLA

LNCH AZMTH. LNCH TIME L-I TIME INJ LAT

30.00 15 29 48 3373.11 -43°74

80.00 t5 94 ? 3308.39 -38.02

?0.00 16 29 0 3205.71 -32.96

80.00 17 21 5 3042.56 -29.27

90.00 18 35 17 2803.06 -27.88

100.00 20 3 56 251?.03 -2g.27

110.00 21 28 2? 2252.53 -32,96

DIFFERENTIAL CORRECTIONS

TDE 1.3583 TRA 1.7150 TC3-2.6552 OAU .70g7

ROE 1.2362 RRA 2.0172 RC3"t.5744 FAU .14664

FDE 4.9869 FRA 9.2136 FC3-?.4831 BSP 8628

BO[ 1.8566 BRA 2.6790 BC3 3.0869 FSP 2433

-4.53 AZL 80.87 HCA 193.15 8HA 100.97 ECC .18082 INC S. lS/9 Vl 29.784

3.57 AZP 93.05 TAL 332.09 TAP 165.20 RCA 146.84 APO 215.11 V2 25.714

83,30 ETS 174.98 ZAE 119.90 ETE 1g9.29 ZAC 72.37 ETC 270,83 LVl 16.84

13.88 RAL 32?.65 RAO 6641.6 VEL 11.714 PTH 6.?5 VHP 3.719 ON -53.53 RAF 298.80 ECC 1.2830

INJ LONG |NJ RT ADC INJ AZNTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

1t6.g4 195.78 110,98 16 26 I 2373,1 -31.15 g0.74

113.53 198,19 104.30 16 4g IS 2308,4 -28,38 87.08

106,54 Igg.52 99,50 17 22 26 2205.7 -29.78 80.22

94.76 200,11 96,16 18 11 47 2042,G -25.80 _8.67

??.31 200,26 94.94 Ig 22 0 1803.1 "25.06 91,53

36.t2 200.1! • g6.16 20 49 $3 1517,0 -23,80 30.04

39,45 19g.52 gg,50 22 5 59 1252.9 -25,76 9,14

N]O-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT 3828.4 SGR 3584,9 $G3 1386.g ST 101.1GR 95.? SS 127.5

RRT ,9671RRF *gg85 RTF .9673 CRT .gg63 CRS -.g987 CST -.gg06

$GB 5244.8 R25 .1300 RI3 .9900 LGA 188.4 NSA ID.9 SSA .5

$G1 3201.6 SG2 871.3 THA 43.05 ELI 13g.1 EL2 6,0 ALF 43.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUM¢M OAT] APR 4 1971

NELIO¢[NTRIC ClOiIlC

RL |41.$1LAL -.00 LOL |85oil YL ll,R64 GAL

RP 813,77 LAP -.$8 LOII 2?,t0 VP 22,541 GAP

RC $41,543 SL 22°07

PLANET¢_ENTRIC CONIC

C3 18.684 VNL 4.085

LNCN AZMTH LNCH T|ME

30.00 15 45 34

$0.00 15 13 12

TO.DO 15 51 $8

80;00 17 47 48

90.00 $9 3 44

100,00 20 30 40

110.00 21 51 24

FLIGHT TIH[ 242,00 ARRIVAL OATE OEC 2 1871

OIITANCE 584,530 EARTH TO MARl

"4,3t AZL 87.27 HCA 194,33 8MA |81,00 [¢C +lIRO9 INC 2.753? Vl 25.784

3.19 AZP 92,65 7AL 331,77 TAP 166.10 RCA 146,78 APO 215,23 V2 25._0

Se -28.10 ZAL 136.54 ZAP el.50 £Tl 174,32 ZAE 111.g8 ETE I96.99 ZAC 74.48 ETC 270,G5 L¥I 17.97

OLA !0,93 RAL 328o91 RAO tl41.3 V[L 11,693 PTH 1,75 VHP 3,843 OPA -55.58 RAP 285,17 ECC 1,2741

L-I TIME INJ LA7 INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LON$

3310.24 -42.08 111.82 194.34 114.65 16 40 44 2310.2 -28.46 87,18

5216.72 -36.65 107.94 197.09 108.07 17 7 8 2256.7 -25.84 82.68

3122.86 -31.85 100.31 198.70 103.03 17'44 0 2122.7 -23.42 74.91

2947.73 "29.38 87,85 199,51 99.68 lR 36 56 1947.7 -21,61 $2.49

2702.66 -27.08 70,08 199,74 98.48 19 48 47 1702.7 -20,92 44,75

2422.21 -28.38 49°22 199.51 99.68 21 ]1 2 1422.2 -21.61 23.85

2169.47 -31.85 29.23 198,70 103.03 22 27 33 1169.5 -23.42 3.83

DIFFERENTIAL CORRECTIONS

TOE 1.3411TRA 1.9178 TC3-2.8534 BAU .7172

ROE 1.1195 RRA 1.8851 RC3-1.4823 FAU ,15218

FOE 4.9727 FRA 9.6878 FC3-7.8966 BSP 8683

ROE 1,7472 DRA 2.6890 BC3 3.2154 FSP 2575

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4059.3 8GR 5344.$ 8G3 1450,S ST 102.7 SR 88,3 18 127.8

RRT .9690 RRF .9981 RTF .9696 CRT .9979 CR8 -.9981 CST -.992]

SGB 5259,? R23 .1585 R13 ,9885 LSA 186.0 NSA 10.1 83A .8

$01 5220.2 602 642.8 THA 39.31 EL1 135.4 EL2 4.3 ALF 40.$9

LAUNCH DATE APR 4 1971 FLIGHT TIME 244.00 ARRIVAL DATE DEC 4 1971

HELIOCENTRIC CC_IZC

RL 149.$1LAL -.00

RP 814.08 LAP -.64

RC 143,936 GL 19.48

DISTANCE 588,701 EARTH TO MARS

L(X. 193.58 VL 32.266 GAL -4,44 AZL 87,60 HCA 195.51 SMA ]81.04 ECC .18962 INC 8.3962 Vl 25.784

LOP 29.08 VP 22.512 GAP 3.00 AZP 92.31 TAL 331.47 TAP 166.98 RCA 146.71 APO 215.37 V2 25.645

GP -28.22 ZAL 157.78 ZAP 79,69 ETS 173.76 ZAE 117.90 ETE 194.94 ZAC 76.37 ETC 270.49 Lv! 15.49

PLANETOCENTRIC CONIC

C3 16.36] VHL 4.045

LNCH AZMTM LNCH TIME

50.00 15 59 15

$0,00 16 29 37

70,00 17 I] 32

80.00 18 10 20

90.00 19 87 37

100.00 20 53 12

110.00 22 10 38

DLA 8.54 RAL 330.06 RAD 6041.2 VEL 11.679 PTH 6.71 VHP 3,589 DPA -49.84 RAP 293.74 [CC 1.2593

L-! TIHE INJ LAT INJ LONG :NJ RT ARC INJ AZNTH INJ TZH[ PO CST TIM INJ 2 LAT INJ 2 LONG

3257.51 -40.50 107.75 193.48 117_48 16 53 33 2257.5 -28.12 84.32

317G.71 -35.29 103.43 196.44 110.87 17 22 34 2176.7 -23.38 79,15

3053,41 -30.68 95.26 198.26 105,60 18 2 25 2053,4 -21,31 70.63

2869.20 -27.35 82.25 199.22 $02.46 18 58 9 1869.2 -19.$0 57.52

2619.82 -26.11 64,21 199.51 101.26 20 11 16 ]619.9 -18.9S 39.4?

2343.67 -27.35 45.61 199.22 102.46 21 32 16 1343.7 -19.60 18.89

2100.23 -50.$8 24.18 ]98.26 105.80 22 45 58 1100.2 -21.31 339,85

OIFFER£NTIAL C(3_RECTION8

TOE 1,3398 TRA 2,0768 TC3-3.0817 BAU .7251

RDE 1.0860 RRA 1.?720 RC3-$.3632 FAU .15206

FOE 4.9999 FRAIO.I$97 FC3-8,0464 B8P 8829

80E 1,6937 BRA 2.?30| 8C3 3,3150 FSP 274S

bAUNCfl DATE APR 4 197]

HEL]OCENTR]C CONIC

RL |49.81 LAL -*00

RP 214.39 LAP -,60

RC 146,344 SL 17,10

PLAN[TOC[NTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4292,7 SG_ 3138.5 SG3 1503,1 ST 104.9 SR 82.7 83 128.9

RRT ,9691 RRF .9976 RTF .9705 CRT .9191 CRS -,9974 CST -,9938

$GB 5314.1 R23 ,1475 R13 ,9868 LEA 185,4 NIA 9.3 88A .R

801 59?6,8 809 69t.1 THA 35,R6 ELI 135.e EL2 9.7 ALF 18.23

FLIGHT TIME 946°00 ARRIVAL OATE DEC 8 1971

DIBTANCE 599.675 EARTH TO MARS

LOL t93.58 VL 32.269 GAL -4.50 AZL 87.89 HCA 19R.i9 IHA |11,0! EC¢ ,15_]9 INC 9,1060 Vl 29.784

LOP 30.26 VP 22.475 GAP 9.RI AZP 99,09 TAL 531,17 TAP I67.86 RCA 146.64 APO 215.52 V2 25,609

OP -24,S4 ZAL 138.83 ZAP 77.90 [TS 173.28 ZA[ 116.69 ET[ $t3.12 ZAC 78.0T [TC 270.33 LVI 15,18

C3 18.173 VHL 4.022

LNCH AZNTH LNCH TIME

50.00 ]6 11 15

60,00 18 43 3S

70.00 17 28 27

90.00 16 28 42

90.00 19 48 $

lO0.O0 21 12 34

1|0.00 22 27 54

DIFFERENTIAL CCRR[CTION$

70[ ],3391 TRA 2.2263 TC3-3,IB70 IAU .7437

ROE .9496 ERA ].6481 RC3-1.2942 FAU ,1561G

FOE 4_8089 FRAtO.358R rC3-l.3594 98P 8988

60[ 1.6418 |RA 2.7699 |C3 3,438? PEP 8719

DLA 6,45 RAL 531.11RAO 6141,] V[L !|,671PTH 6.71VHP 3.550 OPA -48.2? RAP 292,4T ECC !.2662

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ASRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOttG

3212,97 -39.01 104,47 193,03 ]19.70 17 4 47 2213.0 -24.]0 92,01

312$.02 -34.00 99.73 196.14 113.08 t? 36 l 9126.0 -RI.FB 76.87

8995.01 -29.52 91,11 198.11 lO8.Ol 18 18 82 1995.0 -19,45 $?.13

2803.13 -21,30 77.63 199.18 104.67 19 16 85 1803.2 -1:.79 53.4S

2550.33 -25.10 58.37 199,S2 103,48 80 30 34 1550,3 -]7._: 35.15

227?.66 -96,30 38,99 199.]8 104,67 81 50 32 1277.7 "17,79 14.62

2041.83 -89,58 20.03 tR$.tl 108.01 83 ! 56 1041.8 -19._5 356.05

HID-COURSE EXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

8GT 4516.8 3GR 8915,$ 303 |532.7 IT 108.8 3R 78.4 38 127,R

RRT .2718 RRF .8970 RTF ._,33 CRT .R997 CRI "*lRll Cl¥ "o9147

IG9 53T5.? R93 *1486 RI3 ,9560 LBA 182.6 HSA 8,9 8SA ,J

801 5344._ 5G8 553.1THA 58*55 8L1 131,3 EL2 1.4 ALF 35.55

LAUNCH DATE APR 4 197] FLIGHT TIME 94R,00 ARRIVAL DATE DEC I ]8?t

HELIOCENTRIC CONIC

RL t48,11LAL ",00

RP 814.79 LAP ",57

RC 141.770 GL 15.04

PLANRTOCENTRIC CONIC

C3 18,087 VHL 4,011

LNCH AZMTH LNCH TIME

50.00 16 21 92

60.00 16 56 33

70.00 17 43 18

80.00 18 45 38

90.00 20 3 52

100.00 21 29 28

110,00 22 42 45

OIFF[RENTIAL C_RflECTION3

TOE 1.3433 TRA 2.3731 TC3-3.3361 BAU .7640

ROE .8808 RRA 1.5361 RC3-1.2179 FAU ,15814

FDE 4.8256 FRA10.5386 FC3-8.5372 BSP 9009

BDE 1,6080 8RA 2.8285 RC3 3.5522 FSP 2784

OI8TANC[ 587.041 EARTH TO MAR8

LO_ t95,51 VL 32,879 SAL "4.SS AlL 83,15 HCA $8?,8? IMA tit,13 [CC ,tROll INC $,R531 VI 91,714

LOP 31.44 VP 99.438 GAP 9.15 AZP 91,71 TAL 550.55 TAP 111,79 RCA t4i.$? APO 215.ig V2 95,575

_P -93.02 IAL |51.?3 9AP 76.15 ET$ 178.87 ZAE 1|5,40 [T[ Ill,S9 ZAC /t.60 9TO 970,11 LV_ 14.01

OLA 4.12 RAL 112.01 RAO _t41.0 VEL 11.117 PTH 1.70 VHP 3.594 OPA -46,14 RAP 2tlo35 2CC 1.2648

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO ¢$T TIN INJ 2 LAT INJ 2 LONG

31?S.19 -3?,74 101,80 |92.96 19|.45 l? 14 45 2175.2 -22,35 80,]I

3082,95 -32,81 96,?9 1g6.09 114,85 17 47 55 2082,g -19,g9 73.89

2948,40 -28.43 67,60 198.18 109.79 18 32 24 1945,4 -17.80 $4,23

2?4?,]6 -25,28 73.78 1gg.34 106.45 19 32 23 1747.2 -16.19 50.07

2491,40 -24,t0 55.35 1gg.70 105.26 90 47 23 1491.4 -15,58 31.$6

2221.$? -25.28 35.15 19g,34 106.45 22 6 30 1921,$ -16.19 11.44

1992,2_ -28,43 15.58 ]98.18 109.78 23 IS 57 9g2.2 -17.B0 853.]5

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT!ON ACCURACY

SGT 473?.6 8DR 2717.4 $03 1551,7 6T 108,9 SR 71.1 $8 125.$

RRT og?30 RRF .g962 RTF .g754 CRT ,g9g9 CR$ -,g952 CST -.9956

$GB 5461.6 R23 .1483 R13 .9854 LSA 180.$ NSA 8.$ 68A !.0

801 5434.2 SG2 546.4 THA 2g.49 £L1 130.0 EL2 1,0 ALF 35.13

384



JPL TM 33-1OO - EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 4 lOT1 FLIGMT TI_ tSO,O0

DISTANCE 40t,tl4

31,8?t _AL "4,11 AZL 88.87 HCA tRt,D4 8NA

ARRIVAL DATE OEC ID I17!

MELIO¢EMTRI¢ CONIC

RL 149,il LAL -,OO LCL IQl,S8 VL

RP 215,04 LAP ".|8 LOP 82.11 VP 62,402 GAP 8,45 AZP 91,$4 TAL 330.53 TAP

RC 181,211 rd. 13,21 ¢,P "21,15 ZAL 140,53 ZAP .74,40 [T$ 1?2,$$ ZAE 114,05 ETE

PLANETO¢[MTRI¢ CQN|¢

Cl II,DeO VHL 4.010 OLA 3,01 RAL 138.R8 RAO 4&41,0 VEL 11.667 PTN 6.70 VNP 3,503 OPA "45.55 RAP 290.35 ECC S.RI4i

LNCH AZNTH LMCM TIN[ L'I TIN[ INJ LAT INJ LONG XNJ RT A8C INJ AZMTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

5D.OD 11 3t 23 3548,01 "36.57 99,61 192.92 1E2,I6 IT 23 46 2143.0 "20,95 ?R,54

lO,O0 17 ? 46 304R.19 "51.73 N.21 196,24 116.28 17 58 33 Z046.2 -18.51 ?t.Rl

?O.OO iT 5@ 21 2902o99 "27.48 84,78 198,42 111,21 18 44 St 1903.0 -16,3R 61.79

00.00 19 1 31 8199.26 -24.31 ?0,55 199.64 I07.89 19 46 50 1699,8 -|4.77 4T,t2

90.00 80 81 33 2441,03 -83.16 51.96 200,04 106.70 21 8 14 1441.0 -14.17 28,34

100o00 21 44 23 2173.73 "24.31 51.98 199.64 J07,89 82 80 37 DR?3,? -14.77 8.59

110.00 22 35 34 1949.81 "2?,42 13.?0 198,42 111.21 23 28 24 949.8 -16.36 ilO.Tt

[ARTN TO NAN8

I81.13 ECC .IRI48 INC t.6824 Vl 2O,Yt4

169,5T RCA t48.48 APO 215.88 V2 25,53l

180.10 ZAC 80,98 [YC 2?D,DI LVl 12.85

DIFFERENTIAL CCRRECTIONI

TD¢ 1,3612 TRA 2,5280 TC3-3,4633 8AU .T835

ROE .8280 RRA 1.437t RC3-1,1318 FAU ,IS886

FD[ 4,??10 FRA10.6936 FC3-6.5524 86P 9204

80[ 1.5913 6RA 2,9063 6C3 3,6435 FIP 2815

NID'COURIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 495T.9 IGR 8540.6 IG3 1563.8 ST 111.4 IR 66,T 88 124.6

RRT .9735 RRF ,9952 RTF .976? CRT ,9g95 CRS -,9938 CIT ",9964

8GB 5571.0 R23 .|475 R13 .9848 LSA 179,9 NSA 8.4 81A 1.1

801 5S48.8 IG2 519.3 THA 26.TT ELi 129.9 ELI 1,9 ALP 30.91

LAUNCH DATE APR 4 19T1 FLIGHT TIN£ 252.00 ARRIVAL DATE DEC 12 1971

HELIOCENTRIC CONIC

RL 146,11 LAL -.00

RP 215,37 LAP -.50

RC 151.669 GL 11.59

PLANETOCENTRIC C_NIC

Cl 18.136 VHL 4.017

LNCH AZNTH LNCH TIME

50.00 16 39 56

60.00 17 17 50

70.00 . 18 8 12

80.00 19 14 48

90,00 20 39 29

100.00 21 S7 40

!10.00 21 • 39

DI8TANCE 605.580

LOL t93.80 VL 32,880 GAL -4.68 AZL 88.58 HCA 800,8t IRA

LOP 33,79 VP 82,366 GAP 2.26 kip 91.35 TAL 350.80 TAP

GI,' -20.4D ZAL 141.88 ZAP TZ,TO_T8 172.23 ZAE 112.66 ETE

DLA 1,59 RAL 333,83 RAO 6641,1 VEL 11,670 PTH 6,71 VHP l,S01 DPA -44,38 RAP 289,47 £CC 1.2696

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3115.55 "35,54 9?.•9 193.14 124.00 17 31 52 2115.5 -19.55 ??.22

3014.72 -30.76 92,10 196,53 t17.44 18 8 5 8014.7 -17.23' ?0.23

2866.89 "26.50 82,35 198.78 112.38 18 55 59 1866.6 "15,09 39.73

2658.06 -23.43 67.81 200.06 109.06 19 59 6 1658.1 -I3.$1 4_.81

239T.•0 "82.28 49.09 200.48 107.88 21 15 2? 139?.? -12.92 25.6?

2132.55 "83.43 89.18 200.06 _09,06 22 33 12 1132.5 -13.51 6.16

1913.41 -86,50 11.27 1g8.78 112.38 23 39 32 913.4 -15.09 346.65

EARTH TO NAk3

|81,25 ECC .19220 INC 1.4363 Vl 29.784

170.41 flea 146.42 APO 816.09 V2 85.409

186.85 ZAC 82,24 ETC 269.94 LVI 11.96

DIFFERENTIAL CCRRECTION8

TOE 1.381fTRA 2,6802 TC3-5.3775 BAU ,8043

R0£ .7838 RRA 1.3464 RC3-t.0505 FAD ,IS84R

F0£ 4.7126 FRAIO.•958 FC3"8,5026 8SP 9480

BD£ 1.5184 BRA 2.9994 BC3 3.?285 FSP 2829

LAUNCH DATE APR 4 1971

H[LIOCENTR|¢ CONIC

Rk /49.61LAL ",00

RP 215,?1 LAP ".46

iC 156.143 GL 10.11

PLANETOCENTRIC CONIC

C3 16.241 VHL 4.030

LNCN AZMTH LNCN TIME

50.00 19 4• 42

IO.OO 17 29 51

70.D0 10 1841

80.00 19 26 42

90.00 20 4? 58

100.00 22 9 34

I10,00 23 18 13

MIO-COURS[ EXECUTION ACCURACY

IGT 5173.9 8GR 83TT.5 IG3 1567,4

RRT ,g755 RRF .9940 RTF .9779

8GB 5894.0 R23 .1449 R13 .9844

IGI 56?2.4 IG2 495.6 THA 24.30

FLI;HT TI_ 284.00

DISTANCE 609.542

LOL 191,58 VL 32,264 GAL "4,75 AZL 68.74 MCA 2DI,IT INA

LOP 14.95 VP 22.329 GAP 2.08 AZP 91.18 TAL 329.86 TAP

GP -19,27 ZAL 141,86 2AP 71,05 ITS 171.99 ZAE 111.24 ETE

DLA .33 RAL 354.63 RAD 8141.1 V£L 11.6T4 PTH 6.71 VHP 3. 500 DPA "43.30 RAP 888.ll

L'i TIME IMJ LAT INJ LONG INJ RT AIC INJ AZNTfl INJ TIME PO CST TIN INJ 2 LAT

3098.DT -34,64 kR.88 193.4T 124.92 17 39 14 2092.1 -18.43

298•.72 -29.90 90.33 196.92 118.39 18 16 45 1987,? "16.12

2635.25 -25.67 80.89 199.24 113.34 19 6 2 1835.2 -13.98

2622.54 -22.62 55.48 200,57 110,03 20 10 25 1622.5 -12.41

2360.2? -81.48 46.64 201.01 |08.85 21 27 1g 1360.5 -!1.81

2097.01 -22.62 26.85 200.57 lID.D3 22 44 31 !097.0 -12.41

1882.07 -25.6T 9.21 199,24 113,34 23 49 35 882.1 -13.88

ORBIT DETERMINATION ACCURACY

8T 114.1 DR 62.9 89 123.4

CRT .9g85 CRS -.9920 CST -.9971

LIA 179.2 MIA 8.3 IIA 1.2

ELI 150.2 EL2 3.0 ALF 28.85

ARRIVAL DATE DEC 14 ll?l

EARTH TO MARl

181.32 ECC .19296 INC 1.2915 Vt 29.T84

1?1.21 RCA 146.33 APO 216.31 V2 25.461

187.75 ZAC 83,31 ETC 2GV,83 LVi 11,12

ECC 1.8673

ZNJ 2 LONG

71.11

68.82

5Y.g8

42.75

23.77

4.12

346.59

DIFFERENT IAL CORRECTIONI HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4040 TRA 2.1516 TC5-5.IRD4 BAD .8297 8GT 5385.3 8GR 2227.3 803 1584.1 ST !16.8 JR 59.5 18 122.2

RD[ .74l? RRA 1.2819 RC3 -,RTlt FAU .15744 RRT .8730 RRF .8925 RTF ,_,8t CRT ,9871CR8 -,llOg Cil -,it?/

FD( 4.6554 FRAID.8551YC3"i.3818 lip 9552 $08 5817.8 R23 .1413 RI3 .8840 LSA i?8.D NSA 8.3 88A 1.2

tDE 1.5920 BRA 3.1001 Re3 3.8018 FSP 2830 801 5808.3 502 4T8.4 THA 82.08 ELI 131.1 2L2 4.1ALF 28.85

LAUNCH DATE APR 4 1971 FLI;NT TIME 258,00 ARRIVAL DATE DIC II 1971

HELIOCENTRIC CONIC DISTANCE 613,701 EARTH TO MARl

RL 149.61 LAL -.00 LOL 195.58 VL 82.889 GAL -4,82 AZL 88.90 HCA 202.53 8NA |81,40 [CC .183T? INC 1.1046 Yl 29.784

RP 216.04 LAP -.42 LOP 36.11 VF 22.895 GAP 1.90 AZP 91.02 TAL 329.51 TAP |T8.04 RCA 146.25 APO 216.54 V2 25.424

IRE 151.631GL 8.81GP -16.23 ZAL 142.43 ZAP 69.44 ITS 171.78 ZA[ 109.81ET[ 186.77 ZAC 94.43 ETC 269.73 LVI ID.32

PLAN2TOCENTRZC ¢QNI¢

C3 16.391 VNL 4.049 DLA ".?R RAL 385.35 RAD 8641.2 V[L 11.680 PTH 6.?8 VHP 8.50R DPA -42.31 RAP 217,9R £CC 1.2688

LNCN AZNTH LNCH TIN[ L-I TIN( INJ LAT INJ LONG |NJ RT AIC INJ AZNTM INJ TIME PO ClT TIN INJ 2 LAT INJ 2 LONG

50.00 19 $4 46 8072.01 -33.85 95.02 193.60 125.68 l? 45 58 20?2.0 -17.46 75.18

60.00 I? 35 10 2964.55 "29.14 18.64 IR7.40 119.1? 18 24 35 _964.S -15.15 t7.t2

?O.OD 11 28 20 2808.22 "24.93 78,54 1g9.?7 114.14 lg IS 8 1808.2 -13.02 $6.48

10.00 19 37 27 2591.79 -21.80 63.49 201.15 110,83 20 20 39 15gl.8 -11.44 40.98

90.00 20 59 15 232?.86 "20.75 44.54 20|.60 |09.66 21 38 2 1327.9 -10.84 21.89

100.00 22 20 19 2066.26 -21.88 24.66 201.15 110.83 22 54 45 1066.3 -11.44 2.35

!10.00 23 2? 46 1153.04 -24.93 7,46 199.77 114,14 23 58 4] 855.0 -13.02 145.40

DIFFERENTIAL CORRECTIONI MID-COURSE EXECUTION ACCURACY ORBIT D£TERNINATION ACCURACY

TOE 1.4351 TRA 2.9837 TC3-3.7709 BAU ,9495 SGT 55g2.9 $GR 2069.3 $83 1555,8 6T 119.8 IR 56.6 $S 121.0

ROE .7160 RRA 1.113• RC3 -,g003 FAU .15584 RRT ,9721RRF .9907 RTF .9795 CRT .9951CR$ -.9878 CIT -.gg82

FOE 4.6014 FRAlO.8808 FC_-8.2312 BIP 9915 $G_ 59?0,4 R23 .1366 R13 .9838 LSA 179.2 MSA 8.5 SIA 1,3

6D£ 1.6038 6RA 3.2099 BC3 3.876g FlP 2824 SG1 5952.6 SG2 460.7 THA 20.08 ELI 132.4 EL2 5.1ALF 25.21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS APR 4 $971

HELIOCENTRIC CONIC

RL 149.61 LAb -.OD

RP 216o39 LAP -.39

RE 661.184 GL T,83

PLANETO¢ENTRIE E_41C

C3 16.575 VHL 4.D?1

LNCH AZNTH LNCH TINS

30.00 17 t 15

60.00 17 42 48

70.00 18 37 $

80.00 !g 47 $2

90.00 21 9 27

t00.00 22 30 3

110.00 23 36 27

FLIGHT TIN[ |S8.O0 ARRIVAL DATE DEC $$ 1871

DI8TAN¢[ 617.857 EARTH TO #AR3

LOL 193.58 VL 32.284 _AL "4.8| AZL 89.04 HCA 203.69 8NA IRl.40 ECC .19462 ZNC .9624 Vl 29.794

LOP $7.27 VP 22.256 GAP 1.72 AZP 90.88 TAL 329,15 TAP |72.84 RCA 148.16 APO 216.79 V2 25.385

6P -$7.68 ZAL 142.95 ZAP $7.87 ETS $7[.6[ ZA[ ]08.38 ETE 185.91 ZAC 85.38 ETC 269.64 LV| 9.59

OLA -1.7? RAL S3S.ID RAG 8641.3 VEL I].688 PTH 6.72 VNP 3.S16 DPA -41.40 RAP 287.37 ECC 1.2726

L-I TIME [NJ LAT INJ LONG [NJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

3054,89 -36.16 93.98 ]94,39 $26.30 [7 52 10 2054.9 -16.$4 74,39

2944.63 -88.47 87.58 197.g4 ![9.82 18 31 46 1944,8 -14.32 66.60

2784.90 -24,27 77.05 200.36 114.80 ]9 23 28 1784.9 -]2.18 35.20

2585.18 -21,23 6].78 20[.77 11].50 20 29 57 1565.2 -ID.59 39,46

2299.74 -20.09 42.74 202.24 110,33 21 47 4? 1299,? -9.99 20.26

2039.63 -21.23 2].15 20[.77 111.50 23 4 3 I039.6 -ID.59 .83

1831.72 -2A.27 5.97 200.36 114.80 24 8 59 831.7 -12.18 344.11

DIFFERENTIAL CCRRECTION8

ThE 1.4661 TRA 3.1651 TCS-3.SS26BAU .8734

fiDE .6897 RRA 1.1109 RC3 ".8630 FAU .15390

FOE 4,5429 FRAIO.8747 FC3-8.0387 B[P 10172

BDE 1.6202 BRA 3.3261 8C3 3.9417 F[P 2803

LAUNCH DATE APR 4 1971

NELIOCENTRIC CONIC

RL 149,61 LAL -.00

RP 216.78 LAP -.35

RC $63.649 GL 6.36

PLANETOCENTR]C CONIC

C3 16.790 VHL 4.098

LNCH AZNTH LNCH TINS

50.00 17 7 12

60.00 17 49 35

?D.00 16 44 57

80.00 19 $6 4

90.00 21 18 43

100.00 22 38 56

$10,00 23 44 23

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5795,2 8GR 1g81.8 883 1541.1 ST 122.7 SR 53.9 SS 119,6

RRT .9708 RRF .9886 RTF ,9801 CRT .9926 CR6 -.9861 CST -.9985

SGG 6118.2 R2S ,1311 RIS .9836 LSA 179.4 NSA 8.7 39A 1.3

$G! 6101.8 382 448.3 THA 18.29 ELI 133.9 EL2 6.0 ALF 23.62

F_IGHT T]NE 260.00 ARRIVAL DATE DEC 20 1971

DZ8TANCE 622.008 EARTH TO NAR6

LOL 193.56 vL 32.299 GAL -4.96 AZL 89.17 HCA 204,85 8NA 181,S6 [CC .19551 INC .8332 VI 29.794

LOP 38.43 VP 22.220 GAP 1,84 AZP 90.78 TAb 328.79 TAP 173.83 RCA 146.06 APO 817,06 V2 25.34?

GP -16.40 ZAL 143.44 ZAP 66,35 ET8 171o46 ZAE 106.96 ETE ]85.14 ZAC 86.26 ETC 269.57 LVI 6.91

DIFFERENTIAL CORRECTIONS

TD[ 1.5012 TRA 3._871 TC3-3.9236 BAU .8975

RDE .6680 RRA 1.0432 RC3 -.7683 FAU .15143

FOE 4.4893 FRA10.844§ FC3-?.SP83 BSP 10451

8DE 1.6431 _qA 3.448? 8C3 3.9984 FSP 2780

DLA -2,65 RAL 336.79 RAD 6641.4 VEL 11.697 PTH 6.73 VHP 3.531 DPA -40.57 RAP 286.84 ECC 1.2T63

L-! TINS INJ LAT [NJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3040.33 -32.57 93.07 194.93 126.82 17 57 52 2040.3 -15.93 73.72

2927.59 -27.89 86.51 198.53 120.36 18 38 23 1927.6 -13.60 63.73

2764.80 -23.69 75.78 200.99 115.35 19 31 2 1764.8 -11.45 54.10

2542.10 -20.65 80.32 202.44 112.06 20 38 27 1542.1 -9.85 38.15

2275.35 -19.3] 41.19 202.91 110.89 21 56 40 1275.3 -9.25 18.86

2016.57 -20.65 21.69 202.44 112,06 23 12 33 1016.6 -9.83 359.52

1811.62 -23,69 4.70 200.99 115.$5 24 14 35 811.6 -11.45 343.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 5993.1 $GR 1844.6 683 1526.2 8T 125.7 6R 51.6 66 118.3

RRT .9686 RRF .9861 RTF .9806 CRT .9C98 CRS -,9622 CST -,9989

9GB 6270,$ R23 _1253 R13 ,9834 LSA 180.0 NSA 9.0 33A 1,3

881 6255,1 882 439.5 THA 18.69 ELl 135.7 EL2 6.9 ALF 22.16

LAUNCH DATE APR 4 1971

HELIOCENTR IC CONIC

RL 14g._1 LAL -,OD

RP 21?.08 LAP -.31

RC 166./78 GL 3.39

PLAN[TOCENTRIC CONIC

C3 17.032 VHL 4.127

LNCN AZNTH LNCH T|N(

30.00 17 12 42

60.00 17 55 56

70.00 16 52 13

80.00 20 4 12

90,00 21 27 14

100.00 22 47 4

110.00 23 B1 39

FLIGNT TI_ 262.00 ARRIVAL GATE DEC 22 1971

DISTANCE 626.156 EARTH TO NAR6

LOL 196.58 VL 32.305 GAL -5.04 AZL 89.28 HCA 208.00 8NA 181.6§ ECC .19644 INC .7134 VI 89.784

LOP 39.58 VP 22.104 GAP 1.36 AZP 90,64 TAL $28,41 TAP 1?4,41 RCA 145.g? APO 217.33 V2 65.308

GP -15,80 ZAL 143.90 ZAP 64,88 ET3 171.35 ZAE |O5,SS ETE [84.46 ZAC 87.07 ETC 269.50 bY1 8.27

DLA -S.43 RAL 337.45 RAG 6641.5 VEL 11.708 PTH 6.74 VHP 3.550 DRA -39.79 RAP 286.38 ECC 1.2603

L-[ TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

$028.00 "$2.07 92,33 195.52 127,24 18 3 !0 2028.0 -15.33 73.16

2913.04 -27.39 85,61 199.16 120.80 18 44 29 1913.0 -12.99 64.99

2747.51 -26,18 74.69 201.66 115.81 19 38 1 1747.5 -10.81 53.16

2522.15 -20,13 59.08 203.13 112.53 20 46 14 [522,2 -9.20 3T.02

2254.21 -18.99 $9.85 203.68 111.36 22 4 48 1254.2 -8.59 IT.65

1996,68 -20.16 20.43 203.13 112.53 23 20 20 996.6 -9.20 356.$9

1?94.$3 -23.18 3.61 201.68 !15.81 24 21 $4 ?94.3 -10.81 $42.98

OlFFCRENTIAL CORRECT|ONE

TOE 1.3391 TRA 3.4395 TCS-3.9858 BAD .9217

ROE .8498 RRA .9602 R¢3 -.7104 FAD ,|48S1

FOE 4.4370 FRAtO.7966 FCS"?.SS36 88P ID?SO

8DE 1.6706 8RA 3.$764 |CS 4.0481 FSP 2751

LAUNCH DATE APR 4 1971

HELIOCENTRIC CONIC

RL 149.61 LAL -.DO

R@ 217.43 LAP ",El

RC 168.717 GL 4.70

PLANETOC[NTRIC CONIC

C3 17.299 VHL 4.159

LNCH AZNTH LNCH TINE

30,00 1? 17 48

60.00 18 1 4?

?D.00 18 38 54

60,00 20 11 39

90.00 21 35 1

100.00 22 34 31

110.00 D 2 16

L_. 193,18 VL 32,$1t GAL

LOP 40.73 VP 22.147 GAP

6P -14.89 ZAL 144.34 ZAP

OLA -4,13 RAL 338.08 RAG 0841.8

L-I TIN[ ]NJ LAT INJ LONG

3017.84 -31.S4 91.71

29D0.63 "26.85 84.85

2732.70 -22.74 73,77

2504.95 -[9.68 57.99

2235.93 "16.53 38.71

1979.42 -19.68 19.35

1779.51 -22.74 2.69

DIFFERENTIAL CORRECTIONS

TDE 1.5771 TRA 3.5902 TC3-4.0440 BAU .9476

ROE .6337 RflA .9207 RC3 -.6578 FAU .14593

POE 4.3766 FRA10.?$62 FC3-7.3031 DIP 11002

BD[ 1.6997 BRA 3.7064 BC3 4.0972 FSP 27D9

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 8186,2 3GR 1738,? 8GS 1501.9 ST 128.8 SR 49.5 88 111.1

RRT ,9860 RRF ,9031RTF ,_09 CRT .9881 CR$ -.9789 C|T -.J891

8GB 8423.4 R2S ,[193 RI) .9833 LSA 180.7 _SA 9.4 3SA 1.4

|G! 6410.? 382 433.5 THA |S,24 [L[ 167.8 EL2 7,? ALF 20.84

FLIGHT TIN[ 284.00 ARRIVAL DATE DEC 24 1971

OlITANC[ 360.299 EARTH TO MARl

-S,12 AZL 89,38 NCA |07.11 [HA |8[,74 2CC ,t9742 |NC .BO6S Vl 29.784

1,[8 AZP 90,54 TAL 323,0_ TAP $?S,18 RCA 146,88 APO 217,82 V2 85,889

IS._S IT8 1?[.26 ZA[ [04.$S [T[ [83.85 ZAC 8?.82 [TC 2i9.4S LVI ?.88

V[L [$,719 PTH 6,73 VHP 3,572 OFA -39,07 RAP 286.99 [C¢ [,264?

INJ RT ASC INJ AZNTH INJ TEN[ PO C6T TIN INJ 2 LAT INJ 2 LONG

[86,14 $2?,59 18 8 6 2017.8 -14,83 72,?D

lgg,81 121,[7 f8 50 7 1gOD,? -12.46 84o3T

202,33 $16,20 [9 44 2? 1732,? -13.27 52,$8

203,85 112.92 20 53 24 IS04.9 -8.64 36.03

204.35 111.?S 22 12 17 1235.g -8.03 16,61

203,83 112,92 23 2? SO 9?9.4 -8,64 35?.42

202.35 ]16.20 0 3] 58 ?7g,5 -10,27 341.27

NID-COURSE EXECUTION ACCURACY C_SIT D[TERNINATION ACCURACY

8GT 63T3.8 8GR 1636.6 8G3 1477.4 8T 131.8 3R 47.6 66 113.6

R_T .g628 RRF .9795 RTF .9812 CRT .g82! CRS -.g762 C$T -.9993

SGB 6580.5 R23 ,]129 R13 .9832 L[A I01.4 N6A g.8 6SA 1.4

8G1 6566.S SG2 429.5 THA 13,95 EL1 139.8 EL2 8.5 ALF 19,63

386



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAU_CN DATE APR 4 IS?t

NtLIO¢ENTRI¢ CCNIC

NL 149,RI LAL -,DO

RP RIT,?9 LAP -.24

R¢ t?t.268 GL _.90

PLANETO¢EHTRIC CONIC

C$ 1?.588 VHL 4.|94

LNCN AZNTH LNCH TIME

SO.DO 17 22 33

80.00 18 ? 11

?O.DO 19 S 4

SO.DO 20 IS 30

90.00 2! 42 11

100.00 23 1 22

110.00 0 S 26

FLIGHT TI_[ Ill.D0

D|STAN¢[ 634.436

LOL 193.58 VL 32.317 GAL "S.2O AZL 19.49 HCA 80t.29 IRA 29.764

LOP 41,87 VP 22.111 GAP 1,01 kZP 90.45 TAL 327,64 TAP 25.229

GP -14.1S ZAL t44.?6 ZAP U.O? [T$ 171.17 ZAE 102.77 [T[ 7.13

DLA -4,76 RAL 358.70 RAO G_|.? V[L 11.T31 PTH 6,?G VHP 3.597 DPA "38.40 RAP 285,SD ECC !.239S

L'| TIN( |NJ LAY INJ LONG [NJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3009.01 "31.29 91.20 196.78 127.81 18 12 42 2009.0 -14.41 72.31

2890.27 "86,59 84.81 200.49 181.48 18 56 22 1890.3 -12.02 63o85

2?20.0? -88.36 72.99 203.06 116.52 19 50 24 1720.1 "9.90 $1.88

2490.17 "19.29 ST.O? 804.59 113.25 21 O D IA90.2 -t118 35.2 R

2220.13 -18,13 37.73 205,10 112.08 82 19 11 1220.2 -?._3 1S.71

1964.66 "t9.89 18.43 204.S9 113.25 23 34 ? 964.6 -8.16 3SG.S9

1766.89 -82.36 1.91 203.06 116.52 0 37 53 766.9 -9.SO 340.$9

ARRIVAL OAT[ DEC 2R 1S71

EARTH TO MARl

lEt.G4 ECC ,19343 INC .SOS7 Vl

175,93 RCA 145°76 APO 217.93 v2

183,$1 ZAC 88.51 [TC 268.40 LV|

D|FFERENTIAL C£RRECTION8

TD[ 1.61g7 TRA 3.7436 TC3-4.ogo9 BAU .D?2S

ROE .6210 RRA .8656 RC3 -.6080 FAU .14277

• FDE 4.32S0 FRAlO.6344 FCS-7.D2?O BSP 11295

DOE t.7647 ERA 3.8422 DC3 4.1358 FSP 2670

RIO-COURSE EXECUT|CN ACCURACY _BIT DETERMINATION ACCURACY

SET $$57.9 SGR 1545.3 SG3 1451.4 ST 134.9 SR 46.0 SS II4.S

RRT .9588 RRF .9753 RTF .9814 CRT .9777 CRG -.9713 CST -.8995

SOB 6?37.5 R23 .1067 R13 .9830 LSA IBm.4 HSA 10.2 SIA ].4

SG1 6723.G SG2 428.0 THA 12.78 ELI 142.2 EL8 9.2 ALF 18.52

LAUNCH DATE APR 4 1971 FLIGHT TZME 2¢8.00 ARR[VAL DATE DEC 68 1971

HELIOCENTRZC CONIC

RL 149.R1LAL ".OO

RP 218,13 LAP ".20

RE 173.829 GL 3.1D

PLANETOCENTRIC CONZC

C3 ]?.gOD VHL 4.231

LNCH AZNTH LNCH TINE

50.00 ]? 26 50

60.00 18 12 13

70.00 19 IO 46

$0.00 2O 24 50

$0.00 22 48 47

IOO.O0 23 ? 41

110.00 0 14 9

DISTANCE 638.572

LOL IR3.58 VL 38.323 GAL "5.80 AZL 89.59 HCA 209.43 IMA

LOP 43,01VP 82,0?$ GAP ,83 AZP 90.39 TAL 327.2S TAP

GP -13,52 ZAL 183.19 ZAP tlO.?3 [T3 171.1_ ZA[ I01,41ET[

EARTH TO MARS

181,99 ECC .!q949 IN¢ .4137 Vl 89,?$4

176.68 RCA 145.63 APO 818,24 V8 81,189

189.83 ZA¢ 89.13 ETC 269.3T LV! I.DO

DLA -5.32 RAL 339.29 RAD 664t.9 V[L J|.744 PTH 6.77 VHP 3.624 DPA -3?.?R RAP 265.39 2CC 1.2946

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TIN[ PO C$T TIM INJ 2 LAT _NJ 2 LONG

3001.93 -30.98 90.79 197.45 128.11 18 17 O 2001.9 -14.06 71.99

2881.98 "86.26 83.69 201.19 121.73 19 O 15 1R81.6 -11.65 69.41

2709.41 -22.03 TZ.33 203.79 1tG.78 19 55 S6 1709.4 -9.41 51.10

2477.57 -18.94 30.29 205.34 113.52 21 6 ? 147?.6 -7.?4 34.52

2206.70 -17.79 36.99 205.86 !12.35 22 23 33 1206.7 -7.11 14.84

1952.04 o18.94 t?.65 205.34 113.32 23 40 13 952.0 -7.74 399.89

1756.28 °22.03 1.25 203.79 116.78 043 25 ?SG.2 -9.4. 340.02

DIFFERENTIAL C_RRECTION8

TDE 1.6636 TRA 3.8960 TC3-4.132R BAU .9981

ROE .6104 RRA .8137 RC3 -.5623 FAD .13948

FOE 4.2767 FRAID.535S FC3-6.7460 BSP 11577

DOE I,?721BRA 3.9801B¢3 4,1707 FGP 2629

LAUNCN OAT[ APR 4 1971

NELIOC(NTRIC CON|C

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACC_ACY

SET 6736.7 8GR 1461.0 $03 1483.4 $T 138.0 GR 44.3 8S 112.8

RRT .954I RRF *9704 RTF .9815 CRY .9729 Cfll -.9671 CST -.9996

SGB 6093.3 R23 ._OO8 R13 ,9829 LIA 1_3.4 MSA lO.S SSA 1.4

301 tllO.O $02 421.3 THA |1.74 ELI 144.6 EL8 D." ALF 1?,32

FLIGHT TIME 8?0.00 ARRIVAL DATE DEC 30 19?1

DISTANCE 648,?0t EARTH TO MARS

RL ]49.61 LAL -.00

RP 218.51 LAP *.IT

RC 176.400 GL 2.46

PLANETOCENTRIC CONIC

¢3 18.231 VHL 4.270

LNCN AZNYN LNCN T|NE

50.00 17 31 S

60.00 10 IS 34

70.00 18 IS 4

80.00 20 30 40

90.00 21 S4 52

100.00 23 13"32

110.00 O 18 26

LOL $93,$8 VL 32.330 GAL -$.37 AZL 89.6? HCA 210.S? INA 188.09 [CC ,2DOGS INC .3204 V] _0.764

LOP 44°1S VP 22.039 GAP .85 AZP 90.28 TAL 326,69 TAP 177,41RCA 143.54 APO RIG.S7 V2 25.149

GP -12.93 PAL 145,55 ZAP 59.44 [T3 171,07 ZAE IOO.DI [TE 112,40 ZAC 89.75 ETC 269.34 LVI S.10

DLA "S.81 RAL 339oS6 RAD 0642.0 VEL 1|.756 PTH 9.79 VHP 3.634 DPA "3?.20 RAP 283.16 ECC 1.3000

L'I TIME :NJ LAT INJ LONG INJ RT AGC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2996.24 -30,74 10.46 IG8.13 128.29 18 21 3 1996,2 -13.78 ?I.T4

2874.49 -26.02 03.26 201.90 121.93 19 4 48 1874.4 -]],34 83.05

2700.48 -21.76 71.79 204.53 117.00 20 1 4 1700.5 -9.Ol 30.62

2466.90 -SO,IS 35,63 206.10 113.74 21 11 47 1461.9 -?.38 33.92

2196.24 -17,49 36.18 206.03 112.58 22 31 27 |!96.2 -8.75 14.30

184/.37 "ll.tS IT.DO 208.10 ti3.74 23 4S 53 941.4 -?.33 353.29

1747.30 -21.70 .70 204.53 117.00 O 48 33 747.3 -8.00 $39.54

DIFFERENTIAL CCIRR£CTIONS

TOE ],?lOS TRA 4.86|0 TC3-4.1813 BAU |,0234

ROt .6019 ilia .?$53 RC3 -.5199 FAD .13399

FD£ 4.R222 FRA10.4309 FC3-S,4_TT 8$P 11874

DOE 1.8133 ERA 4.1226 BC3 4.1981 FSP 2581

HID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SGT 6912.S 3GR 1383.9 163 1394.4 IT 141.11R 43.3 iS 111.S

RRT .9484 R_F 06648 RTF ,_v13 CRT .9677 CRI -.9688 CIT ".Slit

S69 7049.? R23 .OgSZ R13 .9827 LIA 184.? MSA 11.1 18A 1.4

861 ?036.5 302 430.4 THA 10.79 ELI 147.2 EL| ID.S ALF 16.81

LAUNCH OATS APR 4 1971 FLIGHT TIME 2?2.00 ARRIVAL OAT£ JAN I 18T£

NRLIO¢£NTRIC CONIC

RL 149.61 LAL -.DO

qP 213.13 LAP °.13

RC 178.961GL 1.8i

PLANETOCENTRIC CONIC

C3 13,581 VNL 4,311

L_CH AZNTH LNCH TIME

50.00 17 34 59

60.00 10 21 16

70.00 19 20 58

80.00 RD 36 S

gO.DO 22 D SD

100.00 23 18 57

liD.DO 0 24 20

Ol3TANC[ 646,G84

LOL 193oS8 VL 38,33? GAL -5.45 AZL 89.75 HCA 211.?0 SHA

LOP 45.28 VP 22.003 GAP ,4? AZP 90,21 TAL 326.44 TAP

6P -12.38 ZAL 143.84 ZAP SS.It ETS 171.04 ZAE 98,77 ST[

EARTH TO MAR8

IS_.tG [CC .20171 INC .2463 V! 29.T84

178,14 RCA 145.42 APO 218.91 V2 23.109

182,01 ZAC 90,30 ETC 269.32 LVl $.$2

DIFFERENTIAL CORRECTIONS

?DE 1.7567 TRA 4.2039 TC3"4./945 8AU I.O4DS

ROlE *3gsl RRA .?193 RC3 -.4813 FAU .13245

FOE 4.1716 FRAIO.3140 FC3-6.1711 BSP 12159

DOE 1,8667 8RA 4.2666 BC3 4.2221 FSP 2532

DLA "R,86 RAL 340.42 RAD 0642.| V[L 11.?73 PTH 6.80 VHP 3.683 OPA -36,66 RAP 266,02 EC¢ 1.3068

L'I TIME INJ LAT INJ LONG ]NJ RT A3C INJ AZNTH ZNJ TIME PO CST TIN [NJ 2 LAT |NJ 2 LONG

2901,?S -30.$3 90.20 198,82 128,43 18 24 91 1991.S -13.SS 71.54

£868.70 -26.81 82ogl 202,63 122,09 19 9 4 1868.7 -11.1D 62.77

2693.13 -21.53 71,34 205.28 11?.11 20 S 31 IGg3,1 -8.80 3_.23

245?,97 -IS.41 39,DI 206.87 113o93 21 I? 3 1458.0 -7.]0 33.42

2185.59 "17.24 35.39 207.40 112.77 22 36 56 1185.S -6.43 ]3.75

1932.44 -18.41 16,43 206,87 113.93 23 51 9 932,4 -?,10 354.?8

1739.93 -81.53 .26 205.26 117.18 0 53 20 739.9 -8.80 339.]5

ORBIT DETERMINATION ACCURACY

ST I44.2 3R 42.1 $3 110.2

CRT ,9621 CRI -.9578 CST ",ggg8

LIA 186.0 NSA 11.S SSA 1.3

ILl 149og EL2 11.0 ALF 1S.76

NID-COUR3E EXECUTION ACCURACY

3GT T082,6 SGR 1312.8 SG3 /364.1

RRT .9421RRF *g583 RTF .9815

$09 ?203.3 R23 ,08gs R13 .9825

SGI 7190.2 SG2 433.7 THA 9.94

387



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE APR 4 IITI

NELIOCENTII¢ CONIC

ML 149.91LAL ",DO

RP 2|9.29 LAP _.09

RC 181.572 GL t.29

PLANETOCEMTRIC CONIC

93 18.990 VHL 4,353

LNCH AZNTH LNCH TIME

50.00 17 $S 38

GO.OO tl 25 20

?0.00 19 25 32

GO.OO 20 A1 ?

90.00 22 S 44

1DO.DO 23 23 58

110.00 O 28 55

PLIGHT TII_ 8T4.DO ARRIVAL DATE JAN 8 19?2

LOt. |93.'58 VL 39,$44 GAL

LOP 49.41 VP 21.967 GAP

GP -11,90 ZAL 149.3t ZAP

OI|TANC[ 1|0.942 EARTH TO MARl

-5.54 AZL 99,03 MCA 818,8) IMA |88.89 [CC ,2088? INC ,1?29 Vl 21.?84

,89 AZP 90.15 TAL 589,03 TAP 179,95 RCA |4S.90 APO 219.2G v2 25.068

SG.99 ET8 |?1,02 ZAE 9?,49 [TE 191.8? ZAC 90.91ETC E99.51LVI 5.17

DLA -6,SO RAL 940.96 RAD 0642.4

L-I TIME INJ LAT INJ LONG

2989.44 -30.4| 9O,OI

2864.20 -25.95 82.85

268?.19 -21,34 70,98

2450.62 -19,20 54,93

21T?.60 -17,02 35.09

1925.09 -18.20 16.00

1734.01 "21.34 SS9.9g

V[L tt,?88 PTH 6.81 VHP 3.Tt9 DPA -39,15 RAP 284.91 ECC 1.3119

INJ IT ASC INJ AZMTN INa TIME PO CST TIN INJ 2 LAT INJ 2 LONG

199.53 128,55 19 29 26 1988.4 -15.49 71.39

203.36 122.22 19 13 S 188A.2 -tO.S1 62.55

206.04 11?.32 20 10 20 169?.2 -8.58 49.91

2OT.6S 114,09 21 21 57 1450.6 -9.65 33.01

208.19 112.95 22 42 1 117?.6 -6.20 15.30

20?.69 t14.08 23 56 3 925.1 -6,88 354.38

206.04 11?.32 0 5? 49 734.0 -9.58 338.83

DIFFERENT IAL CGqRECTI(_AS

TOE 1.8080 TRA 4.3601 TC3-4.2199 BAU l,OTSO

flOE .5897 RRA .6765 RC3 -.4463 FAD .12999

FOE 4.1200 FRAlO.1899 FC3"5.8929 88P 12432

BOG 1.9018 DRA 4.4122 BC3 4.2430 F8P 2479

LAUNCH DATE APR 4 1971

MELIOC[NTRIC CONIC

NID-CO4JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURJC v

8GT 7248.4 SGR 124?.6 803 1333.1 ST 147.3 GR 41.1 89 108.G

RRT .9346 RRF .9506 RTF .9815 CRT .9563 CR8 -.9529 CST -.9998

SG8 7355.0 R23 .0848 R13 .9824 LSA 197.3 MSA 11.9 $SA 1.3

SG1 7342.0 SG2 438.0 THA 9.17 EL1 152.5 EL2 11.6 ALF 45.02

FLIGHT TIHE 276.00 ARR|VAL DATE JAN S 1972

DISTANCE 655.055 EARTH TO MARS

RL 149.01 LAL -.DO L_4. 193.58 VL 32.351 GAL "5.63

RP 219.62 LAP -.06 LOP 47.54 VP 21.931 GAP ,11

RC 184.1?2 GL .?9 GP -11.38 ZAL 146.68 LAP 95.82

PLANETOCENTRIC CONIC

C3 19.337 VHL 4.397 DLA -7.01 RAL 341.49 HAD 6642,§

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

SO.DO 17 42 3 2986.11 -30.31 69.87

80.00 18 29 10 2800.84 -25.53 82.44

?O.OO 19 29 48 2682.54 -21.20 ?0.69

80.00 20 45 47 2444.09 -18.04 54.26

90.00 22 10 34 2171.09 -16.85 34.69

100.00 23 28 38 1919.16 -18.04 15.63

110.00 O 33 10 1729.36 -21,20 359,61

AZL 89.90 HCA 213.95 8MA 182,39 ECC .20409 INC .1016 Vl 29,?$4

AZP 90.09 TAL 325.61 TAP 179.56 RCA 145.17 APO 219.62 V2 25.0_8

ETS 171.01ZAF 96.23 ETE 181.56 ZAC 91.29 ETC 269.31LVi 4.73

V[L 11.905 PTH G.8S VHP 3.754 OPA -35.6? RAP 284.65 [CC 1.3182

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOng

200.25 128.61 18 31 50 1986.1 -13.29 71.29

204.10 122.31 19 16 SO 1860.8 -10.?_ 82.38

206.81 117.43 20 14 31 1692.5 -8.41 49.88

208.43 114.20 21 26 31 1444.7 -G.GG 32.68

208.99 113.05 22 46 46 1171.1 -s.gg 12.93

208.43 114.20 24 0 38 919.2 -6.66 554.05

20_.8! 117.49 1 2 0 729.4 -8.41 338.58

DIFFERENTIAL coqRECTIONS

TDE 1.8597 TRA 4.5164 TC3-4.2370 RAU 1.1007

ROE ,5858 RRA .6356 RCS ",413? FAU ,18936

rOE 4.0?05 FRAtO.0920 FC3-5.9123 DiP 12713

ODE 1.9498 BRA 4.5609 BC3 4.2578 FSP 8426

LAUNCM DATE APR 4 1971

HELIOCENTMIC CONIC

RL 149.81 LAL -.00

RP 219.99 LAP -.02

RC 111.701GL ,28

PLAN[TOC[NTRIC CONIC

C3 19.741 VNL 4.443

LNCN AZMTH LNCN TIN(

50.00 17 45 18

90.00 19 32 45

?0.09 19 33 4?

SO.DO 29 50 7

90.00 22 1S 5

tOO.DO 23 32 59

119.00 O 57 9

LOL 198.S6 VL 38.358 GAL

LOP A8.66 VP 81.991 GAP

GP -10.93 ZAL 147.04 LAP

DLA -7.33 RAL 349.01 RAD G648,?

L-I TIME INJ LAT INJ LONG

2904,?0 "30,25 99.79

2958.51 -95,44 82,31

2679.05 -21.09 70.48

2440.09 -17,91 55.98

2105.94 -19.71 54.38

1914.53 *l?.9I 95.35

1725.|7 "E1.09 359.40

HID-COURSE EXECUTION ACcuRACY ORBIT DETERHINATION ACCURACY

8GT 7410.4 8GR 1188.0 8G3 1301.7 ST 150.4 8R 40.2 96 107.4

RRT .9261RRF .9424 RTF .9814 CRT .9502 CR9 -.94?? C;T -.G9GG

SOB 7505.1R2S .0808 RIG .982! LSA |98.7 M8A 12.4 9_4 1.3

8Gt ?492.0 SO2 443.3 THA 9.47 ELI 155.2 EL2 12.1ALr 14,33

PLIGHT TIME 278.00 ARRIVAL DATE JAN T 1972

DISTANCE 659.1G1 EARTH TO MAR8

"5.?S AZL 89.99 HCA 215.08 8MA 188.59 [C¢ ,20531 INC ,0328 Vl 29.784

-.OT AZP 90.05 TAL 3E5.18 TAP 180.EG RCA 145,04 kPO 819.99 V2 24.98?

$4.69 [T8 17|.Or ZA[ 94.99 ETE 181.08 ZAC 91.74 ETC 209.32 LVI 4.31

VEL 11.922 PTH 6.84 VNP 3.791DPA -35.22 RAP 284.84 (CC 1.3249

ZNJ RT A8C INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

200.9? 128.95 18 95 2 1984.? -13.22 TI.E3

204.85 122.37 19 20 23 1959.5 -10.86 02.26

20T.58 117.51 20 18 26 1679.1 -8.28 49.48

209.22 1|4,30 21 30 47 1440.1 -6.50 32.42

209.77 113.15 22 S| I! 1i65.9 -5.85 12.94

E09.22 114.30 24 4 54 914.5 -8,50 $55.T9

207.58 117,51 1 5 55 ?25.9 -8.29 )38.40

OIFFEREMTIAL CCRRECTION$

TOE 1.9131 TRA 4.0737 TC3-4.2IIR lAD 1,128T

ROE .5832 RRA .9971RC3 ".3840 FAU .l{l?l

FOE 4.0292 FRA 9.9298 FC3-5.3380 |8P 12991

|DE 2.0000 ERA 4.?117 8C3 4.2091 FSP 23?G

LAUNCN OATS APR 4 1971

MELI(XENTRIC CONIC

RL IA9.91 LAL -.00

RP 220.30 LAP .OI

R¢ 109.399 GL -.IY

PLANETO¢ENTRIC CONIC

C3 20.103 VNL 4.490

LNCM AZNTN LNCfl TIME

50.00 17 48 21

GO.DO 18 3G ?

?O.OO 19 3T 30

GO.DO 20 54 10

9D.OO 22 19 16

100.00 23 3? 2

110.00 O 40 52

DilrlrEflENTIAL CCRRECTICH8

TOE 1.9873 TRA 4.831? TC3-4.2622 BAU 1.1529

ROE .5916 RRA .S6O? RC3 -.356g FAU .11814

FDE 3.9724 FRA 9.7936 FC3-5.0726 BSP 13258

DOE 2.0515 6RA 4.8942 BC3 4.2771FSP 2322

MIO-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 7568.8 8DR 1133.5 $03 1870.0 ST 153.5 8R 39.4 |8 109.0

RRT .9185 RRF 09328 RTF *_.1| CRT .9458 ¢R8 ".94_4 ClV *.9599

808 T953.2 R23 ,0760 R13 .9819 LSA 190.2 NSA 12.8 89A 1.3

861 T840,0 8GZ 449.3 TMA ?.84 ELI 157.9 EL2 12.8 ALF li.?O

FLIGMT TIME |80.00 ARRIVAL DATE JAN 9 1972

OI8TANC[ 963,|S| EARTH TO MAR1

LOL |S3.58 VL 3E.SGG GAL -S.8S AZL 90,08 HCA |tS.lSSMk 188,64 [¢C .E0959 INC ,0099 VI 29.?R4

LOP 49.?9 VP 81.R60 GAP ",85 AZP 99.98 TAL 324.?5 TAP 180.94 RCA |44.91 APO 220.3? V2 24,948

GP -tO.St ZAL 147.40 |AP IS,GO ITS IT1.01ZAE 93,?9 [TE 180,9E ZAC 92,19 [TC 299.34 LV| 5.90

DLA -?.El RAL 342,82 RAO 0642,9 VEL lt.059 PTH 6.89 VHP 3,R28 DPA -54,?9 RAP 284.96 (CC 1.3518

L-I TIME tNJ LAT INJ LONG INJ RT AGC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2904.13 -30.23 90,76 20|.T0 128.6? 18 38 6 1984.1 -13,1g T1.20

285?.11 -25.39 89,22 209.01 122.41 19 23 44 |957.! -10,60 62.19

26?G.82 -21.01 ?0.34 206.39 117.56 20 22 ? 16?6.6 -8.19 49.35

2436.92 -1?.91 53,?? 210.01 114,37 21 34 4? 1436,6 "6.39 32.23

2162,03 -16.61 34,14 210.57 113,22 22 55 18 1162.0 -5.70 12.42

1911,0g -17,81 IS,14 210.01 114,3? 24 8 53 911,1 "6.39 353.60

1723.44 -21.01 39g.25 209.36 11?.59 1 g 36 ?25.4 -8.19 338.2?

MIO-COUKSE EXECUTION ACCURACY OR61T DETERMINAT|ON ACCURACY

$GT ?722.7 SGR 1093.? $03 1238.2 8T 150.5 SR 58.? 89 104.8

RRT ,9096 RRF .9221 RTF ,9810 CRT .93?3 CR8 -.g36g CGT -.9g99

SGB ?79 ,4 R23 .0721 R13 .g916 LDA 191.? NSA 13.2 SSA 1.3

6G1 778_,1 SG2 459.9 THA ?,2? EL1 160.7 £L2 13.1 ALF 13.12

389



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE AP! | IITI

HELIKENTRIC CCIIIC

RL |49,11 LAL ",D|

RP 207,8E LAP "l,99

RC 61.E91 _ -|toll

PLANETOCENTRIC CONIC

c3 39.SR9 VHL I,_O

LNCH AZNTH LNCH TIM1[

SO.OD 18 2i T

60.00 19 34 32

?D.O0 21 1 34

80.00 22 46 42

90.00 O 29 43

100.00 1 32 29

llO.OO E 4 66

LOL |94.5T VL

LOP 318.9T yP E6.OTT GAP |9.5R AZP 08.69 TAL )$4.2? TAP 99,69 RCA 145,00

&P $,33 ZAL 134.$E ZAP 168.)| ET8 163.30 EAt I69,14 ETE 129,75 ZA¢ 104.46

DLA -23,04 RAL 337,11RAD IISD,| VEL l|,Sl2 PTH ?,45 VHP 9,$42 OPA "16,90

L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIN

882T,17 "23.24 l|.)S EO).D9 I32,76 19 13 14 1827.2

2645.25 "17.14 70.40 206.S3 |27.05 EO 16 )T 1645.2

2382.37 "11.15 53.93 212.81 t22.49 21 41 23 t389.4

2063.48 "6.1R 32.19 215.81 119.27 _3 20 5 1063.5

1743.84 -4.D9 9.84 216.97 118,01 D S? 47 743.8

1337,93 -6.19 35).55 215,8t 1t9.27 I 58 7 5)7.9

1436.19 -|1o15 342.85 212.81 122.49 E 28 52 436,2

FLIGHT TIME I)l.OD ARRIVAL DATE AU| IS liT|

DIlTANCE )tl,SS) EARTH TO MARl

34.26S 6AL -I.4S AZL 92,2? HCA 125,33 8HA 221,09 ECC ,34917 INC 2.2688 V1 29,?71

APO 296.29 V2 29.420

ETC 275,92 LV| -19.41

RAP 310.80 ECC 1,1397

IHJ 2 LAT INJ 2 LONG

"5.40 64,44

"1,36 91.93

2,73 34.28

6.18 11,6?

7.6? 348.97

6.18 3]S.04

2.73 323.20

DIFFERENTIAL CCRRECTION8 M|D-CQURSE EXECUTION ACCURACY

TOE -.81t6TRA-I,DTS9 TC3 -.0810 8AU .0756 SGT 1639.4 8DR 515.3 $63 198,2

ROE -.5893 RRA .0694 RC3 ,1218 FAU ,04093 RRT .2454 RRF ".2619 RTF -.8319

FOE .6016 FRA 1.9116 FC3 -.9142 DIP 3124 6DE IDIO.E R23 -,0428 R13 *,8329

ODE .9687 BRA 1.6774 BC3 ,1463 FSP 279 $G1 1944.1 362 498.3 THA 4.24

LAUNCH DATE APR S 1971 FLIGHT TIHE |)4.DO

HELIOCENTRIC CONIC DISTANCE 371,745

RL 149.65 LAL -,O0 L_i. 194.§? VL 34.138 GAL -6.30 A2L 92.30 IICA 126.64 8HA

RP 207.22 LAP -1.65 LOP 321.23 VP 25.929 GAP 19.09 AZP 88,62 TAL 334.31 TAP

RC 56.455 GL -IE.99 GP 3.46 ZAL 134.31 ZAP 16?.49 ET3 163.82 ZAE 169.69 ETE

PLANETOCENTR|C CONIC

C3 36.896 VNL 6.074 DLA -23.44 RAL 337.38 RAD 6649.6 VEL 12.521 PTH 7.40 VHP

LNCH AZNTH LNCH TIMI[ L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZHTH |NJ TIH[

50.00 18 29 6 2806.57 -EE.29 80.32 202.73 133.19 19 IS 52

60.00 19 36 12 2622,78 -16,E1 99.22 208.19 127,42 20 21 SS

70.00 21 6 13 2363.93 -10,21 S2,SS 212.50 122.7T 21 45 39

80.00 22 51 43 2033,?9 -5,20 )0.54 216.55 119.44 23 25 38

90.00 O 35 39 1?11.35 "3.04 2.02 216.74 118,13 1 4 |D

IO0,00 I 36 32 1508.25 '5.20 351,91 215.55 119.44 2 3 41

110.00 2 9 38 1410.74 -SO,E1 341.47 212.50 122.77 2 33 9

DIFFERENTIAL CCRRECT|ON8 M|D-COURSE EXECUTION ACCURACY

TOE -.6096 TRA'1,6624 TC3 -°074| BAU ,0?40 9GT |074,1 SGH 512,3 3G3 211,3

ROE -.5126 RRA .0559 RC3 .1305 FAU .04213 RRT .2676 RRF -,2859 RTF -,8320

FOE .62S4 FRA |,DID? FC3 ",9895 88P 3194 866 1942.9 R23 -.0467 R13 -.8392

DOE ,9984 liRA 1,6633 9C3 ,1300 FIP ERR 861 1879,5 367. 492,2 THA 4,49

LAUNCH DATE APR $ 1971 FLIGHT TIle4E 136,00

ORBIT DETERMINATION ACCUmACY

3T 45,t SR 24.4 $3 32.9

CRT .8048 CRS .6629 CST ,9769

LSA 59.8 NSA 16.0 6SA 1.1

EL1 49,5 EL2 13.2 ALF 25,49

ARRIVAL DATE AUG 17 1971

EARTH TO NARS

21|.02 [CC .33047 INC E.3044 Vl 26.T73

I00.95 RCA 145.97 APO 290.0? V2 26.432

125,92 ZAC 104.57 ETC 273.6! LYE -19.6R

9.26_ DPA -16.36 RAP 311.16 [CC 1.6072

PO C$T TIM INJ 2 LAT INJ 2 LONG

1806,6 -4.36 63.58

1622.8 -.37 30.66

1363.9 3.70 32.95

1033.8 T.l? 10.02

711.3 8.60 347.12

306,2 ?,17 331.39

410.7 3.70 321.86

ORBIT DETERMINATION ACCURACY

iT 46.0 8R 24.2 88 34.1

CRT .8098 CR8 ,6663 CIT .9762

LSA 60.1MSA 15.9 33A 1.2

ELI 3_.3 EL2 13,0 ALF 24,64

ARRIVAL DATE AUG 19 19?1

HELIOCENTRIC CONIC OlSTANC[ 374,745 EARTH TO MAR3

RL 149.68 LAL -.DO LOL 194,3? VL 34.011 GAL -6,1S AZL 92.34 HCA 127.91 8NA 2tS.2| ECC .32126 INC 2.3412 Vl 29,??$

RP 207.13 LAP -1.83 LOP 322.50 VP E$.783 GAP 16,92 AZP 88,56 TAL 334.36 TAP 102,27 RCA 146.06 APO 264,35 V2 R6,443

RC 56,70l GL -13.46 GP 3.84 2AL 134.27 2AP 166.55 ET3 164.27 EAR 169.98 ETE 12|.10 ZAC 104.68 ETC E76.01 LVI -16.95

PLANETOCENTRZC CONIC

C3 38.235 VHL 5.936 DLA -23,86 RAL 337,66 RAD 6649,0 VEL |2.455 PTH 7,35 VHP 9.690 DPA -16.1| RAP 311.49 ECC 1.3799

LNCN AZNTH LNCN TIME L-I TIME |NJ LAT INJ LUNG INJ RT AIC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT |HI 2 LONG

50.90 16 32 lO 2795,90 -EI,32 Ti.3I 202.39 133.60 19 11 36 1785.9 -3,33 62.71

60,00 19 42 l 2600.10 -13.27 68.04 207.86 127,76 20 23 22 1GDO.I .63 49.78

TO.D0 21 I! ID 2336.03 *9,25 5|.16 212,23 123.02 21 50 9 1338.0 4.68 31.59

80.00 22 58 10 2003.15 -4.IT El.8) 215.34 119.59 23 31 33 1003.1 8.I7 8.31

90.00 0 43 4 167T,30 -1,93 6.12 216.57 118.22 ! I| 2 677.S 9.72 349.18

100.00 | 44 36 1477.62 "4,1? 350.21 215.34 2|9.59 2 9 36 477.6 6,|? 329,67

ltO,OO 2 14 32 13R4.83 -9.25 340.06 212,23 |23,02 2 37 37 384,S 4,68 320.51

DIFFER[NTIAL CORRECTION| MID-COURSE EXECUTION ACCURACY 0R|IT D[TERMINATIOH ACCURACY

TDE *.BD?6 TRA-I,4460 TC3 ",OiiE 9AU ,O?ei SiT IS07,? $GR SOi,3 $63 225,1 ST 4R,9 SR 24.0 |8 39,3

RDE ",4679 RRA .04R2 RC3 .1397 FAD ,0434R RRT ,2918 RRF ",3118 RTF ",_40 CRT .8351CRI ,I/OS (iT ,l/S4

FOE ,6S03 ERA |,DT3| FC6-1,OBR| BSP 3281 8GB 1974,5 R23 ",OSOi RE) -,8452 LSA 61,4 NSA 15,9 88A 1,2

|DE ,94R3 8RA 1.848G 9C3 ,|543 F6P 32| 361 |113,8 $62 409,6 THA 4,78 ELl SI,I EL2 12.6 ALF R4,ES

L&UNCN DA¥E APR $ 1671 FLIGHT TIRE 138.00 ARRIVAL DATE _G 21 19Tl

HELIOCENTII¢ COMIC DISTANCE 3?T.RAE EARTH TO MAR8

RL 149.65 LAL -.OD LOL 194,)T VL 33.904 6AL -Q,OI AZL 9_,38 HCA IRt,I? 8M4 tiE.9| [CO .312S9 INC 2,3792 Vi R9,773

RP 2OT.O3 LAP -1.84 LOP 323,78 VP IS,SAT GAP 19.18 *ZP 68.90 TAL )34,42 TAP 103,99 RCA I46.13 APO 279.00 V2 28.433

RC 57,030 fd. -|3.93 6P 3.80 ZAL 134.tl ZAP 168,84 [T$ 184.85 ZAE I70.28 [TE 118.98 ZAC 104,0| [TC E76.09 LV| -16,22

PLANETOCENTRI¢ CONIC

¢3 33,i94 VHL $.805 DLA "24,29 RAL )37.8) RAO 1648,4 V[L ||,384 PTH ?.)l VHP 8,?28 OPA "IS,R8 RAP 311,91 ECC 1.9543

LN¢H A2MTH LNCH TINE L-! TIME INJ LAT |NJ LONG INJ RT A3C |NJ AZMTH INJ T|ME PO C|T TIM |NJ E LAT INJ 2 LONG

90.00 18 36 20 2789.18 "20°)4 78,30 202.|0 133,99 19 21 25 1789.2 "2.29 6t.64

60,00 19 46 39 23??.23 "14.31 88.8? 297.99 126.09 29 28 57 1577.2 |,64 48.68

TO,DO 21 16 19 2311.66 "8.27 49.?5 212.00 123.26 21 54 $1 1311.? S.63 30.20

60,D0 23 S 1 1971,48 "3.11 27.10 216.18 +119.?| 23 3? 52 971.S 9,21 6,$2

gO.O0 0 $1 S 1642.07 ".81 4.15 216.46 118,27 1 19 27 642.1 ID.80 343.13

100.00 I 51 49 |443.93 "3.11 346.4? 213.|8 119.71 2 15 55 445.9 g*21 327.8g

110.00 2 19 41 1358.48 "8.27 336,67 212.00 123.26 2 42 20 358.5 S.68 319.12

O|FFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY ORDIT DETERMINATION ACCURACY

TDE -.805? TRA-1.6331TC3 -,0580 8AU ,0?22 SGT 1940,3 SGR S07.3 $63 236.g 3T 4?,8 SR 23.8 63 36.S

RDI[ *.4899 RRA .0262 RC3 .1494 FAU .0449| RRT ,3177 RRF -,3399 RTF -.8499 CRT .8210 CR3 .6?52 C$T .9746

FDE *9?65 FRA 2.16g7 FC3-1.|340 BSP 3326 SGB 2006,5 R23 -.0553 R13 -,8509 LDA 62.? NSA IS.8 SSA 1.2

DOE .9389 8RA 1.6333 BC3 .1603 FSP 345 SG1 1647.4 SG2 47g.2 THA S.05 ELI 51.9 EL2 12.5 ALF 2_.68

389



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR S 1971

MELZOCEHTRrC CONIC

RL 149,6S LAL -,DO

RP 206,9? LAP -1o94

RC S?o44Q GL -14.47

PLAMETOCEMTR1C CON|C

¢3 32,266 VHL 5.SSD

LNCM AZNTH LMCH TIME

SO.DO IS 38 36

eo.oo 19 SO ?

TO.D0 21 21 44

SO.GO 83 12 EO

90.00 O S9 4?

100.00 I $9 8

11D.OO 2 25 6

PLIGHT TIME 140.00 ARRIVAL DATE AUG 23 liT1

DISTANCE 391,029

LOt. tS4,S? VL 33,800 $AL -5,87 AZL 92,42 HCA 130,43 SMA 210,23 ECC

LOP _85.03 VP 25,518 GAP 17.70 AZP 88.43 TAL 334,49 TAP t04,92 RCA

GP 3.99 2AL 134.14 ZAP 164,?1 ETS 104,90 ZA[ 170,S0 ETE 112,07 ZAC

EARTH TO MARl

• 30437 INC 2,4187 Vl 2R.TTS

$46.24 APO 274.28 VE 29.492

104.95 ETC 276.18 LV1 -19,50

DLA "24.74 RAL 338,20 RAD 6647,9 VEL 12.33§ PYH 7.26 VHP 8,47| DPA -15.60

L'| TIME INJ LAT ]NJ LONG |NJ RT ARC IHJ AZHTM INJ TIME PO CST TIM

2744.36 -19.36 T?.31 201,84 134.35 lg 24 20 1744,4

2554,15 "13.34 85.69 207.35 126.39 20 32 4! /554.1

2284.79 -?.27 48.32 211.82 123.43 21 $9 49 1284,8

1996.62 -2,00 25,29 215,07 119,80 23 44 39 $38,8

1604.?5 .39 2.08 216.40 1!8.28 .I 29 32 604,?

1413.09 -2.00 346,66 215.07 119,80 2 22 41 413.1

1331.61 -7.27 337.24 211.82 123.48 2 4? 18 331,6

RAP 312oil ECC 1.13!0

INJ 2 LAT INJ 2 LONG

-|,24 60.87

2.SS 47.18

S.69 28.78

ID.27 4,66

11.91 340,96

10,27 326.03

S,$R )|?.?D

DIFFERENTIAL CCRRECTIONS

TOE -,8032 TRA-I.6172 TC3 -,0495 DAU ,0722

RD¢ -.4679 RRA ,0138 RC3 ,1598 FAU .04843

FOE .?037 FRA 2.2503 FC3"1,2456 8SP 3396

8DE .9293 BRA 1.6173 8C3 .1673 FSP 371

LAUNCH DATE APR S 1971

HELIOCENTRIC CONIC

RL 149.65 LAL -,DO

RP 206.90 LAP -|,84

RC 57.930 GL -14.99

PLAN[TOCENTRIC CONIC

C3 30.942 VHL 5.363

LNCH AZHTH LNCM TIME

50.00 18 41 59

80.00 19 34 25

TO.DO 81 27 26

90.00 23 20 13

80.00 ! 9 21

1DO.G0 2 ? I

110.00 2 30 48

MID-COURSE EXECUTION ACCURACY

SGT 1971,2 SGR SO3.S $03 259,6

RRT ,3455 RRF -,3700 RTF -,8547

SGB 2035.0 R23 -,0604 R13 -.8563

SGt 1979.4 SG2 472.4 THA 5.37

FLIGHT TZH( 142.00

DISTANCE 384.29?

LOL 194,S? VL 33.701 GAL -5,74 AZL 92.46 HCA 131,70 SMA 208.03 ECC

LOP 326.29 VP 25,395 GAP 17,25 AZP 88.36 TAL 334.56 TAP |06,26 RCA

GP 4,17 ZAL 134,01 ZAP 163,75 ETS 165,23 ZAE 170,64 ETE 107.70 ZAC

DLA -25.21 RAL 338°4? RAO $647.4 VEL 12.283 PTH 7.22 VHP 8,223 DPA -15.$3

L-| TIME INJ LAT INJ LONG INJ RT AGE INJ AZHTH INJ TIHE PO CST TIM

2?23.$0 -18,36 76.33 201.61 134.70 19 27 22 1723.5

2530.85 -12.33 64.52 207.16 128.67 20 36 38 1530,9

2257.36 -6.23 46.87 211.68 123.65 22 S 3 1257.4

1904.39 -.84 23.4l 213.03 119.85 23 5! 37 904.4

1565.11 1,67 359.85 216.42 118.23 I 35 28 365.1

1378,85 -.84 344.78 215.03 119.83 2 30 D 378.9

!304.18 -S.23 335°79 211.68 123.65 2 52 33 304.2

OIqBIT DETERMINATION ACCURACY

8T 48,8 8R 23.S 85 $?,8

CRT ,827! CRS .6803 CST .9737

LSA $4.1MSA 15.? 3SA 1.2

ELI 52.? EL_ 12.2 ALF 23.17

ARRIVAL DATE AUG 25 1971

EArth TO MARS

,29639 ZNC 2.459? Vt 2g,?TS

146.33 APO 269,72 V2 28.499

105.10 ETC 276.26 LV| -19.79

RAP 312.39 ECC1.SD92

INJ 2 LAT INJ 2 LONG

".19 60,10

3.87 46*46

T.72 27.33

11.37 2.71

13.08 33S.63

11.37 324.08

?.72 316.R4

DIFFERENT IAL CCRRECTIONS

TOE -,8010 TRA*I,6011 TCS ".0409 BAU ,0727

ROE -.4538 ERA -,0010 RE3 .1709 FAU .04804

FOE .7324 FRA 2.3436 FC3-1.3441 SSP 3462

Bg[ ,9206 BRA 2.601! BE3 ,1799 FIP 399

HID-COURSE EXECUTION ACCURACY CREIT DETERMINATION ACCURACY

SGT 2001.3 SGR 304°8 SG3 272,3 ST 49.5 SR 23.4 SS 39.1

RRT ,3754 RRF -,4023 RTF -.8599 CRT ,8339 CRS .6859 CST .9788

SGB 2064.0 R23 "*0660 R13 -.8913 LSA 65,4 NSA IS.S 81A 1.E

SOl 20|0.8 802 465.5 THA 5.71 ELI 53,4 EL2 12.0 ALF 22,6R

LAUNCH DATE APR 5 1971 FLIGHT TIME 144.00 ARRIVAL DATE AUG 27 19?1

HELIOCENTRIC CONIC

RL 149.9S LAL -.DO

RP 206.89 LAP -1.83

RC 58,498 GL "13.54

PLANETOCENTRIC CONIC

C3 29.717 VHL 3.4S|

LNCH AZNTH LNCM TIME

SO.DO 18 45 29

90.00 19 58 54

70.00 21 33 2?

SO.DO 23 28 44

90.00 ! 19 57

100.00 2 IS 32

rio.g0 2 3S 50

DIFFERENTIAL CORRECTIONS

YDE -.7981 TRA-1,5834 TC3 -.0309 8AU ,073|

ROE _o4407 RRA _°O|S2 RC3 .!827 FAU .04977

FOE .7821 FRA _,4451 FC3-!,4499 DSP 3S20

ROE ,giST SRA 1.5835 8C3 .1852 FSP 428

DISTANCE 387,639

LOL 194.57 VL 33.60? GAL -3.61 AZL 92.50 HCA 132.97 SNA

LOP 327,38 VP 25,277 GAP 16.81 AZP 88.29 TAL 334.63 TAP

GP 4.3? ZAL 133.93 ZAP 162.77 [T3 185.43 ZAE IT0.71 [TE

EARTH TO MARS

2OR.DR ECC .28923 INC 2.5023 Vl 29.775

107.80 RCA |46.41 APO 26§,57 V2 26°476

103.56 ZAC 105.27 ETC 276.33 LVI -20.08

DLA -25.?0 RAL 338,TS RAD 8646.9 VEL 12,233 PTH

L-I TIME INJ LAT

2702.39 -I7o34

2507,34 -11.35

2228.32 -5,t7

1866,49 .38

tS22.51 3.04

1342.97 .38

1276.13 -S.17

7.18 VHP 7,983 DPA -13.05 RAP 312,63 ECC 1.4881

INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT If_J 2 LONG

75,36 201.43 133.03 19 30 32 1702.8 .86 59.23

83.34 207.01 126.93 20 40 41 |SOT.3 4,T1 45.33

45.39 211.60 123.8! 22 10 37 1229.3 8.TT 25.63

21.43 215.04 119.88 23 sg 5_ 868.5 12.50 .IS

357.47 218.52 118.13 1 45 20 522.5 14.30 336.11

342.81 ZlS.O4 118.86 2 _7 53 343.0 12.S0 322.02

334.31 211.60 123.81 2 58 8 278.1 8.?? 314.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2028.? 3_ 304.8 303 29D,J ST 50.3 SR 23.2 3s 40.S

RRT .4072 RRF ".4367 RTF -,_v41 CRT .8418 CR3 .DENS CIT .9719

3GB 2090.5 R23 ",O?El R13 -,8681 LSA 66.8 MSA 1S.6 83A t.2

SGI 2039.6 SG2 438,4 THA 8,D9 ELI 54,| EL2 |1.4 ALP 22.27

LAUNCH DATE APE 3 1971 FLIGHT TIME 148,00 ARRIVAL DATE AUG 2R 1971

HELIOCENTRIC C(_lIC

RL 149.99 LAL -.DO

RP RO9.GQ LAP -1,12

RC 59.137 6L -19.10

PLAN[TOCENTR|C CONIC

C3 29.58R VHL 5,348

LNCH AZMTM LMCM TIME

SO,DO 18 49 O

60.00 20 3 35

TO.DO 21 39 50

9O.OO 23 38 3

90,00 1 3158

IO0,OO 2 24 51

110.00 2 43 13

DIFFERENTIAL CCRRECTIONS

TOE -.7661 TRA-l,5562 TC3 ".0084 BAU .0749

ROE ",4292 RRA -.D31S RC3 ,1955 FAU .05160

FOE °7933 lIRA 2.5495 FC3-1,3629 BSP 3468

DOE .8952 BRA 1.5563 BC3 .1957 FSP 459

OISTANCE 391,049

LOt. |94,57 VL 33,3]$ GAL "3,49 AZL 92,53 HCA 134,23 8MA 204,10 ECC

LOP 328.63 ¥P 25.163 GAP 16,38 AZP 88*22 TAL 334,?2 TAP 108,95 RCk

GP 4,59 2AL 133,83 ZAP 181,?S ET8 16S.63 ZA[ 17D.71 ST[ 99.79 ZAC

EARTH TO MAR8

.28229 INC 2.3488 Vl 29,7?3

|49.49 APO 281,71 V2 26.482

105.45 ETC 279,40 LVI -20.37

DLA -26.2Q RAL 339,02 RAO 6646.4 VEL 12.107 PTM

L-I TIME INJ LAT

2681,59 -19.34

2483.54 "10,33

2200.35 -4.08

IS30.55 1.6?

1475.86 4.53

IS03.02 1,87

1247,36 -4.08

?,13 VHP 7,750 DPA "14,?T RAP 312,83 [CC 1.4704

|NJ LONG INJ RT ARC INJ AZHTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

?4.39 201.29 135,33 19 33 50 1661.8 !,91 59,31

82,18 206,90 129,17 20 44 59 1483.5 3.75 44,19

43.88 21|,57 123.94 22 16 3! 1200.3 S,84 24.29

19.36 215.14 119,82 24 8 34 930.6 13.87 358.41

334°66 218.72 117.94 I SS 34 479,9 IS.81 333.30

340,73 215,14 11g.82 2 46 36 305,0 13.67 319.81

332.80 211.57 123.g4 3 4 0 24?,4 g.84 313.20

NID-COURSE LXECUT]ON ACCURACY ORBIT OETERHINATIOH ACCURACY

$GT 2040.9 SGR S05,? 803 309,0 ST 50,S SR 23.0 $S 41.8

RRT ,4413 RRF -,4729 RTF -.8717 CRT ,8473 CR$ .6991 CST .g713

SGB 2102,6 R23 -,0764 R13 -.8?39 LSA 67.7 MSA IS,5 SSA !.1

SGI 2053.? SG2 451.0 THA 6,$6 ELI $4,3 EL2 11.3 ALF 22.0?

390



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH GATE APR 8 19T1

MELIOCENTRIC CGNIC

RL 149.95 LAL ".00

RP 806.75 LAP -|°88

RC 59.830 GL "89.68

PLANETO¢ENTRIC CONIC

C3 27.538 VHL 8.24?

LNCH AZMTH LI_N T|NE

50,00 18 58 55

60.00 80 8 30

70.00 21 49 3?

90.00 83 48 18

90.00 I 45 $4

100.00 9 35 S

• 110.00 2 49 5g

LOL 194.57 VL

LOP 330.t0 VP 95.05R GAP 15.g6 AZP 89.15 TAL 354.80 TAP 110.30 RCA 146.57 APO 258.14 V2 26.487

GP 4.83 ZAL 133.68 ZAP 110,73 ET8 165.77 ZAE 170.66 (T( 96.44 2AC 105.65 ETC 876.4? LVI -20.6?

DLA -99,?] RAL 339,30 NAG 6646.0 VEL 12.144 PTH ?.11 VHP ?.524 OPA-14.48 RAP 516,04 (CC 1.4532

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 9 LAT INJ 2 LONG

2190.54 -18.31 73.44 201.20 135,61 19 37 16 1660.6 2.97 57.47

2459,54 -9,29 60,90 206.85 128.39 E0 4g 30 1459.5 9,80 43.03

2171.08 °2.96 48,33 211.60 124.04 _2 22 48 1171.1 10.92 82.89

1790.18 3.03 t7.14 215,32 IIg.?E 24 18 8 790.2 14.90 356,08

1423.59 9.19 351,91 21?.05 11?,65 2 9 38 423.6 17.02 330.12

1284.84 3.03 338.51 215.32 ||9,78 2 56 10 264,9 14.90 317.44

I817.98 -E.96 351.95 21t.60 124.04 3 10 17 217.9 10.92 311.81

FLI6MT TIN[ I48,00 ARRIVAL DATE AU6 )1 IIYt

DISTANCE 394.521 EARTN TO NAR8

33.434 6AL -3.3? AZL 92,59 HCA 133,50 8HA 202,36 ECC ,27598 INC 2.5933 Vl 29.7?8

DII_ERENTIAL CCRRECTION8

TOE -.7880 TRA-I.5416 TC3 ",0084 9AU .0769

ROE -.4166 RRA -.0483 RC3 ,2088 FAU .05334

FOE .8261 IrRA 2.6589 FC3-1.8834 BSP 3580

9DE .8914 BRA 1.5424 BC3 .2088 FDP 48t

LAUNCH GATE APR 5 1971

HELIQ([NTRIC CCNIC

NID-COUR3E EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT Z071.8 $GR 508.4 SG3 329,0 ST 51,S 88 22.8 88 43.2

RRT ,4761 RRF -.5110 RTF -.8738 CRT ,8584 CR8 .'tOT0 CDT .9698

SGB 2133.3 823 ".0854 RI3 -.8761 LSA 69.3 MSA 15.4 $8A 1.1

86! 2088.6 $62 443.9 TMA 6.98 ELI 55.2 EL2 11.0 ALF 21.64

FLIGHT TIN_ 150.00 ARRIVAL DATE 8EP 2 1971

DISTANCE 398,D49 EARTH TO MAR8

RL 149.85 LAL -.DO

RP _08.78 LAP -1.81

RC 60.S33 Gi. -17.28

PLANETO¢ENTRIC CONIC

C3 26.5?0 VHL 5.155

LNCH AZMTH LNCH TIH£

50.00 10 89 83

60.00 20 13 40

7O.OO 21 53 51

80,00 0 3 42

90.00 2 2 56

100.00 2 48 34

110.00 2 $7 13

LCL 194.57 VL 33.333 GAL -5,25 AZL 92.64 HCA 136.77 8MA 200.74 [CC .86946 INC 2.6420

LOP 331,37 VP 24.937 GAP 13.34 AZP 88.07 TAL 354.88 TAP 111.68 RCA 149,63 APO 234.82

6P 9.08 9AL 133.54 ZAP 159,67 [T$ 165.88 ZAE 170.56 ETE 93,57 ZAC 105.87 ETC 276,53

Vl 9tI.T73

V8 21.491

LVI -90.99

DLA -27.27 RAL 339.58 RAD 6645.6 VEL 12,105 PTH 7.08 VHP 7.306 DPA -14,17 RAP 313.21 ECC 1.43_3

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2639.80 -14.30 78,49 201,16 135.88 t9 40 32 1639.5 4.03 56.59

2438.24 -6.94 59.79 206,83 129.59 80 54 15 1433.2 ?.85 41.85

2140.67 -1.80 40,74 211,69 124.11 22 29 31 1140.7 12.03 21.04

1746.48 4.30 14.73 215.60 119,55 D 38 48 ?46.5 14.19 353.48

1361.96 0.13 348.42 217.57 11?.16 2 25 30 362.0 18.62 329.30

1920.95 4,50 336.10 215.60 119,55 3 6 55 220.9 16.19 314.99

1187.48 "|.80 329.66 211.69 124,1! 3 1T 0 187.5 12.03 309.95

DIFFERENTIAL C_RECTION2

TDE ".7070 TRA'1,5239 TC3 .0002 BAU ,0792

ROE -.4058 RRA -.0954 RC3 .2229 FAU .03559

FOE .8106 FRA 2.7739 FC3-1.9114 BDP 3658

BOE .8855 9RA 1,5250 3C3 ,2229 F6P 820

LAUNCH DATE APR 8 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY Ciq|lT DETERMINATION ACCURACY

$GT 2086.6 6GR 512.8 363 350.2 ST 52.3 3R 22.6 88 44.t

RRT ,5121 RRF -,5505 RTF -.8782 CRT ,8655 CR8 .Y1S? C$T .9988

$G6 2158,4 R23 ",094? R13 -.0791 LIA 70.7 NSA 15.3 88A 1.1

$GI 21t3,? 662 436.9 THA 7.46 ELI 55.9 EL2 10.6 ALF 21.31

FLIGHT TZME 152.00 ARRIVAL DATE 8EP 4 1971

DISTANCE 401.630 EARTH TO MARl

RL 149.99 LAL ".DO

RP 209.70 LAP "1.80

RC 61.483 GL "17690

PLANETOCENTNIC CONIC

C3 25.681 VHL 5.098

LNCH AZNTH LNCH TIME

30.00 19 1 0

80.00 20 19 6

70.00 22 1 55

80.00 O 18 48

99.00 2 29 IY

100.00 Z 58 40

t10.00 3 4 57

LOt. 194,57 VL 33.280 GAL "9,14 AZL 92.69 MCA 138.04 IRA 199.23 £CC .26357 INC 2,8930

L_ 332.64 VP 24,860 GAP 15,13 AZP 88.00 TAL 334.98 TAP 113.02 RCA 146.72 APO 281,74

GP $,34 2AL 133,37 ZAP |5B.38 [T3 165,96 ZA[ 170.43 [T2 91.23 ZA¢ 106.11 ETC 2?9,50

Vl 29.778

V2 29.494

kVl -21.31

DLA -27.83 RAL 339,87 RAO 6645.3 VEL 12.068 PTH ?,05 VHP 7.095 DPA -13,86 RAP 313,34 ECC 1.4229

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME leo CST TIN INJ 2 LAT INJ 2 LONG

2618,34 °|3,26 71.55 201.16 136,13 lg 44 39 1618.3 5.09 58,70

241D,82 07,|? 58,88 206,91 |89,?T 20 59 16 |4|0.8 8,92 40.84

2109.21 -,60 39.t0 811.88 124,16 22 36 44 1109.8 13,18 19.31

1698,19 8,12 12.06 816.01 119.88 0 45 8 698.2 IT.50 350.5?

1280.95 10.62 343.?5 818.41 118,36 8 47 37 200.6 20.56 321.15

1172.88 8.12 333.43 216.01 119,88 3 Ig 13 172.7 17.58 3It.D3

1158,03 o.60 388,08 211,86 124,15 3 24 13 158.0 13.18 300.22

OIFFERENTIAL C¢RRECTION8

TOE ".7858 TRA-1.5057 TC3 .0082 6AU .0818

flOE -.3857 8Rk ".0933 RC3 *|381 FAU .05T73

F02 .8978 FRA 8,0949 YC3"t.84R8 28P 3783

102 .8?tl IRA !,5090 It3 ,238| rip 566

LAUNCH DATE APR S 19T1

HELIOCENTRIC CONIC

RL 149,88 hAL -.DO

RP 206.99 LAP -1,?9

RC 92.398 6L -18.54

PLANETOCENTRIC CONIC

C3 94.894 VHb 4.986

LNCH AZMTM LNCH TIRE

50.00 19 S 19

80.00 20 24 49

YO.OD 22 9 36

80.00 O 32 19

87.10 2 47 8

100.00 3 15 10

110.00 3 13 18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

867 2117.9 SGR 519.4 363 572,8 8T 53.0 3R 22,4 88 48.1

RRT ,5493 RRF ".|910 RTF -,_,80 CRT ,8752 CRI ,7231 CIV .ll?l

8G8 8100.6 R23 -,1045 ill3 -,3383 L8A 78,1 M34 15,3 lEA 1.1

8GI 213?.3 868 450,0 THA 8,00 ELI 56.8 EL2 10.t ALF 21,05

FLIGHT TIME 154.00 ARRIVAL DATE $EP 9 19YI

DISTANCE 405,859 [ARTM TO NAR$

LOt. 194,17 YL 33,908 GAL "S,03 AZL 92.?5 HCA 139,31 RMA 19T,83 ECC .25001 IRe 2.7496 V! 29.Y75

LOP 333.91 VP 24.76? RAP 14,?4 AZP 87.92 TAL 335.08 TAP 114,39 RCA 148.?9 APO 248,88 V2 28,496

GP 5,83 ZAL 133.18 ZAP IS7.47 ITS 188,01 ZA£ IT0.26 ET[ 89,42 ZAC 106.38 [TC 2?6,64 LVI -21.84

DLA -28.42 RAL 340.17 RAG 6644.9 VIL 12.035 PTH 7.02 VHP 8.881 DPA -13,53 RAP 315,44

L-I TIME ZNJ LAT INJ LONG INJ RT A3C IHJ AZNTH INJ TIN2 PO CDT TIN ZNJ 2 LAT

9597.09 -19.21 ?0.61 201.22 136.35 19 48 3? 1597.1 6.15

2385.61 "6.09 3?.38 20?.03 129.92 2! 4 35 1365.6 10.00

2076.50 .65 3?,40 219,1! 124,15 22 44 32 1076.S 14,33

1642.95 7.94 8,98 218,59 118.88 0 59 41 643.0 1g,ll

1208,45 15.10 340.65 220_24 114.36 3 7 17 208.5 23.85

111?.42 7.94 330.35 216.59 118,88 3 33 48 117,4 19.11

1123.32 .65 326.31 212,11 124.15 3 32 1 123.3 14.33

DIFFERENTIAL CCRRECTIONS

TOE -.7021 TRA-l.4816 TC3 .0165 BAU ,084?

RDE -.3863 RRA -,1Q21 RC3 .2543 FAU ,09005

FDE ,9339 FRA 3.0213 FC3-2.0908 B3P 3769

808 .8?23 BRA 1.4851 BC3 .2548 F3P 906

NID-COUR3[ EXECUTION ACCURACY

SGT 2134.2 SGR 528.4 SG3 596.7

RRT .5865 RRF -.6317 RTF -.8818

SGB 2198.6 R23 ",1153 813 -,8856

$GI 2157.5 SG9 423,3 THA 8,59

ECC 1.4092

INJ 2 LONG

54.80

39,41

17.49

347.18

317.01

508.$4

306.41

ORBIT 08TERNINATION ACCURACY

8T 53.5 $R 22.3 SS 4?.?

CRT .8851CR8 .7360 CST .965?

LRA 7_.5 NSA 15.3 SSA 1.1

EL1 57.1 EL2 9.7 ALF 20.87
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 9 StY1 FLIGHT TIN[ |IS,DO ARRIVAL DATE SEP i |SYl

HELIOCENTRIC CQNIC EARTH TO NARS

191,53 EC¢ ,2927T ZNC 2.8030 Vl 2R.?Y5

11S,?5 RCA I46.88 APO 248,21 V2 2S.494

88.13 ZAC IgG,G? ETC 279.69 LVl -21,90

DI&TANC[ 403,938

33,143 GAL o4,93 AEL 92,$0 HCA 140,5R GNARL 149,G$ LAL ",DO LOL 194,57 VL

RP 2De.ST LAP -t,?S LOP 335.18 VP 24.S78 GAP 14.3| AZP 87.83 TAL 335,18 TAP

RE $3.378 GL -19,20 GP 3,94 ZAL 138,99 ZAP 138,32 ETS 188,04 ZA[ I?D,O? ETE

PLANETO¢ENTRIC CONIC

¢3 24.115 VHL 4,911DLA -29,02 RAL 340.48 RRO 6644,6 VEL 12,004 PTH ?,DO VHP 6.893 DPA "13,19 RAP 313,30 ECC 1,3999

LNCM AZNTH LNCH TIME L-I T1N[ INJ LAT INJ LONG INJ RT A3C |NJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

50.00 Ig 9S1 25?9.?3 -||.18 69.87 201,33 138.58 19 58 4? 1573.7 7.22 53,00

SO.DO 20 30 $3 23G0.18 -4.9? 56.15 207.22 130,05 21 10 13 13SO.E 11.09 38.15

?o.00 22 18 $9 2042,23 1.98 35,61 212.45 124.10 22 53 1 1042.3 15.53 13.57

80.00 D 51 3? 1575.37 10.14 5.17 217.42 118.23 1 18 12 575.4 20.86 342.94

83.21 2 16 27 1304.11 15.G1 347,g2 220.21 1t4.78 E 38 11 304.1 24.49 324.23

100.00 3 34 48 1049.84 GO,14 326.34 217.42 J18,23 3 52 |8 43.8 29.88 $04,31

110.00 3 22 21 1089.07 1,96 324.53 212.45 124.10 3 40 30 89.! 15.33 304.48

DIFFERENTIAL CCRRECT|ON8 RIO-COURSE EXECUTION ACCURACY

TO[ -.7784 TRA-/.4374 TC3 .0293 BAU .0890 SGT 2148.3 SGR 540,2 SG3 421.9

ROE -.3??T RRA -.1218 RC3 .E?tS FAU ,06251 RRT .6234 RRF -.6723 RTF -,8843

FOE .9TST FRA 3,1528 FC3-2,244| BSP 3894 SOB 2213.2 523 -.12T0 R13 -,8887

BDE .6652 BRA 1.4825 BC3 .2730 FSP 848 SGl 2173.6 SG2 417. I THA 9.26

LAUNCH DATE APR 9 1971 FLIGNT TIN_ 158.08

HELIOCENTRIC CONIC

RL 149.65 LAL -.00

RP 206.68 LAP -1.??

RE 64.414 GL -19.8S

PLANETOCENTRIC CONIC

C3 23.438 VHL 4.841

LNCH AZMTH LNCH TIME

$0.00 19 14 39

60.00 2O 37 19

70.00 22 28 52

80.00 1 22 30

80.73 1 56 11

100.00 4 5 28

110.00 3 32 14

DISTANCE 412.647

LOL I84.57 VL 33.078 GAL -4,84 AZL 92.86 HCA 141,84 3NA

LOP 336.45 VP 24,593 GAP 13.96 AZP 87.75 TAL 335.2? TAP

GP G.E8 ZAL 132,76 ZAP 155,13 ITS 166.04 ZAE 169.88 ETE

DLA -89.64 RAL 340.80 RAD 6644.3 VEL 11,976 PTH G.97 VHP 8.502 DPA "12.83

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINS PO CST TIM

2994.24 -10,10 88.74 201.51 136,75 19 57 12 1554.2

2334.24 -3.83 54.90 207.48 130,15 21 18 13 1334.2

2006,11 3.34 33.72 212.89 124.01 23 2 18 1906.1

1473.94 13,35 359.34 218,83 118.96 1 47 4 473.9

1359.84 16.13 352.29 220.24 115.21 2 20 50 359.8

8838.45 /3.35 298.82 219.83 116.98 3 49 18 5836.4

1052.92 3.34 322.64 212.8g 124.01 3 49 47 52.9

ORG1T D[TERNINAT|ON ACCURAC_

8T 54.0 SR 22.2 $S 49.2

CRT .8958 CR8 ,T474 CST .9642

LSA 74.8 MSA 15.2 33A 1.1

ELI 57.6 EL2 g.2 ALF 2D.YS

ARRIVAL DATE SEP 10 197t

EARTH TO MARS

195.33 ECC .24781 ZMC 2.8G25 Vl 29.7?5

117.12 HCA 146.92 APO 243.73 V2 23.496

8?,37 ZAC 108.99 ETC 2?6.72 LV| -22.34

HAP 313.53 ECC 1.3856

|NJ 2 LAT INJ 2 LC_G

8.29 52.98

12.20 36.86

16.70 13.51

23.39 336.39

25.13 328.56

23.30 273,65

18.7S 302.43

DIFFERENTIAL C_RECTI_

TOE -.7751 TRA-1.4328 TC3 .O320 BAU .0913

NDE -.3?DO RRA -,1428 RC3 .2903 FAU .D6506

FDE J.OIGD FRA 3.2919 FC3-2.4039 BSP 3838

8DE .8589 BRA 1.4399 8C3 .2921 RIP G93

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY

3GT 2156.4 3GR 555.5 SG3 449.? 8T 54.4 SR 22.1 GS 50.8

RRT .8594 RRF -.T120 RTF -.8864 CRT .9065 CR8 ,7601 CST *9SR9

$GB 2228.8 H23 -.14DI RI3 ".8915 LSA 76.1 M3A 15.2 8SA 1.1

SGI E188.S 5G2 411.5 THA lO.OO ELI 59.1 EL2 8.? ALF 2O.?O

LAUNCM DATE APR $ 1971 FL|GNT TIN( 160.00 ARRIVAL DATE 8EP 12 1971

HELI(XENTRIC CONIC

RL 149,GS LAL ".DO

RP 2OG.SS LAP -1.76

RC 69.$12 GL -EO.S9

PLANETOCENTR|C CON|C

C3 22.889 VHL 4.775

LNCH AZMTN LNCH TINE

SO.DO 19 19 39

80.00 G0 44 1|

70.00 22 39 49

78.68 I 43 58

78,69 _ 43 58

78.88 I 43 38

1t0.00 3 43 1t

DIFFERENTIAL CCMRECT|ONS

708 -.7580 TRA-I,3935 TC3 .0304 SAU .0997

RDE ".3325 RflA -.1644 RC3 .3114 FAU .0S799

FOG 1.0594 FRA 3.4315 FCS-|.5SO8 8SP 3713

8DE .8411 IRA 1.4031 8C3 .3172 FSP 737

DISTANCE 418.400

LOt. 194.57 VL 33.020 GAL "4.74 AZL 92.93 HCA 143.11 SMA

LOP 337.72 VP 24.$12 GAP 13.59 AZP 87.86 TAL 335.3? TAP

GP S.G4 ZAL 132,53 ZAP 153.91 ITS 166.02 ZAE 199.83 ETE

EARTH TO NAR$

194.20 ICE .84313 INC 2.9255 Vl Eg.??S

115,40 RCA 146.98 APO 241.42 V2 88.495

87.11 ZAC 107.34 ETC 279.?S LVI -22.71

DLA -30.29 RAL 341,14 HAD 6644.1 VEL 11.950 PTH 6.95 VHP 6,31T DPA -12.46

L-[ TIME [NJ LAT INJ LONG INJ RT ARC INJ AZNTfl INJ TINS PO CST TIM

2532.54 -9.02 67,81 801.74 138.92 20 1 52 1532.5

2307.$6 -2.$6 53.63 207.81 130,23 21 22 38 1307.7

I867.44 4,81 31.69 213.44 123,85 23 12 37 967.4

1402.87 13.65 355.75 220.3| !15.57 2 ? 21 408.9

2402.87 19.85 355.75 22D.31 115.S? 2 7 21 402,9

1402.87 IS.65 355,75 220.31 115,87 2 ? 21 402.9

1014.E5 4.01 320.SI 2|3.44 123,85 4 O 8 14.3

NID-COUR$E EXECUTION ACCURACY

3GT 2140.3 SGR 57412 353 4?6.G

RRT .$959 RRF ".?49? RTF -._20

5G_ 2213.0 R23 ".14T4 RI3 -.8979

3G1 2178.| 352 405.1THA 10.98

RAP 313,53 ECC 1,3734

INJ ELAT INJ 2 LONG

9.37 32.05

13.33 35.52

18.09 11.28

25.79 331.97

23°79 331.97

25.?g 331.97

18.og 300.80

OR8|T DETERHINAT_ON ACCURACY

5T 54.0 3R 22.0 S8 52.3

CRT .9163 CR$ .7Y25 C$I ,_Q14

LSA 76.8 MSA 13,Z $SA 1.t

ELI 57.? EL2 5.2 ALF 20.03

LAUNCH DATE APR S 1971 FLIGHT TINs 192.00 ARRIVAL DATE lEP 14 1971

NELIOCENTR|C C(:NIC

RL 149.93 LAk -,00

RP EO8.?t LAP -1.74

RC iS.iS7 GL -81.3t

PLANETOCENTRIC CONIC

C3 22.250 VML 4.?]?

LNCH AZMTH LNCH TIME

30.OO 19 84 55

80.00 G0 51 30

70.00 E2 52 S

?S.8S I 32 ?

7S.SS I 38 ?

76.84 1 38 ?

110.00 3 55 27

01FFERENTIAL C(SqRECT|ONS

TOE -.?863 TRA-I.3755 TC3 .0463 8AU .0997

ROE -.3571RRA -.1889 RC3 .$320 FAU .07071

FDE 1.1112 FRA 3.5967 FC3-2.7512 8SP 3968

ODE .8456 8RA 1.3893 8C3 .3352 FSP 790

OISTANC( 420.185

LOL 194,57 VL 32.1i4 GAL -4.66 AZL 92.92 MCA 144.30 8NA

LOP 338.99 VP 24.434 GAP 13.22 AZP 97.5? TAL 335.4? TAP

GP ?.03 ZAL 132o28 GAP 152.66 ETA 165.97 ZAE IG9.38 ST[

EARTH To MARS

193.1G ECC .23873 INC 2.9924 Vl 29.?75

119,05 RCA 147.04 APO 232,2? V2 23.493

iT,33 ZAC tO?.TE ETC E?S,?9 LVI -23.11

DLA -3O.GG RAL 34|.48 RAD 6643.8 VEL |l. 822 PTH 8.23 VMP 6.140 DPA -IE.O6

L-I TIN( INJ LAT INJ LONG ZNJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM

2310.74 -7,93 86.88 202.05 137,07 20 6 49 1510.7

2280.49 -1.47 52.33 808.23 130,28 81 29 31 I880.5

IGES.6? 6.3D 89.49 214.14 123.62 23 24 10 925.7

1438.8? 17,17 358,71 220.46 118.16 1 56 8 438.g

1439.87 IT,17 358,?1 220.46 116,1S I $6 6 438.g

1438.87 17.17 359.71 280.46 116,16 I 58 6 438.g

626D.53 E.39 293,31 214.14 123,62 3 39 47 5280.S

NID-COUR3E EXECUTION ACCURACY

SGT 2161.0 SGR 5g8.0 383 506.5

RRT ,7282 RRF -*7868 RTF -,Rgo0

3GB 2242.2 523 -.1892 513 -.8971

SGI 2209.? SG2 402.8 THA 11.76

RAP 3|3.45 [CC 1,3892

|NJ 2 LAT INJ 2 LONG

10.45 51.11

14.47 34.13

Ig,47 8.83

29.49 334.$9

28.46 334.8 s

28.49 334.69

19,47 2?5.55

ORD|T DETERMINATION ACCURACY

_T 55.0 3R 22,1 $S $4.0

CRT .8291CRS .7880 CST .gsgo

LSA 78.7 MSA 19.3 SSA 1.1

ELI 58.7 EL2 T.S ALF 20.82

392



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR S tlTt PLIGHT T|ttE tD4,DD ARRIVAL DATE REP II II?t

[ARTR TO MAR8

ttl,18 ECC ,23451 INC 3.0655 V! 2t,77!

t21.21 RCA 147.10 APO 237.22 VR 26.41R

82.00 ZAC tOg.t4 ETC 272.51 LV! -23.32

5,968 DPA "11o65 RAP 513.39 ECC 1.3l?t

lNJ LONG |NJ RT AIC INJ AZNTH ]NJ TIRE PO CIT TIN INJ 2 LAT IRJ R LONG

HELIOCENTRIC CalilC DISTANCE 424,006

RL 140.i3 LAL -.OOLOL 104.57 YL 38,911GAL °4.5? AZL S3.0e HCA 149.65 8HA

RP 20t,73 LAP -t.T3 LOP 140.2i VP 24,352 GAP St,IT AZP iT,4? TAL 33S.56 TAP

RE STilT? GL "tR.D6 GP ?.46 ZAL t32,0R ZAP tSt,SS [TS tED,St ZA( tG$.tO (T[

PLARETOCENTRIC CONIC

C3 81.747 VHL 4.663 DLA -31.65 RAL 341.87 RAD 6S43.6 VEL |1.906 PTN S.9| VHP

LNCM AZNTN LNCM TIME L'I T18E |HJ LAT

SO.OR 19 30 3? 2488.65 "R,R3

tO.OO RD 5R 23 1252,43 ",23

?D.OO 23 S 9 1879.27 0,t3

73,17 I 21 47 1470.55 t?,?O

7S.$T I RI 47 t4?O,SS tT,TO

73.17 I 21 47 14?0.55 IT,TO

110.00 4 9 3! 6214.13 8,13

DIFFERENTIAL CCRRECTIONS

TDE ".7648 TRA-I.3482 TC3 .046?DAU .104D

RDE ".3524 RRA ".2140 IC3 .3547 FAU .0731l

FDE 1.1635 IRA 3.?451 FC3-2.9323 BSP 3902

8D( .0421DRA 1.3651 8C3 .35?8 FSP 845

LAUNCH DATE APR 3 lg?l

HELIOCENTRIC CONIC

83,94 202.43 13T.20 20 12 5 14el.? 12,34 50.15

50.09 208.75 130.30 21 32 55 1252.A t5,14 32.15

27.03 215.01 123.29 23 37 28 879.3 2O.9e 1.05

1,3T 220,6@ 116,67 I 46 17 470.S 27.15 337,5|

t,3T 220.56 156.S? ! AS t? 470.6 27,15 337.51

1.37 220.66 216.6T I 46 t? 4?0.6 27.15 337.51

293.85 115.01 123.29 5 53 5 5214.1 Z0.96 272.08

MID-C_JRSE EXECUTION ACCURACY CRDIT DETERMINATION ACCURACY

3GT 2161.2 SGR ¢26.3 303 53?.? ST 55.3 IR 22.1 58 Sl.S

RRT ,?552 RRF -.8192 RTF -.0906 CRT .9409 CR$ .8037 CIT *9565

2GB 2250.2 R23 -.1869 R13 -,8900 LSA 80.2 MSA 15.3 SSA 1.D

$01 2214.2 $02 400,7 THA 12.77 ELI 59.2 EL2 7,0 ALF 20.95

FLIGHT TIRE Ill,DO ARRIVAL DATE SEP 15 2971

DI3TANCE 427.856 EARTH TO MARS

RL 149.65 LAL -,00

RP 206.77 LAP -1.71

RC 69;140 GL -22.88

PLANETOCENTRIC CONIC

C3 22,300 VNL 4.615

LNCN AZNTM LNCN TIRE

50.00 19 56 37

• D,OD 21 ? 54

?O.OO 23 22 51

73.57 | 12 34

?3.3? 1 12 34

73,57 I 1R 34

110.00 4 26 14

LOL 194,57 VL 31,851 GAL "4,49 AZL 93.14 HCA 146,92 IRA

LOP 341.52 VP 24.287 GAP 12.51 AZP 87,37 TAL 335.65 TAP

GP ?.g2 ZAL 131.74 ZAP 130.02 ET3 165,83 ZAE 168.79 ETE

191,27 (CC ,23067 1ME 3.1392 Vt 29.?73

121,5? RCA 147,15 APO 255,39 V2 25,485

09.10 ZAC 108.59 ETC 276.82 LVI -23.95

OLA -32.36 RAL 342.26 RAD 6643.4 VEL 11.887 PTH 6.90 VHP 5,804 DPA -11.20 RAP 313.25 ECC 1.3S06

L-| TIRE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME F_ CST TIN INJ 2 LA? INJ 2 LONG

2466,26 -$,71 64,99 202,90 137.31 20 17.43 1466.3 12,65 49.17

2223.32 !.05 49,60 209,_6 130,29 21AA 37 1223.3 15,83 32.1?

1525,05 10,11 24,16 216,1! 122.80 23 53 17 825,9 22.61 2,78

1499.22 1R,23 3,84 220,94 11?,22 1 3? 34 499.2 27._4 339.94

1499.22 18,23 3,84 220,94 117.22 I 37 34 499._ E?,84 339.94

1499.22 15,23 3,84 220,94 117.22 1 37 34 499,2 E?,S4 339.94

5160,?1 tO,ll _90,99 216.11 122,80 6 8 54 5160,? 12,61 RS9,lt

DIFFERENTIAL COIR£CTIONR MID'COURSE EXECUTION ACCURACY

TDE -.7610 TRA-I.3160 TC3 .0494 BAU ,lORD 8GT 2153.1 SGR 6SO.O 803 370.4

ROE -.3485 RRA -.2412 RC3 .3796 FAU ,07666 RRT .7814 RRF -,8492 RTF -.5912

FOE 1,2157 FRA 3,90?3 FC3-3,1243 DSP 391_ 8GB 2252,0 R23 -,2048 R13 -,9012

BD[ ,8S?O ORA 1,3380 DC3 ,3825 FSP 899 RGI 2216,2 962 400,2 THA t3,93

LAUNCH DATE APR 5 1971 FLIGHT TINS 148.00

HELIOCENTRIC CONIC DISTANCE 431,734

RL 149,Sl LAL -.00 LOL 194.57 VL _.$14 GAL -4.42 AZL 93.22 HCA 141.18 SMA

RP Z08.81 LAP -I.70 LOP 342,7R VP 24.218 GAP IS,I? AZP 87,26 TAL 335.74 TAP

RC 70.455 GL -23,70 GP 8,42 ZAL 131,43 ZAP 148,63 ET3 i55,72 ZAE 158,43 [TE

PLANETOCENTRIC CONIC

C3 20.SOS VNL 4.5?3 DLA -33.11 RAL 342.98 flAO 6643.2 VEL 11.671 PTH S.68 VHP

LNCM AZMTH LNCN TIME L-! TIRE INJ LAT |NJ LONG INJ RT A3¢ INJ AZMTH |NJ TIME

50,00 19 43 2 2443,49 -4,57 $4.03 203.45 13?.41 20 23 46

SO,DO 21 17 10 2192,92 2,3R 48,15 210,12 130.24 21 53 43

TO.DO 23 44 3 1759.86 12*52 20.3? 217,56 i22.04 24 13 25

72,02 1 4 15 1525,72 18,75 6,16 221,29 117,80 I 29 41

72.02 1 4 15 1525,72 18,73 6,16 221,29 117.80 t 29 41

72.02 t 4 15 1525,72 10,75 t.19 221,29 117.30 I 29 41

110.00 4 4Y 17 SOS4,?1 12,32 207,40 217,52 t22.04 S 29 2

DIFFERENT IAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -,7540 TRA-l,2?8S TC3 ,0552 DAU ,1147 SGT _|33,9 39R ig9,5 303 604,4

RDE ".34ll RRA -,|?O3 tC3 .40RR FAU ,08024 RflT .OO4S RRF ".0?57 RTF -,_423

FOE 1,272S RRA 4,O?4S FC3-3,322S DSP 3t71 IS| 2_45,? R23 ",2210 R|3 *,9043

ODE .8295 3RA 1,3069 9C3 ,4103 FIP 9SI 8GI _ZO9,Q 3G2 AOI.O THA 13,29

LAUNCH DATE APR 5 IR71 FLIGHT TIME I?D,OO

(_qBIT DETERMINATION ACCURACY

8T 55.4 SR 21,3 IS 37,9

CRT .9522 CR8 .SIR? CST ,9543

LSA 81.5 MSA 15,4 SSA I.D

ELl 59.4 EL2 S,4 ALF 21.20

ARRIVAL DATE SEP 20 IOTt

EARTH TO MARS

190,43 [CC ,22699 INC 3.2203 va 29,775

123,MR RCA 147.2D APO 233.33 Y2 2R,4SO

90,53 ZAC 109.10 ETC 2?S.84 LVl -R4,41

3,343 DPA -10.?3 RAP 313,0T ECC 1.3441

PO C3T TIM INJ 2 LAT INJ 2 LONG

1443.5 13.76 41.15

1192,9 18.09 19.56

759.9 24.54 350.63

525.? 28.56 342.22

S25,7 28,59 342,22

525,7 28.56 342.22

5OgA.? 24.S4 2SS.AS

ORBIT DETERMINATION ACCURACY

l? 55.3 IR 22.5 55 59.2

CRY ,9528 CR| ,8362 CIT ,9523

LSA 820$ NIA 1505 85A 1,0

ELI 5R°4 EL2 5.? ALR 2l.tO

ARRIVAL OAT2 IEP 12 1971

HELIOCENTRIC CONIC

RL 249,55 LAL ".DO

RP 206.8? LAP -!.66

RC 71,821 GL -R4,36

PLANETOCENTRI¢ CONIC

CS 80.5?3 VHL 4.336

LNCH AENTH LNCN TIME

3D.DD 19 49 53

60.OO 21 27 20

70,O0 0 21 2

70.51 D 56 41

70,31 0 55 41

70.51 D SS 41

llD,DO 5 20 29

DIFFERENT IAL C(_RECTIONS

TOE -.7552 TRA-1,24T2 TC3 .0444 BAU .1202

RDE -.3447 flRA -,3024 RC3 .4346 FAU .08360

FOE 1.5367 FRA 4,2529 FC3-3.5179 DSP 3925

ODE ,8301 BRA 1,2834 DC3 .4369 FSP 1020

DIITANC[ 435.630 [ARTR TO MARl

-4.35 AZL R3.31 HCA 149,45 IRA |39,R4 ECC ,22353 INC 3,30?3 V1 2R,?75

V2 26.4?4

LV| -24,90

LOL t04,37 VL 32,??0 IAL

LOP 344.0R VP 24,131 GAP 11.33 AZP 87,15 TAL 335.R2 TAP 123,27 RCA t47,15 APO 232.03

GP 8,9? ZAL t31.11 ZAP 147,2| ITS 163,10 ZAE 168,02 ET[ RE,39 2AC fOR,S3 [TC 2?6,84

DLA -33,RR RAL 343,13 RAD 5643.1 V[L |1,857 PTH 6,17 VRP |,4R4 DPA -10,23 RAP 312,84 [CC 1,3316

L-I TIME IRJ LAT INJ LONG |NJ RT A$C INJ AZRTM INJ TIME PO CST TIR |NJ 2 LAT INJ 2 L_NG

2420,29 -3,41 93,DS 204,11 137,49 2030 19 1420,3 14.gD 47.12

2160.93 3.?g 41.62 211.00 130.15 22 3 2! 1161,D J9.38 2?.85

1539.45 t6,D? 14,96 219.81 120,55 0 48 42 559,5 27,22 352,06

2550.62 19,28 8.39 221.72 118,42 I 22 31 5SO.S 2g.28 344.42

1330.62 13,28 R.sg 221.72 118.42 I 22 3! 550.S 2g.28 344.42

1550.62 1g,28 8.39 221,72 115.42 I 22 31 $50,6 29.28 344.42

59g4.31 16.07 28t.?g 219,81 120.53 ? 0 23 4g94.3 2?,22 258.81

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2_IA.S $GR 745.I SG3 640.2 ST SS.5 SR 22.S SS 51.1

RRT ,8229 RRF -.8990 RTF -,8g06 CRT .973! CRS .853? CST .9498

SGB 2251,? R23 -.2430 R13 -.g053 LSA 84,2 NSA 15.7 SSA ,g

SGI 2214.S SG2 405.? THA 16.70 ELI 59.9 EL2 4.9 ALF 21.g?
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM OATS APR I 1D71

HELIOCENTRIC CONIC

9L 149.RS LAL _.OO

RP 206,93 LAP -|,iS

9¢ 73.829 r_. -83.46

PLANETQ¢ENTRIC CONIC

C3 Eo.2g2 YHL 4,SOS

LNCH AZMTN LNCH TIN(

SO.DO Ig ST E!

SO.DO 21 39 33

9g.OE Q 49 45

99.02 O 49 46

99.02 O 49 45

69.02 0 49 43

69.02 O 49 46

FLIGHT TIH[ ITE,00 ARRIVAL DATE 8EP 84 1971

OISTANCE 43R,SSt EARTH TO HARI

LOt. |84,|? VL 32,721 GAL "4,28 AZL 93.40 HCA |S0,72 IRA 188.|| ECC ,28089 INC ),4012 VI E6,TTS

LO_ 545,33 VP 24,08? GAP 11,51 AZP 87.03 TAL 335,RD TAP 128,62 RCA 14?,28 APO 830,S2 V2 2i,4tl

GP 9.SG ZAL 130,?? 2AP 145.73 ETS 185.46 ZAE 147.53 ETE 94.40 ZAC 110.2§ EYe 2?6.34 LVI -2|,42

OLA -3A,69 RAL 345.82 RAD 6t43,0 VEL 81,845 PTH 1.8G VHP 5.34R DPA -9o86 RAP 312.56 EC_ t,3339

L-! TIME INJ LAT 1NJ LONG INJ AT ARC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT i_J 2 LONG

2196.S1 -E.21 iS.DR 204,88 137.54 EO 37 18 1393.S 16.05 4S.04

2126.90 5,28 44.98 219.05 130,01 92 14 5 1126.9 DO.?3 25.98

1574,29 19.81 10.55 222.24 11g.08 I 15 59 574.3 30.02 349.53

1574,29 19.31 10.55 282,24 119.08 I 15 59 574.5 30.02 348.S5

1574.89 IS.e1 10.55 822.24 119.08 I 15 59 574.3 30.02 346.SS

lS?4,2g 19.81 10,55 222.24 119,08 I 15 5g 574.5 30.02 346.55

1574.29 19.81 10,55 222.24 119,08 I 15 59 574.3 30.02 346.55

DIFFERENTIAL CCRRECTION8

TOE -.7327 TRA-I.2090 TC3 .0382 BAU .1266

ROE -,3451 RRA -,3369 RE3 .4851 FAD ,05710

FD[ 1.4045 liRA 4.4333 FC3-3.7162 BSP 5924

ROE .8281 BRA I,8531 3C3 .436? F8P 1085

LAUNCH DATE APR S 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY CRBIT DETERNINAT|ON ACCURACY

6ST 2101.3 8GR 799.9 963 677.2 8T 55.5 9R 23.3 88 63.0

RRT .8334 RRF -.9t89 RTF -,8896 CRT .9821 Eft8 .S?lO CST .9468

5DE 8848.4 R23 -,2615 R15 -,9076 LSA 85.? HSA 15,8 81A ,9

86! 2209.9 862 414.5 THA 18o37 ELI 60.0 EL2 4.1 ALF 88.53

FLIGHT TIN[ 174.00 ARRIVAL DATE 6[P 26 1971

D|GTANC[ 443.516 EARTH TO MARS

RL 149.6S LAL -.OO L(X. 104. S? VL 32.69Q GAL -4.22

RP 207.00 LAP -1.64 LOP 346.59 VP 24.025 GAP 11.18

RC ?4.683 GL -26.40 GP 10.21 ZAL liD.A/ 2AP IA4.20

PLANETO¢ENTRIC CONIC

C3 20.066 VHL 4,479 DLA -35.53 RAL 544.14 RAO 61kl2.9

LNCN AZMTH LNCH TIN[ L-I TIME INJ LAT IHJ LONG

50.00 20 3 25 23?2.03 -.98 61,04

60.00 21 51 15 2090.10 6.89 43.20

Q?.54 0 43 22 159?.14 20,33 12.67

67.54 0 43 22 1397.14 _0.33 IE.67

67.54 0 43 22 1397.14 20.35 12.67

97.34 O 43 22 1397,14 20.33 12.67

67.54 O 43 22 1597.14 20.33 12.67

D|i_'ERENT|AL CCRRECT|ON8

TDE -,7308 TRA-1.1688 TC3 .O2gO |AU .|33D

ROE -.3472 RMA -.3745 RE3 .496D FAU ,ogoz6

FOE 1.4764 FRA 4.9185 FC5-3.9166 BSP 5918

DDE .6878 DRA 1.2874 8C3 .4989 FGP 1150

AZL 93.50 HCA 151.98 8NA 188.92 [CC .21724 INC 3.5026 Vl 29.773

AZP 86.91TAL 335,98 TAP 127.96 RCA 147.33 APO 229.11 V2 26.458

[T3 165.30 ZA[ 166.97 ETE 93,78 ZAC 110.92 [TC 2?6.83 LV! -25.99

VEL 11.835 PTH 6.85 VHP 5.810 DPA -9.11 RAP 312.22 ECC 1.3302

INJ RT AIC INJ AZHTH INJ TIME PO CIT TIM INJ E LAT |NJ 2 LONG

203.77 337.57 20 44 37 1372.0 17.24 44.92

213,29 I89.81 EE 26 S 1090.1 28.17 23.93

822.65 119.78 1 9 59 397.1 30.79 348.65

222.85 119,78 1 g 59 397.1 30.70 348.9S

222.85 119.78 1 9 59 597.1 30.78 348.6S

222.85 119.78 1 9 59 597.1 30.79 349.95

222.85 t19.78 1 9 59 597.1 30.78 349,95

LAUNCH DATE APR § 19?1

HELIOCENTRIC CONIC

ML 149.9| LAL ",DO

NP 207.08 LAP -I.93

RC 79,100 GL -27,39

PLAN[TOCENTRIC CONIC

C3 19.897 VHL 4.461

LNCH AEMTH LNCH TIME

30.00 20 14 13

90.GO 22 3 43

91.05 O 37 29

De. OR 0 37 29

G9.05 O 37 29

49.03 0 37 29

48.05 0 3? 29

NID-COUR8E EXECUTION ACCURACY ORGIT DETERMINATION ACCURACY

6ST 2073.0 3DR 86|,8 863 715,A 5T 55.4 GR 23.9 93 64.9

RRT ,SSO4 RRF -,9356 RTF -.88T8 CRY .9895 CR8 ,888D CST .9437

868 EE45.O R23 ".2792 R13 -.91OO b8A 87.1 NSA 16.0 88A .9

86| 2204,2 SG2 426.5 THA DO.E9 ELI 6O.E EL2 3.2 ALP 23.81

FLIGHT TIHE 176.00 ARRIVAL DATE 8EP El 1971

LOt. 154.97 VL 3|.9|3 GAL -4.18

LOP 547.86 VP 83.985 GAP 10,8?

GP 10,92 ZAL 130,02 ZAP 148,62

DISTANCE 44?.487 EARTH TO HAM9

AZL 93.61HCA 133.84 8NA 107.39 ECC .21439 INC 3.3128 Vl 29,77J

AZP 86.?? TAL 339.04 TAP 129.29 RCA 147.37 APO 28T,81 V2 26.449

[78 165.12 ZAE 166.31 ST[ gD,EE ZAC 111.65 [TC 276.32 LVl -29.39

DLA -36.41 RAL 344.71 RAD S64E,8

L-! TIN[ INJ LAT INJ LONG

2346.87 .29 59,98

2049.53 8.66 41.22

1919,41 E0,36 14,77

1119.41 20.88 14.77

1919.41 20.56 14.77

1919.41 20.86 14.77

1819.41 20,86 14.77

D |FFERCNT 1AL CORRECTION8

TDC -.7479 TRA-t.1245 TC3 .0194 8AU .1421

ROE -.3$11 RRA -.4153 RE3 .5339 FAU oQG4S5

FOE 1.5SIS FAR 4.8039 FC3-4,1134 RSP 3392

90E .8260 ERA 1.1988 5C3 .5345 FSP 1ZIG

LAUNCH OAT[ APR S 1971

VEL 11.888 PTH 6.85 VHP 5,0?9 DPA -8.48 RAP 311.83 ECC 1.3275

INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IHJ 2 LONG

• 2_iS.81 137.58 20 53 19 134G.7 18.45 43.74

214,T? 129.52 22 39 52 1049.3 23.72 28.62

223.55 120.54 1 4 28 819.4 31.56 350.74

223.58 120.54 ! 4 28 619.4 31.56 350.74

223.58 120,54 1 4 23 819.4 31,$6 359.74

223.53 120.54 1 4 28 619.4 31.56 350.74

223.58 120.54 l 4 28 919.4 31,59 359.74

MID-COURSE EXECUTION ACCURACY ORBIT D[T[RMINATION ACCURACY

3GT 2035.5 3GR 932.5 363 754.5 3T 55.0 3R 24.? S8 69.9

RRT .3592 flRF ",R494 RTF -,_.54 CRT .9950 Cfll .DU4Z C8! .t4OZ

$GB 2259.0 R25 -._936 RI3 -.9829 LGA 88.5 HSA |9,3 SGA .8

9GI _194.8 362 442.4 THA 22.45 ELI GO.3 EL2 2.2 ALF 24,03

HELIOCENTRIC CONIC

RL 149.93 LAL -.DO

MP 207.17 LAP -1.61

9¢ ??.719 GL -29,44

PLANETOCEHTRIC CONIC

C3 19.788 VHL 4.448 DbA "37.33 RAL 345,33 RAO 6642.

LNCH AZNTH LNCH TINS L'! TIN[ INJ LAT

30.00 20 23 53 2580.2D 1.62

60.00 22 22 42 2003.3? 10.65

64.55 0 32 5 1641.32 81.38

94.55 0 32 S 1641.52 21.38

64.53 0 32 5 1641.32 21.38

64.55 O 32 5 1641.52 21.38

64.55 0 32 5 1641.52 21,38

OIFFERENTIAL CORRECTIOH8

TOE -.7419 TRA-I.O?38 TC3 .0155 8AU ,1517

ROE -.3569 RRA -.4595 RE3 .5733 FAU .09376

FDE 1.6299 FRA 4.9869 FCI-4.3207 BSP 3832

ROE .9232 BRA 1.1680 BC3 .5735 FSP 1280

FLIGHT TIN[ ITO.O0 ARRIVAL DATE 3EP 38 1i71

DISTANCE 451.477 EARTH TO MARS

LOL 194.37 VL 39.919 GAL -4.11 AZL 93.75 HCA 154.5t 8HA 187.00 ECC .EttT2 INC 5.7327 VI 29.7?5

LOP 346*12 VP 23.g07 GAP 10.56 AZP 86.S3 TAL 333,11 TAP 130.S| RCA 147.41 APO 229,59 V2 26.439

GP II,TI ZAL 829,6Q ZAP 140,98 ET$ 164,93 ZAE 165,55 ET£ 101,T4 ZAC 112,46 [TC 276,80 LVl *2?.25

? VEL 11.324 PTH 6.84 VHP 4.936 DPA -7.Tg RAP 311.38 ECC t.3257

INJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

38.87 208.02 137.56 21 E 33 1320.2 19,72 42.49

38.gs 216.58 12g,10 22 56 6 t003.4 25.43 18.gl

16.88 224.42 121,36 0 5g 26 641.3 32.35 362.84

16.98 224.42 121.36 0 59 26 641.3 32.35 352.84

16.88 224,42 121,36 0 Sg 26 641,3 32,35 352.84

16,88 224.42 121.36 0 59 26 641.3 32.35 352,84

18.88 224+42 121.56 0 59 28 641,3 32,35 352.84

NIO-¢OUR$E EXECUTION ACCURACY _SIT OETERNINATZON ACCURACY

5ST 1934.5 3DR 1012.6 563 Tg3,g 3T 54.4 3R 25.6 &S 68.t

RRT .8658 RRF -.g606 RTF -.8830 CRT .9g84 CRS .9193 C$T .936_

5GB 2228,0 R23 -,3031 R13 -.91T5 LGA 89,8 NGA 16.5 SSA .8

561 2179.7 $G2 461.3 THA 25.03 ELI 60.1 EL2 1.3 ALF 25.13
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JPL TM 33,100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DAY[ APR | tSTt

HELIOCENTRIC CQNIC

RL tAS,l| LAb -,DO

RP RO?,2G LAP *1,36

mC 79.29I GL -f9.54

PLANETOCENTRI¢ CONIC

C3 !9.743 VNb 4.443

LNCH AZMTH LHCH TIME

SO.DO 20 34 3?

60.00 22 43 33

63,03 0 2? 9

63,03 O 27 9

63,03 Q 2? 9

63.03 O 2? 9

63,03 0 27 9

PLIGHT TIN2 rio.DO ARRIVAL OAT[ OCT E |iTI

D|ITANCE 455.485 EARTH TO MARS

L_ 1t4,9T YL $1,S|? IAL -4,01 AZL 93.86 HCA 135,?T 3MA 186.45 E¢C .EOIZ3 IMC 3,864) ¥1 2R,?YS

LOP 550,39 VP 2),850 GAP I0,64 AZP 86,48 TAL 536,16 TAP 13|,93 RCA |47.44 APO 625,46 V2 26,468

6P 12,57 ZA_ |2D,13 ZAP |39,29 [T8 |64.73 ZAE |64,$6 ETE I04.E$ ZAC 11),35 ETC 276.Y? LVI -E?.96

OLA -50.29 RAL 346.01 RAD n42.7 VEL 11,822 PTH 6,84 VHP 4,859 DPA -?,03 RAP 310.87 [CO I.)24R

L'I TIME 1NJ LAT tNJ LONG |Md RT A$¢ |HJ AZHTH INJ TIME _ CST TIN INJ 2 LAT IHJ R LONG

2292,40 3.02 57,71 209.4) "137.50 21 12 49 1292,4 21.05 41.15

1948.24 15,00 36,19 218,80 128.49 23 16 l 948,2 27.40 15.57

1663,02 21,89 19,00 223.40 122,24 0 54 52 663,D 33.17 354,97

1663,02 _1,29 19.00 225,40 122.24 0 54 52 663.0 33.17 3S4.9Y

1665,02 _|.89 IR.OO 225,40 122.24 0 54 52 665,0 35.17 354,9?

1663.02 21.89 19.00 225.40 122.24 0 54 52 665.0 33.17 354,97

1663.02 21.89 IR,OD 225.40 122.24 O 54 56 663.0 33.1? )34.9?

DIFFERENTIAL CORRECTICO_I,

TOE ".7471 TRA-I.02g9 TC3 ",0168 BAU .1617

ROE -,3670 RRA -,5098 RC3 ,6123 FAU .10236

FOE 1.?2?9 FRA 5.1799 FC3-4.4983 BDP 3895

BOE ,8324 ORA I.|491 BC3 .6125 FDP 1358

LAUNCH DATE APR. 5 1971

H[LIOCEHTflIC C¢3_IC

RL 149.8| LAL -.DO

RP 207.37 LAP -1,56

RC 80.g09 GL 160.7!

PLANETOC[NTR|C CONIC

C3 19,767 VHL 4,446

LNCH AZNTH LNCH TIN[

50,00 20 46 36

60,00 23 11 45

61,47 O 22 39

61.47 O 22 39

81,47 O 22 39

61.47 O 22 59

61,47 O 22 39

MIO-CQURS[ EXECUTION ACCURACY

SGT 194T.1 )DR 1105.0 663 634.5

RRT .8666 RRF ".9697 RTF -.6766

6DE 2230.6 R23 -,3151 R13 -.9200

SO1 2184.1 662 491.6 THA 27.71

FLIGHT TI_ 182.00

01STANCE 439.509

LOL 194.57 VL 32.557 GAL -4.01 AZL 94.01 HCA 157.03 )HAIRS.D4 ECC .20690

LOP 351,65 VP 23,796 GAP 9,96 kip 86.31 TAL 336,20 TAP 133,23 RCA 14?.47

GP 13.52 ZAL 128.66 2AP 157,32 ITS 164.50 ZAE 163.65 EYE 106.71 ZAC 114.33

DLA -39.51 RAL 346,76 RAD 8642,7 VEL tl.623 PTH 6.84 VHP 4,?50 OPA -6,20

L-I TIN[ INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CIT TIN

2262.?6 4.50 56.47 21t.08 137.41 21 24 21 1262,6

1674.69 16.08 32,42 221,T9 167.47 23 43 O 674.?

1684.83 22.40 21.16 226.53 123.19 0 50 44 684.8

1864.83 22.40 2|.10 226.53 123,t9 O 50 44 684.8

1684,83 22.40 21.16 226.53 123.19 0 30 44 664,6

1684,83 62,40 21.16 226.53 123.19 0 50 44 684.8

1664,83 22,40 2A.16 226.53 125.19 D 50 44 684.5

ORBIT O(TERM|NATION ACCURACY

ST 54.4 SR 26.9 66 70,6

CRT .9995 CR6 .9341 C8? .9323

LSA gl.8 MS) 16,9 SEA .7

ELI 60.7 EL2 .7 ALF 26.20

ARRIVAL DATE OCT 4 1971

EARTH YO HARD

INC 4.0093 Vl 29.??S

APO 224.4! V2 26.49S

EYC 276.74 LV| -20,74

RAP 310.29 ECC 1.3263

INJ 2 LAT ]NJ 2 LONG

22.42 39.?0

t9,6Y 10,92

34.00 357,1?

34.00 35?.17

34.00 357,17

34.00 357.17

)4,DO 357,17

DIitT'ERENTIAL CCRRECTI_8

YOE -,74?5 TRA -.gT?O 1_3 -,0387 8AU .1?36

ROE ".3799 RRA -.5640 RC3 ,6556 _AU ,10626

FOE 1.6283 FRA 5.36)5 FC3-4.655• BliP 38•?

• DE ,6363 DR) 1.1281 Be3 .65•• F•P 142•

MID-CCQRR[ EXECUTION ACCURACY ORBIT DET[RHINATION ACCURACY

8GT 1501,4 )DR 1209.1 6G3 •74.7 6T 54,0 )R 26.3 86 73,0

RRT ,8658 RRF ".•769 RTF -.8703 CRT ,9961 CR8 .9470 CIT ,•ITS

860 2244.9 R23 ",3178 R13 ",9251 LEA 93.5 MRA I?,3 66A ,?

8G1 2152.8 3G2 524,ITHA 30.95 ELl 60.9 EL2 |,6 ALF 27,60

LAUNCH DATE APR ) 1971 rLIQHT TIME 184.00 ARRIVAL DATE OCT • 1871

DIlTANCE 465,54•

LOt. |•4,S? V1. 36,$29 GAL "3.97 AZL 94.17 MCA 158,29 )HA

LOP 552.•1 VP 63,743 GAP 9.67 kip 86.1_ TAL 336.24 TAP

GP 14.57 ZAL 126,15 ZAP ]55,70 [T6 164,27 ZAE 162.46 ETE

H[LIOC£N?R|¢ CCtA|C

RL 149,95 LAL -,DO

RP 2O?.4R LAP -1,54

RC 82.560 GL -31,R6

PLANETOC[NTRIC CONX r

C3 19.867 VHL 4.457 DLA -40.39 RAL _41'.60 RAO 6646.6 YrL t1.62T PTH 6.69 VHP

LNCN AZNTH LNCH TIME L'I TIME INJ LAT

50.00 21 O 17 2250.•1 6.10

59.6? 0 SO 3Y 1?OR,eT 22.09

59.8? O |8 37 1706.87 82.89

3R.67 O 18 3? |?06.6? 22.69

59.67 O 16 3? |706,)? 22.69

99.8? 0 t6 37 1706.8Y 2_.89

59.87 O 16 3T 1706,67 22,89

O|FF[RENTIAL CCRRECTION8

TOE *.7491 TRA °.92]0 TC) -,0644 lAD ,tOT2

ROE -,59?0 RRA -,6140 R¢) ,?OEO FAU ,LIOll

POE 1,9390 FRA 5,5404 FC)-4,7983 |8P 3911

6DE ,84TR 6RA 1,1125 |C3 _704• VIP 1490

LAUNCH DATE APR 5 IDYI

HELIOCENTRIC CONIC

EARTH TO MAR6

165,46 [CO .20474 INC 4,1699 Vl 69.?75

RL 149.6S LAL ",OO

RP 207.•0 LAP -I,l|

RC 84,247 GL *33.)t

PLANETOCEHTRI¢ CQNIC

C3 20.D36 VHL 4.4?6

LNCH AZNTN LNCN TIME

3D.00 _1 16 3

58.22 O 15 3

36.22 0 IS 3

58.22 O l) 3

36.22 0 13 3

36.22 O 15 3

58.22 O IS 3

DIFFERENTIAL C(3_RECTiON8

TOE -.7SD_?RA *.8587 TC3 ".0896 _AU .202•

ROE -.4192 RRA -.6899 RC3 .7516 FAU .11395

FOE 2.0393 FRA 3.7012 FC3-4.9193 BSP 3920

80[ .8594 BRA 1.1015 BC3 ,7569 FSP 1565

134.53 RCA 147.49 APO 223,43 V2 2•.4OR

109.06 ZAC 115.42 ETC 279.?0 LVl -2•,60

INJ LONG INJ RT ASC INJ AZNTH JNJ TIME

55.12 213.02 137.28 21 3T 26

25.36 227,83 124;25 O 47 4

23.36 627.03 124.23 g 4? 4

25,)6 227.85 124.23 O 4? 4

23.36 227.83 124,2) O 4? 4

25.38 227.83 124.23 O 47 4

25.36 227.63 124.23 0 4T 4

MID-CC_RSE EXECUTION ACCURACY

5GT 1569.3 Sr,,_ I)27.1 )Q5 014.1

RRT ,8619 RRF ",9626 RTF "*_2|

)66 _|50.0 R23 *,3143 RE3 ".2514

)GI 2188,9 S62 §62.4 THA 34,63

FLI;HT TIME 123.00

O|RTANC[ 467,603

LOL 194.57 VL 31.503 GAL -3.94 AZL 94.33 HCA 199,35 8NA

LOP 3)4.1T VP 23,691 GAP 9.39 kip 05,92 TAL 336.2? TAP

GP 15.74 ZAL 127,54 ZAP I53,60 [T) 164.02 ZAE 161,12 ETE

4,•30 DPk -5.26 RAP 309.$_ ECC 1,3270

PO CST TIN INJ R LAT INJ I LONG

1230.8 23.50 )8.10

?0_.9 34.86 359.43

?06.9 )4.86 )59.43

?06.9 34.86 )59.43

?06.9 54.06 359.43

706.$ 34,86 359.43

706.9 34,66 359,4)

DLA -41.53 RAL )48.53 RAD 6642.6 VEL 11.83S PTN 6.65 VHP 4.540 DPA -4,26

L-I TIN[ INJ LAT ]NJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO C8T TIN

2195.61 7.86 53,63 215.33 157.08 21 52 38 t195.6

1729.39 23.3? 25,66 229,52 125.37 O 43 53 729.4

I729.39 23.3? 25,68 229.32 125.37 O 4) 53 ?29.4

I729.39 23.3? 25.66 229.32 125.37 O 43 53 729.4

1729.39 23.3? 25.68 229.52 /25.37 O 43 55 729.4

1729.39 23.3? 25.68 229,32 125.37 O 43 53 ?29.4

1729,39 23,37 25.68 229.32 125.37 O 43 53 ?29.4

MID-COURSE EXECUTION ACCURACY

$GT t755,5 SGR 1459.8 6_3 951.6

RRT ,8551 RRF ".9870 RTF -.8526

SG8 2283.2 R23 °*3025 R13 -.93g6

SGI 2202.0 $62 603.5 THA 38.88

ORBIT DET[RMIMAT]ON ACCURACY

)T SS,S SR )0.0 |t ?S.I

CRT .9941CRI ,95)3 Cif .1190

LEA 95,4 k)A 17,6 SSA ,6

ELI It,3 EL2 2,8 AL_ 29.03

ARRIVAL DATE OCY 6 1971

EARTH TO MAR8

185,02 2CC .E0272 INC 4.3492 Vl 29.??$

t)|,82 RCA 147.52 APO 222,53 Y2 26.388

111,24 ZAC 116.14 ETC 2?6.66 LVl -30.54

RAP 308.93 ECC 1.330D

INJ 2 LAT INJ 2 LONG

25.50 36.29

35.?3 1.81

35.?5 1.81

35.73 1.81

35.?3 1.81

)5.¢3 1.81

35.73 1.81

(_RBIT DETERNINATION ACCURACY

3T 52,6 SR 32.1 89 ??.2

CRT ,9878 CR$ .9679 C)T .9176

LSA g7.3 MSA 18.1 _SA .6

ELI 61.? EL2 4.3 ALF 31,18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR § 1871

HELIOCENTRIC CONIC

RL 149.68 LAL ",00

RP 207.75 LAP "1,50

RC 85.959 GL -34.78

PLANETOCENTRIC CONIC

CS 20.342 VHL 4.518

LNCH AZMTH LNCH TIHE

50.00 21 34 40

55.49 O 12 1

56.49 0 12 t

56.49 0 12 !

56.49 0 12 1

5e.49 0 12 "1

56,48 0 12 !

FLIGHT TI_[ |$8.00 ARRIVAL DATE OCT 10 197 !

DISTANCE 47|.8?1 EARTH TO MARS

LCA. 194,57 VL 32.4?8 6AL -3,80 AZL 94,S3 HCA RiO.SO 8MA 184,6E ECC .20085 INC 4.5505 VI 28.775

LOP 3S5.46 VP 23.641 GAP 9,11 AIR 83.70 TAL 336.69 TAP 137.09 RCA 147.54 APO 221.70 V2 26.5?5

GP 17,04 ZAL 196.90 ZAP |31.82 ETS 163.76 ZAE 159,60 ETE 113.24 ZAC |17.99 ETC 276.62 LVI -3_.59

DLA -49.75 RAL 349.59 RAD 6643.0 VEL 11.84T PTH 6.86 VHP 4.459 OPA "3.19 RAP 308.14 ECC 1.8S4R

L-I TIN[ INJ LAT INJ LONG INJRT ARC INJ AZNTH INJ TIH[ PO CST TIM INJ 2 LAT INJ 2 LONG

2133.75 9.84 St.92 218,12 136.79 22 lO 36 1155,8 27,28 34.17

1752.53 23.82 28.07 231,05 126.62 0 4! 14 752.5 38.63 4.52

1752.55 23.82 28.07 251.05 126.62 0 41 14 ?52.5 56.83 4.32

1752.53 65,82 28,07 931.05 |26.62 0 41 14 752,5 58.63 4.52

1752,53 23.82 28.0? 231.05 126.62 0 41 14 752.5 36.63 4.32

1752.53 25.82 28.07 231.05 126.62 0 41 14 ?52.5 56.65 4.$2

1762.53 23.82 28.07 251.05 126.62 0 41 14 752.5 56.63 4.52

DIFFERENTIAL CORRECTION8

TOE -.746! TRA-.?S53 TCS -.|047 BAU ,2214

ROE -.4462 RRA -.7608 RC3 .8074 FAU .1|813

FOE 2.1810 FRA 5.$506 FC5-5.0275 8SP 3880

DOE .8694 BRA 1.0954 BC3 .8142 FSP 1611

LAUNCH DATE APR 5 1971

HELIOCENTR 1C CCNIC

RL 149.65 LAL -.00

RP 207.86 LAP -1.47

RC 8?.721 GL -38.51

PLANETOCENTRIC CONIC

C3 20.751 VHL 4.555

LNCH AZMTH LNCH TIME

50.OO 21 57 24

54.69 0 9 56

54.69 0 9 58

• 54.69 0 9 38

54.69 0 9' 58

$4.69 O 9 38

54.69 0 9 58

DIFFERENT IAL CORRECTIONS

TOE -.7619 TRA -.7253 TC3 ".1577 BAU .2411

ROE -.48?8 RRA -.8454 RC3 .8548 FAU .12041

FOE 2.5564 FRA 5.9?10 FC3-5.0235 ESP 4084

BDE .9048 ERA 1.1139 BCS .8692 FSP 1690

LAUNCH DATE APR 5 1971

HELIOCENTRIC CONIC

RL 149.68 LAL -.DO LOL 184.57 VL 32.435 GAL

RP 208.01 LAP -1.45 LOP 357.95 VP 23.545 GAP

ORBIT DETERMINATION ACCURACY

ST 51.6 SR 34.6 SS 79.1

CRT .9790 CRS .9757 CST .9111

LSA 98.8 MSA 18.4 8SA .5

ELI 61,8 EL2 5.9 ALF 35.60

ARRIVAL DATE OCT 12 1971

EARTH

SMA 184.24 ECC .19913 INC

TAP 138.55 RCA 147.55 APO

ETE 115.02 ZAC 119.50 ETC

TO MARS

4.7787 Vl 29.775

220.93 V2 26.357

276.58 LVI -32.76

VHP 4.591 DPA -1.84 RAP 307.27 ECC 1.$415

NIO-COURSE EXECUTION ACCURACY

SGT t659.5 8GR 1607.5 803 985.1

RRT .8461 RRF -.9903 RTF -,8406

SGB 2310.3 R23 -.2795 R13 -.9501

SGI 2219.7 SG2 640.6 THA 45,93

FLIGHT TII_ 190,00

DISTANCE 475.749

LOL 194.57 VL 32.456 GAL "3.87 AZL 94.78 HCA 162.05

LOP 556.68 VP 25.592 GAP 8.84 AZP 85.45 TAL 356.30

GP 18.50 ZAL 126.19 2AP 129.77 ET8 163.49 ZAE 157.89

OLA -44.05 RAL 350.79 RAO 8645.2 VEL 11.864 PTH 6,88

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2108.85 12.16 49.88 221.59 136.36 22 32 33 1108.8 29.34 31.59

1776.53 24.24 30.56 235.04 127.99 0 39 14 776.5 57.54 6.98

1776.53 24.24 $0.56 253.04 127.99 0 39 14 776.5 57.54 6.98

1776,55 24.24 30.56 233.04 127.99 0 39 14 776.5 57.54 6.98

1776.55 24.24 50.56 233.04 127.99 0 39 14 776.5 57.54 8,98

1776.53 24.24 50.56 235.04 127.99 O 5g 14 776.5 37.54 6.98

1776.53 24.24 30.56 255.04 127.99 0 39 14 776.5 37.54 6.98

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1597.0 SGR 1781.0 803 1010,4 8T 55.6 8R 37.9 88 61.9

RRT .8277 RRF -.9929 RTF -.8207 CRT .9688 CR8 .9828 CST .9062

SGB 2392.1 R23 -.2583 R13 -.958? LSA 102.2 MSA 19.0 $SA .5

SGI 2288.2 802 697.5 THA 48.?6 ELI 65.5 EL2 7,6 ALF 36.04

FLIGHT TIME 192.00 ARRIVAL DATE OCT 14 1971

DISTANCE 479,859 EARTH TO MARS

-3.85 AZL 95.04 HCA |53.31 8HA 183,89 [CO .19754 INC 5.0393 VI R9.775

8.57 AZP 85.17 TAL 356.50 TAP 139.91RCA 147.57 APO 220.22 V2 26.340

RC 89.514 GL -SS.Ol GP 20.15 ZAL 125.40 ZAP 127.62 ETS 163.22 ZAE 155.98 ETE 116.59 ZAC 121.19 ETC

PLANETOCENTR|C CONIC

C3 21.307 VHL 4.615 DLA "45.45 RAL 352.17 RAD 6645.4 VEL 1_.887 PTH 6.90 VHP 4,335 DPA -.39 RAP

LNCH AZHTH LNCN TIME L-! TIME INJ LAT

50.00 62 27 2 2048.88 15.10

52.80 O ? 55 1801.79 24.61

S2.RO O ? 55 1801.76 64.$1

52.80 0 ? 55 1601.76 24,81

SR.80 0 7 55 1801.?B R4,GI

52.80 O ? 55 1801.78 64,81

52.50 O 7 95 1801,76 24.81

• DIFFERENT I AL CCRRECTION8

TOE -.?SIS TRA -.S503 TCS -,193S BAU ,1850

ROE -.5376 RRA -.8351RC5 .$098 FAU .12318

FDC R.S2S9 FRA l.OSll FC3-5.0050 _SP 4208

8OC .S385 2RA 1.1390 BC3 .9S02 VSP !?$5

LAUNCH DATE APR 3 197! FLIGHT TIN[ |94.00

HELIOCENTRIC CONIC DISTANCE 483.939

RL 149.65 LAL -.OO LOL 154.37 VL 32.415 GAL -5,02 AZL

RP 2OS.|S LAP -1.4| LOP 559.19 VP 25.498 GAP 8,31AZP

275.54 LVI -34.0?

$06.52 [CO 1.3507

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

47,21 226.10 131.67 23 ! 11 1048.9 31.87 R8.12

33.20 235.36 128.5! 0 37 56 801.8 38,45 9.85

33.20 255.36 129.51 0 37 56 801.8 38.45 9.85

33.20 235.38 128.51 O 37 SS 801,8 38.45 9.05

33.20 235.30 128.51 0 37 S6 301.8 38.45 9.85

33.20 233.36 129,51 0 37 58 001.8 38.45 9.85

53.20 235,38 129,51 O 3? 58 801.8 30.45 8.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERfl[NATIOM ACCURACY

8GT IS08.0 3GR IRTE,O 3G3 |043.5 8T 50.8 3R 41.S 18 84.1

RRT ,$952 _RF ".9948 RTF "._,i| CRT .9589 CRS .I8/I CIT .89i7

5GB 2481.5 R23 *.2256 R13 -.9889 LSA 104,9 H8A 19.4 55A .4

SGI 2387,| 802 744.0 TMA 54,3§ ELI 85.0 ELI g,4 ALF 39.09

ARRIVAL DATE OCT 16 1971

EARTH TO MARS

29.77595.34 HCA IS4.55 8NA 183.57 ECC .IR607 INC 5.3405 Vl

84.05 TAL 336.29 TAP |40,84 RCA 147.58 APO 219.56 V2 25.323

276.51 LVI -35.54RC $1.337 GL -39.88 GP 61.9? ZAL 124.50 ZAP 125.39 ET3 162.95 ZA[ 153.83 ETE 117,93 ZAC 123.09 ETC

PLANCTOCENTRIC CONIC

C3 22.048 VHL 4.691 OLA -46.96 RAL 353,77 SAD S$43.? VEL |1.918 PTH 6.92 VHP 4.296 DPA 1.25 RAP 305.26 ECC 1.3629

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

50.00 23 13 I0 1983.54 19.66

50.80 0 ? 4 1828.48 24.91

50.80 0 ? 4 1828.48 24.91

50,80 0 ? 4 1628.48 24.91

50.80 0 ? 4 1828.48 24.gl

SO.SO 0 ? 4 1826.48 24.91

S0.80 0 ? 4 1828.48 24.91

OIFFER[NTIAL CORRECTIONS

TOE -.7774 TRA -.5677 TC3 ".2262 BAU .2927

ROE -.6053 RRA-I.0335 RC3 ,9670 FAU ,12555

VD[ 2.722? FRA 6.0?96 FC3-4,9297 BSP 4361

80[ .9841 8RA 1.1791 BC3 ,9931 FSP 1?61

INJ LONG [NJ RT A$C INJ AZNTH INJ TIME PO C8T T[H ]NJ 2 LAT INJ 2 LONG

42,S0 252.85 134.23 25 45 44 953.5 35.65 22._?

35.00 238.06 131.19 D 37 52 $28.5 39.36 12.97

36.00 238.06 131.1g 0 37 32 828.5 39.36 12.g?

36.00 238.06 131.19 0 37 32 828.5 3g.56 12.97

36.00 238.06 131,19 0 37 32 828.5 3g.35 12.g7

36.00 258.06 151.19 0 37 32 828,5 59.36 12.97

56.00 253.06 151.19 0 37 32 828.S 39.36 12.97

HID-COURSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

SGT 1405.4 8DR 2186.6 SG5 1000.4 ST 49.8 SR 46.1 SS 86.4

RRT .7?48 RRF -.9963 RTF -.7653 CRT .9458 CRS .9915 CST .8930

SGB 2399.5 R23 -.1875 R13 -.9785 LSA 108.1 HSA 19.S SSA .4

$01 24?8.2 SG2 785,g THA 60.25 ELI 66.9 EL2 11.3 ALF 42.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUtqCH OAYI APR 8 1971 FLIGHT Tlt_ IS6.00 ARRIVAL DATE OCT

HELIOCENTRIC CCNIC 01ITANC[ 488,048 EARTH TO MARl

RL 149,1S LAL ",00 LOt. i94,|? VL 3t.317 6AL "3,81 4ZL iS,IS HCA tlS,lO IMA 183.t7 [C¢ .18476 INC i.lStt Vl

11 IITI

29.77|

HP !08.38 LAP °1,39 LO_ ,44 VP 83.438 GAP 8.05 AZP 84,48 TAL 338_t? TAP 141.07 RCA 147.38 APO 118,96 ¥1 |6.)04

RC 93.190 GL -41.93 GP 94.06 2AL 113.48 tAP llS.0S [T8 182.89 ZAE 151.43 IT[ !19.08 ZAC ItS.t4 ETC t?6.48 LVI -37.20

• PLANETOCINTmIC CONIC

C3 13.03Q VHL 4.766 OLA -48.S8 RAL SSS.86 RAO 8644.8 V[L 11,858 PTH 8.88 VHP 4.E78 GPA 3,li RAP S04.14 ECC I.S?90

LNCN AZMTN LNCH TIME L'; TIME INJ LAY II_J LONG INJ RT AIC |NJ AZNTH INJ T|NE PO CIT TIM INJ I LAY INJ t LONG

48.88 0 ? 18 lEST.it tS.ll 38,98 141.13 133.07 0 38 !S 857.i 40114 18.38

48.88 0 ? 18 18l?.lt IS.It 38.99 141.83 133.07 0 38 t5 S5?.l 40.|4 18,38

48.99 O ? 16 i8S?.it tS.lt 38.69 tdl.t3 139.07 0 88 IS 8S?,i 40,84 I8.99

48.66 0 ? 18 1857.11 tS.tt 38.99 241.13 133.07 0 38 IS 85?.1 40.84 lt.)t

48.68 O ? 18 1857.18 t$.ll 68.99 241.13 tSS.07 0 38 lS 8S?.l 40.24 t6.36

48.68 0 ? 18 1867.12 25.11 38.98 24i.23 133.07 0 58 iS 867.1 40.14 18.69

46,68 0 ? 18 1857.11 IS.It 38.99 141,13 163.07 0 38 15 8S?.i 40.14 18.3R

DIFFERENTIAL CCRRECTION6 HID'C(]JRSE EXECUTION ACCURACY CRBIT O(TERNINATIQN ACCURACY

TDE -.7896 TRA -.4806 TC8 -.26i4 BAU .S!44 SGT 1605.3 8r.,R 1430.S 863 1067.8 8T 48.9 86 51.? 8S 68.0

RDE -.6934 RRA-I.1437 RC3 1.0206 FAU .126?8 RRT .?630 RRF ".9973 RTF ".?It? CRY .9306 CR8 .9944 CtT .8868

FOE 2.9564 FRA 6.0531 FC3"4.7636 BSP 4604 SOB 2758.8 R23 ".1487 R13 ".9866 LSA 112.t NSA 20.t 68A .4

80£ 1.0507 IRA 1.1406 BC3 1.0535 FtP 1?78 901 2664.4 8G2 819.t TNA 88.05 ELI 69.9 EL2 13.t ALF 46.?S

LAUNCH DATE APR S 1971 FLIGHT TIH£ 198.00 ARRIVAL OATE OCT 20 197|

HELIOCENTRIC CONIC

RL 149.69 LAb -.OO

RP 208.49 LAP -1.37

RC 65.0?4 _ "44.11

PLANETOCENTRIC CONIC

C3 64.33S VHL 4.963

LNCH AZMTH LNCH TINt

46.43 0 8 57

46.43 0 6 S?

46.43 0 8 57

46.43 O 6 57

46.43 0 8 57

46.43 D 8 67

46.43 0 8 S?

OIITANCE 492.186

LOL 194.57 VL 31.380 GAL -3.79 AZL 96.11 HCA 167.06 8HA

LOP 1.69 VP t$.407 GAP 7.80 AZP 84.04 TAL 636.24 TAP

GP 16.41 ZAL lit.iS ZkP 120.80 (T8 162.45 ZA[ 148,?S £TE

DLA -50.86 RAL 367.91 RAO 8644.7 VEL 11.013 PTH 7.00 VI'IP

L-i TIMI[ ZNJ LAT INJ LONG |NJ RT AtC INJ AZHTH

1888.14 E5.1g 4t.tO 144.97 135.18

1688.14 15.t9 41.20 244.97 135.16

1888.24 tS.lg 48.90 244.97 lS5.16

1888.14 IS.19 4t.20 844.9? 135.16

1888.24 t5.19 42.20 144.97 i35,16

1886.24 IS.iS 42.20 944.97 lSS.I8

1866.14 IS.19 42,10 144.97 135.16

EARTH TO MARS

183.00 ECC .19331 :NC 6.1109 ¥1 99.?75

143.28 RCA 147.59 APO 216.41Vl 9,.184

119.98 ZAC It?.6?ETC t76.47 LVl -38.08

DIFFERENTIAL CCRNECTION8

TDE -.8041 TRA -.3671 TC3 -.sg678AU .3604

RDE -.8187 RRA-t.2668 RC3 1.0671 FAU .12630

FOE 3.2363 FRA $°9644 FCS-4.4931 BSP 4960

DOE 1.1475 ERA 1.3246 BC3 1.1076 F6P 1781

4.180 DPA S.15 RAP 901.90 ECC t.400S

INJ TIME PO CIT TIM INJ I LAT INJ t LONG

0 40 IS 888.t 41.07 t0.17

0 40 26 888.t 41.07 20.17

0 40 IS 8DD,l 41.07 20.17

0 40 25 888.t 41.07 tO.IT

0 40 15 888.2 41.07 20.17

0 40 25 888.2 41.07 20.17

0 40 25 888.2 41.07 t0,1?

LAUNCH DATE APR 5 1971

HELIOCENTRIC CONIC

RL 149.65 LAL ".DO

RP 208.6? LAP "1.34

6C 96.968 GL -46.75

PLANETOCEHTRIC CONrC

C3 26.090 VHL 5.106

LNCH A2NTH LNCH TIME

44.03 0 II 29

44.03 0 1219

44.03 0 12 29

44.03 0 12 19

44.03 0 It 19

44.03 0 It 19

44.03 0 It 29

MID-COURSE EXECUTION ACCURACY

8GT 1206.0 8GR 2707.4 SOS t062.6

RRT .6753 RRF -.9981 RTF -.6641

SOB 2963.9 R2S -.1121 R13 -.9919

$G11840.0 362 848.0 THA ?1.65

FLIGHT TIN( t00.00

DISTANCE 496.289

LOL 194.57 VL Sl. S85 GAL "3.T8 AZL 96.62 HCA 168.18 8HA

LOP 1.93 VP IS.S8$ GAP 7.5| AZP 83.52 TAL 338.10 TAP

GP 19,11 ZAL itO.tg ZAP 118.04 ET8 t62.24 2AE 146.76 ETE

DLA -52.t6 RAL .68 RAD 8645.4 VEL 12.085 PTH 7.06 VHP 4.318 OPA ?.71

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME POCST TIN

19it.iS 15.06 45.64 249,44 137.49 0 44 31 922;9

1921.51 iS.08 45.64 249.44 11?.49 O 44 Sl 922.5

1gEl,iS 25.06 45.64 149,44 137.49 0 44 31 922.5

192t.55 tS.O6 41.64 149.44 137.49 0 44 Sl 922.5

1912.55 25.06 45.84 249.44 137.49 0 44 31 922.5

19t2,SS 25.06 45.64 249.44 13?.49 0 44 31 922.5

1922.55 25.06 45.64 249.44 13?,49 O 44 31 922.5

ORBIT DETERMINATION ACCt_ACY

ST 47.9 $R 58.8 38 91.9

CRT .9180 CR8 .9965 CIT .8615

LEA 117,4 NSA 20.5 88A .3

ELI ?4.3 EL2 lS.O ALF 91.36

ARRIVAL DATE OCT tt 19?1

EARTH TO NAN9

lll.?S ECC .16t39 |NC 6.6150 VI 19.77S

|44.48 RCA 147,59 APO 117.91 Vt 26.16,

llO.?t ZAC 130.44 ETC 176.49 LVI "41.21

RAP 601.55 ECC 1.4194

INJ t bAT INJ R LONG

41.77 24.38

41.?? 14.38

41.77 24.38

41.77 24,28

41,77 24._8

41.77 24,_8

41.7? 24.38

01FFERENT/4L CCRR£CTION8

TOE -,8176 TRA *.2837 TC3 -,31S4 8AU .4033

ROE "o99t4 RRA-1.3983 RC$ 1,109$ FAU ,12474

FOE 3.5SSY FRA 5.7430 FC3"4,1394 |iF 6348

80E 1°2660 IRA 1.4168 6C3 1,1582 FSP 1746

LAUNCH DATE APR S 1971

HELIOCENTRIC CONIC

RL 149.65 LAL ".00 LOt. Ig4.ST VL 31.361 OAk

HID-COQRSE EXECUTION ACCURACY ORBIT DETERMINAT10N ACCURACY

SOT |lOS.? 8GR 3016.1 363 1068,7 9T 4S.S SR 97.? 39 94.9

RRT ,5930 flRF ".SVS? RTF "._.11 CRT ,9039 CR| .SIY9 (hi ,816|

868 _t11,4 623 -,0SOt RIG -.SSSS LSA IES.S NIA t0,8 89A ,3

801 3091.8 SO2 8S8.t TNk 78.66 ELI 80.4 EL2 19,S ALF 56.47

FLIGHT TIN( tOt,O0 ARRIVAL DATE OCT 24 ID71

OI|TANCE 500.4i9

"3,77 AZL 97,24 HCA 169.53 IRA

RP 108.8S LAP -1.31 LOP 4.18 VP 13,310 GAP ?.30 AZP 81.68 TAL 316,14 TAP

RC 96.919 GL -49.61 GP St.lO ZAL 119.4S tAP IIS.S4 ET8 161.i0 2A[ 142,41 [TE

PLAN[TOCENTRI¢ CONIC

C3 26.49S VHL 5.336 DLA -54.31 RAL 4.i0 RAO 6646.4 VEL 11.184 PTH 7.14 VHP

LNCH AZNTH LNCH TIME L'I TilAE IHJ LAT

41.49 0 18 39 1960.93 14.65

41.49 0 16 39 1960.93 24.61

41,49 Q 18 36 1960.93 24.65

41,49 O 16 39 1960.93 t4.65

41.49 0 16 39 lgeD.gs 24.65

41.49 0 16 39 1960.93 14,65

41.49 O 16 39 1960.93 24.65

DIFFERENTIAL CORRECTIONS

TOE -.8288 TRA -.1?03 TC3 -.3474 BAU .4548

RDE-1.2420 RRA-I.5379 RC3 1.1422 FAU .12146

FOE 3.9177 IRA 5.4016 FC3-3.6903 BSP $812

608 1.4931BRA 1.5473 DC3 1.1938 F6P 1667

EARTH TO MAR6

181,13 [CC .ID!39 INC ?*2311 Vl t9.??S

141.67 RCA 14T.S9 APO 217,46 Vt 16.843

|21,61ZAC 133,60 £TC 176,$4 LVl -43,63

4,308 DPA 10,63 RAP 300.06 ECC 1.4_90

INJ LONG INJ RT A$C INJ AZHTH INJ TINt PO CST TIN INJ 2 LAT INJ 2 LONG

46,33 254,84 140.06 0 61 19 g_o.g 42.26 2g.08

49.33 254.84 i40,06 0 Si Ig 960.g 42.26 29,06

49.36 264.84 140,06 0 Si lg 860.9 42.26 29.06

49.93 254,84 140.06 0 11 19 960.g 42.26 29,01

4g.93 t64.84 140,06 0 51 19 960,9 42,26 29.06

49o33 254.84 140.06 0 51 tg 960.9 42.26 2g.08

4g,33 254.84 140.06 0 51 Ig 960.g 42.26 29.06

HID-COURSE EXECUTION ACCURACY (_0IT DETERHINATION ACCURACY

SGT 1013.S $GR 3356.8 $03 992.S ST 44.7 SR 7g.0 38 97.9

RRT .4763 RRF -.9991 RTF -.4633 CRT .8g47 CR$ .9988 CST .8716

$06 3506.S 623 ".0542 R13 ".9977 LSA 132.0 NGA 20.4 3SA .2

SOl 3393.g 602 881.4 THA 81.22 EL1 89.1 EL2 17,? ALF 61.g3
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 5 IR7|

HELIOCENTRIC CONIC

RL 14S,SS LAb -,00

RP 208.04 LAP -1,21

N¢ 100.898 6L -$2.86

PLANETOCENTRIC ¢0NIC

C$ 31.851 YHL 5.64?

LHCH AZNTH LNCH TIME

38.83 O 28 53

38.83 O 28 33

38.53 O 28 33

38.83 O 20 33

38.83 O 28 33

33.33 0 23 33

36.83 0 25 33

FLIGHT TIRE E04.O0 ARRIVAL DATE OCT El t9?t

DI8TANCE 504.554 EARTH TO MAR8

LQA. 194,57 VL 51.331 GAL -3,T6 AZL 98.02 HCA l?O,T6 8HA 15|,$2 ECC .19048 INC 9,0189 Vt 29.775

LOP 5.42 VP ED.E?T GAP ?.07 AZP OE,O8 TAL 356,08 TAP 149,84 RCA 147.59 APO E|?,O5 V2 ES.221

GP 55.7R ZAL 117,64 ZAP 118,50 [T8 168.06 ZAE 155.67 IT[ 121,78 ZAC 137,19 ETC 275.65 LVI °48,35

DLA -55.48 HAL 8.44 HAD 6047,? VEL 12.321 PTH ?.25 VRP 4.55T DPA 15.78 RAP 298.43 ECC 1.5248

L-I TIME INJ bAT IHJ LONG INd RT ASC INJ AZMTH |NJ T|HE PO CST TIM INJ 2 LAT INJ 2 tONG

2004.65 23.82 55.25 261,45 142.87 1 I 58 1004.7 42.40 34.29

2004.68 25.82 53.25 261.43 142,87 1 I 58 1004.? 42.40 34.29

8004.69 23,82 55.25 261.43 142.87 1 1 58 1004.7 42.40 34.29

8004.68 23.82 53.25 261.43 142.87 t ! 58 1004.7 42.40 34.29

2004.68 23.82 53.25 261,43 142.87 ! I 58 1004.7 42,40 34,29

2004.58 25,82 55.25 26t.43 142.87 | l 58 1004.7 42.40 34._9

2004.68 23.82 53.25 261.43 t42.87 1 I 58 1004.7 42.40 34.29

DIFFERENT IAL CORRECTIONS

TOE -.8311 TRA -.0457 TC3 -.5924 BAD .5144

RDE-1.8203 RRA-I.S8?4 RC3 1.1508 FAD .11503.

FOE 4.3480 lIRA 4.9244 FC3-3.1227 BSP 642_

DOE 1.8210 ERA 1.6880 9C3 1.2065 FSP 1557

LAUNCH DATE APR 5 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3ST 941.1 3GR 3T42.0 305 921.5 ST 42,2 5R 94.5 38 101,5

RRT .3165 RRF -.9995 RTF -.5025 CRT .884! CR3 .9995 CST .8564

$G0 3858.6 R25 ".0345 HI3 -.9998 LSA 143.S MSA 19.9 33A .2

SG1 3754,6 SG2 889,7 THA 85.18 EL1 101.8 EL2 18.3 ALF ST.?D

FLIGHT TIME 206.00 ARRIVAL DATE OCT 28 1971

HELIOCENTRIC CONIC

RL 149.63 LAL -.DO

RP 209,24 LAP -1.25

RC 102.893 CA. -36.56

PLANETOCENTRIC CONIC

C3 38.886 VHL S.073

LNCH AZHTH LNCH TIHE

36.12 O 43 57

36.12 0 43 57

36.12 O 43 57

36.12 O 43 57

36.12 O 43 57

36.12 O 43 57

36.12 0 43 57

DISTANCE 508.691 EARTH TO MARS

LOL 194.97 VL 32.327 GAL -3.76 AZL 99.04 HCA 171.99 SMA 182.13 ECC .18967 INC 9.0390 Vl 25.775

LOP 6.66 VP 23.235 GAP 6.83 AZP 81.05 TAL 336,01 TAP 148.01RCA 147.59 APO 216.68 V2 26.198

GP 59.73 2AL 115.53 ZAP 109.52 ET5 162,18 ZAE t34.51 ETE 122.22 ZAC 141.28 ETC 276.83 LVI -45.38

DLA -58.72 RAL 14.10 RAD 6649.6 VEL 12.521 PTH 7.40 VHP 4.769 DPA 17.50 RAP 296.63 ECC 1.6070

L-I TIME INJ LAT IHJ LONG INJ RT ARC ]NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON_

2055.58 22.40 57.34 269,59 145,84 I 18 12 1055.6 4!.96 39.99

2055.58 22.40 57.34 269.59 145.84 I 18 12 1055.6 41.96 39.9g

2055.58 22.40 57.34 269.59 145.84 1 18 12 1055.6 41.96 39.99

2055.58 22.40 57.34 269.59 145.84 I 19 12 1055.6 41.96 39.99

2055.58 22.40 57.34 269.59 145.84 ! 19 12 1055.6 41.96 39.99

2055.58 22.40 57.34 269.59 145.84 1 18 12 1055,6 41.96 39.99

2055.58 22.40 57.34 269.59 145.84 1 18 12 1055.6 41.96 39.99

DIFFERENT IAL CORRECTIONS

TD[ -.S04B TRA .0938 TC3 -.3651 BAU .5890

NOE-2.2003 HRA-I.8312 RC3 1.|372 FAD .10598

FDE 4.7945 FRA 4.8692 FC3-2,4575 DiP 7087

DOE 2.3428 BRA 1.6337 8¢3 1,1944FSP 1386

LAUNCH DATE APR 5 1971

HELIOCENTRIC CONIC

RL 149.55 LAL -.DO

RP 211.8? LAP ".90

RC 126.431 GL 5S.70

PLANETOCENTRIC CONIC

¢3 86.394 VHL 8,195

LNCH AZHTH LNCH TINS

90.00 11 25 48

55.54 S 47 31

55.54 g 47 51

55.34 R 47 31

S5.54 9 47 31

55.S4 S 4? 31

55.54 9 4? 31

NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 896.3 SGR 4158.1 303 918.6 8T 38.1 3R 115.2 Sl 104.8

RRT .1050 RRF -.9995 RTF -.0875 CflT .8687 Cfl3 .9996 CST .8551

308 4253.7 R23 -.0205 R13 -.9994 LSA 159.2 NSA 16.6 85A .1

3G1 4159.2 562 891,5 THA 88.67 ELI 119.9 EL2 16,1 ALF 73.60

FLIGHT TIHE 228.00

DIgTANC[ 554.855 EARTN TO MARS

LOL 194.57 VL 32.262 GAb -4.02 AZL 80.74 HCA 155.62 8HA 181.09 ECC .19683 INC g.2597 Vl 29.775

LOP 20.12 VP 82,802 GAP 4.52 AZP 99.22 TAL 533.9T TAP 156.59 RCA 147.26 AFO 214.92 V2 85.596

GP -50.46 ZAL 116.42 ZAP 92.15 ET8 181.29 ZAE 117.35 ET£ 218,09 ZAC 51.96 ETC 272.27 LVI 33.52

GLA 43.44 HAL 314.79 HAD 6650,1 VEL 12.581 PTH 7.45 VHP 5.559 DPA -71.79 RAP 318.61 ECC 1.6319

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4304.14 -32,7S |95,06 218.85 53.34 12 38 32 3304,1 -44.83 158.86

4564.18 -17.4Z 206.46 205,46 49.55 11 3 35 3564.1 -32.20 185.38

4564.12 -17.42 206.46 205,46 49.55 11 3 35 3564.1 "52.20 185.38

4564.12 -17.42 206.46 205,46 49.55 11 3 55 3584,1 -32.20 285.38

4564,12 -17.42 206.49 205.46 49,55 II 5 35 3564.t -32,20 165.30

4554.12 -|7,42 206.46 205.46 49,55 11 5 35 3564.1 -32.20 18_.38

4564.12 -17.42 206.46 205,46 49,55 11 3 35 3564.1 -32.20 185.50

ARRIVAL DATE NOV 19 LSTt

OIFFERENTIAL CORRECTION8

TOE 2.2302 TRA .814R TC3-1.0024 DAU .A716

ROE 3,?410 RRA 3.0441 R¢3-1.3705 FAD .07653

FOE 4.1910 FRA $.525| FC3-1.T25T 63P 9990

SO[ 4.3594 8RA 3.1512 5¢3 1.6980 FIP 956

LAUNCH DATE APR 6 IR71

MELIOCENTRIC CONIC

RL 149.55 LAL -.90

RP 212,14 LAP -.ST

RC 128.TD6 6L 49.57

PLANETOCENTRIC CONIC

C3 29.243 VHL 5.406 DLA

LNCH AZNTN LNCH TIHE L-I TIME INJ LAT

50.00 12 4? 49 4U19.77 -42.60

SO.DO 12 13 40 4111.20 -51.15

55.84 10 4? O 4363.77 -17.62

85.64 10 4? D 4363.77 -17.62

S5.54 10 47 0 4363.77 -17.62

65.64 10 47 D 4363.77 "17.62

65.64 10 47 0 4363.77 -17.62

DIFlrERENTIAL CORRECTICH8

TOE 1.9155 TRA .gODS TC3-1.3176 BAU .7928

RDE 2.8833 RRA 2.0690 RC3"1.5416 FAU .09354

FOE 4.6374 FRA 4.8060 FC3-2.7692 DIP 9771

80( 3.4633 BRA 3.0320 8C3 2.0280 FSP 1292

MID-COURSE EXECUTION AccuRACY ORBIT OETERMINATION ACCURACY

lOT 2127.2 $GR 54ii. I 8G3 544°7 ST 104o7 IR 182.5 36 95.8

RRT ,9254 RRF ,$854 RTF ,_56 CRT .5847 CflS ".99RR C8! -.9829

SOB 6064.T R25 ,066? R13 ,9972 LSA 251.6 HSA 16.5 88A .2

601 5996.4 $02 90T,4 THA 55.42 ELI 209.9 ELI 15.5 ALF 60.35

PLIGHT TIN[ 230.00

DI8TANC[ 559.013

ARRIVAL DATE NOV 21 1871

EARTH TO MAR9

LOG 194,57 VL 32.251 GAL -4.05 AZL 92.65 HCA t85.81 3MA t81.07 [CC .19694 INC 7.3485 Vl 29.775

LOP 21.32 VP 82.765 GAP 4.52 AZP 97.30 TAL 335.77 TAP 160.58 RCA 147.22 APO 214.92 V2 25.684

GP -46.12 ZAL I80,87 ZAP RI.07 ET5 179.89 ZAE 119.01 ETE 214.55 ZAC 56.33 ETC 272.00 LVi 32.82

36.55 RAL 318.02 RAD 5646.7 VEL 12.214 PTH ?.17 VHP 4.809 OPA -68.02 RAP 312.15 [CC 1,4813

INJ LONG INJ RT ARC INJ AZNTH ]NJ TINS PO CST TIH ]NJ 2 LAT |NJ 2 LONG

176,07 217.99 66,42 13 54 49 3019.8 -4?.55 142.30

17?,50 211,24 65.0% 13 22 11 3111.2 -3g.25 149.65

186.sg 202.?6 5?,33 11 59 44 3365.8 -29.46 166.83

tsg.69 202.?6 57,35 11 59 44 3363,S -2g.46 166.83

189,6g 202.75 57,33 11 59 44 5363.8 -29.46 186.83

189,6g 202,?6 57,33 11 sg 44 3363.8 -29.46 166.83

189.69 202,76 57.33 11 59 44 3363.8 -29.46 166.83

N]O-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

$GT 2797.7 5GR 5146,1 SG3 740.E 3T 103.3 SR 163.1 SS 111.3

RRT ,9368 RRF .9995 RTF .9371 CRT .9861 CR8 -.8999 CST -.983?

SOB 5857.4 R23 ,0762 R13 .9g65 LSA 222.3 NSA IS.7 9SA .2

SGI 5792,5 SG2 869.4 THA 62.33 ELI 192.5 EL2 14.5 ALF 57.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR II |97l

MELIO([NTRI¢ ¢_NI¢

RL 249.S5 LAb ".0O

RP !11.43 LAP ".83

RC 130,991 GL 48,E8

PLAHETO¢EHTRI¢ COqlC

¢8 Z4.1RR VHL 4.91E

Lt¢CH A|_TM Lt¢C½ TIME

80,00 13 38 t

SO,O0 13 31 20

?0,00 13 19 50

77.43 12 11 23

??,43 12 11 23

??.43 12 11 23

110.00 13 1$ 03

PLIGHT TIME 132.0D ARRIVAL DATE NOV 23 liTI

OIDTANC2 363,180 EARTH TO MAR8

LOl. 194,37 VL _2,200 GAL -4,01AZL 83,09 HCA I88,OD IRA tGl,OI [CC ,IITI3 INC 6,0016 VI 29,775

LOP 12.33 VP H,?27 GAP 4,1_ AZP 95,05 TAL 333.i5 TAP |61,59 RCA 147.18 APO 214,94 V2 2|.836

GP 042,17 1AL I84,60 ZAP 89.Tl ETS 1?8,|? ZAE 120,04 [TE 211,14 ZAC 60,29 [TC 2?1.74 LVI 29,49

OLA $0,74 RAL 320,68 MAD 6644.1 V[L 12.004 PTH Y,DO VHP /,ADS DPA -14,50 RAP 307,58 [CC 1,$970

L-| Title |NJ bAT |MJ LONG INJ AT AGC |HJ AZMTH IHJ TIME PO CGT TIM INJ 2 LAT IHJ 2 LONG

3822.9S -42.61 138.88 212,37 79.13 t4 4t 45 2823.0 -45,51 123,62

3840,02 -37,84 19?.76 209,84 74,94 14 35.21 2840,8 -39,99 126,83

3883,33 -28,4G 137.70 208,35 70.30 14 21 40 2883,3 033,68 13D,32

4089,14 -16,48 187,76 200,63 03,89 13 19 32 3029,1 -25,90 t44,12

4089,14 -16,46 liT,TO 200,85 03,69 13 19 32 3089,1 "25.90 144,12

4009.14 -16,49 36?.78 2D0.83 63,69 13 19 32 3089.1 -25,90 |44,12

2930.13 -28.40 8$.02 206.35 T0.30 19 5 13 1930.2 -33.68 59.21

DIPFERENTIAL CORRECTI(_i8

TOE 1.7111 TRA 1.1423 TC3-1.6353 8AU .7409

ROE 2,3157 RRA 2,6800 RC3-1,6402 FAU ,10945

FDE 4.8794FRA 5.9568 FC3-3.6918 BSP 9490

80E 2,877? ERA 2,9133 8C3 2,3218 FSP 1611

LAUNCH OAT( APR 9 10?1

HELIOCENTRIC CC_iIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5994.0 6GR 4809.8 SO3 9|5.9 ST 102.5 SR 145.6 88 119.4

RRT .9460 RRF ,9994 RTF ,9462 CRT .9880 CRG -.9998 CST -.$849

SGB |665,g 223 ,0877 R13 .9955 LSA 213,9 MSA 14.? SSA .2

601 5604,3 602 832.6 THA 58.73 ELI 177,G EL2 13.0 ALF 54.96

FLIGHT TIHE 234.00 ARRIVAL DATE NOV 25 19?1

DISTANCE 567.351 EARTH TO MAR8

RL 149,65 LAL -.00

RP 212.?2 LAP -,80

RC 133.312 GL 3?.80

PLAN[TOCENTRIC CONIC

C3 21.052 VHL 4.568

LNCH AZHTH LNCH TIME

50.00 14 14 37

60.00 14 20 33

TO.DO 14 30 46

60,00 14 52 33

90,00 18 48 33

100.00 17 35 25

I10,00 19 30 12

LCt. 194.57 VL 32,2R0 GAL

LOP 23,72 VP 22.090 GAP

GF -38.66 ZAL 127.88 ZAP

-4.12 AZL 84.99 HCA

3,92 AZP 94.95 TAL

88.16 ETS 177.39 ZAE

109.19 6HA 181.00 ECC ,18737 INC 5.0134 Vt 29.77S

333.32 TAP 162,31 RCA 14?.1_ APO 214.98 V2 25.?99

120.51 ETE 207,79 ZAC 63.83 ETC 271.50 LVI 26.55

OLA 25.61 RAL 322.91 RAD 6643.3 VEL 11.877 PTH 6.89 VHP 4,176 DPA -61.31 RAP 304.06 ECC 1.3435

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

3672,63 -47.58 144.52 206.75 90,14 15 |5 50 2072.6 -41.94 111015

3656,81 -40.04 142,65 206,30 84,90 10 21 30 2086.9 -3?,69 I11.?6

3026.72 -32,95 139,09 205.17 80,44 15 31 13 2626,7 -33.49 110,3S

3559,35 -26,99 132,53 203,78 76,72 13 51 51 2558,3 -29.89 105,47

337?,44 -24.26 118,40 203.02 73,01 16 44 51 2377,4 -28,17 92,15

3032,82 -26.9D 93,89 203,78 76,72 18 25 57 2032.0 -29.83 R6.84

26?3.54 -32,95 00,01 203.17 80,44 20 14 49 1073,5 -33,40 39,29

DIPlrERENTIAL CCRRECTION8

TOE 1.5781 TRA 1.2998 TC3-1.940? BAU ,7233

RD[ 1,9157 MRA.2,4926 RC3"1.9984 FAU ,12127

FOE 4.9943 FRA 6.950? FC3-4.981"2 D$P 9200

BDE 2.4785 ERA 2.8112 BC3 2.57?0 FSP 1883

LAUNCH DATE APR 5 lg71

HELIOCENTRIC CCNIC

RL 149,65 LAL -,00

NP 2t3.01 LAP -.73

RC 135,643 GL 33.04

PLANETOCENTRIC CONIC

C3 19,116 VHL 4.372

LNCH AZNTH LNCH TIME

50.00 14 43 8

SO.DO 14 57 I

70.00 15 15 46

80,00 15 56 39

90.00 17 3 39

tOO,DO 15 39 31

|10.00 20 |8 12

MID-COUR�E EXECUTION AccuRAcY ORBIT OETERHXNATZON ACCURACY

SOT 3206,2 $GR 4477,2 603 1006,G GT I02,0 82 130.2 88 124,9

RRT .9332 RRF ,9993 RTF ,9533 CRT ,9901 CR8 ",999? CST -,9863

SGB 3506,8 R23 ,1ODD 2t3 ,9943 LSA 206.3 HGA 13.7 $SA .3

$01 5449,0 6G2 790.2 THA 54,82 ELl 165.1 EL2 11,3 ALP 52,00

FLIGHT T%M[ 230,OD ARRIVAL DATE NOV 27 1971

DISTANCE 571.524 EARTH TO MARS

LOL 194,57 VL 32.260 GAL -4,17 AZL 85.70 HCA 190.38 8HA 101.07 ECC .18769 lNC 4.2479 VI 2R,770

LOP 24.92 VP 22,652 GAP 3.73 AZP 94.18 TAL 333.07 TAP 103.45 RCA 147.08 APO 215.05 V2 MS.?St

GP -35o55 ZAL 130.53 ZAP 06,48 ET6 176.3Y 2AE 120.51 ETE 204.60 ZAC 86.96 ETC 271.27 LV| 23,g8

OLA 2t.19 RAL 324,62 MAD t¢_12,4 VEL 11,793 PTH G.82 VHP 3.972 DPA -58.47 RAP 301,28 ECC t.3146

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3353,04 -46,84 133,11 201,99 80,90 I3 42 22 2553,6 -38,13 102,30

3519,70 -40.2! 130.?6 202.99 93,02 15 55 37 2538,7 034.61 101.16

3452,04 *34,12 125.60 203.05 88.29 18 1G 18 2452.0 "31.25 97.30

3353,85 "29,45 110.33 202,72 84.87 16 52 13 2333.9 "28.39 88.94

3117.35 -27.59 100.22 202.50 83.54 t? 35 36 2117.5 -27.St 73.22

2808.32 -29.45 77.70 202.72 84,87 I9 28 I9 1808.3 -ZR.S9 50.31

2499,46 054,t2 54,58 903.05 88,29 20 59 51 1499.5 -31.25 55.2_

OIFFERENTIAL COqRECT1ON8

TD£ 1,4817 TRA /.4537 TC3-2.2289 GAU ,TI|I

ROE 1.6233 RRA |,314? RC_-I.G94§ ?AU .13205

F02 |,032S rRk ?.YG93 FC3-S.tG02 GSP 8760

BOG 2.lgil 2RA t.?338 8C3 5,7983 PGP 5107

LAUNCH OAT£ APR S 1971

HELIOCENTRIC CONIC

RL 143.19 LAL -,00

RP 213,51 LAP *,?3

RC 13?.991 GL 28.91

PLANETOCENTRIC CONIC

C3 17,66! VML 4,220

LNCH AZMTM LNCH TIHE

50.00 15 S 16

60.00 15 23 4?

?O.GO 18 54 81

80.00 16 40 99

90,00 1? 52 19

100.00 19 23 51

110.00 20 54 18

DISTANCE 575.699

L_. 194,$? VL $2.201 GAL -4,21 AGL 80,3G HCA 191.37 3HA 181.08 ECC .19805 INC 3.$400

LOP 56oll VP 22.615 GAP 3,54 AZP 93.5? TAL 332.80 TAP 164.3? RCA 147.03 APO 215,t3

GP -32.80 ZAL 132.72 ZAP 94.73 [T6 175,49 ZA[ 120.13 [TE 20I,?I ZAC 69,73 [TC 271.09

HIO-COUR$[ EXECUTION ACCURACY ORBIT DET[RMINAT|ON ACCURACY

8GY 3455.7 SGR 41SG.G I03 1193.0 8T 101.8 52 |_?,1 35 IE$.4

RRT ,SGD? RRF ,9191 RTF ,_RS CRT ,9922 CR3 -.9985 CSI "*90?8

3GB 5308,9 223 .1123 213 ,9958 LSA 199.8 NGA |Zo? SRA .4

801 5335,1 305 ?59,6 THA S0,78 ELI t54,8 EL2 9.G ALF 49.0|

FLIGHT TIHE 238,D0 ARRIVAL DATE MOV 2R 1971

EARTH TO MAR5

Vl 29.??S

v2 23.732

LVl 91.73

DLA 17.39 RAL 320.40 MAD 0641.g VEL 11,743 PTH 0,7? VHP 3,023 DPA -55,93 RAP 2g9,D0 ECC 1,2939

L-I TINE INJ LAT INJ LONG INJ RT A8¢ ZNJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

345?,30 -43,34 124,26 1g8,53 |05,59 10 3 54 245?,5 -34.57 95.88

_405.$2 -_9,39 121.42 200.37 99.31 10 22 33 2403.S -_1,49 93.39

3319,93 -33,90 113.31 201,20 94.40 16 SO 11 2319.g -28.GD 87.89

31?5,40 °29,84 104,58 201,45 91,D3 1? 33 54 2175.4 *26,39 ??.69

2943,12 -28.28 97,07 201.43 89.?? 18 41 24 1945.1 -25,52 01o00

2649.6? -29.64 65,95 201.42 91,03 20 8 0 1649.g -26.39 39.05

2366.?? -33.90 44.23 201.20 94.40 21 33 45 1366.8 -28.60 16.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 3651,1 SGR 3863,2 SG3 1295.0 ST 102.2 SR Ios,g SS 12?.S

RRT .9631RRF ,998g RTF ,9633 CRT .9944 CRS -.9992 CST *.9894

3GB 5313.6 223 .1234 RI3 ,9912 LSA 194.4 HRA 11.? SSA .4

SO1 5266,5 SG2 720.4 THA 46.08 ELI 147.0 EL2 ?.6 ALF 46.01

DIFFERENTIAL CCRRECTION8

TOE 1.4139 TRA 1.6073 TC3-E.4092 BAU ,?t3t

RDE 1.40?9 RRA 2.1493 RC3-1.65§9 FAU .14071

FD[ 5,0271 FRA S.4830 FC3-S.8204 BSP 8805

BDE 1.9996 BRA 2.6841 0C3 2.9864 FSP 2290

399



JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAI_qCN DATE APR 9 tSTl

HELIOCENTRIC CONIC

RL 140.15 LAL *,00

RP 813,91 LAP *,89

RC 140.85S GL R§.93

PLANETO¢ENTRIC CONIC

C9 IT,037 VHL 4,1|8

LNCH AZNTH LNCH TIME

SO.OO 15 25 52

SO.GO 15 49 22

7O.OO 16 23 42

SO.DO IT 15 13

90.DO 18 29 9

100.00 19 58 9

110,00 21 25 8

FLIGHT TI_ tiO,OO ARRIYAL DATE DEC I 2871

DISTANCE 9T9,87i EARTH TO MARl

LOt. 294.97 VL 82.8|3 GAL °4.89 AZL 96°89 MCA 192,YS 8MA 13t,tl ECC .18948 |NC $.145D VI 2O.TT5

LOP 27.30 VP 22.5?8 GAP 3,35 AZP 93,D7 TAL 332053 TAP 199.28 RCA 141,97 APO Z15,24 V2 25,69?

GP -30.3? ZAL 134.52 ZAP 82.99 [T8 174.74 2A[ 119,4S [TE 199,|1ZAC?2.19 ETC 270.87 LVI 19.78

DLA 14.06 RAL 327,94 RAD SlAt,S VEL 21,708 PTH 6.74 VHP 3.?1T OPA -93.68 RAP 2eT.O? [CC 1.2804

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTM IMJ TIME PO CRT TIN INJ 2 LAT IHJ 2 LONG

3378,71 -43.0? 117.41 196,19 110.94 18 21 90 2379.? -31.98 91.07

3315.25 -98,14 114,D8 198.97 t04.14 t6 44 97 2315,2 -28,59 87.51

3214.22 -33.05 107,18 199.85 99.13 17 17 16 2214,2 025,98 80,78

3052.81 -29.35 95,91 20D,42 99,?? 18 6 9 2052.8 -24.02 8q.38

2814,15 -2?,94 78,11 200.58 94.54 19 19 3 1814,1 -23.27 SR.OT

2327.28 -29°35 56°88 200,42 95,77 20 40 22 1527,3 -24,02 30.72

2281.04 -33.05 36.10 199,85 99.13 22 O 49 1261.0 -25.98 S.?O

DIFFERENTIAL CORRECTION8

TD2 1.3601 TRA t.T599 TC3-2.7191 RAU .T191

RDE 1.2353 RRA 1,9895 RC3-I,6115 FAD °14916

FOE 4.9598 FRA 9.D148 FCA-?.STS? 85P 8850

ODE 1.8522 BRA 2.6582 D¢3 3,1873 FSP 239T

LAUNCH DATE APR 5 1971

HELIOCENTRIC CONIC

RL 149.65 LAL -.DO

RP 213.92 LAP ",R&

RC 142.739 GL 22,2|

PLANETOC[NTRIC CONIC

C3 1S.502 VHL 4.082

LNCM AZMTH LNCH TIN[

5D.OD 15 41 54

GO.OO 1S 9 12

?O.00 16 47 35

80,00 17 43 3

DO.DO 18 58 49

100.00 20 25 55

110.00 21 47 1

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3977,7 3GR 9979.8 393 1374.2 87 103.0 8R 95.8 8S 126.9

RRT .9680 RRF .9986 RTF .9680 CRT .9962 CR8 -.9987 CST -.99Q?

8GB 5277,9 R23 o1509 R13 .99D0 LSA 189.1 HSA 10.9 $SA .5

391 5235.3 $92 665.8 THA 42.64 ELI 140.6 EL2 6.1 ALF 42.91

FLIGHT TIME 242.00 ARRIVAL DATE DEC 3 1971

DIDTANC[ 984,049

LCL 184.57 VL 32.265 GAL -4.31 AZL 87,26 HCA 193.94 8NA 29.?T3

LOP 28,49 VP 22.541 GAP 3.16 AZP 92,85 TAL 332.24 TAP 25,662

94m -26.21 ZAL 136.03 ZAP 61.12 ET3 174.10 ZAE 118.55 ETE 18.02

DLA 11,22 RAL 329,25 RAD 6841,2 VEL 11,685 PTH 6,72 VHP 3.639 DPA -51.67 RAP 295,42 ECC 1.271_

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CAT TIM INJ 2 LAT INJ 2 LONG

3313.47 -42,|? 112,07 194.69 114.47 16 37 8 2313,5 -28.60 8?.34

3240,84 -36.74 108.26 197,40 107.88 17 3 13 2240.8 -29.99 82.93

3127o90 -31.99 IOO.?O 199.00 102.81 17 39 49 212T.9 -23.57 75.24

2954,13 -28.45 08.32 199,T9 99.45 18 32 17 1994.! -21.7? e2.90

2709.60 -27.15 7D.57 200.02 88.24 19 43 59 1709.6 -21.08 45.19

2428.60 -28.45 49.68 299,79 99,45 21 S 23 1428.6 -21.?T 24.26

2174.72 -31.93 28,62 199.00 102.81 22 29 16 1t74.T "23.5? 4.18

EARTH TO MARS

161,14 [CO ,18886 INC 2.7346 VI

166.18 RCA 146.91 APO 215.36 V2

196.79 ZAC ?4.37 ETC 270.69 LVI

DIFFERENTIAL CORRECTIONS

TOE 1.3865 TRA 1.9128 TC3-2.922? 8AU ,7265

ROE 1.1137 RRA !.8568 RC3-1.8169 FAU *15298

FOE 4.9401 FRA 9.5005 FC3-8.0257 88P 8701

BD2 1.?851 BRA 2.6656 8C3 3.2929 FSP 2544

LAUNCH DATE APR 5 1971

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SET 4106.3 ]DR 3333.g 393 1439.8 ST 104.2 SR 88.2 88 127.1

RRT .9696 RRF .9982 RTF ,97D1 CRT ,9978 CR8 -.9982 C$T -.9922

398 5289.3 R23 ,1395 R13 .9884 LRA 186.3 HSA 10.1 88A .9

$91 5250,7 392 D37,6 TFlA 38,89 ELI 138.5 [LE 4,4 ALF 40.22

FLIGHT TIME 244.00 ARRIVAL DATE DEC 5 1971

HELIOCENTRIC CONIC

RL 149.88 LAL ".DO

RP 214,24 LAP -.92

RC 145,138 SL 29.48

PLAHETOC[NTRIC CONIC

C3 26.188 VHL 4,D21

LNCH AZNTH LNCH TIME

SO,DO 19 56 9

DO,DO 18 28 I1

70,D0 17 ? 49

GO.DO 18 6 23

90.00 I| 23 32

tOO.DO 20 49 IS

RIO.DO 22' ? 18

LOL 1R4.$7 VL 32,207 GAL

LOP 28,D7 VP 22.504 GAP

GP -2D.28 ZAL 137.29 2kP

DISTANCE 588,22D EARTH TO MAR8

-4.37 AZL 87.61 HCk 189,12 6MA181,J$ ECC .18949 INC 2,3880 Vl R9.7?5

2,98 AZP 92.3! TAL 331,94 TAP 16?,OD RCA 146.85 APO 215.91 V2 28,D27

'/'9,92 ITS 173.56 ZAE 117.49 ETE t24,T4 ZAC 76.31 ETC 27D.59 LV! 16.49

DLA 8.75 RAL 330.44 RAD 6141.1 VEL 11.671 PTH D.?t VHP 9,989 DPA -49,8? RAP 899.98 ECC 1.2681

'LoI TIME |NJ LAT ZNJ LONG 1NJ RT ASC INJ AZHTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

3218.98 -40.94 107,86 |93.78 117.41 |6 90 22 2259.0 -28,19 94.40

31?8.80 -39.94 109.52 198,79 110.Y8 I? 19 8 2178.8 -29.70 ?9,27

9058.29 -90.?9 |3.47 198.54 109.69 iT 58 45 2056.9 -2|.40 70.81

2872.89 -27.41 82.50 199.4R ID2.33 18 54 18 1872.9 -19.?0 97.?3

2629.85 -26.17 84.49 199.?D t01.13 20 ? 18 1623.8 -19.05 38,72

23A7.33 -27.41 43,37 199.49 102.99 21 28 22 1947.9 -19.70 19.12

2103.11 090.75 24.99 198.94 105.69 22 42 19 1109.! -21,40 95R,75

DIFFERENTIAL CGRRECTION8

TD[ 1.3499 TRA 8.OSRI TC9"3,097T 8AU .734D

9DE l,Ot4l RRA t,?4Ot RCA"I.9994 FAU ,19998

FOE 4.tlOl fRA t.12l| FC3-8.2240 i|P lliO

DD2 1.8947 IRA 2.TO44 |C9 9,9292 FIR 2702

MID-COURSE EX2CUTION ACCURACY ORBIT D£TERMINATION ACCURACY

8GT 4337.0 IGR 9114,1 8G9 1492.4 8T 105.2 8R 82.t 88 12T,i

RRT ,9700 RRF ,elYT RTF ,_,12 CRY 09991CR| ",997| GOT °,5990

8GI 1999,t RID ,1470 RI3 ,2tll LIA llS.I #lk 9.9 IIA .8

8Gt 9903,2 IG2 i|8,8 THA 38,41 [L| 194,2 EL2 2,8 ALF 97,Y9

LAUNCH DATE APR 5 ID?I FLIGHT TIN2 246,D0 ARRIVAL DATE DEC 7 IRTI

HELIOCENTRIC C_41C DIITANCE 59|,993 EARTH TO HAR8

RL 149,88 LAL -,OO LOL 194.97 VL $2,270 GAL -4,42 A2L 87.91HCA 196,29 RNA 181.22 [CC ,19OUT INC t.OSl4 VI 29.?75

RP 214.88 LAP -.88 LOP 90,85 VP 22.4D8 GAP 2,79 AIR 82,01 TAL 331.64 TAP 167.93 RCA 148.78 APO 215.87 V2 26,591

RC 147.585 GL 17.08 GP "24.56 ZAL 138,36 ZAP T?.S9 [T8 173.1D ZA[ 116,29 ST( 192,93 ZAC 78,05 [7C 270.98 LVI 1S.15

PLAHETOC[HTRIC CONIC

C3 15.97| VHL 3.SSl DLA t.lO RAL 331,92 RAD 6641,D VEL |1,663 PTH 6,?O VHP ],949 DPA -48.26 RAP 292,71 [CC 1.2828

LNCN AZHTH LNCH TIME L-| TIME INJ LAT 1NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

I0.00 16 6 24 9219,14 "39,09 ID4,4R ID9.32 129.69 l? 1 S? 2213.1 -24,1| 82.02

80.00 16 40 53 3126.62 -54.02 R9,80 199,42 113.06 17 93 2 2126.6 -21.?D 76,31

70.00 17 25 16 2996.17 -29.58 81.19 198.98 107,96 18 15 12 19P6.2 -19.48 97.20

80.00 18 26 20 28Q4.87 -26,39 ??.?4 198.45 104.61 lg 13 5 1904,8 -IY.84 83.59

90,00 19 44 3? 2582,2? -25.13 59.91 199.79 $09.42 20 27 9 1552.3 -17.22 38,27

tO0,O0 21 9 12 22"r9,39 "26,33 39,11 lgg.4s 104.61 21 4T 11 1279.3 -17.84 14.92

110.00 22 24 42 2042.98 -29.55 20,11 198.38 107.g6 22 58 45 1043.0 -Ig.48 386.12

OIFFERENTIAL CORRECTIONS NID-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE 1.34?5 TRA 2.2198 TC3-3,2632 BAU .7516 8GT 436D.5 ]DR 2889.6 $93 1524.4 8T 108,D 8R 78.9 88 129.S

ROE *gSgD RRA 1.6197 RC3-1.32DI FAU .15704 RRT .g721RRF .g971RTF .9737 CRT .gsg? CRS -.g965 CST -.g948

FD[ 4.8716 FRAlO.1883 FC3-6.3129 BRP Dg51 8GB 5402,? R23 .|495 R13 ,9860 LSA 182.6 NSA 8.8 SSA .9

602 |.6424 DRA 2,74Tg BE3 3.5201FAP 2743 891 9371.8 592 S76.6 THA 32.11 EL1 132.0 EL2 1.8 ALF 35.11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE AI_ S IS?!

HELIOCENTRIC CCNIC

RL 149.65 LAL "oOO

RP 214.88 LAP. ".IS

RC 149.989 GL 14.R9

PLANET_ENTRIC CONIC

C3 Is.De3 VNL S.985

LNCH AZNTH LNCH TIRE L'I TIRE

S0.00 16 19 19 31?4.)9

90.00 16 53 SE 3092.45

TO.O0 t? 40 30 2949.28

90.00 19 43 41 2747.40

90.00 20 E 33 2491.81

100.00 21 2t 33 2221.87

110.00 22 39 56 1992,09

DIFFERENTIAL CCRRECTION8

TDE 1.3534 TRA 2.3703 TC3-3.4094 BAU .T699

RDE .8712 RRA 1.5109 RC3"1.2337 FAU .15875

FOE 4.8023 FRAlO.3935 FC3-8.GS32 BBP 9086

BDE 1.6096 BRA 2.9110 De5 3.6259 FGP 2??9

LAUNCH DATE APR 5 1971

HELIOCENTRIC C(_iIC

RL 149.65 LAL -.00

RP 219.21 LAP -,31

RC 152.438 GL 15.11

PLANETOCENTRIC CONIC

C3 15.875 VHL 3.994

LNCH AZNTH LNCH TINE

90.00 16 29 2

60.00 17 5 21

70.00 17 55 59

80.00 18 58 56

90.00 20 18 56

100.00 21 41 48

110.00 22 53 24

FLIGHT TIN£ Ed8.OO ARRIVAL D4T[ DEC 9 1971

DISTANCE 59G.563 EARTH TO NARD

LOL 194,57 VL 31.174 GAL 04,48 AZL 88,17 HCA ID7.47 |HA |it.l| [CC .llOTO [NC I.GSiS VI 89,fTS

LOP 58.03 VP 88,431 GAP 8,iS AEP 91,75 TAt, 331.38 T&P lil,?l NCA I4I.TI APO |19,84 VZ 2S,SS4

SP -85,00 ZAL 139,90 ZAP ?5°7? [T$ |78,78 ZA[ 115.01 EYE lit,G5 ZAC ?D.GI ETC 870,84 LVl 13.R8

O_.A 4,7l mAL 33l.|l RAO ll4O.t ¥|L |I,t|l PTN I,TO _ 1,115 DPA "4i,iO RAP I_I,iO ECC 1.84t4

|NJ LAT INJ LONG INJ NT ABE INJ AZNTN INJ TZNE PO CIT TIN INJ 8 LA7 INJ 8 LONG

-37.71 lot.?4 t93,15 181.49 1? It 13 8174.4 -|8.38 9D.OT

-38.79 D6,6G 196,37 1!4,87 17 4S I4 8088.5 -IR.D7 T3.87

-28,43 87,65 190.46 I09.78 18 22 35 1949.3 -IT,60 64.88

"85,26 73.60 199.61 105,44 19 29 88 !747.4 "16,19 90.08

"_4.11 59.3? 199.97 105.25 _O 44 89 1491.8 -15.99 31.58

-25.E8 3S.16 199.61 t06.44 22 3 SI 1821.9 -16. t9 11.4S

-26.43 16.5T 198.46 109.78 _3 13 5 992.1 -17.80 353.14

N1D-C(_/RSE EXECUTION ACEURA¢7 (_81T DETERMINATION ACCURACY

6GT 4781.7 SGR 2699.3 393 I S4S.? IT 110.1 6R TO.T 85 125.2

RRT ,g?53 RRF .9963 RTF .9755 CRT .9999 CR6 -.9954 CST -.9957

6GB SAgI.O R23 .1407 R13 .g853 LSA 180.9 NSA 8.S 88A 1.0

$GI 9464.2 SG2 548.2 THA 29,10 ELI 130.6 ELE 1.0 ALF 32.T0

FLIGHT TIRE 250.00 ARRIVAL DATE DEC 11 1971

DISTANCE 600.730 EARTH TO NARD

LOt. 194.$7 VL 32.2T? GAL -4.55 AZL 88.39 HCA 198.64 8HA 181,33 [CC .19137 INC !.6093 Vl 29.775

LOP 33.20 VP 22.394 GAP 2.49 AZP 91.53 TAL 330.99 TAP 159.65 RCA 146.63 APO 216.04 V2 25.519

GP -21.60 ZAL 140.07 ZAP 74.04 ET$ 172.39 ZAE 113.67 [TE 189.98 ZAC 81.02 ETC 270.11 LVi 12.93

DLA 3.08 RAL 333.45 RAD 6640.9 VEL 11.658 PTH 6.70 VHP 3.500 DPA -45.48 RAP 290.91 ECC 1.2615

L-I TIRE INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TILDE PO CST TIN INJ 2 LAT INJ 2 LONG

3141.50 -36.92 99.51 195.21 122.92 17 21 24 2141.5 -20.77 78.46

3044.88 -31.69 94.12 196.52 116.53 1? SO 6 2044.9 -18.46 71.84

2901.93 -27.39 84.71 198.?0 111.25 18 48 19 1901.9 -19.32 61.73

2698.43 -24.30 70.49 199.92 107.91 19 43 55 1698.4 -14.74 4T.17

2440.30 -23.14 91.91 800.32 106.72 20 59 39 1440.3 -14.15 28.49

2172.90 -24.30 31.86 199.92 107.91 82 18 1 1172.9 -14.74 9.54

|948.74 -2T.39 13.63 198.70 111.25 83 25 53 948.? "16.32 350.69

DIFFERENT IAL CORRECTIONS

TD[ 1.3649 TRA 2.5198 TC3-3.5425 BAU .7903

ROE .9162 RRA 1.4112 RC3-1.1482 FAU .15948

FOE 4.7376 FRAIO.5428 FC3-8.6939 BSP g2s5

BD£ 1.5904 BRA 2.8880 BE3 3.7839 FSP 2808

NID-COURS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4998,g SGR 2518.9 363 1557.4 ST 112.3 9R 66.1 63 124.0

RRT .9737 RRF .9993 RTF .9769 CRT .9999 CR9 -.R939 CST -.9985

3GB 5597.7 R23 .1487 R13 .994? LSA 179.7 NSA 8.2 SSA 1.1

561 9574.0 SG2 514.2 THA 26.38 ELI 130.3 EL2 1.8 ALP 30.49

LAUNCH DATE APR 5 1971 FLIGHT TIN£ 252.00 ARRIVAL DATE DEC 13 1971

HELIOCENTRIC CONIC

RL 149.69 LAL -,00

RP 215.54 LAP -,49

RC 154.904 GL 11.45

PLANETOCENTRIC CONIC

C3 15.930 VHL 3.991

LNCH AZNTH LNCH TIN[

50.00 16 37 47

60.00 l? 15 96

70.00 1R 5 57

80.00 19 12 29

90.00 20 33 9

100.00 21 95 21

110.00 23 5 23

DISTANCE 604.895

LOL 194.57 VL 32.281 GAL -4.61 AZL 98.59 HCA 199.80 8NA 181140 [CO .19210

LOP 34,37 VP 22.398 GAP 2.25 kip 91.33 TAL 330.69 TAP 170.49 RCA 146.SS

GP -20,34 ZAL 140.79 ZAP 72.35 [T$ 172.18 ZAE 112.28 ETE 188.68 ZAC 88.30

DLA 1.93 HAL 334,31 RAD 9641.0 VEL 11.661 PTH 9.70 VHP 3.493 DPA "44.28

L-! 71ME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN

3113.91 *39.46 97.66 "193.44 124.08 17 29 40 2113.5

3012.81 -30.70 91.98 196.82 117.51 18 S S! 2012.8

2864.89 -26.45 82.23 199.08 112.44 18 93 41 1864.8

2696.46 -23.39 67.70 200.36 IO9.1I 19 56 49 1656.5

2396.19 -22.29 48.98 800.77 107.92 21 13 S I996.1

2130.93 -23.99 89.07 200.36 109.11 22 SO 52 1130.9

1911.65 026,45 11.19 199,_8 112.44 29 ST IS 911.6

EARTH TO NARD

INC 1.4109 VI 29°775

APO 816.29 V2 29.480

[TC 869.99 bVl 11.8|

RAP 289.T3 ECC 1.2622

INJ 8 LAT INJ 2 LONG

"19.45 7?.!2

-17.15 70.13

-!§.03 99.63

-13.46 44.?1

-12,87 25.d8

-13.48 6.0_

-15.03 348.55

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY

TD[ 1.3845 TRA E.67|4 TCS-3.8SS8 8AU .SLOT SGT 5213.6 8GR 2355.1 SG3 1991.7

ROE .7723 ERA !,S210 RC3"I.DS20 FAU *1S974 RRT ,9736 RRF .9941RTF ._,79

FOE 4.6853 FRAIO.GS34 FC3-8.9269 DGP 948S SGB 5720.9 R23 .1469 R13 .9848

BOG 1.5893 ERA 2.980R DE3 S.8064 FSP 2823 SGI 5599.7 $62 491.S THA 23.93

LAUNCH DATE APR 5 19TI FLIGHT TIME 894.00

HELIOCENTRIC CONIC DISTANCE 609.057

RL 149.99 LAL -.00 LOt. 194.97 VL 56.283 GAL "4.63 AZL 88.77 HCA 800.97 GNA 181.47 DEC ,19286

RP DIS.G? LAP -.44 LOP 35.53 VP 88,381 GAP 2.0? kip 91.19 TAL 330.31 TAP 17|.85 RCA 146.47

RC IS?.385 6L g.97 GP "19,16 ZAL 141.41 ZAP ?0,7| [T8 1?1.89 ZAE 110,87 [T[ 197,51 ZAC 83,46

PLANETOCENTRIC CONIC

¢3 16.037 VHL 4.009 DLA ,30 RAL 335.15 RAD 6641,0 VEL 11.699 PTH R.70 VNP 3.498 DPA -43,19

LNCH AZNTH LNCN TIRE L-I TIRE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO ¢ST TIN

S0.00 16 45 41 3089.65 -34.54 99.13 193.79 185.01 17 3? 10 6089,T

$0.0D 1T 24 53 8985.3T -2g.82 go.1D 197.83 118.4T 18 14 38 1909.4

?0.00 18 16 42 2832.98 -23.61 80.14 lg9,sS 113.41 19 3 59 1893.0

90,00 19 24 36 2620.39 -22.SG 65,34 200.88 110,09 20 9 IR 1620.3

• 90.00 20 45 $2 6358.12 -21.43 46.S0 201.31 I08.gl 21 25 10 1358.1

IOO.O0 22 7 28 2094.92 -22.$6 29,71 200.88 110.09 22 42 23 1094.8

110.00 23 16 8 1879.80 -65.61 9,06 199.59 113.41 23 4? 28 879.8

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TOE 1.4062 TRA 2.8207 TC3-3.7605 8AU .8334 SGT 5422.8 $GR 2203.1SG3 1558.1

RDE .7343 RRA 1.2363 RC3 -.9859 FAU .15788 RRT .9731RRF .9926 RTF .gT98

FDE 4.6215 FRAIO.7117 FC3-8.5230 BDP 9706 $GB 9853.2 R23 .1427 R13 .9999

906 1.$864 BRA 3.0797 BC3 3.89T0 FGP 2820 SG1 5834.2 5G2 471.6 THA 21.72

ORBIT DET[RNINATION ACCURACY

3T 114,g 8R 62.3 SS 122.9

CRT .9986 CR8 ",99_2 C|T -.9972

L3A 179,2 N3A 9,1 S|A 1.2

ELI 130,7 EL2 2,9 ALF 28.49

ARRIVAL OATE DEC 19 19?1

EARTH TO KARS

1NC 1.2338 VI E9,?T|

APO 216.4T V2 29.443

ETC 869,98 LVI 10,96

RAP 288.96 ECC 1.283R

INJ 2 LAT INJ 2 LONG

-18.31 76.00

-16.02 68.70

-13.90 5T.85

-12.34 42.62

-II.?S 23.85

-12.34 3.9_

-t3.90 348.??

CRBIT DETERMINATION ACCURACY

5T 117.5 6R 58.9 39 121.5

CRT .g971 OR6 -.9902 C3T -,gg??

LSA 178.8 H8A 8.2 SSA 1.2

ELI 131,4 EL2 4.0 ALF 26,ST
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR I 1971

HELIOCENTRIC CONIC

RL 148.65 LAL -oOD

RP 216,21 LAP -,41

RC 159.88! GL 8.83

PLANETOCENTRIC CONIC

Cl 16.166 VHL 4°023

LNCN AZNTH LNCM TIME

50.00 16 32 52

60.00 17 33 15

70.00 18 26 24

80.00 19 35 30

90.00 20 5? 18

100.00 22 18 22

110,00 23 25 50

FLIGHT T|I_ 854.0D ARRIVAL DATE DEC 17 1971

DISTANCE 613,815 EARTM TO MARl

LO(. 194,S? VL 38,E916AL -4,75 AZL 88,92 MCA 208.15 8MA 151.SS ECC .1136T INC 1.0748 Vl 29,TTS

LOP 38.69 VP 2E.SSS GAP 1.88 AZP 91.00 TAL 329,96 TAP 172,09 RCA 145,3g APO 218,71 V2 25,405

GP -18.13 ZAL 141.98 ZkP 19.10 ETS 171.70 ZAE 109.45 [T[ 186.62 ZAC 84.52 [TC 269.79 LV1 10.t4

OLA -.?? RAL 3ss.go RAO 8841.1VEL 11.6?2 PTH 6,71VHP 3.498 DPA -48.19 RAP 288.2? ECC 1.2664

L-I TINE ZNJ LAT ZNJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN ZNJ 2 LAT INJ 2 LONG

3069.32 -$3.74 94.85 194.22 125.78 17 44 1 2069.3 -17.33 75.05

2861.87 -29.05 88.87 187.72 118.26 18 22 37 1981.9 -15.04 67.48

2805.59 -24,85 ?8.3? 200.09 114,22 19 13 9 1805.5 -12.92 56,53

2589.19 -21.82 63.32 201.47 110.90 20 18 40 t589.2 -11.36 40.83

2325.27 -20,69 44,37 201,92 109.72 21 16 3 1325,3 -10.77 21,74

2063.f6 -21.82 24.89 201,47 110.90 22 52 46 1063.T -11.36 2.Z0

1852.41 -24.85 ?.29 200.10 114.22 23 56 43 852.4 -12.92 145.25

DIFFERENT IAL CCRRECTION5

TOE 1,4323 TRA 2,9701 TC3-3.8536 BAU °8588

ROE .7031RRA 1.1585 RC3 -.go9? FAU ,15638

FOE 4.5634 FRA10.?381 FC3-8.3f33 81P 9947

8DE 1.5955 8RA 3.t880 BC3 3.9595 FSP 2809

LAUNCH DATE APR 5 19T1

HELI_ENTRIC CONIC

RL 149.65 LAL -,OO

RP 216,$6 LAP -.37

RC 162,390 GL r 7.44

PLANETOCENTRIC CONIC

C3 16.370 VHL 4°046

LNCH AZHTH LNCH YINE L-I TIHE INJ LAT

50.00 16 59 25 3052.03 -33.05

60,00 17 40 53 2941.76 -26,38

70,00 18 35 J2 2782,02 -24.t9

80.00 19 45 23 2582.28 -21,16

90.00 21 ? 38 2296.86 -20.03

lO0.OO 22 28 15 2036.75 -21.16

!10.00 23 34 38 1828,84 -24,19

DIFFERENTIAL CORRECTIONS

TOE 1.4620 TRA 3.1196 YC3-1.8356 BAU .8808

ROE ,6765 RRA 1.0859 RC3 ".8414 FAU .15453

FOE 4,5029 FRAIO.7312 FC3-8,1724 88P 10207

BDE 1.6109 BRA 3,3032 8C3 4.0245 PIP 2789

LAUNCH DATE APR 5 1971

HELIOCENTRIC CONIC

RL 149.65 LAL -.DO

RP 218.91 LAP -.33

RC 164.912 GL 6,35

PLANETOCENTRIC CONIC

C3 16.586 VHL 4.073

LHCH AZNTH LNCH TZNE

50.00 17 5 27

80.00 17 47 51

70.00 18 43 13

80.00 19 54 21

80.00 21 17 2

tOO,DO 22 37 13

llO.O0 23 42 40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 5627.8 6DR 2064.2 883 1549.0 8T 120,2 SR 55.9 85 120.3

RRT .9721 RRF .9908 RTF .9794 CRT ,9951 CRS -.98?9 C8T -,9982

689 5994.2 R23 .1582 R13 .9838 LIA 176.8 N3A 8.3 SIA 1,3

681 5976.8 $82 458.2 THA 19.74 ELI 132,5 EL2 5.0 ALF 24.95

FLIGHT TIME 258.00 ARRIVAL DATE DEC 19 1971

DISTANCE 617.369 EARTH TO MARl

LOL 194.57 VL 32.296 GAL -4.82 AZL 89.07 HCA 203.29 8MA 181.63 ECC .19453 INC ,931¢ Vl E9.??S

LOP 37.85 VP 22,248 GAP 1,71 AZP 90.86 TAL 329.60 TAP 172.89 RCA 146.30 APO 216.96 V2 25.566

GP -17.17 ZAL 142.51 ZAP $7.55 ET8 171.54 ZAE 108.03 ETE 185.77 ZAC 85.49 ETC 269.71 LVI 9.58

OLA -1,77 RAL 336.63 RAO 6641.2 VEL 11.679 PTH 8.71 VHP S.508 DPA -41.27 RAP 287.67 ECC 1.2694

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

93.78 194,73 126,4! 17 30 18 2052,0 -16.50 ?4.26

87.40 198.28 119.91 18 29 54 1941.8 -14.20 86 _5

?$.87 200.70 1L4.88 19 21 34 1782.0 -12,0T 55.04

61,60 202.11 111,57 20 28 5 1562.3 -10.50 39.29

42,55 202.57 110.39 21 45 55 1296.9 -9.90 20.10

22,97 202.11 111.57 23 2 11 1036.? -IO,SD .69

5.79 200,70 114.88 24 3 ? 828.8 -12.07 343.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT $827,8 IGR 1938.1 SG3 1534,8 ST 123,0 IR 53.2 IS 118.9

RRT .8708 RRF .988? RTF .9801 CRT .9925 CR8 -,9852 CST -.9988

8G8 6141.0 R23 ,1324 RI3 ,9834 LSA 178.9 NSA 8,6 SSA 1,5

8G1 8125.0 382 443.2 THA 17.9T ELI 133.9 EL2 6,0 ALP 21,27

PLIGNT TIME 280,00 ARRIVAL DATE DEC 81 1971

DISTANCE 621,520 EARTH TO MARl

LOL 184,S7 VL 32,301 GAL -4,88 AZL 8g,20 HCA 204.44 8HA 181,?| ECC .19542 1NC .8020 V1 29,771

LOP 39,00 VP 22,212 SAP 1.53 AZP 90.73 TAL 329.23 TAP 173,87 RCA 148,20 APO 817,23 V2 25.52T

GP -16,28 ZAL 143.00 ZAP 66.04 ETS 171,42 ZAE 106.81 ETE 185,01 ZAC 86,37 ETC 269,63 LVI 8,70

DLA -2.66 RAL 337,33 RAD 8641,3 VEL 11,689 PTH 6.72

L-i TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTfl

3037,35 -32.45 92,89 185,29 I26,92

2924,58 -27.79 88,32 190.88 120.45

2761,76 -23.60 75.59 201.34 1t5.43

2539,03 -20,57 60,13 202.7t !12.13

2272.27 *19.44 40,99 203.26 110.98

2013.50 -20,5T 21,49 202.79 1t2.I3

1808.58 -23.60 4,50 201,34 115.43

VHP 3,523 DPA -40,42 RAP 287,15 ECC 1.2730

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

IT 58 5 2037.4 -15,79 73,59

18 38 36 1924.6 -13.48 85.57

19 29 15 1781,8 -11,33 53,93

20 36 40 1539,0 -9.75 37.98

21 54 54 1272,3 -9,15 18,68

23 10 47 1013.5 -8,75 359.54

24 12 48 808,6 -11,33 342,85

DIFF£REHTIAL CORRECTIONS

TOE 1,4983 TRA 3.2711 TC3-4.OD44 BAU ,8044

ROE ,8551 RIA 1,0191RC3 ".T736 rkU ,IStl8

FOE 4.4518 rRAtO.TO68 VC1-7,9278 BSP 10492

DOE 1,1334 ERA 3.4282 BCl 4,0789 FSP 2785

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6024.5 SGR 1819,2 IG3 1317.1 3T 126.0 IR 50,9 SS 1tT,I

flRT .9685 RflF ,906I RTF ,_jD5 CRT .88t5 CRi -,9883 C51 -.9989

SGB $293,1 R23 ,1267 RI3 .9833 LSA 179,S NSA 8.5 88A 1,3

SG! 6278.1 SG2 434.7 THA 16,38 ELI 135.? EL2 1,8 ALF 21,83

LAUNCH DATE APR 5 197t PLIGHT TIME ESE,OD ARRIVAL DATE DSC 23 1871

HELIOCENTRIC CONIC

RL 149.65 LAL -.DO

RP 217.26 LAP -,30

RC 187.446 GL 5,37

PLANETOCENTRIC CONIC

C3 16,828 VHL 4,102

LNCH AZHTH LNCH TIME

50,00 17 I1 1

6O.OO 1? 54 15

70.00 18 50 34

80,00 20 2 33

90.OO 21 25 38

100,00 22 45 25

110.00 23 50 O

DISTANCE _25.867 EARTH TO MARS

LOL 194,37 VL 32.301 GAL -4,97 AlL 89.32 HCA 205,59 INA 181,81 ECC ,19636 INC .8831 Vl 29.775

LOP 40,15 VP 22,176 GAP 1,35 AZP 90,82 TAL 328,86 TAP 174,45 RCA 146,11 APO 21?.51 V2 25.268

GP -15.4T ZAL 143,46 ZAP 64.38 (TS 171,31 ZAE 105.20 ETE 184,34 ZAC 8T,lg ETC 26g.57 LV! 1,08

D!FFERENTIAL CCRRECTION$

TOE 1,5320 TRA 3.4213 TC3-4.0684 BAU .9294

ROE ,6366 RRA ,9568 RC3 -.7168 PAU ,14931

rOE 4.3951 FRAlO,6566 FC3-?,6812 BIP 10766

BDE 1.6590 BRA 3,5526 BC3 4.1311FIP 2738

DLA -3,44 RAL 338.00 RAD 6841,4 VEL 11.699 PTH 6.?3 VHP 3.342 DPA -39.64 RAP 288.71ECC !.2770

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO _lT TIM INJ 2 LAT IN_ 2 LONG

3024.g8 -31.94 92,15 185,89 127.35 18 I 26 2025.0 -15.19 75.03

2909,86 -2?,28 85,42 Igg.52 120.90 18 42 45 1g!0.0 -12.06 t4.83

2744,38 -23,08 ?4.50 202.02 115.90 lg 36 18 I744,4 -10.70 52.99

2510.98 -20,05 38,88 203,49 112.60 20 44 32 1519.0 -9,10 36.84

2251.01 -18,81 3g.65 203.g8 111,42 22 3 ? 1251,0 -t.49 17.47

19g3.45 -20,05 20,23 203.4g 112,60 23 18 38 993.5 -g.lD 358.21

1791.20 -23,09 3,42 202.02 115.90 24 lg 51 ?gl.2 -10,70 341,91

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 8215,9 SGR 1711.3 383 1493.8 IT 129,0 SR 48.8 S$ 116.3

RRT ,8639 RRF ,9831RTF ,8808 CRT .8859 CRI -.9790 CST -.9992

SGB 8447.2 R23 ,1204 R13 ,g831 LSA 180,1NIA 9,2 SIA 1,4

881 8432.9 SG2 428.3 THA 14,86 ELI 137.7 EL2 T.8 ALF 20.52
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APE 5 19Y1

HELIOCENTRIC C4_qlC

RL 149.95 LAL ".DO

RP 217.11 LAP -.96

Re 159.992 6L 4.48

PLANETOCENTRIC CONIC

C3 17.095 VML 4.135

LNCM AZNTH LNCM TIME

SO.DO 1? tl 10

SO.DO 19 O 9

?0.00 18 ST 18

80.00 20 10 3

FLIGHT TIME tl4,DO ARRIVAL OAT[ GEE 25 1971

DISTANCE 629.900 EARTH TO MARS

LOt. 194.5T VL 32.313 GAL -S.OS AZL 99.42 HCA 2OG.T$ 8NA 181.00 £CC .I9Y$3 INC .3745 Vl ES.Y?|

LOP 41.30 VP 82.139 GAP 1.18 AIP 90.|! TAL $20.4T TAP IT9.II RCA 146.01APO 2|7.40 V2 25.249

GP -14.T2 ZAL 143.90 lAP t3.tl ¢T8 |71.03 ZA[ 103.9S EYE 193.T$ 2AC 8?.94 ETC Eel.S2 LV! 7.46

DLA -4.IS RAL 338.64 RAD $$4t.$ VEL GIoTtO PTM I,T4 VI4P 3.$64 DPA -38.92 RAP 256.33 ECC 1.2913

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ PO ¢8T TIN INJ 2 LAT INJ 2 LONG

3014.50 -3/.51 91.$3 196,52 127.69 18 0 24 2014.6 -14.69 ?2.56

EIST.S8 "20.84 04.66 200.19 121.27 10 48 27 189T.9 -12.33 64.21

EY29.34 "22.S4 T3.ST 202.T3 110.20 19 42 47 1729.5 -t0.15 52.19

2501.73 -19.59 5T.T9 204.22 112.99 20 51 45 1501,7 -8.54 35.8?

90.00 21 33 26 2232.69 -18.49

tOO.D0 22 52 55 t976.20 -19.$9

110.00 0 0 40 1776.35 "22.64

DIFFERENTIAL CORRECTIONS

TDE 1.5708 TRA 3.5729 TC3-4.1223 DAU .9542

ROE .6212 RRA .$985 RC3 -.6617 FAU .14630

FOE 4.3412 FRAlO.5884 FC3-7.4089 BGP 11051

60[ 1.6892 BRA 3.6834 BC3 4.1751 FDP 2699

LAUNCH DATE APR 5 1971

HELIOCENTRIC C(_IIC

38.50 204.72 111.82 22 10 39 1232.7 -7.93 16.42

19.15 204.21 112.99 23 95 51 9?6.2 -8.54 367.24

2.49 202.73 110.28 D 30 16 ?76.4 -10.15 341.10

MID-CCURSE EXECUTION ACCURACY CRDIT DETERMINATION ACCURACY

SGT 6402.4 SGR 1612.1SG3 1471.7 ST 132.0 SR 46.R 86 114.9

RRT ,9626 RRF .9795 RTF .9811 CRT .9819 CRS -.9753 CST -.9994

$GD 6602.3 R23 .1141RI3 ,9630 LGA 180.9 NSA 9.6 SSA 1.4

SGI 6588°6 662 424.? THA 13.98 ELI 139.8 EL2 8.4 ALF 19.33

FLIGHT TIME 290.00 ARRIVAL DATE OEC 2? 1971

DISTANCE 633.947 EARTH TO MARS

RL 149.65 LAL ".DO

RP 217.97 LAP -,22

RC 172.547 GL 3.67

PLANETOCENTRIC CONIC

CS 17.355 VHL 4.170

LNCH AZMTH LNCH TIME

50.00 17 20 56

60.00 18 5 36

70.00 19 3 30

80.00 20 16 5?

90.00 21 40 38

lOD.O0 22 59 49

110.00 0 6 52

LOL 194.57 VL 32.319 GAL "S.13 AZL 89.52 HCA 207.80 6HA 192.00 ECC .19835

LOP 42.44 VP 22.103 GAP 1,00 AZP 90.42 TAL 328.09 TAP 1?5.96 RCA 145.90

GP -14,03 ZAL 144.32 2AP 61.79 [T$ 171.17 ZA( 102.44 ET[ 163.22 ZAC 88.64

OLA -4.77 RAL 339.26 RAO 6641.6 VEL 11.722 PTH 6.75 VHP 3.589 DPA -38.25

L-I TIME INJ LAT INJ L(_NG INJ RT ASC INJ AZMTH INJ TIME _ CST TIN

3005.97 -31.15 91.02 197.1T 127,97 16 1t 2 2006.0

2887.17 -26.48 04.03 200.88 121.57 18 53 43 1887.2

2716,92 -22.26 72.80 203.45 116.60 19 48 47 1716,9

2486.96 -19.20 56.8? 204.9? 113.32 20 56 24 1487.0

2216.95 "18,05 37.52 205.48 112.14 22 17 35 1216.9

1961.44 -19.20 18.24 204.9? 113.32 23 32 30 961.4

|763.?4 -22.26 1.71 203,45 116.60 O 36 16 763.7

INC .4749 Vl 29.775

APO 218.10 V2 25.209

ETC 269.47 LVl 6.69

RAP 286.01 [CC 1.2891

INJ 2 LAT INJ 2 LONG

-14.26 72.17

-11.89 63.65

"9.69 51.51

-8,05 35.04

-?.43 15.53

-8.05 $56.4!

-9.69 340.42

DIFFERENT IAL C_RECTION8

TDE 1.6125 TRA 3.7242 TC3-4.1682 BAU .9791

ROE .6085 RRA .8441 RE3 ".6113 FAU .14319

FOE 4.2890 FRAIO.5074 FC3-7.1291 BSP 11341

6DE 1.7236 6RA 3,6187 DC3 4,2129 FOP 2659

LAUNCH DATE APR 5 |971

HELIOCENTRIC CONIC

RL 149.$5 LAL -.00

RP 216.33 LAP -.19

RC 175.114 GL 2,93

PLANETOCENTRIC CONIC

CS 17.696 VHL 4.207

LNCH AZNTH LNCH TIME

50.00 17 25 25

$0.00 16 IO $9

70.00 I9 9 14

80.00 20 23 IS

90.00 21 47 16

100.00 23 S 10

110.00 D 12 SI

HID'COURSE EXECUTICN ACCURACY

6GT 0585.2 $GR 1521.2 963 1445.0

RRT .9589 RRF .9752 RTF .9013

$GB 0758.6 R23 .IOTT R13 ,9029

691 6745.4 $92 423,0 THA 12.54

FLIGHT TIME 2SO,DO

DISTANCE 638.090

LOL 194.57 VL 32.325 GAL -5.21 AZL 89.02 HCA 209.01 8NA

LOP 43.59 VP 22.09? GAP .89 AZP 90.33 TAL 327.69 TAP

_P -13,39 ZAL 144.72 ZAP 60.46 ITS 171.12 ZAE 101.09 ETE

CRBIT DETERMINATION ACCURACY

ST 135.0 6R 45.3 $S 113.6

CRT .9774 CR$ -.9713 CIT -.99R5

LDA 191,9 MSA ID.O SSA 1.4

ELI 142.2 EL2 9.1 ALF 18.24

ARRIVAL DATE DEC 29 1971

EARTH TO MARS

182.11 [CC .19940 INC .3819 Vl E9.?75

ITS.TO RCA 145.79 APO 218.42 V2 25.199

102,T4 ZAC 89.28 ETC 269.44 LVI 6.35

DLA -5.33 RAL 339,96 RAO 9641,8 VEL 11.735 PTH 6.?T VHP 3.G16 DPA -37.62

L-I TIME INJ LAT IMJ LONG IMJ AT ASC INJ AZHTH INJ TIME PO CST TIM

2996.93 -30.84 9O,GI 197.85 129.20 18 15 22 1990.9

2878.53 "26.17 83,50 201.59 121.82 19 58 39 1078.5

2703.30 -21.94 72.14 204,19 116.86 19 54 20 I706.3

2474.40 "|8.86 96.09 205.73 115,59 21 4 33 1474.4

2203.50 -l?.TO 36.69 209.25 11E.42 22 23 59 1203.5

1945.87 -18.89 17,46 205.73 113.59 23 59 39 948.9

1753.12 -21.94 1.06 204.19 116.86 0 41 49 753.1

DIFFERENTIAL CORRECTIONS NID-COUR$[ EXECUTION ACCURACY

TOE !.6557 TRA 3,8759 TC3-4.2090 8AU 1.0047 SGT S762.9 SGR |437.7 $G3 1418.0

ROE .5982 RRA .7931RC3 -.5550 rkU .13981 RRT ,1537 RRF .9703 RTF ._.14

FOE 4.23Y5 FRAIO.413D FC3-6.8429 BSP 11525 SG2 G514.0 R23 .1017 RI3 .DORY

8DE 1.7604 ERA 3.959E 9C3 4.249? FSP 2616 SGI 6901.1 SG2 423.5 THA !1.51

LAUNCM DATE APR 3 1971 FLIGHT TIME E?O.00

HELIOCENTRIC CONIC DISTANCE 642.207

RL 149.65 LAL -.DO LOt. 194.67 VL "2.35| GAL -5.30 AZL 69.70 HCA 210.16 8MA 162.22 [CC .20049

RP 216.69 LAP ".15 LOP 44.72 VP 22.031 GAP .64 AZP 90.29 TAL 527.26 TAP IT7.43 RCA 145.68

RE I??.S9D TA. R.25 GP -12,80 ZAL 145.11ZAP 69.19 [T3 171.08 ZAE 99.76 ET[ 182,52 ZAC 89.87

PLANET_ENTRIC CONIC

C3 19.026 VHL 4.246 DLA -5.93 RAL 340.44 RAD $1;41.9 VEL 11. ?50 PTH 6.78 VHP 3.646 OPA -37.04

LNCH AZHTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME POCST TIM

50.00 17 29 SS 2993.29 -30.SE 90.29 198.54 128,38 18 lg 26 1995.3

60.00 18 15 21 2871.46 -25.91 85.08 202.31 122.0E 19 3 13 1871.5

70.00 19 14 32 2697.44 -21.66 71.60 204.94 117.07 19 59 30 1697.4

80.00 20 29 10 2463.80 -18.57 55.44 206.51 113.81 21 10 14 1463.0

go.o0 21 53 22 2192.12 -17.41 35.99 207.03 112.64 22 29 54 1192.1

100.00 23 12 2 1938.28 -18.57 16.60 206.5! 113.81 23 44 20 938.3

110.00 0 17 54 1744.26 "21.66 .52 204.94 117.07 O 46 59 744.3

DIFFERENTIAL CORRECTI(_ MID-COURSE EXECUTION ACCURACY

TOE 1.7010 TRA 4.0285 TC3-4.2423 BAU 1,0301 $GT 6936.1 SGR 1360.8 SG3 1385.8

ROE .$897 RRA .7452 RC3 -.$223 FAU .13638 RRT .9480 RRF .9645 RTF .9814

FD[ 4.1564 FRAlO.3081 FC3-6.5501 BGP 11911 SGB 7068,3 R23 .0961 R13 .g825

DOE 1.8005 BRA 4.0g68 BE3 4.2743 FGP 2570 SG1 7055.5 $62 425.6 THA 10.58

RAP 285.?S ECC 1.2912

INJ 2 LAT INJ 2 LONG

-13.9! 71.83

-11,52 63.26

"S.29 50.94

"?,64 34,34

-?.01 14.73

-7.$4 3S5.?|

"g*29 3sg,85

ORBIT D£TERNINATION ACCURACY

ST 138.1 8R 43.9 S$ !!2.2

CRT *9?25 CRS ",9871CST -.9996

LSA 18),0 MSA 10.5 8SA 1.4

ELI 144.6 EL2 g.s ALF 17.25

ARRIVAL OATE DEC 3! 1971

EARTH TO MARS

INC .2960 VI 29.775

APO 219.75 V2 25.12R

ETC 259.42 LVI 5.86

RAP 255.55 ECC 1.2967

INJ 2 LAT INJ 2 LONG

-15,64 71.61

-11.22 62.91

-8.96 50.4G

-7.29 35.75

-6.65 14.12

-7.29 $55.12

-8.96 339.38

ORBIT DETERNINATION ACCURACY

ST 14t,1 SR 42.6 SS llO.g

CRT .9671 CR$ -.9625 CST -.ggg7

LSA 184.1 NSA 10.g SSA 1.4

ELI 147.1 EL2 10.4 ALF 15,35
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 6 1971

HELIOCENTRIC C_41C

RL 149.G5 LAL ".OO

RP 219,06 LAP ".It

RC tSO.2T5 GL t.e3

PLANETOCENTRIC CONIC

C3 19.$73 VHL 4,287

LNCH AZHTM LHCH TIN[

30.00 17 33 26

80,00 18 19 44

TO,00 19 !9 27

80.00 20 34 35

90,00 21 39 Q

100,00 23 17 27

110.00 0 22 50

LOL 164,$? VL

LOP 45,85 VP 21.995 GAP .47

GP -12.24 ZAL 145,50 ZAP 57.94

FLI5HT TINi_ 272,00 ARRIVAL DATE JAN 2 1972

DISTANCE 046.$30 EARTH TO MAR1

36,332 GAb "5,38 AZL $9,T8 HCA 611,28 8MA 162,33 ECC ,20|63 INC ,21S3 Vl 2D,773

V2 29.088kip gO,IS TAL 326.J3 TAP 178,|6 RCA 145,57 APO 210.09

ETS 171,08 ZAE 98,46 ETE 163,84 ZAC 90.43 ETC 269.40 LVI S.38

VEL |1.764 PTH 6.Tg VHP 3.6TT DPA -36.50 RAP 285.40 £CC 1.$024

INJ RT A$C INJ AZNTH INJ TIME PO C6T TIN INJ 2 LAT INJ 2 LONG

199.25 126.52 18 23 IS 1966.9 -13.42 71.41

203.04 122.17 19 ? 30 1865.8 -10.97 62.62

205.70 117,25 20 4 IT 1690,2 -8.69 50.07

207.29 113.99 21 15 30 1455.0 -7.00 33.26

207.82 112.83 22 35 23 1182.6 -6.35 13.38

207.29 113.99 23 49 36 929.4 -7.00 354.62

205.70 117.25 0 51 47 737.0 -8.69 338.99

OLA -6.27 RAL 341.01 RAD 6042.1

L-I TIME INJ LAT INJ LONG

2988.91 "30.43 90.03

2865.80 -23.71 82.74

2690.16 -21.44 7t.16

2454.98 -18.33 54.89

2182.58 -17.16 35.40

1929.45 -18.33 16.26

1737.00 -21.44 .08

DIFFERENT 1AL CORRECTIONS

TOE 1.7478 TRA 4.1812 TC3-4.2718 BAU 1.0561

ROE .3829 RRA .7000 RC3 -.4837 FAU .13299

FDE 4.1348 FR910.1937 FC3-6.2658 BSP 12186

ODE 1.8424 ERA 4.2394 DE3 4.2991FIP 2519

LAUNCH DATE APR S 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 7103.0 6GR 1290.4 8GS 1358.7 IT 144.2 SR 41.4 SS 109.5

RRT .9414 RRF .9578 RTF .9814 CRT .9615 CR6 -.9577 CST -.9996

IGB 7221.2 R23 .0905 R13 .9824 LSA 165,4 NSA 11.4 88A 1.3

851 7208.3 SG2 426.8 THA 9.74 EL1 149.6 EL2 11,0 ALF 15.54

FLIGHT TIME 274.00 ARRIVAL DATE JAN 4 1972

HELIOCENTRIC CONIC

RL 149.63 LAL -.00

RP 219.43 LAP -.08

RC 182.871 GL 1.06

PLANETOCENTRIC CONIC

C3 18.742 VHL 4.329

LNCH AZNTN LNCH TIME

90.00 17 37 6

60.00 18 23 49

70.00 19 24 2

80.00 20 39 36

90.00 22 4 14

]UO.UO 23 22 28

!10.00 0 27 24

DISTANCE 650.447 EARTH TO MARS

LOL 194.57 VL 32.346 GAL -S.4T AZL 89.86 HCA 212.4t IRA 182.44 ECC .20279 INC .1401 Vl 29.T73

LOP 46.97 VP 21.g59 GAP .29 AZP 90.12 TAL 326.46 TAP 170.8T RCA 145.45 APO 219.44 V2 25.048

GP -11.73 ZAL 145.87 ZAP 56.75 [TS 171.05 2AE 97.18 ETE 181.60 ZAC 90.94 ETC 209.40 LVI 4.92

DLA -6.67 RIL 341.56 RAD 6642.3 VEL 11.780 PTH 6.80 VHP 3.711 DPA -35.99 RAP 285.30 ECC 1.3084

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

2985.66 -30.30 89.85 199.96 128.62 18 26 51 1965.7 -13.26 71.27

2881.40 -25.55 82.48 203,79 122,30 19 11 30 1861,4 -10,79 62.41

2684.35 -2|.26 70.80 206.47 117.38 20 8 46 1684.4 -8.48 49.76

2447.74 -18.12 54.45 208.07 114.14 2| 20 24 1447.7 -6.76 32.83

2174.71 -16.95 34.92 208.61 112.98 22 40 28 1174.7 -6.11 13.13

1922.21 -18.12 15.82 208.07 114.14 23 54 30 g22.2 -6.76 354.22

1731.17 -21.26 $59.72 206.47 117.38 0 56 15 731.2 -8.40 338.68

01FFERENTI4L CCRRECTION3

TDE 1.7967 TRA 4.3352 TC3-4.2942 BAU 1.0816

ROE .5776 RRA .6576 RC3 -.4480 FAU .12941

FOE 4.0846 FRAIO.0737 FC3-5.9779 BSP 12464

BOE 1.8873 BRA 4.3848 BE3 4.3176 F8P 2468

LAUNCH DATE APR 5 1971

HELIC_ENTRIC CONIC

RL 149.65 LAL -.00

RP 219.80 LAP -.04

RC /85.475 GL .53

PLANETOCENTRIC CONIC

C3 19.127 VHL 4.373

LNCH AZMTH LNCH TIHE

30,00 17 40 52

80.00 18 27 38

7O.OO 19 28 17

80.00 20 44 16

90,00 22 9 4

I0O.0O 23 27 8

liD,D0 0 3! 39

MIO-C(_JRSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

$GT 7269.7 $GR 1225.9 863 1327.8 ST 147.2 IR 40.4 S8 108.1

RRT .9338 RRF .9302 RTF .9813 CRT .9555 CRS -.9526 CST -.9998

SGB 7372,3 R23 ,0855 R13 .9822 L$A 186.7 HSA 11,8 SSA 1.3

SG1 7339.6 SG2 433.3 THA 8.98 ELI I$2.2 EL2 11.5 ALF 14.79

LOt. 194.57 VL 32.354 GAL

LOP 48.10 VP 21.923 GAP

GP -11.25 ZAL 146.24 ZAP 55.59

FLIGHT TIME 276.00 ARR!VAL OATE JAN 6 1978

DISTANCE 654.559 EARTH TO MARS

-3.57 AZL 89.93 HCA 213.53 6NA 182.56 ECC .20399 INC .068g Vt 29.,73

• 11AZP 90.06 TAL $26.04 TAP 179.37 RCA 143.32 APO 219.60 v2 25.007

ET$ 171.04 ZAE 95.93 ETE 181.30 ZAC 91.42 ETC 269.40 LVI 4.48

DLA -7.02 RAL 342.09 HAD 6642.4

L-I TIME INJ LAT INJ LONG

2983.43 -30.20 69.72

2838.14 -25.43 82.28

2679.82 -21.11 70.33

2441.93 -I?.g6 54.10

2t68.34 -16.76 34.53

1916.42 -17.96 15.47

1728.64 -21.tl 359,45

VEL 11.796 PTH 6.82 VMP 3.?46 OPA -35.31 RAP 203.25 ECC 1.3140

INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

200.69 128.69 18 30 13 1983.4 -13.11 71.17

204.34 122.38 Ig 15 16 1058.1 -10.63 62.24

207,24 117.49 20 12 37 1679.6 -8.31 49.62

208.86 114.26 21 24 58 1442.0 -6.37 32.53

209.4t 113.10 22 45 12 1166.3 -3.90 12.78

208.86 114,26 23 39 4 916.4 -8.57 $53.g0

207.24 117.49 I 0 28 726,6 -6.31 330.44

DIFFERENTIAL CC_RECTION9

TOE 1.8477 TRA 4.4900 TC3-4.3124 DAU 1.1079

ROE .5740 RRA .61?5 RC3 -.4|54 FAU ,12362

FOE 4.0361FRA 9.6480 FC3-S.6951 8SP 1274|

SOl 1.9348 BRA 4.5322 EC3 4.3328 FSP 2416

LAUNCH DATE APR 3 1671

HELIOCENTRIC CONIC

RL 140.63 LAL -,DO LOt. 194.S1 VL 32.361 GAL

RP E20,18 LAP -.00 LOP 49.22 VP 21,888 GAP

RC 198.089 6k .05 GP -10.60 ZAL 146.61 ZAP

PLANETOCENTRIC CONIC

C3 19.329 VHL 4.419 OLA

LNCH AZMTH LNCH TIME L'! TIME INJ LAT

30,00 17 43 46 2902.12 -30.54

60.00 18 31 13 2855.92 -25.35

70.00 19 52 15 2676.46 -21,01

80.00 20 48 36 2437.47 -17,84

90.00 22 13 34 2163.33 -16.64

100.00 23 31 28 1911.94 -17.84

110.00 0 33 38 1723,26 -21.01

DIFFERENTIAL CCRRECTIONS

TOE 1.9013 TRA 4.6475 TC3-4.3229 BAU 1.1331

ROE .5717 RRA ,5800 RE3 -.3849 FAU ,12201

FOE 3.9908 FRA g.8226 FC3-3.4089 GAP 13032

BD_ 1.9834 BRA 4.6835 BE3 4,3400 FSP 2569

NID-CO_R6E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

6GT 7430.6 SGR 1167.0 $63 1296.6 6T 150.3 SR 39.5 63 IOS.7

RRT .6251RRF ,9416 RTF ,_12 CRT .6493 CRI -.9473 C$1 -.9999

6GB T521.7 R23 .Des9 RI3 .9818 LIA t86.1NSA 1_.3 8SA 1._

6G1 7303,6 SG2 436,7 TMA 6,30 ELI 154.8 EL2 12.1 ALF 14.11

FLIGMT TIME 273.00 ARRIVAL DATE JAN 6 1972

DISTANCE 636.66_ EARTH TO MAR8

"5.86 AZL 69,96 HCA 2t4.60 &MA IR2,69 [C¢ ,2D322 INC ,OD00 V1 26.7?3

-,0? AZP 90.0! TAL 323.61 TAP 160.E6 RCA 143.19 APO 220,16 V2 24.966

S4.4? ET3 I?I,D§ ZAE 64,T0 ET[ 161.02 ZAC 81.87 ETC 266,41LVI 4.06

-7,33 RAL 342.61 RAO 0642.D VEL 11,613 PTH 6.83 VHP 3.782 DPA -35.06 RAP ?25.24 ECC 1,3214

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CDT TIM ]NJ 2 LAT ]NJ 2 LONG

89.G4 201.42 128.T3 IB 33 28 1g82,1 -13.0g 7t.ll

82.13 203.29 122.45 Ig 18 49 1855,g -10.55 62.13

T0.33 208.02 I17,37 20 16 32 1676.5 -8.18 49.34

53.82 20g.66 114,35 21 29 13 1437,3 -6.42 32.28

34.22 210.21 113.20 22 4g 37 1163.4 -3.75 12.49

15.19 209,66 114.35 24 3 20 911.9 -8,42 333.65

359.24 208.02 517.57 1 4 21 723.3 -8.18 $38.26

N|D-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

8GT 7588.3 SGR 1113.6 SG3 1263.4 9T 133.4 IR 38.8 SS 103.4

RRT .9131RRF .9316 RTF .9810 CRT .942g CR9 -.9420 CST ".gg9g

$GB 7669.6 R23 .0767 R13 .g816 LSA 189.7 MSA 12.7 SSA 1.3

$61 7636.7 _62 444.9 THA ?.6? EL1 137.7 EL2 12.G ALF 13.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ API | IITI PLIGHT TIN[ 880,00 AnlVAL OAT[ JAN 1O lIT|

N[LICK[NTRIC CONIC OIITANC[ 111.7t3 EARTH TO NAIl

mL I48,95 LAL -,DO LQL tl4.|Y VL 38.365 GAL -S.?l AZL SO,OI HCA t|S,?T 3NA Iil,II [¢C .I0148 |NC ,04iS Y! |I, YYl

8R liD.l| LAP .03 LQP 10.33 VP I|,II| GAP ",IS AZP 89.t6 TAL 380.18 TAP 180.9| RCA 149.01 APO liD.iS Ve 14,911

R¢ IiD,?ll _. -,40 GP -|O,_I |AL |4t,17 lAP |3.3I [TI SY|,OI |A[ 33.§0 [T[ |10,73 ZAC 9|,|9 [IC _I1.45 LV| 3.14
PLAN2TOC[NTt|C CONIC

C3 19,941 VNL 4.4li OLA oT,IO RAL 343,18 RAO I841,8 V[L |1.830 PTH l,IS TIP 3,3Z0 DPA "34,I4 tAP 29i,21 [CC 1,3213

LNCH AZMTH LNCN TIME b-I TIN| |Ha LAT |HJ LONG |NJ IT Ale INJ AZNTH IHJ TIN2 PO C|T TIN INa Z LAY |NJ I LING

1O,O0 IT 41 50 |ll|,ll "30,|| n,l| 2o8,11 |23,74 18 31 )2 |ill,? "|3,07 Y|,0l

IO,0O t8 34 33 lll4,1l "1|,30 21.0I 205°08 lll,4I 11 2| 10 1814.1 "|0°10 II,Of

TO°OO li 33 Sl ll?i.lI ;lO,14 70,11 208.80 l|?,ll |0 lO 3t II?i,! "8,10 41,11

9O.OO 20 52 38 2434.18 -17.74 53.62 210.45 t|4.41 21 33 |2 1434,2 "D, lt 3|.tO

90.00 22 17 44 2159.91 "|e. SA 33.99 211.01 t13.27 22 53 43 tiSI,I °$.93 J2.20

IO0,O0 23 35 30 1908.93 -17.74 ? 19 909.7 -l.3! 353.47

|10.00 O 39 20 1?20,99 "20,94 8 | 721.0 -8.10 338.14
DIFFERENT IAL CCRRECTIONI CI_|IT OET2ININAT|ON ACCURACY

TDE 1.9543 TRA 4.8035 TC3-4.3340 BAU 1.1598 IT 159.3 8N 58.1 88 104.0

ROE .SYO2 RRA ,54411C8 -.3378 FAU .11848 CRT .9392 C8| *.9364 CIT ".9809
FOE 3.9414 FRA 9.6889 FC3"3.1418 BSP 13289 LSA 191.1NSA 13.1SSA 1.)

DOE 2.0358 DRA 4.8343 BC3 %3488 FIP 2313 ELI 160.4 EL2 13.0 ALF IZ.g$

14.99 210.45 114.41 24
359.11 208,80 |I?.6Z 1

NID-COURSE EXECUTION ACCURACY

3GT 7740.9 SIR 1064.5 3G3 1233.?
RRT .9040 RRF .9208 RTF .9908

SGB 7813.8 823 .0729 R13 .9814

SGI 7800.7 SG2 431.9 THA 7.11
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

L&UNCN OATE APR DIST! FLIGHT TIME 130,00 ARRIVAL OATS AUG li 16YI

HELIOCENTRIC ¢_ilC

RL 149,69 LAL -.00

RP 20?.36 LAP -I,65

RC 36.241 GL -12,16

PLANETO¢ENTRIC CONIC

¢3 39.383 VHL 6,291

LNCH AZNTH LNCN TIME

50,00 18 20 4?

60,00 19 28 26

70.00 20 54 24

80.00 22 37 8

90.00 0 19 IS

100.00 I 23 56

110.00 1 5? 46

DIFFERENTIAL CCRRECTIONS

TOE ".7962 TRA-l.6563 TC3 -,0819 BAU .0751

ROE -.3404 RRA .0855 RCS ,1158 FAU .03988

FOE .$752 FRA 1.8324 FC3 -,874S §SP 3023

BDE .9639 8RA 1.6605 DC3 ,14t9 FSP 262

O|ITANCE _HIS.I84 EARTH TO MARS

LOL 1iS.|| VL 34,35| GAL "D.44 AZL 82.23 MCA 123.77 SNA 22S.73 ECC ,34756 INC E.2ZS4 Vt Zt.?l?

LOP 316,34 VP 85,20? GAP 19.92 AZP 83.?8 TAL 334.73 TAP iS.SO RCA 145.99 APO 301.51 VZ 26.414

SP 3.13 ZAL 133.75 ZAP IN,D4 ETS 163,24 ZAE 169,16 ETE 131,19 ZAC 104.26 ETC 273.83 LV! -16,23

DLA -22,60 RAL 337.2? RAD 6850.5 VEL 12.628 PTH ?,48 VHP 9.736 OPA -16.78

L-I TIN[ IMJ LAT INJ LONG INJ RT ASC INJ AZNTH IMJ TIME PO CST TIN

2842.40 -23.95 82.12 203.57 132.43 19 8 10 1842,4

2652.49 -17.84 71.31 208.97 126.76 20 12 49 1662.5

2409.78 -11.89 55.04 213.20 122.26 21 34 34 1409.8

2088.26 -?.01 33.56 215.13 119.10 23 11 58 1088.3

1771.42 -4.96 11.38 217.25 117,88 D 48 49 771.4

1562.73 -7.01 354.93 216.13 119,10 I 49 $8 562.7

1456.58 -11,89 343.96 213.20 122.26 2 22 3 456.6

NID-C(_JRSE EXECUTION ACCURACY

6GT 1793.1SGR 520,1SG3 188.4

RRT .2195 RRF -.2343 RTF -.8248

SGB 1867.0 R23 -.0385 R13 -.8258

SGI 179?,0 SG2 50013 THA 3.96

RAP 310,62 ECC 1.S514

INJ 2 LAT INJ 2 LONG

-6.16 65.09

-2,12 52.76

1.95 35,34

5.35 13.05

6,81 350,$4

5,35 334,41

1.95 324.26

ORBIT DETERMINATION ACCURACY

ST 43.9 SR 24.6 S$ 31,7

CRT .7989 CRS ,6566 CST ,9772

LSA 37,2 NSA 16.1 $SA 1.1

ELI 48.5 ELI 13.4 ALF 26,34

LAUNCH DATE APR 6 1971 FLIGHT TIM( 132.00 ARRIVAL DATE AUG 16 1971

HELIOCENTRIC CCNIC

RL 149.69 LAL -.OD

RP 20?.2? LAP -1,85

RC 56.362 r,L -12.61

PLANETC_ENTRIC CONIC

C3 37.703 VHL 6.140

LNCH AZNTH LNCH TIN[

_0,00 18 23 39

60.00 19 31 58

?O.OO 20 SO $2

80,00 22 42 48

90.00 O 25 43

100.00 1 29 36

110.00 2 2 14

DIFFERENTIAL CCRRECTICNS

TOE -,7971 TRA-1,6458 TC3 -,0756 8AU ,0732

ROE -.5234 RRA ,O?2S RE3 .1241 FAU .04120

FDE .3979 FRA 1,8079 FC3 -.946! BSP 3099

BD[ .9539 BRA /.6474 BC3 ,1453 FDP 282

DISTANCE 367.9?0 EARTH TO NARD

LOL 195.55 VL 34.223 GAL -6.29 AZL 92,26 HCA 125.03 SMA 220.47 ECC .33739 INC 2.2386 Vl 29,767

LOP 320.60 VP 25.030 GAP 19.43 AZP 88.70 TAL 334,77 TAP 99.80 RCA 145.09 APO 294,86 V2 26.426

GP 3.27 ZAL 133.75 ZAP !68.18 ETS 183.84 ZAE 169.65 ETE t26.96 ZAC 104.35 ETC 275.93 LVI -18.50

DLA -22.98 RAL 337.54 RAD 6649.9 VEL 12.353 PTH 7.43 VHP 9.449 DPA -16.$5 RAP 31|.20 ECC 1.8205

L-I TIME INJ LAT ZNJ LONG INJ RT ARC ZNJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

282!.90 -23.00 81.09 203.17 132.87 19 10 41 1821.9 -5.13 64.22

2640.23 -16.93 70.13 208.59 !27.13 20 15 38 1640.2 -1.14 51.69

2384.77 -I0.98 93.68 212.85 122,55 21 38 36 1384.8 2,90 34.04

2059.45 -6.06 3|.98 215.83 119.29 23 17 8 IDS9.S 6.31 11,45

1740.19 "3,93 9.$3 218.98 118.02 D 54 44 ?40.2 7.78 348,73

1533.92 -$.06 353.33 215.83 119.29 1 55 10 533.9 6.31 332.62

1431.59 -10.98 342.60 212.85 122.55 2 26 6 431.S 2.60 322,66

NID-CCQRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1028,? SGR 513,8 863 200,8 8T 44.8 DR 24.4 IS 32.6

RRT .2396 RRF -.2559 RTF -.8313 CRT .8038 CR8 .6397 CST .9?64

868 1900.4 R23 ".0418 RI3 -,8323 LSA 58.5 NSA 16.1 SSA 1.1

SG1 1833,3 SG2 SOO,3 THA 4.19 ELI 49.3 EL2 13.2 ALF 25.64

LAUNCH DATE APR 6 1971 FLIGHT TIME 134.00 ARRIVAL DATE AUG 16 1971

HELIOCENTRIC CONIC

RL 149.69 LAL -.00

RP 207.18 LAP -1,B5

RC 56.566 GL -13.07

PLANETOCENTRIC CONIC

C3 35,963 VHL 5.997

LNCH AZHTH LNCH TIME

SO.OO 18 26 36

60.00 19 35 37

?O.OO 21 3 31

80,00 22 48 49

90.00 D 32 35

lOO,DO t 35 36

110,00 2 6 53

DIFFERENTIAL CORRECTIONS

TDE -,7953 TRA-I.63_3 TC3 -.0862 8AU ,OTTO

ROE -.5071 RRA ,0533 RC3 .1329 VAU .04231

FOE ,6213 FRA 1.98S6 FC3-1,0233 8SP 31TO

DOE °9432 8RA 1.6334 DC3 .1494 FSP 303

DISTANCE 370.893 EARTH TO MARS

LOL 195.53 VL 34,102 GAL -6.14 AZL 92.29 HCA 126.29 SMA 217.43 ECC .32780 INC 2.2930 Vl 29.767

LOP 321.86 VP 25.902 GAP 18,93 AZP 88.$4 TAL 334.81 TAP 101.11 RCA 146.18 APO 268.75 V2 26.438

GP 3.41 ZAL 133.72 ZAP 167.30 ETS 164.35 ZAE 170,07 [TE 122.50 ZAC 104.45 ETC 276.02 LVI -18.76

DLA -23,36 RAL 337.81 RAO $649.2 V[L 12,404 PTH 7.37 VHP 9,170 DPA -16,31 RAP 311.64 ECC 1,$919

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2801.33 -22.04 SO.OR 202.el 133.30 19 13 16 1801.3 -4,10 63.36

2617.79 -16.01 $8.96 208.23 127.49 20 19 15 16_7,8 -,13 50.62

2339,37 -10.04 52.31 212.54 122.82 21 42 50 1359.4 3.8? 32.71

2029.84 "5.07 30,32 215.57 119.46 23 22 38 !029.8 7.30 9,60

1707.82 -2.93 ?.82 2tB,75 118.14 1 1 3 707.B B.?g 346.92

IS04,31 -5.07 3SI.$9 213.57 !!B.48 2 0 41 504.3 ?.30 331.1Y

1406.19 -tO,D4 34!.23 212.54 122.62 2 30 19 406.2 3.87 321.63

MIO-CO_RB[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

BGT IBB3.O 3DR 513.? SG3 214,0 ST 45.? SR 2A,2 IS 34.1

RRT .2613 RRF ".2Y14 RTF -._a?4 CRT .6085 CR6 .i632 (IT .IFsY

BGD 1932.3 R23 -.0456 RI3 -.838S LSA 59,9 NBA IB.O 88A 1.2

BGI ISBB.2 BG2 494.5 THA 4.43 ELl 50.1 EL2 13,0 ALP 2S.DD

LAUNCH OATE APR D 1971 FLIGHT TIME 135.00 ARRIVAL DATE AUG 20 1971

HELIOCENTRIC CONIC

RL 146.69 LAL -.OD

RP 207.09 LAP "1,05

RC $6.636 GL -13.55

PLANETOCENTRIC CONIC

C3 34,347 VHL 3,661

LNCH AZMTH LNEH TIN[

DO.DO 18 29 38

60.00 19 39 24

?O.OO 21 6 23

60.00 22 55 11

90.00 O 39 $6

1DO,D0 ! 41 56

110,00 2 11 45

DIFFERENTIAL CORRECTIONS

TDE -.7933 TRA-l.6184 TC3 "*0604 DAU .0709

RD[ -.4914 RRA .0459 RC3 .1422 FAU .04388

FOE .6462 FRA 2.0695 FC3-1.1060 BSP 3242

BDE .9332 BRA 1.6191BC3 .1545 FSP 326

DISTANCE 373.$21 EARTH TO NAdl

L04. liD.IS VL 33,888 GAL -S,OO AZL 92,33 HCA 12?,65 SMA _I4,70 ECC ,31874 INC 2.3265 Vt 29, YET

LOP 323,13 VP 23.?B0 GAP 18,46 AZP 88.$3 TAL 334,B? TAP 102,43 RCA 143.27 APO 233.13 V2 26.446

GP 3,fl6 ZAL 133.63 ZAP 166,40 ETS !64,78 ZAE 170,41 ET[ 1!7,83 ZAC 104,56 ETC 2T6,11 LVl -19.03

DLA -23.80 RAL 338.03 RAO 6e48.? V[L 12.420 PTH 7,33 VHP

L-I TIN[ IMJ LAT INJ LONG IMJ RT ARC INJ AZMTH INJ TIME

2780.$g -21.08 79.03 202.4? 133.70 1g 15 sg

2595.17 -IS.06 D?.79 207.92 127.83 20 22 36

2333.55 -8.09 50,g2 212.26 123.03 21 4? 17

1999.33 -4.04 28.$4 2!5.33 11g,61 23 28 30

1674,14 "1,84 5.g4 216.37 118.22 1 ? 30

1473.80 -4.04 350.00 215.35 119,61 2 6 32

1380.37 -g,og 33g.84 212.26 123,06 2 34 46

NED-COURSE EXECUTION ACCURACY

SGT 1696.5 SGR 510.9 SG3 228.1

RRT .2849 RRF -.3048 RTF -.8433

SG8 1964.1 R23 -,0496 R13 -,8445

SG1 1902,3 SG2 488,2 THA 4.70

6,8010PA -16.0? RAP 311.g? [CC t.5653

(sO CST TIN !NJ 2 LAT INJ 2 LONG

1780.? -3,0? 62.49

1595.2 ,65 49.54

1333,3 4,83 31.33

999.3 8.30 8.0g

674.1 g.82 344.9g

4?3.8 8.30 329.46

380,4 4.85 320.27

CRBIT DETERMINATION ACCURACY

ST 46.7 SR 24.G $$ 35.3

CRT .8_37 CR6 .6670 CST ,9T4g

L6A 61.2 HSA 16.0 SSA 1.2

ELI 50,9 EL2 12.8 ALF 24.36
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 9 197|

HELIOCENTRIC CCNIC

RL 149.99 LAL -.0D

RF 107.01 LAP -1.84

RC 5?,225 GL -14.04

PLAN(TOCENTRIC CONIC

C3 52.949 VNL 5.731

LNCH A2MTH LNCN TIME

50.00 16 32 46

60.00 19 43 !g

?D.O0 21 13 29

80.00 23 1 57

9O,O0 0 4? 51

100.00 1 49 45

110.00 2 18 82

FLIGHT TZN[ 138,00 ARRIVAL DATE AU9 2R t�?l

O[8TAN¢E 37T.04i

LO¢ 195,5S VL 33.8?? GAL "5.86 AZL 92.3? HCA |2R.62 RMA

LOP 524.39 VP 95,625 GAP 18,02 k2P 98.52 TAL 334,93 TAP

69 3.?$ 2AL 133.13 ZAP 165.48 ETS IR5,14 ZAE 170.66 ETE

EARTH TO MARl

212.15 ECC .31015 INC 2,5652 V! 29.787

103,75 RCA IA8,35 APO 277.95 V2 29.457

1t3.2! ZAC 104.68 ETC 276.19 LV| -19.30

OLA "24.23 RAL 339.34 RAD 6648,1VEL |2.3R0 PTN ?.28 VMP 8.839 DPA "15.02 RAP 522.28 ECC 1.8406

L-i T[NE INJ LAT INJ LONG |NJ RT ARC INJ AZMTH ZNJ TIME PO CIT TIM |NJ 2 LAT |NJ 2 LONG

2TlO.01 -20,|0 78.06 202,1T t34.08 19 18 48 I?RO.O -2,03 91.63

25?2.37 -14.11 06.62 20?.64 128,15 20 26 12 1572.4 1.85 4R.4S

230?.28 -8.11 49.52 212.03 123.29 21 51 57 1307.3 5.84 29.9?

1967.82 -2.98 28,90 215.18 119,?2 23 34 45 967.8 9.33 6.32

1638.94 -.71 3,97 216.44 116.27 I 19 |0 638.9 10.99 342.95

1442.30 -2.98 348.27 215.18 119.72 2 12 47 442.3 9.33 327.69

1354.10 -8.11 338.43 212.03 123.29 2 39 26 354.1 5.84 316.89

DIFFERENTIAL CORR[CTIONR

TOE -.?909 TRA-I.6055 TC3 -.0519 BAU .0705

ROE -.4?64 RRA .0322 RC3 ,1521 FAU .04935

FDE .5720 FRA 2,1561 FC3-1.1952 BSP 3309

ROE .9233 BRA 1.6037 BC3 .1606 FRP 351

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

3GT 1826.3 SGR 508.4 SG3 243.1 ST 47,5 SR 23.8 98 86.5

RRT .3103 RRF -,3323 RTF -.8486 CRT .8193 CR8 .67|3 CIT .9740

SGO 1994.2 R23 -.0841 R13 -.8502 LIA 62.5 NSA 15.g 86A 1.2

SGI 1835.1 $62 461.6 THA 4.R9 EL1 51.6 EL2 12.6 ALP 23.83

LAUNCH DATE APR 6 1971 FLIGHT TIME t40.00 ARRIVAL DATE AUG 24 1971

HELIOCENTRIC CONIC

RL 149.69 LAL -.00

RP 206.94 LAP -1.84

RC 57.675 61. -14.55

PLANETOCENTR1C CONIC

C3 31.459 VHL 5,609

LNCH AZNTH LNCH TINE

50.00 16 36 0

60.00 19 4? 24

?0.00 21 18 51

80.00 25 9 11

90,00 0 56 2T

100.00 1 55 59

110.00 2 22 13

DISTANCE 380.257 EARTH TO MARS

L(]. 195.55 VL 35.773 GAL -5.72 AZL 92.40 MCA 130.08 9MA 209.81 ECC .30204 |NC 2.4033 VI 29.78?

LOP 325.66 VP 25.497 GAP 17.56 AZP 88.45 TAL 338.00 TAP 105.09 RCA 146.44 APO 273.18 V2 96.466

GP 3.90 ZAL 133.55 ZAP 164.54 ET9 165.45 ZA[ 170.84 ETE 108.61 2AC 104.82 ETC 276.2? LVl -tR.S?

OLA -24.68 RAL 338.61RAO 6647.6 VEL 12.304 PTH 7.24 VHP 8,3R5 OPA -15.56 RAP 312,57 ECC 1,31?7

L-I TIN[ ZNJ LAT INJ LONG |MJ RT ARC INJ AZMTH ZNJ TIME leo CST TIM INJ 2 LAT INJ E LONG

2739,29 "19,12 ??.OT 201.91 134.44 19 21 39 1T39.3 -.99 60.76

2549.38 -13.14 65.49 207.39 128.45 20 29 83 1549.4 2.89 47.35

2260.53 -7.11 4R.09 211.84 125,49 2! 56 51 1280,S 6.85 28,56

1935.18 -1.88 25.11 215.07 119.80 23 41 27 935.2 10.38 4.4T

1601.93 .48 1.91 216.30 118.28 1 23 9 601.9 12.00 340.80

1409.65 -1.88 346.47 215.07 119.80 2 19 29 409.7 10.38 325.84

132?.38 -?.11 337,01 211.84 123.49 2 44 20 32T.4 6,85 317.4?

DIFFERENTIAL CCRRECTIOI_LS

TOE -.?982 TRA-1.5878 TC3 -.0423 BAU .070T

NDE -.4621 RRA .0181 RC3 .1626 FAU .04691

FDE .9986 IrRA 2,2469 FC3-1.2911 DIP 337I

9D[ .913? 9RA 1,5879 BC3 .1681 FRP 3?6

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1958.8 8GR 506,8 SG3 259.0 ST 48,3 9R 23,6 88 37.?

RRT .3376 RRF ".3819 RTF -.8539 CRT .8253 CRS .6759 CST ,9731

3GB 2023.3 R23 -,0590 RI3 -,8555 LSA 63.8 MRA 15.9 SSA Z.R

8G1 1966.7 802 474,8 THA 5.30 ELI 52.4 EL2 12,3 ALF 23.31

LAUNCH DATE APR 6 1971 FLIGHT TIME 142.00 ARRIVAL OATE AUG 29 19?1

HELIOCENTRIC CONIC

RL 149.69 LAL ".00

RP 206,87 LAP -1.83

RC 58,203 GL -15.07

PLANETO¢ENTRIC CONIC

C3 30,171 VHL 5.493

LNCH AZNTH LNCH TIME

50,00 18 39 20

60.00 19 51 39

?O.OO 21 24 29

80.00 23 19 58

90.00 l 5 51

100.00 2 3 45

110.00 2 27 51

DI8TANC[ 383.548

LOL |95.53 VL 33,676 GAL "5.59 AZL 92.44 HCA 131.33 SNA

LOP 326.93 VP 25,375 GAP 17,12 AZP 88.39 TAL 335.08 TAP

GP 4,09 ZAL 133.46 ZAP 183,58 [T3 165,?0 ZAE 170.94 ET[

EARTH TO MARS

20T.64 ECC .29436 INC 2.4429 V_ 29.767

106.43 RCA 146.52 APO 268.?6 V2 8R.473

104,E| ZAC 104.96 ETC 2?8.35 LV| -19.84

DLA "28.13 RAL 33R,87 RAD 1647,t VEL 12,252 PTH 7,20 VHP 8,140 DPA -15.30 RAP 312.84 ECC 1.4985

L-I TIN[ JNJ LAT INJ LONG |NJ RT ARC INJ AZMTM |NJ TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG

27|8.52 "18.12 TR.10 201.68 134.T8 18 24 39 1718.5 .06 59.89

2528.20 012.15 64.28 207.20 128.75 20 33 45 1526,2 588 4R.24

2253.26 -6.08 46.65 211.69 t23,67 22 2 2 1255.5 7.87 27.11

1901.22 -.73 23.24 215.01 I19,85 23 48 39 901,2 11.47 2.55

1582.71 1.75 359.72 216.39 118.23 I 31 54 562.7 15.15 538.49

1375.89 -,?3 344,61 2|5.0! 119.85 2 28 41 375.7 !1.47 323,90

1300.08 -8.0R 335.57 211.69 123.67 2 49 31 309.1 7,87 513.05

DIFFERENTIAL CCNRECTION9

?DE -*7855 TRA-I.S?|5 TC3 ".0326 6AU .0713

flOE ".4483 RRA ,0037 RC3 ,1736 FAU .0483?

FOE ,7271 FRA 2,3424 FC3-|,383T BSP 3434

909 .9045 ERA 1,3715 6¢3 ,1768 FRP 403

LAUNCH GATE APR 6 19?1

HELIOCENTRIC CONIC

RL 149.99 LAL ".00

RP 209.82 LAP "1.83

RC 58.80T 6L -15,6!

PLAN[TOCENTRIC CONIC

C3 28.980 VHL 5.383

LNCN AZNTH LNCH TIME

50.00 18 42 49

80.00 19 56 4

?O.OO 21 30 25

80.00 23 25 22

90.00 1 16 16

100.00 2 12 9

110,00 2 33 48

N|O-COURS[ EXECUT|ON ACCURACY ORBIT DETERN|HAT|ON

3GT 16|7.9 3GR 505,3 303 278.0 ST 49.2 SR

RRT .3670 RRF ".3937 RTF -,_a88 CRT .8319 CR8

3GB 2051.1 R23 ",0645 Rt3 -,8806 LRA 65.1MSA

3G1 1697.0 SG2 46?,9 THA 5.64 EL! 53,1 EL2

FL|OHT TIME 144.00 ARRIVAL

O|STANCE 386,910 EARTH

LOL 163,33 VL 33,383 6A[ -S,46 AZL 92,48 HCA 132,62 6NA 20S,64 [C¢ .28789 INC 2,4841

LOP 328.20 VP 25.230 GAP 16.88 AZP 88.32 TAL 335,|6 TAP 107.?8 RCA Ia6.60 APO 264.85

GP 4,|R ZAL 133.35 ZAP 162,59 [T3 |65.92 ZA( 170.97 [TE 100.13 ZAC 105.13 ETC 276.42

OLA -25,63 RAL 339,14 RAO 6646.6 VEL |2.203 PTM ?.IR VMP 7.902 DPA -15.03 RAP 315,08

L-I TIME INJ LAT INJ LONG INJ AT ARC ZNJ AZMTM |NJ TIN( PO CST TIN |NJ 2 LAT

2697.T3 -17.12 T5,13 201.50 135.10 19 27 45 1697.7 1.10

2502.83 "11.16 63,12 207.04 128.98 20 37 47 1502.8 4.90

2225.42 -5.03 45.18 211,60 123.83 22 ? 31 1225.4 8.91

1865.69 .47 21.29 215.02 119.85 23 56 27 865.? 12.58

1520.67 3.10 35?.37 216.47 118,12 1 41 37 520,? 14,36

1340.16 .47 342.66 215.02 119,85 2 54 29 340.2 12.58

1272.24 -5.03 334.10 211.60 123.83 2 55 0 272.2 8,91

DIFFERENTIAL CCRRECTION9

TOE "*7821 TRA-1.S538 TC3 -.0228 BAU *0728

RDE ".4359 RRA -.0111 RC3 .1897 FAU .05033

FDE .?563 FRA 2.4421 FC3-1.5036 B8P 3491

BO[ .8952 BRA 1.5538 BC3 .1871F8P 434

ACCURACY

23.4 S8 35.0

• 6814 CBT .gTZ2

15,? 58A 1.2

12o0 ALF 22,84

OATE AUG 28 19?|

TO NARR

M|D-COURSE EXECUT|OR ACCURACY

5GT 2014.4 $GR 505.0 SG3 2g4.0

RRT .3982 RRF -.42?5 RTF -.8634

3GB 2076.8 R23 -.0?05 R13 -.8653

$61 2025,0 SG2 460.8 THA 6.01

Vl 29,?9?

V2 28.4?9

LVl -20.13

ECC 1.4769

|NJ 2 LONG

59.02

45.12

25,62

.49

336.00

321.85

514.54

ORRIT DETERMINATION ACCURACY

ST 4g.9 SR 23.2 IS 40.4

CRT ,8388 CR$ .6874 CST ,9712

LSA 66.4 NSA 15.? SSA 1,2

ELI 53.8 EL2 11.? ALF 22.41

40?



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCH DATE APR e 19T|

HELIOCENTRIC CONIC

RL 149.69 LAL -.DO

RP 206.7T LAP -|.82

RC 89.485 GL -16.17

PLANETOCEMTRIC CONIC

C3 27.878 VHL 9.280

LNCH AZHTH LNCH TIME

50.00 18 46 23

60.00 20 0 42

70.00 21 36 43

80.OO 23 34 30

DO.DO 1 28 %

100.00 2 21 18

t10.00 2 4D 5

FLIGHT TIME 149.00 ARRIVAL DATE AUG 30 IR71

DISTANCE 390.340 EARTH TO MARS

LOt. |95oSS VL $5.496 GAL "5.54 AZL 92.53 NCA 13_.88 9HA E05,?9 ECC ,29022 INC 2.5210 Vt 29oT67

LOP 529,46 VP 25,148 GAP 16,25 AZP 98,25 TAL 555,25 TAP 109,13 RCA 149.68 APO 280.89 V2 26.485

GP 4.50 ZAL 155.25 ZAP |81.58 ET9 189,09 ZAE 1T0o94 ETE 99.4S ZAC 105,51 ETC 276.49 LVI -20.41

DLA "26.14 RAL 339.40 RAO 6648.2 VEL t2.198 PTH 7.12 VHP 1.671DPA -14,75 RAP 315.29 ECC 1,4588

L-! TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LATINJ 2 LOHG

26T8.87 -18.11 14.17 201.35 155.40 19 31 0 1676.9 2.%5 se.15

2478.21 -10.14 91.95 206.95 129.22 20 42 1 1479,2 5.94 43,99

2196.90 -3,94 43.89 211.59 123.95 22 13 20 1196.9 9.9? 24.08

1828.21 1,74 19.23 215.10 119.81 24 4 89 828.2 13.74 358.31

1474.82 4.57 354.80 218,69 117.94 I $2 36 474.8 15.64 353.24

1302.68 1,74 340.60 215.10 119.81 2 45 1 502.7 13.74 319.68

1243.71 -3,94 332.60 2%1.86 123.98 3 O 49 245.7 9.97 315.0%

D%FFERENT ] AL CORRECTIONS

TDE -.7708 TRA-I.5272 TC3 -.OOOT DAU .0740

ROE -.4231RRA -.0263 RC3 .1986 FAU .05222

F0£ .7867 FRA 2.5466 FC3-1.6218 DSP 5442

DOE .8791DRA 1.5274 BC3 .1986 FSP 465

LAUNCH DATE APR 6 1971

HELIOCENTRIC CC_IC

RL 149.69 LAL -.00

RP 206.74 LAP -1.81

LOL 195.58 VL 33.413 GAL

LOP 330.73 VP 28.042 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIOH ACCURACY

SGT 202G.6 3GR 805.8 $G5 313.2 ST 50.1 3R 25,D SS 41.7

RRT .4517 RRF ".4652 RTF -.8706 CRT .8449 CRS .6939 CST .9706

$GB 2088.8 R23 ".0748 R15 -.8729 LSA 67.4 HSA |S.G SSA i.l

SG1 2039.0 SG2 453.4 THA 6.47 ELI 54.0 ELI 11.4 ALF 22.20

FLIGHT TIHE 148.00 ARRIVAL DATE 8EP 1 1971

DISTANCE 393.929 EARTH TO HAR$

-5.23 ^ZL 92.57 HCA 138.18 9NA 202.07 ECC .27572 INC 2.5717 Vt 29.76?

15.85 AZP 98.18 TAL 335.34 TAP 110.49 RCA 149.78 APO 257.38 V2 28.489

RC 60.233 GL -16.74 GP 4.72 ZAL 155.09 ZAP 160.54

PLANETOCENTRIC CONIC

C3 26.859 VHL 5.%83 DLA -26.66 RAL 339,67 RAD 864F.8

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 18 50 7 2656.02 -15.10 73.25

60.00 20 5 52 2455.40 -9.12 60.77

70.00 21 43 23 2167.70 -2.83 42.16

80.D0 23 44 55 1788.43 3.09 17.05

90.00 I 41 54 1423.72 6.19 351,92

1PD.OD 2 31 21 1262.89 3.09 338.42

110.00 2 46 45 12%4.52 -2.83 331.08

ETS 166.23 ZAE 170.86 ETE 93.26 ZAC 105.50 ETC 276.56 LVl -20.71

VEL 12,117 PTH ?.09 VHP 7.447 DPA -14.46 RAP 313.48 ECC 1.4420

INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

201.26 135.67 19 34 25 1656.0 3.20 57.28

206.87 129.43 20 46 29 1455.4 6.98 42.83

211.59 124.05 22 19 31 1167.7 11.04 22.91

218.26 119.71 24 14 21 ?86.4 14.95 355.97

216.96 117.65 2 5 18 423.7 17.02 350.13

215.26 119.7! 2 52 24 262.9 14.95 317.34

211,58 124.05 3 7 0 214.5 11.04 311.43

DIFFERENTIAL CORRECTIONS

TDE -.7718 TRA-t.5%27 TC3 .0026 BAU .0761

RDE -.4%16 RRA -.0423 RC3 .2119 FAU .05421

FDE .8190 FRA 2.6564 FC3-1.7472 BSP 3552

DOE .8747 BRA !.5%32 BC5 .2120 FSP 499

LAUNCH DATE APR 6 1971

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2056,6 $GR 508.0 $63 333.5 ST $1.1 SR Z2.S $S 43.1

RRT .4660 RRF -.5008 RTF -.9726 CRT .8558 CRS .7014 CST .9691

SGB 2118.4 R23 -.0837 RI3 -.8751 LSA 68.9 HSA 15,5 SSA 1.2

$G! 2070.8 SG2 446,4 THA 6.89 ELI 84.8 EL2 11.0 ALF 21.77

FLIGHT TIME 150,00 ARRIVAL DATE SEP 3 1971

HELIOCENTRIC CONIC DISTANCE 597.373

RL %49.69 LAL -.00 LC¢ 195.88 VL 55.338 GAL -5.11 AZL

RP 206,71 LAP -t,80 LOP 332.00 VP 24.94| GAP 15.42 AZP

EARTH TO NA_S

92.62 HCA 136.42 SHA 200.47 DEC .26789 INC 2.6186 Vl 29.767

88.10 TAL 335.45 TAP 111.88 RCA 146.85 APO 254.12 V2 26.492

RC 6%.050 GL -17,33 GP 4.97 ZAL 132.94 ZAP 159,47

PLANETOCENTRIC CONIC

C3 25.920 VHL 5.091DLA -27.19 RAL 339.95 RAD 6645.4

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 18 54 D 2635.12 -14.08 72.29

60.00 20 10 36 2431,33 -8.07 59.60

70.00 21 5D 29 2137.66 -1.69 40.59

80,00 23 55 45 1745.55 4.53 14.68

gO.DO % 57 57 1564.1% 8.08 548.54

t00.00 2 42 35 1220.00 4.53 356.05

1%0.00 2 55 51 1%84.47 -|.69 529.5|

ETS 166.34 ZAE 170.74 ETE 90.58 ZAC 105.72 ETC 276.62 LVI -2l.DI

vEL 12.078 PTH 7,06 VHP 7.251DPA -14,17 RAP 313.65 ECC 1.4266

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

201.21 135.95 19 57 85 1655.1 4,25 56.40

208.88 129.62 20 81 8 1451.5 8.02 41.89

211.67 124.12 22 26 7 1157.7 12.14 20,97

215.52 l%9.54 24 24 50 745.5 16.22 553.42

217.44 117.20 2 2D 41 364.1 18.58 528.45

215,52 !19.54 3 2 55 220.0 18.22 3%4.79

211.67 _24.12 5 13 36 184,5 %2.14 309._g

DIFFERENTIAL CORRECTIOhS

TD( -.7705 TRA-%,4947 TC5 .DOGS BAU .0785

R0E -.4008 RR4 -.0_90 RC5 .2285 FAU °05631

FDE .4531FR4 2.1718 FC3"1.8809 83P 5830

80E .4883 6RA 1.4950 8C5 .2285 FSR 559

LAUNCH DATE APR 6 IgTt

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2080.4 SGR 811,9 SG5 555.| 6T 51.8 SR 22.6 SS 44.5

RRT .|018 RRF ",5_98 RTF -,_,§$ CRT ,8621 CRS ,7094 eli .9877

3GB 2142.4 R25 ".0927 R15 -.8?SI kSA 70.2 NSA IS,5 aSA 1,1

3GI 2096.9 SG2 459.5 THA ?,59 EL! SS.5 EL2 10.? AL, _ 21.44

FLIGHT TIME 152.00 ARRIVAL OAT[ SEP B 1971

DISTANCE 400.969 EARTH TO MARS

RL 149.6_ LAL -,DO

RP 206.69 LAP -1,80

RC 81.953 GL -17.94

PLANETOCENTfllC CONIC

C5 25.055 VHL 5.006

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

SO.DO 18 50 3 2614.16 -15.08

GO.DO 20 15 56 2406.97 -?.01

TO.DO 21 58 4 2106.62 -.50

80.00 0 12 25 1698.56 6.11

90.OO 2 19 48 1287.58 10,41

100.00 2 55 16 1172,84 9.11

110.00 3 I 27 1153.44 -.50

DIFFERENTIAL CORRECTIONS

TDE -.7678 TRA-1.4750 TC5 .0175 BAU .0811

RDE -.5906 RRA -.0764 RC3 .2415 FAU .05853

FOE .8890 FRA 2.8939 FC3-2.0225 BSP 3686

DOE ,8614 BRA 1.4770 BC3 .2422 FSP 574

LOL 195,85 VL 531291 GAL -5.DO AZL 92.97 HCA 157.69 9NA 198.99 DEC ,26179 INC 2.6677 Vt 28.161

LOP 335.27 VP 24.845 GAP 15.02 AZP DR,D3 TAL 555.S5 TAP 113,22 RCA 146.90 APO 251.09 V2 26.4R5

GP 5.25 ZAL 132.77 ZAP 158.38 ET$ 166,42 ZAE 170.60 ETE 88.45 ZAC 105,95 [TC 276.S? LVI o21.32

OCA -27.75 RAL 540.23 RAD 6645.0 VEL 12.043 PTH 7,05 VHP 7.02I DPA "13.86 RAP 5%3.79 _CC !.4%25

INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LON_

71.56 201.20 136,17 19 41 37 1614.2 5.50 55.82

88,41 206.91 12g.79 20 56 3 1407.0 9,08 40.46

38,97 211.82 124.t5 22 53 11 1106.6 13.26 lg.16

12,07 215.91 119.28 0 40 45 698.4 17.$8 350.58

344.15 218.2D 116.44 2 41 15 28?.8 2D.42 321.5g

335,44 215.91 119.29 5 14 4g 172.8 %7,58 511.g4

32?.89 211.82 124.18 3 20 40 155.4 13.26 308.08

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2100.S SGR 517.9 SG5 3?8,0 8T 52.4 8R 22.4 85 46.D

RRT .5585 RRF -.5801RTF -.8781 CRT .8721CRS .719D CST .g665

SGB 2163.4 R23 -,1025 R13 -.8814 LSA 71.6 NSA 15.4 SSA 1.1

SG1 211g.8 SG2 432.4 THA ?.89 EL1 56.1 EL2 10.2 ALF 21.%8

4O8



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCh OAYE APR O 1871

HELIOCENTRIC C_IIC

RL 149,60 LAL ",DO

RF 208,&8 LAP "|,?8

RC 62.879 GL -10,57

PLANETOCENTRIC CONIC

C3 24.28t VHL 4.828

LNCH AZNTN LNCH TINE

S0,00 19 2 tT

80.00 20 21 35

70.00 22 6 14

O0.0( 0 2? 21

8S.33 2 $4 57

103.00 3 tO 13

• ttO.O0 3 g 36

LQI. 195,55 VL 33.161 6AL

LOP 534,54 VP 24,753 GAP 14,82 kip O?,g5 TAL 555,63 TAP 114.59 RCA 148,97

GP $,51 2AL 132,58 ZAP |5?,25 (T$ 168,47 ZA[ 170,43 ET[ 86,86 ZAC 108,21

DLA -28.33 RAL 540,52 RAD 5M4.? VEL 12.010 PTH ?.DO VHP 6.818 DPA -15.54

L-I TIME INJ LAT INJ LONG ]NJ RT A$C ]NJ AZHTH INJ TIME PO CST TIN

2593.14 -12,02 70,44 201.25 158.59 Ig 45 30 15g3,1

2382.27 -5.93 57.21 207.02 129.94 21 1 16 1382.3

2074.41 ,73 57.29 212.05 124.15 22 40 49 t074.4

1644.8G 7.88 9o09 216.44 118.89 O 54 48 644.9

1158.88 15.22 537.81 220.18 114.18 3 14 28 168.9

1119,33 7.88 530.48 218.44 118.89 3 28 52 119.3

1121.23 .73 325.21 212.05 124.15 3 20 18 121.2

FLIGHT TIM_ 154.00 ARRIVAL DATE SEW ? zSTz

DISTANCE 404,612 EARTH TO MARS

-4.80 kZL 92.72 HCA t58.88 8HA I07,82 ECC .25651 ;NC E.7198 Vl 29.?07

APO 248.27 V2 26.498

(TC 278.72 LVI -21.04

RAP 315,85 ECC t.5993

INJ 2 LAT INJ 2 LONG

6.35 54.63

tO.t4 39.25

14.4_ t?.S?

19.06 347.29

23.89 314.15

19,06 308.66

14.40 306.29
O|FFERENT IAL CCRRECTION8

TOE -.7549 TRA-1.4531 TC3 .0254 DAU .0840

ROE ".3813 RRA -.0946 RC3 .2578 F_U .06088

FOE .9270 FRA 3.0208 F83"2.1724 OSP 3737

80E .8346 ERA 1.4562 OC3 .2591 FOP 615

MID-CC_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2II6.S SGR 526.2 863 402.3 ST 53.0 SR _2.3 SO 47.5

RRT ,5757 RRF ".6209 RTF -.8807 CRT .8821 CRS .7294 COT .9648

SGB 2180.9 R23 -.1131 RI3 -.8844 LSA 73.0 MSA t5.4 OSA 1.1

861 2139.0 SG2 425.7 THA 8.48 ELI 56.6 EL2 9.8 ALF 20.99

LAUNCH DATE APR 6 1971 FLIGHT TIME 156.00

HELIOCENTRIC CCNIC

RL 149.69 LAL -.DO

RP 206.67 LAP -1.77

RC 63.888 GL -19.22

PLANETOCENTRIC CONIC

C3 23.333 VHL 4.851

LNCH AZNTH LNCH TIHE

50.00 19 8 43

60.00 20 27 29

70.00 22 15 4

80.00 0 45 56

83.69 2 17 44

100.00 3 28 48

110.00 3 18 26

DISTANCE 408.2g9

LOL 195.55 VL 33.125 GAL -4,80 AZL 92.77 HCA 140.23 8NA

LOP 335.81VP 24.685 GAP 14.24 AZP 87.87 TAL 335.73 TAP

GP 5.81 ZAL 132,39 ZAP 156.10 ITS 188.S0 ZAE 170.25 ETE

ARRIVAL DATE SIP 9 t9?t

EARTH

196.34 ECC .25114 INC

115.95 RCA 147.03 APO

85,81ZAC 106,50 ETC

OLA -28.82 RAL 340.82 RAD 6644.4 VEL 11.980 PTH 6.98 VHP 6.625 DPA "13,21

L-! TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO COT TIN

2572.05 -10.98 89.51 201.36 136.59 19 49 35 1572.0

2357.18 -4.84 56.01 207.20 130.06 21 6 46 1357.2

2040.78 2.02 35.53 212.37 124.10 22 49 5 1040.8

1580.50 9.98 5,46 217.21 118.29 I 12 t? 580.5

1285.64 15.73 346.61 220.14 114.58 2 39 10 285.6

1054.97 9,98 326.83 217.21 118.29 3 46 25 55.0

1087.60 2.02 324.45 212.37 124,10 3 36 34 87.6

TO MARS

2.7755 Vl 29.76?

245.65 V2 26,496

276.76 LV! "21.98

RAP 313.91 ECC 1.5873

INJ 2 LAT INJ 2 LONG

7.40 03.74

11.22 38.00

15.59 15.48

20.75 343.26

24.52 322.88

20.75 304.63

15,59 304.40

OtF'F'ERENTIAL CCRRECTION8

TD£ -.7608 TRA-1.4293 TC3 .0348 DAU .0875

ROE -.3728 RRA -.1138 RC3 .2754 FAU .06341

FDE .9662 FRA 3.1535 FC3-2.3326 OSP 3770

BDE .8471BRA 1.4338 BC3 .2776 FOP 858

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2127,9 SGR 537.2 563 427.9 ST 53.4 SR 22.1 88 49.0

RRT ,S128 RRF -.6815 RTF -.8832 CRT .8924 CR8 .7405 COT .9633

8GB 2194.7 R23 -.1246 R13 -.8875 LSA 74.2 NSA 15.4 SSA 1.1

8G1 2154,2 SG2 419.4 THA 9.14 ELI 57.1 EL2 9.3 ALF 20.67

LAUNCH DATE APR 6 197t FLIGHT TIM_ 158,00 ARRIVAL DATE SIP 11 19?1

HELIOCENTRIC CONIC

EL 149.69 LAL -.DO

RP 206.68 LAP -1.76

RC 64.950 GL -19.89

PLANETOCENTR]C CONIC

DISTANCE 412.025

LOL 195.55 VL 33.063 GAL "4.71 AZL 92.83 MCA 141.50 9MA

LOP 337.08 YP 24.581 GAP 13.86 AZP 87.78 TAL 335.83 TAP

GP 6.14 ZAL 132.17 ZAP 154.90 ITS 166.50 ZAE 170.05 ETE

EARTH TO MARS

195.15 ECC .24626 INC 2.8306 vl 29.767

1t?.52 RCA t47.10 APO 243.21 V2 25.496

85.28 ZAC 106.81ETC 276.80 LV| -22.32

C3 22.869 VHJ. 4.702

LNCH AZHTH LNCH TINE

50.00 19 11 23

80.00 20 33 46

70.00 22 24 41

80.00 ! 1S 2

81.]1 I SO SS

t00.00 3 SS 54

110.00 3 28 4

DLA -29.55 RAL 341.15 RAD 8844.1 VEL 21.952 PTH 8.95 VHP 6.453 DPA "12.86 RAP 313.93 ECC t.3764

L-J TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

2550.85 -9,93 68.60 201.52 136.7T |9 55 54 tS50.8 8.46 52.84

2331.65 -3.72 54.78 207,44 130.16 21 12 38 1331.8 12.31 38.73

2005.$9 3.36 33.68 212.78 124.01 22 58 7 1005.4 16.81 13.47

1489.96 12.85 .27 215.44 117.18 I 51 52 490.0 22.94 337.43

1344.30 16.25 551.19 220,|6 115.01 2 20 57 344.3 25.16 327.41

6252.47 12.85 299.55 218.44 117.|8 5 40 G 5252.5 22.94 276.71

1052.21 3.38 322.60 212.78 124.01 3 45 56 52.2 16.81 302.39

DIFFERENTIAL CCRRECTION3

TOE -.7565 TRA-1.4043 TCS .0410 8AU .0906

ROE -.3647 ORA -.t341 RC3 .2941 FAU .06695

FDE 1.0077 FRA 3.2927 FC3-2,5004 BOP 5799

ODE .8399 8RA 1.4107 8C3 .2971 FOP 704

LAUNCH DATE APR 8 1971

HELIOCENTRIC CONIC

RL 149.89 LAL -.DO

RP 208.?0 LAP "1.75

RC 88.082 GL "20.S9

PLANETOCENTRIC CONIC

C3 22.263 VHL 4.718

LNCH AZMTH LNCH TIME

SO.O0 19 16 t?

60.00 20 40 28

70.00 22 3S 18

79.03 1 43 58

?9.03 I 43 56

79.03 t 43 56

110.00 3 38 40

MID:COURSE EXECUTION ACCURACY

$GT 2156.1 SGR 551.5 SG3 455.0

RRT .S4OB RRF ".?UI5 RTF "._'_52

$GB 2206.1 R23 -.1376 R13 -.8903

561 2167.0 $62 4|3.7 THA 9.87

FLIGHT TIME 160.00

DISTANCE 415.789

LOt. 195,55 Vb 33.004 GAL "4,8| AZL 92,89 HCA t42.78 8NA

LOP 558.35 VP 24.500 GAP 13,48 AZP 87.70 TAL 355,95 TAP

GP 6.49 ZAL 131.94 ZAP 153.88 IT8 165.40 ZAE 159.83 ETE

DLA -30.17 RAL 341.45 RAD 5643.8 VEL |1,927 PTH 6.93 VHP 8.250 DPA -12.50

L'I TIME |NJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO C$T TIM

2528.40 -8.87 67,68 201.74 136.94 19 58 27 1529.S

2305.53 "2.57 53.55 207.75 130.23 21 18 53 1305.5

1967.87 4,80 31.70 213.31 123.86 23 8 8 96T.7

1388,58 16.76 354.74 220.22 115.45 2 7 5 388.6

1388.58 16.76 354,74 220.22 115,45 2 7 5 388.6

1388.58 16.76 354.74 220.22 115.45 2 7 5 388.6

1014.49 4.80 320.62 213.31 123.86 3 55 35 14.5

DIFFERENT IAL CORRECTION8

TDE -,7414 TRA-t.3867 TC3 .0682 DAU .0950

ROE -.3571 RRA -.1550 RC3 ,3151 FAU .08902

FOE 1.0478 FRA 3.4338 FC5-2.6841 DOP 5684

ODE .8229 ORA 1.$755 BC3 .3224 FOP 74?

ORBIT DETERN|NAT]ON ACCURACY

5T 53.6 OR 22,0 SS 50.0

CRT .9052 CRO .7526 COT .9616

LSA 75.5 MSA 15.4 SSA 1.1

EL1 57.5 EL2 8,9 ALF 20,8!

ARRIVAL DATE SIP t5 IS71

EARTH TO NARD

194.05 [CC .24165 INC 2.8911 Vl 29.76?

118.59 RCA 147.18 APO 240.94 V2 26,494

05.27 ZAC 107.15 ETC 275.03 LVI -22.60

HID-COUR8E EXECUT]ON ACCURACY

8GT 2121.2 SGR 589,1 SG3 483.3

RRT .8854 RRF -.7397 RTF -.8904

SGB 2196.3 R23 -.1455 R13 -.8963

$61 2158.2 SG2 407.3 THA 10.81

RAP 315.97 ECC 1.3664

INJ 2 LAT INJ 2 LONG

9.52 51.92

13.42 35.41

18.08 11.29

25.81 330.91

25.81 330.91

25,81 330.gl

I_.00 300,21

ORBIT DETERMINATION ACCURACY

OT 55.4 SR 21.9 SS S2.t

CRT .9131CR$ .7648 CST ,9802

LSA 76.2 N$A 15.3 SSA 1,t

ELI 5?,2 EL2 8.4 ALF 21.02
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR I ID71

HELIOCENTRIC COlliE

RL 149.$9 LAL ",00

RP 206.?Z LAP -1.74

RC 67.265 GL -21,31

PLANET_ENTRIC CONIC

C3 21.?15 VHL 4.850

LNCH AZMTH LHCM TIME

50.D0 19 21 28

60.DO 20 47 38

TO.DO 22 47 7

77.2D I $1 50

77.20 1 31 50

7?.20 1 31 50

llD.OO 3 SO )O

FL|GMT TII_ ltloOD ARRIVAL DATE SEP 15 1971

DISTANCE 41i,SSI EARTH TO MARS

L(X. 18S,55 VL $2.949 GAL -4.53 AZL 92.RS HCA 144.03 iRA 191,02 ECC .23731 INC E,9552 Vl 2i.?i?

LOP 359.6_ VP 24.422 SAP 13oi2 AZP e?.61 TAL $36.D2 TAP 12D.OS RCA 147.21 APO ESB.SR V2 28.491

GP S.$7 ZAL 131.70 ZAP t$2.41 ST8 |$6.45 ZA( 269.6D ETE 85,73 ZAC t07.52 ETC 276.86 LVI -23.08

DLA -30.82 RAL 341.00 RAD S643.6 VEL 11.904 PTH 6.gl VHP S.D?4 DPA -12.12 RAP 315.86 ECC 1.5574

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2508.03 -?.SO 6S.Y6 202.03 137.09 20 5 16 1508.0 ID.S8 50.99

2278.$7 -1.40 52,25 208.15 130.28 21 25 54 1278.9 14.54 54.05

1927.14 6.33 29,57 213.9T 123.63 23 lg 14 927.1 19.43 8.91

1425.30 17.28 357.74 220.55 115.93 1 55 36 425,3 26.4? 333.87

1425.30 17.28 357.74 220.35 115.93 I 55 36 425.3 26.47 $53.87

1425.30 17.28 357.74 220.35 115.93 I 55 38 425.3 26.47 333.S?

6282.00 6.33 296.39 213.97 123.63 5 54 52 5262.0 19.43 275.74

DIFFERENTIAL CCRRECTION6

TD[ -.7481 TRA-1.3492 TC3 .0536 DAU .0987

ROE -.3516 RRA -.178S RE3 ,3556 FAU .07176

FOE t.0992 FRA 3.$903 FC3-2.8606 B6P 3832

BDE .8266 BRA 1.3610 BE3 .3399 FSP 803

LAUNCH DATE APR G 1971

HID-COUR6E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2140.0 SGR 591.6 SG3 515.7 ST 54.4 SR 22.0 SS 53.8

RRT ,7163 RRF -.7765 RTF -.8885 CRT .9260 CRS .7805 CST .9579

6GB 2220,3 R23 -.1669 RI3 -.8955 LSA 78.1HSA 15,4 SSA 1.1

SG1 2183.1 SG2 404.7 THA 11.61 ELl 58.1 EL2 7.8 ALF 20.90

FLIGHT TIE 164.00 ARRIVAL DATE 6EP 17 1971

HELIOCENTRIC COMIC

RL 149.89 LAL -.OO

RP 206.?5 LAP -1.72

RC 68.502 GL -22.05

PLANET(XENTRIC CONIC

C3 21.229 VHL 4.607

LNCH AZMTH LNCH TIME

50.90 lg 26 57

80.D0 20 55 15

TO.D0 23 O 35

75.51 I 21 22

75.51 1 21 22

7x_! ! 21 22

110.D0 4 3 58

DISTANCE 423.416 EARTH TO MARS

LEA. 195.55 VL 32.897 GAL -4.45 AZL g3.02 HCA 145,30 SHA 192.06 ECC .23323 INC 3.0233 #1 29.767

LOP 340.89 VP 24.348 GAP 12.77 AZP 87.51 TAL 356.12 TAP 121.42 RCA 147.27 APO 236.85 V2 26.487

GP 7.2g ZAL 131.45 ZAP 151.11 ITS 166.39 ZAE 169.33 ETE 86.63 ZAC 107.92 ETC 276.88 LV! -23.48

DLA -31.$0 RAL 342.16 RAD 6643.4 VEL 11.884 PTH 6.90 VHP 5.g04 DPA -!1.72 RAP 313.76 ECC 1.3494

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2486.34 -6.72 65.84 202.39 137.21 20 8 24 1486.3 11.66 5D.05

2251.41 -.Ig 50.94 208.65 130.30 21 32 46 1251.4 15.89 32.64

I082.45 8,01 27.20 214.78 123.31 23 31 58 882,4 20.80 8,24

1457.34 17.80 .43 220.54 116.43 I 45 39 457.3 27.14 336.51

1457.34 17.80 .43 220.54 116,43 I 45 39 457.3 27.14 336.51

1457,34 17.80 ,43 220.54 116.43 1 45 39 457.3 27. t4 338.51

6217.31 8.0! 294.02 214.78 123.31 5 47 35 5217.3 20.86 273.07

OIFFERENTIAL CC_R[CTION6

TO( -.7452 TRA-1.3208 TC3 .0549 BAU .1030

ROE -.3485 RRA -.203! RC3 .3506 FAU .07483

FOE 1.1497 FRA 3.7499 FC3-3.0511BSP 5864

80E .8219 BRA 1.3363 BC3 .3828 FSP 850

LAUNCH DATE APR 6 1971

HID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 2138.3 SGR 618.6 SG3 545,5 ST 54.6 SR 22.0 88 55.6

RRT .7460 RRF -.$105 RTF -,8891 CRT .9377 CRS .7958 CST .9157

8GB 2226.0 R25 -.1844 R13 -.8974 LSA 79.4 MSA 15.3 8SA 1.0

SGI 2189,3 862 402.3 THA 12.61 ELI 58.4 EL2 7.1ALF 21.03

FLIGHT TIME 166.00 ARRIVAL DATE $EP 19 1971

HELIOCENTRIC CCNIC

RL 149.89 LAL -.OD

RP 206.79 LAP -l. T1

RC 69.791 GL -22.82

PLANETOCENTRIC CONIC

C3 20.79) VHL 4.560

LNCH AZNTh LNCH TINE

50.00 19 32 47

80.00 21 3 29

?O.O0 23 16 24

73.91 1 12 3

73.91 1 12 3

75.9| I 12 3

110.00 4 19 46

DISTANCE 427.275 EARTH

-4.37 AZL 93.10 HCA 146,57 SMA 191.17 ECC .22938 INC

TO MARS

3.Dgsg Vt 29.787

235.02 V2 28.483

276,89 LVI -23.88

LOL I95.55 VL 32,848 GAL

LOP 342,16 VP 24,278 GAP 12,42 AZP 07,42 TAL 336,21 TAP 122,70 RCA 147,32 APO

GP 7.75 ZAL 131.17 ZAP 149.78 ETS 166.32 ZA( 169.04 (T£ 8_.OD ZAC I08.37 ETC

DLA -32.20 RAL 342.54 RAD 6643.2 VEL 11,866 PTH 6.88 VHP 5,741DPA -11,30 RAP 513.62 ECC 1,3422

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2464,39 -5,62 64,91 202,84 157,32 20 15 51 1464,4 I2,74 49,08

2225.00 1.06 49.59 209.24 130.29 21 40 32 1223.0 16.86 31.15

1831.62 9.90 24,47 215,$1 122,86 23 46 55 831.6 22,44 3.14

1488,24 18,32 2,90 220,80 116,96 I 58 49 488,2 27,82 338.94

1488,24 18,32 2,90 220,80 !16,96 I 56 49 486,2 27.82 )38,94

1486,24 18,32 2,90 220,80 118,96 I 38 49 486,2 27.$2 358.94

6|86.48 g.9o 291,30 215,81 122,88 6 2 32 5166,5 22,44 289.96

DIFFER (NTIAL CORRECTIONS

TDE -.7411 tRA-I.2893 TC3 .0582 6AU .1077

RDE -.3425 RRA -,2294 Re3 ,3834 FAU ,07808

FOE !.2017 FRA 3,9147 FC)-3.25|0 SSP 3867

8D[ .$163 ERA 1,3085 Be3 ,3675 FSP 914

LAUNCH DATE APR I 1971

HELIOCENTRIC CONIC

RL 149,69 LAL -.OD

RP 208.84 LAP -1.69

RC 71.130 GL -23.63

PLANETOCENTRIC CONIC

C3 20.410 VHL 4.518

LNCH AZNTH LNCH TIME

SO,DO 19 39 0

RO.OD 21 12 28

70.00 23 36 1

72.58 1 3 39

72.38 1 3 39

72.58 1 3 39

11D.00 4 39 23

DIFFERENT IAL CCRRECTIONS

TOE -.7325 TRA-I.2513 TC3 .D641 BAU .1134

ROE -.3389 RRA -.2574 RE3 ,41DD FAU .08163

FDE 1.2544 FRA 4.0824 FC3-3.4624 BSP 3814

BDE .8071 BRA 1.2775 BC3 .4158 FSP 970

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2129,8 5GR 650,6 $G5 578,T 8T 54.T SR 22.1 $3 57.3

RRT ,7727 RRF ".8414 RTF "*_,95 CRT .9492 CRS ,lit? CAT .9813

8882228,7 R23 *,2025 R13 -.8995 LSA 80.7 NSA 15.S iRA 1.0

SGI 2190,2 3G2 401,5 THA 13,7S EL! 58,6 EL2 6.5 ALF 21,28

FLIGHT TINS |Q8,OO ARRIVAL DATE SEP 21 1971

DISTANCE 451.102 EARTH TO NARD

LOL 195.55 VL 3R.DD! GAL -4.30 AZL 93.17 HCA 147.03 SMA 190.54 ECC .22576 INC 3.1734 Vl 29.767

LOP 343,43 VP 24,207 GAP 12,08 AZP 87,3! TAL 336.50 TAP I24.|4 RCA 14T.37 APO 233.31 V2 26.477

GP S,22 2AL 130,88 ZAP 148,38 ETS 166,22 ZAE 168,70 ETE 89,74 ZAC 108,86 ETC 276.90 LVI -24.32

DLA -32.93 RAL 342,94 RAD 0643,0 VEL 11.850 PTH S,87 VNP 5,504 DPA -10.84 RAP 313,43 [CC !.3359

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

2442.10 -4.50 65,gT 203,36 137.41 20 1g 42 1442.1 13,83 48.t0

2195.42 2.36 48.17 20g.94 130.24 21 48 59 1193.4 10.07 2g.59

1770.30 12.14 21.14 217,14 122,17 24 5 31 77D.5 24.24 359.30

1512,90 18,84 S,22 221.15 117,52 1 28 52 512,9 28.52 541.23

1512.g0 ID.04 5,22 221.]3 117.52 I 28 52 512.9 28,52 341.23

1512,gD 18.84 5,22 221,15 11?,52 1 28 $2 $12.g 28,52 341,23

6105.16 12.14 287,D? 217,14 122.17 6 21 8 $105.2 24.24 266.12

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

6GT 2107.4 SGR 606.3 883 $13.2 ST 54.4 SR 22.3 86 s8.g

RRT ,7970 RRF -.8658 RTF -.890? CRT .g59g CR6 .8279 CST .gsog

SGB 2217,D R23 -,2184 R13 -,g027 LSA 81.8 MSA 15.6 SSA 1.0

SG1 2180.5 SG2 4D1.8 THA 15.12 ELI 58.5 EL2 5.8 ALF 21.67
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR I ISTI

HEL/OCEHTRIC ¢_41C

RL 149.69 LAL ".OO

RP 206.90 LAP -1.9•

Re •2.31• GL -24.4•

PLANETOCENTRZC CONIC

C3 20.061 VNL 4,491

LNCN AZNTH LNCH Tiff|

SO.DO 19 46 40

60.00 21 E2 12

• D.OD O • 54

7D.89 O 36 1

• 0.89 O 56 1

70.89 O 56 1

ttO.OO 5 • 20

FLIGHT Till[ t?O.O0 ARRIVAL DATE 6EP 28 1171

LOL 19S.55 VL

LOP 344.89 VP 24.|4| GAP !1.?4 AZP DT.2O T_. 338.39 TAP 125,49 RCA 147.41 APO Z31.Y2

GP 9.75 2AL 130,5T ZAP 14Q,94 ETS 198.11 ZAE 168.31 ETE 91.80 ZAC 109.39 ETC 279.90

DISTANCE 43S.081 EARTH TO NAR6

32.759 GAL "4,23 AZL 93.28 HCA 149.10 SNA 199.59 [CC ,2213T INC 3.2669 V! 29.767

V2 26.A•O

LVI *24.79

DLA "33.89 RAL 343.38 flAD 9642.9 VEL !|,936 PTH 6.95 VHP 8.434 DPA "10.36 RAP 313.19 ECC 1.3309

L'I TINE INJ LAT |NJ LONG IHJ RT ARC ZNJ AZHTH INJ TIN[ PO C9T TIN INJ 2 LAT INJ 2 LONG

2419.45 "3.37 93.02 203.99 t37.49 20 25 89 |419.5 14.94 47.08

2182.44 3.73 46.89 210.78 130.16 21 58 15 1162.4 19.32 27.93

1664,98 18.19 16.41 219.09 120.9T 0 35 59 685.0 26.57 383,76

153T.62 19.36 7.44 221.54 118.12 1 21 39 537.8 29.2_ 343.40

153T.82 19.36 7.44 221.54 118.12 I 21 39 537.8 29.24 343.40

1537.82 19.39 7.44 221.54 118.12 I 2| 38 537.8 29.24 343.40

6019.84 15.19 283.23 219.06 120.g7 6 47 40 5019.8 28.57 260.38

DIFFERENTIAL CCRRECTION8

TOE -.8338 TRA-t.2202 TC3 .0521 BAU .1186

ROE -.3376 RRA -.2884 RC3 .4388 FAU .08506

FOE 1.3175 FRA 4.2623 FC3-3.6670 BDP 3864

DOE .8076 DRA t.2536 8C3 .4419 FDP 1035

LAUNCH DATE APR 6 1971

HELIOCENTRIC CONIC

RL 149.69 LAL -.O0

RP 206.96 LAP -1.65

RC 73.950 GL -25.34

PLAN[TOCENTRIC CONIC

C3 19.804 VHL 4.450

LNCH AZHTH LNCN TINE

50.OO 19 52 50

60.00 21 32 59

69.42 0 49 3

69.42 O 49 3

69.42 O 49 3

69.42 O _) 3

69.42 0 _ 3

NID-COQRSE EXECUTION ACCURACY

5GT 2097.0 6GR 733.0 SO3 64g.6

RRT .8158 RRF -.8930 RTF -.9999

SGB 2221.5 R23 -.2409 R13 -.9034

SGI 2183.9 $82 407.! THA 16.51

FLIGHT T|NE 172.00

DISTANCE 439.009

LOL 195.59 VL 32.717 GAL -4.17 AZL 93.35 NCA 150.37 8MA

LOP 345.96 VP 24.07? GAP 11.42 AZP 9?.09 TAL 336.47 TAP

GP 9.32 ZAL 130.25 ZAP 145.46 [TS 165.99 ZA[ 167.95 ET[

DLA -34.47 RAL 343.84 RAD 6642.7 VEL 11.824 PTH 6.64 VHP 3.290 DPA -9.94

L-| TZN[ |NJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TIME PO C6T TIH

2396.29 -2.20 62.05 204.72 137.54 20 32 46 1396.3

2129.59 5.17 45.11 211.77 130.02 22 8 29 1129.6

1561.47 18.89 9.59 222.03 116.78 1 15 4 561.5

1561.47 19.89 9.56 222.03 118.75 1 13 4 561.5

1561.47 19.89 9.58 222.03 118.75 1 15 4 561.5

1561.47 19.89 9.58 222.03 118.75 1 15 4 561.5

1561.47 19.89 g.58 222.03 119.75 1 15 4 561.5

ORBIT DETERMINATION ACCURACY

ST 54.7 SR 22.6 SS 60.6

CRT .9707 CR6 .8456 CDT .9480

LSA 83.3 NSA 15.8 SSA .9

EL1 59.0 EL2 S.O ALF 22.02

ARR|VAL DATE SEP 25 1971

EARTH TO NARD

188.84 [CC .21918 INC 3.3461 Vl 29.767

126.83 RCA 147.43 APO 230.23 Y2 26046_

94.13 ZAC 109.98 ETC 276.89 LVI -25.29

RAP 312.90 ECC 1.32fl9

|NJ 2 LAT INJ 2 LONG

16.06 46.03

20.63 26.13

29.96 345.52

29.96 343.32

29.96 345.52

29.96 345.52

29.96 345.52

DIFFERENT 1AL C_RECTION8

TOE -.7307 TRA-I.1830 TC3 .D439 BAU .1248

RDE -.3373 RRA -.3217 RC3 .4693 FAU .09863

FOE 1.3829 FRA 4.4460 FC3-3.8783 86P 3862

DDE .8046 BRA 1.2260 BC3 .4713 FSP 1101

NID-COURSE EXECUTION ACCURACY ORBIT DET[RNZNATION ACCURACY

$GT 2075.7 9GR 784.6 $83 687.3 9T 54.6 6R 23.0 63 62. •

RRT .8318 RRF-.9137 RTF -.8874 CRT .98Dl CR6 .6632 CST .945D

8GB 2217.1 R23 -.2606 R13 -,9054 LDA 84.7 NSA 16.0 $SA .9

581 2179.0 382 414.7 THA 18.15 EL| 59.1 EL2 4.2 ALF 22.55

LAUNCH DATE APR 6 1971 FLIGHT Tilt,( 174.00 ARRIVAL DATE 6EP 2• 1971

HELIOCENTRIC CONIC DISTANCE 442.965

RL 149.69 LAL -.DO LOL 195.55 vL 32.678 GAL -4.1! AZL 93.44 HCA 151.63 6RA

RP 207.04 LAP -1.64 LOP 347.23 VP 24.0/3 GAP 11.10 AZP 89.97 TAL 339.54 TAP

RC 75.426 GL -26.25 GP 9.95 ZAL 129.90 ZAP 143.93 [T9 165.84 ZA[ 167.31 [T[

PLANETOCENTRIC CONIC

C3 19.580 VHL 4.425 DLA "33,29 RAL 344.33 RAD D942.3 V[L |1.815 PTH 6.$4 VHP

LNCH AZNTH LNCH TIHE L'I TIN| INJ LAT

SO.DO 20 O 35 2372.80 -I.O|

60.00 21 45 2 2094.30 6.7|

67.96 O 42 36 1584.26 20.40

67.96 D 42 36 |584.28 2D.AO

67.96 O 42 36 1584.26 20.40

67.96 O 42 36 1584.28 20.40

67.96 O 42 36 1564.28 20.40

DIFFERENTIAL CCRRECTION6

TOE -.7276 TRA-l.1423 TC3 .0342 9AU .1316

ROE ".3366 RRA ".3§?9 RE3 .5024 FAU ,D9|4|

FOE 1.4517 FRA 4.6324 FCS-4.D692 98P 3849

8DE .802S ERA 1.1972 DE3 .5D39 FSP liST

EARTH TO HAR3

199.1T (CC .21619 INC 3.4428 Vl 29.768

129.1? RCA 14?.49 APO 229.88 V2 28.454

96.68 ZAC 110.63 ETC 276,88 LVI -28.23

LAUNCH DATE APR 8 19?l

5.153 DPA -9.29 RAP 312.89 [CC 1.3292

INJ LONG INJ RT A$C |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61.09 205.57 137.57 20 40 ? 137E.5 17.21 44.94

43.40 2t2.93 129.83 22 19 59 t094.3 22.01 24.17

11.69 222.62 !19.44 l 9 ! 564.3 30.71 347.60

||.69 222.62 119.44 1 9 1 584.3 3Q.71 347.60

11.69 222.62 |19.44 l 9 ! 884.3 30.71 341.60

|1.69 222.92 119.44 l 9 I 884.3 30.71 347.60

11.69 222.62 119.44 | 9 | 584.3 30.7I 347.60

MID*COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2042.9 3DR 643.9 3G3 729.| ST 54,4 3R 23.5 |8 64.S

flRT .6442 RRF ",93|3 RTF -,_53 CRT .8860 CR| .eeo4 CIT ._411

689 _Z|O.3 R25 -,2789 Rt5 -.90T9 LRA 86,1 NDA 19.2 86A .g

361 2163.3 362 426.1 THA 20.03 ELl 5g.2 ELE 3.3 ALF _3.22

HELIOCENTRIC CONIC

RL 149.69 LAL ".DO

RP 20•.12 LAP "1.82

RC ?6.944 _ -2?.22

PLANETOCENTfl|C CONIC

C3 lg.41O VHL 4.406

LNCH AZNTN LNCH TINE

SO.DO 20 8 1

80.00 21 88 41

66.50 0 36 41

66.50 O 36 41

66.50 0 36 41

66.50 O 36 41

66.50 O 36 41

DIFFERENT IAL C(_RECTION8

TDE -.7239 TRA-t.D989 TC3 .D237 8AU .1399

ROE -.3417 RRA -.3974 RE3 .5382 FAU .0964D

FDE 1.5254 FRA 4.6226 FC3-4.2996 21P 3828

ODE .80OR BRA 1.1686 8C3 .5387 FDP 1236

FLIGHT TIME 176.00 ARRIVAL DATE 8EP 29 197l

DIiTANCE 446.943 EARTH TO MARS

LOL 195.85 YL 32.943 GAL -4.05 AZL 93.55 HCA 152.89 IHA 197,5| [CO ,21339 INC 3,5476 V_ 99.767

LOP 348.49 VP 23.96D GAP 10.79 AZP 88.84 TAL 338.21 TAP 129.30 RCA 147.53 APO 227.57 V2 26.444

GP 10,94 ZAL 129.83 ZAP 142.35 [T9 165.D8 ZA[ |66,67 [TE 99.33 ZAC ||!,34 £TC 2?6.86 LVl o26.AI

OLA -36.14 RAL 344.89 RAD 8842.| VEL ||.808 PTH 6.93 VHP 8.D23 DPA -8.68 RAP 312,16 [CC 1.3194

L-I TINE |NJ LAT ZNJ LONG INJ RT ARC INJ AZMTH |NJ T|H[ PO CST TIM INJ E LAT INJ 2 LONG

234?.93 ,23 90.03 206.58 137.88 20 49 8 1347.9 16.39 43.60

2065.?D D.39 41.53 214.32 12g.56 22 32 $7 1055,7 23.48 21.g•

1908,43 20.DE 13.77 223,31 12D,16 1 3 28 606.4 31.47 349.66

1606.43 2D.9E 13.•? 223.31 120.16 l 3 28 6D6.4 31.47 349.66

16D9,43 20.g2 13.78 223,31 120.16 t 3 28 609.4 31.47 34g.66

1606.43 20,92 13,77 223.31 12D.16 1 3 28 6D6.4 31.47 349.66

1608.43 20,92 13.87 223.31 120,16 1 3 28 606.4 31.47 349.66

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT 2004.6 SGR g12,0 SG5 766.0 ST 54,D $R 2A.2 $3 66.4

RRT .8536 RRF -.9458 RTF -.8829 CRT .9g40 CR6 .89•2 CST .9381

589 2202.3 R23 -.2942 R13 -.9105 LSA 87.5 NSA 16.4 SSA .8

6G1 2158.6 $82 441,3 THA 22.2D EL1 $9.2 EL2 2.4 ALF 24.05
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 6 19TI

HELIOCENTRIC C_I¢

RL 149.89 LAL ".00

RP 207,21 LAP -!.60

RC 78.302 GL -28,23

PLANETOEENTRIC CONIC

CS 19.296 VHL 4.393

LNCM AZMTH LNCH TIRE

SO.O0 20 18 15

60.00 22 14 32

69,03 0 $1 14

65,03 0 $I 14

6S,OS 0 31 14

65.03 0 31 14

65,03 9 31 14

FLIGHT T[t4_ ITS,DO ARRIVAL DATE OCT I 19T1

OI|TANCE 450,939 EARTH TO MAR!

LOL ISS.SS VL 32,609 GAL -4,DO AZL 93,68 HCA t84.16 8Nk 188,97 [CC ,2tOT? INC 3.G818 vl 20.TIT

LOP 349,?S VP 23,898 LAP 10,48 AZP 86,?D TAL 336,67 TAP 130,$3 RCA 14?,56 APO 226,37 V2 28,433

GP 11.39 ZAL 129.13 ZAP 140,71 ETS 165.50 ZAE 165,92 [TE 102.08 ZAC 112,12 [TO 2?6.84 bVl -27,04

DLA -37.03 RAL 345,49 RAD 6642.S VEL 11.803 PTH 6.83 VHP 4.899 OPA -8.02 RAP 311.71 ECC 1.317S

L-! TIME INJ LAT 1NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2322,37 1,51 S8,97 207,69 137,56 20 36 57 1322,4 19,61 42,89

2012.35 10.26 39.40 215.98 129.19 22 48 S 1012.3 25.10 :9,44

1628,19 21,43 15,85 224,11 120,95 O 58 22 628,2 32,24 351.73

1628,19 21,43 15,85 224,11 120,95 0 58 22 628,2 32,24 351,73

1628,19 21o43 15,85 224,1! t20,95 038 22 628,2 32,24 331,73

1628,19 21,43 13,85 224,11 120,95 0 56 22 628,2 32,24 351.73

1628.19 21,43 15.85 224.11 120,95 O 58 22 628.2 32,24 351.73

DIFFERENTIAL CCRRECTION8

TOE -,7162 TRA-l.0494 TC3 ,0147 6AU .1490

ROE -*3465 RPA -.4400 RCS .5773 FAD .10016

FDE !,6022 FRA 5.0101 FC3-4,8116 66P 3?63

BDE ,7974 8RA 1,1379 BC3 .9773 FSP 1302

LAUNCH DATE APR 6 1971

NEL|OCENTRIC C(_IIC

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

$GT 1953.8 SGR 989,2 363 806.3 ST 53,4 SR 25.1 SS 68.3

RRT ,8603 RRF -,9577 RTF -,8799 CRT ,9979 CRS .9130 CGT ,9340

6GB 2190,0 R23 -,3049 R13 -,9143 L8A 88,7 NSA 16,? SSA ,6

801 2141,1 662 460,1 THA 24,76 ELI S9,0 EL2 1,5 ALF 25.09

FLIGMT TIME IBO.OO ARRIVAL DATE OCT 3 19TI

DISTANCE 454.952 EARTH TO MARS

RL 149.69 LAL -.00

RP 207.31 LAP -1.57

RC 90,098 GL -29.29

PLANETOCENTRIC CONIC

C3 19.243 VHL 4,387

LNCH AZNTH LNCH TINS

50.00 20 29 27

60,00 22 33 37

63.34 D 26 16

63,54 0 26 16

63.54 0 26 16

_3.54 0 26 16

63.54 0 26 16

LOL 195,55 VL 32,578 GAL -3.95 AZL 93,79 HCA 155,42 6NA 186,43 ECC ,20833 INC 3,7866 Vl 29,767

LOP 351.02 VP 23.842 LAP 10.18 AZP 86,$6 TAL 336,72 TAP 132.14 RCA 147.39 APO 225,26 V2 26,422

GP 12,22 ZAL 128,71 ZAP 139,01 ITS 165,31 ZAE 165,05 ETE 104,79 ZAC 1/2,98 ETC 276,81 LVI -27, T2

DLA -37,97 RAL 346.14 RAD 6642,3 VEL 11,801 PTH 6,82 VHP 4,764 DPA -7,30 RAP 311,19 ECC 1,3167

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT |NJ 2 LONG

2295,62 2,85 57,85 209,02 137,51 21 6 43 1293,6 20,88 41,31

1961.69 12.43 36.87 218.03 128.65 23 G IB 961,7 26.92 16.40

1649,67 21,94 17,94 225,04 121,79 D 53 45 649.7 33.04 353,62

1649,_7 21.94 17,94 225,04 121,79 0 33 43 649,7 33,04 353.82

1649.67 21,94 17.94 225.04 121,79 0 53 45 649.T 33.04 353,82

1649,67 21.94 17,94 225,04 121.79 0 53 45 649,7 53,04 $53.82

1649,67 21,94 17,94 225,04 121,79 0 53 45 649,7 33,04 353,82

DIFFERENTIAL CORRECTIONS

TOE -,7220 TRA-I.0056 TC3 -.0163 BAU ,1587

RDE -.3551 RRA -.4882 RC3 ,6167 FAU ,10435

FDE 1.6952 FRA 5.Z072 FC3-4,6946 BSP 3816

DOE ,8046 ERA 1.1170 8C3 .6169 FRP 1380

LAUNCH DATE APR 6 t971

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

6GT 1914.4 SGR 1077.9 SG3 647,8 ST 53.4 6R 26.2 83 Y0.4

RRT ,8611 RRF -,9674 RTP -,8731 CRT ,9993 CRS .9283 CST .9296

SGB 2197,0 R23 ",3181 R13 -,917_ LSA 90.6 NSA 17.1 SSA .?

861 2141,7 962 489,9 THA 27,42 ELI 59,4 EL2 ,7 ALF 26.13

FLIGHT TIME 182.00 ARRIVAL DATE OCT 3 1g71

HELIOCENTRIC CC_IIC

RL 149.69 LAL -.O0

RP 207.42 LAP -1.55

RC 81.Y30 GL -30.43

PLANETOCENTRIC CONIC

C3 19.255 VHL 4.388

LNCH AZHTH LNCH TIME

50.00 20 39 51

60.00 22 53 14

62.02 0 2t 42

62.02 D 21 42

92,02 0 21 42

62.02 0 21 42

62,02 0 2t 42

DISTANCE 438,982 EARTH TO MARS

LCX. 195.95 VL 32,348 GAL -3,91AZL 93,92 HCA 156.68 RNA 183,93 [CC .20605 INC 3.9241 Vl 29.76?

LOP 332,28 VP 23,788 GAP 9,89 AZP 26.40 TAL 336,77 TAR 133.44 RCA 147,62 APO 224,24 V2 26.409

GP 13.14 ZAL 128,25 ZAP 137,25 ET$ 165,11ZAE 164,04 [TE 107.41ZAC 113.93 ETC 276.77 LVI -28.46

DLA -38,95 RAL 348.86 RAD 6642.5 VEL 11.801 PTH 6.82 VHP 4.6?5 DPA -6.51 RAP 310.$1 ECC 1.3169

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2267.23 4.28 56,66 210,57 137.43 21 17 38 1267.3 22.21 39.92

1697,43 15,13 33,60 220,66 127,81 23 29 52 897.3 29,12 12.38

1671,23 22.45 20,06 226,11 122,71 O 49 33 671.2 33.86 355,99

1671.23 22.45 20.06 228.11 122.71 O 49 33 671.2 33.86 355.96

1671.23 22.43 20.06 226,11 122.71 O 49 33 671.2 33.86 355.96

1671.23 22.45 20.06 226.11 122,71 O 49 33 671.2 33.06 355.96

1671,23 22.45 20.06 226,11 122.71 0 49 33 671,2 33.86 355.99

OR21T OETERNINATION ACCURACY

27.5 SS 78,3

• 9419 CST *9248

17.4 88A .7

1.4 ALF 2T.48

01FFERENT |AL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TDE -,7219 TRA -,9535 TC3 -.0408 9AU .1702 $GT 1858.0 3GR 1178.1SG3 889.0 ST 52,9 SR

ROE -.3693 RRA °,5405 RC3 .6600 PAU .10833 RRT .8602 RRF ".9731RTF -._83 CRT .9984 CRS

FOE 1,7923 FRA 3,39?4 FC3-4.8707 RIP 3817 5GB 2200.0 R23 -.322! RI3 -.9219 LSA 92.2 NSA

80E .S092 SEA 1,0961 Be3 ,6612 FIP 1434 SG1 2137.1 SG2 522.2 THA 30.84 ELI S9.S EL2

LAUNCH DATE APR G 1971 FLIGHT TIME 164.00 ARRIVAL DATE OCT ? 1971

HELIOCENTRIC C_AllC DISTANCE 463.027 EARTH TO MARS

RL 149,69 LAL -,OO LOt. 195,33 VL 36,S21GAL -3,87 AZL 94,08 NCA 1|?,94 SNA 183,46 ECC ,20393 INC 4,0761 Vl 29,787

RP 207.34 LAP -1.53 LOP 353.54 VP 23.735 LAP 9,60 AZP 86.22 TAL 336.80 TAP 134.74 RCA 147.84 APO 223.28 V2 26,593

RC 83.399 GL -31,63 GP 14.13 ZAL 127.73 ZAP 133.43 ET$ 164.90 ZAE 162.89 ST[ 109.90 ZAC 114.98 ETC 276.73 LVI -29,28

PLANETOCENTRIC CONIC

C3 19,337 VNL 4.39? DLA -39.99 RAL 34?.66 RAD 6S42.5 VEL I!.803 PTH S.83 VHP 4.|7§ OPA -5.64 RAP 309.96 [CC 1.3162

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

30.00 20 32 42 2236.81 5.80 55,38 212.38 137.31 2t 29 39 i236.8 23.62 38.40

60.00 23 37 33 1793.78 19.38 28,13 224.69 126.05 24 7 47 793.8 32.37 5.52

60,46 0 17 34 1693,03 22,94 22,24 227,33 123.71 0 45 47 693,0 34,69 358,18

60.46 O 17 34 1693,03 22,94 22,24 227,33 123,71 D 45 47 693,0 34.69 358.18

60.46 0 17 34 1693.03 22.94 22.24 227.35 123.71 0 45 47 693,0 34.69 358.18

60,46 0 17 34 1693.03 22.94 22,24 227,35 123.?1 0 45 47 693.0 34.69 358.19

60.46 D 17 34 1693,03 22,94 22,24 227.35 123,71 0 45 47 693,0 34.69 358.18

OIFFERENTZAL CORRECTIONS MID-COUrSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TOE -.7208 TRA -,9968 TC3 -.0664 BAU ,1833 $GT 1792,1SGR 1291.0 863 92g,3 6T 52.2 8R 29,1SS 74.5

ROE ".3810 RRA -,5979 RC3 ,7068 FAU ,11239 RRT ,0561RRF -,9811RTF -,8576 CRT .9947 CR$ .953g CGT .glg4

FDE 1.8996 FRA 5.5782 FC3-5,0318 BSP 3810 8GB 2208,7 R23 -,3192 R13 -,9284 LSA 93,g HSA 17.8 SSA *?

BDE ,8153 8RA 1,0779 BC3 .?099 FSP 1523 361 2136,7 $62 559,6 THA 34.35 ELI 59,8 EL2 2,6 ALF 29.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 6 167|

HELIOCENTRIC CONIC

RL 149.68 LAL ",00

RP 207.64 LAP "|.51

R¢ 85.104 6L -32,98

PLANt[TOCENTRIC CONIC

C3 19.499 VHL 4.416

LNCH AZMTH LNCH TIME

SO.DO 21 ? 26

58.84 O 13 55

58.84 D 13 55

58.84 0 13 55

58.84 0 13 55

58.84 O 13 55

FLIGHT TIME I|6,DD

DISTANCE 4Q?,OS$ EARTH TO MAR8

LOL tIS,$I YL $E,49S 6AL -3,$3 AZL 94,25 HCA ISI,|i SNA 185,05 ECC ,E01R6 INC 4.2453 vI 29.7R7

LOP 354,10 VP 25,984 GAP 9,32 AZP $6,03 rAL 536,83 TAP I56.02 RCA |47.64 APO 822.40 V2 26. 381

GP 15.27 2AL /ET.21ZAP 133,53 ITS 1|4.67 ZAE lit.ST EYE 116.21ZAC ItS.IS EYC 276.$9 LYI -30.SO

OLA -41.09 RAL 348, $5 RAO i642.1 V[L 11.8t2 PTH 6.83 VHP 4.484 DPA -4.66 RAP 509.25 ECC 1.3209

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZNTH ZNJ TIME PO CST TIN ZNJ 2 LAY IN4 2 LONG

2205.57 ?.46 sS.gT 214.53 137.13 21 44 g I2O3.S 25.14 38.70

1?15.15 23.41 64.49 22R.?7 124.79 0 42 30 ?IS.2 35.55 .49

1715.18 23.41 24.49 228.?? I64.?9 O 46 50 ?IS.2 35.55 ,49

1715.18 23.41 24.49 228.77 124.79 O 42 30 715.2 35.55 .49

1715.18 23.41 24.49 228.77 124.79 O 42 30 715.2 35.55 .49

1715.18 23.41 24.49 228.77 |24.79 D 42 30 715.2 35.55 .49

ARRIVAL DATE OCT I |571

58.84 O IS 55 1715.18 23.4!

DIFFERENTIAL CORRECTIONS

TDE -.7215 TRA -.8363 TC3 -.0959 8AU .1997

ROE -.4DOS RRA -.6614 RCS .T581 FAU .11631

FOE 2.Dl13 FRA S.7490 FC3-5.1657 89P 5821

DOE .8252 ERA 1.0662 BC3 .7622 FSP 1591

LAUNCH DATE APR • 6 1971

HELIOCENTRIC CONIC

RL 149.69 LAL -.00

RP 207.80 LAP -1.49

RC 86.843 GL _34.3!

PLANETOCENTRIC CONIC

24.49 228.77 124.79 O 42 30

MID-COURSE EXECUTION ACCURACY

SGT 1719.5 SGR 1418.? SG3 969.2

RRT .D494 RRF -.9858 RTF -.8464

SGB 2E29.2 R23 ".5090 R13 -.9363

SG1 2144.5 IS2 SOI.T THA 38,55

FLIGHT TIME 188.00

DISTANCE 471.158

LOL 195.SS VL 36.471 GAL -5.80 AZL 94.43 HCA 160.45 SNA

LOP 359.05 VP 63.654 GAP 9.04 AZP 85.82 TAL 356.85 TAP

GP 16.52 ZAL 126.61 ZAP 131.57 ETS 164.44 ZA[ 160.08 [TE

715.2 35.55 .49

ORBIT DETERMINATION ACCURACY

ST 51.5 8R 31.1 $8 78.8

CRT .988_ CRS .9843 CAT .9135

LSA 95.7 MSA 18.2 8SA .8

ELI 60.1 ELE 4.1 ALF 3O.9Y

ARRIVAL DATE OCT !1 1971

EARTH TO MARS

184.63 ECC .20013 INC 4.4349 Vl 29.767

137.30 RCA 147.68 APO 221.58 V2 26.365

114.31 ZAC 117.44 ETC 2?6.64 LVI -31.17

C3 19.754 VHL 4.445

LNCH AZHTH LNCH TIME

50.00 21 24 $9

57.17 O 10 43

57.17 O 10 45

57.17 O 10 45

57.1T O 10 45

57.17 O 10 43

DLA -42.27 RAL 349.55 RAD 6642.7 VEL 11.822 PTH 6.84 VHP 4.403 DPA -3.58 RAP 308.46 [CC 1.3251

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2166.36 9.32 52.38 217.10 156.87 22 O 46 1166.4 26.81 34.T4

1757.94 23.67 26.82 230.40 125.98 0 $9 43 ?37.9 36.43 2.92

1737.94 23.97 26.82 230.40 125.98 0 39 43 737.9 36.43 2.92

1737.94 23.87 26.82 230.40 125.98 O 39 43 737.9 36.43 2.92

1737.94 23.87 26.82 230.40 125.98 D 39 43 737.9 36.43 2.92

1737.94 23.87 26.82 230.40 125.98 0 39 43 737.9 36.43 2.92
57.17 O 10 43 1757.94 23.87

DIFFERENTIAL CORRECTIONS

TOE -.7157 TRA *.T640 TC3 -.112D BAU .2166

ROE -.4240 RRA -.7296 RC3 .SIRS FAU .12066

FDE 2.1254 FRA 5.R889 FC3-S.2891BSP 3771

DOE .8319 BRA 1.0564 8C3 .8201FSP 1641

LAUNCH DATE APR 6 1971

HELIOCENTRIC CONIC

RL 149.69 LAL ".DO

NP 207.94 LAP -|.46

RC 88.618 _d. -35.81

PLANETOCENTRIC CONIC

C3 20.I19 VHL 4.495

66.82 230.40 125.99 0 39 43

HID-COURSE EXECUTICN ACCURACY

SGT 1622.6 8GR 1560.7 SG3 1003.3

RRT .8386 RRF ".9894 RTF -.8338

SGO 2651.4 R23 -.2859 RI3 -.9472

881 2158.8 SG2 639.0 THA 43.6?

FLIGHT TIHE 190.00

DISTANCE 4TS.E40

LOL 195.$9 VL 32.449 6AL "3.7? AZL 94.65 HCA 161.70 SNA

LOP $57.31 VP 23.585 GAP 8,?7 AZP 85.56 TAL 336.66 TAP

GP 17.91 ZAL 125.95 RAP 129.53 ETS 164.19 ZAE 158.40 ET£

DLA -45.52 RAL 350.$9 CAD 6642.9 VEL 11.838 PTH 6.86 VHP

LNCH AZHTH LNCH TIME L-! TIME INJ LAT

SO.D0 21 45 21 2123.42 !1.44

55.42 D 8 10 1761.51 24.29

55.42 D 8 lO 1741,5| 24.29

55.42 O 8 10 1761.51 64.29

55.42 O RID |761.51 24,29

55.42 O 8 IO 1761.5| 24.29

55.42 O 8 t0 1761.51 24.29

DIFFERENT IAL CORRECTIONS

TOE -.7292 TRA -.7049 TC3 -.ISI4 6AU .2356

NOR -.4605 RRA -.8105 RC3 .6608 FAU .16322

FOE 2.2892 FRA 1.0396 FC3-5.3064 BSP 3960

8DE .8864 ERA 1.0742 DC3 .8?76 FSP 1761

L_UNCH DATE APR 6 1971

HEL:OC[HTRIC C_NIC

737.9 36.43 2.92

C_BIT DETERMINATION ACCURACY

ST 50.3 SR 33.3 SS 74.4

CRT .9793 CRS .9727 CRT .9063

LSA 97.2 MSA 18.6 SSA .6

ELI 60.1 EL2 5.6 ALF 35.34

ARRIVAL DATE OCT 13 1971

EARTH TO MARS

184.86 ECC .19045 INC 4.6492 Vt 26.767

138.56 RCA 147,69 AFO 220.83 V2 26.346

116.1? ZAC 118.89 ETC 276.58 LV! °32.28

4,333 DPA "2.38

INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO C3T TIN

30.52 220.25 136.50 22 20 44 1123.A

29.26 232.29 |27.29 0 37 3! 761.5

29.26 232.29 127.29 0 37 31 761.5

29.26 232.29 127.29 0 37 31 761.5

29.26 232.29 127.29 O 37 31 761.5

29.26 232.29 t67.29 0 3? 31 761.5

29.25 232.29 127.29 0 37 31 761.5

MID-COURSE EXECUTION ACCURACY

56T 1559.7 3GR 1766.5 883 1038.2

RflT .8185 RflF ".VR22 RTF -._.20

SGB 6326.? R23 -.2655 R13 -.DS$I

SGl 2219.9 SG2 697.0 THA 46.55

RL 149.69 LAL -.DO

RP 298.08 LAP -1.43

RC 90.421 GL -$7.44

PLAHETOCENTR1C CONIC

CS 20.616 VHL 4.540

LNCN AZMTM LNCH TIME

50.00 22 I1 2?

53.59 D 6 12

53.59 D S 12

53.5g 0 6 12

53.59 0 6 12

53.59 O 6 12

53.59 O S 12

DIFFCRENTIAL CORRECTIONS

TDE -.T343 TRA -.6304

RDE ".5045 RRA ".99?2

FDE 2.4548 FRA 6.1389

20[ .8gog 6RA 1.0965

FLIGHT TIRE I42.00

DISTANCE 479.335

RAP 507.59 ECC 1.3311

INJ 2 LAT 1NJ 2 LONG

28.70 32.40

37.32 5.50

3?.32 5.50

37.32 5.50

37.32 5.50

37.32 5.50

37.32 5.50

ORBIT DETERMINATION ACCURACY

ST 50.2 SR 36.4 5S 81.1

CRT .9885 CR3 .9802 CAT .9004

LSA lO0.6 MSA 19.1SSA .5

ELI 61.5 EL2 7.4 ALF 35.89

LOL 195.55 VL 36.429 6AL -3.75 AZL 94.89 MCA 162.95 8NA

LOP 358.86 VP 23.537 GAP 8.51 kZP 85.32 TAL 336,85 TAP

GP 19.47 2AL 125.21 ZAP 127.4t ET3 163.95 ZAE t56.53 ET[

DLA "44.6? RAL 351.99 RAO 6643,1 VEL 11.858 PTH 6,87 VHP 4.275 DPA -.99

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN

2070,SS 14,D4 40.19 624.24 135,94 22 45 58 1070.6

1?86.18 64.68 31.83 234.48 126.74 0 35 59 786.2

1786.18 24,68 31.85 234,48 126.74 0 35 59 786,2

I786,18 24.68 3t.83 254.48 128.74 0 35 59 ?96.2

1756.15 24.68 31.83 254.48 128.74 0 35 59 786.2

1?$6.15 24.68 31.83 234,40 128,74 0 35 59 ?$6.2

1786,18 24.68 31.83 234.48 128.74 0 35 59 ?86.2

HID-COUR3[ EXECUTION ACCURACY

TC3 -.2057 BAU .2588 SGT 1467.5 SGR 1910,3 SGS 1065.9

RC3 .g162 FAU .12613 RRT .?g46 RRF -*9943 RTF -.7866

FC3-S.2965 25P 4070 $40 2408.9 R2S -.2313 R13 -.9671

BC3 .g3go FSP 1772 $41 2291.6 SG2 742.7 THA 54.26

ARRIVAL DATE OCT 15 IRTI

EARTH

163,92 [CC .tg6G9 IMC

t3g,sD RCA 14T,7! APO

117,80 ZAC lEO.S! ETC

TO MARS

4,$935 Vl 28.767

220.13 V6 26.332

275,5A LVl -33.52

RAP 306.65 [CC 1,3_93

INJ 2 LAT INJ 2 LONG

SD,97 29.40

38.63 6,67

38.23 S.27

38.23 8.27

30.23 8.2?

38.23 8.27

38.23 8.27

ORBIT DETERMINATION ACCURACY

ST 4g.3 SR 3g.g 38 83.4

CRT .9556 CRS .9858 CST .8930

LSA 102.9 NSA 19.6 S8A *5

ELI 62.7 EL2 9.2 ALF 38.6g

4IS



JPL TM 33-100 EARTH--MARS TRAJECTORIES (.VOL. 4, 1971)

LAUNCH DATE APR 15 1971

H[L IOCENTR !¢ E_l I ¢

RL 149,I89 LAL -,00

RF 208,24 LAP -1.41

RC 9Z,259 GL -$9.22

PLANETO£ENTR I E CONIC

C3 21.2T9 VHL 4,S|3

LHCH AZHTH LNCH TIRE

50,00 22 4IS 2

51.85 D 5 3

51,85 D 5 3

51.65 O 5 3

51,85 D 5 3

51.65 D 5 3

51.85 O 5 3

FLIGNT TIME 184,08

DIISTANC( 4185,43? [ARTN TO MARS

LOL 1ISS.55 VL 3_,410 GAL "3,73 AZL 95,17 HCA 164,ZD ISMA 1155,61 ECC ,ltS4IS INC 5,1147 VI 89,76?

LOP _59,I51 VP 23,4151 DAP 8._5 AZP 85,D2 TAL 336,84 TAP 141,04 RCA 147,72 APO 219,49 VZ 28,$13

GP 21,t3 ZAL 124,38 ZAP 125,20 ETIS 1183,71 ZA[ 154,43 IT[ ||9,19 ZAC 122,53 [TC 27ISo50 LYI -34,92

ARRIVAL DATE OCT I? 1971

DLA -46,32 RAL 393,4IS RAD IS_13.4 VEL 11,886 PTH IS,g0 VHP 4,232 DPA ,ST RAP 305.82 ICE 1,3592

L-I TIME INJ LAT INJ LONG INJ RT A$C IMJ AZMTH ZNJ TIME PO CIST TIN INJ 2 LAT INJ 2 LONG

IISgis.61 17,63 44.82 229.74 134.94 23 21 18 ISISIS,6 33.99 24,93

1812,24 2S,O| 34,55 23T.02 "130,35 0 35 15 812,2 59.13 11.27

1812.24 25,01 34,55 237,02 IS0,35 O 35 15 I812.2 39.13 11.27

1812,24 25.01 34.55 237.02 130,35 O 35 15 812,2 39.13 11.27

11812.24 25,01 34.55 237.02 130.35 D 35 15 8|2,2 39,13 !1,27

1812.24 25,01 34,55 237,02 130,35 D 35 15 812.2 39.15 !1.27

1812,24 25.01 34.55 237.02 130,35 O 35 15 $12.2 39.13 11.27

DIFFERENTIAL CORRECTIO_IS

TOE -,?410 TRA -.5508 TC3 -.2437 BAU ,2833

ROE -.5623 RRA -.993! RE3 .9727 FAU .121851

FOE 2.6406 FRA 6.19_0 FC3-5.2283 BSP 4235

BDE .9302 8RA 1.1558 ISC3 1,OD2IS FISP 11811

MID-COURSE EXECUTION ACCURACY ORBIT D[TERNINATION ACCURACY

ISGT 1570.7 SGR 21t7.3 ISG3 IOISIS,3 ST 4IS.4 SR 44.D ISIS 85.8

RRT .71816 RRF -,9939 RTF -,7524 CRT .9414 CRIS ,9902 CIST .9853

ISGB 2522.3 R23 -.1923 R1S *,9772 LISA 105.9 NISA 20.0 ISSA .4

ISG1 2597.1 SG2 784.6 THA 60.25 EL1 64,4 EL2 11.1 ALF 42.16

LAUNCH DATE APR 6 1971 PLIGHT TIE 196.00 ARRIVAL DATE OCT 19 1971

HELIC_ENTRIC CONIC

RL 149.69 LAL -,DO

RP 208.41 LAP -1.38

RC 94.128 GL -41.19

PLANETOCENTRIC CONIC

C3 22.155 VHL 4,707

LNCH AZMTH LNCH TIRE

49.60 D 4 50

49.60 O 4 50

49,60 0 4 50

49,60 D 4 50

49.60 0 4 50

4_._ 0 4 50

49.80 O 4 50

DISTANCE 487.549 EARTH TO MARS

LOL 195.$5 VL 32.392 GAL -S.71 AZL 95.50 HCA 165.45 ISMA 183,32 [CC .|9416 INC 5.5025 Vl 29.767

LOP 1.06 VP 23.445 GAP 7.99 AZP 84.I87 TAL 336.I82 TAP 142,26 RCA 147.72 APO 218.91 V2 26.294

23.22 ZAL 123,44 ZAP /22,90 ITS 1183,47 ZAE 152.10 ET[ 120.33 ZAC 124,39 ETC 276.46 LVl -38.49

DLA -47.I89 RAL 355.2IS SAD 6643.8 V[L 11. 923 PTH 6,93 VHP 4.207 DPA 2.34 RAP 304,50 ICE 1.3646

L-I TIME ]NJ LAT INJ LONG INJ RT AISC INJ AZMTH INJ TIME PO CIST TIM INJ 2 LAT INJ 2 LONG

1840.12 25.26 37.47 240.00 IS2,14 O 35 SO 840,1 40.03 14.56

1840.12 25.2IS 37.47 240,OD 132.14 D 35 30 840,1 40.03 14.56

1840,12 25.26 37.47 240.00 132.14 O 35 50 IS40,1 40.03 14.56

1840.12 25.26 37.47 240,00 132.14 O 35 30 840,1 40.DS 14,58

1840.12 25.26 37.4T 240,00 132,14 D 35 30 ISAO.1 40.03 14,58

1840.12 25.26 37.47 240,00 132,14 O 35 30 I840,1 40,05 14.56

1840,|2 25.26 37,47 240,00 132,_4 O 35 30 840.1 40.03 14.36

DIFFERENTIAL CORRECTIONS

TOE -.7498 TRA -,4850 TC3 -,21816 BAU ,3t55

RDE -.8408 RRA-I,0996 RE3 t,0275 FAU ,|2991

FOE 2.8604 FRA G.1915 FC3-5,0783 BISP 446IS

8DE ,9883 ERA 1.1938 BCS 1,0654 FISP 1835

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

ISGT 1271,11SGR 2351.2 3GS 1097.2 IST 47.4 ISR 49.2 SIS 88,1

RRT ,?IISl RRF -,9971RTF -,TODD CRT .9265 CRIS .9934 CIST .8775

ISGB 2672.8 R23 ".1516 R13 *,9856 LISA log.IS NSA 20,4 SISA .4

ISGI 2343,9 $82 819.9 THA 66,21 ELI 67.0 EL2 13,1ALF 46.17

LAUNCH DATE APR 6 1971 FLIGHT TIME 19IS.00 ARRIVAL DATE OCT 21 1971

HELIOCENTRIC CONIC DIISTANC[ 491.IS70 EARTH TO MARS

RL 149.69 LAL -.OD LOt. 195,55 VL IS2,3?IS GAL -3.70 AZL g5.isg HCA IISIS.ISg ISMA ISS,O5 EEC .!9297 INC 5.I8892 V1 29.797

RP 208.58 LAP -1.35 LOP 2.31VP 23.400 GAP 7.74 AZP 84.2? TAL 33IS.78 TAP 143.4? RCA 147.73 APO 218,3T V2 26,274

RC 96.027 GL -43.36 GP 25.47 ZAL 122,37 ZAP 120,50 ITS 1183.25 ZAE 149.50 [T[ 121.2IS ZAC 128,71ETC 278.44 LVl -38.28

PLANETOCENTR|C CONIC

C3 23.313 VHL 4.828 DLA -49,5IS RAL 357,35 RAD I8644,3 VEL 11.971PTH IS,IS? VHP 4,203 DPA 4,36 RAP 303.28 ICE |.3537

LNCN AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASS ]NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

47.41 O 5 55 1870.28 25,39 40.58 243.50 134.14 D 37 4 8?O.S 40,88 t8.19

47.41 0 5 53 1870.28 25,39 40.58 243.50 134.14 O 37 4 870,3 40.85 18,19

47.4| D 5 53 1870,28 25.39 40.58 243.50 134,14 O 37 4 870.3 40.88 18.19

47.41 O 5 53 1870.28 25,39 40,58 243.50 154.14 O 37 4 870.3 40.88 18.19

47,41 D 5 55 11870.28 25.39 40,58 243.50 134.14 D 37 4 870.3 40.88 18.:9

47.41 O 5 53 1870.29 25.39 40.58 243.50 134,14 O 37 4 870.3 A0.88 18.19

47.41 D 5 53 1870.28 25.39 40.58 245.50 134.14 0 37 4 870.3 40.88 I8*Ig

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORISIT DETERNINATION ACCURACY

TOE -,7815 TRA -,3738 TC3 -.32D| BAU ,3507 3GT 1174.3 5GR 2514,IS SG3 1095.4 ST 46.3 8R 55.S 88 90.T

ROE -.74?? RRA-I,2172 RE3 1.0788 FAU .I30IIS RRT .$523 RRF 0.99T9 RTF -,_.14 CRT .8114 CRI ,8958 Ell ,I?UO

FOE 3.1151FRA 6,1153 YC3-4,8335 BSP 4777 388 2866.2 R23 ",1135 R13 -,9915 LSA I14.2 NSA 2D,IS SSA .3

DOE 1.0870 ERA 1.2733 8C3 1.1233 FSP 1838 SGI 2737.2 382 850,3 THA 71,8IS ELI 70,8 EL2 I5.O ALF 30.87

LAUNCH DATE APR IS 197l WLIGNT TIN[ 200.00 ARRIVAL DATE OCT 23 197I

HELIOCENTRIC CONIC DI8TANC[ 49|,787 EARTH TO MARS

RL 149o69 LAL -.00 LOt. 193,55 VL 32.5ISl GAL *3,I89 AZL 96.35 HCA 1187,93 SMA 102.81 [CC .19188 INC IS. S53IS Vl 29.787

RP 208.76 LAP -1,33 LOP 3.55 VP 23.35IS GAP 7,50 AZP I83.79 TAL 336.74 TAP 144.I87 RCA 147.73 APO 211.09 V2 2IS,23A

RC 97.935 GL -45,79 GP 26,04 ZAL 121.13 ZAP 1|7,89 ITS |I83.07 ZAE 146,ISt [TE 122.04 ZAC 129.35 ETC 276.44 LVI -40.50

PLANETOCENTRIC CONIC

C3 24.880 VHL 4,g86 DLA -51,42 RAL 359.I89 RAD 6644.9 VEL I2,D35 PTH 7,02 VHP 4,229 DPA S.69 RAP 301.98 ECC 1,4Ogl

LNCH AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT AISC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

45.08 O 8 36 1903.SIS 25.34 43.94 247.68 136,37 O 40 19 903.4 4|.84 22.23

45.08 0 8 38 1903,3IS 25,34 43.94 247.88 ISG.37 0 40 lg 903.4 41.64 22.23

45.08 0 8 36 lg03.36 25,34 43.94 247.68 136.37 0 40 lg 903.4 41.84 22.23

45,08 0 8 36 1903.38 25.34 43.g4 247,88 138.37 0 40 19 903,4 4|,84 22,23

43.08 0 8 36 1903.38 25.34 45.94 247,68 138,37 0 40 lg g03.4 41.64 22.23

45,08 0 8 36 lgD3.38 25.34 43.94 247.68 IS6.37 0 4D 19 9D3,4 41.64 22.23

45,08 0 8 38 1903.38 25.34 43.94 247,85 138,37 0 40 19 903.4 41.64 22,23

OIFFERENTIAL CCRRECTICtI$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,??20 TRA -.2733 TC3 -,3524 DAU ,$912 8ST ID?g.D SGR 2g11.8 SG3 1077,6 ST 45,0 3R 63.6 SIS gs.G

ROE -.8g75 RRA-I.3469 RE3 1.|228 FAU ,12882 RRT ,5839 RRF -,gg85 RTF -.5522 CRT ,8gsis CRS ,gg74 C$T .8829

FOE 3.4170 FRA 5.9473 FC3-4.4860 8ISP SIIS9 $GB 3105.3 R23 -,D798 R13 -.9g54 LSA 120.D NSA 20.9 SSA .3

BOE 1,1838 8RA 1.3744 BE3 1.1T69 FISP 1816 SGI 2950.IS SG2 I870.§ THA 7T,08 EL! 76,1 EL2 19.6 ALF 55.?5

414



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APt 8 tRTt FLIGHT TIRE |O|.QO ARRIVAL OAT( OCT 28 SQYt

HELIOCENTRIC C_NIC

RL 149.18 LAL ",go

RP 208.94 LAP ol,30

R¢ 98,RIO 9L -4R.$2

PLANETOCENTRIC CONIC

C3 28.gQ3 VHL 9_193 OLA "53,41RAL

LNCH AZMTH LNCH TIHE L'i TIME

42.60 0 13 35 1840,24

42.60 0 13 38 194Q._4

42.S0 0 13 36 1940.24

42.60 O 13 39 1940,24

42.60 O 13 56 |940.24

42.60 0 13 38 1940.24

42,60 0 13 39 1940.24

DIFFERENTIAL CCRRECTION8

TOE -.7806 TRA -.1540 TC5 -.3TED 8AU ,4393

RD£-t.1105 HRA-I.4855 RC5 1.1S8$ FAU .t2S8S

FOE 3.?545 FRA 5.8582 FC5-4.041| DSP 5642

DOE 1.3575 BRA 1.4954 BC3 1,2|8? FSP 1?55

01IfAK[ 499,130 EARTH TO HAN8

L0L 191,!3 VL 31,14T GAL -3.t3 AZL t|.9| HCA IIt,lY IRA 1O|,tt ECC .llOit INC I.ltl| Vl |9.?GT

LOP 4,30 _P 23,31) GAP ?,|l AlP t3.EO TAL 33t,I1 TAP 145,13 ICA 147,73 APO |1?,44 V2 28,R32

GP 30.$? ZAL lS|,YO EAR 115.5| [T8 118094 ZM[ 243.30 [Y[ 1|20tl ZAC 132038 ETC 878.47 LV! -42.81

3,02 RAO |646.0 YEL 12.t|t PTN ?.09 Vt4@ 4.292 DPA 9.37 RAP 300,59 ECC |.443T

INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO ¢8T TIN INJ 2 LAT IHJ 2 LONG

|3.05 47.55 252.70 ||H|,88 0 45 56 940.2 42.23 26,75

25.05 47,55 252,?0 136,86 0 45 56 940.2 42.25 25.75

25,05 4?,55 252,?0 |58,89 D 45 56 940.2 42.23 26.75

E5,O5 4T,55 252.?0 138.86 0 45 56 940.2 42.23 26.TS

23,05 4T,55 252,70 138,8i O 45 56 940.2 42.23 26.T5

|5.05 47.55 252.70 138.86 O 45 56 940.2 42.23 26,75

25,05 47.55 252,?0 138,89 O 45 56 940.2 42.23 25.T9

MID'COURSE EXECUTICN ACCURACY ORBIT DETERN|NATION ACCURACY

8ST 994.0 $_ 3243,5 803 1058,6 ST 43.3 81 73.9 33 96.9

RRT .4400 RRF -.9990 RTF -.4276 CAT .8829 CB6 .9985 CST .8380

898 3382,5 R23 "o05|9 113 ",99?? LEA 127.4 MSA 20.9 881 .2

8G! 5E75.3 $02 884,0 THA 11,7| ELI 83.8 EL2 17.9 ALF 61,20

LAUNCH DATE APR 6 1971 FLIGHT TZHE 204,00 ARRIVAL DATE OCT 2? 19?t

HELIOCENTRIC CONIC

RL 149.69 LAL -.00

RP 209.14 LAP -1.27

RC 101.892 GL -51.61

PLANETOCENTR|C CONIC

C3 29.89? VHL 5.468 DLA -55.54 RAL

LNCH AZNTH LNCH TINE L-I TIME INJ LAT

39.9? 0 21 52 1982.00 24.41

39.97 0 21 52 1982,00 24,41

39.97 0 21 52 1982.00 24.41

39.97 0 21 52 1992.00 24,41

39.9? 0 2132 1982.00 24.41

39.97 9 21 52 1g82.90 24.41

39.9? 0 21 52 1982.00 24.41

DIFFERENTIAL CCRR[CTION8

TOE -.7805 TRA -.0426 TC3 -.5941B

10E-1.422? RRA-1.6502

FOE 4.1556 FRA 5.2201

ODE 1.6227 DRA 1,6307

DI8TANC[ 504.068 EARTH TO MARS

LOt. 195,55 VL 32.335 r_L -3.67 AZL 9T._3 HCA 1?0.40 IM4A 162,$9 EC¢ .19003 It_ 7.6518 vt 29.TST

LOP 6.04 VP 23.270 GAP ?.02 AZP 82.4? TAL 336.62 TAP 147.02 RCA 147.73 AlSO 217.05 V2 26.209

GP 34,35 ZAL 118.03 ZAP 112.60 ET8 162.89 ZA[ 139.78 [TE 123.05 ZAC 135.79 [TC 276.55 LV! -45.21

9.96 RAD 6647.0 VEL 12.241PTH T.19 VHP 4.409 DPA 12.4T RAP 298.93 ECC 1.4920

ZNJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

51.41 258.81 141.59 0 54 54 982.0 42.54 31.79

51.41 258.81 141.59 0 54 54 982.0 42.54 31.79

51.41 258.81 141.59 0 54 54 982.0 42.94 31.79

51.41 258.81 141.59 0 54 54 982.0 42.54 31.79

51.4l 258.81 141.59 O 54 54 982.0 42.54 31.T9

51.41 258.81 141.59 O 54 54 992,0 42.54 31.79

51.41 258.81 141.59 O 54 54 982.0 42.54 31.7g

HZD-C(XIRSE EXECUT|(_ AccuRAcY ORBIT DETERMINATION ACCURACY

,4977 $GT 927.8 5GR 3606.5 SG3 9?2.4 ST 40.9 SR 87.2 88 99.6

RC3 1.1813 FAU .12088 RRT .2691RRF -,9993 RTF -.2559 CRT .8686 DR8 .9992 CST .8478

FC5-3.5002 8SP 6155 |GO 3723.9 123 -,0517 113 -.9989 LSA 137.1NSA 20.5 SSA .2

BC5 1.2453 FSP 1637 $01 5615.7 802 691.3 THA 85.78 ELI 94.5 EL2 18.7 ALF 66.88

LAUNCH DATE APR G 1971 FLIGHT TISE 206,00 ARRIVAL DATE OCT 29 1971

HELIOCENTRIC CONIC

RL 149.69 LAL -.00

RP 209.34 LAP -|,24

RC 103.900 GL -55.!4

PLANETOCENTRIC CONIC

C3 34.148 VHL 5.844 DLA -5?,78 RAL

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT

37.26 0 34 3| 2030.35 23,24

3T.26 0 34 51 2030.35 23,24

37.26 0 34 91 2050.35 E3,24

37.28 0 34 91 2030.35 23.24

37.28 D 34 $| 2030.33 E3,24

37.26 0 34 51 2030.35 23.24

37.26 0 34 51 2030.39 23.24

DIFFERENT 1AL CCItRECT|ON5

TDE -.T600 TRA .09|8 TC3 -,399| IAU .3894

ROE-l.9089 RRA-I.7809 RC3 1.1?45 FAU .11234

r02 4.8038 FRA 4,813? FC3-2.848| |3P 8325

8OE 2.0328 8RA 1.7833 Be3 1.2408 FEP 1487

DISTANCE 508.209 EARTH TO NAR3

LOL 195.55 VL 32.324 GAL -3.87 AZL 98.55 HCA 171,63 8HA 182,20 ECC .15925 the 8,548_ Vl 29.TST

LOP 7.28 VP 23,228 GAP 6,?8 AZP 81.54 TAL 336.54 TAP 148,17 RCA 147.72 APO 216.69 V2 29,186

GP 58.!7 ZAL 116.07 2AP 109.72 ITS 162.98 ZA[ 155.?? [TE 223.41 ZAC !39.?I ETC 276.70 LVl -48.94

12,06 RAD 6648.8 V[L 12.412 PTH ?.32 VHP 4,604 DPA 16.02 RAP 29?.!9 [CC t.8620

INJ LONG INJ RT ARC INJ AZMTH ZNJ TIRE PO ¢3T TIH INJ2 LAT SNJ t LONG

55.50 266.35 144.53 1 8 41 1030.3 42.3? 37,3T

55.50 266.33 144.53 1 8 41 1030.3 42.37 37.3T

55,50 266,35 144.J3 1 8 41 1030.3 42.37 37.3?

55.50 246.35 144.53 l R 41 !030.3 42.3? 37.37

5S,SD 266.35 944,53 ! 8 41 1030.3 42.37 37.37

55,50 266,35 144.53 1 8 41 1030.3 42.37 37.37

55.50 265,35 144.53 ! 841 1030.3 42.37 37.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 885.? 8r,_ 4013.3 303 3?8.8 _T 37.3 51 103.8 SS 103,t

RR7 ,0552 RSF ",SSSS RTF "*_12 CRT .8508 CR$ *gigs CRY .8391

358 4112.I R23 -o0169 R13 -.8954 LeA 151.0 MSA !9.7 $31 .2

301 4013.6 352 |94.2 THA 89°26 ELI 110.5 EL2 18.8 ALF 12.74

LAUNCH DATE APR 6 1971 FLI;HT TIME 230.00 ARRIVAL OAT[ NOV 22 1871

HELIOCENTH1C CONIC

RL 149.69 LAL "o00

RP 212.29 LAP -.85

R¢ 129.850 ¢4. 50.93

PLANETOCENTRIC CONIC

C3 30.281 VHL 5.303

LNCH AZNTH LNCH TI)tE

59.00 12 31 R

S0.00 11 43 87

63.3? 10 30 7

63.3T 10 30 ?

83.37 10 30 7

63.3T 10 30 7

53.57 10 30 ?

DIFFERENTIAL CORRECTIONS

TOE 2.0254 TRA .9713 TC3-1.5047 8AU .8160

ROE 3.0226 RRA 2.8428 RC3"1.5363 FAU .09063

FDE 4.5739 FRA 4.4?85 FC3"2.5920 BSP 9827

60[ 3.6384 BRA 3.0041 0C3 2.0196 F|P 1220

DISTANCE 555°S33 EARTH TO MARS

LOL 195.55 VL 32.26| GAL -5.97 AZL 82.37 HCk 186.43 8NA 131.t9 ECC o18975 IHC 7.8295 V| 28.74T

LOP 21.92 UP 22,757 GAP 4.29 AZP 9?.55 TAL 334.26 TAP 110.69 RCA 147.35 APO 215.03 V2 25.848

GP "46o9? ZAL 119.7| ZAP 90,72 ITS 179.33 ZA[ 110,23 ET[ 294.58 ZAC 55.47 ETC 272.05 LVl 33,59

OLA 38.0? RAL 517.70 RAD 6647.1 V[L 12.259 PTH 7.20 VHP 4.97? DPA -68.?7

L-I TIHE IHJ LAT INJ LONG INJ RT A3C INJ AZHTH INJ TINE PO CST TIH

409?,98 -11.22 179,8? 218,?9 63.?5 13 38 56 3098.0

4114,SS -28.44 182o91 210.53 60,15 12 53 52 3194,6

4406.66 -17.89 193,37 203.37 55.82 || 43 34 3L06.7

4408.86 -17,89 183,37 205,37 55,82 11 43 34 3408,7

4406.68 -17.89 193,37 203.37 $5,82 11 43 34 3408,?

4408.66 -17.89 193.3? 205.37 55.82 11 43 34 3406.T

4406.68 -17,89 193o37 203,37 55,82 11 43 54 3406.T

HID-COURSE EXECUTION AccuRACY

SGT 2856.5 SGR 5188,8 $03 70!,4

RRT ,93?9 RRF *ggg3 RTF ,9379

$GB 582|,1 123 *0780 R!3 .9964

$G1 5655.7 $92 8??,9 THA 62.00

RAP 3_3.27 ECC 1.4884

|NJ 2 LAT INJ 2 LONG

-4?.35 148._S

-38.0? 159,4!

"30,29 !70.74

-30.29 170.74

"30,29 170.74

-50.29 IT0.74

-30,29 1TO.T4

ORBIT DETERH[NAT(ON ACCURACY

5T 1DT.2 SR !6T,2 $S 109.3

CRT .g867 CR3 -.99g9 C|T ",g845

LSA 226.! N$A 1S.8 33A .2

ELI lg8.! EL2 14.T ALF 57.4T

415



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APR 6 19?I

N[LIO£ENTRIC cONIC

RL 149.69 LAL ",DO

RP 2t2,57 LAP "o82

RC 136.153 GL 44.35

PLANETOCENTRIC CONIC

CS 24.5A3 VHL 4.S54

LNCH A2NTH LHCH TZHE

SO.OO 13 26 5!

GO.DO 13 16 30

70,00 12 $I 59

74,67 11 4? 39

74.67 11 47 39

74.67 11 47 39

110.00 17 51 26

FLIGHT TIN[ 231.00 ARRIVAL DATE NOV 2l 1971

DISTANCE SGE.GSg EARTH TO MARS

LOL IS3.55 VL $2.260 GAL -4.01AZL G3.82 HCA IS?,$2 SNA 181.18 ECC .18194 1NC 6.1736 VI 2S.7ST

LOP 23,13 VP 22,719 GAP 4.og AZP 9G.12 TAL 334,04 TAP IS1.65 RCA 14T,31 APO 215.DS V2 29.815

GP -42.84 ZAL 123.74 ZAP 89.3? ETS 178,23 ZA( 119,37 [TE 211.0G ZAC S8.GI ETC 271.78 LVI 30.08

OLA 31.86 RAL 320.55 RAO ll44.8 VEL |2.022 PTH 7,01 VHP 4.513 DPA -IS.ID RAP 308.E? (CC |.403S

L-I TIME INJ LAT INJ LONG |NJ RT A$C |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SS54.11 "46.1? 161.76 213.76 76,95 14 31 5 2854.1 -46,05 126.63

3881.71 -37.06 160,95 210.48 72.89 14 21 12 2881.7 -4O.EO 130.29

3954,23 "29.76 162.49 206.17 $7,94 13 37 33 2954.2 -33.38 135.75

4154.13 -16.91 172,91 201.29 62.59 12 56 53 3154.1 -26.73 149.32

4154.13 -18.91 172.91 201.29 62.59 12 56 53 3154.1 -26.73 149.32

4134.13 -16,91 172,91 201.29 32.59 t2 56 53 3154.1 -28.73 149.32

3001.05 -26.76 91.41 2DS.1T 67.94 18 41 2? 2001.0 -33.33 64.70

DIFFERENTIAL CORRECTION6

TOE !.7867 TRA 1,1364 TC3-1.6401BAU ._SS?

ROE 2.3918 RRA 2.65?7 RC3-1.6399 FAU .10637

FOE 4.8479 FRA 5.6665 FC3-3.7320 DSP 9554

8DE 2.9854 BRA 2.8905 BC3 2.3333 FSP 135E

LAUNCH DATE APR 6 197!

HELI(XENTRIC CCNIC

HID-COURSE EXECUTION ACCURACY (_RBIT DETERMINATION ACCURACY

SGT 3050,5 SGR 4842.9 SG3 SS4.S 8T 105.9 SR 148,9 SS 118,3

RRT .9469 RRF .9994 RTF .9468 CRT .9583 CRS -,9998 CST -.9855

8GB 5723.6 R23 .0892 R13 .9954 LSA 217.0 NSA 14.8 88A .2

SG1 5661.7 SG2 838.S THA 58.41 ELI 182.0 [L2 13.2 ALF 54.62

FLIGHT TIN£ 234.00

DISTANCE 566.870

ARRIVAL DATE NOV 2S 1971

EARTH TO MARS

RL 149,69 LAL -.00

RP 212.86 LAP -.78

RC 134.475 GL 38.59

PLANETOCENTRIC CONIC

C3 21.173 VHL 4.601

LNCH AZHTH LNCH TIME

50.00 14 6 21

EO.O0 14 10 27

70.00 14 17 42

80.00 14 34 16

90.00 15 25 19

100.00 17 17 8

l_.uu 19 17 8

LOt. 195.58 VL 32.260 GAL

LOP 24.32 VP 22.682 GAP

GP -39.17 ZAL 127.08 ZAP

-4.05 AZL 84.88 HCA

3.90 AZP 95.06 TAL

87.81ETS 177.07 ZAE

168.$1 SMA 18|.18 ECC .18721 INC 5.1172 Vl 29.767

333.80 TAP 162.61 RCA 147.27 APO 215.10 V2 23.782

119.$3 ETE 207,$3 ZAC $3.31 ETC 271.34 LVI 26.93

DLA 26.48 RAL 322.93 RAD 6643.4 VEL 11.852 PTH 6.89 VHP 4.201 DPA -61.78 RAP 304.55 [CC 1.3485

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PQ CST TIN INJ 2 LAT INJ 2 LONG

3693.54 -47,36 146.54 207.77 88,58 15 ? 34 2593.5 -42,53 !12.82

3682.59 -39.86 144.82 207.03 83.50 15 11 50 2682.S -58.14 113.81

3661.24 -32.52 141.69 205.63 78.93 15 18 43 2661.2 -33.75 113.02

3609.20 -26.14 136.07 203.94 75.04 15 34 26 2609.2 -29.82 109.25

3444,26 -23.01 122.98 202.96 73.09 16 22 44 2444.3 -27.87 97.01

3083.67 -26,14 97.44 203.94 75.04 18 8 32 2083.7 -29.82 70.62

2708.06 -32.52 70.61 205.63 78.95 20 2 16 1708.1 -33.75 41.94

DIFFERENT IAL CCRRECTIONS

TOE 1.6333 TRA 1.2997 TCS-1.9567 BAU .7356

RDE !.9618 RRA 2.4755 RC3-1_7101FAU .11933

FDE 4.9892 FRA 6.7072 FC3-4.8792 BSP 9343

ODE 2.5527 ERA 2.7958 BC3 2.5987 FSP 1849

LAUNCH DATE APR 6 1971

HELIOCENTRIC CC_IIC

RL 149.69 LAL -.00

RP 213.16 LAP -.75

RC 136.814 GL 33.61

PLANETOCENTRIC CONIC

C3 19.086 VHL 4.369

LNCH AZNTH LNCH TIME

50.00 14 36 41

60.00 14 49 28

70.00 15 9 43

80.00 15 45 47

90.00 16 31 44

100.00 18 29 39

liD.DO 20 9 9

HID-COURSE EXECUTION ACCURACY ORSIT DETERN1HATION ACCURACY

3GT 3263.1 SGR 4505.9 SG3 1043.3 ST 105.3 SR 132.6 83 123.7

RRT .$541 RRF .9993 RTF .9540 CRT .9903 CR6 -.9997 CST -.9868

SGB 5563.4 R23 .1013 R13 .9942 LSA 209.2 HSA 13.8 SSA .3

SG! 5505.6 SG2 799.7 THA 54.49 ELI 155.9 EL2 11.5 ALF 51.62

FLIGHT TIME 236.00 ARRIVAL DATE NOV 28 1971

DISTANCE 571.043

L(Y,- 195.55 VL 32.261 GAL -4.09 AZL 85.69 HCA

LOP 25.32 VP 22.643 GAP 3.71 AZP 94.24 TAL

GP -35.95 ZAL |25.$4 ZAP SS.13 ET$ IT6.O7 ZAE

EARTH TO MARS

189.99 SMA 181.19 [CC .18753 INC 4.3094 V1 29.76?

333.55 TAP 163.55 RCA 147.22 APO 215.17 V2 25.749

119.$9 ET[ 204.45 ZAC 66.58 ETC 271.31LVI 24.28

DLA 21.85 RAL 324.95 RAD 6642.4 VEL 11.794 PTH 6.82 VHP 3.983 DPA "58.81 RAP 301.66 ECC 1.3141

L-I TIHE INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

3557.67 -47.07 134,44 202.74 $7.88 15 35 9 2567.7 -38.$2 103.29

3533.65 -40.26 132.19 203.33 92.D5 lS 48 21 2533.6 -35.04 102.39

3473.97 -34.DS 127.32 203.52 87.31 16 7 37 2474.D -31.60 98.86

3360.89 -29.27 118.32 203.08 83.84 16 41 48 2560.9 -28.86 90.90

3147,95 -27.34 102.4; 202.82 82.4T 17 44 12 2147.9 -27.74 75.41

2835.33 -29.27 79.69 203.08 83.84 IS 15 54 1835.4 -28.86 52.27

2520.79 -34.08 53.24 203.52 67.3! 20 31 10 1520.8 -31.60 27.78

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE t.5225 TRA 1.45/2 TC3-2.2329 8AU .723D SGT 3473.7 SGR 4172.9 SG3 1173,5

ROE 1.6459 RRA 2.2914 RC3-1.7245 FAU .13128 RRT .9595 RRF .9992 RTF ._aS4

FDE 5.0178 FRA 7.5597 FC3-5.9548 8SP 9028 808 5432.7 R23 .1135 R13 .9927

8DE 2.2421 ERA 2.7122 SCS 2.8452 FSP 2069 8Gl 5379.3 862 759.9 THA 50.40

LAUNCH DATE APR 8 197| FLIGHT TIME 238.00

HELIOCENTRIC CONIC DI8TANCE 575.817

RL 149.69 LAL -.DO LOL ISt. Sl VL 32.212 GAL -4.14 AZL 85.33

RP 213.46 LAP -.71 LOP 26.71 VP |2.6D7 GAP 3.52 AZP 93.60

tic 159.171 6L 69.30 GP -33.07 ZAL 132.10 ZAP 84.36 (TS 175,21

PLANETOCENTR1C CONIC

CS I7,750 VHL 4.213 DLA 17.87 RAL 326,69 RAD 6641.8 VCL 11.738

LNCN AZNTH LNCH TIN[ L-! TIME INJ LAT |NJ LONG INJ RT ASC

SO.O0 t3 1 3 3463.T0 -45.?1 125.08 199.08

90.00 15 19 31 3418.S2 -39.51 122.34 200.84

TO.DO 15 48 2 3333.87 -33.9? 113.38 201.59

eo.oo 16 33 12 3192.10 -29.86 105.82 201.77

90.00 17 44 4 2g63.33 -28.27 8g.OO 2Ol.T6

100.00 19 16 4 2666.57 -29.86 67.19 201.77

110.00 20 47 28 2380.49 -33.97 45.30 201.59

DIFFERENTIAL CCRRECTICN$

TDE 1.4506 TRA 1.6052 TC3-2.5334 BAU .7221

ROE 1.4183 RRA 2.1234 RC3-1.6835 FAU .14015

FDE 5.0151 FRA 8.2823 FC3-6.8375 DiP 88?4

BOG 2.0288 ERA 2.8642 SC3 3.0428 FSP 2264

ORBIT DETERMINATION ACCURACY

IT 104.5 6R 116.4 SS 126.9

CRT .9923 CRS -.9995 CIT -.968!

LSA 201,S NSA 12.1 SSA .3

ELI 137.S EL2 9.7 ALF 48.59

ARRIVAL DATE NOV 30 1971

EARTH TO MARl

HCA 191.|$ 8HA |$1.2| [CC .|8781 INC 3.6738 Vl 2S.TS7

TAL 333.23 TAP |G4,4G RCA 14?,16 APO 215.28 VE 21.?14

ZAE |18,65 [TE 201.54 ZAC 69.48 ETC 671.10 LVl 21.9_

PTH S.77 VHP 3.828 OPA -56.17 RAP 299.31 ECC t.2921

INJ AZNTH |NJ TIME PO CIT TIH INJ 2 LAT INJ E LONG

104,S? 15 38 $0 2438.7 -34.93 38.47

$8.69 16 16 48 2413.6 -31.82 94.14

93.77 16 43 33 2333.? -23,91 38.33

90,38 17 26 24 2192.1 -26,66 78.85

sg.11 18 33 2? 1963.3 -25.?9 62.27

$0,38 20 0 31 1566,6 -26.66 40.22

93.77 21 27 9 1380.5 -28.91 17.75

NID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SGT 3702.6 SGR 386g.0 SG3 1280.8 ST 104.5 SR 106.7 S$ 127.2

RRT ,963? RRF .9989 RTF .9637 CRT .9943 CR9 -.9993 CST -.98g6

$GS 5355.2 R23 .1248 R13 .g911 LSA 195.8 NSA 1t,8 $SA .4

SGI 5306.5 SG2 ?20.5 THA 45.3! ELI 14g.1 EL2 7.9 ALF 45.59

416



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APH 6 1971 FLIGHT TIR( |40.00

DISTANCE $T8.391

32,2G4 GAL "4,t9 AZL 86.04 HCA lIE.38 |NA

ARRIVAL DATE DEC E 19?1

HELIOCENTRIC CONIC

RL 149.89 LAL ".DO LOL IDS.Si VL

RP 213.?? LAP -,$8 LOP 27.90 VP EI.S?O GAP 3.33 AZP 83.09 TAL 333,01 TAP

RC I4I,S4S GL RS.S8 GP -3O.SS 2AL 133.87 ZAP 82.$6 [T8 174.49 ZAE l|9,0| [TE

PLANETOCENTRIC CONIC

C3 18.888 VHL 4.109 OLA 14o45 RAL 328.23 NAB R841,4 VEL |1.70| PTH 8.73 VHP 3.T18 OPA *$3,83 RAP 297.35 ECC 1.2779

LNCH AZHTN LNCH TIN[ L'I TIME INJ LAT iNJ LONG IHJ RT ACE INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

50.00 15 21 11 3384.46 -44,01 11T.90 198,59 11D,29 16 17 38 2384.5 -31.82 91,41

9D.QO IS 44 33 3322.28 "38,26 114.64 198.93 103o78 16 39 35 2322.3 -28.62 87.98

TO.DO 16 18 18 3222.94 "33.15 107.85 200,19 98.75 17 12 1 2222.9 -26.21 81.35

80.00 17 9 15 3063,32 -29.42 96.28 200.73 95.37 18 O 18 2088.3 -24.25 TO.O[

90.00 18 22 S[ 2825.54 -28.0D 78.g4 200.86 94.13 19 IO O 1825.5 -23,49 52.83

100.00 1g 52 6 2837,8D -29.42 57,63 200,?3 95.37 20 34 2A [537.8 -24.25 31.42

llO.OO 21 17 44 22sg.76 -33,15 38.76 200,19 98.75 21 $5 34 1289.8 -26.21 10.27

EARTH TO NARS

181,84 [C¢ .|8834 INC 3.1602 Vl 20.787

115.$? RCA 147.21 APO 215,3? V2 25.890

198.93 ZAC ?2,DO ETC 270.91 LVI 19.87

OIPFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4055 TRA 1.7600 TC3-2.7699 BAU .?23? SOT 3980.! 8GR 3589.4 883 1366.5 ST 105.2 8R 96.9 SS 127.6

ROE 1.2491RRA 1.9757 RCS-t.61SD FAU .14676 RRT .967! RRP .9986 RTF .96?2 CRT .9962 CR9 -.9989 CDT -.9911

FOE 4.9915 PRA 8.9?82 FC3-?.S253 BSP 8831 SGB $322.8 R23 .1342 R13 .9896 LSA 19[.4 NSA 10.9 88A .S

DOE 1.879?ERA 2.6459 BE3 3.2064 FSP 2430 $81 52?8.9 $82 680.$ THA 42.32 ELI IA2.9 EL2 6.2 ALP 42.66

FLIGHT TIME 242,00 ARRIVAL DATE DEC 4 1971

DISTANCE 388.$89 EARTH TO NARD

LOL 198,35VL 32.266 GAL -4,24 AZL 87.28 HCA 193.54 SMA 161,27 ECC ,18883 INC 2.7361 Vl 29,717

LOP 29.08 VP 22.535 GAP 3.t4 AZP 92,66 TAL 332,72 TAP 166.26 flEA 147.04 APO 215.50 V2 29,649

GP -28.32 ZAL 135.51 ZAP 8D,?8 [TS 173.67 ZA£ 118.13 ETE 196.60 ZAC 74.25 ETC 27D.73 LVI 18.06

DLA 11.50 RAL 329.59 RAD 6641.2 VEL 11.677 PTH 8.71 VHP 3.635 DPA -51.75 RAP 295.67 ECC 1.2681

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3316.69 -42.26 112.33 193.01 114.29 16 33 29 2318.? -28.74 87.52

3244.94 -36.83 108.57 197.71 10T,68 16 59 15 2244.9 -26.14 83.17

3138.14 -32.01 101.09 199.29 102.59 17 35 23 2133.1 -23.72 75.57

2960.52 -28.53 99.78 200.07 99.22 18 2? 36 1960.5 -21.92 93.31

2711.53 -27.22 ?l.O? 200.29 98.00 19 39 8 1716.S -21.23 45.94

2438.00 -28.38 50.15 200.0? 99,22 21 I 43 1435.0 -21.92 24.68

2179.96 -32.01 30.0t 199.29 102.59 22 18 58 [18O.O -23.?Z 4.48

LAUNCH DATE APR 6 5971

HELIOCENTRIC CONIC

RL 149.89 LAL -*DO

RP 2|4.08 LAP ".64

RC 143.986 GL 22.$5

PLANETOCENTRIC CONIC

C3 16.328 VHL 4.040

LNCH AZMTH LNCH TIME

SO.D0 15 38 13

60.00 16 5 lO

70,00 16 43 10

8O.OO 17 38 16

90.00 IS 53 S_

IO0.O0 20 21 8

110.00 21 42 31

DIFPERENTIAL CORRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3770 TRA 1.9125 TC3-2.9823 BAU *7813 8GT 4157,0 $GR 3332.8 383 [433.0 8T IDC.2 SR 88.T 88 127.5

ROE t.1170 RRA 1.8377 RC3-1,5293 FAU .15158 RRT ,9694 RRF .9983 RTP ,9898 CRT .9978 CRS -.9983 CST -.9925

PDE 4.9538 FRA 9.3610 FC3-8.0888 BSP 8845 8GB 5328.1 R23 .142[ RE3 .98C1 LSA 187.9 HSA 10.0 SSA .6

BDE 1.7731 BRA 2.6523 BC3 3,351D FSP 2868 SGI 5289,! SG2 6A3.3 THA 38.53 EL1 538.3 EL2 4.5 ALP 39.87

LAUNCH DATE APR 6 1971 PLIGHT TIHE 244.00 ARRIVAL DATE DEC 6 1971

HELIOCENTRIC CCNIC

RL /49.69 LAL -.DO

RP 224.39 LAP -.90

RC 146.344 GL 19.53

PLANETOCENTR|C CONIC

C3 |5.973 VHL 3._97

LNCH AZHTH LNCH TIHE

50.OO 15 52 SO

60.00 |6 22 44

TO.DO 17 4 ?

eO.O0 18 2 26

90.00 19 19 29

tO0.O0 20 45 18

t/0.00 22 3 34

DISTANCE $87.735 EARTH TO MARS

LOL 198.55 VL 32.288 GAL -4.29 AZL 87,62 HCA 194,72 8HA 181.32 ECC *1893? IHC 2.$797 Vl 29.76?

LOP 30.26 YP 22.49R GAP 2.96 AZP 92.30 TAL 382.42 TAP 167,14 RCA 14C.98 APO 21_,_5 V2 2S,806

GP "26,38 ZAL 138.80 ZAP 78,95 ETS 173.36 ZAE 117.08 ETE 194.55 ZAC 78,23 ETC 2?D.S? LVI [6,48

DLA 8,95 RAL 330.82 RAG 9641,0 VEL 11.663 PTH 8.70 VHP $.577 DPA -49.90 RAP 294.23 ECC 1,2RE9

L-I ?INE |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3280.35 -40.59 101,96 194.0/ 111o34 15 47 11 2260.3 -26.25 84.4?

3180°78 -35.39 103.?3 197.01 [10.89 17 15 45 2180.8 -23.78 ?9.39

3059.03 -30.?8 95.67 198.81 108.58 I? $5 S 2059,D -21.49 70.98

2576,37 -27,46 82.?5 |99.75 102.21 18 50 22 1876.4 -t9.T9 S7.97

2627.7[ -28.22 $4.76 ZOO,U4 IOl.OO 20 $ 17 162T.? -19.15 39.9?

2350.$5 -27.49 44,12 199.75 [02.21 21 24 29 1350.8 -19.79 19.34

2105.85 -30.?8 24,58 [g8.81 105.58 22 38 39 [105.8 -21.49 359.89

DIFFERENTIAL CORRECTIONS

TOE 1.3642 TRA 2.068? TC3-3.1693 8AU

ROE 1.0214 RRA 1,7183

FOE 4.9484 FRA 9.7847

6DE 1.?D42 8RA 2,6277

LAUNCH DATE APR 8 1971

HELIOCENTRIC CONIC

RL 149.69 LAL ".DO

tip 214o72 LAP ",57

RE 148,770 6L IT°O?

PLANETOCENTRIC CONIC

C3 IS.??1 VHL 3.971

LNCH AZNTH LNCH TIME

SO.DO 16 5 34

SO.DO 16 37 SS

TO,D0 17 22 5

8O.OO 18 23 O

90.00 19 41 13

lO0.OO 21 5 52

110.00 22 21 32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIOq ACCURACY

.7409 SGT 4384.8 SGR 8104.9 $83 1406.1 ST lOT.? SR 92.2 S$ 121.9

RC3-1.4143 FAD .15288 RRT ,5|89 flRP ,9978 RTF ,_IO CRT .9990 CRi -.9977 CSY -.9959

FC3-8.2860 23P 8990 $GB 5372.8 R23 ,[SO4 R1S .9868 LSA 186.1NSA 9.2 SSA .S

BE3 S.46?8 FSP 2710 361 $536.7 S62 621.5 THA 35.03 ELI 155,5 ELI 2.9 ALF 37.35

FLIGHT TIME 246.00 ARRIVAL DATE DEC 8 1971

EARTH TO MARS

INC 2.0760 v! 29.767

qPO 215.$2 v2 25.573

ETC 270.42 LVI 15.07

RAP 292.96 ECC !.2596

INJ 2 LAT INJ 2 LONG

-24.11 82.02

-21.72 76.33

-19.5! 67.26

-17,88 53.64

-17,27 35.37

-17.88 15.0!

-19.51 356.17

ORBIT DETERHINATION ACCURACY

ST 109.1 SR 75.5 S[ 125.9

CRT .9937 CR$ -.9967 CST ".9949

LSA 182.7 MSA 8.8 SSA .9

EL1 132.7 EL2 1.5 ALP 34.6?

DISTANCE 591.900

LOL 195,58 VL 82,271 GAL -4.35 kZL 87.92 HCA 195.80 3HA 18[,35 ECC .[9995

LOP 31,44 VP 22.460 GAP 2.78 AZP 92,00 TAL 382,11 TAP 168,00 RCA [46.91

GP -24,56 ZAL 137o88 ZAP 77.16 ET$ 172,93 ZAE 115,89 ETE 192,78 ZAC ?8.04

DLA 6,?4 RAL 331.83 RAD 9640.9 VEL 11,654 PTH 6.69 VHP 3.536 DPA -48.24

L-I TIHE [NJ LAT INJ LONG INJ RT A$C INJ AZHTH ]NJ TIME PO CST TIM

3213,14 -39.D5 104.48 t93.58 1_9.69 18 59 ? 2218.!

S127.03 -34.03 99.83 196,68 113.04 17 30 2 2127.0

299?.D9 -29.5? 9[.28 198.64 107,93 18 12 3 1997,1

2806.31 -28.38 77,84 199.?D [04.5? 19 9 47 1SDC.3

2553,93 -25.18 $9.62 200.03 103.37 20 23 46 1853,9

228D,78 "26.38 39.21 199.70 104.$7 2[ 43 53 1280.8

2043.9[ -29.57 20oi? 198.84 107.93 22 55 36 1043.9

DIFPER[NTIAL CORRECTION8

TOE 1.3555 TRA 2.2129 TC3-3,3409 8AU .7892

RDE .9269 RRA !.5924 RC3-1,342? FAU .15736

FDE 4.8404 FRAIO.02?? FC3-8.6488 DSP 8994

BDE 1.8432 BRA 2.7265 B¢3 3.G007 FSP 2?2?

MID-COURSE EXECUTION ACCURACY

$GT 4804.5 SGR 28?8.3 SG3 1518.8

RRT .8724 RRF .9971RTF .9739

SG8 5450.2 R23 .1509 R13 .9958

SG! 5399.9 882 5?2.5 THA 31.69
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE kPR 8 1971

HELIOCENTRIC CC_NIC

RL 149.89 LAL -.DO

RP 2IS.D4 LAP -,53

RC 151.211 GL 14.81

PLANETOEENTRIC CONIC

C3 15.6Tg VHL 3.960

LNEH AZNTH LNCH TIME

50.00 16 16 46

80.00 16 51 13

7O,OD 17 37 44

80.00 16 40 49

90.00 19 59 58

100.00 21 25 41

110.00 22 37 11

FLIGHT TINI_ |4i,DO ARRIVAL DATE DEC 10 1971

DISTANCE 596.078

LOL 185.55 Vb 32.275 GAL -4.41AZL 88,19 HCA 161.07

LOP 32.61 VP 22.425 GAP 2.59 AZP 91.73 TAb 331.76

GP -22.68 ZAk 138.8t ZAP 75.40 ET$ 172.56 ZAE t14.62

DLA 4,82 RAL 332.96 RAO 6640.9 VEL 11.650 PTfl 6.69

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

3173.38 -3?.67 101.67 193.42 121.54

3081.72 -32o77 96.64 196,64 114.90

2944.88 -28.42 87.63 198.72 109.80

2?47.33 -25.28 73.7g 199.87 106.44

2491o8g -24.11 55,38 200.23 105.24

2221.81 -25.28 35.16 19g.87 106.44

1991,70 -28.42 16.35 198.72 109.80

EARTH TO MARS

INk 181.42 ECC .16059 INC 1.8159 Vl 2|.767

TAP 166,86 RCA 146.84 APO 216.00 V2 25,536

ETE 191.14 ZAC 79.64 ETC 270.28 LVI 13.82

VHP 3.509 OPA -46.75 RAP 291.84 ECC 1.2580

INJ TIME PO C$T TIM INJ 2 LAT IN; 2 LONG

17 9 39 2173.4 -22.27 80.02

17 42 35 2081.7 -19.94 75.83

18 26 49 1944.9 -17.78 64.20

19 26 36 1747.3 -16.19 50.08

20 41 30 1491.9 -15.59 31.59

22 0 42 1221.8 -18.19 11.45

23 10 22 991o7 -17.78 353.12

DIFFERENTIAL CC_RECTION$

TDE 1.3585 TRA 2.3621 TC3-3.4900 9AU .7772

ROE .8603 RRA 1.4840 RC3-1.2519 FAU .15917

FOE 4.7726 FRAIO.2411 FC3-8.7887 BSP 9132

DOE 1.6080 BRA 2.7896 6C3 3.7077 FDP 2768

LAUNCH DATE APR 6 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4823.7 9GR 2678.9 383 1539.0 ST 111.0 SR 70.2 95 124.7

RRT .9734 RRF .9964 RTF .9755 CRT ,999g CR9 -.9955 CST -.9958

9GB 5517,7 R23 .1515 R13 ,9651 LSA 180.9 MSA 8.4 88A 1.0

681 5491.3 SG2 536.9 THA 28.7D ELI IS1.3 EL2 1.0 ALF 32.29

FLIGHT TIMd[ 250.00 ARRIVAL DATE DEC 12 1971

HELIOCENTRIC CONIC

RL 149.69 LAL -.DO

RP 215.37 LAP -.50

RC 153.669 GL 13.00

PLANET_ENTRIC CONIC

C3 15.670 VHL 3.959

LNCH AZHTH LNCH TIHE

S0.00 16 26 43

60.00 17 2 58

70.00 17 51 30

80.00 18 56 25

90.00 20 16 23

100 qn 21 39 17

110.00 22 50 57

LEA. 195.55 VL 32.279 GAL

LOP 33.78 VP 22.386 GAP

GP -21.55 ZAL 139.61 ZAP

DZ6?ANCE 600,245 EARTH TO MARS

-4.47 AZL 88.41 HCA 198.24 SNA 181.48 ECC .19|27 INC 1.5851 Vl 29.767

2.4! AZP 91.51 TAL 331.46 TAP 169.70 RCA 146.77 APO 216.19 V2 25.4g9

73.68 ET9 172.26 ZAE 113.28 ETE 189.74 ZAC 81.08 [TC 270.16 LVI 12.71

DLA 3.14 RAL 333.91 RAO 6640.8 VEL 11.650 PTH 6.69

L-I TIHE INJ LAT INJ LONG INJ RT A$C INJ A2NTH

3139.75 -36.45 99.39 193.49 123.00

3043.30 -31.64 94.01 196.80 116.39

2900.55 -27.36 84,62 198.97 111.29

2697.26 -24.27 70.41 200.20 107.94

2439.23 -23.12 51.84 200.59 106.75

2171.73 -24.27 31.78 200.20 107.94

194T.37 -27.36 13.53 198.97 111.29

VHP 3.493 DPA -45.40 RAP 290.86 ECC 1.2579

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 19 3 2139.7 -20.69 78.38

17 53 42 2043.S -18.39 71.75

18 39 51 1900.6 -16.27 61.65

19 41 23 1697.3 -14.71 47.10

20 57 2 1439.2 -14.12 28.45

22 15 29 1171.7 -|4.71 8.47

23 23 24 947.4 -16.27 350.57

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3680 TRA 2.5107 TC3-3.6240 DAU .7973 6GT 9039.6 9GR 2496.7 SG3 1551.3

RDE .8045 RRA 1.3848 RC3-1.1651FAU .15963 RRT .9739 RRF .9954 RTF .9769

FDE 4.7D66 FRA10.3960 FC5-8.8303 BSP 9304 SGB 5624.2 R23 ,1504 R13 .9845

8DE 1.5871BRA 2.8673 DC3 3.8060 F$P 2793 961 5601.0 SG2 510,4 THA 25.99

LAUNCH DATE APR 6 1971 FLIGHT TIME 252.00

NELIOCENTRIC CONIC DISTANCE 604.409

RL 149.69 LAL -.00 LOL 195.59 VL 32.263 GAL -4.54 AZL 88.62 HCA t99.40

RP 215.71 LAP -.46 LOP 34.95 VP 22.350 GAP 2.23 AZP 91.31 TAL 331.12

RC 156.143 GL !1.30 GP -20.26 ZAL 140.32 ZAP 72.0D ET8 172.01ZAE 111.91

PLANETOCENTRIC CONIC

C3 15.728 YHL 3.966 DLA 1.66 RAL SS4.Tg RAD 6640.9 VEL 11.652 PTH 6.69

LNEH AZNTH LNEH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

50.00 t6 55 38 31!1.22 -35.38 97.51 193.73 124.1T

60.00 t7 13 27 3010.61 -30.63 91.83 197.1! 117.50

70.00 18 3 44 2862.75 -26.40 82.|0 199.38 112.50

80.00 19 10 14 2654.49 -23.55 67.57 200.64 109.18

90.00 20 30 34 2394.22 -22.2! 48.86 201.06 107.97

100.00 21 53 9 2128.96 -23.35 28.94 200.64 109.16

110.00 23 3 10 1909.56 -26.40 11.01 199.36 112.50

ORBIT DETERMINATION ACCURACY

ST 113.1 9R 65.6 S8 123.4

CRT .9995 CR6 -.9941 C$T -.9966

LSA 179.6 HSA 8,1 8SA 1.1

ELI 130.8 EL2 1.8 ALF 30.09

ARRIVAL OAT[ DEC 14 1971

EARTH TO HARS

SNA ISI,59 ECC °19200 INC 1.3837 Vt 29.76T

TAP 170.52 RCA 146.69 APO 216.41 V2 25.4_1

ETE 188.51 ZAC 82.$7 ETC 270.04 LV| 11.70

VMP 3.485 DPA -44.18 RAP 290.00 ECC !.258§

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

17 27 29 2111.2 -19.34 77.01

18 3 38 2010.6 -17.06 70.02

|8 51 27 1862.7 -14.96 59.51

19 54 29 1654.5 -15.40 44.60

21 10 46 1394.2 -12.82 25.76

22 28 55 1129.0 -13.40 5.9Y

23 55 O 909.8 -14.98 348.43

DIFFERENTIAL CORRECT|ONS HID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

TOE 1.3838 TRA 2.8594 TC3-3.7406 DAU .8|85 8GT 5251.3 5GR 2329.9 $83 1555.0 ST 115.5 8R 61.6 58 122.1

ROt .7388 RRA 1.2937 RC3-1.0769 FAU .1595! RflT .9738 RRF .9842 RTF ._,79 CRT .8988 CR$ -.9924 COT -.9972

FOE 4.6429 FRAtD.§OI$ FC3-5.7813 98P 9513 889 5744.9 R23 .1473 R|3 .9841 LSA 170.8 MSA 6.0 SSA 1.2

6DE !.5788 8RA 2.9574 8C3 3.8925 FSP 2005 $81 5724.3 SG2 406.0 THA 25.55 ELI 130.9 EL2 2.9 ALF 88.03

LAUNCH DATE APR 6 1971 FLI�NT TIME 2S4.OO ARRIVAL DATE DEC 18 1971

HELIOCENTRIC CONIC

RL 149.89 LAL -.DO

RP 216.04 LAP -.42

RC 156.631GL 9.79

PLANET_ENTRIC CONIC

C3 15.833 VHL 3.979

LNCH AZHTH LNCH TIME

SO.DO 16 43 41

80.00 17 22 52

70.00 18 14 40

80.00 19 22 $4

90.00 20 45 49

IOO.OD 22 5 26

110,00 23 14 7

DIFFERENT IAL CORRECTIONS

TOE 1.4049 TRA 2.8083 TC3-3.6439 BAU .8404

ROE .7213 RRA 1.2t02 RE3 -.9950 FAU .15845

FDE 4.5843 FRA10.5667 FC3-B.6645 DIP 9748

BDE 1.5795 9RA 3.0580 BC3 3.9706 FSP 2807

DISTANCE 608.569 EARTH TO MAR8

"4.11 AZL 88.79 HCA |O0,|D |HA 18|.62 |CC .IR2T7 INC 1.2045 Vl 98.787

2,05 AZP 91.13 TAL 330,7T TAP 171.34 RCA 148,81 APO 216.63 V2 23,424

LVl 10.T9

LOt. t95.$5 VL 32o28T GAL

LOP 38.11 VP 22.313 GAP

GP -19.09 ZAL 140.66 ZAP ?0.36 ET8 |71.B0 ZA( 110.SD ET[ 187.42 ZAC 63.55 ETC 289.94

DLA .37 RAL 335.62 MAD 6640.9 V(L 11.657 PTH 8.69 VHP 3.484 DPA -43.DT RAP 289.23 ECC 1.2608

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO C6T TIN INJ 2 LAT INJ 2 LONG

3088.98 -34.44 95.96 194,D9 IE5.12 |T 35 8 2087.0 -18.18 75.8?

2982,73 -2g.74 90.01 lg7,53 118.56 18 12 35 1982.7 -IS.9! 80.56

2830.39 -25.54 79,98 199,85 113.4g 19 I 51 1630.4 -13.81 3?.70

2617.79 -22.30 65.1T 201.18 110.16 20 6 12 1617.8 -12.26 42.47

2355,58 -21.37 46.53 2DI.61 108.97 21 23 5 1355.6 -11.88 23.50

20g2.27 "22.50 26.54 2D1.18 11D.16 22 40 18 1Dg2.3 "12.26 3.84

1877.20 -25.54 8,89 199.85 113,49 23 45 24 877.2 -13.81 346.62

MID-COURSE EXECUTION ACCURACY OR91T DETERMINATION ACCURACY

6GT 5459.2 $GR 2177.7 SG3 1551.9 8T !18.0 8R 58.2 $S 120.9

RRT ,9752 RRF .9927 RTF .9788 CRT .99T1CRS -.gg04 CST -.g978

$GB 5877.5 R23 .1441 R13 .9837 LSA 178.5 NSA 8.0 86A 1.2

SG1 $859.0 $G2 466.4 THA 21.36 EL1 131.5 EL2 4.0 ALF 26.19
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR S 16T1

HELIOCENTRIC CONIC

RL 146.S9 LAL -,00

RP 816.$9 LAP ".59

RC 161.164 GL 1.44

PLAN[TOCENTRIC CONIC

C3 IS,962 VHL 5.996

LNCM AZNTH LNCH TIME

SO,DO IS SO 59

G0,00 17 31 23

70.00 18 24 31

80,00 19 33 38

90,00 20 56 26

PLIGHT T|I_ 256,00 ARRIVAL OATE DEC 11 IIYI

LOL 195,55 VL $|,292 6AL

LOP 3?.27 yP 22,277 GAP

GP "19,02 ZAL 14|.95 ZAP

OISTANCE 612.?27 EARTH TO MARS

"4,96 AZL 88,9S NCA 20|,72 6NA |81.?0 ECC ,193S9 INC !.0447 Yl 26.7S7

1,88 AZP 90,9? TAL 530.42 TAP 172,14 RCA 146.53 APO 216.67 V2 25.309

U.77 [T$ 171.63 Zk[ 109.09 £T[ IS|,47 ZAC 84.62 [TC 2s9.es LVl 9.96

VNP 3,490 OPA -42,06 RAP 121,5i [CC |,2550

INJ TIN[ PO CST TIN ZNJ 2 LAT INJ 2 LONG

1? 42 5 2066,4 "17,19 ?4,92

18 20 41 1958,9 -14,92 67,35

19 11 14 1802,6 -12,92 36,17

20 16 44 1566,2 -11,26 40,66

21 34 8 1322,3 -10.68 21,57

OLA ".?? RAL 336.41 RAO t64t.O V[L 11.R63 PTH S.?O

L-1 TIN[ INJ LAY INJ LONG INJ RT ASC |HI AZNTH

30641.39 -33.62 94.6? 194,54 125,69

2958,93 -28,95 88,46 198,04 119,36

2802,64 -24,?7 78,18 200,41 114,30

2586,23 -21,75 63o13 201.75 110,98

2322,31 -20,62 44.18 202.23 109,79

100.00 22 16 30 2060.70 -21.75

110.00 23 23 $8 184g.45 -24.??

DIFFERENTIAL CORRECTIONS

TOE 1.4305 TRA 2.95?? TC3-5,9342 BAU .8632

ROE ,6904 RRA 1,1335 RC3 ",91T7 FAU ,15672

FDE 4,5294 FRAIO.6010 FC3-8,4897 9SP 10008

DOE 1,5884 6RA 3,1674 8C3 4,0398 FSP 2802

24,50 201,78 110,96 22 50 5t 1060,7 -11,26 2,03

7,10 200,41 114,30 23 $4 4? 849,5 "12.82 345,09

. HID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 5663,0 SGR 2038,0 SG3 1543,4 ST 120,7 SR 55,2 SS |19,6

RRT ,9721 RRF ,9909 RTF ,9794 CRT ,9951 CRS -,9881 CST ",9983

3GB 6018.9 R23 ,1396 R13 ,9834 LSA 178,5 NSA 8.2 SSA 1,3

SGI 6001,9 962 451,1 THA 19,40 ELI 132,6 EL2 5,0 ALF 24,49

LAUNCH DATE APR 6 1971 FLIGHT TIH_ 258.00 ARRIVAL DATE OEC 20 1971

HELIOCENTRIC CONIC

RL 149,69 LAL -.DO

RP 216,73 LAP -,35

RC 183,649 CoL 7,23

PLANETC_ENTRIC CONIC

C3 16,16? VHL 4,021

LNCH AZNTH LNCH TINS

50,00 16 57 38

60.00 17 39 6

70.00 18 33 26

80.00 19 43 36

90.00 21 S 54

100.00 22 26 30

110.00 23 32 53

DISTANCE 616,880 EARTN TO MARS

LOL 195,55 VL 32,298 GAL -4,75 AZL 89,10 HCA 202,88 8HA 181,78 [CC ,19444 INC ,9005 V! 29,767

LOP 38,43 VP 22,240 GAP 1,70 kip 90,83 TAL 330,05 TAP 172,93 RCA 146.44 APO 217,13 V2 25,347

GP -17,05 ZAL 142,06 ZAP 67,22 ETS 171,49 ZAE 107,67 ETE 185,63 ZAC 85,60 ETC 269,77 LVI 9,_9

DLA -1.78 RAL 337.15 RAD 6641.1 VEL 11.671 PTH 6.71

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN

3048,91 -32,92 93,59 195,06 126,52

2938.61 -28,27 87,20 198.61 120.01

2778.82 -24,t0 76,66 201,03 114,9?

2959,04 -21,08 61,39 202,43 111,63

2293,60 -19,98 42,35 202,90 110,47

2033,51 -21,08 22,76 202,43 111,68

1825,64 -24,10 $,58 201,03 114,97

VHP 3,501DPA -41.13 RAP 287,97 ECC 1,2661

INJ TIN£ PO CST TIN INJ 2 LAT INJ 2 LONG

17 48 27 2048.9 -16.35 74,11

18 28 5 1938,6 -14,07 66.29

19 Ig 45 1776,8 -11,96 54,86

20 26 17 1559,0 -10,39 39,11

21 44 7 1293.6 -9.80 19.91

23 O 23 1033.5 -10.39 .48

24 3 18 825.6 -11.96 343.78

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4589 TRA 3.1060 TC3-4,0189 BAU .8871 $GT 5261.7 SGR 1910.5 SG3 1529.2 ST 123.4 SR 52.5 SS 118.2

ROE .6638 RRA 1,0617 RC3 -,8475 FAU ,15482 RRT ,9706 RRF ,9868 RTF ,9800 CRT ,9925 CR6 -,9854 CST -,9987

FOE 4,4687 FRAID,9975 FC3-8,2903 86P 10267 6GB 6165,2 R23 ,1339 R13 ,9833 LSA 178,6 NSA 8,4 SSA 1,3

BDE 1.6028 BRA 3,2824 8C3 4,1045 FSP 2783 $G1 6149,6 662 438,4 THA 17,65 ELI 134.0 EL2 5,9 ALF 22,92

LAUNCH DATE APR S 1971 FLIGHT TIME 260,00

HELII_ENTRIC CONIC DISTANCE 621.030

RL /49.69 LAL -,00 LOL 195.88 VL 32,303 GAL -4,82 AZL 89,23 HCA 204,03 SN4

RP 217.08 LAP -.31 LOP 39,58 YP 22,204 GAP 1,52 AZP 90.70 TAL 329,68 TAP

RC 166.178 GL 6,14 GP -16,16 ZAL 142,55 ZAP 65,72 [T6 171,37 ZAE 106,26 [TE

PLANETOCENTRIC CONIC

C3 16,383 VHL 4,048 DLA -2,68 RAL 337,87 RAO 6641,2 VTL 1!,680 PTH 6,?2 VHP 3,516 DPA "40,2? RAP 20Y,46 EC¢ 1,2696

LNCH AZNTH LNCH TINS L'I TIN[ INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

50.00 17 3 44 3034.13 -32.32 92.69 • 195.64 127.03 17 54 18 2034.1 -15.63 73.44

60,00 17 46 9 2921,30 -27,67 85,12 199,22 120,SS 18 54 5! 1921.3 -13,34 65,41

70,00 1S 41 33 2758,41 -23,50 ?5,38 201,68 !15,52 19 27 31 1758,4 -i1,21 53,?5

90,00 19 52 42 2535.6! -20.48 59.91 203,13 112.21 20 34 58 1535.6 -9.64 37.78

90.00 21 15 23 2268.82 -19.55 40.77 203.60 111.03 21 55 12 1288.8 -g.04 18,48

100,00 22 35 34 2010,08 -20,45 21,28 203,13 112,21 23 9 4 1010,1 -9,$4 359,t5

!10,00 23 40 sg 1808.23 -23.50 4.29 201.68 |15.$2 24 lI 4 805.2 -11,21 342.6?

DIFFERENTIAL CORRECT|ON6 NIO-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[ 1.4907 TRA 3.2545 TC3"4.OS?O 8AU .9|14 SGT S055.6 SGR 1793.0 SGS ISll.l ST 126.3 SR 50.1 SS 115.9

ROE ,6410 RRA ,9gst RCS ",7821 FAU ,15246 RRT ,9685 flRF ,9562 RTF ,_04 CRT ,8894 CRS ",9824 CST -,9990

FDE 4,4109 FRAIO.S698 rCS-l. OS64 BSP 10554 $66 6315.5 R23 .1278 R13 ,9831 LSA 179.0 NSA 8.? SSA 1,4

DOE 1,6230 6RA 3,4034 BC3 4,1611 FSP 2755 $61 6300,9 $62 429,1 THA 16,08 ELI 135,? EL2 6,0 ALF 2I,SO

LAUNCH SATE APE S 1971 FLIEHT TIME 262,00

NELIOCENTRIC CONIC DISTANCE $23,176

RL 149,69 LAL ",00 LOL 193,§§ VL $2,_0R GAL -4,90 AZL $9,$3 NCA 203,|9 8MA 28,76?

RP 21?.45 LAP ".26 LOP 40.?S VP 22.1$7 GAP 1.34 AIR 90.39 TAL 329,31 TAP 25.268

R¢ 186,717 GL S.IS GP "15,$4 ZAL 143.01 ZAP 6d.27 [T8 171,26 ZAE 104.86 ETE 7,83

PLANEYOCENYRIC CONIC

C3 16.626 VHL 4,07? DLA -3,47 RAL $38°$3 flAD 6641.3 VEL 11.290 PTN 6.72 VHP 3,334 DPA -39.49

LNCH AZNTH LNCH TIME L'I TINS |NJ LAT INJ LONG INJ RT A$C INJ AZNTH [NJ TIME PO CST TIN

50.00 1? 9 21 3021.69 -3t.81 91.95 196.25 127.46 17 59 43 2021.7

60,00 1Y 82 37 2g06,61 -27,16 65,21 199,88 121,00 18 4! 4 1906,6

70,00 18 48 57 2740,95 -22.99 74,28 202,38 115,98 19 34 38 t741.0

80,00 20 0 58 2515.46 "19.96 58,64 203.83 112.68 20 42 54 1515.5

90,00 21 24 2 2247,46 -18,82 39,43 204,34 111,50 22. 1 29 1247,5 -8.38

100,00 22 43 50 1989,93 -19,96 20,01 203,85 112,68 23 IV 0 989,9 -8,98

110,00 23 48 24 17S7,?? -22,99 S,20 202,38 115,98 24 IS 11 ?87.8 -10,57

DIFFERENTIAL CCRRECTION8 NED-COURSE EXECUTION ACCURACY

TD_ 1.5251 TRA 3,4032 TC3-4,1507 BAU ,9364 SGT 5245,1 3GR 1685,2 $63 1489,7

ROE .6234 RRA ,9333 RC3 -,?220 FAU ,14985 RRT ,9658 RRF ,9831 RTF ,g808

FOE 4.3546 FRAIO,3210 FC3-7o803! BSP 10805 SGB 6488,5 R23 ,1214 R13 ,9830

BOE 1,6476 BRA 3,5288 8C3 4,2130 FSP 2723 SG1 6454,7 SG2 422,9 THA 14.67

ARRIVAL DATE DEC 22 1971

EARTH TO MARS

181.87 ECC ,19534 INC ,7698 Vl 29,767

173.T1 RCA 145,34 APO 217.40 V2 25.308

184.88 ZAC 86,50 ETC 269,T0 LVI S,49

ARRIVAL SATE 02¢ 24 1971

[ARTN TO MARS

t91,96 [CC *|9625 INC .6505 VI

174,46 RCA 146.25 APO 217,68 V2

194,22 ZAC 87,32 ETC 269.64 LVl

RAP 287.03

INJ 2 LAT

-IS,D3

-12.72

-10.57

-8.98

£CC 1.2733

INJ 2 LONG

72,89

64*67

$2.80

36,64

1?.28

$58.01

341.72

ORBIT DETERNINAT|ON ACCURACY

ST 129,1SR 48,0 SS 115.S

CRT .9857 CRS -.9790 CST -.g9g2

LSA 17g.s NSA 9,1 $SA 1.A

ELI 137,6 EL2 7.6 ALF 20.20
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR G 1971

HELIOCENTRIC CONIC

RL 149,8R LAL ",DO

RP 217.?8 LAP ".24

RC 171.298 ;L 4,25

PLAN[TOCENTRIC CONIC

CS 18.8g3 VNL 4.1[D

LNCH AZHTH LNCH TIME

50.00 !? [4 33

SO,DO 17 58 34

70.00 18 55 45

eO.O0 20 8 32

90.00 21 31 36

100.00 22 51 24

110.00 23 55 11

FLIGHT TIME 164,00 ARRIVAL DATE DEC 29 1911

DISTANCE 828,317 EARTH TO MARl

LOL 113,93 VL 32,319 GAL "4,98 AZL 89,48 HCA 209,92 8NA 182,08 [C¢ ,19725 INC .941? V| 29.717

LOP 4to87 VP 82,|3[ GAP 1,17 AZP 90,49 TAL 328,82 TAP 17S,24 NCA |48.15 APO |17,97 V2 2S. 829

GP -14,59 ZAL 143,45 ZAP _,87 ET8 171.21 ZA[ 103,48 [TE 183o84 ZAC 88,0? ETC 289.§9 LVI 7.23

OLA -4.17 RAL 338.20 RAD 8641.4 VEL 11.702 PTH 8.73 VNP 3.558 DPA -38,76 RAP 298.89 ECC 1,2790

L-| TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH |NJ TIN[ PO CST TIM INJ 2 LAT IMJ 2 LONG

301|.30 -31,37 91.34 196.99 [27.80 18 4 44 2011.3 -14.52 72,42

2894.21 -26,73 84,45 200.58 [21.36 18 48 48 1894.2 "12,[g 84,04

2?29.08 -22,54 73.38 203.09 116.37 19 41 11 1726.1 -10.02 52,00

2498.18 -19.$0 5?.58 204.59 113,07 20 50 10 [498.2 -9,42 35.8?

2229.09 -18.36 38,28 205.09 111.89 22 S S 1229.[ -?,91 13.22

1972,65 -18.30 18.93 204.58 113.07 23 24 18 972.? -R,42 337,04

2?72.90 -22.34 2.28 203,09 116.37 24 24 44 772,9 -10,02 340.92

DIFFERENTIAL CCRRECTIONS

TD[ 1.5633 TRA 3,5534 TC3-4.2032 8AU .9611

RDE .8083 RRA .8760 RE3 -.6859 FAU .14680

FOE 4.3028 FRAtO.4586 FC3-7.5233 BSP [1093

90[ 1.6775 8RA S.8398 8C3 4.2556 FSP 268?

LAUNCH DATE APR G 197]

HELIC_ENTRIC CONIC

NID-CC(JRS[ EXECUTION ACCURACY _8IT DETERMINATION ACCURACY

8ST 6430.8 8GR 1586,8 883 1466.0 8T [32.1 8R 46.2 89 114.2

RRT .9624 RRF .9794 RTF .99[0 CRT .9816 CR$ -,9753 C$T -.9994

3_B 6623.8 R23 .1151 RE3 .9828 LSA 180,4 M3A 9.5 SSA 1.4

881 6610.4 $82 419.4 THA 13.4[ ELI 139.7 EL2 8.3 ALF 19.02

FLIGHT TIME 266.00 ARRIVAL OAT[ DEC 28 1971

DISTANEE 633.454 EARTH TO MARS

RL 149.69 LAL -.OD

RP 218.15 LAP -.20

RC 173.829 GL 3.44

PLANETOCENTRZC CONIC

C3 17.283 VHL 4.249

LNCH AZMTH LNCN TIME

50.00 17 19 2[

60.00 18 4 3

70.00 19 1 59

80.00 20 [3 28

90.00 21 5g lO

I00.0o 22 59 20

110.00 0 5 21

LOL [95.59 VL 32.321GAL "5.06

LOP 43.01 VP 22,093 GAP ,99

GP -[3,89 ZAL 143.87 ZAP 6[,31

AZL 89.56 HCA 207,46 8MA 182.16 [CC .19827 INC ,4423 V! 29.787

AZP go,3g TAt. 328.53 TAP 175.gg RCA 146.05 APO 2[8.28 V2 28.189

ETS 171,16 ZAE [02.11ET[ 183,12 ZAC 88.?7 ETC 269.55 LVI 6.66

DIFFERENT | AL CORRECTIONS

TDE !.6032 TRA 3.7033 TC3-4.2497 8AU ,9864

RDE .5958 RRA .8222 RC3 -.6146 FAU ,[4384

FOE 4.2500 FRAIO.3?SB FC3-7.2373 88P 21375

80[ 1.7104 BRA 3,?935 8C3 4.2938 FSP 2848

LAUNCH DATE APR G 197i

HELI_ENTRIC CONIC

RL 149.69 LAL -,00

RP 218.52 LAP -.17

RC 178.400 GL 2.89

PLANETC_ENTRIC CONIC

C3 27.492 VHL 4.282

LNCH AZHTH LNCH TIN[

50.00 17 23 50

80.00 18 9 8

70.00 19 ? 44

80.00 20 21 50

go.oo 21 45 49

]O0.O0 23 4 42

110.00 0 11 ?

DLA -4.80 RAL 339.83 RAO 6641.6

L-I TIME INJ LAT INJ LONG

3002.71 -31,02 90.83 197,56 128.08 18 g 24

2883,83 -26.36 83,82 201.28 121,66 18 52 ?

2713.48 -22.16 72.58 203.83 116.68 19 47 13

2483.43 -19.10 56.65 205,35 113.39 20 56 51

2213.37 -17.96 37.30 205.86 112.22 22 16 3

1957.90 -19.10 18.02 205.35 113.39 23 30 58

1760.30 -22.16 1.50 203,83 [16.68 0 34 42

MID-COURSE EXECUTION ACCURACY

8GT 6621.4 8GR 1498.2 $83 1440.0

RRT .9582 RRF .g?sI RTF ,g81l

SOB 8778.6 R23 .[089 R13 ,882?

8G[ 8765.7 382 418.1 THA 12.28

VEL 11,714 PTM 6.75 VMP 3.581 DPA -38,08 RAP 286.35 ECC 1,2828

INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

FLIGHT TIME 2U.O0

DISTANCE 837.588

LOL 195.53 VL 32.328 GAL -5,14 AZL 89.65

LOP 44.15 VP 22.059 GAP .81 AZP 90.31

GP -13,25 ZAL [44,27 ZAP 60.iS [TS 171.12

DLA -5.38 RAL 340.43 RAD 8641.7 VEL 11.727

L-I TIME INJ LAT INJ LONG INJ RT ASC

2995.7[ -3D.72 90.43 198.25

2875.24 -26.05 83.31 201.98

2702.91 -21.05 71.93 204.50

2470.92 -[B,7G 55.87 206.12

2199.96 -[7.8[ 36.47 206.64

1945.39 -[9.76 17.24 206.12

1749.73 -2|.83 .85 204.58

2002.7 -14.10 72.03

1883.8 -11.75 83.52

1713.5 -9.56 51.32

1483.4 -7,94 34,85

1213.4 -7.32 15.32

957.9 -7.94 356._1

760.3 -9,56 340.24

_EIT DETERMINATION ACCURACY

ST 135.1 8R 44.6 98 112,R

CRT .9770 CR3 -.9713 CST -.9995

LSA 181.3 MSA g.g 85A 1.4

ELl [41.9 EL2 9.0 ALF 17,95

ARRIVAL DATE DEC 30 19?1

EARTH TO MARS

HCA 208.60 8HA 188.E? [CC .19932 INC .3492 Vt 29.76?

TAL 328.13 TAP 1?6,73 RCA 145,84 APO 218.60 V2 25.149

ZAE tOO,T? ET[ 182.85 ZAC 99.41 ETC 269.52 LVI 6.12

PTH 6.78 VHP 3.808 OPA -37,46 RAP 286.11 ECC 1.2879

INJ AZMTH INJ TIME PO CST TIM INJ 2 LA1 INJ 2 LONG

128.30 IB 13 48 1995,7 -13.78 71.72

[2|.9[ 18 57 3 1875.2 -11.38 63.09

116.94 19 52 47 1702.9 -g.17 50.75

113,66 21 5 1 [4?0.9 -7.52 34,15

112.49 22 22 29 1200.0 -6.gO 14.59

113.68 25 37 8 945.4 -1.52 355.91

![6.94 0 40 16 749.7 -9.17 339.67

DIFFERENTIAL CCRRECTION$

TOE 1,648_ TRA 3,R544 TC3-4,2815 8AU 1.0114

ROE .5855 RRA .7720 RE3 -.5878 FAU .14031

FOE 4.1989 FRAIO.2D?3 FC5-9.9442 83P 11685

DOE 1,7472 ERA 3.9509 8C3 4.3249 FSP 2804

LAUNCH DATE APR 8 1921

HELIOCENTRIC CONIC

RL 149.99 LAL -,00 LOL 195.58 VL 32.334 GAL

RP 218.86 LAP ".13 LOP 45.28 VP 22.023 GAP

RE 1?8,981 GL 2.01 GP -[2,88 ZAL 144,67 ZAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 8787.8 SGR 1413.2 395 1412.3 ST 138.1SR 43.2 9S 111.5

RRT ,9533 RRF ,9700 RTF ._[3 CRT .9780 CR8 -.9665 C|T -._17

$GB 8933.3 R23 ,1029 RI3 .9826 LBA [82.4 NSA 10.4 8SA 1,4

88[ 6920,7 $82 418.4 TMA 11,2? EL1 [44.4 EL2 g.? ALF 16.90

FLIGHT TIME 27D,O0 ARRIVAL DATE JAN I 1972

Ol8TANC[ 641.712 EARTH TO MARS

-5.23 AZL 89.74 NCA 209.73 9MA 192.38 [CC °20041 INC ,2932 Vt 28,167

,84 kip 90.23 TAL 327.72 TAP 177.40 RCA 145.83 APO 218.93 V_ 25.109

56,9E ITS 171.10 ZA[ 99.45 ET[ 182,E4 ZAC 90.0[ [TC 289.$0 LVl 9.61

PLAN[TOCENTRIC CONIC

C3 17.822 VHL 4.22|

LNCH AZNTH LNCH TIME

50,00 [? 21 [

80.00 18 13 5[

70.00 lg 13 3

80.00 20 2? 43

go.o0 21 51 58

100.00 23 10 33

110,00 0 [8 26

DIFFERENTIAL CCRRECT]ON$

TDE 1.6904 TRA 4.0033 TC3-4.3210 6AU [.0371

RDE .5772 RRA .7245 RC3 -.324? FAU ,13691

FDE 4.1477 FRA10.1849 FC3-6.6307 88P 1[g47

ROE 1.7882 BRA 4.0?03 8C3 4.3528 FSP 2538

DLA -5.95 RAL 34[,02 RAO 884i8 VEL [!.T4[ PTH 6.77 VHP 3.639 DPA -39,87 RAP 285.92 ECC 1.2933

L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

2990.14 -30.48 80.10 199.g_ 128,49 18 l? S[ 1980.[ -[5,40 71.4Y

2868.24 -25.80 82.89 202.71 122,[[ ig I 39 1868,2 -El.OR 62.75

2694.14 -21.56 71.40 205.34 1i?.[5 [9 57 58 [694.1 -8.54 50.29

2460.41 -18.48 $3.23 208.91 113,98 2[ 8 43 1480,4 -7.18 33.59

2188.6g -17.32 35.78 207,43 112.71 22 28 24 1188.7 -6.35 13.92

1934.88 -18.49 16,80 206.g[ [13.98 25 42 49 934.8 -7,t8 554.g5

1740.g6 -21.58 .32 73S.34 117,15 0 45 2? 741.0 -8.84 339.20

NID-COURS_ EXECUTION ACCURACY ORDIT OETERMINATION ACCURACY

8GT 6959.5 SGR 1337.1 383 [385.2 8T 141.1 3R 41.9 SS 110.1

RRT ,94?5 RRF ,864[ RTF ,9813 CRT .9666 CRS -.gs25 CST -,ggg7

8GB ?086.7 R23 .0967 R13 .g824 L8A [83.5 MSA 20.8 SSA 1.4

SG! 7074.3 882 420.5 THA 10.35 EL1 146.8 EL2 10.3 ALF 16.09

420



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 6 1971

HELIOCENTRIC OONIC

RL 149.69 LAL °,OD

RP 218.25 LAP ".09

RC 181.572 GL 1,59

PLANETOCENTRIC CONIC

¢3 18.170 VflL 4.263

LNCN AZHTN LNCN TIME

50.00 17 31 55

60.00 18 16 14

70.00 19 17 59

60.00 20 33 B

90.00 21 5? 34

100.00 23 16 *0

110.00 0 21 21

FLIGHT TIN( 272.00 ARRIVAL DATE JAN $ 1972

DISTANCE 645.834 EARTH TO MARS

LO(. ISS.5S VL 36.34| GAL -5.32 AZL 66.82 NCA 210.96 SMA 182.49 ECC .201§4 INC .1835 VI 29.757

LOP 46.41 VP 21,667 GAP .46 AZP 90-,16 TAL 327,31 TAP 176,|? RCA J4S. 71 kPO 215.27 V2 25.088

GP -12,10 ZAL 14S.05 ZAP S7,69 [T6 171.09 ZA[ 96.15 [T[ 181.67 ZkC 90.56 ETC 269.45 LVl 5,12

DLA "S.SO RAL 34t.59 RAD Q64Z.O VEL 11.756 PTM 6.78 WtP 3,469 DPA "36.33 RAP 285.T8 ECC !.2690

L-| TIME INJ LAT INJ LONG IRJ RT ASC INJ AZNTN lNJ TXM[ PO CST TIN INJ 2 LAT INJ 2 LONG

2985.85 -30.30 69.66 199,66 128.61 18 21 41 1985.6 -13.27 71.28

2e62.67 -25.59 $2,55 203.45 '122.26 16 5 56 1862.7 -10,84 62.47

2666.98 "21.34 ?0.96 206.11 117.32 20 2 46 1687.0 -8.57 49.80

2451.69 "18.23 54.69 207.69 114.06 21 14 D 1451.7 -6.89 33.07

2179.26 -IT.D? 35.20 208.23 112.89 22 33 54 1179.3 -6.25 13.39

1926.16 -18.23 16.06 207.6g 114.06 23 48 6 926.2 "6.89 354.44

1?35.79 -21.34 359.88 206.11 117.32 0 50 15 733.8 -8.57 338.82

DIFFERENT IAL CORRECTIQN6

TOE 1.7369 TRA 4.1575 TC3-4.$476 DAU 1.0626

ROE .5707 RRA .6805 RC3 -.4652 FAU .13334

FOE 4.0987 FRAIO.0756 FC3-6.3535 BSP 12230

DOE 1.8283 9RA 4.2128 BCS 4.$746 FSP 2510

LAUNCH DATE AFR 6 1971

HELIOCENTRIC CONIC

NIO-C(:XhRSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 7127.3 SGR 1267.5 SG3 1553.3 6T 144.1 SR 40.8 88 108.8

RRT ,9407 RRF .9573 RTF .9812 CRT .9608 CR8 -.9574 C$T -.9998

$GB 7239.1 R23 .0913 R13 .9S22 LSA 194.6 NSA 11.3 SSA 1.4

SGI 7226.7 362 424.0 TNA 9.53 ELI 149.4 EL2 10.9 ALF 15,29

FLIGHT TIME 274.00 ARRIVAL DATE JAN S 1972

DISTANCE 649,950 EARTH TO NAR$

RL 149.69 LAL -.00

RP 219.62 LAP -.06

RC 184.172 GL .82

PLAN£TO¢ENrRI¢ CONIC

C3 18,535 VHL 4,305

LNCH AZNTH LNCH TIME

50.00 17 35 35

60.00 16 22 19

70.00 19 22 33

80,00 20 38 9

90.00 22 2 47

100.00 23 21 1

110.00 0 25 56

LOt. 195.55 VL 32.34g GAL "5.41 AZL 89.89 HCA 211.98 6NA 182.61 [CC .20270 INC .1079 Vl 29.767

LOP 47,54 VP 21.gSl GAP .28 AEP 90.09 TAL 326.90 TAP l?8.ii8 RCA 145.59 APO 21g.63 V2 25.026

GP -11.59 ZAL 145.43 ZAP 56.51 [T3 171.08 ZAE 96.88 ETE 181.54 ZAC 91.08 (TC 269.48 LVI 4,66

DLA -6.69 RAL 342.15 RAD 6642.2 VEL 11.771 PTH 6.80 VHP 3. 703 DPA -35.82 RAP 285.69 ECC 1.3050

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2982.69 -30.17 89.68 200.39 128.71 18 25 17 1982.? -13.12 71.14

2858.3? -25.44 82.30 204.20 122,38 19 9 58 1858,4 -10.66 62.26

2681.27 -21.16 ?0.62 206.68 117.46 20 ? 15 1681.3 -6.36 49.60

2444.59 -18.04 54.26 208.49 114.21 21 16 54 1444.6 -6.65 32.68

2171.53 -16,86 34.72 209.03 113.04 22 36 59 1171.5 -6.00 12.96

1919.06 -18.04 15.63 208,49 114.21 23 53 0 919.1 -6.65 534.05

1728.06 -21.16 359.53 206.88 117.46 0 54 44 728.1 -8.36 338.51

DIFFERENT IAL CCRRECTION6

TDE 1.7849 TRA 4.3101 TC3-4.3700 DAU 1.0686

ROE .5658 RRA .6389 RC3 -.4491 FAU .12975

FOE 4.0499 FRA 9.9596 FC3-6.0601 BSP 12503

BDE 1.8724 BRA 4.3572 BC3 4.3930 FSP 2459

MID-COURSE EXECUTION ACCURACY ORBIT DETERN1NATION ACCURACY

SGT 7290.7 SIR 1203.9 SG3 1322.7 &T 147.1 SR 39.8 SS 107.4

RRT .9328 RRF .9495 RTF .9811 CRT .9547 CR6 -.9523 CST -.9998

SGB 738g.4 R23 .0854 R13 .9819 LSA 186.1 NSA 11.7 68A 1.3

SG1 7377.0 5G2 428.7 THA 8.79 EL! 152.0 EL2 11.5 ALF 14.56

LAUNCH DATE APR 6 1971 FLIGHT TI_ 276.00 ARRIVAL DATE JAN 7 1972

HELIOCENTRIC CONIC

RL 149.69 LAL -.00

RP 219.99 LAP -.02

RC 186.781GL .30

PLANETOCENTRIC CONIC

C3 t8.816 VHL 4.350

LNCH AZHTH LNCH T|ME

50.00 17 39 1

60.00 18 26 9

70.00 19 28 49

80.00 20 42 48

go.o0 22 7 3?

100.00 23 25 40

!10.00 0 30 11

DISTANCE 654.060

LOL 195.59 VL 32.356 GAL -5.50 AZL 89.96 HCA 213.11 SNA 182.73 ECC .29390

LOP 48.66 VP 21.915 GAP .11 AZP 90.03 TAL 326.47 TAP 179.58 RCA 145.47

GP -11,11 ZAL 145.80 ZAP 55.36 [TS 171.06 ZAE 93.66 ET[ 181.24 2AC 91.56

DLA "7.03 RAL 342.69 MAD $642.4 VEL 11.787 PTH 6.81VHP 3,73T DPA -35.34

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2980.56 "30.08 89.55 201.12 128.78 18 28 42 1980.6

2855.23 -25.32 82.11 204.96 122.46 19 13 44 1655.2

2675.86 -21.02 70.35 207.66 117.56 20 It 25 1676.9

2438.94 -17.88 . 53.91 209.29 114.32 21 23 27 1438.9

2165.31 -16.70 34.34 209.83 113.16 22 43 42 1165.3

19/3.41 -17.88 15.26 209.29 114.52 23 57 34 913.4

1723.68 -21.02 359,27 207.66 117.56 0 58 55 723,7

EARTH TO MARS

1NC .0355 Vl 29.78?

APO 219.99 V2 24.98?

ETC 269.48 LVI 4.22

RAP 285.65 ECC 1.3113

INJ 2 LAT INJ 2 LONG

"13.01 71.04

-10.52 62.10

-8.20 45.36

"6,47 32.36

-5.81 12.80

-6.47 353.73

-8.20 358.28

O|FFEREHT 1AL C(_RRECYION| Nl D-CO_RSE EXECUTION ACCURACY ORBIT OETERH|NATION ACCURACY

TOE 1.8350 TRA 4.4639 TC3-4.3874 6AU 1.1146 $GT 7450.7 SGR 1145.9 363 1291.8 ST 150.1SR 38.g 38 105.1

ROE .5522 RRA .5996 RE3 -.4164 FAU .12620 RRT .1259 RRF .9407 RTF ,_,10 CRT .9483 CR3 ".9489 CS! -,9999

FOE 4.0020 _RA 9.8381 FC3-5.7749 BSP 12778 SGB 7535.) R23 .0816 RI3 ,9817 LSA 187.5 HSA 12.2 55A t,3

DOE !.9192 6RA 4.5040 BE3 4.40T1FSP 2408 66| T525.8 SG2 434.1THA 8.11 EL1 154.6 ELI 12.0 ALF 13.89

LAUNCH OATE APR 6 1971 FLIGHT TIME 278.00 ARRIVAL DATE JAN O 19T2

HELIOCENTRIC C(_llC DISTANCE 658.164 EARTH TO MARS

RL 149.69 LAL -.OO LOk. 195,$5 VL 32.364 GAL -5.59 AZL S0.03 HCA 214.22 SMA |82.85 [CC .20513 |NC .0000 Vl 29.767

RP 220.36 LAP .0| LOP 49.T9 VP 21.660 GAP -.07 kip 89.g8 TAL 326,05 TAP 180.27 RCA 145.54 APO 220.36 V2 24.646

RC 189.399 GL -.IS GP -10.66 ZAL 146.17 ZAP 54.25 [TS 171.10 ZAE 94.41ETE 160.97 ZAE 92.00 ETC 259.50 LVI 5.79

PLAN[TOCENTRI¢ CONIC

C3 19.318 VHL 4.395 OLA -7.34 RAL 345.21RAD 6642,5 VEL 11.804 PTH 6.83 VHP 3.773 DPA -34.89

LNCH AZNTH LNCH TINE L-| TINE INJ LAT INJ LONG INJ RT A3C INJ AZHTH INJ TINE PO ¢$T T|H

50.00 17 42 16 29?9.36 -30.03 89.49 201.86 128.81 18 31 55 1979.4

60.00 18 2g 44 2853.14 -25.25 81.99 205.73 122.52 19 17 17 1853.1

70.00 19 30 46 2673.64 "20,92 70.16 208.45 117.63 20 15 20 1673.6

80.00 20 47 ? 2434.62 -17.76 53.65 210.09 114.40 21 2? 42 1434,6

gO.OR 22 12 5 2160.48 -16.$7 34.05 210.64 113,25 22 48 6 1160.5

100.00 23 _g 59 lgog.og -17.76 15.02 210.09 114.40 24 1 48 g09.1 -6.32

110.00 0 34 g 1720.46 -20,92 359.07 209.45 11T.63 1 2 49 720.5 -8.08

01FFERENT|AL CCRRECTION8 RID-COURSE EXECUTION ACCURACY

TOE 1.8864 TRA 4.6186 TC3-4.3g96 BAU 1,1407 SGT ?606,3 SGR 1092.8 SG3 1260.4

RDE .5598 RRA .5625 RE3 -.3862 FAU .12254 RRT .9137 RRF .9306 RTF .9808

FDE 3.g538 FRA g.7116 FC3-5.4913 BDP 13050 SGB ?684.4 R23 *07?4 R13 .9814

BDE 1.9677 BRA 4.6527 BE3 4.4166 FSP 2356 SG1 ?$71.7 SG2 440.3 ?HA 7.50

RAP 255.65 [CC t.3|79

|NJ 2 LAT |NJ 2 LONG

-12.g5 70,99

-10.43 62.00

-8.08 49.19

-6.32 32.12

-5.85 12.33

353.49

338.11

ORB|T DETERHINAT|ON ACCURACY

ST 153.1SR 38.1 SS 104.7

CRT .9417 CR$ -,9414 CST -.g999

LSA 188.9 N3A 12.6 SSA 1.3

EL1 IS7.3 EL2 12.5 ALP 15.2g

421



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 6 tR?t FLIGHT TIN( 2aO.OO ARRIVAL DATE JAN || I|?|

HELIOCENTRIC CONIC OISTANC[ 662.213 [AflTN TO NAil

RL 149.69 LAL -.DO LO_ |95.55 VL 32,]T| GAL -5.69 AZL IO,Og HCA Z|S.34 IRA ll2.$l [CC .lOS40 |NC ,0142 Vl |l,?lY

RP Z20,T4 LAP .US LOP SO,Dg VP E|,844 GAP ".25 AZP 89.93 TAL $25,D! TAP 180.95 RCA S45,21 APO 220.7S V2 |4.604

RC 192.025 GL ",63 GP -lO.2$ ZAL 14S.53 ZAP 53.t8 ET3 |7|,I1ZAE 93.22 [T[ |80.73 ZAC 92.42 (TC 269.5Z LVI 3.31

PLANETOCENTRIC CONIC

C3 19.735 VHL 4.442 DLA -?.61RAL 343.?3 RAD 6142.? VEL ||.82| PTH 6.64 VHP 3,81| DPA -_4,47 RAP 265.69 [CC |.$|4R

LNCH AZHTH LNCH T1N( L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIRE PO CST TIM IkJ 2 LAT IN3 2 LONG

50.00 17 4S 19 2979,01 -30.01 89.47 202,60 128.62 18 34 58 1979.0 -12.94 70.96

69.00 18 33 S 2651.99 -25,20 81.92 206.50 122.S5 19 20 37 18S2.0 -|0.)8 6|.94

70.00 19 34 26 2671o50 -20.85 ?0.03 209.24 117,68 20 19 0 1671,5 -B,OO 49.06

90.00 20 St 6 243|,49 -17,67 53,46 210.89 1|4.47 21 31 40 1431.5 -6.22 31.95

90.00 22 16 14 2156.9t -16.47 33.83 211.44 113.32 22 52 |! 1156.9 -5.54 |2,13

100.00 23 34 O 1g05.96 -17.67 14.83 210.89 114.47 24 5 45 go5.0 -6.22 353,32

110.00 0 3? SO 1718.32 °20.53 358,9_ 209.24 117.65 1 5 29 718.3 -8.OO 337.99

OIFFER[NTIAL CO_RECTICN3 NID-CO4,/RDE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ |.9403 TRA 4.??49 TC3-4.4067 DAU 1.|555 3GT 7?58.5 $GR |044.B 5G3 1229.1 ST |56.1 $R 37.5 6$ |03.4

ROE .5586 RRA .5274 RC3 -.3586 FAU .11886 RRT .9023 RRF .g194 RTF .9506 CRT .9350 CRS -,9358 CST -.9996

FOE 3.9077 FRA 9,5534 FC3-5.2141 86P 13319 $GB 7528.5 R23 .0734 R13 .9511 L$A 190.5 NSA 13.0 5SA 1.3

5DE 2.0191 6RA 4.8039 BC3 4.4213 FSP 2303 SGt ?515.? $G2 447.0 THA 6.95 ELi 160.0 EL2 13.0 ALF 12.73

422



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE APR ? t971

HELIOCENTRIC CONIC

RL 149.TS LAL ,SO

RP EQ?.SE LAP -I,85

RC 58.2g! GL -12,28

PLANETOCENTRIC CONIC

C3 )8.S?t VHL 6,Ell

LNCM AZNTH LNCfl TIME

50.00 18 18 19

60.00 19 25 53

TQ.OO 20 51 44

80.00 22 34 18

90.DO 0 16 22

IDO.OO 1 21 6

1tO.GO I 58 6

FL|GMT TIK 130,DO

OISTANCE 314.850

34.3IB &AL "6,25 AZL B2,_E HCA 1|3,42 8MA

ARRIVAL BATE AUG 15 IRTI

EARTN TO MARS

223,B9 EC¢ ,$4483 INC t,21Gl V| 25.758

APO 289.98 V2 26,4_0

ETC 2?5.9d LVl -1A.34

RAP $11,41 ECC 1,1345

ZNJ E LAT INJ E LONG

-5.89 64.86

-1.89 52.51

2,13 35.09

5.50 12.81

6,95 $50.51

5.50 ))4.17

2.13 $24.0!

LOt. 191.54 VL

LC_ 319.97 VP 21,|Y9 GAP $9.TS AZP 89,71 TAb 335.23 TAP 10ol4 RCA 146,EB

8P 5.07 ZAL IS3,1? ZAP 118o$I ET3 113o0| ZAE 119o88 [T[ 128,43 ZAC 104.14

BLA "2E,SS RAL 337,t9 RAO E6SB,EV[L 12,SGO PTH 7,45 VHP 9,840 SPA "18,72

L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIME PO CGT TIM

2831.98 "23.76 81.84 203.64 132,55 19 $ 36 183T.0

2657,28 "17.63 T1.03 DOS,02 tEB,$5 20 tO IB 1857,S

2404,92 -11.71 54.?8 213,23 1E2,31 21 31 49 140A.9

2083.91 -6.97 33.32 216,13 119,13 23 6 2 1083.9

1767.30 -4,83 11.16 217.26 117.90 0 45 49 767.4

1558.$6 -6,67 354.69 216,15 !19,13 1 4? 4 558.4

1451,74 -11,?! 343,76 213,23 122.31 2 19 18 4SI,T

DIFFERENTIAL CCRRECTION8

TOE -.7845 TRA-1.6284 TC3 ",0769 BAU ,DTE?

RD£ ".5342 RRA .0885 RC) .1181 FAU ,04032

FOE .5714 FRA 1.8279 FC3 -,9049 DSP 3004

ODE .9492 BRA 1.6308 DC3 .1409 FSP 265

MZD-COURS[ EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

8GT !783.0 $GR 521,7 $03 196.6 87 43.6 6R 24.? 65 31.7

RRT ,2142 RRF -,2289 RTF o,8241 CRT ,7979 CR9 .6535 CST .9766

6GB 1857.8 R23 -.0376 RE) -.0250 LSA 57.0 MSA 16.2 SSA 1.1

SG1 1786.8 SG2 508,5 THA 3.90 EL1 48.3 ELI 13.4 ALF 26.49

LAUNCH DAT( APR T 1971 PLIGHT TIME: 132.00 ARRIVAL DATE AUG 17 1971

HELIOCENTRIC CCNIC

RL 149.73 LAL .DO

RP 207.22 LAP -1.85

RC 56.456 G.I.. -12.71

PLANETCX:ENTRIC CONIC

C3 38.744 VHL 6.062

LNCH AZHTH LNCH TIME

50.00 18 21 IO

60.00 19 29 23

?O.OO 20 56 9

80.00 22 39 56

• 90.00 0 22 45

lOG.GO 1 26 44

saG.GO I 99 $2

OISTANCE 367.090 EARTH TO HAR6

LOL 196.54 VL 34.192 GAL -6.15 AZL 92.25 HCA 124.66 SMA 219.96 ECC .33463 INC 2.246) Vl 29.756

LOP 321.23 VP 26.024 GAP 19.28 AZP 68.72 TAL ))5.27 TAP 99.95 RCA 146.29 APO 29).43 v2 26.4)2

GP 3.20 ZAL 133.18 ZAP 168.04 (TS 164.38 ZA[ 170.13 ETE 123.94 ZAC 104.23 ETC 276.0) LVI -18.59

OLA *22.93 RAL )37.96 RAG 6649.5 VEL 12.515 PTH 7.40 VHP 9.355 DPA -16.49 RAP 311.77 [CC 1.6047

L-I TIME |NJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2816.47 -22.?5 90.81 203.24 132.99 19 9 6 1816.5 -4.86 63.99

2635.04 -16.72 69,86 209.63 127.22 20 13 18 1635.0 -.91 51.44

2)79.95 -IS.SO 55.42 212.89 122.60 21 35 49 1380.0 ).09 3).79

2055.15 -5.91 31.72 215.84 119.32 23 14 11 1055.2 6.46 11.21

1736.23 -3.84 9.41 216.98 118.04 D 51 41 736.2 7.91 348.54

13n,63 -9.91 353.09 215.84 119.32 1 52 14 529.6 6.40 $32.58

1426.77 -10,80 342,34 212.98 122.80 2 25 18 426.9 ).09 322.70

DIFFERENTIAL CCRRECTIONS

TOE -.7830 TRA-I.61GI TC) -.0669 BAU .OT10

ROE -.5174 RRA .0799 RC3 01264 FAU .04t57

FDE .5938 FRA 1.9034 FC3 -,9795 BSP 3080

GD£ .9385 BRA I.GIT9 Be3 .1448 FSP 296

HIB-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT ISLS.) 6GR 518.4 SO3 203.4 ST 44.6 )R 24.5 S$ 32.G

RRT .2338 RRF -.2SDO RTF -,8306 CRT .8024 CR6 .6563 CST .9759

808 1890.T R23 -.0409 RID -.8315 LSA 58,3 MSA 16.2 SSA 1.2

$01 1822.6 602 302.8 THA 4.13 EL1 49.1 EL2 1).) ALP 25.00

LAUNCH DATE APR ? 1971 FLIGHT TIME IS4.00 ARRIVAL DATE AUG 19 1971

HELIOCENTRIC CC_IC

RL 149.79 LAL ,O0

RP 207.1) LAP -|.85

RC 56.701 GL -13,11

PLANETOCFNTRIC CON|C

C3 35.049 VHL 5.920

LNCH AZHTH LNCH TIME

50.00 IS 24 S

60.00 19 35 0

?0.00 2| 0 46

80.00 22 as 53

90.00 O 29 33

100.0G I 32 41

IJO.00 2 4 9

DISTANCE 370.045 EARTH TO MARS

LQL 196.54 VL 34.071 GAL -5.98 AZL 92.28 HCA 125,94 8MA 218,91 ECC .32516 INC 2.2814 Vl ER.?S8

LOP 322.50 VP 25,8T? GAP 18.81 AZP 88.66 TAL $35.33 TAP 101,27 RCA 146.38 APO 207.44 V2 26.44)

GP 3.34 ZAL 133.13 ZAP |6T.|5 ET8 184.97 ZA[ 1TO.S| ETE 119,24 ZAC 104.33 ETC 276.12 LVl -18.84

DLA "23,33 RAL 338.23 RAG 8648.9 VEL 12.448 PTH 7.35 VHP 9,079 OPA -16.26

L'I TIME 1NJ LAT INJ LON8 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2795.93 -EI,?9 ?9.80 ' 202.97 133,40 IS 10 41 1795.9

2812,84 -15,79 80,69 209.29 127.57 20 16 $3 1812.S

2354.60 -9.87 52.05 212.56 122.88 21 40 I 1354.6

2025,6E -4,93 30.09 215.57 119.49 23 19 39 1025.6

I765.87 -E.GD 7.60 216.74 118,15 0 5? S? 704.0

1500.09 "4,93 391o46 215.57 !19.49 t 57 41 560.1

1401.4| -9.87 340.9? 212,56 122.08 2 2? 30 401.4

RAP 312.12 [CC 1.5768

INJ 2 LAT INJ E LONG

-3.83 83.13

• 08 50.37

4.05 32.46

?.44 9.56

8.91 341.70

?.44 330.95

4.05 321.38

DIFFERENTIAL CCRRECTION8 MID-CO_RSE EXECUTION ACCURACY

TOE ".7811TRA*I.8028 TC3 *,0828 |AU .Dill 8GT |1|2,2 )OR SLS°2 SG3 216,8

ROE ".5013 RRA ,OIRi RC3 .1311 FAU *B429B flRT ,|Sit RRF °.2129 RTF "._ae7

rB2 .6172 FRA 1,9823 EC)-!.OSl? SiP 3141 36| Illl.$ RE3 ",6445 RE3 -.lS?T

lot ,92A1 IRA t.1046 2C3 ,I4BB FIT 3ST 381 |8|7,2 302 499,8 THA 4,37

LAUNCH BATE APR T 19T1 FLIGHT TIN[ I39,B0

HELIOCEMTRIC CONIC DISTANCE 373,102

RL 149.?3 LAL ,DO LOL IBI,S4 V1. 33,9|T GAb "3.84 AZL 92.32 HCA 127.20 8HA

RP 2O?.OS LAP -1,R4 LOP 3E3.?6 VP 29.737 SAP t8.3A AZP Re,so TAL 335.39 TAP

RC S?.O)O GL -13.65 GP 5.49 2AL 133,69 2AT |66.25 [TS 185.20 2AE 176.80 ETE

PLAN[TOCENTRIC CONIC

C) SS.4?? VML 5,T86 DLA -23.75 RAL 3)8.49 RAO 8648:3 VEL 12.385 PTH ?.30 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME

SO.DO 18 27 5 277S.$4 -26.82 78.79 202.)S 133.80 lS 13 20

GO.GO 19 36 45 2590.08 -14,85 67.53 207.95 127.91 26 19 55

TO.DO 21 5 36 2328.84 -8.91 50.67 212,28 123.11 21 44 25

80.00 22 52 12 1995.22 -3.91 28.41 215.35 119.62 23 25 27

90.GO 0 36 SO 1670.44 -1.72 5,?) 218,$6 118.23 1 4 40

100.00 1 39 0 1469.T0 -3.91 34g.78 215.35 119.62 2 ) )0

110.00 2 8 58 1375.66 -9.91 339.sg 212.28 123.11 2 31 54

OIFFERENT1AL CORRECTIONS NID-COUR6E EXECUTION ACCURACY

TOE ".?785 TRA-I.5886 TC3 -.0534 BAU .0696 9GT IS84.6 SGR 512.2 SG) 231.1

ROE -.4868 RRA .0495 RC3 .1446 FAG ,04432 RRT .2751RRF -.2979 RTF -.8426

FOE .0414 FRA 2.0652 FC3-1.1463 BSP 3220 $GB IS53,0 R23 -.0494 RID -,84)9

BOF .9170 BRA 1.$8g4 BC3 .1543 FIT 331 SG1 1890.4 $02 490,5 TMA 4.63

EtA.It ICE

102,59 NCA

114.44 ZAC

8,812 OPA

OR21T DETERMINATION ACCURACY

IT 45.5 8R 24,3 18 34,0

CRT ,|OYl CRI ,151i CIT .l?il

LSk IS.4 MSA IS,! 88A I.R

EL| 4S,S EL2 t3.t ALF !1,14

ARRIVAL DATE AUG El 1971

EARTH TO MAR1

,31620 INC 2,3|5T YI 2R, TSI

148,46 APO 251.92 V2 26.458

104,44 £TC 2T6,EI LVl -19,10

-18.02 RAP 312.44 [CC |.$505

PO CST TIM INJ 2 LAT INJ 2 LON6

1775.) -2,$0 62.27

1590,1 _.07 4g.)o

1528.8 5.03 31.11

995.2 8.43 7.88

670.4 g.94 )44.7?

46g.7 8.43 32g.23

5?5.7 S.03 )20.02

CRSIT DETERMINATION ACCURACY

ST 46,4 SR 24.1SS 35.2

CRT .8121CRS .6G30 CST .g743

LSA 60.9 NSA 16.1SSA 1.2

EL1 $0.6 EL2 12.9 ALF 24.54
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAURCH DATE APR 7 tS?t

HELIOCENTRIC ¢QNI¢

RL 149,73 LAL .00

RP 209.07 LAP -I,84

Re 57.440 r_. -|4.13

PLANETOCENTRI¢ cONIC

C3 3E.o|g VNL 5.15g

LNCH AZNTM LNCH TIME

SO,O0 18 30 11

Q0.00 19 40 35

70.00 91 10 39

80.00 22 58 54

g0,D0 0 44 40

100.00 1 45 42

tl0.O0 2 14 2

FLIINT TI_ 131.0O ARRIVAL DATE AUG E3 tITS

DISTANCE STI,ES$

t_ 111.14 YL $3.84g iAL "S.?O AZL lE.35 RCA tel,4? IMA

LOP 385.03 VP |9,603 GAP IT,iS AZP IS.S4 TAL 33|.4| TAP

$P 3,63 EAL |33,02 ZAP 115.32 ETI tlS,13 ZAE t?t.Ot ETE

EARTH TO MARl

EtI,11 [CC .3OFT3 IRC 8.$S12 Vt Ig,291

ID3,1E RCA 141,S§ APO E?i,84 V! 11,412

tOl,64 ZAC t04.55 ETC E?l.2g LVl -lg.$S

OLA -t4.tl RAL 338,74 RAD 664T.I VEL |8.396 PTN ?,El VNP

L-| TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN[

2?54.?E -Is.e3 77,80 E02.23 134.t? tl tl S

2517,33 -t3,go 11.36 207.1? IE8.22 20 23 ES

Z302.97 -?.94 49.27 212.04 123.33 21 49 2

1963,87 -2.85 26.68 215.tT 119,73 23 31 38

1635,41 -,60 3.?8 216,42 118,27 | 11 55

1438.35 -2.85 348.05 215.1T 119.73 2 g 41

1349.4g -?.94 338.29 212.04 123.33 2 56 31

OIFFERENTIAL CCRRECTIONS

TOE -.7762 TRA-1.5?41 TC3 -.044Q BAU .068g

ROE -.4710 RRA .0361 RC3 .1547 FAU .04582

FOE .6669 FRA 2.1521 rC3-1.2388 BOP 3287

809 .9079 DRA 1.5745 8C3 .ISIO FIP 356

LAUNCH DATE APR T 1971

MID-COURSE EXECUTION ACCURACY

SGT 1916.4 8GR sog.I SG3 246.3

RRT .3030 RRF -.3247 RTR -.1481

$88 1983.0 R23 -.D52T R13 -.8494

SG1 1123.1SG2 484.0 ?HA 4.92

8,59| OPA o15.?? RAP 31E.75 ECC 1.|270

PO CST TIR IRJ 2 LAT INJ | LONG

ITS4,? -i,TG 61.A0

1567,3 2.07 4R.21

I30E.? 6.02 29.73

963.g 9.46 g. Og

g3S.! 11.00 $42.75

438.3 9.41 327.4G

34g.5 g.02 318.$4

ORBIT DETERNINATION ACCURACY

IT 4?.2 8R 23.9 89 36.4

CRT .SI?8 CRS og671 CST .g734

LSA 82.E MSA IG.0 GIA 1.2

ELI 51,4 EL2 IE.g ALF 23,gT

FLIGHT TIRE 140.00 ARRIVAL DATE AUG 95 lg?l

HELIOCENTRIC CONIC DISTANCE 379.489 EARTH TO MARS

RL 149.73 LAL .OD

RP 206.90 LAP -1.84

RC 57.930 GL -14.84

PLANETOCENTRIC CONIC

C3 30.668 VHL 3.938

LNCH AZNTH LNCH TIME

50.00 18 SS 22

60.00 19 44 40

70,00 21 13 57

80,00 23 6 4

90.00 0 53 9

tOO.O_ 1 52 52

tlD.O0 2 19 lg

LOL 196.54 VL 33.T4? GAL -5.57 AZL 92.39 HEA 129.73 SRA 209.39 ECC .29972 INC E.3880 Vl 29.75t

LOP 326.29 VP 25.476 GAP 17.43 kip 88.47 TAL 335.93 TAP 105.26 RCA 146.93 APO 272.15 V2 26.499

GP 3.82 ZAL 132.95 ZAP 164,37 ETS 165.93 ZAE 171,14 ETE 104,99 ZAC 104.68 ETC 27g.37 LVI -1g.43

OLA -24.63 RAL 339.00 FAD 664?.3 VEL IE.272 PTH 7.21 VHP 8.$01 DPA -13.52 RAP 313.03 [CC 1.9017

L-I TIME INJ L AT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO ¢ST TIM INJ 2 LAT INJ 2 LONG

2734.07 -18.87 71.82 201.97 134.33 19 18 56 1734.1 -.72 60.54

2544.44 -12.93 95.20 207.42 128.51 20 27 4 1544.4 3.08 47.12

2276.05 -g.g4 47.86 211.84 123.93 21 53 53 1276.1 ?.02 28.32

1931.44 -1.75 24.90 215.05 119.81 23 38 |5 931.4 10.50 4.29

1598.74 .59 1.73 216.35 118.27 1 19 48 598.7 12.0g 340.81

1405.91 -1.73 349.27 215.0a 119.81 2 Ig 18 405.9 10.50 325.82

1322.87 -6.94 339.77 2|1.84 123.53 2 41 22 322.9 7.02 317.24

DIFFERENTIAL CCRRECTION3 NID-COURSE EXECUTION AcCuRACY

TDE -.7729 TRA-l,5582 TC3 -.0351DAU .0693 $GT 1945.8 $GR 507.9 $83 262.5

ROE -.4568 RRA .0224 RC3 .1654 FAU .04741 RRT ._297 RRF -.333? RTF -.8552

FDE .6932 FRA 2.2430 FC3-1.3384 BSP 334? SGB 2010.9 R23 -.0579 R13 -.8547

8DE .8978 8RA 1.5584 8C3 .lggo FIP 382 gGl 1953.5 882 477.2 THA 5.23

LAUNCH DATE APR ? 1971 FLIGHT TIRE 142.00

HELIOCENTRIC CONIC DISTANCE 382.801

RL t49.?3 LAL .00 LOL 198.$4 VL 33.g51GAL -5.44 AZL 92.43 HCA 131.00 8NA

RP 206.85 LAP m1.83 LOP 327.59 UP _5.353 GAP 16.99 AZP 88.41TAL 335.61 TAP

RC 58.496 GL -15.18 GP 4.00 ZAL t32.85 gAP 163.40 ETS 166.10 ZAE 171.19 ST[

PLANETOCENTRIC CONIC

C3 29.41g VHL 5.424 DLA -25.09 RAL 339.2g RAD 6546.8 VEL 12,221PTH ?,17 VHP

LNCH AZHTH LNCH TIME L-! TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

5O.O0 18 36 40 2713.41 -17.88 75._6 201.74 134.88 Ig Zl 53

60.00 19 48 52 2521.38 -11.95 $4.04 207.22 128.78 20 50 53

70.00 21 21 31 2248.94 -5.92 46.42 211.99 123.70 21 5g O

SO.D0 23 13 44 1997.74 -.gl 23.05 214.98 119.85 23 45 22

gO.O0 I 2 25 155g,91 1.84 359.56 216.34 118.23 ! 28 25

IO0.O0 2 0 32 1372,21 ".81 344,42 214.98 119.85 2 23 24

110.00 2 24 54 1295,78 -5.92 335.54 211.8g 123.70 2 49 29

OIFFERCNT IAL C¢I_RECTION$ MID-COURSE EXECUTION ACCURACY

TOE -,7899 TRA-l.5421 TC5 -.0251 8AU .OT02 SGT 1974.4 SGR 5OS.O 385 279.?

ROE ".4433 RRA .0084 RC3 .1787 FAU .o4gl2 RRT .$584 RRF "*_848 RTF "._,80

FOE .?ZOI FRA E.538T FC3-1.4459 ISP 340T 5GI 2038.Z fl25 -.OS30 RI3 -.8995

BOg .8884 ERA 1.5421 |CO .1784 FSP 410 SG! t983,2 SO2 470.3 THA 5.55

LAUNCH DATE APR 7 1871 FLIGHT TItE 144,00

HELIOCENTRIC CONIC DiITANCE 381,184

RL 149.73 LAL .DO LOt. 1t8,54 VL 33.S51 GAL -5,S| AZL 92,47 HCA 152.87 INA

RP I0g.10 LAP "1.0E LOP 329,85 VP 23.240 GAP 15.55 AZP 08.34 TAL 335,T0 TAP

RC 58.13? GL -15.99 GP 4.19 ZAL 131.78 2AP 192.41 ST8 166.39 2AS t?I.ll ETE

PLANETOCENTRIC CONIC

C3 28.258 VHL S.31g DLA -95.$? RAL 339.51 FAD 9648.3 VEL 12.178

LNCH AZNTN LNCH TIN[ L-i TINS INJ LAT INJ LONG |NJ RT ASC

90.00 18 40 4 2692.?$ -|l.ge ?4.90 EOI,55 135.17 Ig 24 57 1692.7 1.35 58.82

SO.DO 19 83 14 2499.15 -lO.gg g2.88 207.06 129.03 20 34 52 1498.1 5.11 44.89

70.00 21 27 23 2221.30 -4.87 44.97 21t.59 123.85 22 4 25 1221.5 9.07 25.40

80.00 25 22 1 1862.55 .55 21.12 214.98 119.85 23 53 3 862.5 12.68 .30

go.o0 1 12 39 1518.39 3.17 357.24 216.41 118.12 t 37 55 518.4 14.42 335.85

100.00 2 8 48 1337.02 .58 342.49 214.98 119.85 2 31 5 337.0 12.88 321.67

110.00 2 30 49 1268.12 -4.87 $33.88 911.59 123.85 2 51 54 268.1 9.07 314.32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7651TRA-t.5248 TC3 -.0144 DAU .0715 9GT 2000.2 SGR 505.4 SG3 2gg.o ST 49.5 8R 23.2 85 40.2

RDE -.4304 RRA -.0061RC3 .1887 FAU .05094 RRT .3890 RRF -.4180 RTF -.9625 CRT .8384 CR$ .6820 CRT .9704

FOE .?494 FRA 2.4385 FC3-1.8807 BgP 3491 $GB 2063.t R23 -.0690 R13 -.8843 LSA 66.0 NSA 15.8 SSA 1.2

BDE .8?8? 6RA 1.5246 BC3 .1892 FgP 440 881 2010.4 $82 4C3.3 THA 5.g3 EL! 53.4 EL2 11.8 ALF 22.$6

ORBIT OET[RRINATION ACCURACY

gT 48,0 SR 23.6 gS 3T.7

CRT .8234 CR8 .6718 CgT .9725

LSA 63.5 NSA 15,9 SSA 1,2

ELI 52.1 EL2 12,4 ALF 23.48

ARRIVAL DATE AUG E7 lg71

EARTH TO NAR8

207.28 [CC ,29214 INC 2.4261 Vl 29.?$8

I06.6| RCA 148.71APO 287.81 V2 26.475

|00.91ZAC I04.83 ETC 2T5.45 LVI -19.90

g,057 DPA -15,28 RAP 3!3.29 ECC 1,4841

PO CgT TIM |NJ 2 LAT INJ 2 LONG

1713,4 .31 89.88

1521.4 4,09 4_.01

1248.g 8.04 26.88

Sg?,? 11,58 2.35

55g,g 13.23 336.33

5?2.2 11.58 323,7D

zgs.8 8.04 315.8D

ORBIT OETERRIRATION ACCURACY

3T 48.8 SR 23.4 88 58.R

CRT ,828T CRI oi788 CIT .lYl$

LSA 64,8 RDA 15.5 SIA 1.2

ELl 52.8 EL2 12.| ALF 22.81

ARRIVAL DATE AUG 18 1171

EARTH TO NARD

E05,E1 [C¢ .ES49T INC E.A858 Vl II,TSI

107o9t RCA t4G,?S APO E83,?g V2 29,482

gg.sO 2A¢ tO4.gg [TC 2?6.52 LVI -E0,17

PTH ?.14 VHP T.821 DPA -15.00 RAP 313.52 [CC t.4851

INJ A2NTH INJ TIME PO CIT TIN |NJ 2 LAT INJ 2 LONG

424



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE A_R ? |971

NELIOCENTRIC C_11¢

RL 149,73 LAL ,00

RP 206.75 LAP -!.82

RC 39.950 6L "16.24

PLANETOCENTRIC C(_1|¢

¢3 27.185 VHL 5,214

LNCM AZMTH LNCM TIHE

30.00 18 43 36

60.00 19 37 4?

TO.O0 21 33 35

80.00 23 31 0

90.00 1 24 10

100,00 2 17 48

110.00 2 36 56

FLIGMT T|HE S46,00 ARRIVAL OATE AUG 31 1971

DISTANCE 369.636 EARTH TO MARl

LOt. 196,54 VL 33,4?3 SAL "5.20 AZL 92.51 HCA |33,$4 8HA E03.47 ECC .27819 INC 2.50T! v! 29.798

LO@ 530,10 VP 2§.130 GAP 16,13 AZP 88.27 TAL 335.79 TAP 10g,32 RCA 146._? APO 260,07 V2 26.487

GP 4.40 ZAL 132,62 ZkP 161.39 ET6 166.56 ZAE 17t,13 ETE 93,07 ZAC !03.36 ETC 276,38 LVl -20.45

DLA -26.07 RAL 339,77 RAD 6645,9 VEL 12.130 PTH T,10 VHP T.592 DPA -14.73 RAP 313,73 ECC 1.4474

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

26?2.01 -35.88 ?3.95 201.40 335.46 19 28 8 16T2.0 2.39 57.95

24?4.70 -9.95 61.72 206°94 129.26 20 39 2 1474,7 6,13 43.76

2193.01 -3.80 43.48 211.54 123,97 22 10 8 1193.0 10.11 23.88

1825.30 1.84 19.09 215.04 119.81 24 I 26 825,3 13.63 358.15

1473.26 4.62 334,71 216.58 117.93 1 48 43 473.3 15.68 333,15

1299,97 1.84 340.49 215.04 119,81 2 39 28 300.0 15.83 319.52

1239,83 -3.80 332.40 211.54 123,97 2 57 3? 239.8 10.11 312.80

DIFFERENTIAL CORREETION$

TDE -.7549 TRA-1.4988 TO3 .00?7 BAU .0734

RDE -,4120 RRA -.0209 RE3 .20IT FAU .05207

FOE .7797 FRA 2.5436 FC3-1.6838 BSP 3421

DDE ,8629 ERA 1.4989 DE3 ,2019 F3P 472

LAUNCH DATE APR T 1971

HELIOCENTRIC ¢_1|C

RL 149.73 LAL .00

RP 206.72 LAP -1.81

LOL 196.94 VL 33.391 GAL

LOP 331.37 VP 25.026 GAP

NZD-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2012.6 SGR 505.9 $63 31T.$ 6T 49.8 SR 23.0 8S 41.6

RRT .4220 RRF -.4533 RTF -,8696 CRT ,8425 CR$ .6883 CST .9699

5GB 2075.2 R23 -,0732 R13 -,8718 LSA 67.0 NSA 15.7 63A 1.2

$61 2024.3 SG2 455.9 TMA 6.38 EL1 53.6 EL2 11.5 ALF 22.33

FLIGHT TIME 148,00 ARRIVAL DATE 3EP 2 1971

DISTANCE 393.139 EARTH TO MARS

-5,09 AZL 92.$5 HCA 134.80 8NA 201,78 ECC .27179 INC 2.5502 Vl 29.758

13,71 AZP 86,20 TAt. 335.88 TAP 110.69 RCA 146.94 APO 258.62 V2 26,491

RC 60.633 GL -16.81

PLANETC_CENTR1C COHIC

c3 26.296 VHL 5.118

LNCH AZMTH LNCH TIME

50.00 18 47 16

60.00 20 2 33

70,00 21 40 9

80.00 23 40 51

90.00 I 37 22

_O0.OO 2 27 39

110.00 2 43 31

GP 4.62 ZAL 132.48 ZAP 160.34 ET6 166.69 ZAE 1?1.03 ETE 90.04 2AC 105.39 ETC 276.64 LVI -20.74

DLA -26.59 RkL 340,03 RAD 6645.5 VEL 12,090 PTH 7.07 VHP 7.370 DPA -14.45 HAP 313.91 ECC 1.4311

L-I TIME INJ bAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2651,32 -14.67 ?3.02 201.30 133.73 19 31 27 1651.3 3.43 37.08

2451.09 -6.93 60.56 206.68 129.46 20 43 24 1451.! 7,16 42.62

2164.10 -2.70 41.97 211.55 624.06 22 16 13 1164.1 11.18 22.31

1786.28 3.16 19.93 215.19 119.71 24 10 38 786.3 15.02 355.85

1423,24 6.20 351.89 216,86 117.65 2 ! 5 423.2 17.03 330.10

1260,?5 3.36 338.30 215.16 119.71 2 48 40 260.8 15.02 317.21

1210.92 -2.70 330.89 211.55 124.06 3 3 42 210.9 11.18 311.23

DIFFERENTIAL CQRRECT|ON6

TOE -.7556 TRA-1.4841TC3 .0118 BAU .0759

ROE -.4066 RRA -.0369 RE3 .2152 FAU ,05490

FOE .8114 FRA 2.6540 FC3-1.8144 6SP 3529

BOE .8580 BRA 1.4846 BE3 .2159 FDP 307

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2041.4 SGR 307.7 SG3 338.1 ST 50.6 SR 22.6 SS 43.0

RRT .4359 RRF -.4904 RTF -.8717 CRT .8511 CR9 .6955 CST .9683

8GB 2103.6 R23 -.0818 R13 -.8741 LSA 69.4 MSA 15,7 SSA 1.2

SGt 2053.1 SG2 448.8 THA 6.79 ELI 54.4 EL2 11.1 ALF 21.90

LAUNCH DATE APR 7 1971 FLIGHT TIME 150.00 ARRIVAL DATE SEP 4 1971

HELIOCENTRIC CCNIC

RL 149.73 LAL .DO

RP 208.70 LAP -t.80

RC 61.483 GL -1?,39

PLANETC_.ENTR_C C._q,.IC

DISTANCE 396.700

LOL 196,54 VL 33.314 GAL -4.97 AZL 92.60 HCA 136.07 6NA

LOP 332.64 VP 24.926 GAP 15.30 kip 88,13 TAL 335.98 TAP

GP 4,86 ZAL 132,32 ZAP 159.27 ET6 166.80 ZAE t70.91 ETE

EARTH TO MARS

200.21 ECC ,26573 INC 2.5953 VI 29.?58

112,03 RCA 147,01 APO 253.42 V2 26,464

87.59 ZAC 105.56 ETC 276.70 LVI -21,93

C3 25.284 VHL 5.028

LNCM AZMTH LNCH TINE

50.00 19 5! 5

80.00 20 7 32

70.00 21 47 8

80.00 23 51 48

90.00 ! 93 tl

100.00 2 39 36

110.00 2 50 30

DIFFERENTIAL CCRRECTION5

TOE -,7535 TRA-t,4860 TC3 .019| 6AU ,0779

ROE -.399? ERA -.052? Re3 .2299 FAU .05706

FOE .8445 FRA 2.?69? FC3-1.9539 6SP 3599

80E .6511 6RA 1,4870 8C3 ,2304 FSP 543

OLA -27.12 RAL 340.30 RAD 6645.1 VEL 12.032 FTH

L'! TIME INJ LkT INJ LONG INJ RT ADC

2630,60 -13.86 72.09 201.24

2427.25 -7.89 59.40 206.86

2134.40 -1.55 40.42 21|.63

1744.13 4.38 14.61 213,44

1365.40 8.02 349.61 217.31

1218.80 4.58 335.97 215.44

1181.22 -1.56 329.34 211.63

MID-COURSE EXECUTION ACCURACY

3GT 2064.1 9GR 311.0 SG3 360.0

RRT ,4912 RRF ",9291 RTF "._,43

9GB 2126.4 R23 -.O90T RI3 -.8771

9GI 2080.0 562 441.7 THA 7.29

7.04 VHP 7.156 OPA -14.16 RAP 314.06 ECC 1,4|6!

|NJ AZMTH INJ TIME PO C�T TIM INJ 2 LAT INJ 2 LONG

135.99 19 34 56 1630.6 4.47 98.21

129.65 20 47 59 1427,3 8.20 41,46

124,12 22 22 42 1134.4 12.26 20.89

119.$4 24 20 52 744.1 16.26 553.34

|17.2| 2 15 36 365.4 18.53 32$.51

119.34 2 59 $4 218.6 1¢.26 314.71

124.12 3 10 11 181.2 12.2G 309.61

ORBIT DETERMINATION ACCURACY

ST 51.3 SR 22.6 SS 44.4

CRT ,8599 CR6 .7033 _3T .9S69

LSA 69,8 MSA 15.6 33A 1.2

ELI 85,0 EL2 10.7 kLF 21.$7

LAUNCH OAT[ AFR ? 1971 FLIGHT TIME 152.00 APRIVAL DATE SEP 5 1971

HELIOC£NTRIC C(;_llC

RL 149,73 LAL .00

RP 206.88 LAP -1.76

RC 62.398 GL _17.99

PLANETOCENTRIC CONIC

C3 24.443 VHL 4.944

LNCM AZMTH LNCH TIME

50o00 18 55 4

60.00 20 12 46

70.00 21 54 34

80.00 0 8 7

gO,DO 2 13 48

100.00 2 50 59

110.00 2 57 57

DIFFERENTIAL CCRRECI[ON$

TOE -.7510 TRA-1.4466 TC3 .0265 BAU .0805

ROE -.3856 RRA -.0696 RC3 ,2448 FAU .03932

FOE .8801FRA 2.8920 FC3-2.1010 08P 3637

ODE .8442 BRA 1.4482 _C3 .2463 FSP 583

DISTANCE 400.310

L04. 196,54 VL 33.241 6AL -4.8? AZL 92.64 HCA 137.34 8NA

LOP 333.g1 VP 24.830 GAP 14.90 kip 88.06 TAL 336.08 TAP

GP 5.11 ZAL 132.16 ZAP ISB.17 ETS 166.88 ZAE 170.?6 ETE

EARTH TO MAR3

198.76 ECC .26002 INC 2.6425 VI 29.?58

113.42 RCA 147.08 APO 250.44 V2 26.496

05.68 ZAC 105.79 ETC 276.75 LVI -21,33

DLA -27.67 RAL 340.37 RAD 6644.8 VEL 12.017 PTH Y.O! VHP

L-I TIME IMJ LAT INJ LON6 INJ RT ASC INJ AZMTH |NJ TIN[

2609.86 -12.84 Tt. ST 201.23 136.22 19 38 33

2403.13 -6.85 58.23 206.90 129.81 20 52 49

2103.78 -.39 38.82 211.77 124,15 22 29 38

1698.01 6.12 12.05 215.79 119.28 0 36 25

1292,71 10.26 344.45 218.00 116.50 2 35 20

1172.48 6.12 333.42 215,79 119,28 3 10 31

1150.59 -.39 32?,?4 211,77 124.15 3 17 7

MID-COURSE EXECUTION ACCURACY

SGT 2083,6 SGR 316.4 SG3 383.3

RRT .52?6 RRF -.5690 RTF -.8770

SGB 2146.6 R23 -.1004 R13 -.$802

SG1 2102.1 SG2 434.8 THA ?.78

9,940 OPA -13.87 RAP 314.18 ECC 1.4023

PO C3T TIN INJ 2 LAT INJ 2 LONG

1609.9 5.51 55,34

1403.2 9.24 40.26

1103.8 13.36 19.0!

6g8.0 17,59 350.55

292.T 20.30 321.92

• 172.5 17.$9 311.92

150.6 13.36 307.g2

ORBIT DETERMINATION ACCURACY

ST 52.0 SR 22.4 $S 45.8

CRT .8692 CRS .7124 CST .9654

LSA 71.1 NSA 15,6 $SA 1.1

EL1 55.6 EL2 10.3 ALF 21.30

425



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR Y 19Y1

HELIOCENTRIC C_I1C

RL 149.73 LAL .DO

RP 208.9? LAP -|,78

RC 63.376 GL -18,61

PLANETOCENYRIC EONIC

C3 23.671 VHL 4,665

LNEN AZNTH LNCH TIME

50.OO 16 59 13

SO.DO 20 18 16

70.00 22 2 34

80.00 O 22 32

90.00 2 33 8

1DO.D0 3 S 24

110.00 3 5 56

PLIGHT TIM( IS4.00 ARRIVAL OATE 3EF 9 1971

DISTANCE 403.96? EARTH TO NARD

LOt, 196.34 VL 33.172 6AL -4.?? AZL 92.69 HCA 138,61 RNA 197.41ECC .25462 IHC 2,6921 vs 29.7|9

LOP 335,18 VP 24.739 GAP 14.$1 AZP 87.98 TAL 336.10 TAP 1|4.79 RCA 147.14 APO 247.47 V2 28.498

GP 5.3D ZAb 131.9? ZAP |57.04 ETS 166.93 ZAE S70.'39 ET[ 64.]2 ZAC 106.04 ETC 279.80 LVI -21.64

DLA -28.24 RAL 340.85 GAD 6644.4 VEL 11,986 FTN 6.91 VHP 6.747 DPA -13.36 RAP 314.28 ECC 1.3496

L-I TIME [NJ LAT INJ LONG INJ iT ARC INJ AZNTH ZNJ TIH( POCST TIN INJ 2 LAT INJ 2 LONG

2569.0? -11.82 ?0,26 201.27 136.43 19 42 22 1589.1 6.55 54.46

2378.75 -5.78 57.04 Z07.OO 129.95 EO 57 5J 1378.0 |0.30 39.07

2072,06 .82 3T.17 211,98 124.|5 22 37 6 1072.1 14.49 17.24

1646.07 ?.84 9.16 216.30 118.90 O 49 58 646,1 19.03 347.37

1160.30 14.16 336.69 2|9.55 114,74 3 12 28 160.3 23.15 313.26

1120.55 7.84 330.52 216.30 118.90 3 24 3 120.5 19.03 308.74

11:8.88 ,82 326.06 211,98 124.15 3 24 35 118.9 14.49 306.16

DIFFERENT IAL CORREETIONS

TOE -.Z474 TRA-1.4248 TC3 .0331 BAU .0834

ROE -.3762 RRA -.0873 RC3 ,2613 FAU .06174

FOE .g172 FRA 3.0197 FC3-2.2581 BDP 3703

8DE .8387 BRA 1.4275 8C3 .2637 FSP 623

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2098.2 SG_ 524.0 SG3 407.9 87 32.5 SR 22.2 33 47.3

RRT .5647 RRF -.6OgT RTF ".8798 CRT .8789 CR3 .7223 CST .9639

8GB 2162.6 R23 -.ltO8 i13 -,8833 LSA 72,4 HSA 15.8 $$A 1,1

SGl 2119.9 8G2 428.0 THA 6.37 ELI 56.1 EL2 9.9 ALF 21.11

LAUNCH DATE APR 7 1971 PLIGHT TIM_ 156.00 ARRIVAL DATE 8(P 10 1971

HELIOCENTRIC CCNIC

RL 149.73 LAL .OO

RP 206.68 LAP -1.77

RC 64.414 GL -19.25

PLANETOCENTRIC CONIC

C3 22.964 VHL 4.792

LNCH AZNTH LNCH TIME

SO.DO 19 3 33

60.00 20 24 S

70.00 22 11 11

80.00 0 40 14

84.17 2 19 1

I00.o_ 3 23 6

110.00 3 14 33

DISTANCE 407.666 EARTH TO NARD

L@L 196.54 VL 33.108 GAL "4.67 AZL 92.74 HCA 139.88 SNA 196.15 ECC .24952 INC 2.7442 Vl _9.758

LOP 336.43 VP 24.651 GAP t4.12 AZP 07,90 TAL 336.28 TAP 116.10 RCA 147.21 APO 245.10 V2 28.496

GP 5,68 ZAL 131.78 ZAP 135.87 ET3 166.96 ZAE 170.41 ETE 83o31 ZAC 106.32 ETC 276.84 LVI -21.9T

DLA -28.83 RAL Z41.14 RAD 6644,1 VEL 11.956 PTH 6.96 VHP 6,353 DPA -13.24 RAP 3|4,31 ECC 1.3779

L'| TIME |NJ LAT |NJ LONG |NJ iT ARC INJ AZNTH INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

2568.23 -10.79 69.35 201.37 136.63 19 46 21 1566.2 7.59 53.50

2354.01 -4.70 55.85 207.16 t30.07 21 3 19 1354.0 11.38 37.85

2039.02 2.08 35.44 212.28 124.10 22 45 10 1039.0 15.65 15.38

1584.47 9.85 5.69 217.01 118.33 1 6 38 584.5 20.65 343.52

1266.99 15.85 345.30 220.06 114.39 2 40 8 267.0 24.55 321.52

1058.95 9.85 327.06 217.01 118.33 3 40 45 58.9 20.65 304.88

1085.84 2.08 324.36 212.28 124.10 3 32 39 85.8 15,65 304.30

DIFFERENTIAL CCRRECTiONS

TOE -.7425 TRA-1.4007 TC3 .0444 BAU .086Y

RDE -.3674 RRA -.1056 RC3 .2790 FAU .08434

FDE .9551 FRA 3.1527 FC3-2.4250 BSP 3729

BDE .8284 BRA 1.4047 DE3 .2825 FRP 668

LAUNCH DATE APR 7 1971

HELIOCENTRIC CC_IIC

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACEk_ACY

8GT 2108.1 SGq 534.2 SG3 433.9 ST 52.8 3R 22.1 SS 48.8

RRT .6016 RRF -.6504 RTF -.6820 CiT .8891 CR3 .7329 CST .9622

SG8 2174.7 R23 ".1222 RI3 -.8862 LSA 73.6 HSA 15.5 SSA 1.1

361 2133.5 862 421.6 THA 9.02 ELI 56.5 EL2 9.5 ALF 20.99

PLIGHT TIM| 158.00 ARRIVAL DATE 8E Q 12 1971

DISTANCE 411.405 EARTH TO MAR3

RL 149.73 LAL ,00

RP 206.69 LAP -1,76

RC 65.512 GL -19.91

PLANETOCENTR|C CONIC

C$ 22.317 VHL 4.724

LNCH AZHTH LNCH TIHE

50.00 19 8 6

60.00 20 30 13

70.00 22 20 33

80.00 t 4 52

61.50 1 58 50

160.00 3 47 44

llO.O0 3 23 55

DIVFERENT IAL CGRRECTIONI

TOE -.7384 TRA-1.3782 TC3 .05|8 |AU ,0902

RDE -.3S85 RRA -.1251 RE3 .2976 FAU .08705

F0E .9982 FRA 3.2930 FC3-2.8008 88P 3755

DOE .8213 ERA 1.3819 DE3 .3022 FRP 714

LOL 198.34 VL 33.046 GAL -4.50 AZL 92.80 HCA 14t.15 DNA 194.98 ECC .24472 INC

LOP 337.72 VP 24.568 GAP 13o75 AZP 87.82 TAL 336.39 TAP 117.53 lEA 147.27 APO

GP 8.00 ZAL t31.57 ZAP 154,67 (T3 166.97 ZAE 170°23 ETE 83.23 ZAC 106.62 ETC

2.7991 Vl 29.?56

242.70 V2 26.495

276.87 LV1 -22.30

OLA -29.43 RAL 341.44 GAD 6643,9 VEL |1.929 PTH

L'I TIN[ INJ LAT INJ LONG ZNJ RT ASC

2547.32 -8,75 68.44 201.52 I36.80 19 50 34

2328.87 -3.59 54.65 207.39 130.17 21 9 2

2004,35 3.40 33.63 212.87 124.00 22 53 57

1501.84 12.49 .95 218.10 117.34 I 29 54

1328.83 I8.36 350.10 220.06 114,81 2 20 59

6284.18 12.49 300.23 218,10 |i7.34 5 32 8

lOSt. IT 3.40 322.55 212.67 124.00 3 41 28

NID-COQRSE EXECUTION ACCURACY

8GT 2115.9 SGR 347.5 $65 461.5

RflT .8379 RflF ".8908 RTF -._40

$GB 2185.8 R23 ".1350 RI3 -.8888

8GI 2145.7 562 415.8 THA 9.74

6.93 VHP 8,385 OPA -12.90 RAP 314,33 ECC 1.36T3

INJ AZMTH INJ TIH£ PO CST TIN INJ E LAT INJ 2 LONG

1547.3 8.93 52.66

1328.9 12.43 36.59

1004.4 18.84 13.41

501o6 22,4T 338.20

328.8 25.18 326.27

5284.2 22.67 2?7.47

51.2 15.04 302.33

ORBIT DETERMINATION ACCURACY

&T 53.2 SR 22.9 $$ 50.4

CRY .RgR9 (R8 .Y44R CAT .980S

LSA 74.9 HSA 15.5 $SA 1.1

ELI 58.9 EL2 9.0 ALF 20°92

LAUNEN DATE APR ? 197I PLIGHT TIME 160.00 ARRIVAL DATE SEP 14 IRTI

HELIOCENTRIC C_NIC

RL 149.73 LAL .DO

RP 209.71 LAP -1.74

RE 44.897 GL -20.59

PLANETOCENTilE CONIC

C3 21.729 VHL 4.881

LNCH AZNTH LNCH TIME

50.00 19 12 51

6O.OO 20 36 45

70.00 22 30 50

79.38 1 43 48

79.38 1 43 48

79.38 1 43 48

110.00 3 34 12

DIFFERENTIAL CORRECTIONS

TOE -.7243 TRA-1.3402 TC3 .0757 BAU .0952

ROE -.3518 RRA -.1454 RE3 .3188 FAU .07008

FOE 1.0355 FRA 3.4355 FC3-2.7923 6SP 3659

ODE .8053 BRA 1.3481 BE3 .3277 FRP 759

DlgTANCE 4t5.I80 EARTH TO HARI

LOt. I96.54 Yk 32.988 GAL "4,49 AZL 82.86 HCA 142,42 8MA 193.8| ECC .24010 INC 2.8570 Vl 29.158

LOP 338°99 VP 24.48? GAP 13,38 AZP 87.?4 TAL 338.49 TAP |18.00 RCA 147,32 APO 240.48 V2 26.493

GP 8.34 ZAL 231,34 ZAP 153.44 ET8 166,96 ZA[ 170,02 £TE 83,46 ZA¢ 108,95 ETC 276.80 LVI -22,95

DLA -30.05 RAL 341.75 RAD 6643.6 VEL 11.g05 PTH 8.01 VHP 6.104 DPA -12, 55 RAP 314,30 ECC 1.3578

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME leo C3T TIN INJ 2 LAT INJ 2 LONG

2829.28 -8.?! 67,$4 201.72 136.96 lg 55 0 1528.3 9,88 51,78

2303.20 -2.47 $3.42 207.69 130.24 21 15 8 1303.2 13.52 35.29

1g67.55 4.80 31.70 213.17 123.08 23 3 38 967.6 18.09 !1.28

1374.44 16,87 353.74 220.11 115,24 2 8 42 374.4 25.82 329.88

1374,44 16.87 353.?4 220,11 115.24 2 6 42 374.4 25.82 329.86

1374,44 18.87 353.74 220.11 115.24 " 2 6 42 374,4 25.82 329.86

1014.37 4.80 320.62 213,17 123.86 3 51 7 14.4 18.09 300.20

HID-COURSE EXECUTION ACCURACY GRBIT DETERMINATION ACCURACY

SGT 2102.4 SGR $64.1 $63 4g0.3 8T 52.g 3R 21.8 $S 51.9

RRT .6746 RRF -.7293 iTF -.888Y CRT .90g8 CR$ .7_69 CST .9590

3GB 217667 R23 -.1436 R13 -.8945 LSA 75.6 HSA 15.5 _$A 1.1

$61 2137.9 $62 409,5 THA 10,66 EL1 56.6 EL2 8.S ALF 21.10
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHCH DATE APR 7 1971

HELIOCENTRIC CONIC

RL 149.73 LAL .DO

RP 205,75 LAP "1.73

RC S?.R77 _ -E1.29

PLANETO¢ENTRIC CONIC

¢5 21.199 VHL 4.604

LHCH AZHTH LNCH TIN[

50.00 19 1T 57

50,00 20 45 41

70.00 22 42 15

??.53 1 31 29

?7.53 1 51 29

77.53 1 31 29

• 110.00 3 49 3?

FLIGHT TIRE ISEoO0 ARRIVAL DAT( 3EP 16 I971

DISTANCE 418.98T

LOL 198.54 VL 32.934 GAL "4,41AZL 99.99 NCA 143.60 SMA

LOP 340.ES VP 94.410 GAP 13.08 AZP D?.S5 TAL 336.59 TAP

6P S.71ZAL 131.tl ZAP tiE.t7 (T8 196.92 ZA[ 169.81ETE

EARTH TO MARS

192,68 ECC .23992 INC E.9185 V1 28.758

I90,27 RCA 147.$8 APO 938.$9 V2 26.430

84.17 ZAC 107.31 [TC 279.93 LVI -23.01

DLA "SO,TO RAL 341,05 RAD IH3,4 Y[L 11.083 PTN 6,89 YHP e.009 OPA o18.19 RAP 314.84 ECC 1.5459

L'I TIME INJ LAT INJ LONG INJ RT ABE INJ AZNTH INJ TIME PO ¢$T TIM INJ 2 LAT INJ 2 LONG

2505.18 "7,66 66.64 SO2.00 137.10 19 59 42 1505.2 10.72 50.87

22TT.08 -1.32 52.17 208.07 130.28 21 21 36 1277.1 14,62 35.96

1928.18 6.29 29.62 213.79 123.64 23 14 23 928.2 19.59 8.98

1411.?7 17.39 356.78 220.23 115.70 1 55 1 411.8 26.4? 352.86

1411.T? 17.39 356.78 229.23 115.70 I 55 1 A11.8 26.47 5_2.86

1411.77 17,39 355,78 220,23 115.70 1 55 1 411.8 26.A7 532.88

3263.04 6.29 296.45 213.79 123.64 5 30 D 5263.0 19,39 275.80

DIFFERENTIAL C(3_RECTI(_

TDE -.7292 TRA-I.3220 TC3 .0932 8AU .0979

ROE -.3480 RRA -.1885 RC3 ,33g5 FAU .07292

FDE 1.0852 FRA S.5934 FC3-2.9780 BSP 3792

BD[ .8071 iRA 1.3327 BC3 .3453 FSP 815

LAUNCH DATE APR T 1g71

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIHATION ACCURACY

3ST _118.3 SiR 585.3 SG3 521,2 8T 53.7 SR 21.8 5$ 53.9

RRT *_61RRF -.7667 RTF -.8870 CRT .9220 CRS .7720 CST .9566

3GB 2197.7 R23 -.1643 RI3 ".8939 LSA 77.4 MS_ 15.6 8SA !.1

9St 2159.8 902 406.5 THA 11.45 ELI 57.4 EL2 7.9 ALF 20.98

FLIGHT TI_ 164.00 ARRIVAL DAT£ SEP 18 19T1

DISTANCE 422.826

RL 149.73 LAL .DO

RP 206.77 LAP -1.?1

RC 69.140 6L -22.02

PLANETOCENTRIC CONIC

C3 20.721VHL 4.552

LNCH AZHTH LNCH TINS

50.00 19 23 17

60.00 20 51 6

?0.00 22 55 g

75.84 1 20 50

?5.84 1 20 50

75.84 I 20 50

110.00 S 58 32

EARTH

191.94 [CC .23190 INC

121.64 RCA 147.43 APO

85.35 ZAC 107.71 ETC

TO MARS

L_L 196.54 VL 32.863 GAL -4.33 AZL 92.98 HCA 144.95 SHA 2.9856 Vl 29.758

LOP 341.52 VP 24.336 GAP 12.57 AZP 87.56 TAL 336.68 TAP 236.45 V2 26.485

GP 7.11 ZAL 130.86 ZAP 150.86 ETS 166.87 ZAE 169.56 ETE 276.94 LVI -23.39

DLA -31.36 RAL 342.43 RAD 6643.2 VEL 11.863 PTH 6.88 VHP 5.841 DPA -11.80 RAP $14.13 ECC 1.3410

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

2483.89 -6.59 65.74 202.34 157.23 20 4 40 1483.9 11.78 49.94

2250.18 -.13 50.88 208.$3 130.$0 21 28 36 1250.2 15.74 32.5?

1885.D? 7.91 27.34 214.56 123.33 23 26 34 885.1 20.?8 6.40

1444.27 l?.go 35g.49 220.41 116.19 1 44 55 444.3 27.13 335.52

1444.27 17.90 359.49 220.41 116.19 1 44 55 444.3 2?.15 335.52

1444.27 t7.90 359.49 220.41 116.19 1 44 55 444.5 27.13 335.52

6219.92 ?.91 294.16 214.56 123.33 5 42 11 5219.9 20.78 273.23

DIFFERENTIAL CCRRECTIONS

TDE -.7254 TRA-I.2933 TC3 .0639 BAU .1020

ROE -.3406 RRA -.1922 RE3 .5625 FAU .07606

FDE 1.1335 FRA S.7530 FC5-3.1779 BSF 3813

BD[ .8014 8RA 1.3075 Be3 .3681FSP 870

LAUNCH DATE APR 7 1971

HELIOCENTRIC CONIC

RL 149,73 LAL .00

RP 206.81 LAP -1.70

RC 70.455 GL -22.77

PLANETOCENTRIC CONIC

C3 20.297 VHL 4.505

LNCH AZHTH LNCH TIME

50.00 19 28 55

60.00 20 59 5

70.00 23 lO 9

74.26 1 11 27

74.26 1 11 27

74.26 I I| 27

!10.00 4 13 31

MID-COURSE EXECUTION ACCURkCY ORBIT DETERHIHATION ACCURACY

$GT 2114.6 SiR 610.7 SG3 555.5 ST 53,9 8R 21.9 55 55.3

RRT ,7362 RRF -.8013 RTF °°9874 CRT .9343 CR3 .7870 CST .9543

9GB 2201.0 R23 -.1819 R13 -.8957 LSA 78.7 NSA 15.7 83A 1.0

901 2165.6 $62 403.9 THA 12.45 ELI 57.7 EL2 7.3 ALF 21.11

FLIGHT TIME 166.00 ARRIVAL DATE 5EP 20 1971

DISTANCE 426,694

LOL 196.54 VL 32.834 6AL -4,25 AZL 93.05 HCA 146.22 SMA

LOP 342.79 VP 24,265 GAP 12,32 AZP 9?.46 TAL 336,78 TAP

GP 7.54 ZAL 130.59 ZAP 149.50 ET9 166.80 ZAE 169.2g ETE

EARTH TO MARS

191.06 [CC .22811 IHC 3.0531 VI 29.759

125,00 RCA 147.46 APO 234.6S V2 26.480

86.95 ZAC 108.14 ETC 278.99 LV! -23.80

DLA -32.05 RAL 542,90 RAD 6645.0 VEL 11,845 PTH 6.66 VHP 5.679 DPA -11.39 RAP 313.98 ECC 1.3540

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2462.$8 -5.52 64.83 202.76 137.33 20 9 58 1462.4 12.84 4g.Do

2222.46 1.09 49.58 209.09 130.29 21St O 1222.5 16.88 31.13

1836.$4 9.72 24.74 215.52 122.90 23 40 46 836.5 22.29 3.44

1473.$5 18.42 1.97 220.65 116,?0 t Si O 4?3.4 27.81 357.g5

1473.$5 18,42 1.97 220.65 116.70 1 36 O 473.4 27.81 $37.95

1475.$5 18.42 !.97 220.65 116.70 I 36 0 473.4 27.81 357.95

6171.40 9.72 291.51 215.$2 122.90 5 56 23 5171.4 22.29 2?0.2?

DIFFERENT IAL CCRRECTION3

TD[ -.7209 TRA-1.2622 TC3 .0644 IAU ,lOIS

ROE ".3351 RRA °.2177 RC3 .3873 FAU ,0?9)$

FOE 1,1844 FRA 3.919R FCS-3.3862 69P 3617

aGE .?gs4 9RA 1.2800 9CS ,$926 FSP 928

LAUNCH DATE AFR ? 1971

HELIOCEHT RIC CONIC

RL 149.73 LAL .DO

RP 2Ol.8? LAP -1.66

RC 71.819 GL -25.56

PLAHETOCENTRIC CONIC

C3 19.923 VHL 4.435

LNCH AZMTH LNCH TIME

50.00 19 34 57

80.00 21 7 43

70.00 23 28 25

T2.73 1 2 59

72.73 1 2 59

72,73 1 2 59

110.00 4 31 47

HID-COQRSE EXECUTION ACCURACY ORBIT DETERHIHATIOH

SiT 2104.9 SiR 641.3 $63 587.1 GT $3.9 3R

RRT ,7636 RRF ".$330 RTF -,_vT? CRT .9460 CR8

SGB 2|00,4 R23 ",2002 RIS -,1976 LSA 79,9 MSA

Sit 2163,2 SG2 402.9 THA 13,58 ELI 57.0 EL2

FLIGHT TIME 168.00 ARRIVAL

OIITANCE 430,589 EARTH

LOL 196.54 VL 3|,?iS GAL "4,18 AZL 93,13 HCA !47.4t 8MA 160._S ECC °22456 INC 3. t272

LOP 344,06 VP 24.197 GAP 11,99 kZP 87.36 TAL 336.8? TAP t|4,36 RCA 147.52 kPO 232,97

GP 8.01ZAL 130,31ZAP 146,11 [T8 166.?Z ZAE 165,98 ETE 86.95 ZAC 100,62 ET¢ 276.06

DLA -32.?6 RAL 343.19 RAD 6642.0 VEL tl.829 PTH 6.85 VHP 5.523 DPA -ID.96 RAP 313.?9

L-I TIME INJ LAT INJ LONG _NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2440.57 -4.45 63.91 203.26 137.42 20 15 38 1440.6 13.91

2193.67 2.35 48.18 209.76 130.24 21 44 1T 1195.7 18.06

1779.16 11.82 21.65 216.74 122,28 23 58 4 779,2 23.99

1500.05 18.95 4.28 220.96 117.25 I 27 59 500.1 28,50

1500.05 18.g3 4.28 220.96 117.25 1 27 59 $00.1 28.50

1500.05 18,g3 4,20 220.96 117,25 I 27 5g 509.I 28.50

6114.02 11,82 288.45 216.74 122,28 6 IS 41 5114.0 25.99

DIFFERENTIAL CCRRECTION5

TOE -.7122 TRA-1.2246 TC3 .0720 BAU .1121

ROE -.3325 RRA -.244? RC3 .4147 FAU ,08300

FDE 1.2366 FRA 4.0898 FC3-S.S067 BSP 3?60

BOE .?860 iRA 1.2488 BC3 .4209 F6P 985

ACCURACY

21.9 53 S?.O

,8U29 CSY .1519

IS,T $8A 1.0

6.S ALr 21,$4

DATE 8JR 22 1S71

TO HARE

HIO-COURSE EXECUTION ACCURACY

SGT 2061.8 SiR 677.3 SG3 622.2

RRT .?888 RRF -.8614 RTF *.8890

S6B 2189,2 R23 -,2160 R13 -.9009

SGI 2131,9 SG2 402.7 THA 14.93

vt Et. TS8

VE 26,474

LVI -2A.t2

ECC 1.3279

INJ Z LONG

49.03

29.60

359.86

540.Z3

540.25

340.23

266.68

ORBIT OETERHINATION ACCURACY

ST 53.8 SR 22.1 $$ 58.6

CRT .9570 CR5 .81g2 CST .94g4

LSA 80.9 H3A IS.8 55A 1.0

ELI 57.7 EL2 6.0 ALF 21.74
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR ? 1871

HELIOCENTRIC CONIC

RL lag.?3 LAL .00

RP 206.83 LAP "l.$S

RC ?3.2?8 GL °24.3?

PLANETO¢CNTRIC CONIC

C3 19,609 VHL 4.4??

LNCH AZHTH LNCH TIHE

S0.00 19 41 23

60,00 21 1? T

70.00 23 53 !

71.26 O 55 18

Y1,26 O 55 18

Y1.26 0 38 16

110.00 4 56 23

F_I&HT TIN( l?O.OO ARRIVAL DATE SEP 84 18?1

DISTANCE 484,508 EARTH TO MAR8

LQL 198,84 VL 88.74$ GAL 04,1E AZL 98._| HCA 148.7| 8HA llJ,4S [CC ,EllS2 INC 8.206S Vt RO,YS6

LOP 346,38 VP e4,181 GAP El.iS AZP 8?,El TAL 33S,98 TAP 175.71 RCA 147,87 APO 831,40 Vt 26.469

GP 8,83 ZAL 180,D2 ZAP 145.67 ET8 18D.67 ZAE 168.0t ETE St,IT ZAC 108,t4 [T¢ 278.86 LV[ -84.67

DLA -33.49 RAL 843,il RAD DB4E.? VEL 11,818 PTH 8.$4 VHP S. 8?4 DPA -10.80 RAP 813.54 (CC t.Jtll

L-! TIH[ INJ LAT INJ LONG INJ RT ARC 1NJ AZHTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2416.46 "3.3E D2,98 2D3o86 |37.49 20 El 42 1418.5 14.99 4?.04

2163.$4 3.67 45.75 710.55 130.1S 8I 33 11 11S3.6 15,27 2Y.86

1703.73 14.58 17.46 218,43 121.76 24 21 25 703.7 ?6,08 333.00

1528.04 19.45 6.49 221.34 117.82 1 20 48 525,0 28.19 342.40

1525,04 18,45 s,4g 721,34 117,82 1 20 43 525,0 25,19 342,A0

1525,04 16,45 S,46 221,34 11?,82 1 20 43 525,0 29,19 842,40

6038.59 14.53 884,78 216.43 121,26 $ S? 2 S038,6 26.08 261.62

DIFFERENTIAL CCRRECTICNS

TOE -,Y132 TRA-I,t�A? TC3 ,05T1 DAU ,116D

ROC -.3306 RRA ".8747 RC3 ,4486 FAU .08648

FOE 1.2962 FRA 4,2T1? FC3-3,81g? BSP 3818

6DE .7861 8RA 1,2254 8C3 .4462 FSP 1052

LAUNCH DATE APR ? 1971

HELIOCENTRIC CONIC

RL 149.73 LAL *DO

RP 207.00 LAP "1.64

RC 74.683 GL -25,22

PLANETOCENTRIC CONIC

C3 19.326 VHL 4.396

LNCH AZNTH LNCH TIH£

50.00 19 48 18

60.00 21 27 27

69.81 O 48 16

69.8t O 48 16

69.81 O 48 16

69.81 O 48 16

99.61 O 48 16

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2071.0 8GR ?IS.D SG3 t89.2 8T 53,9 8R 22.3 88 60.8

RRT .8080 RRF -.8866 RTF -,8835 CRT .9682 CRS .8371CST .8463

SGD 2197.6 R23 ".2395 R13 -,9011 LSA 82.5 NSA 16.0 88A I.O

SGI 2184.3 862 4O?.e THA 1D.DS EL1 ll.l EL2 5.2 ALF ll.Ol

FLIGHT TIH[ 1?2.00 ARRIVAL DATE iEP El 1971

DISTANCE 438.451 EARTH TO MARS

LOL 196.54 VL 32.706 GAL -4,OS AZL 93,29 HCA 150.02 8HA 188.78 ECC .21808 INC 3.2920 Vl 29.758

LOP 346,59 VP 24,068 GAP 11.33 AZP 87,15 TAL 337,04 TAP 127,05 RCA 147,61 APO 228,95 V2 26,436

GP 9.08 ZAL 129.7D ZAP 145.18 ETS 166.50 ZAE 168.17 ETE 93.87 ZAC 108.71 [TC 276.95 LVI -25.15

DLA -34.26 RAL 344.06 RAD $642,5 VEL 1t.804 PTH 6.83 VHP 5.232 SPA -IO,OO RAP 313.25 ECC 1.3181

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

2395.90 -2.18 62,04 204.55 137.54 20 28 14 1395.9 16.08 46.02

2131,92 5,06 45,22 211,49 130,04 22 2 59 1131,9 ?0,54 26,26

1548.70 19,96 8.63 221.81 118.44 1 14 5 548.7 29.90 344.50

154D,?0 19.96 8.63 221,8t 11R,44 1 14 5 548,7 29,90 344.50

1548,70 15.96 8.63 221.81 118.44 I 14 5 548.? 29.90 344.50

1548.70 19,96 8.63 721,81 118.44 1 14 5 548.? 29.90 344,50

1546.7D 19.96 8.63 221.81 118,44 I 14 S 546,? 29.90 344.50

DIFFERENTIAL CORRECTI(_I

TOE -,7093 TRA-1,1569 TC3 ,0491 DAU ,1229

RDE -,3298 RRA -,3068 RC3 ,4732 FAU .09022

FOE !.3610 FRA 4.4571 FCS-4,041D 8SP 3804

BD[ .7823 BRA 1.1965 8C3 .4756 FSP 1118

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2045,6 SGR 769,3 SG3 697,5 ST 53,7 6R 72,7 88 82,3

RRT ,8246 RRF -,9082 RTF -,8650 CRT ,9?79 CR6 ,8548 CRY ,8431

SGS 7185.5 R23 -.2596 R13 -,9030 LSA 83,8 HSA 16,2 $SA .9

SG1 2145.? SG2 414.9 ?HA IT.92 ELI 58.1 EL2 4.4 ALF 22.58

LAUNCH DATE APR ? 1971 FLIGHT TIHE 174,00 ARRIVAL OAT[ $[F 28 19?1

HELIOCENTRIC CCNIC

RL 149.73 LAL .00

RP 207.08 LAP -I,63

RC 76.180 GL -26.1|

PLANETOCENTRIC CONIC

C3 19.106 VHL 4,371

LNCH AZMTH LNCH TIME

50.00 19 53 45

60,00 21 35 53

68.3? O 4| 49

68.37 O 41 49

68.37 0 41 49

68.37 0 41 49

68.37 O 41 49

DISTANCE 442,415

LOL 196,54 VL 32,668 GAL "4,OO AZL 93,38 HCA 191,28 SNA 168,18 ECC ,21515 INC

LOP 347,66 VP 24,006 GAP 11,01 AZP 87,03 TAL 357,11 TAP 128,39 RCA 147,64 APO

GP 5,69 ZAL 129,37 ZAP 143,65 ET6 166,37 ZAE 167,64 ETE 96,66 ZAC 110.33 [TC

EARTH TO MARS

3.3841 Vl 29.758

228,5R V2 26.449

276,93 LVI -23,67

DLA -3S,OS RAL 344,54 RkD 6542,4 VEL 11,795 PTH 6,82 VHP 5,096 DPA -9,47 RAP 312,g0 [CC 1,3144

L-I TIME INJ LAT INJ LONG INJ RT AIC |NJ AZMTH INJ TIN( PO CIT TIN INJ 2 LAT INJ 2 LONG

2372.79 -1,02 61,07 205.35 137.57 20 35 18 1372,8 17,20 44,_6

?098,03 S,55 43,59 212,58 179,86 22 13 53 1098,1 21.88 24,38

t571,36 20,47 10.71 222.37 119.09 I 8 0 571,4 30,63 341,55

1571,36 20,47 10,71 222,3? 119,09 ! 8 O 571,4 30,63 348,55

1571,36 20.47 !0,71 222.37 119.09 1 8 O 571.4 30.63 346.55

1571,36 20,47 10,71 2?2,37 119,05 1 8 0 571,4 30,63 348.55

1571.36 20.47 10,71 222.37 !19.09 1 5 O 571.4 30.63 346.SS

DIFFERENTIAL C_RECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

TDE -.7059 TRA-I.II?O TC3 ,0382 RAU .1287 SST ?0|4,| 8GR A26.3 SG3 737.0 8T 53.5 SR 23,2 33 84,2

AO2 ".3304 RRA "°3416 RC3 .30S2 FAU .09410 RRT .8577 RRF ".8236 RTF ",_tY CRT .9383 CRI .872S CII ,l)18

FOE 1.4285 FRA 4.6487 FC3-4,8539 66P 3T94 IS8 _l?T,O R23 -,2787 RI3 -.0050 LSA 85,1NSA 18,4 83A .5

808 .?754 ERA 1.1681 8C3 .50?? F8P 1187 8S1 2134,5 882 475,8 THA 19.78 ELI 58.2 [L2 3.5 ALF 83.23

LAUNCH OAT2 APR ? 1871 FLIGHT TIME t?S,O0 ARRIVAL DATE lE5 30 1871

HELIOCENTRIC CONIC DISTANCE 446.388 EARTH TO MARS

RL 149.73 LAL .00 L_ 198,84 VL 3R.S33 GAL -3,94 AZL 93.48 HCA 152.54 8HA 187,31 (CC .21240 INC 3.4838 VI 89.798

RP 20?,17 LAP -1,61 LOP 349,12 VP 83,947 SAP 10,70 AZP 86,91TAL 337,18 TAP 129,T2 RCA 14T,68 APO ?27,33 V2 86,439

RC ?Y,718 SL -R7,O4 GP 10,35 ZAL 129,02 ZAP 142,06 [78 166,22 ZA[ 167,0_ ET[ 99,57 ZAC 111,02 [TC 278,91LVI -26,22

PLANCTOCCNTRIC CONIC

¢3 18.935 VHL 4.351DLA -35.88 RAL 345.07 RAD 6642,4 V[L 11.708 PTH 8,81 VHP 4,D67 DPA -8,89 RAP 312.49 [CC 1,3119

LNCN AZNTH LNCH TIHE L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIH[ PO CST TIH INJ 2 LAT INJ 2 LONG

SO,DO 20 3 50 2348,96 ,17 SD,08 206,29 137,58 20 42 59 1349,0 18,34 43,85

60,00 21 51 50 2061,78 8,IS 41,80 215,88 129,61 22 26 11 1051,3 23,2? 22,29

66,94 0 33 50 1393,46 R0,28 12,77 223,Q3 119,80 ! 2 24 593.3 31.3Y 348.58

66.94 0 35 5Q 1593,46 20,98 12,77 225.03 119.80 1 2 24 593,5 31.37 348.38

66.94 0 35 30 1593.46 20.98 12,77 223.03 |19.80 1 2 24 593.5 31.37 348.58

66.94 0 35 5D 1593,46 20.98 12.77 223.03 119.80 ! 2 24 $93.3 31.37 348.56

66.94 O 35 50 1593,46 20.98 12.77 223.03 119.80 1 2 24 593.5 31.37 348.58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7Oll TRA-I.0734 TC3 .0268 SAU ,13?4 SGT 1973.? 6DR 891.4 SG3 7??,5 ST $3.1 SR 23.8 86 66.D

RDE -.3525 RRA -.3?95 RC3 .5423 FAU ,09822 RRT .8473 RRF -.9419 RTF -.8?98 CRT .gg?g CR6 .88g5 CST .935?

FOE 1.49Y5 FRA 4.8382 FC3-4,4905 SSP 3?56 SG8 7163.6 R23 -.2953 R13 -.9076 LSA 86.4 MSA 16.6 $$A .8

BDE .??59 BRA !,1385 BC3 .5429 FSP 1254 881 212D.3 SG2 44D.? THA 21.94 EL1 58.1 EL2 2.6 ALF 24.03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR T 1971

HELIOCENTRIC CCNIC

-RL 149.73 LAL ,DO

RP 207.26 LAP -I,88

RC ?9.295 GL "28,08

PLANETOCENTRIC CONIE

C3 18,818 VHL 4.33R

LNCN A2NTN LNCH TIN[

SO.O0 20 tE 40

60.00 22 6 40

63,49 O SO 81

65.49 O 30 21

65.49 0 30 81

65.49 0 3D 21

65.49 O 30 21

FLIGHT TIM( 176,00 ARRIVAL OAT_ OCT | 1671

DISTANCE 450,401 EARTH TO MARl

32,600 GAL "3oRS AZL 93,59 MCA 133,81 |NA 186,94 [CC ,20963 INC 3,8823 VI |9.788

V2 23.423

LVI -26.82

LGA. 198.$4 VL

LOP 350.38 VP 23,889 GAP 10.40 AZP 6R.T8 TAL 337.24 TAP 111.04 RCA 14Y.71 APO 216.16

&P 11,06 ZAL 128.65 ZAP 140,42 [T6 |6R,D6 ZM[ 16R._g EYE tOE,St ZAC 111°T1 [T¢ ITS.18

OLA -36,74 RAL 345,64 RAD 6641,3 V(L Sl,T$3 PTN R,RI VN4e 4,644 9PA -0,:6 RAP 312.03 ECC t._OS?

L-| TINE INJ LAT INJ LONG IHJ RT ARC INJ AZNTH IMJ TZlqE leo CET TIN INJ E LAT INJ E LONG

2324.28 1.41 59.05 207,37 13T.SS 20 51 24 1324.3 19,58 42.63

2020.42 g.9s 38.79 215.43 I89,27 22 40 _! 1020.4 4.80 19.92

1615.02 21.49 14.82 E23.Tg 120.85 O ST 16 RIS.D 38,13 350.62

1618.02 21.49 14.82 223.79 120.55 O ST 16 615.0 32.13 380,$2

1615.02 21,49 14.82 223.79 120.55 0 57 16 618.0 32.13 350.62

1615.02 21.49 14.82 223.?9 120.55 O 5? tR 615.0 32.13 380.62

1615.02 21.49 14.82 223.79 120,55 O 5? 16 615.0 38.13 380,62

DIFFERENTIAL CCRRECT|ONS

TOE -.6943 TRA-l.0239 TC3 *DITI BAU .1464

ROE -,3362 RRA -.4205 RE3 .5818 FAU .10261

FOE 1.5709 FRA 5.0289 FC3-4.7|59 BSP 3689

BOG .7714 BRA 1.1068 BC3 .5817 F6P 1322

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCt_ACY

3GT 1920.8 8GR 985,4 863 813.5 8T 52.4 6R 24.5 SS S?.8

RRT .8544 RRF -.gs4s RTF -.8767 CRT .8973 ERR ,ROSS CRY .9313

3GB 2149.T R23 ".3068 R13 -,9115 LSA 6T.5 NSA 16.8 SSA .6

SG1 2100.2 SG2 458,8 THA 24,45 I[I. 1 3T,O _.2 1,6 ALF 23,06

LAUNCH DATE APR ? 1971 FL|SHT TIN( t80.00 ARRIVAL DATE OCT 4 1S?t

HELIOCENTRIC CCNZC

RL 149.73 LAL ,DO

RP 207.37 LAP -1.56

RC 80.909 GL -29.09

PLANETOCENTRIC CONIC

C3 18.758 VHL 4.331

LNCH AZHTH LNCH TIME

SO.O0 20 22 23

60.00 22 24 14

64.04 0 29 20

64,04 O 29 20

64.04 O 29 20

64.04 0 29 20

64,D4 O 23 20

DIFFERENTIAL CCRRECTION8

TOE -.6979 TRA -,9816 TC3 "*01T3 8AU ,1536

ROE -.3438 RRA -,4671 Re3 .6203 FAU ,10628

FOE t.6629 FRA 5,2343 FC3-4.9051 89P 3?46

BDE .778D 6RA 1,0D71 BC3 .6206 FSP 1404

DISTANC_ 454.420

L(X. 196.54 VL 32.569 GAL -3.85 AZL 93.71 HCA 155,07 8HA

LOP 351.65 VP 23.834 GAP 10.10 kip 86.63 TAL 337.29 TAP

6P 11.88 ZAL 128.25 ZAP 138.72 ET9 1R5.89 ZAE 165.43 ETE

EARTH TO MARS

!86.41 (CC .20744 INC 3.7108 Vl 69.731

132.36 RCA 147,74 APO 225.07 V2 26.413

105.41 ZAC 112.61 ETC 2?6.85 LVI -E?.4T

DLA -37.68 RAL 346.26 RAD 6642.3 VEL 11.T80 PTH 6.81 VHP

L-| TIM( |NJ LAT ZNJ LONG |NJ RT ARC INJ AZMTH ]NJ TIN_

2298.35 2.71 5T.97 208,62 137,52 21 O 41

1973.52 11.92 37.46 217.30 128.79 22 ST 8

1636.33 21.99 16.88 224.68 121.36 O 52 3R

1636.33 21.99 16.88 224.68 121.36 O 52 36

1636.33 21,99 16,88 224.68 121,36 O 52 36

1636.33 21,99 16.86 224.68 121.36 O 32 36

1636.33 21.99 16,88 224.68 121.36 O 52 36

HID-COURSE EXECUT|C_I ACCURACY

8GT 1862,2 SGR 1051.0 9G3 861.3

RRT ,8552 RRF -,9646 RTF -,8683

3GB 21SS.8 R23 -,3214 RI3 -,9137

SGI 2099.7 362 488.3 THA 27.11

4,729 DPA -?.ST RAP 311.51 ECC 1,3087

PO CST TIN ZNJ 2 LAT INJ 2 LONG

129R.5 2D,74 41.48

973.5 26,51 17.12

R36.3 32.91 352,$7

636.3 3E.91 362,67

636,3 32.91 352.6T

636.3 32.91 352.6T

636,3 32,91 352.6?

_BIT DETERMINATION ACCURACY

ST 52.3 SR 23.6 SS ?O.O

CflT .99g4 CNS ,9221 CST ,926T

LSA 89.4 MSA 17.2 SSA .6

ELl 58,2 EL2 .6 ALF 26.06

LAUNCH DATE APR ? 1971 FLIGHT T]N( 182,00 ARRIVAL DATE OCT S 1971

HELIO(ENTRIC CONIC

RL 149.73 LAL .DO

RP 207.48 LAP -1,94

RC 82,560 GL -30.15

PLAN£TOCENTRIC CONIC

C3 18.758 VHL 4,331

LNCH AZNTH LNCH TIME

SO.OO 20 33 10

60,00 22 46 11

82.55 0 20 41

62.55 0 20 41

62.55 O 20 41

62.58 O 20 41

62,95 0 20 41

D! FFERENT | AL C_RECTION$

TOE -.6997 TRA -.9269 TC3 -.04J? DAD ,1670

ROE -,3530 RRA -.816R RC3 ,664S VAU .liDS?

FOE 1.75E3 VRA S.4245 FC3-S.I030 OSP 3T22

8DE .7801 ERA 1,0831 Be3 ,R668 VBP 14?5

DISTANCE 458.455

-3.80 AZL 93.04 HCA 156,32 6NALOL 196.34 VL 32,540 GAL

LOP 352.91 VP 23,7T9 6AP 9.81 AZP 86.46 TAL 337.33 TAP

GP 12,76 ZAL 127.62 RAP 136,96 ET3 165.71 ZAE 164,44 ETE

EARTH TO MARS

185,91 ECC .2052! INC 3,8499 VI ES,?66

133.66 RCA 147.76 APO 224.07 V2 23.402

106.21ZAC 113.$2 ETC 276,8| LVI -26.16

DLA -$8.60 RAL 346.95 RAD R642.3 VEL 11,760 PTH 6,81 VHP 4,821 DPA -6.02 RAP 310,92

L-I TIN[ ]NJ LAY INJ LONG 1NJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT

2271.37 4,07 56.83 210,07 13?,44 21 11 2 1271.4 E2,D2

1916.18 14.39 34,58 219.67 I28,07 23 16 ? 916,2 28,59

1657,72 22.49 18,97 226.7D 122.2A O 48 19 657,? 33,T1

1657.72 22.49 16.97 225.70 122.24 O 48 19 857.7 33,71

I657.72 22.49 I6,97 225.?0 122.24 O 48 19 657,7 33,71

1697.72 22.49 16,97 225.70 122,24 O 48 19 657,? 33.?1

1657,72 22.49 18.97 225,?0 122.24 O 48 lS 657.7 33,71

MID-COURSE EXECUTION AccuRACY

RGT |022.4 SGR It46.? 3;3 903.0

RRT ,854i RRF ".9730 RTF "._611

SG8 2153.1 R23 -,3267 Rt3 Oo$154

86t 2089.3 8G2 820,2 THA 30,33

ECC 1.3OOT

INJ E LONG

40,|3

13,57

354.77

394.T?

354,77

354,77

354,77

ORBIT OETERMINATIOH ACCURACY

ST 51,7 $R 26,8 38 11,9

CRT ,8981 CR8 ,9313 COt ,8218

LEA 90,9 MIA 17.6 8iA .7

ELI 58,2 EL2 1.2 ALV 27.38

LAUNCH DATE APR ? 1971 FL|GMT TIME 1|4,00 ARRIVAL DATE OCT I tt?l

HELIOCENTRIC CCNIC

RL 149.?3 LAL ,DO

RP 20?.60 LAP -1,5E

RC 84,24? GL -31,31

PLANETOCENTR|C CONIC

C3 18°824 VHL 4,339

LNCH AZMTH LNCH TIME

SO.DO 20 49 17

60.00 23 17 19

62.03 O 16 32

61.03 O 16 32

61.03 0 16 32

61.03 O 18 32

61,03 0 16 32

DIFFERENTIAL CORRECT]ONS

TOE -.6953 TRA -.8?43 TC3 -.D723 BAU ,1797

HDE -.3661RRA -.9726 RC3 .?1Q4 FAU ,11498

FOE 1.8551 FRA 5.6171 FC3-5.2698 BSP 3725

BDE .7858 BRA 1.D431 BE3 .7140 FSP 1550

DISTANCE 4R2.S04 EARTH TO HAR8

LOL 196,84 VL 38,S13 _AL -3,?? AZL 93.90 HCA 187.58 8NA 181,40 ECC .20313 INC 3,8647 VI 26.180

LOP 334,17 VP 23.72? GAP 9,|3 AZP 86,32 TAL 337.37 TAP 134,g$ RCA 147.?g APu 223,13 V2 24.388

GP 13,73 ZAL 127,33 ZAP 13S,t4 IT8 185,51ZAE 163,30 [T[ 110,84 ZAC 114,54 [T¢ 276,?6 LVZ -26,R3

OLA -39,60 RAL 347,7t RAO 6642,3 VEL 11,783 PTH 6,8| VHP

L'I TIME INJ LAT INJ LONG |NJ RT ARC ]NJ AZMTH INJ T|NE

2242,3? 5,58 33.61 211,?? 137,33 21 Z2 40

1833.39 17,70 30,3R 222.93 126.82 23 47 55

1679,13 22,g8 21.10 226,8T 123.1g 0 44 31

16?9,13 22,98 21.1Q 226.8? 123.1g 0 44 31

187g,13 22.98 21,10 226.8T 123,19 0 44 31

1679,13 22.g8 21.10 226.8T 123.19 0 44 31

1679,13 22.98 21.10 226.8T 123,1g 0 44 31

MID-COURSE EXECUTION ACCURACY

SGT 1768.6 SGR 1236.T SG3 g44.9

RRT ,8493 RRF -,g795 RTF ;.8522

$GB 2160.9 R23 -;3284 R13 -.9247

$G1 208?.6 SG2 538.1 THA 34.00

4,522 DPA *3,gg RAP 31D,28 ECC 1,3038

PO C3T TIN INJ 2 LAT INJ 2 LONG

1242.4 23,36 36.68

838.A 31.12 8.33

6?9.1 34,93 356.g3

679.1 34.$3 356*93

679.1 34,$3 356.93

679.1 34.53 336.g3

67g,1 34.59 356.93

_BIT DETERMINATION ACCURACY

ST 51,1SR 28.3 $S T4.D

CRT ,99§2 CR8 ,g4g2 CST ,g15?

LSA 92.6 NRA 18.0 SSA .7

EL1 58,4 EL2 2,4 ALF 28.92
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR ? liT|

HELIOCENTRIC C_NIC

RL 149.73 LAL ,DO

RP 207.73 LAP "1.S0

RC 6s.gsg GL -32.55

PLANETOCENTRIC CONIC

C3 18.864 VHL 4.3S5

LNCN AZNTN LNCN TINS

50.00 20 58 S

59.46 D 22 47

59.46 D 12 47

59.46 0 12 4?

5g.46 D 12 4?

59.46 O 12 47

59.46 O 12 4?

FLIGHT TIN[ 181,00 ARRIVAL DATE OCT 10[1?1

OISTANCE 4SS.SS? EARTH TO MARS

LOt. 158.34 VL 38.4R8 GAL "3.?3 AZL 94.14 HCA l|l.il SMA tiS.D4 ECC .|Ol|! INC 4.1444 V! 28.758

LOP 358.42 YP 23,878 GAP 9,28 AZP R6.13 TAL 337,40 TAP 139,R3 RCA 147.51 APO 222.2? V2 25.3?3

GP 14.80 ZAL 128.84 ZAP 133.28 ET8 ISS.31 ZAE 162,00 ET[ 113.R? ZAC 115.86 [TC 276.71 LVI -2R.81

DLA -40.67 RAL 348.58 RAB 0642,4 VEL II.?Rg PTH Q.81 VHP 4,430 DPA -5.D." RAP 3DS.S6 ECC 1.3121

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH 1NJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2210.92 7,10 54.28 213,76 137.17 21 35 55 1210.9 24,81 3?.06

[700.95 23.45 23,29 228,22 124.23 O 48 8 700.9 35.38 _S).18

1700.95 23,45 23.29 228.22 124.23 O 41 8 ?DD,8 35.38 3S9.18

l?QO.gs 23.45 23.2g 228.22 124.23 D 41 8 ?DD.9 35.36 359.16

1700,95 23.45 23.29 228.22 124.23 O 41 8 ?OO.S 35.38 359.16

l?DO.g5 23.45 23.29 228.22 124.23 O 41 8 700.9 35.36 359.18

[700.95 23.45 23.29 228.22 [24,23 O 4! 8 TOO.9 35.36 359._8

DIFFERENT IAL CORRECTIOklS

TOE -.6941 TRA -,8141 TC3 -.1031 DAU .lg44

ROE -.3839 RRA -.6335 RC3 .7599 FAD .11866

FOE 1.g641 FRA 5,7950 FC3-3.4168 8SP 3?30

DOE .7928 ERA 1.0315 8C3 .7669 FSP 1622

LAUNCH DATE APR ? lgTl

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

SGT [684.1 8GR 1378.2 $63 985.0

RRT .8412 RRF ",9846 RTF -.8401

8GB 2176,1 R23 -.3159 R13 -.9328

8G1 2091.8 SG2 9DD.D THA 38.2S

FLIGHT TINS 188,00

DISTANCE 470.644

_BIT DETERMINATION AcCUNACY

ST SO,3 SR 30.1 88 76.1

CRT .9888 CRS .9803 CST .9091

LSA 94.3 NSA 18.4 SSA .S

ELI 58.5 EL2 3.9 ALF 30.76

ARRIVAL DATE OCT 12 19?1

EARTH TO MARS

RL 149.73 LAL .00

RP 207.86 LAP -1.47

RC 87.725 GL -33.98

PLANETOCENTRZC CONIC

C3 19.186 VHL 4.360

LNCH AZMTH LNCH TIME

50.00 21 15 3

5?.84 0 9 28

57.84 O 9 28

57.84 D 9 28

57.84 O 9 28

57._4 O 9 28

57,64 0 9 28

LOL 196.84 VL 32.464 GAL -3.70 AZL 94.32 HCA 160.09 3NA 184.64 [CC .19g47 INC 4.3229 Vl 29.738

LOP 356.68 VP 23.626 GAP 8.98 AZP 85.93 TAL 337,4! TAP 137.50 RCA 147.82 APO 221.47 V2 26.3S7

GP 16.00 ZAL 126.29 ZAP 131.30 ETS 165,10 ZAE 160.54 ET£ 115.46 ZAC 116.91 ETC 276.66 LV! -30.75

DLA -41.80 RAL 349.51 RAD 6642.5 VEL 11.799 PTH 6.82 VHP 4.348 DPA -4.04 RAP 3OR.?? ECC [.3156

L-i TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH ]NJ TIME I_ CST TIN INJ 2 LAT INJ 2 LONG

2176,08 8.83 52.79 216,14 136,94 21 51 19 1176.1 26.38 35.28

1723.36 23.91 25.58 229.77 125.36 O 38 12 723,4 36.22 1.54

[723.36 23.91 25.58 229.77 125,36 0 38 12 723.4 36.22 1.54

1723.36 23.91 25.58 229.77 125.36 O 38 12 723.4 36.22 1.54

1723,36 23.91 25.58 229.77 125.36 O 38 12 723.4 36.22 1.54

1723.36 23.91 25.58 229.7? 125.36 O 38 12 723.4 36.22 !.54

1723.36 23.91 25.58 229.77 125.36 O 38 1_ 723.4 36,22 1.54

DIFFERENTIAL CCRRECTION$

TD( -.6669 TRA -.7425 TC3 -.1225 BAU .2|17

ROE -.4052 RRA -.698? RC3 .8163 FAU .12320

FD( 2.0?04 FRA 5.9431 FC3-$.5593 BSP 3668

8DE .?965 ERA 1.0196 8C3 .8254 FSP 1672

LAUNCH DATE APR ? 1971

HELIOCENTRIC CONIC

RL 149.75 LAL .00

RP 208.01 LAP -[.48

Re 89.514 GL -35.32

PLANETOCENTRIC CONIC

C3 19.514 VHL 4,417

LNCH AZMTH LNCH TIME

50.00 21 33 59

56.14 0 6 45

56.14 0 8 43

$6.14 O S 43

56.[4 0 S 43

56.14 0 6 43

56.14 0 S 43

MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

8GT 1586,2 8GR 1514.1 SG3 1021.5 ST 49.0 SR 32.2 SS 77.6

RRT .8304 RRF -.9684 RTF -.8263 CRT .9797 CR8 .9694 CST .9011

8GB 2192.8 R23 -.2932 R13 -,9440 LSA 95.6 NSA 18,7 SSA .6

881 2098.0 862 637.9 THA 43.40 EL! 58,4 EL2 5.4 ALF 33.07

FLIGHT TIN[ 160.00 ARRIVAL DATE OCT 14 1971

LOL 198.54 VL 32,443 GAL -3.67

LOP 357.93 VP 23.577 GAP 8,7!

GP 17.33 ZAL 125.6T ZAP 129,28

DLA -43.00 RAL 350.59 RAD 6642.9

L-I TINS INJ LAT INJ LONG

2138.48 10.80 51.09

1746.48 24.34 2T,95

[?48.48 24.34 2?.95

1748.48 24.34 27,95

1?48,48 24.34 27,95

[?48.48 24.34 27.95

1748,48 24,34 27,95

DISTANCE 474.730 EARTH TO MARS

AZL 94.52 NCA 181.34 SMA 184.26 ECC .|9776 INC 4,5241 V[ 29.756

AZP 85,71TAL 337.42 TAP 138.76 RCA 147.84 APO 220.73 V2 88.340

ET$ 164.88 ZAE 158.89 ETE 117.4| ZkC 118.30 ETC 276.60 LVl -31.81

VEL tI.Bl2 PTN 6.83 VHP 4,_Y? DPA -2,88 RAP 307.gl ECC S.38|1

INJ RT ARC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

• 219.01 138.62 22 9 36 1136.5 28.13 33.12

231,58 128,81 O 35 50 ?48,5 37.t0 4,04

231.55 126,6! O 35 50 74&.5 37.10 4.04

231.55 126.81 O 35 50 746.5 37.10 4.04

231.$5 126.61 0 35 50 ?46.5 37.[0 4.04

231.55 126,81 O 35 50 746,5 37.10 4.04

23|,85 128.Sl O 35 50 ?46.5 3?,[0 4.04

DIFFERENTIAL CORRECTIONS

TOE -.8975 TRA -.6828 YC3 -.1715 8AU .2309

ROE ".4346 RRA -.??5Y RC3 ,8SST FAU ,12618

FOE t.221? FRA S.1001 FCS-5.59TI |8P 382?

SOD .821R IRA 1,0338 8C$ .884R FiP 1750

LAUNCH DATE APR ? liT|

HELIOCENTRIC CONIC

RL 149,?3 LAL .DO

RP fOR.IS LAP -!.4|

RC 81.337 GL -36.88

PLANETOCENTRIC CONIC

C3 19.258 VHL 4.457

LNCM AZMTH LNCH TIN(

SO.Q0 21 57 20

54.3? 0 4 33

54,37 O 4 33

54.3? 0 4 33

54.3? O 4 33

54.37 O 4 33

84.37 O 4 33

DIFFERENT IAL CCRRECTIONS

TOE -.7018 TRA -.6108 TC3 -.2210 8AU .2528

ROE -.4736 RRA -.8595 RE3 ,9214 FAU .12908

FOE 2.3807 FRA 6.2200 FC3-5.5992 BSP 3941

DOE .8467 BRA 1.0545 BC3 .9476 FSP 1809

HID*COUR3E EXECUTION ACCURACY

SGT 1820.1 SGR 1872.2 863 lO57.i

RRT .lOBS RRF "*8515 RTF ",_a28

SGB 2E$t.9 R23 -,ET28 R[3 *.9533

8Gt t150.2 862 898,5 THA 48.3?

PLIGHT TIME 19[.DO

DISTANCE 4Ti,l|T

LOL 106.54 VL 32.423 9AL -3.83 AZL 94,75

LOP 359.19 VP 23.530 SAP 8.44 AZP 85,49

GP 18.82 ZAL 124.99 ZAP 127,17 ST8 184.97

DLA -44.30 RAL 351.81 RAD 6842.8 VEL 11.831

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2089.[4 13.13 49.01 222.59 138.15 22 32 9

1770.63 24.74 30,48 233.61 127.99 O 34 4

1770.63 24.74 30,46 233.61 127,gg O 34 4

17?0.63 24.74 30.46 233.61 [27.99 0 34 4

1770.83 24.74 30.48 233.61 127.99 0 34 4

1770.63 24,74 30.46 233.61 127.99 0 34 4

1770.63 24.74 30.46 233.61 127.99 O 34 4

MID-COURSE EXECUTION ACCURACY

$GT 1430,9 3DR 1849.0 $63 1088.D

RRT .7824 RRF -,9938 RTF -,?748

8GB 2338.0 R23 -.2382 R13 -.g648

$81 2216.7 SG2 743.3 THA $4.16

O_|IT DET[RHINAT|OH ACCURACY

|T 48.8 |R 34,8 88 00,8

CRT ,5882 C2S ,57?$ CIT .1941

L|A 8R,3 NSA lg,3 SlA .S

EL[ 59,R EL2 ?,8 ALP 31,35

ARRIVAL OATE OCT 18 187|

EARTH TO MAR8

HCA 182,59 SNA 183,8| ECC ,18S2S INC 4,?530 V[ 29.758

TAL 337.41 TAP 14D.D! RCA 147,85 APO 220,05 V2 28.323

ZAE 157,DS ETE 1|8,10 ZAC 118.85 ETC 2?6.54 LV! -32.98

PTH 8.85 VHP 4,21? DPA -1,58 RAP 306.97 ECC 1.$285

PO CRT TIM ]NJ 2 LAT INJ 2 LONG

108g,I 30.18 30.4?

?70.8 37.g5 6.71

?70.6 3?.99 6.71

7?0.6 37,9g 6.71

770.6 37.g9 6.71

??0,6 37.gg 6.71

?70,6 3?.g9 6.71

ORBIT DETERMINATION ACCURACY

ST 47.9 SR 38.2 $S 82.5

CRT ,8345 CRS ,g858 CST .8859

LSA [00.9 H6A lg._ SSA .S

ELI 60.6 EL2 g.o ALF 38.26
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L4UNCN DATE APR Y 1971 FLIGNT TIMt 194,00 AREIVAL OAT_ OCT 18 1871

HELIOCENTRIC ¢CNIC

RL 149.73 LAL ,00

RP 208.32 LAP -t.39

RE 93.190 GL -38.59

PLAHETOEENTR|E CONIC

C3 20.551 VNL 4.533

LHCM AZNTM LHCH TIME

SO.DO 22 28 11

52.49 0 3 G

52.49 O 3 G

52.49 O 3 8

32.49 O 3 6

52.49 O 3

52.49 0 3 6

DISTANCE 488.9)4

LQ4. 198.54 VL 32,404 9AL "3.83 AZL 95.02 HCA 1i3,94 8HA

LOP ,44 VP 83.483 GAP 8.25 AZP 85,1R TAL 33T,39 TAP

GP 80.50 ZAL 184.83 ZAP 184.99 EY$ 184.45 ZA[ 135.0I ETE

EARTH TO HAR8

18].94 [CC .|9487 |NC 5.0158 V! 29.758

141,84 RCA 147,86 APO 218.43 V2 86.304

120.54 ZAC i81.59 [TC Z76.49 LVl -34.30

DLA -45,89 RAL 333.82 RAO S043.1VEL II.856 PTH 8.97 VHP 4.t?1DPA -.11 RAP 305.95 ECC 1.3382

L-I TINS INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2027.35 16.15 48,24 227.29 135.39 25 1 58 1087.3 32.75 26.82

1790.06 25.09 33.1! 238.01 129.52 0 33 8 796.1 58.90 9.60

1796.06 23.09 33.[! 236.01 129.52 O 33 2 790.1 38.90 9.60

!796.96 25.09 33.t! 236.01 129.58 0 33 2 ?9ro! 38.90 9.60

1798.08 25.09 33.11 238.01 129.52 O 33 2 796.1 38.90 9.80

1796.06 25.09 33.11 236.01 129.52 0 33 2 796.! 38.90 9.60

1796.06 25.09 33.11 236.01 129.52 O 33 2 796.1 38.90 9.80

DIFFERENTIAL CORRECTION8

TOE -.?059 TRA -.5321 TC3 -.8603 BAU .8785

ROE ".5238 RRA ".9515 RE3 .9797 FAU *1318!

FOE 2.5342 FRA 6.2916 FC3"9.5527 BSP 4088

BOG .8791 BRA 1.ogo2 BC3 1.0137 FSP 185!

LAUNCH DATE APR ? 1971

NELIOCENTRIC CCt/IC

RL 149.73 LAL .DO LOL 198.54 YL 32.387 GAL

NZD-CQUE6E EXECUTION ACCURACY

SGT 1335.7 SGR 2047.t 883 111t.O

RRT .7466 RRF -.9953 RTF ".7377

8GB 2445,2 R23 -.1973 R13 -.9758

8GI 2315.7 $G2 785.0 TMA 60.31

FLIGHT TII4t 196.00

DISTANCE 487.030

-5.62 AZL 95.32 HCA 165.09 SNA

RP 208.49 LAP -1.37

RC 95.074 GL -40.46

PLANETC_ENTRIC CC4qI¢

C3 21.332 VHL 4.619

LNCH AZNTH LNCH TIHE

SO.OO 23 19 34

50.S0 O 2 30

50.50 0 2 30

50.50 O 2 30

50.50 D 2 30

SO.SO D 2 30

SO.SO 0 2 30

LOP 1.69 VP 23.437 GAP ?.93 AZP 84.86 TAL 53?.3? TAP

GP 22.39 ZAL 123.36 ZAP |22.72 ST6 164.84 ZAE 152.73 ETE

CRBIT OETERNINAT[ON ACCURACY

3T 46.9 3R 42.0 86 84.7

CRT .9389 CR8 .9886 CDT .8787

LRA 105.6 MSA 20.2 88A .4

ELI 62.0 EL2 10.9 ALF 41.65

ARRIVAL DATE OCT 20 _971

EARTH TO MARS

183.SE [CC .19380 INC 5.3204 Vl 29.758

142.48 RCA 147,86 APO 218,86 V2 26.284

121.73 ZAC 123.55 [TC 276.44 LVI -35.79

DLA -47.19 RAL 354.87 RAD 6643.4 VEL 11.888 PTH 6.90 VHP 4.141DPA 1.57 NAP 304.83 ECE 1.3511

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

/920.58 21.25 41.21 234.70 133.63 23 51 34 920.6 36.89 19.98

1823.20 25.37 35.94 238.80 131.23 0 52 53 823.2 39.79 12.76

1823.20 25.37 35.g4 238.80 131.23 D 32 53 823.2 39.79 12.76

1823.20 25.37 35.94 238.80 131.23 0 32 53 825.2 39.7g 12.76

1823.20 25.37 35.94 238.80 131.23 0 32 53 823.2 39.79 12.76

1823.20 25.37 35.94 238.80 131.23 0 32 53 823.2 39.79 12.76

1823.20 25.37 35.94 238.80 131.23 0 32 53 826.2 39.79 12.78

DIFFERENT IAL CORRECT;ON8

TDE -.7t28 TRA -.4479 TC3 -.3028 BAU .3077

ROE -.5918 RNA-I.0338 RC3 1.0357 FAU .13346

FDE 2.7593 FRA 6.3125 FC3-3.4|6_. 88P 4306

DOE .9263 8RA 1.1461 BE3 1.0790 FDP 1882

M_D-COURSE EXECUTION ACCURACY (_8IT OETERNINATION AccuqAcY

SOT 1236.3 SGR 2270.5 $G3 1125.0 8T 45.9 8R 46.? 35 87.1

RRT .6964 RRF -.9969 RTF -.6863 CRT .9220 CR$ .9923 CST .8672

SOB 2585.3 R23 -.1548 R13 -.9847 LSA 107.0 NSA 20.7 SSA .4

801 8451.2 602 821.8 THA 66.43 ELI 64.2 EL2 12.9 ALF 45.56

LAUNCH DATE APR 7 1971 FLIGHT TIME 198.00 ARRIVAL DATE OCT 22 1972

HELIOCENTRIC CONIC

RL 149.?3 LAL .OD

RP 208.6? LAP -1.34

RC 98.988 GL -42.54

PLANETOCENTRIC CONIC

C3 22.361 VHL 4.729

LNCH AZNTH LNCH TINS

48.38 0 6 2

48.38 0 3 2

48.38 0 3 2

48.38 0 3 2

48.38 0 3 2

48.38 0 3 2

48.38 0 3 2

DI6TANCE 491.174 EARTH TO NARD

LOL 196.54 VL 32.371GAL -3.60 AZL 95.68 HCA 166.33 8NA 183.10 ECC .19244 INC 5.6787 Vl 29.758

LOP 2.93 VP 23.393 GAP 7.69 AZP 84.48 TAL 337.33 TAP 143.66 RCA 147.87 APO 21B.34 V2 26.264

GP 24.54 ZAL 122.37 ZAP 120.36 [T3 164.05 ZAE 150.21 ST[ 122.69 ZAC 125.76 ETC 276,41LVI -37.48

DLA -48.83 RAL 356.88 RAD 6643.9 VEL 11.931 PTH 6.94 VMP 4.131 DPA 5.49 RAP 303.65 EC_ 1.3680

L-I T|N[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONg

/858.43 25.55 38.97 242.09 153.14 0 33 54 652.4 40.66 16.24

1852.43 25.55 38.97 242.09 153.14 0 33 54 852.4 40.66 16.24

1852.43 25.55 58.97 242.09 133.14 0 33 54 832.4 40.66 16.24

1852.43 25.55 38.97 242.09 155.|4 0 33 54 852.4 40.66 16.24

1852.43 " 25.55 58.97 242.09 135.14 0 33 54 852.4 40.66 16.24

1852.45 25.55 58.97 242.09 153.14 0 33 54 852.4 40.68 16.24

1852.43 25.55 58.97 242.09 133.14 0 53 54 852.4 40.66 16.24

DIFFERENTIAL CCRRCCTION8

TDE -.7202 TRA -.3576 TC3 -.3425 9AU .5415

RCE -.8834 RRA-l.18Y| RC3 1.0898 FAU .13411

FOE 2.g949 FRA 8.8845 FC3-5.1982 DSP 4591

606 .9928 BRA 1.8207 9¢3 1.|423 FSP 1890

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1|55.9 8GR 2522.6 SO6 112T.2 ST 44,7 SR 52.5 S8 89.5

RRT ,6269 RRF ",9877 RTF -._.82 CRT ,904S CR6 .8950 CIT .8S75

5GS 8?67,9 R23 "o1145 RI3 ",93|2 LSA 111.0 NDA 21.: 56A .3

3G! 88_4,0 902 85D,5 THA 7_.87 ELI 97.6 EL2 14.8 ALF 50.03

LAUNCN DATE AFR T 1971 FLIGHT TIME 200.00 ARRIVAL DATE OCT 84 1872

NELIO¢EMTRIC CONIC

RL 149.?3 LAL .OO

RP 208.85 LAP -1.31

RC 98.929 _ "44.85

PLANETOCENTR1C CONIC

¢3 83.787 VML 4.87I

LNCH AZNTH LNCH TIME

48.18 O S t

46.12 0 5 1

46.12 D 3 1

46.12 D 5 1

46.12 0 5 1

46.12 O 5 I

46.12 O 5 1

DISTANCE 499.304

LOt. 198.54 VL 3|.337 GAL "3.39 AZL 99.11NCA tIT.ST 8HA

LOP 4.10 VP 83.349 GAP 7.44 AZP 84.04 TAL 337.29 TAP

GP 88.98 ZAL 18|.23 ZAP 117.90 [73 163.89 ZA[ 147.41 [T[

EARTH TO NAR8

t8|.89 ECC .Sgt3S INC 9,1064 Vl 89.758

144.85 RCA 147.87 APO 217.89 Y2 88,243

183,44 ZAC 1|8,88 (TC 276,39 LVI -38,40

DIFFERENTIAL CCRNECTION3

TDE -.7287 TRA -.2605 TC3 -.3?87 BAU .3806

RDE -.8110 NRA-t.2926 RC3 1.1385 FAU .13336

FOE 3.2741FRA 6.1309 FC3-4.8660 BSP 4969

8DE 1.0903 BRA 1.3186 BE3 1.1999 FSP 1877

DLA -SO.SO RAL 339.19 RAD 6644,9 VEL 11.908 PTH S.98 VHP 4.141 DPA 5.69 R4P 302,35 [CC 1.3905

L-i TIME ZNJ LAT INJ LONG XNJ RT AIC INJ AZMTM INJ TIME PO CDT TIN INJ 2 LAY INJ 8 LONG

1884.39 85.39 42.84 245.99 [35.27 O 36 25 884.4 41,47 20.11

1884.39 23.38 42.24 245.99 |35.2? O 36 25 884.4 41.47 20.11

1884.39 25.58 42.24 245.99 t35.27 0 36 25 884.4 41.47 20.11

1884.39 25.58 42.24 245.99 135.27 0 36 25 884.4 41.47 20.1t

1884.39 25.58 42.24 245.99 155.27 0 36 25 884.4 41.47 20.11

1884.39 25,58 42.24 245.99 135.27 0 38 25 884.4 41.47 20.11

1884.39 25,58 42.24 245.99 155.27 0 36 25 884.4 41.47 20.11

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1050,6 $GR 2806.8 SO3 1114.5 ST 43.5 8N 59.7 S$ 92.2

RRT .5308 RRF -.9984 RTF -.5192 CRT .8870 CN8 .9969 CST .8480

SGB 2996.9 R23 -.0790 R13 -.gg53 LSA 116,2 MSA 21.3 SSA .3

601 286?.4 $02 871.7 THA 7?.80 ELI 72.0 EL2 16.? ALF 55.01

431



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR • 19TI

HELZ_[MTRIC C_NIC

RL 149.•3 LAL ,60

RP 209.04 LAP -|.28

RC 100.898 GL -47.45

PLANET_ENTR|C CONIC

C3 25.569 VHL 5,057

LNCN AZHTH LI_H TIRE

43.70 0 9 59

43.•0 0 6 59

43.70 0 9 56

43.•0 0 9 55

43.•0 0 8 59

43.70 O 8 39

43.70 D D 59

FLIGHT TIN( 202,00 ARRIVAL OAT[ OCT 28 1671

DI|TANC[ 499.440 [4RTN 70 MARl

LOL 196.94 VL $2,343 GAL -3.59 AZL 96.63 HCA 166.111NA 162.11 [CC ,|1044 IN¢ 1.6262 Vi 2l.?+l

LOP 5.42 VP 23.305 6AP ?.20 AZP 63.50 TAL 337.22 TAP 146.03 RCA 14Y.66 APQ 21?.43 v2 Z6.221

GP 29,77 ZAL 119.61ZAP 115,33 [T6 163,77 ZA[ 144.26 ST( 124,00 ZAC 131,14 [TC 276.40 LYE -41.59

OLA -52.53 RAL 2.02 RAD SG4S.2 VEL 12.064 PTH 7.OS VNP 4,196 DPA 8.14 RAP 300.94 [CC 1.4206

L-! TIN[ |NJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1916,63 95.41 46,7T 2§0,65 |37,66 0 40 59 9|9.8 42.14 24.44

1919.63 95,4| 45,77 250.65 • 137.66 0 40 59 919,8 42.14 24.44

1919.83 25.41 45.?? 250.65 |37,66 0 40 69 919.8 42.14 24.44

1919.83 25.41 45.77 250.65 t37,66 0 40 59 919.8 42.14 24.44

1919.63 2S.41 45,7? 250.65 137.66 0 40 59 919,8 42.14 24.44

t919.63 25.41 45.77 250.65 137.66 0 40 59 919.6 42.14 24.44 •

1919,83 25.41 45.77 250.65 137.66 0 40 59 919,1 42.14 24.44

DIFFERENTIAL CORRECT|ON8

TOE -.7341 TRA -.1537 TC3 ".4078 BAU .4288

RDE ".9897 RRA't,4273 RC3 1.1903 VAU ,13109

TOE 3.5925 FRA 5.8767 FC3-4.4365 88P 540|

BOE 1.2323 8RA 1.4355 8C3 |,248? FSP 1620

LAUNCH DATE APR ? 1971

NELIOCENTRIC CCNIC

RL 149.•3 LAL .00

RP 209.24 LAP -1.25

RC 102.893 _t. -50.39

PLANETOCENTRZC CONIC

C3 28.11| VHL 5.302

LNCH AZNTH LNCN TIHE

41.13 0 15 47

4|.13 0 15 4?

41,13 0 15 47

41.13 O 15 47

41.13 0 15 47

4_.;_ 0 15 47

41.13 0 15 47

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 971.4 6GR 3I_2.2 663 IOID,9 67 41.8 6R 66,8 IS 94.6

RRT ,3962 RRF -.9999 RTF ",384! CRT .9994 CR6 .9992 CAT .6360

6GB 3269.8 R23 -.0502 R13 -,9977 LSA 122.9 NSA 21.4 86A .2

681 3147.9 $82 $84,? THA 9e,37 EL1 79,3 EL2 18,| ALF 80.42

FLIGHT TIN( 204.00

D|3TANCE 503.561 EARTH TO NARR

LOL 166.54 VL 32.331 GAL -3.59 AZL 67.27 MCA 170.04 6NA 199.45 [CC .18960 INC 7.2720 Vl 29.758

LOP 6.66 VP 23.283 GAP 6.97 AZP 62.94 TAL 357.15 TAP t47.|9 RCA 147.96 APO 217.06 v2 26.196

GP 32.97 ZAL 118.37 ZAP 112.65 ETS 163.73 ZA[ 140.63 ITS 124.40 ZAC 134.41ETC 276.45 LVl -44.09

DLA -54.60 RAL 5.61RAD 6646.3 VEL 12.166 PTH 7.13 VNP 4.292 DPA 11.17 RAP 296.41 [CC 1.4626

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1959.77 24.92 49.56 256.32 140.30 0 48 27 959.6 42.59 29.30

1939.?? 24.92 49.56 256.32 140.30 O 48 27 959.6 42.59 29.30

1959.77 24.92 49.56 256.32 140.30 0 49 27 959.6 42.59 29.30

1959.77 24.92 49.56 256.32 140.30 0 46 27 959.8 42.59 29.30

1959.77 24.92 49.56 256.52 140.30 0 48 27 959.9 42.59 29.30

1959.77 24.92 49.56 256.32 140.30 0 48 27 959.6 42.59 29.30

1959.77 24.92 49.56 256.32 140.30 O 48 27 959.8 42.59 29.$0

ARRIVAL DATE OCT 26 I971

DIFFERENT 1AL CCRRECTION6

TOE -.7354 TRA -.0366 TC3 -.430! DAU .4602

R0£-1.2558 RRA-l.5751 RC3 1.2033 FAU .12605

TOE 3.9786 FRA 5.4986 FC3-3.8821 BSP 5964

DOE 1.4553 BRA 1.5756 8C3 1.2779 FSP 1734

LAUNCH DATE APR 7 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT[ON ACCURACY

6GT 919.1 3C_ 3479.3 683 1024.? 8T 39.8 6R 80.9 IS 98.1

RRT .2215 RRF -.9992 RTF -.209! CRT .6523 CR6 .9990 CST .6279

6GB 3598.6 R23 -.0257 R15 -.9969 LSA 131.5 NSA 21.2 SSA .2

681 3485.6 $82 894.6 THA 66.41 ELI 88.1 EL2 19.1 ALF 66.08

FLIGHT TIHE 206.00 ARRIVAL DATE OCT 30 IS71

HELIOCENTRIC CONIC

RL 149.75 LAL .00

RP 209,44 LAP -[.22

RC [04.9|3 GL -53.75

PLANETOCENTR[C CONIC

C3 3t.74! VHL S.654

LNCH AZHTH LNCH TINS

38.43 0 26 40

38.43 0 26 40

38.43 0 26 40

38.43 0 26 40

38.43 0 26 40

38.43 0 26 40

38.43 0 26 aO

LOL 196.54 VL

LOP 7.69 VP 23.221 GAP 6.73 AZP 82.00 TAL 337.07 TAP 148,35 RCA 147.65 APO 216.70

GP 36.63 ZAL 116.55 ZAP 109.55 ET3 163.79 ZAE 136,97 ETE 124.70 ZAC 136.16 ETC 276.56

DLA -56.81 RAL 10.21 RAO 6647.7 VEL 12,315 PTH 7.25 VHP 4.454 OPA 14.56 RAP 297.73

L-! TZH( INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TINS PO CRT T[H INJ 2 LAT

2005.70 23.98 53.60 263.28 143.20 1 0 6 1005.7 42.85

2005.70 23.96 53.60 263.28 143.20 I 0 6 1006_7 42.65

2005.70 23.98 53.60 263,26 143,20 ! 0 6 1005.7 42.65

2005.70 23.66 53.60 263.26 145.20 1 0 6 1005.7 42.65

2005.70 23.98 53.60 263.26 143.20 I 0 $ 1005.7 42.65

2005.70 23.98 53.60 263.26 145.20 1 0 6 1005.7 42.65

2005.70 23.98 53.60 265,28 145.20 l 0 6 1005.7 42.65

016TANCE 507.725 EARTH TO MARS

32.320 GAL -3.59 AZL 98.10 HCA 171.27 6NA 182.28 [CC .16665 INC 6.0966 Vl 29.758

V2 26.174

LVI -46.90

ECC 1.5224

[NJ 2 LONG

34.72

34.72

34.72

34.72

34.Y2

34.?2

34.72

D[FFERENT[AL CCRRECTION$

TOE -,717| TRA .0904 TC3 ".4366 IAU .5449

ROE-1.6563 RRA'I.?2S8 RC3 1.2066 FAU .!1845

FOG 4.40?2 FRA 4.9513 FC3-3.2306 66P 6595

606 1.8052 ERA 1.729[ 6C3 1.2640 FSP 1592

LAUHCH DATE APR ? 1971

NEL[OCENTR[C CCN[C

RL 149.73 LAL .00 LOL 196,54 VL 3E.310 GAL

RP 209.66 LAP -I.15 LOP 9.13 VP 23.180 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 857.4 SGR 3A70.5 SG5 936.4 ST 36.6 SR 97.0 SS 101.S

RRT .0054 flRF ".9995 RTF *_,J74 CRT .8316 CR8 .9995 (ST .1126

SGB 3973,0 R23 -.0131 RE3 -.9994 LSA 143.5 NSA 20.5 6SA .2

SGI 38Y0.3 $82 69?.3 THA 69.92 ELI lO[.S EL2 19.4 ALF 71.92

FLIGHT TIME 208.00 ARRIVAL DATE NOV I 16?1

OI3TANCE 511.$71 EARTH TO MARS

-3.39 AZL 99.19 HCA 172.30 SNA |52,1_ ECC .16819 INC 9.[863 Vl 29.759

6.51AZP 80,89 TAL 339.98 TAP 149.49 RCA 147.84 APO 216.39 V2 26.150

LV[ -50.05RC 106.959 GL -57.61 GP 40.61 ZAL I14.40 ZAP 106.94 [T5 164,03 ZA[ 132.68 IT[ 124.97 ZAC 142.42 ETC 276.71

PLAN[TO¢[NTR[C CONIC

C3 37.175 VNL 6.097 OLA -59.09 RAL 16,27 RAO 6649,? VEL |2.539 PTH 7.41 VHP 4.720 DPA 18.45 RAP 295.C6 ECC 1.6118

LNCH AZNTH LNCN TIH( L'I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T[H INJ 2 LAT [NJ Z LONG

35.69 0 43 36 2059.68 22.38 57.63 271.98 146.25 1 17 35 1059.7 42.06 40.65

35.69 0 43 36 2059.69 22.38 57.83 271.98 146.25 1 17 55 1059.7 42.08 40.65

35.69 0 43 36 2059.68 22.35 57.83 271.98 146.25 I 17 55 1059.7 42.06 40.65

35.69 0 43 36 2059.66 22.36 57.83 271.g8 146.25 I 1? 35 1059.? 42.06 40.65

35.69 0 43 36 2059.68 22,36 S?,83 271.98 146.25 1 17 $5 105g.7 42.06 40.65

35.6g 0 45 36 2059.68 22.38 57.63 271,96 146,25 I 17 55 I059,7 42.06 40.65

35.69 0 43 36 205g.68 22.36 57.83 271.98 146.25 I I? 55 1069.7 42.06 40.65

OIFFER[NTIAL CCRRECT[ON$ MID-COURSE EXECUTION ACCURACY ORD[T DETERMINATION ACCURACY

TDE -.6615 TRA .2340 TC3 -,4339 6AU .6259 $GT 921.? SGR 42g6.0 $83 619.0 6T 31.? 3R 11g.t 8b 104.3

RDE-2.2865 RRA-l.8747 RC3 1.2823 FAU .10771 RRT -.2260 RRF -.9996 RTF .2392 CRT ,7g51CR$ .g997 CST .7808

FDE 4.853• FRA 4.2234 FC3-2.5084 B$P 7292 $80 4393.8 R23 -.0031 R13 -,ggg7 L6A 180.3 N3A lg.4 8SA .1

60[ 2.3803 BRA 1.8892 BC3 1.2593 FSP 1389 SG1 4301,5 SG2 696,8 THA 92,90 EL1 121.8 EL2 1_.8 ALF 77.74

432



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 7 1971

HELIOCENTRIC CONIC

RL 149.73 LAL .DO

RP 212.43 LAP ".65

RC 130.959 GL $2.42

PLANETOCENTR]¢ CONIC

C3 31.530 VHL 5.615

LNCN AZMTN LNCH TIME

50.00 12 12 17

60.00 11 O 7

91.07 10 13 32

61.07 10 13 32

61.07 10 13 32

61.07 10 13 32

61.07 10 13 32

FLIGHT TIM_ 230.00 ARRIVAL DATE NOV 23 1971

DISTANCE 556.055 EARTH TO mARS

LQL 196.54 VL SE.26D GAL "3.69 AZL 82.05 eCk 186.05 SMA 101.31ECC .1865¢ INC 7.9465 V! 29.?50

LOP 22.53 VP E2,Y4R GAP 4.26 AZP 87.80 TAL 334.76 TAP 160.81RCA 147.48 APO 215.14 V2 25.832

GP -47.86 2AL 1|8.60 ZAP SO.3g ET$ 17g.17 ZAE 117.45 ETE 2|4.53 ZAC 54.57 ETC 272.10 LV| 34.31

DLA 39.58 RAL 317.30 RAD 664Y.6 VEL 12.307 PTM 7.24 VHP 3.078 DPA -68.56 RAP 514.50 ECC !.5188

L-I TIME INJ LAT INJ LONG XNJ RT A$C INJ AZMTH |NJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

4122.$1 -59.50 183.94 219.35 60.96 13 20 59 3122.S -47.29 152.18

4316.74 -24.D6 190.30 208.43 56.65 12 12 4 3316.7 -35.58 165.82

4448.55 -16.10 197.01 204.02 54.16 11 27 40 3446.5 -31.11 174.67

4448.55 -18.10 197,01 204.02 54.18 1t 27 40 3448.5 -31.11 174.67

4448.55 -18.10 197.01 204.02 54.56 11 2T 40 3448.5 o31.11 174.67

4448.55 -18.10 197.05 204.02 54.18 11 27 40 3440.5 -31.11 174.6T

4448.55 "18.10 197.01 204.92 54.18 11 27 40 3446.5 -31.11 I74.67

DIFFERENT 1AL CCRRECTIONS

TOE 2.1557 TRA .6657TC3"1.2777 6AU .8346

R0£ 3.1873 RRA 2.8236 RC3-1.5130 FAU .08676

FOE 4.5118 FRA 4.1574 FC3-2.3025 DiP 10029

BDE 3.8479 IRA 2.9842 8C3 1.9004 FSP 1100

MID'COURSE EXECUTION ACCURACY ORBIT bETERMINATION ACCURACY

SGT 2920.9 $GR 5238.1 8G3 661.6 ST 111.7 6R I72.0 $S !07.3

RRT .$395 RRF .9995 RTF .9389 CRT .9873 CRS -.9999 CST -.9855

SGB 5697.4 R23 .0796 R13 .9963 LSA 230.9 MSA 15.9 88A .2

SG5 5631.8 SG2 665.1 THA 61.67 ELI 204.5 EL2 14.8 ALF 57.15

LAUNCH DATE APR 7 1971 FLIGHT TIME 232.00 ARRIVAL DATE NOV 25 1971

HELIOCENTR ZC CONIC

RL 149.73 LAL .00

RP 212.72 LAP -.80

RC 133.$12 GL 45.48

PLANET_EHTRIC _ONIC

C3 25.045 VHL 5.005

LNCH AZMTH LNCH TIME

§D.00 13 14 46

60.00 13 D 2

?0.00 12 18 46

72.14 11 26 24

72.14 11 26 24

72.14 11 26 24

110.00 17 16 13

DISTANCE 562.217

LOL 196.54 VL 32.260 GAL -3.93 AZL 83.63 HCA t67.23 8MA

LOP 23.72 VP 22.712 GAP 4.06 AZP 96.31 TAL 334.54 TAP

GP -43.55 ZAL 122.76 ZAP 89.03 ETI 177.86 ZAE 116.69 ETE

DLA 33.05 RAL 320.38 RAD 6645.U VEL 12.042 PTM 7.03 VHP 4.566 DPA -65.74 RAP 509.04 ECC 1.4122

L-| TIN[ IMJ LAT INJ LONG INJ RT A6C INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3808.10 "45.60 564.84 214.94 74.63 14 19 34 2888.1 -46.55 129.76

3927.44 -36.09 164.45 211.02 7O.?D 14 5 29 2927.4 -40.30 154.17

4049.74 -24.17 168.70 205.43 65.10 13 26 16 3049.7 -32.24 143.01

4210.80 -17.33 177.47 201.75 61.41 12 36 35 3210.8 -27.58 153.98

4210.80 -17.33 177.47 201.75 61.41 12 36 35 3210.8 -27.58 $3.96

42t0.80 -17.33 177.47 201.75 61.41 12 36 35 3210.8 -27.56 153.98

3096.56 "24.1T 97.62 205.43 65.10 16 9 45 2096.6 -32.24 71.62

EARTH TO MARS

181.31 £CC .18677 INC 6.3649 Vl 29.758

161.77 RCA 147.44 AFO 215.17 V2 25.799

210.96 ZAC 58.90 ETC 271.83 LVI 30.66

DIFFERENTIAL CORRECTION8

TOE 1.8747 TRA 1.1333 TC3-1.6328 DAU .7?92

RDE 2.4847 RRA 2.6405 RC3-1.6582 FAU .10340

FDE 4.8235 FRA 5.3815 FC3-3.5769 BSP 6721

80( 3,1126 BRA 2.D734 6C3 2.3272 FSP 1504

NID-C¢_RS£ EXECUTION ACCURACY

SOT 311D.3 6GR 4884.1 863 852.4

RRT oS460 RRF .9995 RTF °9477

SG8 5790.3 R23 .0906 R13 .9953

SO1 5728.5 $62 844.0 THA 58.11

LAUNCH DATE APR 7 1971 FLIGHT TIME 234.09

HELIOCENTRIC CONIC

RL 149.73 LAL .00

RP 213.01 LAP -.76

RC 135.645 GL 39.44

PLANETOCENTRIC CONIC

C3 21.331 VHL 4.619

LNCH AZMTH LNCH TIME

50.00 13 57 37

60.00 13 58 41

70.00 t4 3 27

80.00 14 12 57

80.00 14 54 45

100.00 16 55 49

110,00 IS 2 53

DISTANCE 566.387

LOL 196.54 VL 32.260 GAL -3.97 AZL 84.77 HCA 188.42 SNA

LOP 24.92 VP 22.674 GAP 3.87 AZP 95.17 TAL 334.29 TAP

GP -39.71 ZAL 126.25 ZAP 87.47 ETS 176.75 ZAE 118.34 ETE

DLA 2?.40 RAL 322,$2 RAD 6643.4 VEL |1.888 PTH 6.90 VMP 4.229 DPA -62.26 RAP 305.08

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT

$715.98 -47.50 148.71 208.$5 86,91 14 59 33 2716.0 -43.I2

3710.46 -39.62 141.15 207.77 81,93 15 I 32 2710.5 -38.58

3698.36 -31.89 144.54 206.05 77.35 |S S 6 2698.4 "33.96

$668.52 -25.02 !40.19 203.96 73.15 15 14 S 2668.5 -28.62

3534.35 -21.11 128.89 202.58 70.75 15 53 40 2534.4 -27.16

3143.89 -25.02 IOI,S6 203.96 73.15 17 48 13 2144.0 -29.62

2746.I7 -31,69 73.46 206.05 77.35 19 40 40 1746.2 "33.96

ORBIT DETERMINATION ACCURACY

ST 109.8 SR 152.2 6S 117.8

CRT .9887 CRS ".sgg9 CST -.9661

LSA 220.8 NSA 15.0 SSA .2

ELI 187.2 EL2 13.4 ALF 54.28

ARRIVAL DATE NOV 27 1971

EARTH TO MARS

181.31 DEC .18704 INC 5.2298 Vl 29.756

162.71 RCA 147.40 APO 215.22 V2 25.768

207,54 ZAC 62.77 ETC 271.56 LV! 27.42

(CO !.3511

INJ 2 LONG

114.64

116.04

116.88

!13,72

103.50

75.09

44.90

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ].68RS TRA 1.2824 TC3-1,gTSD 2AU ,7SOT $GT 3315.S SGR 4527.6 $63 1016.S 6T 160.5 SR 134.7 SS 122.6

ROE 2,0019 RRA 8.4506 RC3-1.T368 FAU .lIStS RRT ,5548 flRF .9964 RTF ,_a46 CRT .Sift4 CRI ",9998 CST -.tBFE

FOE 4.9621FRA 6.44D2 rC3-4.YgSO |SP 9315 3GB 5612.0 R23 ,tOE? RIS .9941 LSA 211.6 HSA 13.9 SSk .3

DOE 2.625T ERA 2,7705 6C3 t.6325 FI_ ITSS $G| 5554,2 IG2 IOt,9 THA 54.17 ELI 172.4 EL2 11.7 ALF 51.25

LAUNCH DATE APR 7 16?1 FLIGHT TIM( 236,00 ARRIVAL DATE NOV 2i 16TI

MELIOCENTR1C CONIC

RL 146,?S LAL ,OD

RP Eli. St LAP ",73

RC 137.991GL 34.22

PLANETOCENTRIC CONIC

C3 19,072 VHL 4.36?

LNCH AZMTM LNCH TIME

g0.00 14 29 58

60.00 14 41 34

?0.00 15 D 12

80.00 15 34 12

90.00 16 $8 56

100.00 18 17 4

110.00 19 59 38

DIFFERENTIAL CORRECTIONS

TDE 1.5634 TRA 1.4453 TC3-2.3010 BAU .7383

ROE 1.6685 RRA 2.2664 RC3-1.7579 FAU .13068

FOE 4.9967 FRA 7.3143 FCS-5.8319 BSP 9058

BDE 2.2865 ERA 2.6880 BC3 2.8956 FSP 2D24

DISTANCE $?O,SSS EARTH TO MARl

LOt. I96,I4 VL 32,261 6AL "4,OR AZL 85.68 HCA 109.61 6MA lit,St ECC ,IITS6 INC 4.3T54 Vl 29.758

LOP 26.11 VP 22,657 GAP 3.68 AZP 94.32 TAL 334.04 TAP 163,i4 RCA 147,35 kPO 215.30 V2 25,752

GP -36,38 ZAL 189,I3 ZAP 65,T? ET3 175.77 ZAE 119.46 ETE 2O4,St ZAC 66.t8 [TC 271,35 LV! 24,58

DLA 22,55 RAL 323.D6 R4D 6642,4 VEL lI.?g4 PTH 6,82 VHP 3.g66 OPA -5g.16 RAP 5D2.05 ECC 1.3135

L-! TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZHTH INJ TIME PO C$T TIM IHJ 2 LAT ]NJ 2 LONG

$582.55 -4T.20 135.85 203.52 66.60 15 26 41 2552.5 -36.13 104.36

3555.64 -40.29 133.72 204.17 91.01 15 40 46 2551.6 -_5.48 ]03.72

3466.?6 -33.9? 12g.10 203.gg 86.26 15 58 2g 2466.8 -31.86 100.54

3390.|4 -2g.04 120.46 203.43 82.74 16 30 42 2360.1 -28.12 93.04

3161.14 -2?,02 104.79 203,11 81.32 17 31 5? 2181.1 -27.94 77.82

2864.61 -26.04 81.83 203.43 82.?4 lg 4 48 IS64.6 -2g.12 $4.40

2543.58 -33.g? 58,01 203.69 86.26 20 42 2 1543.6 -31.gG 29.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 6530.1 SGR 4185.1 SG3 1155.D ST 107.1SR 119.7 SS 125.4

RRT .6602 RRF .g9g2 RTF .g600 CRT .8923 CR$ -.g996 CST -.9884

SGB $475.2 R23 .!149 R13 .9g26 L6A 203.3 MSA 12.9 SSA .3

$GI 5422.0 SG2 761.0 THA 50.05 EL1 160.3 EL2 9.8 ALF 48.16

453



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 7 1971

HELIO¢ENTNIC CONIC

RL 149o75 LAL .OO

RP 213.61 LAP -.69

RC 140,356 GL 29.72

PLANETC_ENTRIC CO_lIC

C3 17.&47 VHL 4.901

LNCN AZNTH LNCH TIME

SO.DO 14 $5 4t

60,00 15 13 45

70,00 15 40 59

SO.DO 18 25 8

90.00 17 35 29

100.00 19 8 0

. 110.00 20 40 25

PLIGHT TIME 238.00 ARRIVAL DATE 8(C t 1971

LOL 196.54 VL 32.282 GAL

LOP 27,30 VP 22.600 GAP

GP -$3.35 ZAL 131.48 ZAP

DIQTANC[ 574.733 EARTH TO MARS

-4.06 AZL 86.29 HCA 190.19 8HA 181.34 EC¢ .187T8 INC 3.YORe VI 29.758

3,49 AZP 93.84 TAL 333,7T TAP 184.88 RCA t47.29 APO 215.39 V2 ES.$RY

84.00 [T8 IT4.93 Zk[ SiR,If ETE 201,38 ZkC 18.18 ETC _T1.14 LV[ 22,13

DLA 18.40 RAL 32t,89 RAO SI41,8 VEL 11.?34 PTH 6,?Q VHP 3,833 DPA -51.41 RAP 298.82 ECC 1.2904

L-| TIHE INJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

3476.32 _45o87 125.95 198.82 104.32 15 53 37 2476.3 -35.30 97.09

3428.22 -39,62 t25.3! 201.31 98.05 18 10 53 2429.2 -32.17 94.93

3348.03 -34.03 117.50 201.99 93.11 16 36 47 2348,0 -29.22 89.83

3209.64 -29.88 |07.13 202.11 89.89 17 18 38 2909.6 -28.95 90.08

2982.55 -28.24 90.41 202.08 88.40 18 25 12 1982,5 -26.05 63.91

2684.11 -29.86 68.49 202.11 89.69 19 52 44 1684,1 -26.95 41.45

2394.85 -34.03 48.41 201.99 93.11 21 20 20 1394.8 -29.22 tS.?S

D|FFEREHTIAL CORRECT|ON8

TOE 1.4838 TRA 1.8027 TC3-2.5793 8AU ,7308

ROE 1.4308 RRA 2.1037 RC3-I.7135 FAU .13949

FOE 5.0069 FRA 8,0829 FC3-6.8430 BGP 8983

6DE 2.0510 ERA 2.6447 BC3 3.0966 FSP 2242

LAUNCH DATE APR 7 1971

HELIOCENTRIC CCNIC

RL 149.73 LAL .00

RP 213.92 LAP -.66

RC 142.739 GL 25.84

PLANETOCENTR|C CONIC

C3 16.732 VHL 4.090

LNCH AZHTH LNCH TIME

50.00 15 16 46

6D.QO 15 39 38

7O,OO 16 12 48

9O,OO |? 3 9

90.00 18 16 32

100.00 19 46 0

llU.O_ 21 12 14

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3754.6 8GR 3876.0 893 1265.9 8T 1DY.O SR 107.6 68 127.0

RRT ,9643 RRF .8990 RTF ,9842 CRT .9943 CR9 -.9993 C$T -,9898

SGB 5396.4 R23 .1280 R13 .9910 LSA 197.5 MSA 11.9 9SA .4

$91 5548.1 $G2 720.3 THA 45.94 EL1 151.5 EL2 8,! ALF 45.18

FLIGHT TIME 240.00 ARRIVAL DATE DEC 3 1971

DISTANCE 578.907 EARTH TO NAR8

LOL 196.54 VL 32.284 GAL -4.11 AZL 86.82 HCA 191.97 8HA 181.5T ECC .18821 INC 3.1756 Vl 29.759

LOP 28.49 VP 22.562 LAP 3.51 AZP 93.11 TAL 333.49 TAP 185,46 RCA 147.24 APO 215.51 V2 2S.962

GP -30.73 ZAL 133.40 ZAP 82.20 ET$ 174.24 ZAE 118.56 ETE 198.74 ZAC 71.91 ETC 270.95 LVI 19.99

DLA 14.84 RAL 328.49 RAD 8641.3 VEL 11.695 PTH 6.73 VHP 3.718 DPA -53.98 RAP 297.62 ECC 1.2754

L-I TIME ZNJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3390.34 -44.15 118.40 197.00 109.92 16 15 17 2390.3 -31.87 9!.76

3329.48 -58.37 115.22 199.29 103.40 16 35 8 2329.5 -29.06 88.41

3231.88 -35.24 108.53 200.51 98.36 17 6 40 2231.9 -28.45 81.94

3074,12 -29.48 97.08 201.02 94.95 17 54 23 2074.1 -24.47 70.78

283?.23 -28.06 79.79 201.15 93.71 19 3 49 1837.2 -25.71 53.62

• 2548.59 -29.48 58.45 201.02 94.95 20 28 29 1548.6 -24.47 32.15

2278.69 -33.24 37.45 200.51 98.38 21 50 15 1278.7 -26.45 10.86

DIFFERENTIAL CCRRECTZON9

TOE 1.4284 TRA 1.7553 TC3-2.8304 BAU .7322

ROE 1.2505 RRA 1,9S09 RC3-1.6445 FAU .14658

FOE 4.9789 FRA 8.993? FC3-7.5835 88P 8891

BDE !.8984 BRA 2.6243 BC3 3.2734 FSP 2409

LAUNCH DATE APR 7 1971

HELIOCENTRIC CONIC

RL 149.73 LAL .00 LOL 196.54 VL 32.287 GAL

RP 214.24 LAP -.82 LOP 29.67 VP 22.525 GAP

RC 145.159 GL 22.49 GP

FLANETOCENTR|C CONIC

MID-COURSE EXECUTION ACCURACY ORB|T DETERM|NATION ACCURACY

SGT 3979.2 9GR 3587.3 SG3 1354.5 8T 107.1 6R 97.5 99 127.5

RRT .9674 RRF .9987 RTF .9675 CRT .9962 CR8 -.9989 CIT -.9912

$GB 5357.5 R23 .1358 R13 .9895 LSA 192.5 MSA 10.9 SSA .S

691 5314.1 992 680.1 THA 41.94 ELI 144.6 EL2 6.3 ALF 42.23

FLIGHT T|NE 242.00 ARRIVAL DATE DEC 5 1971

DISTANCE 583.081 EARTH TO MARS

-4.17 AZL 87.26 NCA 193.15 GMA 181.41 [CC .|8870 INC 2.7371 VI 29.758

3.12 AZP 92.67 TAL 355.20 TAP 166.35 RCA 147.18 APO 215.64 V2 25.627

-28.42 ZAL 134.99 ZAP 80.38 ET$ 173.65 ZAE 117.70 ETE |98.40 ZAC 74.14 ETC 270.77 LVI 18.11

C3 18.145 VHL 4.0i8

LNCH AZNTH LNCH TIN|

50.00 15 34 28

60.00 16 1 6

70.00 16 38 42

80.00 17 33 26

90.00 18 48 52

100.00 20 16 18

110.00 21 38 9

DIFFERENTIAL

TDE !.3903 TRA 1.9035

ROE !.1074 RRA 1.5057

FO[ 4.9041 FRA 9.1591

80E 1.7774 8RA 2.6237

LAUNCH DATE APR 7 157I

HELIOCENTRIC CONIC

RL 149,73 LAL .0O

RP 214.55 LAP -,59

RC 147.555 GL 19.Q3

PLANETOCENTRIC CONIC

C3 15.?19 VHL 3.V65

LNCN AZMTH LNCH TIME

50.00 15 49 8

80.00 18 12 49

70.00 26 59 57

80.00 17 58 2

90.00 19 14 59

tOO.DO 20 40 54

110.00 21 59 23

OLA 11.78 RAL 329.91 RAO 6641.1 VEL 11.670 PTH 6.71 VHP 3.632 DPA -51.85 RAP 295.92 ECC 1.285T

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

8319.88 -42.55 119.58 195.33 114,11 16 29 48 2319.9 -28.88 87,T0

$249,91 -36.91 108.88 198.01 107.48 16 55 15 2249.0 -26.26 83.42

3138.35 -52.09 101.48 199.57 102.38 17 31 I 2138.3 -23.87 75,90

2966.90 -28.59 89.24 200.35 98.98 18 22 53 1966.9 -22.07 63.72

2723.46 -27.28 71.57 200.55 97.76 19 34 18 1723.5 -21.39 46.09

2441.37 -28,59 50.61 200.33 98.95 20 58 59 1441.4 -22.07 23.09

2185.17 -32.09 30.40 1)9.57 102.35 22 14 34 1165.2 -23.87 4.91

CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERM1 NATION ACCURACY

TC3-3.0576 BAU ,7419 SGT 420t.9 SGR 3317.3 $G3 1420.6 ST lOT,6 3R 98.3 $5 126.4

RC3-1.5708 FAU .15300 RRT ,9705 RRF .$983 RTF ._,OS CRT .997? CRS -,9984 CRT -.9925

YC3-8.2040 BSP 8820 SOB 5353.5 R|3 .1428 RI3 .8881 LSA 187.7 XSk 10,1 $3A .6

8C3 3.43?4 FSP 2513 8GI 3315.8 $G9 634.8 THA 38.09 ELI 139.1 EL2 4.8 ALF 39._7

LOt. 198.54 VL 58.889 8AL

LOP 30.85 VP 22.458 GAP

GP -26.57 ZAL 136.18 ZAP

DIFFERENTIAL CORRECTIONS

TOE 1.1126 TRA 1.7655 TCS-3.7585 BAU 1.0261

ROE .3672 RRA 1.0510 RC3-3.1188 FAD .32125

FOE 1.3687 FRA 6.0646 FC-17.8927 88P 4731

8DE 1.1717 8RA 2.0547 8C3 4.8827 FRP "1173

PLIGHT TIN[ 244.00 ARRIVAL DATE DEC 7 1911

DI8TANCE 587.4|4 EARTH TO NAR8

-4.20 ARL 87.83 HCA 194.33 8HA I81.48 (CO .19812 INC 2.5110 Vl 29.758

2.81AZP 89.30 TAL 333.01 TAP 16?.34 RCA 147.14 APO 215.77 V2 25.591

76,38 ET$ 173.06 ZA[ 118.49 ET£ 194.21ZAC 76.22 ETC 970.56 LV! 19.52

DLA 9.14 RAL 351.06 RAD 8640.9 VEL 11.852 PTH 8.69 VHP 3.$73 DPA -49.94 RAP 294.16 ECC 1.2587

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

3260.58 -40,59 107.98 194,15 117.32 18 43 29 2260.6 -26,26 64.48

318t.58 -35.41 103.7g lg?.o? 110,65 17 11 $1 2181,8 -23.81 79.44

3060.$8 -30,81 gs.78 1g8,87 105,52 1? 50 59 2060.6 -21.54 71.07

2879.65 -27.49 82.91 1gg,80 102,13 18 46 1 1878.6 -19.85 58.11

2830,32 -26.25 64,95 200,09 100.92 19 58 49 1630.3 -19.21 40.13

2353.12 -27.49 44.28 1gg.80 102,13 21 20 7 1353.1 -19,85 19.48

2107.40 -30.81 24.70 1g8.87 105.52 22 34 31 1107.4 -2t.$4 359.99

NID-COURGE EXECUTION ACCURACY ORBIT DETE_NINATION ACCURACY

$GT 4259.8 8GR 2959.| SG3 1444.6 ST 89.4 SR 35.4 85 51.6

RRT .g674 RRF .9g81RTF ,9538 CRT ,9634 CRS -.9768 CST -.8839

698 §186,7 R23 ,2179 R13 .g751 LRA 106.8 MSA 22.0 88A .3

691 5149.5 892 619,8 THA 34.47 EL1 95.7 EL2 8.9 ALF 21.05

434



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR T |ITS

HELIQ¢EHTRI¢ CONIC

RL 149.73 LAL .OO

RP 214.68 LAP ".35

8C 149.988 GL 17.05

PLANETO¢ENTRIC CONIC

C3 15.572 VHL 3.$4l

LNCH AZNTH LNCM TIME

50.00 16 2 44

60.00 16 34 5?

?0.00 IT 18 57

80.00 19 lg 42

90.00 19 3? 51

100.00 21 2 34

110,00 22 18 23

FLIGHT TIN[ 141.00 " ARRIVAL DATE DEC i IS?!

DISTANCE 591.423

LC(. 19|.S4 VL 32.27] GAL "4.28 AZL $7.94 HCA Ill. SO IRA

LOP 32,03 VP 22,432 GAP |,?6 AZP gl.tg TAL 332,5| TAP

GP -E4.SS ZAL 13T.4O ZAP ?S. TS ETS 178.75 EAR 115.50 (T(

EARTM TO MARS

Ill.S! ECC ,11985 IMC E.OGOl VI 29.?Si

IIl.Ot RCA 147.05 APO ll5.ll V2 25.354

193,53 ZAC ?8.03 ETC 8?0.4? LVI IS.D1

DLA G,8? RAL 333o33 RAO 1140.0 VEL 11.145 PTH 6.Sl VMP 3.930 OPA -48.81 RAP 293.20 ECC 1,8593

L'I TIN[ INJ LAT INJ LONG INJ NT ARC INJ AZMTM INJ TINS PO CET TIN INJ 2 LAT INJ 2 LONG

5218.94 -39.05 104,47 |93,8S liD.TO 18 53 I? 2212.9 -24.10 62.01

3127,23 -34.03 99,84 196.94 113.03 17 8? 4 2187,2 -21.73 ?6.34

299T.T8 -29.38 91.30 193,09 lOT.Dr IS 8 55 1997.8 -19.54 67.30

2ROT.4T -26.37 TT.92 199.95 I04.53 19 6 30 IBOT.$ -IT.92 53.71

2355.31 -25.18 59.72 200.88 |03,32 80 20 26 1553.3 -17.30 31.44

2281.94 -26.3T 39.29 199.95 104.53 21 40 36 5291.9 -IT.92 15.08

2044.59 -29.38 20.22 198.89 107.91 22 52 20 1044.6 -19.54 356.21

DIFFERENTIAL CCRRECTZOAk_ MID-COURSE EXECUTION ACCURACY

TDE 1.3629 TRA 2.2049 TC3-3.4205 BAU .7670 SGT 4647.7 $GR 28SS.5 SG3 1508.9

RDE .9173 RRA 1.5637 RC3-1.3691FAU .15848 RRT .9730 RRF .9972 RTF .9742

FOE 4.8009 FRA 9.6616 Fcs-e.810T BSP 9024 SGB 5456.4 R23 .1516 R13 .985R

8DE 1.6428 BRA 2.7031BC3 3.6843 FIP 2701 SGl 548?,0 $62 565.2 THA 31.27

LAUNCH DATE APR ? 1971 FLIGHT TINS 248.00

HELI(XENTRIC CC:N1C DISTANCE 595.588

RL 149.?3 LAL .00 LOL 196.54 VL 32.2T9 GAL -4.34 AZL 88.2! HCA 199.97 8NA

RP 215.21 LAP -,51 LOP 33.20 VP 22.415 GAP 2.58 AZP 91.T2 TAL 332.25 TAP

RC 152.438 GL 14.83 GP -22.94 ZAL 138.34 ZAP 75.04 ET8 172.42 ZAE 114.24 ST[

PLANETOCENTRIC CONIC

C3 15.4?8 VHL 3.934 OLA 4.90 RAL 335.39 RAD 6640,8 VEL tl.642 PTH 6.69 VHP

LNCH AZMTH LNCH TIME L-I TINS ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50.00 16 14 15 3172.16 -3T.G3 !01,59 193.69 I31.59 17 ? ?

60.00 16 48 36 3080.?4 -32.?5 96,57 196.90 114.94 17 39 ST

70.00 17 $5 1 2944.21 -28.40 87.58 198.97 109.02 18 24 5

80.00 18 38 0 2?46.96 -25.2T T3.?? 200.12 106.45 19 23 4T

90.00 19 S? T 2491.65 -24.11 55.36 200,49 105.25 20 58 39

100.00 21 20 52 2221.43 -25.27 35.13 200.12 106.45 21 57 53

110.00 22 34 28 1991.02 -28.40 16.50 198.97 109.82 23 7 39

DIFFERENT IAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3690 TRA 2.359? TC3-3.5594 8AU ,7804 $GT 4869.9 SGR 2667.3 SO3 |537.S

ROE .8583 RRA 1.4658 RC3-1.2462 FAU .15679 RRT .9722 RRF .9965 RTF .9T44

FOE 4.8029 FRAlO.1499 FC3-8.?69T DIP 9298 368 5552.5 R23 .1572 R13 .9845

BDE 1.6158 DRA 2.7779 8CS 3.?TIS FSP 2822 SOl 5525.2 SG2 550.4 THA 28.34

LAUNCH DATE APR ? 1971

HELIOCENTRIC CONIC

RL 149.73 LAL .DO

RP 215.54 LAP -.48

RC 154.904 GL 12,88

PLANETC, CENTRIC CON|C

C3 15.466 VHL 3.933

LNCH AZMTH LNCH TIME

50.00 16 24 26

60.00 17 O $6

70.00 17 49 6

60.00 18 53 58

90.00 20 13 54

100.00 21 36 50

110.00 22 46 33

FLIGHT TI_ 250.00

DISTANCE 599.757

LOL 196.54 VL 32.280 GAL "4.40 AZL 88.44 MCA 197.84 SNA

LOP 34.37 YP 22.378 GAP 2.40 AZP 91.49 TAL 331,92 TAP

GP -21.48 ZAL 139.15 ZAP 73.32 ETS 172.13 ZAE 112.90 ETE

DLA 3.19 RAL 334.3R RAD 6640.7 VEL 11.641 PTH S.88 VHP

L'I TIN[ INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TINS

3137.75 -36.38 99.26 193.79 123.08 17 16 43

3041.44 -31.58 93.89 197.06 116.46 l? 51 19

2598.66 -27,32 64.50 199.24 111.35 18 37 25

2695,73 -24.24 TO.31 290.48 107.99 19 38 54

2437.7? -23.09 51.74 200.85 |09.?9 20 54 32

2170.20 -24.24 31.68 200.A6 107.99 22 13 0

1945,68 -27.52 13.42 199,24 111.35 23 20 58

DIFFERENTIAL CORRECTIONS

TOE 1,3667 TRA 2.5004 TC3-3.7077 BAU .8045

ROE .7919 RRA 1.35?G RC$-1.1789 FAU .19039

rOE 4.6"01 FRAlO,2469 FCS-8.9?TT SiP 9346

ROE 1.5821 SEA |,8451 |C3 3.8909 FSP 8710

LAUNCH DATE APR ? 1971

HELIOCENTRIC CONIC

RL 149.73 LAL .DO

HP 215.87 LAP -.44

RC 157.385 ft. It. IS

PLANETO¢ENTflIC CONIC

C3 15.522 VflL 3.940

LNCM A2NTM LNCN TINE

5O.OU IS 33 32

60.00 17 11 20

70.00 18 1 55

80,00 19 8 4

90.00 20 28 42

I00.00 21 50 56

110.00 23 1 1

MID-COURSE EXECUTION ACCURACY

3GT 5078.1SGR 2472.8 363 1544.9

RRT .9748 RRF ,R955 RTF ._19

5GB SS49.I R25 ,1519 RI5 .9844

3GI 5626,4 3GE 505,5 TNA 85.59

FLIGHT TIN[ 358.00

DISTANCE 605,920

LOL 19S.54 VL 33.884 9AL -4.4T AZL 88.64 HCA 199.00 8Mk

LOP 35.53 VP 32.341 GAP 8.28 AZP 91.88 TAL 331,58 TAP

GP -30,17 ZAL _39.06 ZAP 71.65 [T5 171.90 ZA[ 111,53 ETE

DLA 1,$8 RAL 335.87 RAD 6540.8 VEL IS.S43 PTH S,S9 VMP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

3108.6? -35.28 97.55 194.01 184.27 17 85 20

3009,12 -30.55 91.67 197.39 117.67 18 1 28

2860.33 -26.34 81.94 199.64 112.58 18 49 15

2652.14 -23.29 97.42 200.92 109.23 19 52 16

2391.90 -22.19 48.70 201.33 108.03 21 8 34

2126.61 -23.29 28.79 200.92 109.23 22 26 22

1907,13 -26.34 10.85 199.64 112.58 23 32 48

MID-COURSE EXECUTION ACCURACY

SOT 5289.3 SCR 2305.2 SO3 1549.2

RRT .9?39 RRF .9943 RTF .97?9

SG8 5769.8 R23 .1495 R13 .9639

SOl 5749.? SG2 481,6 THA 23.17

DIFFERENTIAL CCRRECTI_

TOE 1.3837 TRA2.6490 TC3-3.82S2 BAU .8253

ROE .7461 RRA 1.2673 RC3-1.0893 FAU .16000

FOE 4.6089 FRA10.S586 FC3-8.9239 BSP 9561

6DE 1.5721 8RA 2.9356 DC3 3,9772 FSP 2795

ORBIT DETERMINATION ACCURACY

8T 110.2 SR 74.9 $8 125.1

CRT ,9997 CR$ -.9968 CST ".9949

LSA 182.6 NSA 8.T S3A .6

ELI 133.3 EL2 1.6 ALF 34.21

ARRIVAL DATE DEC 11 1971

EARTH TO MARS

18|.54 ECC .19049 INC 1,7926 Vl 29.758

168.92 RCA 146.98 APO 216.15 V2 25.518

190.94 ZAC 79.67 ETC 2?0.33 LVI 13.72

3.502 DPA -46.69 RAP 292,09 ECC 1.2647

PO CST TIN INJ 2 LAT INJ 2 LONG

2172.2 "22.2! 79.96

2080.7 -19.90 ?3.T?

1944.2 "17.76 64.16

1747 O -16.18 50.09

1491.6 -15.59 31.57

1221,4 -16.18 11.42

991.0 "17.76 353,06

ORBIT DEterMINATION ACCURACY

ST 112._ $R 70.3 SS 125.S

CRT .9999 CR8 ".9958 CST -.9961

LSA 182,3 MSA 8,1SSA 1.0

ELI 132.6 EL2 1.0 ALF 32.02

ARRIVAL DATE DEC IS 1971

EARTH TO MARS

181.65 ECC .19118 INC 1.5599 Vl 29.758

169.76 RCA 146.90 APO 216.35 V2 25.480

189.55 ZAC 81.14 ETC 270.21LVI 12.57

3.485 OFA -45.31 RAP 291.|1ECC 1.2545

PO CST TIN INJ 2 LAT INJ 2 LONG

2137.? -20,$0 ?8.28

2041.4 -18.32 71.65

1698.9 "16.21 61.55

1695,T "14,6_ 47,01

1437,8 -14,07 26,34

|170,2 "14.66 6,36

945,7 "16.21 350.4Y

ORBIT OETERNINATION ACCURACY

6T t|5.9 6R 64.9 66 122,?

CRT ,5995 CR| -,6945 C6T -.9966

L3A 179,4 NSA 8.0 $$A 1,1

ELI 131,! EL8 1.8 ALF 29.6?

ARRIVAL DATE DEC 15 IR?1

EARTN TO NAR8

!31,/0 ECC .1919| INC 1.3557 Vl 89,?59

170,58 RCA 146.83 APO 816,5? V2 2|,443

199,35 ZA¢ 92,49 [TC E?0,10 LVI 11.54

3,4?? DPA -44,07 RAP 890,83 [CC 1,2554

INJ T|NE PO CST TIN INJ 2 LAT |NJ 2 LONG

8108.7 -|9.22 T6.09

2008.1 -16.96 69.69

1860.3 -14.6T 59.36

1652.1 -13.33 44,46

|391,g -12,75 25.63

1126.6 -13,33 5,83

907.1 -14.87 348.29

ORDIT DETERMINATION ACCURACY

ST 116.1SR 60.9 66 121,S

CRT .9986 CR6 -.9926 CST -.9g73

LSA 178.6 NSA ?.g SSA 1.2

ELI 131.1 EL2 2.9 ALF 2?.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APR T 19T1

NELIO¢ENTRlC CONIC

RL 149.?S LAL .08

RP 218.21 LAP ".4|

RC 159.881GL 9,61

PLANETO¢ENTRIC CONIC

C3 15.829 VHL 3*853

LNCH A2NTH LNCH TIME

50.D0 16 41 43

80.00 17 20 54

TO.DO 18 12 43

60.00 19 20 36

90.D0 2D 41 52

1D0.00 22 3 28

110.00 23 12 9

FLIGHT TIME 254,00 ARSlVkL DATE DEC 1T IfTI

O|STANCE 608,080 EARTH TO MARS

LOt. 196.S4 VL $2.889 GAL -4.54 AZL 88.82 HCA 200.16 8HA lit,?? ECC .|i26! INC 1.1749 Vl 29.156

LOP 36,69 VP 22,308 GAP 2.04 AZP 91,10 TAt. 331.23 TAP |7|,$9 R¢A |46,75 APO 218.80 V2 85.403

GP -18.98 ZAL 140.49 ZAP ?0.02 ITS ITI,?I ZA[ |10,|4 ET( |$?.26 ZAC 85.65 [TC 2?0.0D LV| 10.61

DLA .37 RAL 336,t2 RAD 6640,8 VEL 11.648 PTM 6,$6 VHP 3.4T6 DPA -42.94 RAP 289.80 [CC 1.26T2

L-I TIME INJ LAT lHJ LONG INJ RT A$C INJ AZMTH IMJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG

3084.05 -34.32 95.77 194.39 125.23 17 33 ? 2084.0 -16.04 75.74

2979.80 -29,94 69.82 197.82 118,66 18 10 34 197S,S -15.79 85,41

2827.46 -25.46 79.78 200.14 115,58 18 59 $0 1627.4 -13.71 87.54

2614.86 -22.44 64,96 201.47 110.23 20 4 II" 1614,9 -12.17 42.30

2352.83 -21.31 46.14 201.90 109.04 21 21 4 1352.6 -11.59 23.33

2089.33 -22.44 26.35 201,47 110.23 22 38 17 1089.3 -12.17 3.67

1874.2? -25.46 8.70 200.14 113.58 23 43 23 874.5 -13.71 346.40

DIFFERENTIAL CORRECTIONS

TD[ 1.4033 TRA 2.7962 TC3"3.92?8 BAU .8471

ROE .7083 RRA 1.1845 RC3-1.0048 FAU .15888

FDE 4.5490 FRAIO.4290 FC3-8.8006 BSP 9803

DOE 1.5720 DRA S.03688C3 4.0543 FSP 2300

LAUNCH DATE APR 7 1971

HELIOCENTRIC CONIC

RL 149.73 LAL ,00

RP 218.56 LAP -.37

RC 162.390 GL S,24

PLANETOCENTRIC CONIC

C3 15.780 VHL 3.972

LNCH AZNTH LNCH TIN[

50.00 IB 49 8

_0.00 17 29 33

7D.00 18 22 42

80.00 19 31 50

90.00 20 53 38

100.00 22 14 42

110.00 23 22 9

DIFFERENTIAL CORRECTIONS

TOE 1.4253 TRA 2.9420 TC3-4,0226 DAU .8709

ROE .6763 RflA 1.1072 tiC3 -.9280 FAU .15734

FDE 4.4843 FRAIO.AS6O FC3-8,6433 BSP 10034

BDE 1.5776 ERA 3.1434 DE3 4.1265 FSP 2755

LAUNCH DATE APR 7 197|

HELIOCENTRIC CONIC

RL t49.73 LAL .DO

RP 216.91 LAP -.33

RC 164.912 GL 7.0t

PLANETOCENTRIC CONIC

C3 15.965 VHL 3.996

LNCH AZNTH LNCH TIME

50,00 IS 55 55

60.00 17 57 22

70.00 18 31 44

80.00 19 41 56

90.00 21 4 14

100.00 22 24 50

110.00 23 3l 11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 5495,9 SGR 2152,2 6G3 1546.4 6T 118,6 BR $7,4 $6 120,2

RRT ,9733 RRF ,9526 RTF .9787 CRT .9971 CR$ -.9906 CIT -.9979

6GB 5902,3 R23 .1457 R13 .R836 LSA 178.2 NSA 7.9 SSA !,2

SG1 8884,2 SG2 461,6 THA 21.00 ELI 131,7 ELI 5.9 ALF 28.81

FLIGHT TIME 256.00 ARRIVAL DATE DEC 19 1971

DISTANCE 612,237 EARTH TO MARS

LOL 196.84 VL 32.294 GAL -4,61 AZL 88.99 HCA 201.32 6HA 161.25 [CC .19350 INC 1.0129 Vl 29.T58

LOP 37.85 VP 22.268 GAP 1,36 AZP 90.94 TAL 330.88 TAP 172,19 RCA 146.6G APO 211.04 V2 25,366

GP -17.91 ZAL 141.07 ZAP 68.43 ETS 171.56 ZAE 108.73 ETE 166.32 ZAC 64.74 ETC 269.91 LVI 9.75

DLA -.79 RAL 336.92 RAD 6640.9 VEL 11.654 PTH 6.69 VHP 3.482 DPA -41.91 RAP 286.84 ECC 1.259T

L-I TIME ZNJ LAT ZNJ LONG IMJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

3063.19 -33,50 94.47 194.85 126.00 17 40 11 2063.2 -17.04 T4.T?

2955,68 -26.85 66,28 198.35 119,46 18 18 46 1655,? -_4.78 97.16

2799,34 -24.68 77,97 200,71 114.39 19 9 22 1799.3 -IF.TO 55.99

2582.68 -21.67 62.92 202.09 111.06 20 24 53 1582.9 "I1.16 40,4T

2315.93 -20,54 43.9T 202.54 109.67 21 32 17 1518.9 -10.58 21.57

205?.38 -21.67 24.29 202.09 111.06 22 48 59 1057.4 -11.16 1.84

1846.16 -24.68 6,09 200,71 114.39 23 52 55 846.2 -12.70 344.9I

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5696,5 SGR 20|1.5 $G3 I537.0 87 121.0 SR 54.3 Sl llS.S

RRT .9722 RRF ,9910 RTF .9794 CRT .9950 ERS -.9882 CST -.9953

SGB 6041.2 R23 .1408 R13 .9833 LSA IT7.9 MSA 8.D SSA 1.S

SOl 6024.8 8G2 445,5 THA 19.05 ELI 132.6 EL2 4.9 ALF 24.t2

FLIGHT TIME 258,00 ARRIVAL DATE DEC 21 1971

DISTANCE 616.390 EARTH TO MARS

LOL 196.84 VL 32,299 GAL -4.68 AZL 89.13 HCA 202.47 SHA 181.94 ECC .19436 INC .6675 Vt 29.758

LOP 39.00 VP 22.232 GAP 1.69 AZP 90.60 TAL 330.51 TAP 172.98 RCA 146.58 APO 217.30 V2 25.327

GP -16.92 ZAL 141.60 ZAP 66,90 ET$ 171.44 ZAE 107,32 ETE 185,48 ZAC 85.75 ETC 269.53 LVI S.98

DLA -1.81 RAL 537,68 RAD 6641.0 VEL 11,662 PTH 6.70 VHP 3.453 DPA "40.97 RAP 286.2T ECC 1.2628

L-! TIME INJ LAT INJ LONG ZNJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

3045.54 -32.79 93.38 185.39 126.64 17 46 38 2043.5 -18.18 73.95

2935.16 028,15 86.98 198.93 120.12 18 26 17 1935.2 -13,92 $8.11

2775,29 -23.99 76.44 201.55 |15,07 19 18 0 1775.5 -11.85 54.57

2555.42 -20,99 61.16 202,76 111,74 20 24 33 1555.4 -10.28 38.90

2289.94 -19,88 42,1| 205,22 1|0,55 21 42 24 1289.9 -9.69 19.70

2029.89 -20,99 22.55 202.78 111,?4 22 55 39 1029,9 -10.28 .27

1822.11 -23.95 5.36 201.55 113,07 24 I 35 822.1 -11.03 545.59

DIFFERENTIAL COqRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE !.4537 TRA 5.0905 TCS-4.IOIO 8AU .5941 SGT 5894.4 SGR 1883,8 SG3 1523.5 ST 123o7 8R 51.7 85 !17.5

RDE .6505 ERA 1,0358 RC5 ",8544 FAU ,15355 RRT ,9706 RRF .9588 RTF ,_,99 CRT ,9924 CR8 -,5555 CIT -.ill/

FDE 4.429SFRAIDo4811 FC3-8,4237 BSP 10309 $G6 6ISS,I R25 .1355 RI3 ,9831 LSA 178,1 MSA 8,3 8SA 1.3

BDE 1.5926 ERA 3.2398 6C3 A.189! FIR 2771 861 6172,9 862 453.2 THA 17,52 ELI 134,0 EL2 5,9 ALF 22.37

LAUNCH DATE APR ? |611 FLIGHT TIME 280,00 ARRIVAL DATE DEC 2] 1011

DISTANCE 620,539 EARTH TO MARS

-4.75 AZL 89.26 HCA 205,62 8HA 182o03 EC¢ °|95|8 INC .7355 Vl 29.755

1,51 AZP 90.68 TAL 350,14 TAP 173.76 RCA 146.48 APO 217.57 V2 25.266

65.41 ET6 171,34 ZA[ 105.91 ETE 184.75 ZAE 66.63 [TC 269.76 LVI 0.28

NELiOCENTRIC CONIC

RL 149.T3 LAL ,DO LOL 196,54 VL 32.305 GAL

RP 211.26 LAP -,30 LOP 40.15 VP 22,165 GAP

RC 187.449 GL 5.91 GP -16.03 ZAL 142.09 ZAP

PLANETOCENTRIC CONIC

CS 16.182 VflL 4.023 DLA "2.71 RAL 336,40 RAD 6641,1 V[L 11,671 PTH 6,71 VHP 5.506 OPA -40,11 RAP 287,7T [CC 1,2863

LNCM AZHTH LNCH TIME L-! TIME INJ LAT INJ LONG

50.00 17 2 3 3030.66 -32.18 92,49

80.00 1? 44 30 2917,74 -27,55 85.90

TD.O0 18 59 55 2?SA.T3 -23,40 75,15

80.00 tg 51 8 2531.82 -20,35 $9.6T

90.00 21 13 50 2264.98 -19.26 40.$3

100.00 22 34 D 2006.29 -20.38 21.04

110.00 23 39 22 1801.55 -23.40 4,06

DIFFERENTIAL CORRECTION6

TOE 1,4840 TRA 3.2371TCS-4.1720 6AU .9185

RDE .6283 RRA .9709 RC3 -.7879 FAU .15299

FDE 4.3708 FRA10.4355 FC3-8.1852 68P |0576

BOE 1,6116 BRA 3.3801BC3 4.2457 FSP 2744

INJ RT ASC INJ AZNTH INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

195.98 127,15 IT 32 34 2030.7 -15.46 13,25

199.56 120.66 18 33 8 lg17,T -13.19 65.23

202.02 115,62 19 23 $1 1754.T -11.08 53.55

203,46 112.30 20 33 20 1331.8 *9.52 3T.ST

203.94 111,12 21 31 35 1265.0 -6.93 18.26

203.48 112,30 23 T 26 1006.3 -9.$2 358.94

202.02 115.62 24 g 24 801,5 -11,08 342.47

ORDIT DETERMINATION ACCURACY

ST 126.5 SR 49.3 SS 11_.1

CRT .9892 CRS -.9824 CST -,9990

LSA 178.4 MSA 8.6 SSA 1.4

ELI 135,6 EL2 6.7 ALF 21.16

MID-COURSE EXECUTION ACCURACY

8GT 6086.7 6GR 1766.2 SG3 1505.3

RRT .9684 RRF .9862 RTF .9803

SGB 6337.7 R23 *1291 R13 .9830

$G1 6323.5 6G2 423.g THA 15,77
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE APR ? 1971

HEL|OCENTRIC CGNIC

RL 149.73 LAL .00

RP 2iT.D! LAP -.2l

RC 169.992 GL 4,91

PLANETOCENTRIC CONIC

C3 16.423 VML 4.OSS

LNCM AZNTH LNCH TIME

50.00 1? ? 43

SO,DO 17 $1 2

TO.DO 18 4? 24

80.00 19 39 28

90.00 21 22 33

100.00 22 42 20

110.00 23 46 51

FLIGNT TIME 262.00 ARRIVAL DATE 0EC 28 1971

TO MARS

• 8168 Vl 28.758

APO 21T.85 V2 2S.248

[TC 269.?1 LVI Y.I8

OI|TkMcE 6|4.883 EARTH

3E.311 GAL -4.83 AZL 69.38 HCA 204.?? SNA ISE.12 ECC .16S20 INCLOt. 199.84 Yr.

LOP 41.30 VP 22,156 GAP t.33 AZP 80.$6 TAL 3IS.T6 TAP 174.$2 RCA 146.39

GP -IS.20 ZAL 142.55 ZAP 63,9? [T8 1TI,26 ZA[ 104,52 ETE 184.10 ZAC 87.45

DLA -3.51RAL 339.09 RAO 6641.2 TEL 11.682 PTH Q,72 VMP 3.|20 OPA -38.32 RAP 2S?.SS

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO ¢8T TIN INJ 2 LAT

3018.17 -3|.66 61.74 196,60 127.57 17 58 2 2018.2 -14.85

2902.99 -2?,04 84.99 200.22 121.10 t6 39 25 1803.0 -12.56

2737,20 -22.87 74,05 202,73 116.08 19 33 2 173?.2 -10.43

2511.59 -/9.89 53.40 204.20 112.?7 20 41 20 15/1.6 "8.86

2243.53 -18.73 39,18 204,69 111.59 21 59 56 1243.5 -8.26

1986.06 -19.86 19.77 204.20 112.77 23 15 26 986.1 08,86

1?84.02 -22.8T 2.97 202.73 I16.08 24 16 35 784.0 -I0.43

ECC 1.2703

INJ E LONG

72.?2

64.48

52.60

36.43

17.04

357.79

341.52

DIFFERENTIAL CCRRECTIONS

TOE 1.5175 TRA 3.3851 TC3-4.2338 BAU .9433

ROE .6102 RRA .9099 RC3 -.7282 FAU .15029

FOE 4.3154 FRAIO.3900 FC3-7.9213 BSP 10848

B0E 1.6336 BRA 3.5053 BC3 4.2956 FSP 2?13

LAUNCH DATE APR ? 1971

HELIOCCNTRIC CCNIC

RL 149.73 LAL .00

RP 217.9? LAP -,22

RC 172.547 GL 4.01

PLANETOCENTR|C CONIC

C3 16.692 VHL 4.086

LNCH AZMTH LNCH TIME

30.00 17 12 S?

60.00 17 57 1

70.00 18 54 15

80.00 20 7 5

90.00 21 30 30

100.00 22 49 38

110.00 23 53 41

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6274.4 8GR 1658.7 863 1484.0 ST 129.2 6R 47.3 SS 114.8

RRT .9656 RRF .9830 RTF .9806 CRT .9855 CflS -.9790 CST ".9993

8GB 6490.0 R23 .1228 R13 .9828 LSA 179.0 NSA 8.9 SSA 1.4

SG1 6476.3 862 417.8 THA |4.38 EL| 137.4 EL2 ?.S ALF 19.88

FLIGHT TII_ 264.00

DISTANCE 628.824 EARTH TO NAR8

LO(. 196.54 VL 32.317 GAL "4.81 AZL 89.49 HCA 205.91 SHA 18E.22 (CO .t9718 INC .5076 Vl 29.798

LOP 42.44 VP 22.123 GAP 1.16 AZP 90.46 TAL 329.37 TAP 173.28 RCA 146.29 Af:_) 218.15 V2 25.209

GP -14.43 ZAL 142.99 ZAP 62,3? ET8 171.21 ZAE 103.14 ETE 183.53 ZAC 88.2! ETC 269.66 LVI 6.99

DLA -4.21 RAL 339.75 RAD 6641.3 VEL 11.693 PTH, 6.73 VHP 3.548 DPA -38.59 RAP 286.99 ECC 1.2747

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST T!M INJ 2 LAT INJ 2 LONG

3007.78 -31.23 91.13 197.26 127.92 18 3 S 2007.8 -14.35 72.23

2890.58 -28.60 84.23 200.92 121.47 18 45 12 1890.6 -!2.03 63.86

2722.31 -22.43 73.13 203.43 118.46 19 39 37 1722.3 -9.89 51.80

2494.28 -19.40 57.32 204.95 113.18 20 48 _g 1494.3 -8.29 35.45

2225.14 -18.26 38.03 203.45 111.98 22 ? 35 1225.1 -7.69 15.99

!968.75 -19.40 18,69 204,95 113.16 23 22 45 968.8 -8.29 356.92

1789.13 -22.43 2.05 203.45 116.48 24 23 10 769.1 -9.89 340.T1

ARRIVAL DATE DEC 2T 19T1

D!FFERENT!AL CCRRECT;ON6

TDE t.5341 TRA 3.5336 TC3-4.2862 BAU .9681

RD[ .5931RRA .8532 RC3 ".6693 FAU .14?26

FOE 4.2612 FRAtD.3284 FC3-7.6376 BSP 11134

BDE 1.6641 BRA 3.6352 BC3 4.3382 FSP 267T

LAUNCH DATE APR 7 1971

HELIOCENTRIC CCN!C

RL 149.?3 LAL .00

RP 218.33 LAP" -.18

RC 175.114 GL 3.19

PLANETOCENTRIC CON|C

C3 t6.982 VHL 4.121

LNCH AZNTH LNCH TIN(

50.00 17 17 48

60.00 18 2 32

7O.OD 19 0 31

80.00 20 14 3

90.00 21 37 46

100.00 22 56 54

110.00 0 3 53

M!D-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

3GT 6458.1 8GR 1560.4 863 1460.1 ST 132.1 DR 45.4 88 113.4

RRT .9621ERF .9793 RTF .9809 CRT .98!3 CRS -.9?$3 ¢ST -.9994

808 6643.9 R23 .1163 R13 .982T L8A 179.T NSA 9.4 88A 1.4

661 6631.0 862 414.3 THA 13.!4 ELI 139.5 EL2 8.3 ALP 18.72

PLIGHT TIME 266.00 ARRIVAL DATE DEC 29 19TI

DISTANCE 632.659 EARTH TO MAR8

LOL 196.54 VL 32.323 GAL -4.99 AZL 89.80 HCA 20T.OS 8HA 182.32 ECC .19820 INC .40?3 Vl 29.?S8

LOP 43,58 VP 22.08T GAP .98 AZP 90,36 TAL 328.87 TAP 176,02 RCA 148.19 APO 218.46 V2 23.1e9

GP -13.78 ZAL 143,A1 ZAP 61.22 [T8 17!,16 2AE 101.78 ETE !83.02 ZAE 88.8! ETE 269.62 LV! 6.41

DLA -4.84 RAL 340.39 RAO 664!.5 TEL 11.705 PTH 6.74 VHP 3.S73 DPA -37.91

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2999.22 030.87 90.63 " 197.94 128.19 18 ? 47 1999.2

2980.23 -26.23 83.61 201.63 !21.7? 18 50 33 1880.2

2709.75 -22.04 72.35 204,20 118.7? 19 45 41 _?09.7

2479.36 -19.00 53.4! 205.72 113.48 20 55 22 1479.6

2209.44 -!7.86 37.06 206,23 112.30 22 !4 35 !209,4

1934.03 -!9.0D 17.78 203.72 113.48 23 29 28 954.0

!756.56 -22.04 1.27 204.20 116.77 O 35 !0 ?56,6

RAP 289.?8 ECC 1.2795

INJ 2 LAT INJ 2 LONG

-13.93 ?1.87

"11.59 83,34

-9.42 51.12

-?.01 34.63

-7.20 15.10

-7.81 356.00

-9.42 340,04

DIFFERENTIAL CO_RECTION8

TD[ 1.5935 TRA 3.6827 TC3-4.3318 BAU .9934

ROE .5828 RSA .SO03 R¢3 -.61?8 FAU ,14415

FOE 4.2108 FflAIO.2323 FC3-?.349! 68P 11417

8DE 1.6963 91A _.7688 6C3 4.3?18 FbP 2S37

MID-COURSE EXECUTION ACCURACY 0_8IT OETERNINATION ACCURACY

8GT 6837.8 SGR 1470.7 SG3 1434.4 ST 13S,1 SR 43,9 69 11_.1

RRT ,95?9 RRF .S?4g _TF ._,10 CRT .9766 CR6 -.9712 CST -.9996

906 6798.6 R23 .1098 R13 .9821 LSA IS9.S MSA 9.0 3Sk 1.4

601 1786.2 $02 412.9 THA 12.05 ELI I4!.T EL2 9.0 ALF 17.67

LAUNCH DATE APR ? 19?! PLIGHT TIME 260,00 ARRIVAL DATE DEC $1 19T1

HELIOCENTRIC CONIC

RL 149.73LAL .00 LOL 186.S4 VL 32,330 GAL

MP 818.69 LAP ".15 LOP 44.?2 VP 22.0|I GAP

RC I??.DgD GL 2,44 GP -13.11 ZAL 143.6E 2AP

PLANETOCENTRIC CONIC

¢3 17.291 VML 4.130

LNCH AZMTH LNCH TIME

SO.DO 17 22 18

60.00 18 ? 38

?O.OO 19 6 18

80.00 20 20 26

90.00 21 44 26

100.00 23 3 18

110.00 0 9 40

DIFF(RENTIAL CORRECTIONS

TOE 1.6346 TRA 3.0316 TC3-4.3703 BAU 1.0188

ROE .5726 RRA .7508 RC3 -.5700 FAU .14081

FOE 4.1583 FRA10,162T FC3-7.0500 BSP 11694

DoE 1.7320 BRA 3.9044 6C3 4.4073 FDP 2592

DIITANC[ 637,000 EARTH TO MARS

-S,O? AZL 80.60 HCA 208.16 OMA 162.43 ECC .10923 INC .3144 ¥! 2S.?IS

• 82 kZP 90,28 TAL 328,5? TAP ITS,TS RCA 146.08 APO 218.78 V2 23.129

so.g| ET6 1?1,14 ZAE 100.45 EYE 182.S6 ZAC 83.36 ETC 289.33 LVI S.O?

DLA -5.40 RAL 341,00 RAD 6643.6 TEL 1|.716 PTH 6.75 VHP 3,600 DPk -3?.28 RAP 286.46 EC¢ 1.2046

L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2992.28 -30.58 90.23 108.63 128.41 18 12 I! 1992.3 -13.39 71.56

2871.70 -23.82 03.09 202.36 122.01 18 33 30 1871.? -11.23 62.92

2699.24 -21.72 71.71 204.96 117.03 19 5| 17 1699.2 -9.03 50.56

2467.11 -18.86 55.64 206,51 113.74 21 1 33 1467.1 -7.40 33.93

2196.12 -17.51 36.23 20?,02 112.S? 22 21 2 1196.! -6.?8 14.35

I941.$9 "18.66 1?,0t 206.51 113.?4 23 35 40 941,6 -7.40 355,30

1?46.05 -21.?2 .63 204.96 117.03 0 38 46 ?46.! -9,03 33g.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT $8!2.0 8GR 1388.1 863 !406.8 3T 138.0 SR 42.4 $$ !10.?

RRT .9328 RRF .969? RTF .9811 CRT .97!4 CR$ -.9668 CST -.9997

$GB 6952.0 R23 .103T R13 .9824 LSA !8!.6 MSA 10.2 _SA 1.4

SGI 6939.? SG2 413.5 THA 11.03 ELI 144.0 £L2 g.6 ALF 16.?!
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE AP8 ? 1872

HELIOCENTRIC CDNIC

RL 149.?8 LAL .00

RP 219,08 LAP ",11

RC 190.278 GL t.TI

PLANETO¢ENTRIC CONIC

C3 17.619 VNL 4.198

LNCH AZNTH LNCM T1NE

50.00 t? 26 30

60.00 18 12 22

?O.OO 19 11 38

60.00 20 26 lg

90.00 21 SO 33

100.00 23 9 11

110.00 0 15 0

DIFFERENT IAL CORRECTIONS

T0[ 1.6784 TRA 3,9818 TC8-4,4022 BAU 1.0443

HOE .5647 RRA .?045 RC3 -.5265 FAU .13736

FOE 4.1099 FRAIO.OSS2 FC3-8.7493 88P 11978

BDE 1.7708 BRA 4.0437 8C3 4,4336 FSP 2547

LAUNCH DATE APR 7 1971

HELIC_ENTRIC CONIC

RL 149.73 LAL .00

RP 219.43 LAP -.08

RC /82.871GL 1,14

PLANETOCENTRIC CC_JIC

C3 17,966 VHL 4.238

LNCN AZNTH LNCH TINE

50.00 17 30 25

6_.00 18 16 48

70.00 19 16 33

80.00 20 31 45

90.00 21 56 12

lOO,O0 23 14 37

110.00 0 19 56

LOt. 18G,84 VL $2,$37 GAL

LOP 45,85 VP 22,015 GAP ,83 AZP 80.20 TAL 328,17 TAP 177,48 RCA 14S,l? APO 119.11

GP "12,51ZAL 144.21ZAP M,G8 [TS 171,12 2AE 91,18 [T[ 182.18 ZAC 90.15 [TC 2C9.57

OLA "5,89 RAL 341,60 HAD 8841,8 VEL |1.782 PTH t,76 VHP 3.180 OPA "38.70 HAP 286.28

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIN[ PO CST TIM l_J 2 LAT

2986.79 -30,$4 89.91 199.35 128.58 18 16 17 1988.8 -13.32

2864.78 "25.6? 82.88 203.t0 t22.20 19 0 7 1864.8 -I0,93

2690.55 -21.45 71.18 205.73 117.24 19 58 28 18g0.8 -8,71

2458.T0 "18.37 55.00 207.30 113.96 21 ? 18 1456.7 -7.05

2184.92 -17.22 35.54 20?,82 . 112,79 22 26 58 1184.9 -G.43

1931.17 -18.37 16.37 20?.30 113.90 23 41 22 931.2 -7,05

1737.3? -21.45 .10 205,73 117.24 0 43 ST 737.4 -8.71

FLIGHT TI_ 270.00 ARRIVAL DATE JAM 2 1878

DISTANCE 141.21S EARTH TO NAR8

"§,16 AZL 89,77 MCA 209,]1 |NA |82,S4 ECC ,20084 INC .228i Vl 28,?|1

V2 ES.099

LVI S,3S

[CC 1,2900

INJ 2 LONG

71.32

82.37

30.09

33.35

13.?t

854,72

339.01

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 6982,9 8GR 1813.0 803 1877.9 ST 141,0 8R 41.2 88 109.4

RRT .9469 RRF ,9637 RTF ,9811 CRT ,9659 CR8 -.9821 CST -,9999

SG8 7105,3 R23 .0978 R13 ,g822 LSA 182.8 NSA 10.7 SSA 1.4

801 7093.1 $02 415.8 THA t0.18 ELI 146,5 ELI 10.3 ALF 18,84

FLIGHT TIME 272.00 ARRIVAL DATE JAN 4 19?R

DISTANCE 645.338 EARTH TO MARS

LOt. 196.54 VL 32.344 GAL -5.25 AZL 89.85 HCA 210.44 8MA 182.66 ECC .20146 INC .147? Vl 29.758

LOP 46.97 VP 21,979 GAP .46 AZP 90.13 TAL 327.73 TAP 178.19 RCA 145.86 APO 219.48 V2 25.048

GP -11.96 ZAL 144.60 ZAP 57.44 ETS 171.12 ZAE 97.84 ETE 16t.?9 ZAC 90.?1 ETC 289.56 LV| 4.86

OLA -6.33 RAL 342.17 RAD 6641.9 VEL 11. 747 PTH 6.78 VHP 3.661 DPA -36,15 RAP 286.18 [CC 1,2987

L-I TIME INJ LAT INJ LONG INJ RT _C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2982.58 -30.16 89.67 200.07 128,71 18 20 8 1982.6 -13.11 71.13

2859,31 -25.47 82.35 203,8b 122.35 19 4 25 1859,3 -10,70 82,30

2683.30 -21.23 ?0.75 206.51 117.40 20 I t? 1883,3 -8,44 4q,72

2448.11 -18.13 54.47 208,10 114.13 21 12 33 1448.1 -6.77 32,6?

2175.63 -16.9? 34.9? 208,63 I12.g6 22 32 28 1175.6 -8.13 13.19

1922.58 -18,13 15.84 208.10 114.13 23 46 39 922.6 -6.?? 854,24

1730.32 -21,23 359,87 206,_1 117.40 0 48 46 730,3 -8.44 338.83

DIFFERENTIAL CORRECTIONS

TDE 1.7234 TRA 4.1320 TC3-4.4294 6AU 1.0798

ROE .5581 RRA .6608 RE3 ".4871 FAU .13393

FOE 4.0585 FRA g.9S6T FC3-8.4535 88P 12249

BD[ 1.8115 ORA 4.1845 BE3 4,4361FSP 2498

LAUNCH DATE APR ? 197|

HELIOCENTRIC C(_IIC

MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

8GT 7148.9 8GR I844,0 803 1347.9 8T 143.9 SR 40.1 88 108.0

RRT ,9399 RRF .9388 RTF ,9811 CRT .9599 CRS -,9570 C$T -.9998

8GB ?236.4 R23 .0921 R!3 ,9820 LSA 184,0 MSA 11,1 88A 1.4

801 7244.2 302 4!9.1 THA 9,32 ELI 149.9 EL2 10,8 ALF IS.OS

FLIGHT TIME 274.00 ARRIVAL DATE JAN 6 1972

DISTANCE 849.451 EARTH TO MARS

RL 149.73 LAL .00

RP 219.80 LAP ".04

RC 185,475 GL .57

PLANETOCENTRIC CONIC

C3 18.330 VHL 4.28|

LNCH AZNTH LNCH TINE

50,00 17 34 S

60.00 16 20 52

70.00 19 21 8

80,00 20 36 48

90,00 22 1 24

I00.00 23 18 38

110.00 0 24 30

LOL 198,84 VL 32,351 GAL

LOP 48,10 VP 21,943 GAP

GP -11,45 ZAL 144.98 ZAP

-5.34 AZL 89.g2 HCA 211.56 8HA 182.78 [CC ,20262 INC .0737 VI 89,?58

• 28 AZP 90.0? TAL 32?o38 TAP 178,90 RCA 145.74 APO 219.81 V2 23,00?

58,27 ET8 171.18 ZAE 96.58 [T[ 181,4T ZAC gl.22 ETC 269.56 LVI 4,40

DLA -8.71 RAL 342.?3 RAD 8642.1 VEL 11.7_2 PTH 6.79 VHP 3,694 OPA "38.65 RAP 288.07 ECC 1,3017

L-! TIME INJ LAT INJ LONG INJ RT A$C |HI AZMTH INJ TIN( PO C$T TIN INJ 2 LAT |NJ 2 LONG

2979.52 -30.03 89.50 200.80 '128.8! 18 23 45 1979.3 °12.96 71.00

2855.13 -23,32 82,10 204.62 122,47 19 $ 27 1855.1 -10,52 82,09

2877,92 -E1,03 70.41 207,29 !17,53 20 S 46 1677.9 -8.24 49,42

2441.14 -17.84 54.05 208.90 114.27 21 17 27 1441,1 -9,54 32.49

2188,03 -18,77 S4.SI 209,44 113.11 22 37 32 1188.0 -S.88 12.78

1915.62 -17,94 |5.42 208.90 114.27 23 51 33 915.8 -8,54 353,85

1724.74 -21,05 359.33 207.29 117.53 0 53 IS 724,7 -8,24 338,33

DIFFERENT 14L CCMRECTION8

TOE 1,7719 TRA 4.2849 TC3-4,4477 |AU 1.09S9

ROE .5538 RRA .$201 RE3 ",4503 VAU .13020

rOE 4.0133 _RA 9,8404 FC3-8,1494 lip |254I

808 1,8S84 IRA 4,329| |CS 4.4?04 FIR 24S0

MIO-COURI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 73|2.0 8DR 1181.4 SG3 llt7.T ST 146.0 8R 39,1 88 108.?

RRT ,9310 RRF .8488 RTF ,_10 CRT ,8531 CR8 -,931l C81 -,lilt

AGB 7408,9 R23 ,00?I RI3 ,gill LIA 185,4 NIA !1,6 ll4 1.3

|Gl 73S4,? |02 423,0 TNA t,3t EL! ISI.I EL2 11,4 ALF I4.33

LAUNCH DATE APR .? 197I FLIGHT TIN[ tTl.O0 ARRIVAL DATE JAN I ItTt

HELIOCENTRIC CONIC

RL 149.73 LAL .00

RP 820,16 LAP ".00

RC 188o089 GL .03

PLANETOCENTRIC CONIC

DIITANC[ 8S3,3t0 EARTN TO MAR1

LOL 108.34 VL 32,309 IAL "$.43 AZL 89.09 HCA 212,t8 INA 182,10 ECE ,20382 INC .0000 Vl It,TII

LOP 49,22 VP 21,907 RAP .10 AZP 90,01 TAL 326,91 TAP 179,S9 RCA 145.62 APO 220,18 V2 24.881

GP -10,97 ZAL 143.35 ZAP 35,13 [TS 171.13 ZA[ 95,34 [T[ 101,18 2AC 91.70 ETC 289.3? LVI 3.93

C3 18,711VML 4.328

LNCM AZMTM LNCN TINE

50.00 1? 3? 32

IS,DO 18 24 41

?0.00 19 25 23

80,00 20 41 24

90,00 22 8 13

100.00 23 24 16

110.00 0 28 45

OIFFER£NTIAL CCRRECTION8

TDE 1.8217 TRA 4,4371 TC3-4.4632 BAU 1,1213

RDE *5502 RRA ,8814 RC3 -.4t70 FAU .12888

FDE 3.9671 FRA g,726T FC3-5,8832 BSP 12815

BDE 1,9030 DRA 4,4781 0C3 4,4826 FSP 2399

DLA -T.08 HAL 843.28 HAD 8642,3 VEL 11,??8 PTH 8,80 VHP 3,?29 OPA -35.17 RAP 288,04 ECC 1,3078

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

29??,51 -29.93 89,38 20_.$4 128.87 18 27 10 1977,5 -12,86 ?0.91

2852,11 -25,21 81,93 205.36 122,33 19 12 13 1832.1 "10.39 81.95

2873.88 -20.92 70.16 208,08 117.63 20 9 36 1873,T -9,06 49.19

2483.63 -17,79 33,71 209.?0 114,38 21 22 0 1435.? -6.36 32.18

2161.98 -16,81 34,14 210,25 113,22 22 42 15 1162.0 -S,70 12.42

1910.12 -17,T9 15,08 20g.70 114.38 23 56 6 910.1 -8,36 353.55

1720.47 -20,92 35g.07 208.08 117,63 0 57 25 720.3 -8.08 338.11

NID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCUNACY

8GT 7470.1 8DR 1124.1 $03 1286,8 8T 149.9 SR 38.3 95 105.4

RRT ,9226 RRF .9397 RTF ,9808 CRT ,94?2 CR8 -.g468 CST -,gggg

8GB ?354.2 R23 .0824 R13 .9815 LSA 188.8 N8A 12,1 $SA 1,3

80! 7542.0 SG2 429,4 THA 7,g3 EL1 1§4.3 EL2 11.9 ALF 13._7
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR ? 1971

HELIOCENT21C C_IIC

RL 149,73 LAL .OO

RP 220.33 LAP ,03

RC riO.TEl GL -.43

PLANETOCENTRI¢ ¢ON|C

C3 18.198 VHL 4.371

LNCH AZHTH LNCH TIME

90.00 17 40 4T

eO.O0 18 28 t!

70.00 19 29 20

80.00 20 45 42

90.00 22 10 40

100.00 23 28 34

110.09 O 32 42

FLIGHT TIN[ S?O.O0 ARRIVAL DAY[ JAd tO 1972

OlITANC[ 957.96t EARTN TO NAN3

LOt, 19S,$4 VL It.Sil iAL -S.52 AZL IO,OI MCA tlS.ID iMA |iS.Or [CO ,lOSO3 INC ,0548 Vt 29.?S8

LOP 50,33 VP 81,|71 GAP ".07 AZP 89.9S TAL 326,48 TAP !80.28 RCA 143,49 APO E20,55 v2 24,923

GP -10.$2 ZAL 149,?8 ZAP 94.03 [TI 171,19 ZAE 94.1E ETE ISO,�E ZAC 92.14 ETC 269.58 LVI 3,32

OLA "?,$6 RAL 343,81 RAO 6942.4 VEL 11.795 PTH S,SE VMP 3.765 DPA 034.72 RAP ESS.05 [CC 1.3145

L-! TIME INJ LAT 1MJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

E979,42 -_9.90 89.32 _02,Zl 128.90 18 30 E3 1976,4 -12,81 ?0.09

2850.14 -25.14 81.81 206.19 122,S0 19 15 44 1850.1 -10.30 61.85

2870.S8 -20o02 69,9T 208.68 t1?.?0 20 13 50 1670.6 -?.96 a9.03

2431.49 -I?.6? $3,4S 210,51 114.47 21 26 13 143t,5 -8.22 31.95

215?.33 -16.48 33.85 211,06 113.31 22 46 36 1157.3 -5.55 12.15

1905.96 -1?.67 14,83 210.5t 114.47 24 0 20 906.9 -6.22 353.32

1?17+40 -20.82 358.89 208.88 117,70 ! 1 19 ?!7.4 -7.96 337.94

DIFFERENTXAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TDE 1,8731TRA 4.5917 TC3-4.4733 8AU 1.1471 SGT 7625.5 SGN 1072,2 SG3 1235.9

ROE ,5481RRA .5452 RC3 -.386G FAU .12206 RRT ,9122 RRF .9294 RTF .gBOl

FOE 3.9209 FRA 9,6072 FC3-5,5663 BSP 13089 SGB 7700.5 223 .0760 R13 ,9512

DOE 1.9516 ERA 4.6240 BC3 4.4900 FSP 2348 3G1 7688.1SG2 435,6 THA 7.33

LAUNCH DATE APR ? 1971 FLIGI4T TINT; 280,00 ARRIVAL DATE JAN !2 1972

HELIOCENTRIC CONIC OISTANCE 661,760 EARTH TO MARS

RL 149.75 LAL .DO LOL 196.54 VL 32.3?4 GAL -5.62 AZL 90.12 HCA 214.91 SMA 183.19 ECC .20631 [NC .1161 Vl 29.756

RP 220.93 LAP .07 LOP 51.45 VP 21.836 GAP -.25 AZP 89.90 TAL 326.05 TAP 180.96 RCA 145.3T APO 220.94 V2 24.884

RC 193.341GL -.87 GP -10.11ZAL 146.09 ZAP 52.97 ITS 171.17 ZA£ 92.93 ETE 180.68 ZAC 92.56 ETC 269.61LV! 3.11

PLANETOCENTR!C CONIC

C3 19.523 VHL 4.418 DLA -7.62 RAL 344.33 RAO 6642.6 VEL 11.813 PTH 6.83 VHP 3;802 DPA -34.30 RAP 286.10

LNCH AZNTH LNCH TIN[ L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PC) CST TIM INJ 2 LAT

50.00 17 45 SO 2978.19 -29.89 89.31 203.04 128.91 18 35 26 1976.2 -12.80

60.00 18 Sl 36 2849.13 -25.10 81.T5 206.95 122.65 19 19 6 1849.1 -10.26

70.00 19 33 O 2668.60 -20.76 69.85 209.67 117.75 20 17 29 1668.6 -7.89

80.00 20 49 41 2428.54 -17.59 53.28 211.32 114.52 21 30 10 1428.5 -6.12

90.00 22 14 48 2153.94 -16.39 33.65 211,87 113.37 22 50 42 1153.9 -5.45

100.00 23 32 33 1903.01 -17.59 14.65 211.32 114.52 24 4 16 903.0 -6.12

110.00 0 36 23 1715.42 "20.76 358.77 209.67 117.75 1 4 58 715.4 -7.89

DIFFERENT IAL CCRRECT!ONS MIO-COURSE EXECUTIDN ACCURACY

TDE 1.9255 TRA 4.7462 TC5-4,48!1BAU 1.1733 SGT ?776.4 SGR 1024.8 $G3 1224.7

ROE .5470 RRA .5107 RC3 -.3591FAU .11927 RRT .9005 RRF .9179 RTF .9804

FOE 3.8750 FRA 9.4801 FC3-5.2890 BSP 13353 SGB 7843.6 R25 .0740 R15 .9809

BDE 2.0017 BRA 4.7756 BC3 4.4955 FSP 2295 SGI 7831.1SG2 442.5 THA 6.79

C_BIT OETERNINATION ACCURACY

8T 152.9 SR 37.5 $9 _04.1

CRT .9409 CRS -.9409 CST -.9999

LSA 188.3 NSA 12.5 SSA 1,3

ELl 157.0 EL_ 12.4 ALF 13.07

ECC 1.3213

!NJ 2 LONG

?0.85

61.89

48.92

31.78

11.96

353.15

337.84

ORBIT DETERMINATION ACCURACY

ST 155.9 SR 36.9 S! 102.?

CRT .9336 CRS ".9352 CST ".9999

LSA 189.8 HSA 12.9 98A 1.3

EL! 159.7 EL2 12.9 ALF 12.53
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 8 1971

H_LIOCENTRIC CCNIC

RL 149.?? LAL ,00

RP 207.51 LAP -I.85

RC 56.241GL -11,13

PLANETOCENTRIC CONIC

C3 59.49? VNL S.215

LNCM AZNTM LNCM TIME

SO.DO 18 13 5

60.00 19 19 ST

?O.0O 20 44 50

6O,OO 22 26 10

90.00 0 ? 29

IOO.OO 1 12 ST

110.00 1 45 12

FLIGHT TIME I28,00 ARRIVAL DATE AUG 14 1971

DISTANCE 3SO.Ill

LO_ IRT,St VL 34,410 GAL "6.26 AZL 9|,18 HCA |2t,SOINA

LOP 318,34 VP 26,313 GAP |0,10 AZP 88,85 TAL 338,SS TAP

GP 2,88 ZAL 132,S? ZAP I_,S2 ITS |$3,72 ZA[ 169,$9 (T[

[ARTR YO MARS

Ill,R7 Ice .31222 INC 2.1?67 VI li,?SO

97,49 RCA |46,32 APO 305.43 V2 28.414

129,90 ZkC 103,95 £TC 275.14 LVZ -18.18

DLA -22.14 RAL 33T.84 RAO IS50.S VEL 12,$24 PTN ?,45 VHP R.837 DPA -IG.SI RAP 311.52 [CC 1,8500

L-i TIME |NJ LAT ZNJ LONG ]NJ RT A8C ]NJ AZNTH [NJ TIN[ PO C8T TIM INJ 2 LAT INJ 2 LONG

EllS.80 -24.38 8_,60 204,13 152.2! 19 0 57 1151,8 -S.83 IS.41

2613.97 -18,31 TI.R2 209.4? 126.55 20 4 31 1874,0 -2.$2 S3,50

2424,46 -12.42 95.85 213.64 122.07 21 25 14 1424.5 1,59 38.11

2107.St -7.64 34.$3 216.50 110.95 23 I 17 1107.S 4.72 14.10

1793.21 -S.SS 12.61 2IT. SO 117,16 0 37 E2 193.2 8.12 $$1.77

1581.?S -7.64 356.00 216.50 118.95 I 39 19 581,8 4.72 335.47

1471.28 -12,42 344.77 213.64 122.07 2 12 43 471,3 1.39 325.03

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION AccuRACY

TDE -.?722 TRA-I.8IO8 TCS -,O?TI BAU .0722 lOT IT3?,S SGR 526.7 IG3 181.2

ROE -.5454 RRA .1032 RC3 .1123 FAU .03944 RRT ,1914 RRF ".2045 RTF -.8169

FOE .5465 FRA 1.7514 FC3 -,8645 2SP 2905 SG8 IS15.6 R23 -,0331 R13 -.8177

8DE .9454 DRA 1.6141BC3 .1_67 FSP 2§D $01 1740.7 SG2 516.1TNA 3,64

LAUNCH DATE APR 8 197I FLIGHT TIN( 130.00

HELIOCENTRIC CCNIC DISTANCE 563.$42

RL /49.77 LAL .DO LOt. 197.52 VL 34.256 GAL -6.11 AZL 92.21HCA 125.06 SMA

RP 207.2? LAP -1.85 LOP 520,60 VP 26.151 GAP 19.61 AZP 88.00 TAL $35.73 TAP

RC 56.362 GL -12.37 GP 5.00 ZAL 152.57 ZAP 168.77 ET6 164.37 ZAE 170.10 ETE

PLANETOCENTRIC CONIC

C3 37. 581 VHL 6. I30 DLA -22.51 RAL 338.11 RAD 6649.8 VEL 12.548 PTH 7.42 VMP

LNCH AZNTH LNCN TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

SO.DO 18 15 SO 2631.37 -23.44 81.56 203.70 132.67 19 3 !

60.00 19 25 19 2651.90 -17.41 70.75 209.05 126.94 20 ? 51

TO.DO 20 49 3 2599.86 -11.53 54.50 213.25 122.37 21 29 5

80.00 22 31 29 2079.29 -6,72 33.06 216,15 119.16 25 6 8

90.00 O 15 28 I763.04 -4.69 10,91 217.25 117.92 O 42 51

10_ _ 1 18 17 1553.76 -6.72 354.43 216.15 119.16 I 44 10

110.00 I 52 25 I446.68 -ll.S5 343.42 213.25 122,37 2 16 32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.7711TRA-I.5994 TC3 -.0715 DAU .O?O3 8GT I?T3.5 SGR 525.S 805 193.3

ROE -.$281RRA .0909 RC5 .1203 FAU ,04086 RRT °2090 RRF -.2235 RTF -.8235

FDE .567? FRA 1.8235 FC3 -.9566 BSP 2987 IG8 1849.1 R23 -.0366 R13 -,$243

BDE .9348 BRA 1.6020 BC5 .1400 FSP 26R SGI 1777.1 802 510,? THA 3.85

LAUNCH DATE APR 8 1971 FLIGHT TIME 132.00

HELIOCENTRIC CONIC DISTANCE 366.217

RL 149.77 LAL .DO LOL 197.52 VL 34,150 GAL -5.67 AZL 92.24 HCA 124.33 SNA

RP 207. I8 LAP -1.85 LOP 321.86 VP 25.990 GAP 19.13 AZP 88.74 TAL 335,78 TAP

RC 56.568 GL -12.81GP 3.13 ZAL 132.55 ZAP IS7.89 ETS 154.92 2AE 170.59 ETE

PLANETOCENTRZC CONIC

C3 35.805 VHL 5.984 DLA -22.89 RAL 338.37 RAD 6649.2 VEL 12.4TS PTH ?.37 VMP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50.00 18 18 39 2810.89 -22.49

60.00 19 28 47 2629.6? -ll. SO

?0.D0 20 53 27 2374.91 -10.62

80.00 22 37 5 2050.57 -$.76

90.00 O 19 49 1731.94 "3.TO

100.00 1 23 $2 1525.04 -5,16

110.00 I 56 49 1421.73 -10.62

DIFFERENT IAL CORRECTIONS

TDE -.7692 TRA-I.5S6S TC3 -.0840 SAU .DSll

ROE -.SITS RRA .O?SS RC3 .128t FAU ,04194

FOE .589? FRA 1.8988 FCS-l.OI4t 6SP 3061

6DE .923? ERA 1.565? 2C3 .1456 FSP 290

ORBIT DETERMINATION ACCURACY

IT 42.5 SR 24.9 SS 3O.S

CRT ,792T CRI .6481 CIT .9786

LSA 55,8 NSA 16.3 SSA 1.1

ELI 47.S EL2 13.6 ALF 27.39

ARRIVAL DATE AUG 16 1971

EARTH TO MARS

222.42 ECC .54177 INC 2.2088 Vl 29.T50

96.80 RCA 146.40 APO 298.45 V2 26.426

125,42 ZAC 104.05 ETC 276.04 LV! -18.43

9,545 DPA -16.66 RAP $11.90 [CC 1.6185

PO CST TIM INJ 2 LAT INJ 2 LONG

1831.4 -5.61 64.62

1651.9 "1.65 $2.25

1399.9 2.55 54.83

1079.5 S.6S 12.55

?65.0 7.0T 350.06

555.8 5.65 333.92

446.? 2.55 523.74

OI_61T DETERMINATION ACCURACY

ST 45.q SR 24.7 88 31.6

CRT .7969 CR6 .6504 CST .976!

LSA 56.9 NSA 16._ ISA 1,I

ELI 48.1 EL2 IS.S ALF 26.84

ARRIVAL DATE AUG 18 19?1

EARTH TO MAR8

219.26 ECC ,33t88 INC 2.23?8 VI ES.?5D

100.1! RCA 146.49 APO 292.03 V2 26.436

120.68 ZAC 104.11 ETC 276.15 LV! -18.6T

9.262 DPA -16.44 RAP 312.25 ECC 1.5892

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN |NJ 2 LAT INJ 2 LONG

80.54 203.29 133.10 19 5 SO 1810o9 -4.58 6S.T8

69.58 208,66 127.51 20 10 ST 1829.? -.67 51.19

53.15 212.99 122.65 21 33 2 1374.9 3.28 33,$2

31.47 215,84 !19.35 23 11 15 1050.6 6.61 I0.95

9.I? 216.97 !18.06 O 48 40 7SI.9 8.04 548.29

352.84 215.84 119.35 I 49 18 525.0 6.6I 532.32

342.07 212.89 122.65 2 20 31 421.? 3.28 322.44

MID-COURIE EXECUTION ACCURACY ORBIT OETEflMINATIOR ACCURACY

IGT 1807,9 IGR $|R,9 $GS 2OR.O 8T 44.4 SR 24.5 II 32.S

RRT ,2281RRF ",2441RTF -._99 CRT ,8012 CRG .ISEI CIY ,9753

IGB 1881.2 R23 -.0398 RI3 -.8309 LIA 51.1MSA IS.3 lSA 1.E

$01 18|2,| $02 §OS,O THA 4.07 ELI 48.9 EL2 _3.3 ALF 29.15

LAUNCH DATE APR I tITt FLIGHT TIM[ 134.00 ARRIVAL DATE AU6 20 1171

EARTH TO MARl

2It.31 [CC ,32255 INC 2.2698 Vl 2R.TSO

101,43 RCA 149.54 APO 286.14 V2 24.448

RC SI.058 GL -13.27 6P S.2? ZAL 132.52 ZAP IS?,00 ET$ IS],59 ZAE 170.92 [TE 115.?9 ZAC 104.21ETC 271.22 LVI -SO.IS

PLANETOCENTR|C CONIC

C3 54.154 VHL 5.844 DLA -23,29 RAL 338.63 flAD 6648.6 VEL 12.(12 PTH 7,32 VHP 8,989 OPA -16.21 RAP 312,99 ECC 1.5821

LNCM AZHTH LNCH TIN[ L-I TIN[ |NJ LAT INJ LONG INJ RT AIC 1NJ AZMTM INJ TIN[ PO CST TZN INJ 2 LAT INJ E LONG

SO.DO 18 21 32 2790.30 -21.53 79.53 202.92 133,51 t9 9 2 1790.4 -S.55 82.90

60.00 19 30 22 2507.30 -15.§? 68,41 206,30 127.65 20 13 50 1507,3 .31 50.12

70.00 20 58 2 2349.60 -9.68 S1.78 212.57 122.91 21 37 11 1349.6 4.24 32.20

80.DD 22 42 59 2021.11 -4.78 29.84 215.56 119,51 25 18 40 1021.1 7.58 9.31

90.00 O 26 53 1899.78 -E,67 7.37 215.75 1t8.16 O 54 53 699.8 9.04 346.46

100.00 1 29 47 1495.56 -4.78 351.21 215.56 119,51 1 54 43 495.8 7,58 330,68

110,00 2 I 24 1596.42 -9,68 340.70 212,57 122,91 2 24 40 396.4 4.24 121.1I

DIFFERENTIAL ¢ORRECTIONI MID-COURSE EXECUTION AccuRACY ORBIT DETERN|NATION ACCURACY

TDE -,766? TRA-I.5736 TC3 -.0555 SAU .06?S SGT |$41.2 SGR 516.6 8G3 219,7 ST 45.2 IR 24.5 $$ 53.9

RDE -,4955 RRA .0659 RC3 .1378 FAU .04331 RRT .2488 RRF -*2664 RTF -,8360 CRT ,8057 CRS .655? CST .9745

FDE .6125 FRA 1.9779 FC3-1.0979 BIP $132 SGO 1912.3 R25 -.0435 R13 -.8571 LSA 59.4 NSA 16.2 SSA 1.2

DOE ,9129 8RA 1.5?SD BC5 .I456 FSP 512 SG1 1846,1SG2 499.1THA 4,31 EL1 49.7 EL2 15.1ALF 25.30

HELIOCENTRIC CONIC DISTANCE 369.202

RL 141.?? LAL ,00 LOL 197.52 VL 34.04| GAL "S.62 AZL 92.27 HCA 125.52 SNA

RP 207.09 LAP -1,85 LOP 325.13 VP 26.$$2 GAP 18.$6 AZP 6§.68 TAL 335o84 TAP

44O



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 8 1971

HELIOCENTRIC CONIC

RL 149.77 LAL .DO

RP 207,01 LAP -1.84

RC 57.225 SL "13,74

PLAN[TOCENTRI¢ CONIC

C5 32,825 VHL 5,T12

LNCN AZNTH LNCH TIME

50.00 18 24 30

60,00 19 34 5

?0.00 21 2 49

80.00 22 49 15

90.00 0 53 46

100.00 I 35 2

110.00 2 6 11

FLIGRT TIME |SS.O0 ARRIVAL DATE AUG 22 1971

DISTANCE 372,288

LO(. 197,92 VL 33,929 GAL "S,98 AZL 92,30 HCA 126,95 8MA

LOP 324,39 VP 2S,T13 GAP 18,20 AZP 88,62 TAL 33S,91 TAP

GP 3.41 ZAL 132.47 ZAP ISS,O9 IT8 165.79 ZAE 171.16 ETE

EARTH TO MAR8

215.99 ECC ,31359 INC 2.3029 Vl 29.750

102.76 RCA 149,60 APO 280.72 V2 26.457

110,?8 ZAC 104,31 ETC 276,31 LVI -19.17

OLA "23o?0 RAL 338,88 RAD 6M,8,O VEL 12.331 PTH 7,27 VflP 8.T23 DPA -1S.97 RAP 312.91 ECC 1.8369

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2?69.63 -20.56 ?8.53 202.58 133.g0 19 10 40 I769.8 -2.52 82.04

2584.?8 -14,63 67,25 20?.98 127.98 20 17 10 1584.8 1.3_ 49.04

2323,92 -8.73 50.40 212.28 123.15 21 41 33 1323.9 5.21 30.85

1990,82 -3.T6 68.17 215.33 119.64 23 22 25 990.6 8.58 7.61

1666.40 -1.59 $.50 216.53 118.24 1 ! 32 666.4 10.06 344.54

1465.30 -3.76 349.53 215.33 1t9.64 2 0 28 465.5 8,58 328.98

1370.74 -8.73 339.32 212.28 123.15 2 29 2 370.7 5.21 319.76

DIFFERENT IAL CCRRECTZONS

TOE -,7540 TRA-I.S597 TC3 -.0469 BAU .06?4

RDE -.4802 RRA ,0530 RE3 ,1473 FAU .04473

F0£ .6364 FRA 2.0609 FC3-1,1676 86P 3200

6DE .9023 BRA 1.5606 DE3 .IS46 FSP 336

NIO-COURSE EXECUTION ACCURACY ORBIT OETERNiNATION ACCURACY

$GT 1873o4 SGR 513.5 SG3 234,2 ST 46.1 3R 24.1 $3 35.1

RRT .2T1! RRF ".2907 RTF -.8418 CRT .8|05 CR8 .6989 CST .9737

SGB 1942.5 R23 -.04T3 RI3 -,8430 LSA 60.6 NSA 16.2 SSA 1.2

801 18?9.9 $02 492.8 THA 4.57 ELI 50,4 EL2 12,9 ALF 24.69

LAUNCH DATE APR 8 1971 FLIGHT TIME 138.00 ARRIVAL DATE AUG 24 1971

HELI(XENT RIC CONIC

RL 149.77 LAL .00

RP 205.94 LAP -1.84

RC 57.875 GL -14.23

PLANET(XENTRIC CONZC

C3 31.207 VHL 5.586

LNCH AZMTN LNCH TIN£

50.00 18 27 33

$0,00 19 37 55

70.00 21 7 49

80.00 22 35 53

90.00 0 41 31

100.00 1 42 41

110.00 2 11 11

DIFFERENTIAL CCRRECTIONS

TDE -.7609 TRA-1.3447 TC3 -,0373 BAU ,0675

ROE -.4635 RNA .0400 RE3 .1574 FAU .04629

FDE .6613 FRA 2,1478 FC3-1.2842 BSP 3263

DOE .8920 6RA 1.5452 BE3 ,1616 FSP 361

DISTANCE 375.464

LOL 197.82 VL 33.822 GAL -5,55 AZL 92.34 HCA 128.12 SNA

LOP 323.66 VP 25.581 GAP 17.74 AZP 88.56 TAL 335.98 TAP

GP 3.57 ZAL 132,41 ZAP 165.15 ETS 166.13 ZAE 171.32 ETE

EARTH TO MARS

211.24 ECC .30533 INC 2.3372 Vl 29.780

104.10 RCA 146.74 APO 275,73 V2 26,466

105.89 ZAC 104.42 (TC 276.39 LVI -19.43

LAUNCH DATE APR 8 1971

DLA -24.13 RAL 339,13 RAD 6647.5 VEL 12.294 PTH 7.23 VHP

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2749.28 -19.59 77.54 202.28 134.27 19 13 23

2562.12 -13.68 66.10 207.69 128.29 20 20 38

2297.84 -T.76 49.01 212.04 123.37 21 46 7

1959.62 -2,71 26.45 215.15 119.73 23 26 33

163t.62 ".47 3.56 216.39 118.28 1 8 42

1434.09 . "2,Tl 347.82 215,15 119.75 2 6 35

1344.66 -7.76 337.93 212.04 123.3T 2 33 36

MID-COURSE EXECUTION ACCURACY

SGT 1903.8 SGR 510.8 SG3 249.6

RRT .2954 RRF ".3170 RTF -.6473

8GB 1971.1 R23 -.0515 R13 -°8486

SGI 1910.2 $02 486.3 THA 4.85

HELIOC[NTRZC CONIC

RL 149.77 LAL .00

RP 206.87 LAP -1.83

RC 58.205 GL -14,73

PLANETOCENTRIC CONIC

C3 29.893 VNL 5.46?

LNCH AZNTH LNCH TIME

50.00 18 30 42

60.00 19 41 55

70.00 21 13 4

80.00 23 2 58

90.00 0 49 54

IO0.O0 I 49 46

110.00 2 16 28

8,466 DPA -15.73 RAP 313.21 [CC 1.5156

CST TIM ZNJ 2 LAT INJ 2 LONG

1749.3 -!.49 $1.18

1562,I 2.30 47.98

1297.8 6.20 29.4?

g59.6 9.39 5.85

631.6 11.11 342.53

434.1 9.59 327,22

344.7 6.20 318.39

ORBIT DETERMINATION ACCURACY

ST 46.9 3R 23.9 33 36.3

CflT .8158 CR$ .6626 CST .9?28

LSA 61.9 MSA 16.1 96A 1.2

ELI SIol EL2 12.? ALP 24.13

FLZGHT TIME 140.00 ARRIVAL DATE AUG 26 19Tl

DISTANCE 378.724

LOL 197.$2 VL 33.721 GAL -S.42 AZL 92.37 NCA I69.39 8HA

LOP 826.93 VP 25.455 GAP 17.29 AZP 88.49 TAL 336.06 TAP

6P 3.73 ZAL 132,33 ZAP I64.20 ITS 166.41 ZAE 171.40 [TE

EARTH TO MARS

208.97 ECC .29?42 INC 2.3725 Vt 29,790

105.43 RCA 146.82 APO 271.12 V2 26.473

101,23 ZAC 104.35 ETC 2?6.47 LVI -19.66

DLA -24.38 RAL 339.38 RAO 8647.0 VEL 12.240 PTH 7.19 VHP 8.216 DPA -13,49 RAP 313.49 [CC 1.4920

L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONg

2728,71 -18.61 76.57 202.01 134.62 19 16 11 1728.7 -.45 60.52

2539.33 -12.71 64.94 "207.44 128.57 20 24 14 1539.3 3.30 46,8?

2271.35 -6.76 47.61 211.83 123.56 21 50 55 1271.3 T.20 28.07

1927.38 -!.62 24.68 215.02 119,82 23 35 5 927.4 10.63 4.02

1595.18 .70 1.53 216.30 118.27 1 18 29 595.2 12.20 340.40

140|.85 -1.62 346.04 215.02 119.82 2 13 ? 401.9 10.63 325.39

1318.17 -6.76 356.52 211.83 123.56 2 38 24 318.2 7.20 316.99

DIFFERENTIAL CCRR£CTION$

TOE -.7581 TRA-I.5292 TC3 -.0274 BAU .0681

ROE -.4514 RRA ,0266 RE3 .1682 FAU ,D4T84

FOE .6874 FRA 2.2387 FC3-1,3884 68P 3325

6OE .8823 ERA 1.3294 BC3 .1704 FSP 387

LAUNCH OAT[ APR 6 1971

HELICH_ENT RIC CONIC

RL 149.7T LAL .00

RP 208,82 LAP -1.83

RE 58.807 GL -13.24

PLANETO¢ENTRI¢ CON|¢

C3 26.677 VHL 5.355

LNCH AZNTH LNCH T|NE

50.00 18 33 57

$0,00 19 46 3

?0.00 21 18 34

80.00 23 10 33

go.oo 0 59 2

100.00 1 5? 20

110.00 2 21 56

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT tS33.2 8GR 308.8 503 268.0 3T 47.7 SR 23.7 33 37.6

RRT ,9217 RRF 0,3455 RTF ",_J23 CAT ,8219 CRS ,6968 CSY ,9710

606 1998,9 R23 ",0582 RI3 -,8S30 L8A 63,2 NSA I8.0 SSA 1.2

361 1940.5 802 479.6 THA 5,13 ELI 51,8 EL2 12.4 ALF 29.61

PLIGHT TIN( 142.00 ARRIVAL OAT[ AUG 28 1971

DISTANCE 382.058

LOL 19?,32 VL 33.626 GAL "5,29 AZL 92.41 HCA 130.65 SMA

LOP 328.E0 VP 25.335 GAP 16.85 AZP 88.43 TAL 336.15 TAP

GP 3.91 ZAL 132.23 ZAP 163.22 ETS 168.65 ZA[ 171,42 ET[

EARTH TO MARS

206,88 [CC .28994 INC 2.4093 V] 29.730

106.80 RCA 146.90 APO 266.06 92 26,479

96.90 ZAC 104,69 ETC 276.54 LVi -19.95

DIFFERENTIAL CCRRECTIONS

TOE -.7540 TR4-1.5127 TC3 ".0167 8AU .0691

ROE -.4380 RRA .0129 RC3 .1796 FAU ,04969

FOE .7141 FRA 2.3343 FC3-1.5001 DSP 3380

006 .8719 6RA 1.5127 BC3 .1804 FSP 416

DLA -25,04 RAL 339,62 RAD 6646,5 VEL 1E,191 PTH 7,13 VHP 7,974 OPA -13,23 RAP 313.74 ECC 1,4719

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2708.15 -17.62 73,61 201.78 134.94 19 19 3 1708.2 .58 59.46

2556.38 -11.74 63.7g 207.23 128.84 20 28 0 1516.4 4,31 45.77

2244.40 "5.?4 46.18 211.68 123.73 21 55 58 1244.4 B.2! 26.64

18g3.g3 -,48 22,84 214,g4 119.85 23 42 6 893.9 11.70 2.1!

1556.70 1,94 35g.38 216.29 118.22 I 24 59 556.7 t_.32 336.14

1368.40 -,48 344.21 214.94 llg.83 2 20 9 368.4 11,70 323.48

12gl.21 -3,T4 335.10 211.68 123.73 2 43 27 291.2 8.21 315.55

CRBIT DETERMINATION ACCURACY

3T 48.4 SR 23.4 $3 38.8

CRT .8274 CR$ .6712 C$T .9?08

LSA 04.4 NSA 16.0 SSA 1.2

ELI 52.4 EL2 12.2 ALP 23.14

MID-COURSE EXECUTION ACCURACY

SGT 1960.2 SGR 506.8 SG3 283.5

RRT ,3496 RRF -.3739 RTF -.8571

SGB 2024.6 R23 ".0616 RI3 -.8588

.SGI ]968.7 $02 472.8 THA S,48

441



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L_UNCH DATE APR 6 ISYI

HELIOCENTRIC C_llC

RL 149.77 LAL .00

RP 208.?T LAP "1.02

RC 59.48) GL -IS,??

PLANETO¢ENTRIC CONIC

C3 27.548 VNL 5.24)

LNCH AZNTH LNCN TIME

50.00 18 87 15

80.00 19 50 22

70.00 21 24 22

80.00 2) 18 43

90.00 ! 9 8

100.00 2 S 31

110.00 2 27 44

PLIGHT TIN[ 144.00 ARRIVAL DATE AUG $0 1971

DISTANCE 385,462 EARTH TO MARS

LOI. |97,S| VL 33.53l GAL -l,l? AZL 92.45 HCA 13|.92 8NA 204.94 ECC ,28288 INC 2,4476 VI 29.750

LQ4 _ 329.48 VP 25.2E1 GAP 11.48 AZP 88,36 TAt. 334.24 TAP 108.|l RCA |4@,97 APO 2S2.91 V2 26.485

GP 4,10 ZAL 132.12 ZAP IR.2Z [T8 166.85 ZAE 171,38 [TE R).O3 ZAC 104,D5 [TC 2TS.61 LVI -20.21

OLA "ES,S2 RAL 339.87 HAD 6646.0 VEL 12.145 PTM ?,11VHP ?,740 DPA -14.90 RAP 313.97 [CC 1.4534

L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTH |NJ TIN[ PO CIT TIM |NJ 2 LAT INJ 2 LONG

2687,54 -IG.63 74.66 201.58 135.25 19 22 6 1687.5 1.61 59.60

2493.24 -10.73 62,64 207,06 129.06 20 31 55 1493,2 5.32 44.86

2218.67 "4.?0 44,73 211.57 123,87 22 I 19 1216.9 9.23 25,16

1858.97 .70 20,92 214.93 119.85 23 40 42 859.0 12.T9 .10

1515.56 3.26 35?.08 216.)5 118.11 I 34 23 515.6 14.50 )35.69

1338.45 .70 342.29 214.93 119.65 2 27 44 )33.4 12.79 321.47

1263.69 -4.T0 333,85 211o57 123.87 2 48 48 263.7 9,23 314.08

DIFFERENTIAL CORRECTIONS

TOE -.7353 TRA-1.4809 TC3 .0139 8AU .0710

ROE -.4249 RRA -.0009 RC3 .192| FAU ,05155

FD( .7422 FRA 2.4349 FC3-1.6200 BDP )249

DOE .8492 BRA 1.4809 8C3 .1928 FDP 447

LAUNCH OAT[ APR 8 1971

HZD-COUkSE

8GT 1983.1

RRT ,3804

809 2027.2

SGI 1973.0

EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGR 505.8 803 302.1 ST 48.) SR 23.2 88 40.1

RRF -.4083 RTF -.867T CRT .8)1) CR8 .6762 CST .9708

RE) -.0633 R13 -.8695 LSA 65.0 MSA 15.9 SSA 1.1

862 465.4 THA 5.93 ELI 52.2 EL2 11.9 ALP 23.01

PLIGHT TIN_ 146.00 ARRIVAL OAT[ 8EP I 1971

HELIC_ENTRIC CONIC

RL 149.77 LAL .OO

RP 206.74 LAP -1.8|

RC 60.233 GL -16.31

PLANET(XENTRZC CONIC

C3 26.508 VHL 5.149

LNCH AZNTH LNCH TIME

50.00 18 40 47

60.00 19 54 51

70.00 21 30 28

80.00 23 27 33

90.00 I 20 23

100.O0 2 14 21

110.00 2 33 50

DISTANCE 388.928 EARTH TO MARS

LOL 197.52 VL 33.450 GAL -5.06 AZL 92.49 HCA 133.19 8HA 203.15 [CC .27618 INC 2.4873 Vl 29.750

LOP 580.73 VP 25.112 GAP 16.00 AZP 88.30 TAL 536.3) TAP 109.52 RCA 147.05 APO 259.28 V2 26.489

GP 4.30 ZAL 131.99 ZAP 161.19 ST) 167.02 ZAE 171.30 ETE 89.67 ZAC 105.01 ETC 276.67 LV! -20.49

DLA -26.02 RAL 340,12 RAD 6648.6 VEL 12.102 PTH 7.08 VNP 7.513 SPA -14.71 RAP 314.17 ECC 1.4363

L-I TIME INJ LAT INJ LOt_G INJ RT A$C INJ AZMTH ]NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2667.02 -15.64 ?3.73 201.43 ]35.53 19 25 14 1667.0 2.65 57.74

2470.02 -9,75 6_.49 206.94 129.30 20 86 1 1470.0 6.34 43.53

2188.90 -3.64 43.27 211.51 123.98 22 8 57 1188.9 10.27 23.66

1822.44 1.94 18.92 214.98 119.80 23 57 55 822.4 13.92 357.9?

1471.22 4.68 354.60 216.50 ItT.9_ I 44 54 471.2 15.74 333.02

1296.91 1.94 340.29 214.98 119.U0 2 35 38 296,9 18.92 319.34

1235.72 -3.64 832,18 211.51 123.98 2 54 26 235.7 10.27 312.57

DIFFERENTIAL CORRECTIONS

TOE -.7392 TRA-I.4704 TC3 .0162 8AU .0728

RDE -.412_ RRA -.0156 RC3 .2048 FAU ,05858

POE .7718 FRA 2.539? FC3-1.7493 88P 3398

BDE .8467 8RA 1.4705 8C3 .2053 FSP 479

LAUNCH DATE APR 8 1971

HELIOCENTRIC CONIC

NID-COURSE

6GT 1998.1

RRT .4121

368 206t.1

SGI 2009.S

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SCaR 506.0 SG3 321.8 ST 49.4 SR 23.0 IS 41.4

RRP -,4431 RTF -.8685 CRT .8399 CR$ .6823 CST .9899

RE) -,0716 RI3 -.8706 LSA 66.6 NSA 15,9 6SA 1,2

SG2 458.4 THA 6.29 EL! 58.2 EL2 11.6 ALP 22.4?

FLIGHT TIN[ 148.00 ARRIVAL DATE SEP

DIITANCE 392.451 EARTH TO NARS

3 1971

RL 149.77 LAL .00

RP 206.71 LAP -|.80

RC 61.050 GL -18.87

PLANETOCENTRIC CONIC

C3 25.347 VHL 5,054

LNCH AZHTH LNCH TINS

50.00 18 44 24

80.00 19 59 32

?O.DO 21 36 55

80.00 23 37 18

90.00 1 33 16

100.00 2 24 1

1|0.00 2 40 18

DIFFER CNT IAL CORRECTIONS

TOE -.739S TRA-|.4)DO TC) ,0203 |AU .0749

ROE ".4_|5 RRA ".O)Ot AT) .ELI4 FAU .OSSQI

_0[ .80)R FRA 2.S505 FC)-|,8243 88 ° )502

DOE .841S ERA 1.4563 _C3 ,2193 FDP 514

LOL 197.52 VL 33.370 GAL -4.94 AZL 92.53 HCA 134.46 8HA 2Ol.SD ECC ,28986 INC 2.5288 vt 29.750

LOP 3)2.00 VP 25.009 GAP 15,59 AZP 68.23 TAL )36.4) TAP 110.89 RCA 147.12 APO 255.87 V2 26.492

GP 4.82 ZAL 181.85 ZAP 160,14 ETS 187.15 ZAE 171,!9 ETE 86,08 ZAC 105.20 ETC 2?6.?3 LVI -20.?8

DLA -26.53 RAL 340,38 RAO 6645.2 VEL 12.088 PTH T.05 VHP 7.294 DPA -14.44 RAP 314._4 E¢¢ 1.4204

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO ¢3T TIN INJ 2 LAT INJ 2 LONG

2648.49 -14.64 72.80 201.)) 135.79 19 28 )O 1648.5 ).68 56.88

2446.6| -0.73 60.)4 206.07 129.50 EO 40 19 1446.6 7.36 42.40

2180.27 • -2.55 41.77 211.51 I24.07 22 IE 56 !160.) It.)2 22.11

1783.75 ).25 16.79 215,12 119.70 24 6 57 T83.6 15.09 355.70

1422.17 D.24 851.88 218.78 11T,64 ! 56 58 422.2 17.06 330.03

1258.22 3.25 338.16 215.12 ll9.?O 2 44 59 258.2 15.0g 317.06

1207.09 -2.55 330.69 211.51 124.07 ) O 25 207.1 11.32 511.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2020,) $GR 507.4 363 342.8 ST 50.2 )R 22.8 83 42.0

RRT ,44§5 flRF ",4/98 RTF -,_,08 CRT .0483 CR3 .6892 CIT .SDY5

DG8 2084.2 fl23 ",0001R13 -,0729 Ilk 88.0 HSA I5.l SIA I.l

3GI E039.9 86_ 451.3 THA 1.6t ELI 54.0 ELE 15.2 ALF 22.04

LAUNCH DATE APR 6 1971 FLIGHT TIN[ I50.O0 ARRIVAL DATE SEF ) 1571

HELIOCENTRIC CONIC DISTANCE 396.02D EARTH TO NARD

RL t49,77 LAL .DO LO_ 197,82 VL 33,294 GAL "4.84 AZL 92.5? HCA 135.?2 3NA 193,i8 ECC ,28300 INC 2,5721 VI 29.720

RP 208,69 LAP -I,OO LOP 333.27 VP 84.909 GAP 15.18 AZP 88,18 TAL 336.53 TAP 112.28 RCA 147.19 APO 252.72 V2 21,491

RC 81.933 GL -1T.45 GP 4.?9 EAL 13!.70 ZAP 159,08 ET8 187.25 ZA[ 171,09 ET[ 34.41ZAC I05.40 ETC 276.?8 LVI -21.09

PLANETOCENTRIC CONIC

C3 24.661VHL 4.969 DLA -27,08 RAL 340.6) RAD 6_44.D V[L 12.028 PTH ?.02 VHF T.DSl DPA "14.16 RAP 814.48 ECC 1,4059

LNCH AZNTH LNCN TIME L'I TINS INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINS PO C$T TIM INJ 2 LAT INJ 2 LONG

50.00 18 48 8 2628,gs -18.68 71.80 201.28 186.04 19 31 54 1626,0 4.?0 56,02

80.00 20 4 2? 2423.00 -?,71 59.19 206.D) 12g,68 20 44 50 1423.0 8.38 41.2S

70.00 21 43 4? 2130.g0 -1.48 40.24 211.50 124.13 22 19 IS tl80.9 12.38 20.S0

80.00 23 4? 55 1T42.30 4.64 14.80 215,34 119,$3 24 16 58 742.) 16,32 353.23

go.o0 I 48 34 1365.89 8.00 )48.84 21'.17 11T,21 2 II 20 365.9 18.52 326.55

IO0.00 2 34 43 1216.77 4.64 335,8T 215,34 119.58 2 5S 0 216.8 16.32 314.60

110.00 2 47 9 11T?,72 "1.48 82g.15 211,88 124.18 3 6 4T 177.7 12.38 309.42

OIPF[RENT1AL CORRECTIONS NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ -.7373 TRA-1,4382 TC3 .0278 8AU .07T) SGT 2048.5 SGR 310.2 SG) 363.0 ST 50.9 SR 22.6 89 44.2

RDE -.3907 RRA -.0485 RC3 .2329 FAU .05782 RRT .4903 RRF -.518! RTF -.8T31 CRT .9569 CRS .8968 CST .9659

PDE .8358 FRA 2.?G75 FC3-2.0298 88P 35T2 $G8 2111.1 R23 -,0889 RI3 -.8758 LSA 69.3 NSA 15.8 SSA !.2

BO[ .8345 DRA 1.4390 BC3 .2343 PSP 552 $61 2063,8 8G2 444.2 THA 7.|6 ELI 54,6 EL2 10.8 ALP 21.70
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE ARM • tSYl

HELIOCENTRIC CONIC

RL 149.77 LAL .DO

RP 20l. S8 LAP -I.?D

RC S2.879 GL -16.04

PLAHETOCENTRIC CONIC

C3 23.844 VML 4,883

LNCH AZMTH LNCH TIME

SO.00 19 52 2

60.00 20 • 35

70.00 21 91 S

90.00 O 3 55

90.00 R • 11

100.00 2 46 4T

110.00 2 94 _7

PLIGHT TII_ IS2.00 ARRIVAL DATE S£P ? ISTt

DISTANCE 399.6S3 ' TO MARl

L04. ID?.12 VL 33,282 GAL "4.73 AZL BE.DE HCA |3D,OS 8MA 2.6|75 Vl 29.?50

LOP 334,54 VP 84,R15 GAP 14,T9 AZP 66.09 TAL 336.63 TAP APO 249.80 V2 26,496

GP 5,DO ZAL 131,53 ZAP 1S?.g5 IT8 16T.35 ZAE 170.90 ETE ETC 279,89 LVI -21.34

DLA -tT,6O RAL 340.90 RAD il44.5 VEL 11,993 PTM 6.99 VHP 6,8?5 DPA -13.87 SAP S14.99 (CC 1.3924

L-I TIME ZNJ LAT INJ LONG IHJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2605.41 "12.68 ?0.9? 201.85 156.26 12 35 28 1605.4 5.73 55.15

2399.16 -6.67 56.03 206.68 129.84 20 49 34 1399.2 9.42 40.00

2100.60 -.E? 36.60 211.T0 124.15 22 26 6 llOO.? 13.47 18.83

1697.19 6.t6 12.00 215.67 119.87 D 32 12 697.1 17.61 350.50

129•.41 10.14 344.66 217.61 116.54 E 29 4? 296.4 20.21 322.15

1171.62 6.15 333,3? 215.67 Ilg.E? 3 6 18 171.6 17.6! 311.87

1147.49 -.27 367,58 211.TO 124.|5 3 13 35 147.5 13.47 307.75
DIFFERENT IAL CCRRECTICkMSI

TDE -.7337 TRA-1.4179 TC3 .0363 BAU .0800

ROE -.3806 RRA -.0•28 RE3 .2463 FAD .O6DlS

FOE .8702 F"RA 2.•89• FC3-2.1940 BSP 3623

ROE .8265 BRA 1.4193 BC3 .2509 FSP 591

LAUNCH DATE APR • 1971

HELIOCENTRIC CONIC

EARTH

19|,|) ECC .|5026 IMC

!|5,63 RCA 14T.ES

8E.93 ZAC 105.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2065.6 6GR $14.9 693 388.6 ST S!.4 8R 22.4 SS 45.?

RRT .5]64 RRF -.$9?6 RTF -,8T58 CRT .8660 CR9 .7053 CST .9644

SGB 2126.8 R23 -.0982 R13 -.8790 LSA 70.6 NSA 15.7 SSA 1.2

$G1 2083.4 6G2 437.2 THA 7.68 ELI 55.1 EL2 10.4 ALF 21.44

FLIGHT TIN• 154.00 ARRIVAL DATE SEP 9 1971

DI8TANC£ 403.324 EARTH TO MARS

RL 149.77 LAL .00

RP 209.67 LAP -1.?7

RC 63.888 GL -18.65

PLANETOCENTRIC CONIC

C3 23.094 VHL 4.806

LNCH AZMTH LNCH TINE

SO.DO 18 56 6

• 0.00 20 14 $9

70.00 21 58 54

80.00 O 17 52

90.00 2 40 50

100,00 3 O 44

110.00 3 2 16

LCL 197.52 VL 33.154 GAL -4.63 AZL 92.67 HCA 138.26 SNA 197.20 [CC .25295 INC 2.6651 Vl 29.?S0

LOP 335.61 VP 24.724 GAP 14.40 AZP 6_.01 TAL 339.74 TAP 1|9.00 RCA 147.32 APO 247.06 V2 2•.496

5.26 ZAL 131.35 ZAP 156.81 ETA 167.39 ZAE 170.74 ETE 81,82 ZAC 105.87 ETC 276.88 LVI -21.6_

OLA -28.16 RAL 341.17 RAD 6644.2 VEL 11.962 PTH 6.96 VHP 6.6?6 DPA -13.57 RAP 314.67 Ecc 1.3801

L-I TIME |NJ LAT ZNJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2584,86 -11.61 ?O,O? 201.26 136.47 19 39 II 1584.9 5.76 54.28

23?5.06 -5.62 56.8? 206.9? 129.97 20 54 34 1375.1 10.45 $8.89

2069.44 .92 37.03 211.90 124.14 22 33 24 1069.4 14.56 17.09

1646.63 7.82 9.19 216.15 118.91 O 45 19 646.6 19.01 347.40

1185.50 13.44 336.18 219.06 115.12 3 O 36 185.5 22.65 314.94

1121.11 7.82 330.55 216.15 118.91 5 19 25 121.1 19.01 308.77

1116.25 .92 365.95 211,90 124.14 3 20 53 11•.3 14.58 306.01

DIFFERENT IAL CCRRECTION•

TOE -.7295 TRA-J.396/ TC3 .0452 BAU .0829

ROE ".3711 RRA -.0800 RC3 .2648 FAU .06263

FD[ .90•1 FRA 3.0177 FC3-2.3480 BSP 3664

BDE .8184 BRA 1.3984 DC3 .2686 FSP 633

LAUNCH OAT[ APR • 1971

HELIOCENTRIC CONIC

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2079.1SGR 521.8 SG3 413.6 ST 51.9 SR 22.2 SS 47.1

RRT .5531RRF ".5961RTF ".6784 CRT .8755 CR3 .7147 CDT .962•

3GB 2143.6 R23 "*1085 R13 ".6620 LSA 71.8 NSA 15.? 9SA 1.1

89/ _099,9 SG2 430.4 THA 8.25 ELI 55.5 EL2 10.0 ALF 21.29

FLIGHT TIME 156,00 ARRIVAL DATE SEP 11 19?1

DISTANCE 407,035 EARTH TO MARS

RL 149.77 LAL .00

RP 205.68 LAP -|.76

RC $4.956 GL -19.28

PLANETOCENTR|C C_IC

CS 22,406 VHL 4.7S4

LNCH AZNTH LNCH YINE

S0.00 19 O 21

60.00 20 20 39

70.00 22 7 19

80.00 0 34 49

$4.$7 2 20 21

100.00 S 17 38

110.00 S 10 41

LOL 197.52 VL 33.090 GAL -4.54 AZL 92.72 HCA 139.53 3NA 195.96 [CC .24793 1NC 2.7151 Vl 29.750

LOP 337.08 VP 24.637 GAP 14.02 AZP 97.93 TAL 336.84 TAP 116.36 RCA 147.38 APO 244.55 V2 26.496

GP 9.99 ZAL 131.15 ZAP 155.64 ETS 167.42 2AE 170.57 IT[ 6I.ES ZAC 106.14 ETC 276.92 LV! 021.95

DLA -28.74 RAL 341.45 RAD 9643.9 V[L !1.933 PTH 6.94 VHP 6.483 DPA -13.26 RAP 314.71 ECC 1.3688

L-I TIME INJ LAT INJ LONG INJ RT ARC ]NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2564.28 -10.59 69,18 201.36 156.66 19 43 6 1564.3 7.79 $3.41

2350.66 -4.55 55.69 207.11 150.09 20 59 50 1350.7 11.50 37.$8

2036.97 2.18 35.33 212.18 124.og 22 41 16 lO3?.O 15.72 15.27

1587.45 9.75 5,86 216.81 !18.56 1 1 14 587.5 20,S7 345.?0

1247.95 15,97 343.96 219.95 |14.21 2 41 9 247.9 24.58 320.13

1051.93 9.?5 327.22 216.8! 118.56 3 3S 20 61.9 2D.S? 3OR.O?

1083.79 2.16 324.25 219.IS 124.09 3 26 45 63.8 15.72 304.19

DIFFERENTIAL C(_RECT|ON|

T0£ -.7252 TRA-|,SYS3 TC3 ,D933 OAU ,0891

ROE 0.$623 RRA °.0980 Re3 ,2825 FAU ,09529

FOE .944R FRA 3,1529 FC3"R.5219 lip 3695

SO• .8107 ERA 1.3768 |C3 ,98?4 FSP 6?8

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2089.8 S_ 531.2 $G3 440.1 ST 52.3 SR 22.0 8S A8.S

tiNT ,SROl RflF "*$368 RTF ",_07 CRT .0857 CRI .7152 CIT .DSIZ

SGB EIIG.2 R23 -.I195 RI3 -,8849 LIA 73.1 MSA IS.? 8SA I.I

SGt Ella.2 392 423.9 THA R.89 ELl 55.9 EL2 R.6 ALF 21.10

LAUNCH DATE APR R 19?1 FLIGHT TIME lSO.O0 ARRIVAL OAT[ 8[P t3 |97I

HELIOCENTRIC CONIC

RL 149.?? LAL .DO

RP 206.70 LAP "|.75

RC 6•.062 GL "19.92

PLANETOCENTRIC CONIC

C3 21.?78 VHL 4.69T

LNCH AZMTH LNCH T|M[

50.00 19 4 48

• O.O0 20 2• 39

?0.00 22 1• 26

80.00 0 57 32

81.87 1 59 2

100.00 3 40 23

110.00 3 19 48

DIFFERENTIAL CCRRECTIO_q

TOE -.7201 TRA-1.3484 TE3 .0610 BAD .0895

ROE -,3542 RRA -.1170 RC3 .3014 FAU .06806

FOE .9833 FRA S.2929 FC3-2.7056 BSP 3716

60E .8025 •RA 1.3535 DC3 .3075 FSP 724

DISTANCE 4IO.?6S EARTH TO MARS

L04. 191.$R VL 33,030 &AL -4.45 AZL 92.77 HCA 14O.OO 5NA 104.81 ECC .24319 |NC 2.7577 Vl 29.150

LOP 338.35 VP 94.554 GAP 13.$4 AZP 67.05 TAL 336.9S TAP liT.?3 RCA 147.44 APO 242.19 V2 26.494

GP 9.86 ZAL 130.95 ZAP 154.43 ETS 167.43 ZA[ !70.39 £T( 81o2| ZAC 106.44 [TC 2?6.95 LV! -22.27

OLA -29,33 RAL 541,?4 RAO 6643,6 VEL 11,907 PTH 6,92 VHP 9,297 DPA -12,94 RAP 514,72 ECC !.SS84

L-I TIN[ |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CDT TIM INJ 2 LAT INJ 2 LONG

2543.$$ -R.ST 6R.29 201.30 130.63 12 47 12 IS43.? e.e2 s2.ss

2325.gl -3.4? 54.50 20?.33 130.1R E! 5 25 1325.9 12.5• SS.44

2003.00 3,46 33,$6 212.55 124,00 22 49 49 1003.0 16.89 13.33

1510.50 12.21 1.46 217,79 117.46 l 22 42 510.5 22.47 $38,??

1313.40 16.48 349.02 219.95 !14.61 2 20 56 313.4 25.21 325.14

• 273.01 12.21 300.74 21?.79 117.46 5 24 56 32T3.0 22.4? 2?8.05

1049.82 3,46 322,48 212.55 124.0D 3 3? 19 49.8 16.89 302.25

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 2095.5 SGR 543.5 $G3 468.D ST 52.6 3R 21.9 SS S0.2

RRT ,6264 RRF -*•?92 RTF -,882• CRT .0963 CRS ,7365 CAT .9593

SGB 2164.9 R23 -,1326 R13 -.9875 LSA 74.2 MSA 15,? SSA 1.1

$91 2124.1 SG2 418.D THA 9.60 EL1 56.2 EL2 9.1 ALF 2|.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 8 tgT|

HELIOCENTRIC CONIC

RL 149.77 LAL .00

RP 208.72 LAP -1.74

RC 67.265 GL -20.59

PLANETOCENTRIC CONIC

C3 21,206 VHL 4.S08

LNCH AZNTH LNCH TINS

50.00 19 g 29

60.00 20 33 1

70.00 22 28 25

79.72 I 43 34

79.?2 I 43 34

?9.72 1 43 34

110.00 3 29 47

FLIGHT T|14_ 160.00 ARRIVAL DATE 3EP 15 1971

DISTANCE 414.571 EARTH TO NARD

LOL 197.52 VL 3E.973 GAL "4.36 AZL 92.82 NCA 142.07 SMA 193.74 ECC .23873 INC 2.8233 Vl 29.750

LOP 339.62 VP 24.475 GAP 13.28 AZP 8T.7? TAL 337,0§ TAP II9.1R RCA 147.49 APO 239.99 V2 23.491

GP 6.19 ZAL 130.73 ZAP 333.19 ET3 167.42 ZAE 170.21 ETE 61.6g ZAC 106.76 ETC 276.97 LVI -22.61

DLA "29.93 RAL 342.04 RAD 6643.4 VEL tl.883 PTH 6.89 VHP 6,118 DPA -12.61 RAP 314.68 ECC 1.3490

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME _ CRT TIM INJ 2 LAT INJ 2 LONG

2822.95 -8.54 6?.40 201.7D 136.99 19 S1 31 1322.9 9.84 51.64

2300.69 -2.36 53.30 2DT.61 130.24 2! 11 22 13UO.T 13.62 35.16

1967.D8 4.82 31.67 213.02 123.85 22 59 12 967.1 18.10 11,23

1369.36 16.99 332.74 219.g9 115.04 2 6 14 360.4 25.84 328.82

1360.36 16.99 352.74 219.99 115,D4 2 6 14 380.4 25.84 326.82

1360,36 16.99 352.74 219.99 115.04 2 6 14 360.4 28.84 328,82

1013.90 4.82 320.59 213.02 123.85 3 46 41 13.9 18.10 300.17

DIFFERENTIAL CCRRECTION8

TOE -.7066 TRA-1.3134 TC3 .093Q BAU .0944

ROE -.3465 RRA -.1367 RC3 .3224 FAU .0T115

FOE 1,0221 FRA 3.4361 FC3"2.9046 DIP 3627

ODE .7870 ERA 1,3209 SC3 .333D FSF 771

LAUNCH DATE APR 8 197t

HELIOCENTRIC COMIC

HID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

3GT 2082.2 $GR 559.1 363 497.2 8T 52.3 SR 21.8 SS 51.6

RRT .3633 RRF -.?163 RTF -.8670 CRT .9063 CR3 .7484 CIT .9878

SGB 2155.9 R23 -_1416 Rt3 -.6927 LSA 75.0 MSA 13.T SSA 1.1

SG1 2119.3 $62 411.7 THA 10.50 ELI 56.0 EL2 8.6 ALF 21.20

FLIGHT TIHE 162.00 ARRIVAL DATE SEP 17 1971

DISTANCE 418.389 EARTH TO MARS

RL t49.77 LAL ,00

RP 206.75 LAP -1.72

RC 68.502 GL -21.28

PLANETOCENTR|C CONIC

C3 20,690 VHL 4.549

LNCH AZMTH LNCH TIME

50.00 19 14 23

60.00 20 39 46

70.00 22 37 26

77.86 I 31 I

77.86 1 31 1

77._ 1 31 I

110.00 3 40 48

LOt. 197.52 VL 32.919 GAL "4.28 AZL 92.88 HCA 143.34 8HA 192.75 ECC .23453 INC 2.8821 Vl 29.750

LOP 340.89 VP 24.398 GAP 12.92 AZP 87.69 TAL 337.16 TAP 120.49 RCA 147.54 APO 237.99 V2 26.487

GP 6.58 ZAL 130.50 ZAP 151.91 ET3 167.39 ZAE 170.01 ST[ 82.68 ZAC 107.11 ETC 273.99 LVI -22.g6

DLA -30.58 RAL 342.36 RAD 6643.1 VEL 11.861 PTH 6.88 VHP 5.945 OPA "12.23 RAP 314.61 ECC 1.3405

L-I TINS INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINS PO C3T TIN INJ 2 LAT INJ 2 LONG

2502.20 -7.51 66.51 201.95 137.12 19 56 5 1502.2 10.87 90.74

2275.09 -1.23 52.0T 207.97 130.29 21 17 41 1278.0 14.70 33.85

1928.81 6.27 29.66 213.60 123.64 23 9 35 928.8 19.37 9.01

1398.41 17.30 355.84 220.09 113.48 1 54 19 398.4 26.48 331.65

1398.41 17.50 355.84 220.09 115.48 I 54 19 398.4 26.48 331.88

1398.41 17.50 333.84 220.09 115.48 I 34 19 398.4 26.48 331.86

6263.67 6.27 296.48 213.60 123.64 3 25 12 5263.7 18.37 275.84

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7104 TRA-1,2948 TC3 .0714 BAU .D969 $GT 2095.9 $GR 379.0 363 528.6 3T 53,0 SR 21.7 38 88.3

RDE -.3405 RRA -.1586 RC3 .3431PAU .07408 RRT .6952 RRP -.7563 RTP -.8855 CRT .9190 CRS .7631 CST .9552

FOE 1,0703 FRA 3.9948 PC3-3.D988 6SP 3748 SG8 2174.4 R23 -.1619 R13 -.8921 LSA 76.7 M$A 15.8 8SA 1.1

ROE .7878 BRA 1.3043 9C3 .3503 PIP 829 $GI 2133.7 SG2 408.4 THA 11.29 ELI 56.7 EL2 8.0 ALF 21,08

LAUNCH DATE APR 8 1971 FLIGHT TIME 164.00 ARRIVAL DATE SEP 19 1971

HELZOCENTR|C CONIC DISTANCE 422,239 EARTH TO MARS

RL 149.77 LAL .GO LOL 197.52 VL 32.868 GAL -4.20 AZL 92.94 HCA 144.60 SMA 191.82 ECC .23057 IHC 2.9445 Vl 29.759

RP 206.79 LAP -I.7! LOP 342.16 VP 24.323 GAP 12.57 AZP 87.60 TAL 337.26 TAP 121.86 RCA 147.59 APO 236.05 V2 26.463

RC 69.791GL -21.99 GP 8.93 ZAL 130.25 ZAP 150.59 ST3 167.35 ZAE 169.79 ETE 84.10 ZAC 107.49 ETC 277.01LVI -23.33

PLANETC_ENTRIC CONIC

C3 20.224 VHL 4.497 DLA -31.23 RAL 342.69 RAD 6642.9 VEL 11.842 PTH 6.86 VHP 5.778 DPA -11.98 RAP 3t4.50 ECC 1.3828

LNCH AZNTH LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO ¢57 TIN 1NJ _ LAT INJ 2 LONG

50.00 J9 19 35 2481.23 -6.46 65.62 202.28 137.24 20 0 56 1481.2 11.91 49,82

60.00 20 46 59 2248.66 -.07 50,81 208.40 130.30 21 24 27 1248.7 15.80 32.49

70.00 22 49 51 1687.03 7.84 27.44 214.33 123.35 23 21 18 887.0 20.72 6.52

76./7 1 20 15 1431.29 18.01 358.56 220.25 115.95 I 44 4 431.5 27.13 534.54

78.17 1 20 15 1431.29 18.01 358.56 220.25 115.95 1 44 4 431.3 27.13 334.54

76.17 I 20'|3 1431.29 18.01 558.56 220.25 115.95 1 44 4 431.3 27.13 554.54

110100 3 53 14 6221.89 7.84 294.26 214,33 123,33 5 36 55 5221,9 20,?2 273.34

OZFFERENT|AL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8894 TRA-1.2453 TC3 .|056 8AU .1056 8GT _080.4 3DR 102.4 363 560.R 3T 52.0 8R 21.6 88 54.7

ROE -.3538 RRA -.1805 8C3 .3883 FAU .07775 RRT .7295 RRF ".7512 RTF "._,10 CRT .8259 CR8 .7757 CRT .8534

,0[ 1.1073 PRA 3.7455 FC3-3.3283 63P 3557 $GB 2146.6 R23 ".1S65 R13 -.8990 LSA ?6.9 HSA 15.? 86A 1.0

8OR .?859 6RA 1.2622 6C3 .383_ FSP 873 661 2105.5 362 402.6 THA 12.50 ELI 55.9 ELI T.5 ALP 21.53

LAUNCH DATE APR 8 1971 FLIGHT TINS 166.00 ARRIVAL DATE 8EP 21 1971

HELIOCENTRIC CONIC DISTANCE 4|_.t14 EARTH TO NAR8

RL 149.T7 LAL .00 LOt. 167.52 VL 3|.821GAL o4.13 AZL 93.01HCA 145.87 8HA 190,R6 [CC 22686 INC 3.0109 Vl RD.?SO

RP 206.84 LAP -1.49 LOP 343.43 VP 24,254 GAP 12.25 A?P 87.51TAL 357.35 TAP 129.22 RCA 147.64 APO 234.28 V2 28.4T7

RC 71,130 GL -22.73 GP ?.35 ZAL 130.00 ZAP 149.24 Lrs 167.29 ZkE 169.54 ETE 85.96 ZA( 107.92 ETC 277.08 bYl -23.71

PLANETOCENTRIC CONIC

C3 19.812 VHL 4.451 OLA -31.RO RAL 343,04 RAD 9642.6 VEL 11.625 PTH 6.84 VHP 5.6| T DPA -11.4g RAP 314.34 ECC 1.3260

LNCH A2HTH LNCH TIME L-! TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

80.00 19 25 4 2460.22 -5.41 64.74 202.68 137.34 20 6 4 1460.2 12.94 48.90

60.00 29 54 42 2221.39 1.12 49.52 208.g4 130.2g 21 31 43 1221.7 16.92 31.08

70.00 23 4 8 1840.72 9.56 24.96 215.23 122.95 23 34 46 84D.7 22.16 3.70

74,59 1 10 44 1460.58 18.31 1.04 220.48 116.45 1 35 8 460.6 27,79 336,98

74.59 1 10 44 1460.38 18.31 1.04 220.48 116.45 1 35 3 460.6 27.79 336.98

74.59 1 10 44 1460.58 18.5_ 1.04 220.48 116.45 1 35 5 480.6 27.79 536.98

110.00 4 7 28 6175,58 9.36 291.79 215.23 122.95 5 50 23 3175.6 22.16 270.53

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY CR8IT DETERMINATION ACCURACY

TDE -.7011 TRA-1.235! TC3 .0728 BAU .1054 $GT 2079.8 SGR 632.0 SG3 595.5 ST 53.2 8R 21.8 58 56.7

fiDE -.3301RRA -.2061 RE3 .3911PAU .06072 RRT .7541RRP -,8243 RTP -.8859 CRT .9426 CRS .7g37 CST .g503

FOE 1.1670 FRA 3.g237 PC3-3.5273 DIP 3766 SGB 2173.7 R23 -.1977 R13 -.8957 LSA 79.1NSA 15.9 SRA 1.0

BOE .7749 BRA 1.2521BC3 .3978 FSP 942 SGI 2135.8 $62 404,2 THA 13.40 EL1 57.0 EL2 6.8 ALF 21.42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 8 IRTI

HELIOCENTRIC CONIC

RL 149,77 LAL .,DO

RP 206,go LAP -1.87

RC ?2,SIT ¢t. -23,49

PLANETO¢ENTRIC CONIC

¢3 19,448 VHL 4,410

LNCM AZNTH LIACH TINE

50.00 19 30 54

60,00 21 3 2

?9.00 23 2! 11

?3.08 1 2 IE

?3.08 1 E ]2

73.08 l 2 12

• 110.00 4 24 33

PLIGHT TIME 168,00 ARRIVAL DAY[ $EP

DISTANCE 430,018 EARTH TO MAR8

LOL 1IT.RE VL 3E.??D GAL "4.06 AZL $3.08 HCA 147.14 8MA |90.|6 ECC .22336 INC $.081T Vl

23 197t

28.780

LOft 344.6R VP 24.166 GAP 11.89 AZP 87,4! TAL 337.44 TAP 124,58 RCA 14T.I8 APO E32.83 V2 28,4?0

GP 7.81 ZAL IEg.?s ZAP t47,83 IT6 IGT,Et ZA[ 166,ES [TE 88,23 ZAC 108.38 ETC 277.OE LVI -24.12

DLA -32,59 RAL 343.42 RAO 1642.8 VEL ||,DOg PTH 8,83 VHP 5.483 DPA "It.0T RAP 314.14 ECC 1.3200

L-i TIME 1MJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME FO CST TIM INJ 2 LAT INJ 2 LONG

E438,89 -4o34 83.84 203.15 13T.43 20 11 33 1438.9 13.99 4?.gS

2193.67 2.35 46.18 209.5T 130.24 21 39 36 1193,? 18.06 29.80

1786o71 11.55 22.04 216.38 122.37 23 SO 58 786.? 23.77 .34

1487.42 19,02 3.38 220,?? 118.98 1 28 59 487.4 28.4? 338.25

1487.42 19.02 3,36 22C.T7 116.98 I 26 Sg 487.4 28.47 339.25

1487.42 19.02 3.36 220.?? 116.g8 I 26 59 48?.4 28.4T 339.25

8121.57 11.55 286.86 216.36 122.37 6 6 35 5121.fi 23.77 267.16

DIFFERENTIAL ECI_RECTIONS

TOE -.6911 TRA-I.I9?I TC3 .0814 BAU .1109

ROE -.3258 RRA -,2321 R¢3 .4187 FAU .08448

FOE 1.2159 FRA 4.0942 FC3-3.7608 83P 3697

80E .7641 ORA 1.2194 BE3 .4265 FSP 999

NID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2054.1 8GR 888.2 $63 631.2 ST 52.7 SR 21.9 85 58.3

RRT .780! RRF -.8335 RTF -.8872 CkT .9338 CR3 .8097 CST .9476

SGB 2159.4 R23 -,2134 R13 -.sggO LSA 80.0 HSA 16.0 88A 1.0

$61 2121.4 $62 403.6 THA 14.74 ELI 56.8 ELE 6.1ALF 21.82

LAUNCH DATE APR 8 1971 FLIGHT TIME: 170.00 ARRIVAL DATE SEP 25 1971

HELIOCENTRIC CONIC

RL 149.77 LAL ,00

RP 206.96 LAP -I.85

RC 73.950 GL -24,28

PLANETOCENTRIC CONIC

C3 /9.131 VHL 4.3?4

LNCH AZNTH LNCH TIME

50.00 19 37 ?

60.00 21 12 4

?0.00 23 43 lg

71.62 0 54 29

71.62 0 54 29

71.62 O $4

110.00 4 46 41

DISTANCE 433.944 EARTH TO NARD

LOL 197.52 VL $2,734 GAL -4.00 AZL 93,18 NCA 148.40 SNA 189.41 [CC .22009 INC 3,1574 Vl Eg.?50

LOP 345.96 VP 24.121 GAP 11.57 AZF 87.31 TAL 337.53 TAP 123.93 RCA 147.72 APO 231.10 VE 26.462

GP 8.30 ZAL 129.44 ZAP 146.39 ET$ 167,12 ZAE 168.90 ETE 90.82 ZAC 108.88 ETC 277.01 LVI -24.55

DLA -33.3/ RAL 343.82 RAD 6642.4 VEL 11.796 PTN 6.82 VHP 5,315 DPA -10.63

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO EST TIN

2417.32 -3.26 $2.93 203.72 137.49 20 17 24 1417.3

2164.35 3.63 46.T9 210.32 130.16 22 48 g 1164.6

1718,35 14.00 18.2_ 217.87 121.47 24 11 58 718,5

1512.38 19.53 5.56 221.14 117.54 I 19 41 512.4

1512.38 19.53 5.56 221.14 117.54 ! lg 41 512.4

1612.38 19.53 3,53 221.14 117.54 I lg 41 512.4

6065.40 14.00 263.11 217.8? 121.47 6 2? 35 3033.4

RAP 313.88 ECC 1.3148

INJ 2 LAT INJ E LONG

15.04 46.9g

19.24 28,04

25.68 3ss.g?

29.15 341,40

29.15 341.40

29./5 341,40

E5.68 262.79

DIFFERENTIAL CCRRECTZON8

TOE -.6926 TRA'l.1678 TC3 *0632 BAU .1153

ROE ".3238 RRA -.2610 RE3 .4404 FAU .08801

FOE 1.2772 FRA 4.2793 FC3"3.9328 28P 3758

DOE .7645 DRA 1,1966 DC3 .4510 FSP 1068

MID-COURSE £XECUTICN ACCURACY CRBIT DETERMINATION ACCURACY

$GT Z043,7 $GR 707,0 863 888.9 ST 33.0 OR 22.1 88 60,1

RRT ,?gg8 RRF -.D?g? RTF -,0043 CRT .0254 CR6 .8230 CST .9444

8GB 2182.5 R23 -.23Tg R13 -.898& LSA 81.6 NSA 16.2 88A 1.0

$61 2123,6 $G2 408.4 THA 16.06 ELI ST.2 ELE 5.3 ALP 22,11

LAUNCN DATE APR 8 t971 FLIGHT TIN( 172.00 ARRIVAL DATE 8DR 27 1971

HELIOCENTRIC CONIC

RL 149.77 LAL .00

RP 207.04 LAP "|,84

RC ?5.428 GL -25.11

PLANETOCENTRIC CON|C

C3 18,863 VHL 4.343

LNCH AZNTH LNCH TIME

SO.O0 IR 43 46

80.00 21 21 58

70.00 0 28 34

70.19 0 47 25

70.19 0 47 25

70.19 0 47 25

lJD.O0 5 28 1

DISTANCE 437.894

LOL 157.32 VL 32,89| GAL -3.94 AZL 93.24 HCA 149.$7 8HA 108.T1ECC .2170!

LOP 347,23 VP 24.058 GAP 21.24 kZP 87.20 TAL 337.8| TAP I27.28 RCA 147,T6

GP 0.84 ZAL lED°IS ZAP 144.90 ET8 167.01ZA£ 168.40 [TE 93.88 ZAC 109.43

DLA -34.05 HAL 344.20 RAP 8642,S ¥[L tt.T83 PTH R.D| VMP S.IT4 DPA -10.16

L-I TIME INJ LAT INJ LONG INJ RT A$¢ INJ A2HTH INJ TIME PO CST TIM

2363.33 -2.16 I_,O! 204.37 137.34 20 23 41 1305.3

2133.83 4.98 45.32 211.20 130.04 El ST 31 1133.9

1599.53 18.12 !!,52 220.40 110.46 0 53 14 599.5

1535.99 20.04 7.60 221.58 118.13 1 13 1 536.0

1333.88 20.04 7.88 221.58 118.13 ! 13 1 536.0

1535.99 20.04 _.68 221.58 118.13 I 13 1 536.0

5034.30 18.12 278.34 220.46 119.40 ? 4 SS 4934.4

EARTH TO MARS

INC 3.2388 Vl 29,?00

APO 229.87 VR R$,454

[TC 277.00 LVI "23,0!

RAP 313.58 ECC 1.3104

1NJ 2 LAT INJ 2 LONG

18,11 45.89

20.46 RD.3T

28.64 347.98

29.85 343.48

29.85 343.48

29.85 343.48

28.64 254,81

DIFFERCNT IAL CORRECTION8

TD[ -.688T TRA-I.1313 TC3 .093T RAU .IEID

ROE ".3223 RRA -o20|0 RC3 .4?60 FAU *09100

FOE 1.3308 WRA 4,48?? FC3"4.2133 83P 3Tit

DOE .?604 DRA 1.1064 |C3 .4760 FSP !138

LAUNCH 9ATE APR 8 16Tt

HELIOCENTRIC C_N1C

RL 143.7T LAL ,00

RP 207,12 LAP -1.82

RE 76.944 GL -2§.97

PLANETOCENTRIC CONIC

C3 18.643 VHL 4.318

LNCH AZNTH LNCH TIME

50.00 16 50 56

60.00 21 32 53

88.7? 0 40 56

66,77 0 40 56

68.77 0 40 58

68.77 0 40 56

68.77 0 40 56

MID-COUR3E EXECUTION ACCURACY

SGT 2018.0 3GR 754,2 3G3 707,6

RRT ,llTO RRF ".1023 RTF ",_ES

&GD 2154.4 R23 ",ESlT RI) ",9004

8GI 2114.0 302 415,1 THA IT.68

PLIGHT TIME If4.OO

DISTANCE 441.804

LOt. 167,32 VL 32.$38 GAL -3.83 AZL 93.33 MCA IS0,93 8HA 188.97 DEC .21413

LOP 348.49 VP 23.997 GAP 10.93 AZP 87,09 TAL 337.08 TAP 122.61 RCA i47.80

6P 9.43 ZAL 128.83 ZAP 143.30 ITS 166.90 ZA[ 167.98 [T[ 96.73 ZAC 110.04

OLA -34.83 RAL 344.?2 RAD 6642.2 VEL 11.776 PTH 6.80 VHP 5.032 DPA -9.65

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM

2372.89 -1.03 01,07 205.14 137.57 20 30 29 1372.9

2101.39 6.40 43.73 212.23 129.88 22 ? 55 1101.4

1558.56 20.54 9.74 222.11 118.76 i 6 54 558.6

1558.56 20.54 9.74 222.11 !18.76 t $ 34 558.6

I558.56 20,54 9.?4 222.11 118.76 1 6 54 558.6

1558.56 20.54 9.74 222,11 118.78 1 6 54 558.6

1358.56 20.54 9.74 222.11 118.76 1 6 54 558.6

DIFFERENTIAL CCRRECTION8

TOE -.6841 TRA-l.0914 TC3 .0421 6AU .1273

ROE ".3223 RRA -.3253 RC3 .5100 FAU *09581

FOE 1.4026 FRA 4.6589 FC3-4.4491 BSP 3727

BDE .7562 8RA 1.1389 BE3 .511? FSP 1205

ORBIT DETERHINATION ACCURACY

ST 52.9 SR 22.4 S3 $2,0

CRT *8755 CR3 ,8460 CST ,141|

L3A $2,9 NSA 16.3 SDA ,6

ILl 97.T [L2 4.S ALr 22.6|

A2NIVAL DATE 3[P 20 |RTI

EARTN TO MAR3

|NC 3.3284 Vl 28.75n

APO 228.34 V2 28,44d

[TC 276.98 LVI -25.50

RAP 313.22 ECC 1,3068

INJ 2 LAT INJ 2 LONG

IT.|g 44.9_

21.73 24,5?

30.56 343.31

30.56 343.$1

30,56 345.51

30.$6 343.51

30.56 343.51

CAOIT DETERNINATION ACCURACY

8T 52.5 3R 22.8 S$ 63.8

CRT .8843 CR$ .8838 CST *g3?4

LSA 84.1 MSA 16.6 SSA .9

ELI 5?,2 EL2 3.7 ALF 23.24

MID-CCURS[ EXECUTION ACCURACY

$GT 1984.S SGR 808.5 $63 ?48.0

RRT .8303 RRF -.9216 RTF -,8799

$GB 2142.9 R23 -,2786 R13 -.g022

861 2100.2 0G2 425.5 THA 19.$3
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 6 19?1 FLIGHT TINE 176.00 ARRIVAL DATE OCT I 1971

HELIOCENTRIC CO_IC

RL 149.77 LAL ,60

RP 207.21 LAP -!.68

RC ?S.SO2 GL -26.8?

PLANETOCENTRIC CONIC

C3 18,4?3 VHL 4,290

LNCH AZMTM LNCH TIN£

50,00 29 $8 41

60.00 21 48 7

67.3T O $4 55

67.S? 0 34 55

67.37 0 34 83

67,3? 0 34 55

67.37 0 34 35

DIFFERENTIAL CCflRECTION8

TOE -.6793 TRA-I.0482 TC3 .0288 RAU ,1350

RDE -.3217 RRA -.3619 RC3 .8458 FAU .tOO00

FDE 1.4708 FRA 4.833g FC3-4.6864 DSP 3693

606 .7525 BRA 1,1090 9C3 .5466 FSP 12T8

OISTANCE 445,854 EARTM TO MARS

LOt. 187.S2 VL 32.$23 GAL -S,83 AZL 95.42 NCA 152,19 6MA 107,48 ECC .21143 INC 3.A213 VI 2I. TIO

LOP 349.75 VP 25.038 GAP 1D,62 AZP 86.97 TAb 33?.75 TAP 129,94 RCA 147.83 APO 227.10 Y2 _6.433

GP IO,O? ZAL 128.30 ZAP 141.T6 ET3 166.76 ZAE 167,37 ETE 99,38 ZAC 110.70 ETC 2T6.85 LV! -26,03

DLA -35,83 RAL 348.21 RAD 6648.1 V[L tl.768 PTH 6.TS VHP 4,01t DPA -0.10 RAP 512.81 ECC 1,3040

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTM |NJ TIN[ PO CIT TIN INJ 2 LAY INJ 2 LONG

2348.83 .13 60.11 206.02 137,38 20 5? 31 1349.8 18.30 43.89

2066.30 7.95 42.04 215.45 129.64 22 19 33 1066.3 23.08 22.58

1580.53 21.04 11,70 222.73 |18.44 1 I 16 580.5 51.28 347.$2

1580,53 21.04 11.78 222.75 119,44 1 t 16 380.5 31.28 347.52

1580.83 21.04 11.78 222,73 119.44 1 I 16 SSO.S 51,Z8 347.52

1580,53 tl.04 It.78 222.75 119.44 1 I 16 580,5 31.28 347.5_

IS80.33 21,04 tl,78 222.73 119,44 1 | 16 580.3 31.20 347.S2

HID-COURSE EXECUTION ACCURACY _qBlT DETERMINATION ACCURACY

3GT 1943.2 SGR 871.0 363 789.2 8T 52.t SR 23.4 83 65.6

RRT ,8407 RRF -.gS?S RTF -,8765 CRT .9916 ORS .8813 CST .9332

8GD 2129,5 R23 -.2963 R13 -.gOd5 LSA 85.3 MSA 16.6 SSA .9

SG! 2053.6 SG2 440,D THA 21.66 EL1 ST.O EL2 2.8 ALF 24.02

LAUNCH DATE APR 8 1971 FLIGHT TINE 178.00 ARRIVAL DATE OCT 3 1971

HELIC_ENTR IC CONIC

RL 149.77 LAL .DO

RP Z07.31 LAP -I.57

RC 80.098 GL -27.82

PLANETOCENTR]C CONIC

C3 18,353 VHL 4.284

LNCH AZHTH LNCH TINE

50.00 20 7 7

bO.O0 21 59 3

65.95 0 29 25

65.95 0 29 25

65.95 O 29 25

6_ :. 0 29 25

65.95 0 29 25

Ol FFERENT I AL CORRECTIONS

TOE -.6710 TRA -.9905 TC3 .0190 BAU .1437

ROE -.3263 RRA -.4012 RC3 .5832 FAU .10446

FDE !.5389 FRA 5.0463 FC3-4.9276 8SP 3613

ROE .7462 8RA 1.0761BC3 .5655 FSP 1342

DISTANCE 449.863 EARTH TO MARS

LOL 197.82 VL 32.590 GAL -3.78 AZL 93.52 HCA 153.45 8NA 186.90 ECC .20692 INC 3.5243 Vl 29.750

LOP 351.02 VP 23.880 GAP 10.32 AZP 86.85 TAL 337.81 TAP 131.27 RCA 147.86 APO 225.95 V2 26.422

GP 10.77 ZAL 128.14 ZAP 140.12 £TS 166.62 ZAE 166.65 ETE 103.05 ZAC 111.43 ETC 276.92 LVI -26.60

DLA -36.47 RAL 345.7? RAD 6642.1 VEL 11,763 PTH 6.79 VHP 4.?go DPA -8.50

L-I TIN[ INJ LAT ZNJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PC) CST TIN

2323.98 1.33 59.12 207.04 137.56 20 45 53 1326.0

2027.69 9.60 40.15 214.89 129.33 22 32 51 1027.7

1601.88 21.55 13.79 223.46 120.16 0 56 ? 601.9

1601.88 21.55 13.79 223.46 120.16 O 56 7 601.9

1601.88 21.55 t3.79 223.46 120.16 0 56 7 601.9

1601.88 21.55 13.79 223.46 120.16 0 56 ? 601.9

1601.88 21.55 13.79 223,46 120.16 0 56 7 601.9

MID-COURSE EXECUTION ACCURACY

SGT 1887.6 $GR 941.8 SG3 830.9

RRT .8481 RRF -.9311 RTF -.8732

$GB 2109.5 R23 ".3086 R13 -.9083

361 2059.3 SG2 457.4 THA 24.21

RAP 312.35 ECC 1.3020

INJ 2 LAT INJ 2 LONG

19.44 42.??

24,57 20.55

32.05 349.52

52.03 349.52

32.03 349,52

32.03 349.52

32.03 349.52

_BIT DETERMINATION ACCURACY

ST 51.3 8R 24.0 88 67.3

CRT .9966 CRS .8981 CST .9264

LSA 86.3 NSA 17.0 SSA .8

EL1 36.6 EL2 t.S ALF 25.03

LAUNCH DATE APR 8 1971 FLIGHT TIN( 180.00 ARRIVAL DATE OCT S 19?1

HELIC_ENTRIC CONIC

RL 149.77 LAL .GO

RP 207.42 LAP -1.55

RC 81.730 GL -28.81

PLANETOCENTRIC CONIC

C3 18.286 VHL 4.278

LNCH AZNTH LNCH TIN[

50.00 20 16 22

60.00 22 15 19

64.53 O 24 20

64.53 0 24 ZO

64,$3 O 24 26

64.53 D 24 20

64.53 D 24 20

O|FFERCNT|AL CORRECTIONS

TOE -.6734 TRA -.9565 YC5 -.0169 8AU .152T

RD( -.3528 RRA -,4458 RC3 .6243 FAU .10841

FOE 1.6236 FRA 3.254Z FC3-3.1325 63P 5657

80[ .7511 ERA 1.0551 8C5 .9245 79P 1425

DISTANCE 453.887

LOL 197.52 VL 32.560 GAL -3.74 AZL 93.64 HCA 154.71 SNA

LOP 352.28 VP 23.825 GAP 10.03 AZP 86.71 TAL 337.86 TAP

GP 11.53 ZAL 127.77 ZAP 138.42 ET$ 166,46 ZA£ 165.81 [TE

EARTH TO MARS

186.39 ECC ,20657 INC 5.5367 Vl 29.750

132.56 RCA 147.88 APO 224.C9 V2 26.409

106.14 ZAC 112.24 ETC 276.80 LV! -27.22

DLA -57.34 RAL 346.37 RAD 8642,1 VEL 11.761 PTH 6,79 VHP 4.675 DPA -7.85

L-I TIME ]NJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ TIN[ PO CST TIN

2301.21 2,57 58,08 208.22 137.52 20 54 45 1301.2

1984.04 /1.47 37.99 216,62 128.90 22 48 23 984.0

J623.05 22.04 15.82 224.30 120,94 0 51 23 623.0

1825.G5 22.04 15.82 224,30 120.94 0 51 25 623.0

1623.05 22.04 15.82 224.30 120.94 0 51 23 623,0

1625.05 22.04 15.82 224,50 120,94 0 51 23 623.0

1623.03 22,04 15.52 224.30 120.94 0 51 25 623.0

MID-COURSE EXECUTION AccuRACY

3GT 1047.0 $GR 1023.7 $63 874.4

RRT .8488 RRF ".9620 RTF -._52

868 1111.7 R23 ".324? R!3 -.9102

$GI 2054.9 362 466.4 THA 26.82

RAP 311.82 ECC 1.3009

INJ 2 LAT INJ 2 LONG

20.61 41.58

26.13 _7.75

32.78 35t.53

32.78 351.53

32.78 331._3

52.70 351._3

32,78 551._3

ORBIT OETERNINATION ACCURACY

ST 51.2 8R 25.0 88 89.4

CRY .9992 CR8 .8181 CIT .9235

L8A 85.| NSA 17.4 SIA .8

ELI 56.9 EL2 .9 ALF 23.00

LAUNCH OATS APR 8 1871 FLIGHT TIN[ tOE.DO ARRIVAL DATE OCT T 1971

HELIOCENTNIC CONIC

RL 149.77 LAL ,DO

NP 20?.54 LAP -1.55

RC 83.399 GL -29.87

PLANETOCENTR|C CONIC

C5 16.276 VHL 4*27_

LNCH AZHTH LNCH TIN(

50.00 20 26 36

60.00 22 35 T

63.08 0 19 41

63.08 0 19 41

61,08 0 19 41

61.08 0 19 41

63.08 0 19 41

DIFFERENTIAL CORRECTIONS

TOE -.6713 TRA -.9054 TC5 -.0450 BAU .1633

ROE -.3406 RRA -.4940 RC3 .6676 FAU .11269

FOE 1.7150 FRA 5.4341 FC3-S.3375 86P _642

BDE .7528 BRA 1.0314 6C3 .6693 FSP 1501

DISTANCE 457,927 EARTH TO NARS

LOC 197.52 VL 52.532 GAL -3.70 AZL 93.78 HCA 135.97 8HA 183,90 ECC .20438 INC 5.7599 vl 29.750

LOP 353.54 VP 23.771 GAP 9.74 AZP 86.56 TAb 357.91 TAP 133.85 RCA 147.91 APO 223.90 V2 26.393

GP 12,38 ZAL 127.36 ZAP |36.86 [T3 186.30 ZA[ 164.83 [TE |Og.ll ZAC 113.12 [TC 2?6.84 LVl -27.89

DLA -38.28 RAL 347.03 RAO 6642.1 V[L I|.?SO PTM 6.79 VHP 4.568 DPA -7,13 RAP 311.25

L-I TINS INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT

2275,17 3,88 ss.gg 209.sg 137,48 21 4 51 1275.2 21.34

1932.13 13.68 3§.38 215.76 128,29 23 ? 20 932.1 27.95

1644.06 22.53 17.87 225,27 12!.78 0 4? 5 644.1 33.56

1644.06 22.33 17,87 225.27 121.78 0 47 5 644.1 33.56

1644.08 22,53 17,87 225.27 121.78 0 4? 3 644.1 33.56

1644.08 22.$3 17.87 225.27 121.78 0 4? 5 644.1 33.56

1644.01 22,$3 1?.87 225.27 121.78 0 4? 5 644.1 33.$6

MID-COURSE EXECUTION ACCURACY

SGT 1788.5 $GR 1115.g SG3 917,5

RRT .8476 RRF -.9708 RTF -.8570

SGB 2105.1 R25 ".3315 R13 -.9147

SGI 2043.4 SG2 518.3 THA 30,00

ECC 1.5008

INJ 2 LONG

40.51

14.57

585.56

351.58

353.58

353.58

353.$8

ORBIT DETERNINATZON ACCURACY

ST 50.6 SR 26.1SS ?1.4

CRT .9996 CRS .93D2 CSY .9176

LSA 89,6 NSA 17.7 SSA .T

£L1 56.9 EL2 1.1ALF 27.2T
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 8 $6YI

HELIOEEMTRIC C_llC

RL 149.77 LAL .DO

RP 2D?.66 LAP -!.51

RC 85.104 GL -30.99

PLAMETOEENTRI¢ CONIC

C3 18.328 VHL 4,281

LNCN AZNTN LNCH T|NE

50.00 20 38 2

60.00 23 1 24

81.60 0 15 25

61.60 O 15 25

61.60 O 18 25

G1.lO O 15 25

61.60 O 15 25

FLIIHT TI)q[ 104,00 ARRIVAL DATE OCT 9 1871

DISTANCE 461.681 EARTH TO NAR5

LQA. 19Y.$2 VL 32,SOS 6AL -3,66AZL 93.90 HCA 15Y,E_ 6NA 185,46 [CC .20235 INC 3.895Y Vl 29. Y50

LOP 354.80 VP 23.719 GAP 9.46 AZP 85.41 TAL 33?°64 TAP 135.17 RCA 14T,93 APO 222.98 V2 28.381

6P 13,31 ZA_ 1E6,91 ZAP 134,84 IT6 166,12 2AE 163,TD ET[ 111,88 ZAC 1|4.10 ETC 2T6,T8 LVI -28.65

OLA -3S.23 RAL 347.76 RAO |648,t YEL 11. ?62 PTM 8.79 VHP 4,469 DPA -6.34 RAP 310.58 [CC 1.3016

L-! TIME |NJ LAT IHJ LONG INJ RT ASC INJ AZNTM INJ TIN[ POCST TIN INJ 2 LAY INJ 2 LONG

224Y.SI S.2T SS.83 211.17 13T,3S El 15 E9 IEA?.S 23.13 38.94

1864.13 16.52 31.07 2E1.56 127,30 23 32 26 864.2 30,21 10.23

1665.31 23.01 19.96 226.39 122.69 O 43 11 665.3 3_.36 355.89

1865,31 23.01 19.96 226.39 122,69 O 43 11 665.3 34,36 355.69

1665.31 23.01 19.96 226.39 122.69 O 43 11 665.3 34.36 355.69

1665.31 23.01 19.96 226.39 122.69 0 43 11 663.3 34.36 355.69

1665.31 23.01 19.96 226.39 122.69 O 43 11 665.3 34.36 355.89

DIFFERENTIAL CCRRECTION8

TDE -.6692 TRA -.8502 TC3 ".OT56 BAU .1?6Q

ROE -.3518 RRA -.S4?O RC3 .7144 FAU .11698

FOE 1.8103 FRA 5.6487 FC3-5.5256 BSP 3629

80E .7559 BRA 1.0110 8C3 .7164 FSP 15?6

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1721.5 SGR 1220.t SG3 960.1 8T 49.9 SR 27.5 38 73.4

RRT .8426 RRF -.9777 RTF -.8467 CRT .9958 CR$ .9438 CST .9113

SGB 211O.O R23 ".3313 R13 -,9209 LSA 91.1 NSA 18.1 SSA .7

3GI 2035.5 SG2 555.7 THA 33.69 ELI 56.9 EL2 2.2 ALF 28.76

LAUNCH DATE APR 8 1971 FLIGHT TII_ 186.00 ARRIVAL DATE OCT 11 1971

HELIOCENTRIC CONIC

RL 149.77 LAL .DO

RP 207.80 LAP -1.48

RC 66.843 GL -32,18

PLANETCK:ENTRIC CONIC

C3 18.446 VHL 4,298

LNCH AZHTH LNCH TIME

50.00 ZO 50 57

SO.DO 23 33 26

60,08 O 11 36

60.08 0 11 36

60.08 0 11 36

60.08 O 11 36

60.D8 0 11 36

DIFFERENTIAL CORRECTIONS

TOE -.6676 TRA -.7912 TC3 -.lIDS BAU .1904

ROE -.3662 RRA -,6054 RC3 .7638 FAU .12117

FD£ 1.9140 FRA 8.8345 FC3"5.6865 BSP 3630

ODE .7614 ORA .9963 8C3 .T716 FSP 1649

DISTANCE 466.049 EARTH TO MARS

LOt. 197.82 VL 32.481 GAL -3.63 AZL 94.05 HCA 158.48 SMA 185.04 ECC .20047 INC 4,0463 Vl 29.Y80

LOP 356.05 VP 23.66? GAP 9.18 AZP 86.23 TAL 337.96 TAP 136.45 RCA 147.g3 APO 222.14 V2 26.368

GP 14.34 ZAL 126.46 ZAP 132.96 ET$ 165.94 Z/dE 162.42 ETE 114.43 ZAC 113.18 £TC 276.?3 LVl -29.44

DLA -40.25 RAL 348.56 RAD 6642.1VEL 11.767 PTH 6.79 VHP 4.3YT DPA -5.46 RAP 309,86 [CC 1.3036

L-I TIME INJ LAT INJ LOI_G INJ RT AID INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2217.72 6.76 54.57 213.03 137.21 21 27 55 1217.7 24.49 37,43

1726.75 22.02 24.43 226.59 124.65 24 22 13 726.8 34.23 .82

1686.79 23.48 22.11 227.6S 123.68 O 39 42 686.8 35,18 357.88

1686.79 23.48 22.11 227.66 123.68 O 39 42 686.8 35.18 357.88

1686.79 23.48 22.11 227.66 123.68 O 3g 42 686.8 35.18 357.88

1686.79 23.48 22.11 227.66 123,68 0 39 42 686.8 35.18 357.88

1686.79 23.48 22.11 227.66 123.68 O 39 42 686.8 35.18 357.86

MID-COURSE EXECUTION ACCURACY ORBIT D£TERMINATION ACCURACY

SGT 1647.6 SGR 1337.5 SG3 1001.5 6T 49.1 8R 29.1SS 75.4

RRT .8332 RRF -.9832 RTF -.8332 CRT .9895 ¢R6 ,9557 CST .9043

6GB 2122.1 R23 -,3234 RI3 -.9280 LSA 92.8 NSA 18.5 8SA .6

681 2036.0 SG2 5g8.3 THA 37.93 ELI 5?.O _L2 3.6 ALF 30.55

FLIGHT TIME 188.00 ARRIVAL DATE OCT 13 1971

DI3TANCE 470.126 EARTH TO MARS

LOL 197.52 VL 32.458 GAL -3.60 AZL 94.21HCA 159.?4 6MA 184,66 ECC .19672 INC 4.2145 Vl 28,T30

LOP 357.31 VP 23.618 GAP 8.91AZP 86,05 TAL 337.98 TAP 137.72 RCA 147.96 APO 221.35 V2 26.349

GP 15.48 ZAL 123.94 ZAP 131,02 ET$ 165,76 ZA[ 160.97 ETE 116.Y2 2AC 116.38 ETC 276,6Y LVI -30.$4

DLA -41.34 RAL 349.4? RAO 6642.2 VEL 11.776 PTH 6.80 VHP 4.293 DPA -4.49 RAP 309.07 ECC 1.3069

L-I TIN[ INJ LAY INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO ¢3T TIN INJ 2 LAT INJ 2 LONG

2185,0D 8.39 33.18 215.22 137,01 21 42 13 1185.0 25.96 33.?3

ITO8.T9 23.94 24,34 229.13 124,76 0 36 45 7Q8.8 36.02 ,1?

1708.79 23.94 24.34 229.13 124,76 O 36 41 708.8 36.02 .t?

1708,79 23.94 24.34 22g.13 124.76 O 36 41 708,8 36,02 .17

1798.78 23.94 24.34 229.13 124.76 D 36 41 708.8 36.02 .IT

1708.79 23.94 24.34 229.13 124.76 0 36 41 708.8 36.02 .17

1708.79 23.94 24.34 229.13 124.76 0 36 41 708,8 36.02 .17

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUqACY

SGT I54g. I 3GR 1468.0 3G3 1039.6 ST 4T.7 3R 31.0 35 T?.t

RRT ,SETS RRF -.8074 RTF -,_,81 CRY .9801CRI .9q58 C$T ,8O$S

8G| 2134,2 R23 -.3008 R13 -,i40S LIA g3.s MSk 10.9 85A .6

6G! _03?.0 3G2 $36,$ THA 43,11 ELI 56,7 EL2 5,2 ALF 32.81

FLIGHT TIME 190.00 ARRIVAL DATE OCT 15 1971

DI3TANC[ 474,2|9 EARTH TO MARS

LOL 197,$E VL 31.436 GAL -3.50 A2L 94,40 HCA IQ0,99 ERA 184.30 [CC .19712 IRe 4,4034 Vl 28.750

LOP 338.36 VP 23.569 GAP 0.64 AZP 65,84 TAL 337.98 TAP $3_.97 flCA 147.98 APO 220.83 V2 _8.332

GP 16,T6 ZAL 125,38 ZAP 129.00 ET6 165.56 ZAE 159.36 [TE 118,74 2AC 117.71ETC 276,61LVI -3t.33

DLA -42.49 RAL 350,46 RAD 6642.4 VEL 11,788 PTM 6.8t VHP 4,222 DPA -3.39 RAP 308.22 ECC 1,3116

L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZNTH INJ TIN[ POC$T TIN INJ 2 LAT INJ 2 LONG

2148.38 10.21 51.60 217.86 136.73 2I 59 1 1148.3 27.81 33.77

1T31,43 24.36 26.65 230.82 125.g5 0 34 10 731,4 36.88 2.58

1731.43 24.38 26.65 230.82 125.95 O 34 10 ?31,4 36.88 2.58

1731.43 24.38 26.65 230.82 125,95 O 34 10 731,4 36,C8 2.58

1731.43 24.38 26.65 230.82 125.95 0 34 10 731.4 36.68 2.50

1731.43 24.38 26.65 230.82 125.95 O 34 lO 731.4 36.88 2.58

1731.43 24.38 26.65 230.62 125.95 O 34 tO 731.4 36.88 2.58

MID-COURSE [XECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1484.0 SGR 1619.? 5G3 1077.7 67 47.5 SR 33.6 S8 79.6

RRT .7g79 RRF -.99D? RTF -.7924 CRT ,9681CR8 .9745 CST .8878

668 2196.T R23 -.280? R13 -.9501 L3A 96.6 N8A 19,5 83A .5

$81 2083.8 SG2 695,3 THA 48.13 EL1 57.8 EL2 6,9 ALF 35.01

LAUNCH DATE APR 8 lg71

HELIOCENTRIC CONIC

RL 149.77 LAL .OD

RP 20?.94 LAP -1,46

RC 68.618 GL -33.46

PLAN(YOCENTRIC CON|C

C3 18.645 VHL 4.518

LNCH AZNTH LNCH TIME

SO.O0 21 5 48

58.S0 0 8 12

58.50 0 8 12

58.50 0 8 12

58.5D D 8 12

58,5D D 8 12

58.50 0 8 12

DIFFERENTIAL CORRECTION9

TD[ -,6594 TRA -.?206 TC3 -.1316 |AU .2071

RDE -,3838 RRA -,6681 R¢3 .0204 VAU .11569

rOE 2,0145 FRA 3,8825 FC3-5.6453 B8P 3590

80E .7628 6RA .g826 BC3 ,8308 FIP t?02

LAUNCH OAT[ APR 8 Ig?1

MELIOCENTRI¢ CONIC

RL 149,?T LAL .DO

RP 208.D8 LAP "1,43

RC 90.421GL -34,84

PLANETOCENTRIC CONIC

C3 18.g35 VHL 4.391

LNCH AZNTH LNCH TINE

5O.00 21 23 12

56.86 0 5 19

56,86 0 5 19

56.86 0 5 19

56,68 0 5 19

56.86 D 5 lg

56.86 0 S 19

DIFFERENT IAL CORR[CTICqS

TDE -.6689 TRA -.6623 TC3 -.1922 6AU .2256

RDE -.4114 RRA -.?422 RC3 .8701 FAU .12689

FOE 2.1809 FRA 6.165D FC3-9,8911BSP 3717

BOE .?853 6RA .9947 BC3 .8910 FSP 1?87
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ APR 8 1971

HELIOCENTRIC CONIC

RL 149,77 LAL ,OD

RP 808,24 LAP -|,41

RC 98.259 GL -38.33

PLANETOCEMTR|C CONIC

C3 19,331 VHL 4.39?

LNCH AZNTH LNCH TINE

50.00 21 44 16

55.13 O 2 ST

55.13 0 2 57

55.13 O 2 57

55.13 O 2 57

55.13 O 2 ST

35.13 O 2 S?

FLIGHT TIME ISE,OO ARRIVAL DATE oCT 17 IgTI

DISTANCE 478,320

L04. t97,52 YL 38,417 GAL "3,55 AZL 94.82 HCA 18_,24 3MA

LOP 359.81 VP 23,522 GAP 8,39 AZP 8S,DO TAL 337,97 TAP

GP 18.18 ZAL 124.75 ZAP 188,92 [T$ 185,3? ZAE 187,S§ EYE

EARTH TO MARS

183,95 ECC .t9594 INC 4.6177 Vl 89.750

140._1 RCA 247,99 APO 219.87 V2 85,313

120,49 ZAC 119,19 ETC 2?6.54 LV| -38,44

DLA -43.73 RAL 351,Q4 RAO 81S4E.S VEL 11.805 PTH i,88 VMP 4.191 DPA -t.16 RAP 307.98 ECC 1,3181

L-I TIME INJ LAT INJ LONG |NJ AT ASC |NJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

2103,40 12,33 49.73 221,D8 136.33 _2 lg Zl 1105.4 29,48 31,39

175S,09 24,79 29,09 232,76 I87,26 0 32 12 755,1 37,75 5,17

1755,09 24,79 29,09 232,76 127,_6 0 32 12 755.1 37,75 5,17

17S5.09 24.79 29.09 232,76 127,26 O 32 1_ 7S5.1 37.75 5.17

1755,09 24,79 29,09 232,76 127,26 O 32 12 755.t 37,75 5.17

1755.09 24,79 29,09 232,76 127,86 O 32 [E 755.1 37.75 5.17

1755.09 24.79 29.09 232,76 1_7.89 O 32 [2 755.! 57.75 5.17

DIFFERENT IAL CCRRECTIONS

TDE -.6712 TRA -.5905 TC3 -.2362 OAU .2470

ROE -.4452 RRA -.8221RC3 .9282 FAU .13211

FOE 2.3088 FRA 6.2940 FC3-5.9182 BSP 3814

2DE .8054 8RA 1.0123 9C3 .9558 FSP [848

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1393.8 8GR 1788,4 $93 1109,8 8T 46,6 8R 36.9 88 81.7

RRT ,7693 RRF -,9932 RTF -,7620 CRT ,9534 CR8 ,9814 CST ,8783

$GB 228?,3 823 -,2454 R13 -,9624 LSA 98,9 14SA 20,0 SSA .5

8G[ 2142,D SG2 743,5 THA 54.07 ELI 58.8 EL2 8.8 ALF 37.83

LAUNCH DATE APR 8 1971 FLIGHT TII, R[ 194,00

HELIOCENTRIC CONIC

NL 149.77 LAL .DO

RP 208.41 LAP -t.58

RC 94.128 GL -37.96

PLANETOCENTRIC CONIC

C3 19.861 VHL 4.45?

DISTANCE 482.431

LOL 1g7.52 VL 32.398 GAL -3.54 AZL 94.86 HCA 163.49 SMA

LOP 1.06 VP 23.475 GAP 8.13 AZP 85.34 TAL 337.95 TAP

GP 19.78 ZAL 124.04 ZAP [24.76 ET8 165.18 ZAE 155.55 ET[

DLA -45,07 RAL 352,97 RAO 6642,8 VEL I1.827 PTH 6,85 VHP

ARRIVAL DATE OCT 19 1971

EARTH TO MARS

183,68 ECC ,19428 INE 4,8629 Vl 29.750

141,44 RCA |47,99 APO 219,36 V2 26,294

121.9? ZAC 12D,BP ETC 276,48 bVl -33,69

4.112 DPA -.77 RAP 306.27 [CC 1.3269

LNCH AZNTH LNCH TIHE L-| TIN( INJ LAT

50.00 22 11 5 2031,89 14.95

53.32 0 1 13 17T9.95 25.15

53.32 O 1 15 1779.95 25.15

53.32 0 ! 13 1779.93 25.[5

53.32 0 1 13 1779.95 25.15

53.32 D 1 13 1779.95 25.15

53._ O 1 13 1779.95 25,15

DIFFERENTIAL CCRRECTICNS

TOE -.6727 TRA -,5125 TC3 -.2788 |AU ,2719

ROE ".4885 RRA -.9102 RC3 .9849 FAU ,13501

FDE 2.4694 FRA 8.3837 FC3-5,8851 BSP 3941

8DE .8314 BRA !.0446 BC3 1.0235 FSP 1893

LAUNCH DATE APR 8 1971

HELIOCENTRIC CONIC

RL 149.77 LAL .DO

RP 208.58 LAP -1.35

RC 96.027 GL -39.75

PLANETOCENTRIC CONIC

C3 20.558 VHL 4.534

LNCH AZNTH LNCH TIME

50.00 22 49 34

51.39 0 O t8

51.39 O O 18

51.39 O D 18

5/.39 O O 18

51.39 O O 18

51.59 O O t8

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO ¢9T TIN INJ 2 LAT INJ 2 LONG

47.35 225,20 155.71 22 45 17 1051.9 31.75 28.30

31.67 235.02 128,72 O 30 53 779.9 38.65 T.95

31.67 235.02 128.72 O 30 53 779.9 38._5 7.95

31,67 235,02 128.72 O 30 53 779,9 38,65 7,95

31,67 235,02 128,72 O 30 53 779.9 38,65 ?,95

31.67 235.02 128.72 0 30 53 779.9 38.65 7.95

31,67 235,02 128,72 O 30 53 779,9 38,6S 7,95

NID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1Z96.2 8GR t977,5 $G3 1135.2 8T 45.S SR 40.1 85 83.8

RRT ,7300 RRF *,9950 RTF 0,7813 CAT ,9363 CR9 ,9866 CSY ,8675

8GB 2364,5 R23 -,2024 RI3 -,9742 LSA 101.4 NSA 20.4 SSA .4

8G1 2230.1 $G2 785.6 THA 80.40 ELI 5g.6 EL2 tO.7 ALF 41.15

FLIGHT TII,_ 196,00 ARRIVAL DATE OCT 21 1971

DISTANCE 486,550 EARTH TO MARS

LOt 197,52 VL 32,302 GAL -3,52 AZl. 95,15 HCA 164,73 SMA 183,40 ECC ,193OR INC 5,1465 Vl 29,750

LOP 2,31 VP 23,430 GAP 7,88 AZP 85,03 TAL 337,92 TAP 142,65 RCA 148,00 APO 218.81 V2 26.274

GP 21.58 ZAL 123.24 ZAP 122.5[ ET3 165.00 ZAE 153.33 ET[ 123.19 ZAC 122.72 ETC 276.42 LVI -35.10

DLA -46.51 RAL 354.51 RAD 8643.1 VEL 11.858 PTH 8,87 VHP 4,078 DPA .82 RAP 305.18 ECC 1.3383

L-! TIME |NJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1974,43 18,69 43,79 250,97 134,59 23 28 29 974.4 34.86 23,52

1806,32 25,46 34,42 257,64 130,34 O 30 24 806,5 39,54 to,g8

1806.52 25.48 34.42 237.64 130.34 O 50 24 806.5 39.54 10.98

1808,32 25,46 54,42 23T,84 130.54 O 30 24 806.3 39.54 10.98

1806,52 25,46 34.42 257,64 130.34 O 30 24 806.3 39.54 Ig.g8

1808,32 25,46 34,42 237,64 130,34 O 30 24 806,3 39.54 10,98

1808,32 25,46 34,42 237,64 130,34 O 3D 24 806,3 3g,54 10,98

OIFFERENTIAL CORRECTION8

TOE -,6768 TRA -,4299 TC5 -,5232 BAU ,3ODD

ROE -,5470 RRA-I,ODB6 R¢3 1.0428 FAU .13?OI

FOE 8,8592 FflA 8,42?6 FC3-5,7697 B3P 4146

8OE .8?02 ERA 1.0984 6C3 1,0918 FGP 1929

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1200,2 6DR 2191,4 3G3 115Z,9 ST 44,4 38 44,4 $S 86,0

RflT .$753 RRF ".9894 RTF -._,59 CRT .9175 CR8 .9919 Cll .8982

$G8 2498,5 R2_ ",1876 813 -,9039 LSA 104,4 NSA 20.5 lSA ,4

6G1 2359,4 $G2 3_E,2 THA 99,71 ELI 61,4 EL2 12,7 ALF 44,59

LAUNCH DATE APR O tiTI FLIGHT TIME 1t8,D0 ARRIVAL DATE OCT E3 1971

HELIOCENTRIC CONIC

RL 149.77 LAL .DO

tip 208.78 LAP -1.33

RC 97.955 GL -41.?3

PLANETOCENTRIC CONIC

C3 21.473 VHL 4,834

LNCN AZNTH LNCN TIME

49.34 O O 2_

49.34 O O 20

49.34 O O 20

49.34 O O 20

49.34 O O 20

49.34 O O 20

49.34 0 O 20

DIFFERENTIAL CORRECTIONS

TOE -.6323 TRA -.3412 TC3 -.3670 8AU .3527

ROE -.6253 RRA-I,I[?2 RC5 1.0994 FAU ,13810

FOE 2.8762 FRA 6.4041 FC5-5.5677 83P 4413

BDE .9255 BRA 1.1681 DE3 1.1590 FSP 1942

OI6TANC[ 490.67t

LOL tg?.SR VL 3E.388 GAL -3,51 AZL 93,40 HCA 16t,97 8NA

LOP _,55 VP 93.385 GAP 7,93 AZP 04,83 TAL 337,88 TAP

GP _5.$2 ZAL 12_,33 ZAP 120,19 ET6 194,83 ZA[ 150,97 [T[

EARTH TO MAR6

113,1| [CC ,IR112 INC 5,4783 Vl 28.?50

|43,$5 KCA $48,00 APO 216.30 V2 88.254

124.17 ZAC 124,83 [TC 2?6,5? LVI -38.?0

OLA -45,08 RAL 356.39 RAD 6043,5 VEL 11,894 PTH G,90 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[

1834.73 25,96 3?,37 240.?2 132,16 0 3D 54

[834,73 25,68 37.37 240.72 132,16 0 30 54

1834.75 25,68 37.5? 240.72 132.[6 0 30 $4

1834.73 25,68 3?.37 240.72 132.16 0 30 54

1834.73 25.68 3?.3? 240.72 132.16 0 30 54

1834.73 25,68 37.37 240.72 132.16 0 30 54

1834.73 25.68 37._7 240.?2 132.[6 0 30 54

NED-COURSE EXECUTION ACCURACY

SGT 1107,3 8DR 2431,3 $G5 1[$8,4

RRT .3986 RRF ".9973 RTF -,5881

SGB 2671,5 R23 -,1149 R13 -,ggDg

SG1 2532.2 SG2 851.7 THA 72.74

4,D62 DPA 2,63 RAP 304.00 [CC 1.5534

PO CDT TZN INJ 2 LAT INJ 2 LONG

834,T 40.42 14,32

834.? 40,42 14,32

934,? 40,42 14.52

934,T 40.42 14,52

834,7 40.42 14,32

854,? 4D.42 [4.52

854,7 40,42 14.32

ORBIT DETERNINATION ACCURACY

ST 43,2 SR 49,6 68 98.3

CRT .8g?3 CR8 .g941 C$T .8441

LSA 108.0 NSA 21.3 SSA .3

ELI 84.1 EL2 14.8 ALF 49.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APR 8 1979

N(LIOEENTRIC C_N]C

RL 149.?? LAL ,00

RP 208.84 LAP "t,SO

RC 99.910 GL -43.93

PLANET_[NTRIC CONIC

C3 22.890 VHL 4.788

LNCH AZNTN LNEM TIME

47.15 0 I 40

4?.15 O 1 40

4?.15 0 1 40

47.15 0 1 40

47.15 0 1 40

47.15 0 1 40

47.19 0 I 40

WLIGRT TIME 200,00 ARRIVAL DATE OCT 85 19T1

OISTANCE 484,810 [ARTN TO MARS

LOt, 187.$t VL 39,358 GAL "3,S0 AZL 95.0? NCA |87,81 8MA |88.88 [CC .]lOlO IRE 5.8?2? Vl 29,TSO

LOP 4,80 VP 83,34| GAP 7,38 AZP 84,8? TAL $3?,83 TAP |43,04 RCA 148,00 APO 817,84 V8 26.832

GP 85,84 8AL 121,88 ZAP SLY,?? [T8 |i4,¢8 ZAE 143,|6 ETE t84,98 ZAC 127,23 ETC 2?S,34 LVI -38.91

DLA -49.79 RAL 358°40 RAO 8844,0 VEL 11,g44 PTH $,95 VNP 4,068 OPA 4,71 RAP 308.73 ECC 1.3783

L-I TIN[ [Nd LAT IN| LONG IN| RT ASC IN| AZNTN IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

1885.60 85.79 40,94 244,36 |34.19 0 32 46 865.8 41.26 18.02

1865,60 85.?9 40.54 244.36 |34,|9 0 32 48 865.8 41.29 18.02

1885,60 25.79 40.54 844,38 134,19 0 32 48 865.6 41.28 18.02

1865,60 25.79 40.54 844.36 134,|9 0 32 48 865.6 41.26 18.02

1865.60 25.79 40.54 244.36 134.|9 0 32 46 865.6 41.26 18.02

1865.60 85.?9 40.54 244.36 134.19 0 32 46 869.6 41.26 18.02

1865.60 25.79 40.54 244.36 134,|9 0 32 46 865.8 41.26 18.02

OZFFERENTIAL CCRRECTION8

TOE -.8886 TRA -.2469 TC3 -.4072 BAU .3700

ROE -.7346 RRA-I.2389 RE5 |.1502 FAU ,|3764

FOE 3.|382 FRA 6.3072 FC3-5.254| BSP 4775

80E 1.0069 ORA 1.2631 De3 1.2202 FSP 1939

HID-COURSE EXECUTICkl ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1083,5 SGR 2703,8 $65 |150.9 ST 42.0 9R 56.2 SS 90.9

RRT ,4941 RRF -,9982 RTF -,4830 CRT .8768 CR8 .9963 CST .0321

SGB 289|.1 R23 -.0777 R13 -.9953 LSA 112.7 NSA 21.7 8S_ .3

861 2756.1 SG2 872.9 THA 78.21 ELl 68.1 EL2 16.6 ALF 54.30

LAUNCH DATE APR 0 197| PLIGHT TIME 202.00 ARRIVAL DATE OCT 27 197|

HELIOCENTRIC C(;_I|C

RL 149.77 LAL .00

RP 209.14 LAP "|.27

RC 101.892 GL -46.40

PLANETOCENTRIC CONIC

DISTANCE 498.949 EARTH TO MARS

LCL 197.52 VL 32.338 GAL "3,50 AZL 96.35 HCA |68.43 SNA 182,7| ECC .|8999 INC 6.3491 Vl 29.750

LOP 6.04 VP 23.298 GAP 7.13 kip 83.78 TAL 337.77 TAP 146.81 RCA 148,00 AP_ 217.42 V2 26.209

GP 28.59 ZAL |20.07 ZAP 115.26 ET9 164.59 ZAE |45.15 ETE 125.47 ZAC 129.95 ETC 276.33 LVI -40.59

C3 24.295 VHL 4.929

LNCH AZHTH LNCH TIME

44.80 0 4 45

44.80 0 4 48

44.80 0 4 48

44.80 0 4 49

44.80 0 4 49

44.80 0 4 49

44,80 0 4 45

DLA -51.64 RAL 1.|1 RAD 6644.7 VEL 12.011 PTH 7.00 VNP 4,106 DPA 7.11 RAP 301.35 ECC 1.3998

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1899.67 25.71 43.97 248.70 136.47 O 36 25 899.? 42.01 22.17

1899.67 25.7| 43,97 848.70 136.47 0 38 25 899,7 42.01 22.17

1899.67 25.71 43.97 248.70 136.47 0 36 25 999.7 42.01 2_.|7

1899.67 25.71 43.97 248.70 136.47 0 36 25 899.7 42.01 22.17

1899.6" 25.71 43,87 248.70 138,47 0 38 25 899.7 42.01 22.17

1899.67 25.71 43.97 248.70 136.47 0 36 25 899.7 48.01 22.17

1899.67 25.7| 43,97 248.70 136.47 0 36 25 899.7 42.01 22.17

01FFERENT 1AL CORRECTIONS

TOE -.6918 TRA -.1422 TC3 -,4387 BAU .4|34

ROE -.8866 RRA-I,3709 RC3 1.|946 FAU .13588

FOE 3.4377 FRA 8,0988 FC3-4,8342 BSP 5200

ODE 1./244 8RA 1.3782 BC3 |.2729 F$P 1887

MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

8GT 951.4 8GR 3007,2 663 I|23.9 8T 40.4 8R 64.4 88 93.4

RRT .3503 RRF -.9988 RTF -.3386 CRT .85S4 CR8 .9978 CST .8189

8GB 3|54.| R23 -.0474 R|3 -.997? kSA 118.4 HSA 21.8 SSA ,3

SGI 3027.4 862 885.1THA 83.08 EL! 73.8 EL2 18,3 ALP 59,72

LAUNCH DATE APR 8 197| PLIGHT TIME 204.00 ARRIVAL DATE OCT 29 |971

HELIOCENTRIC CONIC

RL 149.77 LAL .00

RP 209.34 LAP -1.24

RC t03.900 GL -49.80

PLAN[TOCENTRIC CONIC

C3 28.$02 VHL 5,|48

LNCH AZMTH LNCH TIN[

42.29 0 10 18

42.28 0 10 IS

42.29 0 10 |S

42.29 OlO |S

42.29 O tO 15

42.29 0 |0 |S

42.29 0 10 IS

DISTANCE 803,093 EARTH TO MARS

LOL 187.32 VL 32.328 GAL "3.50 AZL 96.94 HCA 169.68 8HA |82.52 ECC .18917 INC 6.9367 Vl 29.750

LOP 7,28 VP 83.255 GAP 6,98 AZP 83,17 TAL 337.69 TAP 147.37 RCA 147.99 APO 297.08 V2 28.198

GP 31.62 ZAL 118,65 ZAP |12.65 [73 |64.55 ZAE 141.8| ETE IES.8S ZAC 133.06 ETC 876.36 LVI -42.96

DLA "53.68 RAL 4.3? RAO 3643.6 V[L 12,102 PTH ?.08 VNP 4,|04 DPA 8.90 RAP 298.88 [CC 1,4382

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTN IN| TIME PO C$T TIN IN| 2 LAT IN| 8 LONG

1937.98 29.38 47,68 253,95 139,08 0 48 33 937,9 42,57 28.83

1837.82 85.38 4T,68 253,99 139.02 0 42 33 937.9 48.37 88,93

J837.88 89,38 47.68 253,95 139o02 0 42 33 937,9 48.57 26,93

1837,98 89,38 47,68 253.99 199.02 0 48 33 93T.9 48.57 88.83

|837.98 89,3$ 47°68 253,95 |39.02 0 48 39 9s?.g 48,$7 88.63

1937.92 89.38 47.68 893.9S 139.02 0 42 33 937.9 42.5? 88.03

1937.98 25.36 47.88 253,95 139.08 O 42 33 837,9 42.5? 89.03

DIFFERENTIAL C_RECTION8

TOE -.6916 TRA -.0_00 TC3 -.4685 BAU .4$48

R08"1°1084 RRA-I.5149 RE3 1.8858 FAU °ISIS|

rOE 3,794T FRA 5,7848 FC$-4,8883 88P 973I

SUE 1.3085 8RA |.5153 8¢$ 1,31|3 F|P 1019

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 908.6 3GR 3548.4 SG3 1014.4 ST 38.5 SR ?S.O SS 96.3

RRT .1673 flRF ".9991RTF "._aS5 CAT ,9340 Cfl3 .9987 CIT .SOS)

SG2 3469.5 R23 ".0845 RI3 -,9909 LSA 186.8 MSA 21,7 $SA .8

$G| 3358,! SG2 094;0 THA 87,20 ELI 02.1 ELI 19.4 ALP 65.36

LAUMCN DATE APR | |STl FLIGHT TIRE 206.00 ARRIVAL DATE OCT 31 1971

HELIOCENTRIC CONIC

RL 149.77 LAL .00

RP 20g.ss LAP -1.81

RC 105.933 GL "52,39

PLAHETOCENTR[C CONIC

C3 29.813 VML 5.442

LNCH AZMTH LNCH TIME

39,63 0 19 16

39.63 O lg 16

39.63 0 19 16

39.63 O 19 16

39.63 0 lg 16

39.63 0 19 16

39.63 0 |9 |6

OIFFERENTIAL CCRRECTION3

TOE -.6773 TRA .0930

ROE-1.4364 RRA-1.6628

FDE 4.1913 FRA 5.2602

80E 1.5881 8RA 1.6654

OlSTANC[ 907,240 EARTH TO MARS

L04. 197,98 VL 38,31? GAL -3,50 AZL 97,68 HCA 170.91SMA 188,35 [CC ,18848 INC 7.6300 Vl 29,?90

LOP 8.3| VP 83.213 GAP 6,60 AZP 82.4! TAL 337,6| YAP 148.52 RCA |47.88 APO 216.71 v8 26.162

6P 33°|| ZAL 1|8.87 ZAF 108.93 [T$ |64.61ZAE |38.10 ETE 126,10 ZAC 136.63 ETC 876.44 LVI -49.68

TC3 -.4777 BAU .5274

RE3 1.2437 FAU .12531

FC3-3.6633 BSP 629!

BE3 1.3323 F_P 1678

DLA -55.83 RAL 8.5] RAO 6646.8 VEL 12.229 PTN 7.18 VHP

L-! TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME

|881.84 24.82 51.67 260.38 |41.84 0 92 18

|g81.64 24.62 51,67 860.38 141.84 0 $2 18

1981.64 24.62 51.GT 280.38 141.84 0 52 18

|98|.64 24.92 5|.6? 260.38 |4|.84 0 52 IS

t981,64 24.62 51.67 260.38 141.84 0 52 |8

1g8|,64 24.62 51.67 880.38 141.84 0 52 18

|g81,64 84.62 51.67 260.38 141.84 0 58 18

MID-COURSE EXECUTION ACCURACY

$GT 899.5 $GR 37|9.7 $63 ggs.0

RRT -.0504 RRF "*gg94 RTF .0622

SGB 382?.0 R23 -.0088 R13 -.ggg4

SG1 3720.0 $62 8g8.3 THA 90.?4

4.3|9 DPA 13.12 RAP 888,24 ECC 1.4874

PO C$T TIN IN| 2 LAT IN| 2 LONG

881.6 42.82 32.0?

881.6 42,82 32.07

981.6 48.82 32.07

981.9 42.82 32.07

881.6 42.82 32.0?

g81.6 42.82 32.07

981,6 42.88 _2.07

ORBIT DETERMINATION ACCURACY

ST 35.8 9R 88,9 $S g9,2

CRT ,8089 CR3 .ggg3 CST .7868

LSA 136.3 NSA 21.3 SSA .2

EL| 83.8 EL2 19.g ALF 71.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE AFR 8 1671 FLIiHT TIRE lOS,00 ARR|VAL OATE NOV 2 1971

HELIOCENTRIC ¢0N|¢ D|$TANCE 511,390 EARTH TO HARS

RL 149.?? LAL ,OO LOt. liT,St VL 31,30T IAL "3,50 AZL tl,lS HE& 171,14 iMA llt,ll [CC ,IITR2 |HE l,lS[l Vl 2i,750

RP 209.T8 LAP -|.18 LOP 9,75 VP 23,172 SAP 6,46 AZP 81,43 TAL 337,|1 TAP 141,il RCA |47,97 APO 811,41 V2 16,13?

RC 1DT,9gD GL -S6,Ot GP 38.11ZAL 114.99 ZAP |O?,lt iTS 164.81ZAE 133.98 ETE Ill,Z7 ZAC 140,71ET¢ lTl,8D L¥1 -48,70

PLANETOCENTRI¢ COql¢

C3 $4,169 VHL 5.84? DLA -S8,|1 RAL 23,95 RAO IQ4t,I V[L 12,413 PTH T,32 VHP 4,941 DPA 16,64 RAP 211,4i ECC 1.5i27

LNCH AZMTH LNCN TIME L-I TIME |HJ LAT |NJ LQNG |RJ RT AIC |NJ AZMTH |NJ TIME PO CIT TIH |NJ 2 LAT INJ 2 LONG

56,86 D 33 19 203|.68 23.31 55.90 288,39 144.18 1 ? 22 1032,7 42.54 37.89

38.86 0 33 29 2032.1R 23.31 §5.90 218.39 |44,68 1 ? 22 1032.? 42.54 57.89

36.66 O 33 tg 1031.68 23.31 55.99 268,39 144.18 1 T 21 |032.? 42,54 37.89

36.86 O 33 29 2031,68 23,31 55,90 2ti.39 144.66 1 ? 22 I932.? 41,54 57.89

36,86 D 33 29 2032.68 13,51 55.90 268.39 144.88 1 7 22 t932.? 42,54 37.69

36.86 D 33 19 2032,68 23,3! 55.90 260.39 |44,11 1 7 22 1032.? 42.54 37,69

36.86 9 33 2g 2032.68 23.31 55,90 268,39 144.88 1 7 22 1032.T 42.54 ??.89

DIFFERENT 1Ab CCRRECTION6 M|O-COURSE EXECUTION ACCURACY ORBIT DETERMIHATION ACCURACY

TDE -.6312 TRA .2311TC3 -,475t IAU ,6004 3iT 935.4 6DR 4|37.? 863 SIS,? IT 3|.6 6R I98.5 iS 102,3

RD[-I.9570 RRA-1.819T RE3 1.2246 FAU .11486 RRT °.2?29 RRF ".9996 RTF .2845 CRT .769R CR$ .9997 CST .7530

FOE 4.6488 FRA 4.5995 FCS-2.9084 86P 7016 SOD 4242.1 R23 ,0018 R13 -.9997 LiA 151.2 MSA 20.3 SSA .1

BD[ 2.0563 iRA 1.8345 8C3 1.3136 FSP 1302 $61 4145.8 362 898.2 THA 93.70 ELI 111.2 EL2 19,? ALF 76.94

LAUNCH DATE APR 8 1971 FLIGHT T|_ 230.00 ARRIVAL DAT[ NOV 24 1971

HELIOCENTRIC CCNIC DISTANCE 557.571 EARTH TO MARS

RL 149,77 LAL ,00 LOL 197.52 VL 02.260 GAL "3.82 AZL 81.69 HCA 185.67 SMA 18t.43 ECC ,_8638 "NC 8.305 ? Vl 29.T5U

RP 212.57 LAP -.82 LOP 23.13 VP 22.741 GAP 4.23 AZP 98.2? TAL 335.26 TAP 160.92 RCA 147,61 APO 215.25 V2 25.615

RC 132.153 GL 53.99 GP -48.81 ZAL 117.38 2AP 90.07 iTS 178.81 ZAE 116.60 [TE 214.49 ZAC 53.62 [TC 272.16 LV! 35.12

PLANETOCENTRIC CON|C

C3 33.043 VHL 5.748 DLA 41.17 RAL 316.81 RAD 6648.2 VEL 12.366 PTH 7.25 VHP 5.193 DPA -?0.38 NAP 313.88 ECC 1.5458

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZHTH |HJ TIME PO CIT TIM INJ 2 LAT [NJ 2 LONG

50.00 11 50 27 4184,62 -37.33 188.35 219.53 36.06 13 O 12 3184.6 -46.68 158.08

58.73 9 57 7 4469.91 -18.24 200.64 204.69 52.42 11 11 57 3489.9 -31.90 178.66

58.73 9 57 ? 4489.91 -18.24 200.64 204.69 52.42 11 11 57 3489.9 -31.90 178.66

58.T3 9 57 ? 4489.91 -18.24 200,64 204.69 52.42 11 11 57 5489.9 -31.90 178.66

58.73 9 57 7 4489.91 -16.24 200.64 204.69 32.42 11 11 57 3489.9 -31.90 176.66

5:_ 9 57 ? 4489.91 "16.24 200.64 204.69 52.42 11 11 37 3489.9 -31.90 178.66

58.73 9 5? ? 4489.91 -18.24 200.64 204.69 52.42 11 11 57 3489.9 -31.90 176.66

DIFFERENTIAL CCRRECTZON8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATI_ ACCURACY

TDE 2.2979 TRA .9519 T_S-1.2460 $AU .iSiS SiT 2982.8 SiR 5285,9 563 $1g,O 6T 116.1 8R 177._ 88 104.6

ROE 3.3708 RRA 2.?972 RC3-|.4901FAU ,08296 RRT ,9402 RRF .9995 RTF .9395 CRT .9679 CR6 -.9999 CST -.966Q

FOE 4.4265 FRA 3.8211 FC3-2.1738 86P 10157 SOB 6069.4 R25 ,0818 RI3 .9961 LSA 235.6 MSA 16.1 $SA .2

802 4.0794 iRA 2.954? BCS 1.9443 FSP 108? SGI 6003.1 362 694.6 THA 61.36 ELI 211.1 EL2 15.1ALF 56.86

LAUNCH DATE APR 8 1971 FLIGHT TIM( 232.00 ARRIVAL DATE NOV 28 1971

HELIOCENTRIC CONIC DISTANCE 561.734

RL 149.77 LAL .00 LOL 197,52 VL 32.260 GAL -3.85 AZL 63.43 HCA 186.85 8MA 29,750

RP 212.86 LAP -.?8 LOP 24.32 VP 22.?04 GAP 4.04 AZP 96.53 TAL 335.03 TAP 25.782

RC 134.475 GL 46.69 GP -44,50 ZAL 121.74 ZAP 88.71 iTS 177.54 ZAE |17.99 [TE 31,29

PLANETOCENTRIC CONIC

C3 25.650 VHL 5.065 DLA 34.30 RAL 320.15 RAD 1645.3 VEL 12.067 PTH ?,05 VHP 4.627 OPA -66.41 RAP 309.69 ECC 1.4221

LNCH AZNTH LNCH TIME L-! TIME |NJ LAT INJ LONG INJ RT AiC INJ AZMTH INJ TIME PO CST TZN INJ 2 LAT INJ 2 LONG

SO.D0 13 ! 36 3925.44 -44.88 168.15 216.08 72.18 14 ? 1 2925.4 -46.98 133.26

60.00 12 41 25 3979.36 -34.85 |68.30 211.40 68.34 13 47 44 297g.4 -49.24 130.59

69.73 11 6 42 4242.22 -17.72 181.?0 202.24 10.14 12 17 44 3262.2 -28.45 158.31

69.73 11 6 42 4262.22 -17.72 |81.70 202.24 IO,14 12 17 44 3262.2 -28.45 ]58.31

69.75 11 6 42 4262.22 -17.72 181.?0 202.24 60,14 12 17 44 3262.2 -28,45 152.31

69.75 11 6 42 4242.22 -|7.72 181.70 202.24 60.14 12 l? 44 3262.2 -28.45 158.51

69.73 11 6 42 4262.22 -17.72 181.?0 202.24 69.14 12 !? 44 5262.2 -26.45 158.31

DIFFERENT |AL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OET[flNIN_TION ACCURACY

TOE 1.9657 TRA 1.1224 TC3-1.6273 IAU .7966 3iT 3166.2 5DR 4917,9 SG5 817,1 ST 113.6 iR 155.5 35 115.6

ROE 2.5?99 RRk 2.6145 RC3-1.6657 FAU .lOll5 RRT ,9489 RRF ,R685 RTF ,_.54 CRT ,9890 Eft| -,9999 CIT -,i096

FOE 4.7T63 FRA S,OT3$ FC3-3,4140 |5P 9??3 368 5446.9 R23 .0921R|3 .9952 LSA 224.2 NSA IS.1 iRA .2

992 3.2434 ERA 2.8455 8C3 2.3287 F|P 1435 561 5?86.9 362 849.2 THA 57,50 ELl 192.1 EL2 13.4 ALF 53.95

LAUNCH DATE APR I 197I FL|GHT TIME 234.00

HELIO¢ENTR|¢ CONIC DI|TANCE 515,10| [ARTH TO MARS

RL 149.?T LAL ,00 LOL tiT,St VL St,riO GAL -3,90 AZL 84,i5 HCA 180,03 iMA 181,44 [CC ,18189 INC 5,3933 Vt 29,7|0

RP 215.18 LAP -.75 LOP 25,52 VP 2t,lll lAP 3.84 AZP SS.3O TAL 334,?9 TAP lit.it RCA 147,53 APO 215.34 Vt R5.749

R¢ 131.814 GL 40.33 GP °4D.R? ZAL 125,40 ZAP 87.13 iT8 |?6.42 ZA[ 1lt.73 [TE 207.44 ZAC 62.20 2TC 271.62 LV| 2?.96

PLANETO¢tNTR|C CONIC

¢3 11.532 VHL 4.940 DLA 28,3? RAL 312.17 RAO tQ43.5 VEL 11,89? PTH 1.81 VHP 4,210 DPA -12,77 RAP 305.65 [CC 1.3544

LNCH AZNTH LNCH TIN[ L-I TIME IHJ LAT |NJ LONG INJ RT AiC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 46 21 3740.18 -4T.39 151.04 209.92 05.12 14 50 41 2740.2 -43.73 116.65

60.00 13 48 O 5740.79 -39.30 149.67 208.50 80,26 14 50 28 2740.6 -39.01 116.51

?D.OO 13 47 45 3741.g9 -31,31 147.66 206.41 75.61 |4 50 5 2742.0 -34,11 119.50

BO.O0 15 46 30 3?45.79 -23.42 145.29 203.?3 70.93 14 48 31 2745.6 -29,14 119.33

8?.66 13 29 13 3801.73 -16.06 141.34 200,68 6t,30 14 32 34 2801.7 -24.46 122.43

100.00 16 29 22 3220.26 -23.42 106.66 203.?3 70.93 17 23 2 2220,3 -29.14 80.?0

110.00 18 47 9 2790.61 -31,51 76.59 206.41 75.81 19 33 38 1789.8 -34.11 48,22

DIFFERENTIAL CCRRECTION6 H|D-COUR$E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TO[ 1,7512 TRA 1.2831 TCS-l.g956 BAU ,?85? 8iT 3368.6 S_ 4532,0 $63 98g.3 ST ]11.5 8R 137.0 iS 122.0

RDE 2,0587 RRA 2.426? RC$-I.7584 FAU .11659 RRT .9554 RRF .9994 RTF ,9550 CRT .9906 CR5 -.9998 C$T -.9875

FOE 4.9373 FRA G.1718 FCS-4.6878 DiP 9426 $GB 5662.9 R23 ,1041 R13 .9940 LSA 214.2 MSA ]4.1 SSA .2

BDE 2.7027 iRA 2.7451BCS 2.6598 F6P I749 861 5603.D $62 $07.6 THA 53.8? ELI 176.2 EL2 11.g ALF 50.92

EARTH TO MARS

161.43 ECC .19660 INC 6.5?36 Vl

1tl.88 RCA 147,57 APO 215.28 V2

210,93 ZAC 58.15 ETC 271.98 LVI

ARRIVAL DATE NOV RR IR?t
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH OATE APR R IRTI

NEL|O¢ENTmlC CONIC

HL 149.?? LAL .00

RP 213,40 LAP ".71

mC 139.171 GL 34,88

PLANETO¢ENTRIC CONIC

C3 19.078 VHL 4,SRR

LNCH AZNTH LNCH TIN[

50,00 14 2_ $9

60.00 14 33 SO

70,00 14 SO 8

80.00 SS 21 46

90.00 66 2S S

S00,00 S8 4 38

FLIGHT T|H[ |36.00 ARRIVAL DATE NOV IO 19?1

O|ITkNCE STO.OT4 EARTH TO HARS

LOL tR?.S8 VL 32.26| GAL "3.64 AZL 65.$S HEA Ill.|| INA IDS,4S ECC .68723 INC 4.447? Vl 29.750

LOP 2G.?S VP 62.626 GAP 3.66 AZF 94.39 TAL 334.SS TAP 163.76 RCA |47.48 APO 215.43 V2 25.714

GP -36.73 ZAL 128.40 ZAP 8S.43 IT8 $?S.46 ZAE 118,gS ET[ 204.1D ZAE 8S,?Y ETC 271.)9 LV| 64.92

OLA 26.28 RAL 325.14 RAO 6642.4 V[L ||.794 PTH 6.82 VHP 4.0|S DPA "5R.$3

L'! fINE INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CIT TIN

3596.34 "47.32 637.36 204,33 95.64 1S 22 ST 2698.3

35?0.82 "40,30 13S,36 204,80 89.90 15 32 49 2STO.D

362|.24 -33.85 t32,00 204.46 86.|4 SS 48 49 2621.2

3422.03 "28.T4 622.?8 203.75 8S,SS |6 18 46 2A22.0

3267,80 -26,62 107.39 203.3? 80.0? S? 68 39 2217.0

2896.50 -28.74 84.15 203.T5 81.55 18 52 54 6896.S

RAP 302.46 ECC 1.3140

INJ 2 LAT INJ 2 LONG

"SO.IS SOS.SO

-35.93 lOS.IS

-32.3| 602.36

-29.36 95.38

-28,61 80.49

-29,36 56.74
110.00 69 49 64 2568.00 "33.85

DIFFERENTIAL CC_RECTION6

TOE S.8618 TRA S.4436 TC3-2.3274 BAU ,7484

ROE 1.7012 RRA 2.2408 RC3-1.?742 FAU .62884

FOE 4.9995 FRA ?.ROSS FC3-5.8486 BSP 9206

90E 2._435 BRA 2,6720 BE3 2.9265 FSP 2004

59.91 204.45 85.14 20 32 23 1568.1 -32.31 31.20

NIO-C(_RSE [XECUTI_I ACCURACY _BIT DETERMINATION ACCURACY

SGT 3584.9 $GR 4206,5 8G3 1133,? ST 110.2 8R 121,6 86 125.S

RRT ,9807 RRF .9993 RTF ,9803 CRT .9924 CRS %9998 CRT -.9887

608 5626.8 R23 .1162 RI3 .9926 LSA 206.1 NSA 13.0 8SA .S

$61 54?3,7 SO2 ?64.5 THA 49.73 ELi 163.8 EL2 10.1 ALF 4?.86

LAUNCH DATE APR 8 1971 FLIGHT TIHE 236.00 ARRIVAL DATE DEC 2 197S

HELIOCENTRIC EONIC

RL 149.?? LAL .00

RP 213.?? LAP -.68

RC 141.545 GL 30.15

PLANETOCENTRZ¢ CONIC

DISTANC[ $74.247 EARTH TO MARS

LOt. 197.52 VL 32.263 GAL -3.99 AZL 88.26 flEA 190.49 8HA 181.48 ECC .18?63 IN¢ 3.7486 VS 2G.?SO

LOP 27,90 VP 22.591 GAP 3.4? AZP 93,89 TAL 334.26 TAP 164.66 RCA 147.43 APO 215.53 V2 25.880

GP -33.63 ZAL 130.34 ZAP 63.65 ET$ 674.65 ZA[ 118.89 ETE 201.21 ZAC 88.89 ETC 271.18 LVI 22.34

C3 17.553 VHL 4.190

LNCH AZNTH LNEN TIHE

30.00 14 30 9

80.00 15 ? 26

TO.D0 $3 33 41

80.00 16 38 44

go.DO 1? 26 32

100.00 IB 39 36

liD.DO 20 33 ?

OLA 68.94 RAL 327.07 RAO 6641.7 VEL 11.730 PTH 6.76 VHP 3.836 OPA -56.66 RAP 299.95 ECC 1.2889

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO C6T TIM INJ 2 LAT INJ 2 LONG

3488.40 -46.04 126.87 200.18 t03.63 15 48 16 2488.4 -35.88 97.75

3440.38 -39.74 124.32 20t.78 97.37 16 4 47 2440.4 -32.53 95.77

3383.12 -34.08 118,67 202.30 92.42 18 29 44 2383.1 -29.54 90.89

3228.15 -29.84 108.50 202.44 86.97 17 10 32 2228.1 -27.23 81.39

3002.87 -26.19 91.89 202.39 87.86 18 18 34 2002.9 -26.32 85,04

2702.62 -29.84 69.87 202.44 88.97 19 44 39 1702.6 -27.23 42.75

2409.93 -34.08 47.59 202.38 92.42 21 13 1? 1409,9 -29.34 19.81

DIFFERENTIAL CCRRECTION8

70[ 1.$172 TRA 1.5988 TC3-2.8262 BAU .7390

ROE 1.4448 RRA 2.0817 RC3-I.7395 FAU .63869

_D£ 5.0008 FRA 7.8863 FC3-6.8353 BRP 9056

80E 2.0949 DRA 2.6247 BE3 3.1492 FSP 2221

LAUNCH DAY[ APR 8 1971

HELIOCENTRIC CONIC

RL 149.77 LAL .00

RP 214.08 LAP ".64

_C 143.936 GL 26.11

PLANETOCENTRIC CONIC

C3 IS.3SS VHL 4.072

MID-COURSE EXECUTION ACCURACY

3ST 3806.1 3GR 3884.! 863 1250.?

RRT .9647 RRF .9996 RTF .9646

SOB $43_.0 R23 .1274 R13 .9909

SGl 5389.9 SG2 726.8 THA 45.60

FLIGHT TIHE 240.00

OISTANCE 578.421

LOL 197.S2 VL 62.266 GAL -4.04 AZL 86.81 HCA 191.$8 SNA

LOP 29.08 VP 22.554 GAP 3.26 AZP 93.13 TAL 333.9? TAP

_o -30.92 ZAL 132,83 ZAP 8S.83 ET6 173.98 ZAE 118.11ETE

OLA SS.28 RAL 328.TS RAD 6641.$ vEL 1i.689 PTH 6,72 VHP

LNCH AZNTH LNCH TINS L-! TIME INJ LAT

30.00 15 12 18 3396.40 "44.29

DO,DO 15 34 37 333R.88 -38.49

70,00 !1 711 3241.07 -63.33

gO,DO 16 S8 54 3085.23 -29.$4

90,00 18 10 0 2849.29 -28.11

100,00 19 89 46 2559.?1 "29,$4

110.00 2| 6 37 2287.89 -33.33

D|_FERENT IAL CCRRECTION8

TDE 1.4529 TRA 1.7312 TCS-2.RS$1 6AU .7400

ROE !.2534 RRA 1,926G RC3-1.6?24 FAU .1461|

POE 4.9630 rRA 8.3126 FC3-?.6311 |SP DS?O

606 1,9189 6RA 2.8035 6C3 3.3374 FSP 2391

LAUNCH DATE APR e 1971

HELIOCENTRIC CONIC

ORBIT DETERMINATION ACCURACY

8T 109.4 SR 108.6 88 126.8

CRT .9943 CR8 -.9994 CST ".9900

LSA 199.3 HSA 11.9 8SA .4

ELI 154.0 ELI 8.2 ALF 4_.?9

RL 149.?? LAL ,00

RP 214.39 LAP ",60

RC 148.344 GL 22.84

PLANETOCENTRI¢ CONIC

C3 15.989 VHL 3.996

LNCN A2NTH LNCH TIME

S0.00 IS 30 42

60.00 1S ST O

?0,00 IS 34 13

DO.O0 17 26 34

90.00 19 43 SO

100.00 20 11 28

llO.OO 21 36 69

DIFFERENTIAL

TOE 1.40??

ROE 1.1039

FDE 4.8834

DOE 1.7889

ARRIVAL DATE DEC 4 197t

EARTH TO MARS

101*51 ECC ,18808 INC 3.1924 Vl 29.?50

165,55 RCA 14T.37 APO 215.65 V2 25.$45

196.5_ ZAC 71.63 [TC 270;99 LVI 20.10

3,7iG OPk -34.i4 RAP 287.90 ECC 1.2?20

INJ LONG INJ RT ASC XNJ AZNTH INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

118.91 197,39 109,$4 16 D 52 2896.4 -32.12 92.12

115.61 199.65 103.01 16 30 14 6336.9 -29.31 68.99

I09.23 200.83 97.96 17 1 12 2241.1 "26.89 8_.38

67.90 201.31 94.$3 17 48 20 2085.2 "24.70 ?1.S2

80.$7 201.42 93.27 16 57 30 1849.3 -23.93 54.43

36,27 201,31 94.53 20 22 26 lSSg,? "24,70 32.09

38.15 200,83 97.96 21 44 45 1287.9 "2_.69 11.47

NIO-COUR$2 EXECUTION ACCURACY ORE1T OETERMI NAT!ON ACCURACY

SOT 4028.6 SGR 3686.7 SG3 1342.5 ST 109.2 8_ 97.7 IS 127.1

RRT .9679 RRF .9986 RTF ._,?O CRT .99Sl C_S-.9990 CIT -.ill4

SGB 5393.4 R23 ,1371 RI3 .SIS3 LSA 193.7 NSA 10.9 SSA .S

3G! SSSO.S $62 STS,9 THA 41,56 EL! 148.4 EL2 8.4 ALF 41.82

FLIGHT TINS 2A2.00 ARRIVAL DATE DEC 8 t9?l

DISTANCE 582,$9A EARTH TO MARC

LOt. 19T.S2 VL 32.267 GAL -4.09 AZL 87.26 HCA 192,76 SNA 161.SS [CC .10869 INC 2.7368 Vl 29,710

LOP 30.26 VP 22,617 GAP 3.30 AZP 92.6? TAL 333.68 TAP 166,43 RCA 147.31 APO 213.79 V2 25.609

GP "26,$3 2AL 134.45 ZAP 80.01 ITS 173.42 ZA[ 317.28 [TE 196.20 ZAC ?4.03 ETC 2?0.11 LVI !1,16

DLA 12,06 RAL 330,22 RAO 6M1.0 V[L 1t,662 PTH 6,?0 VHP 3,628 OPA -51.91 RAP 296.17 ECC

L*I TIHE INJ LAT INJ LONG INJ _T A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ

3323.08 -42.44 S|2.64 196.64 S13.93 16 26 5 2323.1 -29.02

3233.08 -36.99 S09.20 198.20 10T.28 16 SI 13 2253.1 -26.43

3843,SS -32.16 60t.86 199.63 602.16 17 26 3? 2143.6 -24.02

29T3,28 "28.60 89,?0 200.58 98,75 18 18 7 1973,3 -2_.23

2730.39 "2?.34 ?2,06 200.60 g?.S2 Ig 29 20 1730.4 -21.$4

2447.?S -28.66 SI.O? 200.$8 96.76 20 52 14 1447.T -22.23

2160,3T -32.16 30.78 19R.83 102.16 22 SO 10 1190.4 -24.02

CCRR[CTION8 NID-COUR3E £XECUTI(_I ACCURACY

TRA 1,8982 TC3-3.1253 BAU .7494 8ST 4249.4 $GR 3308.4 SG3 1411,0

RRA 1,7799 RC3"I.S9?D FAU .IS299 RRT .9707 RRF .9964 RTF .9?08

FRA 8.9897 FC3-8,2940 BSP 8886 8GO $386.5 R23 ,1439 R13 ,9880

BRA 2.6022 BE3 3.$100 FRP 2498 $G1 5348,3 SG2 631.9 THA 37.70

1.2628

2 LONG

S?.88

63.67

76.23

84.13

48,54

OR.SO

S,14

CRSIT DETERMINATioN ACCURACY

ST 10g.3 8R 88,3 88 126,1

ERT .99?7 CRS -.9996 CST -.9926

LSA 188.S MSA 10.1 SSA ,S

ELS 140.4 EL2 4.7 ALF 38.93
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCH OATE APM 8 197|

MELIO(EMTfllC CONIC

RL 149,TT LAL ,00

RP 214.72 LAP ",5?

RC 148,??0 GL il.13

PLANETOCENTRIC CONIC

C3 13,660 VML 3.648

LNCH AZHTH LNCM TIME

5O.O0 15 46 E3

60.00 16 19 SO

TO.O0 16 36 43

90.00 1? 54 34

90.00 19 11 24

100.00 20 37 2S

110,00 21 56 9

LOL Ig?.SE VL 36.2?0 GAL

LOP 31,44 VP 22.460 6AP

GP -26.42 ZAL t3s. Tg ZAP

FLIDHT TIME 244.00 ARRIVAL DATE DEC 8 19T!

DISTANCE 566,165 EARTH TO HARE

"4,16 AZL 87,64 HCA 163o63 8HA |6|.§6 [CC o1|614 INC 2,3615 Vl 29,?60

E,9E AZP 92.29 TAL 333,37 TAP [67,30 RCA [4T.ES APO 213.64 V2 65.$?3

78,20 [T8 172.96 ZA[ 116,26 [T[ 194.14 ZAC 76.15 ETC 270.66 LV! 16.44

VEL 11,646 PTN 6,96 VHP 3.566 DPA "49.94 RAP 224,71 ECC 1,2868

INJ RT ABE INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

194.6[ 117,21 16 40 46 2262.7 -26,35 64,$9

!97.52 110.53 17 8 55 2184.3 -23,91 ?9,sg

199.30 105.39 17 47 47 2064.0 -21.64 ?!.28

200.23 10t.89 18 42 36 1882.8 -19.96 58.37

POO,51 100.77 18 55 19 I634,9 -19.32 40,42

200.23 101.99 21 16 43 1357.3 -19.96 19,74

199.30 105,69 22 31 20 1110.8 -21,64 .20

DLA 9.34 RAL 881,84 RAD 8640,8

L-! TIME INJ LAT INJ LONG

3262.68 -40,66 100.14

3184.28 "35,4T 103,99

5064,01 -30.67 96.03

2882,88 -27.35 63.21

2634o86 -26.31 65.27

2357,31 -27.3§ 44.58

2110.83 -30.87 24.94

OIF_[MENT IAL CORRECTIONS

TOE 1.3818 TRA 2.0472 TC3-3.3276 6AU .7604

ROE .9942 RRA 1.6529 RCS-I.4g4? FAU .|3654

FOE 4.8322 VRA 9.3946 FC3-8.6930 86P 8S48

60[ 1,?022 BRA 2,6311 8C3 3.6461 F6P 2609

LAUNCH DATE APR 8 1971

HELIOCPNTRIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4471.0 8GR 3063.1 803 1464.1 8T 110.0 SR 80,8 63 125.9

RRT .9720 RRF ,9979 RTF ,9726 CRT .9969 CRS -.9978 CST -.2938

SOB 5419.6 R23 ,1500 R13 ,9867 LSA 188,2 NSA 9,3 38A .7

661 5386.6 SG2 597.1THA 34,14 ELI 136.5 EL2 3.1ALF 36.30

FLIGHT TIME 246.00 ARRIVAL DATE DEC 10 1971

DI6TANC[ 390.934 EARTH TO NAR6

ML 149.77 LAL .DO

RP 215.04 LAP -.53

RC 151.211GL 17.02

PLAN_TOCENTRIC CONIC

C3 15.374 VHL 3.921

LNCH AZMTM LNCM TIME L-I TIME ;NJ LAT

50.00 15 39 55 3212.55 -39.03

60.00 16 31 59 3127.20 -34.03

70.00 17 15 50 2998,20 -28.59

60.00 18 16 27 2808.35 -26,39

90,00 19 34 32 2559.40 -28.19

100.00 20 59 19 2282.82 -26.39

110,00 22 lS I? 2045.02 -29.$9

OIFF[RENTIAL CCRRECTIONS

TD_ 1.3699 TRA E.1998 TC3-3,501? BAU ,7741

MDE .9084 RRA 1,5377 RC3-1.3865 FAU .18844

FDE 4.7800 FRA 6,7|49 FC3-8.8217 66P 8062

BO[ 1,6438 6RA 2,6813 8C3 3.7662 FSP 2698

LAUNCH DATE APR 6 1971

N[LIOCENTR|C CONIC

RL 149.77 LAL ,00

RP 218,3T LAP -.50

RC 133.669 GL 14,74

PLANETOCENTRIC CONIC

C3 15.276 VHL 3.908

LNCH AZHTH LNCM TIME

50.00 t6 11 44

60.00 16 46 1

70.00 17 32 21

60.00 18 35 15

60.00 19 54 19

100.00 21 16 8

riD,D0 22 31 47

L<X. 197,52 VL 32.274 GAL -4,21AZL 87.96 HCA 198.10 8NA 181.65 ECC ,18974 INC 2.0430 Vl 29,?30

LOP 32,61VP 22.443 GAP 2.7_ AZP 91.97 TAL 333.08 TAP 168.16 RCA t47.18 APO 216.11 V2 28,336

GP -24,56 ZAL 136.91ZAP 76.42 ET6 172.58 ZAE 115.10 ETE 192.33 ZAC 76.03 ETC 270.81LVI 14.94

DLA 7,00 RAL 332.73 RAD 6640,? VEL 11.637 PTH 6.66 VHP 3.523 DPA -48.18 RAP 293.44 ECC 1.2530

INJ LONG |NJ RT A$C INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

LOL 197.52 VL 32.277 GAL

LOP 33.78 VP 22.406 GAP

GP -22.90 ZAL 137.86 ZAP

104,44 194.09 119.72 16 53 27 2212.6 -24.08 81.99

99.84 197.18 113.03 17 24 6 2127.2 -21.73 76.34

91.33 199.13 107.89 18 5 48 1990.2 -18.55 67.32

77.98 200.18 104,50 19 3 16 1806,3 -17.94 58.77

39.79 200.Sl 103,29 20 17 6 1556,4 -17.33 38.32

39.35 200.16 104,80 21 37 22 1282.8 -17,94 15,13

20.25 199.13 107,69 22 49 22 1045.0 -19.55 856.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6Gr 4691.0 6GR 2840.6 663 1802.2 ST 111.3 SR 74.6 88 124.8

RRT .8729 RRF ,9973 RTF .974! CRT .9997 CR8 -,9970 CDT -,9950

SOB 5484.1 R23 .1541 R13 ,9885 LSA 582.9 MSA 8.6 6SA ,6

861 5454.9 802 568.2 TNA 30.87 ELl ISa.O EL2 1.6 ALF $3,82

FLIGHT TIME 246,00 ARRIVAL DATE DEC 12 1971

DISTANCE 898.101 EARTH TO MARS

-4.27 AZL 88.23 HCA 196.27 SMA 181.71 ECC .19039 INC 1.7702 VI 29,780

2.56 AZP 91,70 TAL 332,72 TAP 169.00 RCA 147.11 AFO 216.30 V2 25.499

74.67 ET8 172,27 EAR 113,65 ETE 190,78 ZAC 79.71 ETC 270.30 LV! 13,61

DLA 4.98 RAL 333,81 RkD 8840.7 VEL 11.633 PTH 6.67 VMP 3.494 DPA -46.62 RAP 292.34 ECC 1.2514

L-I TINE INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

3170.68 -37.58 101.49 193.93 121.66 17 4 35 2170.7 -22.14 79.69

3079.47 -82.71 86.48 197.14 114o99 17 37 20 2979,5 -19.85 73.70

2943.19 -29.38 87.51 199.22 109.85 18 21 24 1943.2 -17.73 64.10

2746.20 -25,26 73.71 200.36 106,48 19 21 ! 1746.2 -IG.16 30.01

2491.01 -24.09 58.32 200.73 103.27 20 38 50 1491.0 -13.57 31.53

2220.9? -25.26 35.08 200.36 106.48 21 5S 7 1220.7 -16.16 11.38

1990.01 -28,38 18.43 199.22 109.88 23 4 37 990.0 -17.73 333,02

DIFFER ENTIAL CORRECTIONS

TOE !.3709 TRA 2.3479 TC3-3.8471 6AU .7888

RO[ .8439 RRA 1.4353 RC3-1.2713 FAU .15812

FOE 4.7511 FRA 9.9790 rC3-8,9613 25P 9306

ROE 1,6096 ERA 2.7319 8C3 3,8824 FSP 2790

LAUNCH DATE APR 8 1971

NELIC_ENTRIC CONIC

RL 149.?T LAL .00

RP 213.71 LAP -.46

RC 156.143 GL 12.74

PLANETOCENTRIC CONIC

C3 15.264 VML 3.907 OLA

_NCH AZMTM LNCH TIME L-I TIME INJ LAT

50.00 16 22 10 3135.49 -36.29

60.00 16 86 19 3039.28 -31.82

70.00 17 46 45 2896.82 -27.27

80.00 18 Sl 35 2693.81 -24.20

90.00 20 11 30 2435.90 -23.06

100.00 21 34 27 2168,26 -24.20

110.00 22 46 12 1943.64 -27.27

DIFFERENTIAL CORR(C_ION$

TOE 1.3707 TRA 2.4893 TC3-3.7938 6AU ,8116

MD_ .7791RRA 1.3302 RC3-1.1939 FAU .16089

FD( 4.6348 FRA10.0999 FC3-9.1254 BSP 9391

BD[ 1.5767 DRA 2.8224 BE3 3.9772 FSP 2768

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4909,3 3_ 2641,8 803 1§29,1 ST |13.1 3R 69.3 66 124,4

RRT ,9726 RRF .V968 RTF ._,43 CRT .9999 CR8 -.9959 CST -.9961

868 5373.0 R23 .1577 RI3 .g843 LSA 181.9 MSA 3.1 83A 1,0

361 5548.6 802 34t.8 THA 27.92 ELI 132.8 EL2 1.0 ALF 31.56

FLIGHT TIME 250.00 ARRIVAL DATE DEC 14 1971

DISTANCE 599.268 EARTH TO MAR8

LOL 187,52 VL 32.281 GAL -4,33 AZL 88.47 MCA 197.44 8NA 181.77 ECC .18109 INC 1.3336 Vl 29.760

LOP 34.98 VP 22.3?D GAP 2.38 AZP 91,46 TAL 332,39 TAP I§g,03 RCA 147.04 APO 216,81 V2 ES,461

GP "21.41 ZAL 130.67 RAP 72.86 ET8 |72,01 ZAE 112.32 ETE 18g.36 ZAC 81.20 [TC 2?0.26 LV! 12.43

3.22 RAL 334,81 RAD 6640,7 V£L 11.632 PTM 6.87 VHP 3,4?? DPA -43.21 RAP 291.37 [CC 1.2812

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

gg.10 lg4.02 123.18 17 14 23 2138.3 -20.49 78.17

g8.74 197.32 116.54 17 48 59 2039.3 -18.23 71.54

84.36 lgg.49 111,41 18 35 2 1896.8 -16.14 61.44

70.18 200.71 108,04 19 36 29 16g3.8 -14.60 46.90

51.62 201,10 106.84 20 52 6 1433.9 -14.02 28.23

31.53 200,71 108.04 22 10 35 1168.3 -14.60 8.27

13,28 199.49 111.41 23 18 35 943.6 -16.14 350,56

MID-COURSE EXECUTIC4q ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5118.4 $GR 2448.1SG3 1538.6 ST 11_.6 SR 64.2 _S 122.1

RRT .g741RRF .9956 RTF .9769 CRT .9ggs CRS -.g944 CST -.9g6T

3GB $673.7 R23 ,IS36 R13 .9842 LSA 17g.2 MSA 7.9 SSA 1.1

SG1 5651.6 SG2 501.0 THA 25.19 ELI 131.3 EL2 1.7 ALF 29.26

432



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ APR 8 197!

HELIOCENTRIC C_I¢

RL 149.T7 LAL ,00

RP 218.04 LAP ".42

Re 158.631GL 10,98

PLANETO¢ENTRI¢ CQ_lIC

C3 I5.319 VHL 5,914

LNCM AZNTN LNCH T1M[

SO.D0 16 31 27

SO.DO 17 9 14

70.00 17 59 29

DO.D0 19 8 58

90,D0 20 26 56

100.00 21 48 50

FLIRNT T|HE 292.00

DISTANCE 80].430

LOL 167,92 VL 32.206 GAL -4.40 AZL 88.6T HCA |90,60

LOP 5D,11 VP 22.333 GAP 2,20 AZP 91,2D TAL 332,05

GP -20,08 ZAL 139.39 ZAP 71.29 [76 171080 ZAE 111.16

OLA 1.69 RAL 339,?4 RAD 6640,T YEL 11.63S PTH 6,67

L-| TIME |NJ LAT INJ LONG ]NJ RT ASC ]NJ AZNTH

3105.85 "39,17 97,16 194.28 124.38

3005,32 "30,46 91.46 197.66 117.77

2657.56 -26.26 R!,75 199.90 112.66

2649.30 -23.23 67,24 201.18 109,30

2389.16 -22.10 48.52 201.60 10D.11

2123,85 -23.23 28.61 201.18 109.30

ARRIVAL DATE DEC 18 1971

EARTH TO MARS

RNA 181.84 [¢C ,i9|82 INC 1.3259 V1 29.750

TAP 170069 RCA 146.96 APO 216.73 V2 25,424

ETE 188.15 Zk C D2.55 ETC 270.15 LVI 11.$7

VHP 3,469 OPA -43,gS RAP 290.92 [CC 1,2521

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 23 13 2105.9 -19.OR T6.16

17 59 20 2005,3 -18.84 69.74

|8 47 7 1857.5 -14.77 59.22

19 50 ? !649.4 -13.24 44.39

2| 6 25 1389.2 -12.67 25.47

22 24 13 !123,9 -13.24 5,67

110.00 22 58 55 1904.37 -26.26

DIFFERENTIAL CCRRECTIONa

TOE 1.3D35 TRA 2.6369 TC3-3.9096 BAU ,9319

ROE .7328 RRA 1.2405 RCS-|.IOI2 FAU .16046

FOE 4.5713 FRAIO.2167 FC3-9.0681 8SP 9616

60E 1.5655 8RA 2.9141BC3 4.0619 FSP 2785

LAUNCH DATE APR 8 1971

10.67 199.90 112.66 23 30 40 904,4 -14.77 348.14

MID-COURSE EXECUTION ACCURACY CRBIT DETERN|NATION ACCURACY

$GT 5327.5 6DR 2279.1 863 1543.3 8T i16.7 SR 60.2 SS 120.8

RRT .9740 RRF .9944 RTF .9779 CRT .9986 CRS -.9927 CST -.99?4

SOB 5794.5 R23 .1508 R13 .9836 LSA 178.3 NSA 7.7 SSA 1.2

8GI 5774.9 SG2 476.0 THA 22.78 ELI 131,3 EL2 2.8 ALF 27.25

FLIGHT TIME 254.00 ARRIVAL DATE DEC 18 1971

HELIOCENTRIC CON|C

HL 149.77 LAL .00

RP 218.39 LAP -.39

RC 161.154 GL 9.42

PLANETOCENTRIC CONIC

C3 15.427 VHL 3,928

LNCM AZMTH LNCH TIME

50.00 16 39 47

60.00 I? 19 0

TO.DO 18 10 49

80.00 19 18 45

90.00 20 39 59

100.00 22 1 35

110.00 25 10 15

DSSTANC( 607.589 EARTH TO MARS

LOL 197.52 VL 32.291 GAL -4.46 AZL 88.86 HCA 199.76 SNA 181,92 ECC .19260 INC 1.1439 V1 29.750

LOP 37.27 VP 22.296 GAP 2.03 AZP 91.08 TAL 331,70 TAP 171.45 RCA 146.88 APO 216.96 V2 28.385

GP -19.8T ZAL 140.02 ZAP 69.67 ET$ 171.63 2AE 109.77 ETE 187.09 ZAC 83.76 ETC 270.06 LVI 10.42

DLA .36 RAL 336.61 RAD 6640.7 VEL 11.639 PTH 6.68

L-I TIME INJ LAT INJ LONG fNJ RT ASC INJ AZNTH

3080.84 -34.20 95.57 194,67 125.35

2976.55 -29.54 89.61 196.11 118.77

2824.15 -25.37 79.57 200.42 113.67

2611.51 -22.36 64.77 201.75 110.32

2349.28 -21.23 45.92 202.18 109.13

2085.98 -22.36 26.13 201.75 110.32

1870.97 -25.37 8.49 200.42 113.67

VHP 3.468 DPA -42.80 RAP 289.78 ECC 1.2539

INJ TSNE PO CST T|H ZNJ 2 LAT |NJ 2 LONG

IT 31 8 2080.8 -17.89 75.59

16 8 36 1976.5 "15.65 66.24

18 37 53 1824.2 -13.59 57.36

20 2 15 1611.5 -12.06 42.11

21 19 8 1349.3 -11.49 23.13

22 36 21 1086.0 -12.06 3.48

23 41 28 871.0 -13.59 946.28

DIFFERENTIAL CCRRECTION$

TOE 1.4004 TRA 2.7DSO TC3-4.0141 8AU .8540

ROE .6947 RRA /.1580 RCS-1,0146 FAU *15939

FDE 4.5099 FRAlO.2887 FC3-8.9444 DIP 9851

BDE 1.5652 BRA S.0144 BC5 4.1403 FSP 2790

MID*COURSE EXECUTSCN ACCURACY ORBIT DETERNSNATION ACCURACY

SGT 5531.6 $GR 2125.0 $63 1540.5 ST 119.0 SR 56.7 SS 119.5

RRT .9753 RRF .9929 RTF .9787 CRT .9971 CRS -.9907 CST -.9980

SG6 5925.7 R23 .1472 RI3 ,9834 LSA 177.7 NSA 7.7 SSA 1.3

861 5908.1 SO2 456.3 THA 20.63 ELI 131.8 EL2 3.9 ALF 25.42

LAUNCH DATE APR 8 1971 FLIGHT TIME 256.D0 ARRIVAL DATE DEC 20 1971

HELIOCENTRIC CCWIC DISTANCE 911.745 EARTH TO MARS

NL 149.77 LAL .GO LCA. 197.92 VL 32,290 GAL -4._4 AZL 89.02 HCA 200.91SMA 162.00 ECC .I9342 INC .9803 Vl 29.750

HP 216.7_ LAP -.58 LOP 38.43 YP 22.260 GAP 1.85 AZP 90,92 TAL 331.33 TAP 172.25 RCA 146.80 kPO 217.21 V2 25,347

RC 183.646 6L 8,03 GP -17,78 ZAL 140.60 ZAP ¢18,10 [TS 171.50 ZAE 108.36 ET[ 186.16 ZAC 84,86 ETC 26D.97 LVI 9,55

PLANETOCENTRIC CONIC

C3 15.578 VHL 3,947 DLA -.12 RAL 337.42 RAD 8640.0 VEL !!.946 PTH 6.68 VHP ],4?40PA -41,7_ RAP 289.13 ECC 1.2564

LNCH AZNTH LNCH TIME L'I TIME 3NJ LAT

50.D0 16 47 19 305g,7! "33,30

DO.DO lY 27 46 2D92.I3 "28,73

TO.DO IS 20 37 2795,09 -24.58

SO,DO 19 SD 7 8370,13 "21,58

DO.DO 20 31 56 2315.14 -20,46

SOD.DO 22 12 59 2055,80 -21,58

IIO.D0 23 20 24 1842.50 "24.58

DIFFEREHTIAL C_RECTION8

TOE 1.4208 TRA 2,927I TC3-4,1OD? BAU ,R779

ROE .5525 RRA 1.0513 qC3 -,8361 FAU ,15|09

FDE 4.4439 FRAIO.3173 FC3"8.7892 BSP lOOT?

DOE 1,567| 8RA 3.I205 6¢3 4.2I]0 FIP 27T4

LAUNCH DATE APR I 1971

INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

94,25 195.15 126.13 17 30 39 2059.: -16.87 74,61

00.05 195,84 118.58 IR 16 58 1952,1 014,63 Sl.9S

?7.74 201001 114.50 10 7 33 1795.7 -I2,ST 53.79

8e.68 202.38 Ill.IS 20 13 6 1579.1 -It.04 40,RS

43.72 202,83 tog.gR 2! 30 31 1315.1 -10.48 21.15

24,05 202.38 111,15 22 47 13 1053.6 -11.04 1.62

6.66 20|.01 114.50 23 Sl D 842.5 -12.57 344.71

HIO-COUR$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 8730.3 8;R lg8300 SG3 1831.2 ST 121.3 SR 33.5 |8 ll8.O

RRT ,9722 RRF .9811RTF 0_,83 CRY ,9950 CRP -.9883 COY -,1184

SGB 6004.0 RE3 .1422 RI3 ,983| LSA 177.4 MIA ?.9 88A i,S

6GI Q04800 SG2 44000 THA 18.70 ELI 132.S EL2 4.9 ALF R3,74

ARRIVAL DATE DEC 22 1971

EARTH TO MAR|

INC _833R VI 2D,Y3D

FLI;HT TIME 258,00

HELIOCENTRIC CONIC DISTANCE 615.897

RL t49.TT LAL ,00 L(_. 197.82 VL 32.301 GAL "4o61 A2L 89.17 HCA 202.06

RP 217.00 LAP ".31

RC 1SE.tTD GL D.78

PLANETOCENTRIC CONIC

C3 16.765 VNL 3.971

LNCH AZMTM' LNCH TIME

50.00 IS 84 g

60.00 17 35 41

70.00 18 30 6

8D,OO 19 40 22

90.00 RI 2 40

IOO.O0 22 23 14

IIO.OO 23 29 33

LOP 39.58 VP 220225 GAP l,RT AZP 90.77 TAL 350.97

GP -16.79 2AL 141.13 ZAP 66.57 ET$ 173.39 ZAE 106.R6

Okk -1.85 RAL 336.19 RAD R64J,9 VEL 11.654 PTN 6.69

L-I TIME INJ LAT INJ LONG INJ RT ASC 3NJ AZNTH

3041.90 -32.64 93.16 195.71 126,76

2931.41 -28.02 86.75 199.24 120.24

2771.40 -23,88 76.19 201.66 I15,17

2551.40 -20.68 60.91 203.07 111.84

2265.86 -19.76 41,85 203.53 110,65

2025,87 "20,DD 22.28 203.0? 111.84

I010.22 -23.8R 5.11 201.66 115.17

DIFPERENTIAL CCRRECTIOND

TDE 1.4461TRA 3.0T30 TC3-4.190D 6AU .DDID

RDE .6962 RRA 1,0111RC3 -.8619 FAU ,15606

FDE 4.3845 FRA10.3207 FC3"8.5702 BDP 10359

BDE 1.5798 BRA 3.2350 BC3 4,2?65 FDP 2?56

SMA 182,09 [CC ,19429

TAP I73,03 RCA 146.?1 APO 217.47 V2 25,308

ETE 185,34 ZAC 83,86 ETC 269.89 LVI S.76

VNP 3.485 DPA -40.8! RAP 288.56 ECC !.2695

3NJ TIME PO CST TIN INJ _ LAT INJ 2 LONG

S? 44 51 2041,9 "16,0! T$,79

18 24 ]3 !g31.4 -19,76 65.92

19 16 IR |771,4 "|1.D9 54.46

20 22 53 1551.4 -10,15 36,68

21 40 46 1283.9 -9.5? 19.46

22 57 0 1025,9 -lO.15 .04

23 5R 51 S18,2 "1|.69 343,38

NID-COUR$[ EXECUTION ACCURACY

6GT SR25.7 8GR 1855.4 SG3 1517.2

RRT .9?05 RRF .9889 RTF .9798

668 6209.4 R23 .1366 R13 ,gR29

6GI 6194.6 662 42?.7 THA 16.99

C_OIT OET[RM3NATION ACCURACY

ST 123.9 DR 5D.9 58 liD.?

CRT ,gg23 CRS -,g556 CST -,9985

LSA 177,4 NDA 8.1 $SA 1.3

ELI 133.6 EL2 5,S ALF 22.22
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUHCH OATE AImR 8 tS71

HELIOCENTRIC ¢_1l¢

RL 146.77 LAL .00

RP 217.43 LA_ ",25

RC 16B.?t? GL 5.67

PLANETO¢ENTRIC CONIC

C3 IS,686 VHL 3,998

LNCH AZHTH LHCH TIME

50.00 17 0 24

60.00 17 42 54

70.00 16 36 23

80.00 tg 46 38

90.00 21 12 2!

100.00 22 32 30

110.00 23 3? S0

FL1GHT TIME lO0,O0 ARRIVAL DATE DEC 14 tiTS

DIITANCE 620,045 EARTH TO HAR3

LQL |97,52 VL 32,30? GAL "4.68 AZL 66.30 HEA E03,61 8MA 282.|6 ECC ,19519 INC ,7019 VI 29,750

LOP 40.73 VP _2,167 GAP t,SO AZP 90,65 TAL 330,59 TAP 173.60 RCA 146.62 APO 217.74 V2 2S,2gR

GP "|§,88 ZAL 141,62 ZAP 65,09 [T3 171,31 ZA[ 105.51 ETE 184,62 ZAC 66,77 [TC 286,83 LV! 6,03

O_A "2,7S RAL 33t,93 RAD 6641o0 VEL 12,663 PTH l,?O VHP 3,|00 DPA "36.94 RAP 208,06 ECC !,2630

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |HJ TIME PO CST TJN INJ 2 LAT INJ E LONG

3026.92 -32.02 92.26 196.31 12?.26 17 SO 51 2026.g -15.28 73,11

29_).87 -27.42 62.66 199.29 120,78 18 3t 20 1913.9 -13,02 65,03

2750.71 023.28 ?4.89 202,35 115,73 19 24 14 1750.7 o10.93 53.33

2527.65 -20.26 59.41 203.79 112.40 20 31 45 1327.6 09.38 37.33

2260.73 -19.15 40.26 204.2? 111.21 _! 50 2 1260,? -6.60 10.06

2002.tE -20._8 20.76 203.79 112.40 23 5 52 1002.1 "2.30 356.?0

1T97.53 -23.26 3.81 202.35 115.73 24 ? 47 797.5 -10.93 342.25

DIFFERENTIAL CCNRECTION8

TOE !.4756 TRA 3.2166 TC3-4.2597 BAU .9268

ROE .6144 RRA .9463 RE3 -.7934 FAU .15362

FOE 4.32T1 FRA10.3006 FC3-6.3214 BSP 10611

ROE 1.5684 BRA 3.3558 BC3 4.3330 FgP 2731

M|D-COUR$E EXECUT|ON ACCURACY ORBIT D[1£RM|N.ATJO_ ACCURACY

SGT 6116.? SGR 1738.3 SO3 1499.4 gT 126.5 SR 48.5 6S 115.3

RRT .6683 RRF .9862 RTF .9802 CRT .gBgQ CRS -.9823 CST -.96_1

SGB 6358,9 R23 .1303 R13 .9828 LSA 177.? NSA 8.4 SSA 1.4

SG1 6345.1 SG2 4t8.4 THA 15.46 EL1 135.3 EL2 6.7 ALF 20.82

LAUNCH DATE APR 8 1971 FLIGHT TIME 262.00 ARRIVAL DATE DEC 26 1971

HELIOCENTRIC C(_NIC

RL 149,77 LAL .00

RP 217.29 LAP -.24

RC 171.268 GL 4.6g

PLANETOCENTRIC CONIC

C3 16.226 VHL 4.028

LNCH AZNTH LNCH TIN_

50.00 17 6 8

60,00 17 49 29

70.00 18 45 55

80.00 19 58 2

90.00 21 21 8

/00.00 22 40 34

110.00 23 45 22

DISTANCE 624.t86 EARTH TO MARS

LOL 197.52 VL 32.313 GAL -4.76 AZL 89.42 HCA 204.35 6HA 182.28 [CC .16613 INC .$819 Vl 29.750

LOP 41.87 VP 62.151 GAP 1.32 AZP 90.53 TAL 330.21 TAP 174.56 RCA 146.53 APO 218.03 V2 25.229

6P -15.05 ZAL 142.08 ZAP 63.66 ETS 171.25 ZAE 104.17 EYE 183.98 ZAC 87.60 ETC 269.77 LVI 7.36

DLA 03.56 RAL 339,63 RAD 6641o| VEL 11,673 PTH 8.71 VHP 3,518 DPA -39,14 RAP 287.6? ICE 1.2679

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

3014.40 °31.50 91.52 196.95 127,70 17 56 22 2014.4 -14.67 72.$5

2896.08 -26.g0 84.75 200.57 121.22 18 37 48 1899.1 -12.40 64.26

2733.12 022,75 73.80 203.07 116,19 19 31 26 1733,I -10.28 52,38

2507.33 -19.?4 58.14 204.34 112.86 20 39 49 1507.3 -8.72 36.19

2236.20 °18.62 38.91 205.03 111.60 21 58 27 1239.2 -8.13 16.79

1981.81 -19.74 19.30 204.54 112.86 23 13 56 981.8 -8.72 337.56

1779.94 -22.73 2.71 203.07 116,19 24 15 2 779.9 -10.28 341.30

DIFFERENTIAL CCRRECTION6 HID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TOE 1.5085 TRA 3.3663 TC3-4.3197 BAU .6503 SOT 6303.2 6r_ 1631.4 $03 1478.3 ST 129.3 SR 46.5 66 114.0

RDE -5966 RRA .8863 RC3 ".7300 FAU .15077 RRT .9_54 RRF .9830 RTF .9805 CRT .9832 CR8 -.$790 CgT -.9993

FDE 4.2?38 FRAIO.2_96 FC3"8.0444 BSP 10889 SOB 65t0.9 R23 .1241 R13 .9826 LSA 178.3 NSA 8.8 SgA 1.4

ODE !.6_22 BRA 3.4810 BE3 4.3810 FOP 2702 301 649?.8 302 412.7 THA 14.09 ELI 137.2 EL2 7.3 ALF 19.36

LAUNCH DATE APR 6 1971 FLIGHT TINE 264.00 ARRIVAL DATE DEC Re 1971

HELIOCENTRIC CONIC DISTANCE 628.328 EARTH TO MARS

RL 149.77 LAL .80 LOL 197.62 VL 32.319 GAL "4.64 AZL 89.53 HCA E03.49 INA 112.36 [C¢ .1_711 INC .4?26 Vl 2g.?SO

Re 218.13 LAP -.20 LOP 43.01VP 22.114 GAP 1.15 AZP 90.43 TAL 322.02 TAP 175.31RCA 146.43 APO 218.33 Vt 65.189

NC 173.926 GL 3.76 OP -14,29 ZAL 142.52 ZAP _?..28 £TS 17t.20 ZAE 102,80 ETE 123.42 ZAC 80.36 ETC 269,73 LVI 6,74

PLANETOCENTRIC CONIC

C3 IG.463 VHL 4.061 DLA -4.26 RAL 340.30 RAO 6641.2 V[L 11.685 PTH 6.72 VHP 3.S40 DPA -38.41 RAP 287.32 ECC 1.2714

LNCN AZMTH LNCN 7INS L-| ?|ME |NJ LAT |NJ LONG ZNJ RT AgE IHJ AZHTN |NJ TIME PO C87 TIH ZNJ 2 LAY INJ 2 LONG

30.88 17 11 R4 3004.01 -31.07 60.91 |97.62 128.04 18 ! 28 2004.0 -14.16 ?l. Sg

sO.00 17 33 31 EBRI,S? -26.46 84.00 201.27 1E1.58 13 43 30 1389.T -11,87 63.6?

?0.08 58 92 41 2718.26 °22,30 72.08 203.81 116,36 19 38 6 t718.2 09°73 91.50

SD.O0 28 9 4! 2490.02 -1R.28 9?.06 20B.31 113.25 _0 47 12 1490.0 "8.15 33.21

00.80 21EO 8 2628.72 "18.13 37.70 200,81 112.07 22 B g 1Z_0.8 07.35 IS.T4

100.80 22 48 33 1664.4J 011.28 |2.43 206.31 |13.25 23 21 18 964.5 "6.13 35t.38

110.88 63 52 15 1?65,04 022,10 1.79 203.81 116,16 24 21 40 765.0 -9.73 348,40

OlFffER[NTIAL CCmRECT|ON8 NID*COUR3E EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TDE |.5442 TRA 3,5131 TC3-4,3713 DAU .9752 $GT 6405.5 8Gm IS33.7 303 1454,6 ST 138,1 gR 44,? IS ltt.e

ROE .5817 RRA .8104 RE3 ".6725 PAU .14780 RR? .|61R R_F *6102 RTF ._v07 CRT .9801 CRI -,175| CI7 -,51|5

rOE 4.2205 FRA10,2810 FC3-T.T37| DSP 11117 30_ 66e4.4 Rt3 .1174 RI3 ,0823 L|A 179,8 MSA 0,2 ilk 1,4

60[ I.t506 ERA 3.1184 |C3 4.4227 POP 1664 101 S631.8 SO| 40J.8 THA ||.$1 ELI 136.2 ELI 8.1 ALF 1|.41

LAUHCN OAT2 APR 8 tiTS FLIGHT TIME 266.00 ARRIVAL DATE 02C 30 lgTt

NELIO¢ENTRZC CONIC D|8TANEE i12.462 EARTH TO NARS

RL 149.77 LAL .88 LC_. 1IT.St YL 32.32S GAL -4.62 AZL 89.t3 HCA 206.43 SHA 102.49 ECC .19811 INC .3724 Vl 26.760

RP 218.51 LAP -.|P LOP 44.15 YF 22.078 OAF .67 AZP 90._3 TAL 326,42 TAP 176.03 RCA 146.33 APO 218.64 VZ E3. t4g

6C 176.400 GL 2.93 GP "13.60 ZAL J42.94 ZAP 80.94 E?$ 1YR.17 ZAE t01.46 EYE 162.92 ZAC 89.06 ETC 269.?0 LVI 6._6

PLANETOCENTRIC CONIC

C3 Ig.782 VHL 4.0g? DLA -4,69 RAL 340.g4 RAO 6641,4 VEL 11.197 PTH 6,73 VHP 3.§6t DPA -37,71 RAP 28?.04 ECC 1,2762

LNCH AZHTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ _T A$C |HJ A_MTH |NJ TIME FOCST TIH INJ 2 LAT INJ E LONG

50.00 17 16 17 2965.49 -30.71 60.41 188.31 128,31 18 6 12 1693.S o13,73 ?t.71

60,00 18 1 4 2876.36 -26.09 63.3? 202.00 121.88 18 49 0 1876,4 -11.43 63.15

?0.00 18 sg 7 2705.70 -21.g2 72.11 204.5? 116.87 16 44 12 1703.7 -g.27 50.60

80.00 20 12 41 2475.33 -18.88 36.13 206.09 113.57 20 53 57 1476.3 -7.67 34.39

90,00 21 36 26 2205.13 -17.73 36,7g 206.60 112.39 22 13 11 t205.1 -?.06 14.66

100.00 22 $5 35 1946.81 -18.88 17.$2 206.09 113.37 23 28 3 94g.8 -?.67 355,76

110.00 0 2 26 1752.52 -21.62 1.Q2 204.57 116.87 0 31 41 752.5 -g.27 33g.82

DIFFERENTIAL CORRECTIONS NIO-EOURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.5829 TRA 3.6615 TC3-4.4144 SAU 1.0001 SOT 6663.3 6OR 1444.3 303 1426.7 5T 135.0 SR 43.1 35 111.3

ROE .5696 RRA .?783 RE3 -.6166 FAU .14434 RRT .6576 RRF .9?4? RTF .9809 CRY .9761CR$ -.9711CST -.ggg6

FOE 4.1696 FRAIO.1273 FC3-?.4561 03P 11438 3GB 6818.0 R23 .1109 R13 .g823 LSA 179.g HSA 9.7 $SA 1.4

BOE 1.6823 6RA 3.?433 BE3 4.457? FgP 262? SG1 6805.8 $G2 407.8 THA 11.77 ELI 141.4 EL2 8.g ALF 1?.37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 8 1971
FLIGHT TIME 268.00 ARRIVAL DATE JAN | 1972

DISTANCE 638,592 EARTH TO RARR

LOL |97,|2 VL 3|,33| GkL oS.OO AZL 89.72 HCA |07.75 SHA |8|,59 ECC ,19918 INC .ETR4 V! |9,?SD

LOP 4S,IR VP 22.042 GAP .80 A2P 90,25 TAL 329.02 TAP 176,7R RCA |46,23 APO 218.96 V2 2S,109

GP -12.95 ZAL 143.3S ZAP 59,65 ITS |7t,16 ZA[ 100.12 [TE 182,47 2AC 89.71 [TC 289.67 LVl 5,61

HELIOCENTRIc CONIc

RL 149.77 LAL .DO

RP 219.88 LAP °,|8

RC 178.981GL 2.19

PLANETOCENTRIC CONIC

C3 17.091 YHL 4,134 DLA -9.45 RAL 341,5? RAD 664|.5 VEL 1|,7|0 PTH 2,74 VHP $,592 DPA -37,10 RAP 288,82 ECC 1,2813

LNCH AZMTH LNCH TIHE L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CRT TIM ZNJ 2 LAT INJ 2 LONG

50,00 17 20 48 2988,82 -30,42 90,02 199.02 128,53 18 lo 37 1988,6 -13,41 71.40

60,00 19 9 12 286?,90 -23,78 82,87 202,74 122,12 18 53 59 1867.9 -11,06 82.73

?o.oo 19 4 54 2695.26 -21.60 71,4? 205,34 1|?,13 19 49 30 1693,3 -8.88 50,34

80,00 20 19 6 2492,9? -18.35 55,39 206.89 113,83 21 0 9 1463.0 -7,26 33,70.

90,DO 21 43 ? 219|,90 -17,40 35,9? 207,40 1|2,65 22 19 39 |191,9 -8.65 14,11

100,00 23 1 58 1937,44 -18.55 16,75 206,89 1|3,83 23 34 15 937,4 -7,29 355,07

110,00 O 8 17 1742.08 -2|,60 ,39 205,34 ||7,|3 0 37 |9 742,1 -8,88 339.26

DIFFERENTIAL CORRECTION9 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.623| TRA 3.8093 TC3"4.482| BAU 1.0268 SOT 2256.5 8GR 1362.8 SO3 140|.2 ST ?37.9 SR 41.7 98 110.0

RDE ,5598 RRA ,729? RC3 °.5714 FAU .14119 RRT ,9523 RRF ,9694 RTF ,9809 CRT ,9708 CR8 -.9666 CST *.9997

FDE 4.1199 FRAIO,0420 FC3-7,1519 DiP |1737 SGB 9971.0 R23 .1049 R13 ,982! LSA 180.9 NSA 10.1 $8A 1.4

BDE 1.7170 BRA 3.8786 8C3 4.4886 FSP 2584 $G| 6959,0 802 408.6 THA 10.79 £L1 143.7 EL2 9,6 ALF 16.43

LAUNCH DATE APR 8 1971 FLIGHT TIk_ 270.00 ARRIVAL DATE JAN 3 1972

HELIOCENTRIC CCNIC

RL 149.77 LAL .OO LCL 197.52 VL 32.339 GAL

DISTANCE 640.717

"5.09 AZL 89.80 HCA 208.89 8HA

EARTH TO HAR$

182.71ECC .20027 INC .193| V| 29.780

RP 219.28 LAP -.09 LOP 46,4| VP 22,006 GAP ,63 AZP 90,|7 TAL 328.6! TAP 177,50 RCA 146,12 APO 219,30 V2 28,068

RC 181.572 GL 1.51 GP -12.36 ZAL 143,73 ZAP 58,40 [T$ !71.15 ZAE 98,8| [TE !82,07 ZAC 90.30 ETC 269,65 LV! S,O9
PLANETOCENTRZC CONIC

C3 17,418 VHL 4.174 DLA "S.94 RAL 342.|7 RAG 0641,7 ¥EL 11.724 PTH 6.75 VHP 3,622 DPA "36.32 RAP 288,65 EC¢ 1,2907

LNCH AZMTM LNCH TIME L-! T!ME INJ LAT |NJ LONG INJ RT ARC |NJ AZHTH INJ T!M[ PO C$T TIN ZNJ 2 LAT INJ 2 LONG

50.00 17 28 ! 2983,2| "30,|9 89,7! 199,?4 128,70 t8 14 44 |983,2 "13,14 71.18

60.00 I8 10 58 2861,08 "25,54 82,46 203.49 122.30 18 58 37 1861,1 "10,77 62,3g

70.00 19 10 13 2686.68 -21,33 70.95 208,12 117.33 19 55 2 1686,? -8,56 49.88

SO.DO 20 25 0 2452.87 -18.26 54.75 207.69 1|4.04 21 5 52 1452.7 "8,92 33.13

90.00 2! 49 18 2180,81 -17,|1 35,29 208,21 112,86 22 25 36 |180.8 -8.30 13,46

100.00 23 7 52 1927,14 -18.26 |6,|2 207.69 ||4.04 23 39 59 927,1 -6.92 334.49

110.00 0 13 37 1733.50 -21,33 359,86 206,|2 117,33 D 42 3! 733.5 -8,88 330.80

DIFFERENTIAL CCRR[CTION3 HID'COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TD[ 1.6650 TRA 3.9570 TC3-4,4846 BAU 1,0818 SOT 7004,8 8GR |287.7 803 |372,0 5T 140.7 6R 40.4 83 109,S

ROE .5518 RRA .8837 RC3 ".5282 FAU ,|3790 RAT ,9482 RRF .9633 RTF .9810 CRT .9651 ERR ".9617 CIT ",9998

FDE 4.0669 FRA 9.9414 FC3-6.8539 BSP 12004 SGB 7122.2 R23 ,0985 RI3 .9820 LSA |82.0 HSA 10.8 88A 1.4

DOE 1.7540 BRA 4,0158 6C3 4,518R PIP 2533 80! 7110,4 GG2 410.5 THA 9,90 EL| 148.1 EL2 10.2 ALP 15.57

LAUNCH DATE APR 8 1971 FLIGHT TIME 272.00 ARRIVAL DATE JAN S 1672

HELIOCENTRIC CONIC OI3TAHC[ 844.836 EARTH TO MAR9

RL 149.77 LAL ,OD LOL t97,82 VL 32,349 GAL "5.|8 AZL 89.88 HCA 210.02 |HA 182o6_ ECC .20139 INC ,|128 Vl 29,720

RP 219.82 LAP ",06 LOP 47.54 VP 21,970 GAP .45 AZP 90,10 TAL 328.19 TAP 178.2| RCA 148,00 APO 219,f4 V2 25.028

RC 184.172 GL ,89 GP "11,10 ZAL |44,|4 ZAP 57,|8 ET8 171,|8 ZAE 97,53 ETE 181,72 ZAC g0,88 ETC 289.65 LV| 4,10

PLANETOCENTRIC CONIC

C3 _7,764 VML 4.218

LNCM AZNTH LNCH TIME

SO,O0 17 28 57

so,Go |9 IS 20

70.00 |R 15 II

80.00 20 30 28

90,00 21 54 33

!00,00 23 13 17

!10.00 0 18 33

DLA -8,37 RAL 342.75 RAD 8841,8 VEL :|,738 PTH 0,77 VHF 3.653 OFA -35.97 RAP 200.53 [CC Io|9|3

L-I TIME INJ LAT INJ LOqG IHJ RT AGC INJ AZHTH INJ TIME PO CSr TIM INJ 2 LAT |NJ2 LONG

2979,10 "30,02 8R,47 ' 200,47 128,82 18 tR 38 1979,! -12.94 70,98

2855,71 -25.34 82.|4 "204.26 122.45 19 2 56 1855,7 -!0.54 82,12

2879.75 -If.It 70.52 208.91 117.49 19 39 51 I678.8 -5.31 4R.Sl

2444.2! -18.03 54,23 208.49 114.21 21 I| 9 1444.2 "8.84 3_,ee

2171.68 -18.87 34.73 209.03 113.04 22 31 5 1171.7 -6,01 12.96

1918,68 *18.03 15.60 208.49 114.21 23 43 16 918.7 -8,64 354.02

1726.57 -21,11 359,44 206,9! 117,49 0 47 20 728.G -8.31 335.43

DIFFERENTIAL CORRECTION9 MID-COUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7104 TRA 4,1073 TC3-4,5087 2AU 1,0770 SGT 7170,4 8GR 1220,0 SG3 !342.6 IT 143.7 SR 39.4 88 107.5

ROE .5438 RRA .0412 R¢3 -.487R FAU .!3424 RRT .9590 RRF ,5|81RTF ,_409 CRT .$590 CR8 -,9547 Eli -,9998

FOE 4.0208 PRA 9,8405 FC3-8,5425 |SP 12290 8GB 7_75,5 R23 ,093| RI3 ,9818 LSA t83,3 NSA II.0 IIA !.4

BOG I,7953 ERA 4.1570 8C3 4.5350 PiP 2481 89| 72G|.6 392 414.3 THA g.l| EL! 148,6 EL2 10,g ALF 14.80

LAUNCH DATE APR 8 |971 PLIGHT TIHE 274.00 _RRIVAL DATE JAN ? 1972

HELIOCENTRIC CONIC DISTANCE 648.949 EARTH TO HAAS

RL 149,77 LAL .00 LO_. |97,52 VL 32.354 8AL "5,27 AZL 89,98 HCA 212,14 8MA !82,84 [C¢ ,20253 INC ,0328 Vl 29,780

RP 219.99 LAP ".02 LOP 48.86 VP 21.935 GAP ,28 AZP 90.04 TAL 327.77 TAP 178,91 RCA 145.89 APO 2_0.00 V2 24.587

RC 186.781 GL .32 GP "11,29 2AL |44.32 ZAP 96.02 ET$ |71.|7 ZAE 96,27 (TE 181.40 ZAC 91.37 ETC 269.85 LVI 4,13

PLANETOCEHTRIC CONIC

C3 18.126 VHL 4,258 DLA "6,75 RAL 343.31 RAD 6642.0 VEL 11,754 PTH 6,78 VHP 3,688 DPA -35,46 RAP 286,48 ECC 1.2g83

LNCH AZMTH LNCH TIHE L-I TIME INJ LAT

50.00 17 32 37 2976.16 "2g.8g

60.00 18 19 26 2851.63 -23,19

70.00 lg 19 46 26?4,30 -20.g4

80.00 20 36 23 243?.3g -17.84

9D.00 22 0 5 2164.22 -16.67

100.00 23 18 I? lg11.87 -17.84

110.00 0 23 7 1721.12 -20.94

DIFFERENT IAL CCRRECTION$

TOE 1.7573 TRA 4.2380 TC3-4.5281 8AU 1.1027

ROE .5411RRA .6010 RE3 -,4511FAU .13065

FOE 3.9739 FRA g.7312 FC3-6.2402 68P 12361

BOG 1.8387 BRA 4.3003 8C3 4.5506 FRP 2437

|NJ LONG INJ RT ARC INJ AZHTH INJ T[HE PO CRT TIM INJ 2 LAT |NJ 2 LONG

89.30 201,21 128.gl 18 22 13 1976.2 -12,$0 70.85

81.90 205.02 122.58 19 6 58 1851,6 -10.37 61.92

70.20 207.?0 117.62 20 4 19 1674,3 -8.10 49,22

53,D2 20g,30 114,33 21 16 3 1437.4 -6,41 32.28

34.27 209.84 I!3.18 22 36 10 1164.2 -5.7? 12.$4

15,19 20g.30 114.35 23 50 9 911.9 -6.41 353.64

339.11 207,?0 117.62 0 51 48 721.! -8.10 338.14

NIO*COURSE EXECUTION ACCURACT ORBIT DETERHI_ATION ACCURACY

_GT 7531.8 SGR 1!38.1 $03 1312.4 6T 146.? |R 38.4 88 108.0

RRT .9307 RRF .9480 RTF .9808 CRT .9526 CRS -*gs13 CRT -*9999

$00 7422.7 R23 .0879 R13 .9815 L|A 184.6 M|A 11.S $$A 1.4

SGI 7410.9 SG2 419.0 THA B.39 EL! 151,2 EL2 11.3 ALF 14.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 8 19?1

HELIOCENTRIC C_¢lC

RL 149oT? LAL .O0

RP 220.39 LAP .01

RC 199,399 GL ",10

PLAM[TOCENTRIC CONIC

C3 19o$05 VML 4,30_

LNCM AZMTH LNCM TIME

90.00 17 36 4

60.00 19 23 15

70.00 19 23 59

80.00 20 40 3

90.00 22 4 53

100.00 23 22 55

110,00 0 27 2|

FLIGHT TI_ ITR,0O ARRIVAL DAT[ JAM 9 1972

DISTANCE GSl,OS8 EARTH TO MARl

LOt. tgT.S2 VL 32.31! GAL "B.38 AZL 90°03 HCA 212,|8 |HA 103.07 E¢C ,203T4 INC .0121 Vt 8D.780

LOP 4l.?R VP 81,899 GAP .10 AZP 89.98 TAL 32?,35 TAP tT9,6l RCA 145,7? APO 220.3D V2 24,948

GP -lO,e2 ZAL 144,90 ZAP S4,gO ETS 171.19 ZAE 95.04 ET[ 181.12 ZAC 91.84 [TC 269.85 LVI $,S9

DLA "?,OR RAL 343.86 RAD RME.2 VEL 11,?TO PTH D.RO VHP 3,720 DPA "34,99 RAP 286.43 ECC 1,3049

L-I TIN[ INJ LAT INJ LONG ZHJ RT A8C ZHJ AZMTH INJ TIN[ PO CRT TIN INJ 2 LAT INJ 2 LONG

2974.28 -29.81 89.20 201.96 128.97 18 2S 38 1974.3 -12.70 70.77

2848.76 -25.09 81.73 205.80 122.64 19 10 44 1848.8 -10.24 61.78

2670.19 -20.81 69.95 208.50 117.71 20 8 29 1670.2 -7.95 49.01

2432.07 "17.69 53.4g 210.12 t14.46 21 20 35 1432.1 -6.24 31,98

2158.35 -16.51 33,9! 210.68 113.29 22 40 51 1158.3 -5.59 12.21

1906.54 -17.69 14.86 210.12 114.46 23 54 41 900,5 -6,24 353,35

1717.01 -20.81 358.88 208.50 117.71 0 95 58 717.0 -7.95 337.92

DIFFERENT! AL CCRRECTION9

TOE 1.8061 TRA 4,4096 TC3-4.5426 BAU 1.1286

ROE .5379 RRA .5632 RC3 -.4178 FAU .12704

FOE 3.9284 FRA 9.6161 FC3-5.9434 BRP 12836

BO[ !.8845 ERA 4,4454 Be3 4.5919 FSP 2388

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 748g.3 IGR 1101.7 SG3 1281.8 97 149.6 $R 37,6 18 104.6

RRT .9213 RRF .9386 RTF .9806 CRT .9460 CR8 -.9458 CST -.9999

$GB 7569.9 R23 .0830 913 .9813 LSA 188.0 HIA 12,0 8$A 1,3

801 7558,0 $02 424,6 THA ?,74 EL1 153.8 EL2 ll._l ALF 13.4S

LAUNCH DATE APR 8 1971 FL|GHT TIME 278.00 ARRIVAL DATE JAN 11 1972

HELIOCENTRIC CONIC

RL 149.77 LAL .00

RP 220.74 LAP ,OS

RC 192.028 GL -.BD

PLANET¢)CENTR|C CONIC

C3 18.901 VHL 4,349

LNCH AZMTH LNCH TIME

50.00 17 39 18

IO.O0 18 2a 49

70.00 19 27 55

80.00 20 44 20

90.00 22 9 19

100.00 28 27 11

!10.00 0 $I tt

D_ITANC[ 657,|59 EARTH TO MARS

LOL 197,52 VL 32.369 GAL "5.45 AZL 90.09 HCA 213.37 RMA 183.19 ECC ,20497 INC ,0895 Vt 29.790

LOP 50.99 VP 21.863 GAP -.O? AZP 89.92 TAL 326.92 TAP 180.29 RCA 14S.64 APO 220.?4 V2 24.904

GP "10.37 ZAL t45.27 ZAP 93.81ETI 171,21 Z/dE 93.83 ETE 180.87 ZAC 82.28 ETC 269.67 LVi 3.2S

DLA "?.$8 RAL 344.40 MAD 6642.3 VEL 11.786 PTH 6.81 VHP 3.756 DPA -34.54 RAP 286.45 ECC 1.$111

L-I TINE INJ LAT |NJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT :NJ 2 LONG

2973.30 -29.77 89.14 202.72 129.00 18 28 52 1973.3 -12.86 70.72

2849.94 -25.02 81.92 206.58 122.89 19 t4 16 1848.9 -10.19 61.99

2667.28 -20.72 69.?? 209.30 117.79 20 12 23 I667.3 -?.14 49.9l

2428.09 -17,57 93.25 210.93 114.53 21 24 49 142t.1 -8.10 31.?9

2153.87 -16.39 33.64 211.48 113.37 22 45 13 1153.9 -5.45 11.96

1902.59 -17.57 14.62 210,93 114.53 23 58 54 902.6 -6.10 353.13

1714.09 -20.72 358.69 209.30 117,78 0 59 52 714.1 -7.84 337.77

OIFFER[NTIAL CCRRECTION9 HID-COURSE EXECU?|ON ACCURACY ORB|T DETERMINATION ACCURACY

YD[ 1.8599 TRA 4.5923 TC$-4,§551BAU |,1547 $GT ?643.2 GGR 1060.6 8G3 12§1,0 8T 152,9 IR 39.9 _l 103.$

_0E ._360 RRA .$27| RC3 -.$874 FAU .|2340 RRT .R|OS RRF .9281RTF ,9804 CRT .939| CR8 -.9402 CST -,9999

FOE 3,9939 FRA 9.4873 FCI-|.RIE4 lIP 13109 |GO 7713,| RE3 ,OTIR 913 ,98|0 LRA liT.| MIA 12.4 _SA 1.$

BD[ 1.9524 DRA 4,3927 EC3 4,3R93 FRP 2339 RG| ?T03,O |RE 431.0 THA 7.11 ELl ill.3 EL2 tl,i ALF II,Rt

LAUNCH DATE APR i 1971 FLIGHT T|M[ leO.DO ARRIVAL DATE JAH 13 19?l

MELIOC[NTRIC CCNIC DZITANCE il|,l|| EARTH TO MARl

RL 149.?? LAL ,00 LOL 197,3E VL 3|.$77 GAL "|,33 AlL 90._3 HCA 2|4,41 INk 113.31 ECC .IDLE3 INC .1319 Vt l|.TSO

RP 221,12 LAP .OI LOP 3E,OO VP ||.02R GAP ",E3 AZP 19.37 TAL 3E8,41 TAP |lO.91 RCA 143.3| APO 221,15 ¥2 RI,RI3

RC 194.939 GL -l.ll GP -9.99 ZAL |A3.64 ZAP 3E,?R [T3 171.24 ZAE 92,63 ET[ 180,64 ZkC 92.70 [TC 2iS.TO LV| 2.84

PLANETOCENTRIC CONIC

C3 19.$13 VHL 4.30l DLA -7.94 RAL 344.92 RAD 9942.3 VEL |1.804 PTH 6,83 VHP 3,T93 DPA -34.12 RAP 283.51ECC t.lt?t

LNCH AENTM LNCH TIN| L-I TIME |NJ LAT |NJ LO_ _" INJ RT A|C INJ AZMTH INJ TIME PO CST TIN INJ _ LAT INJ 2 LONG

SO.O0 17 42 2_ 2973,I9 -29.79 89,13 203.47 |29.00 18 31 53 1973.2 -12.99 70.71

90.00 19 SO 9 2841,0T -24.99 91.57 207.38 122.71 19 17 35 1849.1 -10.13 81,95

70.00 19 31 35 2995.45 -20.99 |9.69 21O.lO !|7.82 20 16 1 1665.5 -7.77 48.7S

90.00 20 49 li 2425.32 *|7.49 33.08 21|.78 1|4,99 2| 28 43 1425,3 -9.0! 31.81

90.00 . 2_ 13 25 2150.98 -19.30 33.45 212.30 |13.43 22 49 19 1150.7 "5.54 11.79

100.00 23 31 9 1899.79 "17.49 14.43 211.73 114.59 24 2 49 899.9 -S.01 3S2.97

110.00 0 34 57 1712.27 -20.86 358.58 210.10 117.82 ! 3 30 712.5 -?.77 $37.97

DIFFERENTIAL COqR[CT|ON9 MID-COURSE EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

TOE t.9093 TRA 4.7117 TC3-4.5579 |AU 1.1904 $GT 7793.6 SGR 1004,5 SG3 1220.| 9T 155.S SR :9.2 99 IOR.O

99[ .5352 RRA .4938 RC3 -.3394 FAD .!1960 RRT .8985 RRF .9112 RTF ,_02 CRT .9321CRS -.9844 CIT -.9999

FOE 3.8400 FRA 9.$760 FC3-3,3649 RiP 13390 IGB 7958.1 923 .0741 913 .9807 L|A 189.1MSA 12.9 8SA 1.3

992 1.9829 ERA 4.?42S 9CS 4.5717 FSP 2285 891 7845.9 IG2 437.9 TNA 8.12 ELI 159.2 EL2 12.8 ALF 12,33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM OAT[ APR S|STI

MELIOCENTRiC OONI¢

RL IiI.II'LAL .OO

RP 8OT.3E LAP -|oil

RC 36.L_1 GL -18,04

PLANETO¢ENTRIC CONIC

C3 38.4T5 VHL 6.203

LNCN AZMTH LNCH T[HE

50.09 18 IO 35

60.00 19 IY 23

TO.Q0 29 42 10

90.OO 22 23 23

90.00 0 4 38

100.00 1 10 11

110.00 1 45 52

FLIGHT TIN[ 1EI.OO ARRIVAL DATE AUG 15 19?1

O[STANC£ $55.652

LOL |68.S0 VL 34,304 GAL "6,10 AZL 92.17 HCA I61.4S 8MA

LOP 3[D,D? VP 66.66] GAP |9,95 AZP It,6? TAL ]36.20 TAP

_.62 2AL 132,98 ZAP 1_).48 [TI [14.31 ZAE 170.E0 £T[

EARTH TO N&R8

22S.15 [CC o34124 INC l, lS83 Vl 21.TAE "

9?,65 RCA 146.52 APO 303.?8 V2 21.420

126,93 ZAC 103.64 ETC 276.05 LV[ -19.Z?

DLA -2E.10 RAL 338.25 RAD 6630.[ VEL 12.584 PTH ?.45 VHP 9.739 DPA -[6,03 RAP 312.01 ECC 1,633E

L-i T|ME ]HJ LAT [NJ LONG |NJ RT ASC ]NJ AZMTH |NJ TZN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2845.05 "24.I1 82.30 204,17 132,54 16 58 1 1646.1 -6.34 65.24

2668.40 -18.06 71,62 209.50 126.65 20 1 52 1668.4 -2.38 53.04

2419.17 "12.23 55.56 213,64 122.14 21 22 29 1419.2 1.59 35.84

2102.40 -?.48 34.35 216.49 118.99 22 58 25 1102,4 4.88 13.83

1788.46 -5.50 12.34 217.56 117,78 O 34 27 T88,5 6.2? 331.30

1576.97 -?.48 355.72 216.49 118.99 1 36 28 576.9 4.88 335.20

1465.99 "12.23 344.48 213,64 [22.14 2 9 58 466.0 1.59 324.75

D|FFERENTIAL CCRRECTZON6

TOE -.7589 TRA-1.5817 TC3 -.07]0 BAU .0698

ROE -.5391 RRA .lOSS RE3 o1145 FAU .039?6

FOE .5427 FRA 1.7465 FC3 -.694? BSP 2893

9DE .9309 6RA 1.5855 BC3 .1357 FSP 254

N]D-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT [728.0 $GR 528,4 $63 183,6 ST 42.3 SR 24.9 SS 30.5

RRT _1865 RRF ".1993 RTF -.8161 CRT .7918 CRS .6451 CST .9764

SGB 1807.0 R23 -.0329 R13 -o8169 LSA 55.4 M6A 16.4 SSA 1.1

$61 1751.[ 802 518,2 THA 3.58 ELI 47.2 EL2 13.7 ALF 27.55

LAUNCH OAT[ APR 9 1971 FLIGHT T[_ 130.00 ARRIVAL DATE AUG 17 1971

HELIOCENTRIC CONIC

RL 149.82 LAL .00

RP 207.22 LAP -2.65

RC 56.455 GL -12.47

PLANETC_ENTRIC CONIC

C3 36.61] VHL 6.051

LNCH AZMTH LNCH TIME

SO.DO 18 13 19

60.00 19 20 43

70.00 20 46 22

90.00 22 28 40

90.00 0 10 35

100.00 1 15 28

110.00 1 49 44

DISTANCE 362.440

LO(. 198.50 VL 84.253 GAL -5,95 AZL 92.20 HCA 122,71 3HA

LOP 32/.23 VP 23.123 GAP 19.46 AZP 88.81 TAL 336,24 TAP

GP 2.94 2AL 131.33 RAP 168,62 ET3 164.93 ZAE 179.65 ETE

EARTH TO NAR3

221.76 ECC .33891 INC 2.1374 Vl 29.742

98.96 RCA 143.30 APO 293.92 V2 26.432

122.16 ZAC 103.91ETC 273.14 LVI -13.51

DLA -22.47 RAL 338.51 RAD 6649.5 VEL 12.510 PTH 7.39 V_P 9.450 DPA -16.61 RAP 312.38 ECC 1,6025

L-I TZNE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C3T TIN [NJ 2 LAT |NJ 2 LONG

2825.32 -23.17 81.27 203.74 132.79 19 0 24 1825.G -5.32 64.38

2646.33 -17.18 70.45 209.0T 127.03 20 4 59 1646.3 -1.41 $1.98

2394.37 -11.34 54.22 213.25 122.44 21 26 16 1394.3 2.53 34.55

2074.38 -6.55 32.79 216.14 119.[9 23 3 15 1074.4 5.82 12.23

1758.37 -4.55 10.65 217.23 117.94 0 39 53 758.4 7.21 349.80

1348.85 -6.55 354.16 216.14 119.19 1 41 17 548.9 5.82 333,65

1441.39 -11.34 343.13 213.25 122,44 2 13 45 441.4 2.53 323.4?

DIFFERENTIAL CCRRECTION$

TOE -.7572 TRA-I.5?O0 TC3 -.0657 BAU .0681

ROE ".5220 RRA .0933 RE3 .1226 FAU .04101

FOE .5633 FRA 1.6189 FC3 -.9699 63P 2967

BDE .9197 BRA ].5728 BC3 .1391 FSP 273

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1763.1 $GR 524.9 3G3 195.8 ST 43,2 SR 24.8 33 31.6

RRT ,Z036 RRF -.2179 RTF -.8228 CRT .7957 CRS .6468 CST .9795

$GB 1839.6 R23 -.0356 R13 -.8236 LSA 56,6 NSA 16.4 SIA 1.2

SG1 [766.7 502 512.9 THA 3.79 ELI 47.9 EL2 13.5 ALF 26.81

LAUNCH DATE APR 9 1971 FLIGHT TINE 132.00 ARRIVAL DATE AUG lg lg?l

HELZ_ENTRIC C(_llC

RL 149.82 LAL .OO

RP 207.13 LAP -1.83

RC 56.701 GL -12.91

PLANETOCENTRIC CONIC

C3 34.981 VNL 5.906

LNCH AZNTH LNCH TJM£

5D,00 11 16 t

SO,O0 19 24 10

?0.00 20 30 44

80,O0 22 34 14

90.00 O 13 52

tOO,DO 1 21 2

110,00 I 54 3

DISTANCE 365.348

LOL 198.50 VL 34.125 GAb -5.81 AZL 92.23 HCA 123.98 SNA

LOP 322.50 VP 25.g71 GAP 18.99 AZP 88.75 TAL 536.30 TAP

GP 3,06 ZAL 131.94 ZAP 167,74 ITS 165.46 ZAE IT[,01 ETE

EARTH TO MARS

2|8.66 [CC .32915 INC 2.2273 Vl 29,742

100.27 RCA 146.69 APO 290.63 V2 26,443

117.16 ZAC 103.99 ETC 276.23 LVl -19,73

DLA -22.85 RAL 318.76 RAD 6646,0 VEL 12.441 PTH 7.34 VHP D.ITO DPA -16.39 RAP 312.?3 ECC 1.3741

L-| TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZHTH |NJ TINE PO CIT TIN |NJ 2 LAT |Hi 2 LONG

2905.16 -22.22 SO.El 203.33 133.22 19 2 51 1605.2 -4.29 63,52

2324.12 -16,27 69.26 208.68 127,40 20 ? 54 1624.1 -.43 50,92

2369.64 -10,42 52.86 212.89 122.71 21 30 13 1369.6 3,48 33.21

2045.71 -5,60 31,20 215.82 119,38 23 6 20 1045.7 6.77 19.38

1727.33 -3.5| 8.9[ 216.g4 ItS,O? 0 45 40 727,3 8,18 348.33

1520.19 -5.60 352.57 215.82 |19,38 1 46 22 820,2 6.77 332.05

1416.46 "[0.42 341.71 212.09 122.71 2 t? 42 416.5 3.48 326.16

DIFFERENTIAL CCRRECTION3

TOE ".7552 TRA-I.5S?9 TC3 -,DSll §AU ,0669

ROE -,5356 RRA .081] RE3 ,1312 FAU ,04232

FOE .5651 FRA 1.194| FC3"t°OSO] lip 3042

60[ .998i iRA 1.5600 BE3 .1434 rip 294

LAUNCH DATE APR 6 1971

NELIO¢ENTII¢ CONIC

RL 149,9| LAL ,D0

RP 20?.08 LAP "[,14

RE 5?.03D 6L -13.3T

PLANETOCENTRI¢ CONIC

C] 33,277 VHL 5.769

LNCN AZNTM LNCN TIME

50.00 16 16 5T

30.00 19 27 43

?O.O0 20 53 IT

30.00 21 40 6

90.00 9 23 34

1OO.00 1 26 54

110.00 ! 58 39

NID-COURI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT I/g?,$ 3GR 521.4 303 200.7 ST 44.1SR 24,6 58 32.?

RRT ,|222 RflF ",2360 RTF -,_61 CRT ,7096 CRI ,945| CIT ,$747

6GB 1171.6 R23 ",0366 R|3 -,$301 LIA S7.9 NIA 16.3 $6A 1.2

lot 1601,6 662 507,2 THA 4,01 ELI 40.7 EL2 13.4 ALF 26,[1

FLI;HT TINE 154.00 ARRIVAL DATE AU6 21 167|

DIITANC[ 368.364 [ARTR TO MARl

L(I |llolO VL 14.0ll IAL "0,67 AZL 92,26 NCA I29.14 INA Ill,it ECC o|1692 INC 2._I|E VI 2_.742

LOP 3|3,76 VP 2l,627 GAP 16,5| kZP 66,?0 TAL 336,36 TAP IO[.iO RCA 146,77 kPO 214.61 Vl 66.453

GP 3,20 ZAL 131.90 ZAP 166.64 ITS 165,91 ZA[ 1Tl.26 ET[ 112,D4 ZAC [D4,08 ETC E73.32 LVI -19.99

DLA -23._5 RAL 339.01 RAD 6646.3 V[L 12.57T PTH ?.29 VHP 6,696 DPA -16.16 RAP 313.07

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO ClT TIN ZNJ 2 LAT

2?64.6? -2[,26 ?5,23 202.96 [3_,62 [9 5 22 1764.? -3.27

2601.76 -18.34 68.13 208,32 127,T4 20 11 5 1601.8 .85

2344.39 -9.49 51.50 212.56 122.96 21 34 21 1344.4 4.44

2016,31 -4.6[ 29,5? 215,54 119.53 23 [3 42 1016.3 ?.74

1695.26 -2.52 ?.12 216.69 [[8,18 0 5[ 50 695.3 g.18

1490,73 -4,61 350,94 215.34 119.53 1 51 45 490,6 ?.?4

1391,_D "g,4g 340.42 212,56 122.96 2 2[ 50 3gl.2 4.44

OIFF[RENTIAL CCRRECTION8

TOE -.?$24 TRA-1.S445 TC3 -.9492 BAU .0661

ROE -.4898 RRA .0390 RC3 .1408 FAU ,04372

FOE .GO?G FRA 1.g732 FC3-1,13?4 BlP 5112

BOE .89?? BRA 1.5465 6C3 ,1486 FIP 317

RIO-COURSE EXECUTION ACCURACY

$GT 1530,D 3GR 518.0 SG3 222,6

RRT ,2424 RRF -.2599 RTF -,8353

$GB lg02.0 R23 -.0423 R13 -.8363

$61 1834.7 362 501,3 THA 4.24

[CC 1.547T

INJ 2 LONG

62.66

49,89

31,92

g,04

346.25

3_o.41
320.94

ORDIT DETERNINATION ACCURACY

ST 45.0 SR 24,3 33 33,3

CRT .8041 CR3 .6517 CIT .g?3g

LIA 59.1MSA 13.3 88A 1.2

(L1 49.4 EL2 13,2 ALF 23,46
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCH OAT[ APR I lIT|

HELIOCENTRIC CONIC

RL 149.82 LAL .00

IP COG,97 LAP "|,84

RC 5?,440 GL "13.84

PLANETO¢ENTRIC CONIC

C3 31,792 VHL 5.631

LNCH AZMTH LNCH TII_

50.90 16 21 53

IO,OO 19 31 24

70.00 21 0 !

80.oo 22 49 18

60.00 O 30 44

tO0.00 t 33 4

IIQ.00 2 3 24

FLIGHT TIN( t36,OO ARRIVAL OAT[ AUG 23 1971

DISTANCE 37|.47T

LOt. IR8,SO VL 33.900 GAL -S.53 AZL 92.20 HCA SIS,SO 6MA

LOP 323.03 VP 23.66R GAP |8.06 AZP 68.64 TAL 336,43 TAP

GP 3.34 ZAL |31.83 ZkP t65.92 ET8 166.29 2AE IT|.48 [TE

EARTH TO NAIl

213,E0 ECC ,31119 IHC 1.260! ¥1 _9.742

101.94 RCA 146,65 APO 276.54 V2 29.461

|DR,S3 ZAC |04.t6 £TC 2T6,4DLVI -IR.24

OLA -23,66 RAL 339,26 RAD 6647.?

L-| TIME INJ LAT INJ LONG

E764.18 -20.30 ?8.26

25?9.32 -14.4D 66,97

2318.76 -8.54 50.13

1g8s.13 -3.60 27.91

1662,D2 "1o45 5.26

1460,60 "3.60 349.28

1365.5I -R.54 339.05

VEL 12.327 PTN ?.25 VHP 0°835 OPA -t5.93 RAP 313.36 ECC S.5232

INJ RT ARC INJ AZNTH INJ TIME PO ¢87 TIN INJ 2 LAT INJ 2 LONG

202.62 134.01 19 ? 57 t?64,2 -2.24 61.60

207.99 123.06 2O 14 25 1579.3 1.54 48.7R

212.27 123,20 21 38 40 1318.8 5.41 30.57

215.30 119,66 23 19 25 986.! 8.73 ?.35

218.48 115o25 O 58 26 862.0 10.19 344.28

215,30 118,88 I S? 2? 460,6 6.73 3t8.TE

2t2.27 123.E0 2 26 9 365.6 3,41 319.40

DIVVEREHTIAL CCI_RECTION|

TOE -.7483 TRA-I.S30T TC3 -.0397 8AU .D639

ROE -.4?46 RRA .056§ RC3 .1488 FAU .04521

FOE .6309 FRA E.D565 VC3-1.6312 B|P 3176

9OE .88?0 IRA 1.5317 BC3 .1551FSP 340

LAUNCH DATE API 9 2971

HELIOCENTRIC C_NIC

RL 149.82 LAL .00

RP 206.90 LAP "1.84

RC 37,930 r,d. -14.32

PLANETOCENTIIC CONIC

C5 50.412 VHL 3.515

LNCH AZNTH LNCH TIH[

5O.OO 18 24 34

80.00 19 35 12

?O.O0 21 4 59

90.00 22 52 53

go.o0 0 39 24

100,00 1 39 41

110.00 2 8 21

MID-COURSE EXECUTION ACCURACY

8GT 1861.T 6GR 814.8 863 237.3

RRT ,2642 RRF -.2835 RTF -,8411

8GB t931.6 R23 -.0461 R13 -,8422

SGI 1867.0 SG2 495,1 THA 4.50

FLIGHT TIME 138.00

DISTANCE 374.6?9

LG(. 198,30 VL 33.795 GAL "5.40 AZL 92.32 HCA 127.77 INk

LOP 326.29 VP 25.558 GAP 17.60 AZP 88,58 TAt. 336.51 TAP

GP 3.49 ZAL 131.78 ZkP 164.98 ETS 166,62 ZAE 17|,59 ETE

DLA -24.09 RAL 339.50 RAD Q647.2 VEL 12.261 PTH 7.21 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

Z743,69 -19,33 77.28 202,31 134.37 18 IO 38

2556.74 "13.45 65.82 207.70 128.36 20 17 49

2292.79 -7.57 46,74 212.02 123.40 21 43 11

1955.07 "2.55 26.20 215.11 119.76 23 25 26

1627.43 -,34 3.33 216.34 118,28 1 3 32

1429.54 -2.53 347.57 215.11 119.76 2 3 30

1359.60 -?.57 337.66 212.02 123.40 2 30 41

MID-COURSE EXECUTION ACCURACY

SOT 1891.7 SGR 512.0 353 253.0

RRT .2680 RRF ".3095 RTF -.8464

$G6 1959.7 R23 ".0502 R13 -.8477

361 1887.8 302 488.7 THA 4.?7

OIFFERENT! AL CCRRECT|ON8

TD[ -.7465 TRA-l.5188 TC3 ".D298 8AU ,0662

ROE -.4600 RRA .0437 RC3 .1601FAU ,04679

FOE .6556 FRA 2,1433 FC3-1.3320 6SP 3240

ODE ,8787 ERA 1.5145 BC3 .1629 F3P 388

LAUNCH DATE APR 9 1971 PLIGHT TIME 140.00

HELIOCENTRIC CCNIC DI3TANC[ 377.862

RL 149,82 LAL ,00 LOL 198,30 VL 33.683 GAL -5.27 AZL 92,36 HCA 128.04 8MA

RP 206.85 LAP -1.83 LOP 32?.56 VP 25,434 GAP |7,16 AZP 88.5| TAL 338.60 TAP

RC 58,498 GL -|4.8| GP 3.63 ZAL |31.88 ZAP 164.D2 ET$ 166.88 ZAE 171.83 ETE

PLANETOCEHTI|C CONIC

C3 29.135 VHL 5.398 OLA -24.54 RAL 339.74 RAD 6646. T VEL 12.2|0 PTH ?,16 VHP

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG ZHJ RT A3C INJ AZNTH INJ TIME

50.00 18 28 0 2763.21 -18.35 76.3! 202.04 134.70 Ig 15 24

60.00 19 39 8 2534,D4 -|2.49 64,68 207.44 128.63 20 21 22

70.00 21 lO IO 2266.41 -6.58 47,35 211.81 123.59 21 47 56

00,00 22 59 53 1923,01 -I.47 E4.44 214.97 119.63 23 31 56

90.00 0 46 41 159|,23 .83 1,3| 616,25 1|8.27 I |3 13

100.00 I 46 41 1397.48 -1.47 345.81 2|4,97 !|9.83 2 9 39

IIO.OO 2 13 32 13|3.23 -6.58 336.26 211.81 123.59 2 35 25

DIFFERENT IAL C(_RECTION8 HID-COURSE EXECUTION ACCURACY

TDC -,7429 TRA-I.5O04 TC3 -.0193 8AU .0670 SOT |920.2 3GR SOS,§ SO3 289.8

ROE -.4461 lEA .0307 RE3 ,t?tO FAU .04847 RRT .3135 flRF ".35?0 RTF -._15

FOE .6011VRA 2.2346 FC3-1.4402 859 3302 55B 1988.6 R23 ".D549 R!3 -.8530

ERE .0663 IRA 1.5008 6C3 .1720 Y3P 394 SOl 1927.3 SG2 482.0 ?HA 5,07

LAUNCH DATE APR 8 1971 FLIGHT TIN( 142.00

NEL|OCENTRIC CONIC

RL 149.82 LAL ,00

RP 206.80 LAP -1,82

RC 59,137 GL -15.32

PLANETOCENTRIC CONIC

C5 2?,953 VHL 5,287

LNCH AZNTH LNCN TIRE

50.00 10 31 13

80.00 19 43 14

?O.OO 21 15 36

90.0O 23 T 22

90.00 O 35 42

100.00 1 54 10

II0.00 2 18 56

DISTANCE 381.326

LOL 190.30 VL 33.601 GAL -5,15

LOP 320.83 VP 35.315 GAP 18.72

GP 3.82 ZAL 131,5R ZAP 163.04

DLA -25.00 RAL 338.90 RAO 6648.2

L-I TIN( |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIRE

2702.75 -17.36 75.36 201.60 135.02 lg 16 15

2511.22 -11.52 83.53 207.23 126.89 20 25 5

2239.62 -5.56 45.93 211.65 123.75 21 52 58

1889.81 -,34 22.61 214,89 119,86 23 38 52

1553.09 2.06 359.18 216.22 118.2! I 21 36

1364,20 -,34 343.98 214.89 119.86 2 16 54

1206.44 -5.56 334.85 2If.G5 163.75 2 40 25

MID-COUR3E EXECUTION ACcuRACY

$GT 194?,1 8DR 507,6 3G3 267,4

RRT .3410 RRF -.3669 RTF -.8563

SOB 2012.2 R23 -.OGO0 R15 -.8579

561 1955.2 SG2 475,2 THA 5.40

DIFFERENTIAL CCRRECTZON$

TOE ".7588 TRA-1.4843 TC3 -.D082 BAU .0683

ROE -.4528 IRA .0173 RE3 .1825 FAU .D5028

FOE .7077 FRA 2.5306 FC5-1.5566 BSP 3359

ODE .8562 IRA 1,4844 BC3 .1827 FSP 423

ORBIT DETERMINATION ACCURACY

8T 45,8 8R _4.| 88 35.0

CRT .8084 CR3 .6543 CIT .8730

LSA GO,3 MSA 18.3 3SA 1,2

ELI 50.1 EL2 13.0 ALF 24.83

ARRIVAL DATE AUG E3 1971

EARTH TO MAR3

21D.79 ECC .30294 |NC 2.3231 Vl 29.?42

104.28 RCA 148,93 APO 274.64 V2 26.461

101.99 ZAC 104.29 ETC E76.48 LVI -19.41

6.378 DPA -15,69 RAP 313.67 ECC 1,3005

PO CST TIN INJ 2 LAT INJ 2 LONG

1Y43.? -1,21 60.94

1556.7 2.54 47.70

1292.8 6.39 29.20

gs5.1 9.74 5.60

627,4 11.24 342.28

429.5 9.74 326,96

339.6 6.39 318.12

ORBIT DETERMINAT|ON ACCURACY

3T 46.6 5R 23._ 85 3t.2

CRT ,6139 CR8 ,6579 CST .9721

LSA 61.6 NSA 16.2 63A 1.2

ELI 5D,8 EL2 12,? ALF 24.29

ARRIVAL DATE AUG R? lg71

EARTH TO MAR4

208.$8 ECC ,29513 INC E.3372 Vt t1.?42

105.83 RCA 14T.01APO 270.11 V2 RI,4?I

g?,35 ZAC 104,42 ETC 276.56 LVl -19.74

8,132 DPA -15,45 RAP 313.94 ECC 1,4795

PO C$T TIN INJ 2 LAT |NJ R LONG

1763.2 *.18 60.09

1534,0 3,53 43,62

1266,4 ?.38 27.82

823.0 10,77 _.78

592.2 22.32 34_,17

3g?.5 10.77 32_.14

313,2 T,38 516,72

ORBIT DETERMINATION kCCURACY

ST 47,4 SR 23.7 |3 37.5

CRT ,8293 CR$ .6917 C|T ,9711

LSA 62,8 NSA 16,2 $SA 1.2

ILl S|.5 EL2 12.5 ALF 23.7?

ARRIVAL DATE AUG 29 1971

EARTH TO MAR8

AZL 92.39 HCA 130,30 SNA 208.51 [CC ,25775 IHC 2.3121 Vt tO.T4t

AZP 88.45 TAL 336,69 TAP !06.89 RCA 147,08 APO 265og3 V2 E8,482

[T5 167.12 ZA[ 17t.81 ET[ 93,13 ZAC !04,55 ETC 2?6.63 LVl -16.99

VEL 12.|82 PTH ?,13 VHP ?.892 DPA "1S,21 RAP 314,18 ECC 1.4800

PO C$T TIH INJ 2 LAT INJ 2 LONG

1702.8 .85 59.23

1521.2 4.54 45.52

1238.6 8.38 26.39

88g.8 11,83 1,B0

553.1 13.43 33?.92

364.3 21.83 323.24

286.4 8.38 315.5D

ORRIT DETERMINAT|ON ACCURACY

ST 48.1SR 23.S 95 38.Y

CRT .8252 CR9 ,6660 C8T .9700

L3A 64.0 NSA 16,1SSA t.2

ELI 52.1EL_ 12.2 ALF 25.29
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHCM OATS APR 9 1971

LOL 198.90 VL

LO4B 130.10 Vp 25.202 GAP 16,30 AZP 88.39 TAL 336.78 TAP 108.35 RCA 147.16 APO 262,0S

GP 4,01ZAL 131.48 ZAP 162.03 [T8 |67.32 ZAE 1?1,54 (TE 88.42 ZAC 104.70 ETC 276.70

FLIGHT TIN[ 144,00 ARRIVAL DATE AUG 91 lST!

DISTANCE 384.741 EARTH TO NARS

33,S|2 GAL -5,03 AZL 92.43 HCA 131,S? 8NA 204,S0 [CC ,28077 IHC 8.4293 Vl 26.74E

V2 26.487

LVI -20.26

DLA -25.48 RAL 340.22 RAO 664S,6 VEL 12.117 PTH ?,09 VHP ?,SSD DPA -14,96 RAP 314.40 ECC 1,4420

L-! TIN[ 1NJ LAT IN| LONG IN| RT ASC |NJ AZMTN ZNJ TIN( PO CST TIM IN| 2 LAT IN| 2 LONG

2682.2? -16,38 ?4.42 2O|,SL 135.32 19 19 13 1802.S 1.88 58.38

2488,22 -10,53 82.39 207.06 129,13 20 28 ST 1488.2 5.54 44,41

2212.29 -4.53 44.49 211,53 123,69 21 38 12 1212.3 9,40 24.92

ISIS,16 .83 20.71 214.86 119.85 23 46 21 855.2 12.91 389.88

1512,41 3,31 356.91 211.27 118,10 I 30 51 512.4 14.59 335.50

1329.64 .63 342.08 214.86 119,85 2 24 23 329.6 12.91 321.24

1259,1! -4.53 333.41 211.53 123,89 2 45 41 219.1 9,40 313.83

NELIOCEHTSI¢ CONIC

RL 148.0E LAL .00

RP 206°?8 LAP -|,82

RC 59.690 6b -16,85

PLAN[TOCENTRIC CONIC

C3 26.886 VHL 5.192

LNCH AZMTH LNCH TINE

50.00 18 34 31

60°00 19 4? 69

?0.00 21 21 20

SO.O0 23 15 26

90.00 1 5 38

tO0.OO 2 2 14

110.00 2 24 42

DIFFERENT IAL CCRRECTION8

TOE -.7201 7RA-1.4130 TC3 ,0237 BAU .07D6

ROE -,4198 RRA .0039 RE3 .193! FAU .05218

FOE .7347 FRA 2.4303 FC3-1.6819 BSP 3239

DOE ,6339 6RA 1.4530 BE3 .1965 FSP 484

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1949,? SGR 306.3 SG3 306,2 8T 47.9 8R 23.2 $8 40.0

RRT .3710 RRF -.3967 RTF -.8664 CRT .8289 _R8 .6705 CST .9699

866 2014,4 R23 -.0620 R15 -.8682 LSA 64.6 NSA 16.0 8SA 1.1

SGI 1959.3 SG2 467.9 THA 5.84 ELI Sl.g EL2 12.0 ALF 23.17

LAQMCH OATE APR 9 1971 FLIGHT TI_E 146.00 ARRIVAL DATE SEP 2 1971

HELIOCENTRIC CONIC

RL 149.62 LAL .00

RP 206.72 LAP -1,81

RC 60.633 GL -16.38

PLANETOC£NTRIC CONIC

C3 25.646 VHL 5.084

LNCH AZNTH LNCH T1NE

50.00 18 37 57

60.00 19 81 54

70.00 21 27 21

80.00 23 24 6

90.00 1 16 41

!00.00 2 10 55

110.00 2 30 43

OIFFERENTIAL CQRRECTIONS

TOE -.7237 TRA'1.4425 TC3 .0246 BAU .0723

RDE -.4079 RRA -.0104 RC3 .20?9 FAU .05420

FDE .7636 FRA 2,5362 FC3-1.8155 BSP 3379

DOE .6307 BRA 1.4425 BE3 .2093 FSF 487

DISTANCE 388.228 EARTH TO MARS

LCX. 198.50 VL 33.428 GAL -4.91 AZL 92.47 HCA 132.84 INk 202.84 CCC .27418 INC 2,4676 Vl 29.742

LOP 331.37 VP 25.094 GAP t5.88 AZP 88,32 TAL 336.88 TAP 109,72 RCA 147.23 APO 258.46 V2 26.491

GP 4.20 ZAL 131.35 ZAP 160.99 ST6 167.48 ZAE 171.44 ETE 86.28 ZAC 104.87 ETC 276.?6 LVI -20.52

OLA -25.97 RAL 340.46 RAD 6645.5 VEL 12.075 PTH

L*I TINS /HI LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME

2661.88 -15.39 73.49 201.45 131.60 19 22 18

2463.17 -9.54 61.25 206.93 12g.34 20 32 59

2184.55 -3.47 43.04 211,47 124.00 22 3 45

1819102 2.06 19.73 214.91 119.79 23 54 2?

1468.6g 4.76 354.46 216.40 117.91 1 41 10

1293.49 2.06 340.10 214,91 119.79 2 32 29

1231.37 -3.47 131.96 211.47 124.00 2 51 14

MID-COURSE EXECUTION ACCURACY

SGT 1983.8 SGR 506.1 8G3 326,2

RRT .4021 RRF -.4321 RTF -.8674

SGB 2047,3 R23 -.0701 R13 -,8694

SGI 1994.8 SG2 460.8 THA 6.19

7.06 VHP 7.435 DPA -14.70 RAP 314.60 ECC 1.4254

PO CST TIN IN| 2 LAT IN| 2 LONG

1661.9 2.90 IT.S3

1465.2 6.55 43,30

1184.5 10.43 21.42

819.0 14.03 357.77

468.7 15.81 332,8?

293.5 14.03 319.14

231.4 10.43 312.34

ORBIT DETERNINATION ACCURACY

ST 49.0 SR 23.0 SS 41.3

CRT .8372 CRS .6761 CST .9681

LSA 66.1 MSA 16.0 SSA 1.2

EL| 52.6 EL2 11.7 ALF 22.61

LAUNCH DATE APR g 1971 PLIGHT TINE 148.00 ARRIVAL DATE 8[P 4 1971

HELIOCENTRIC CCNIC

RL 146.82 LAL .00

RP 206.70 LAP -1.80

RC 6t.483 GL -16.94

PLANETOCEN7RIC CONIC

C3 24.912 VHL 4.99t

LNCH A2HTH LNCH TINS

50.00 18 41 29

60.00 19 56 31

T0.00 21 33 42

60.00 23 31 '37

go.oo I 29 17

IO0.OO 2 20 25

110.00 2 37 4

DIFFERENTIAL COqRECTt ON$

TOE -.7234 TRA-l.4279 TCS .OZSR SAU .O?4S

ROE "*SgSS RRA "*0211RC3 ,6218 FAU .05834

FOE .7644 FRA 2.8478 FC3-1.9580 SSP 3471

SO[ .8250 SRA 1.4282 6C3 .2236 FSP 522

DISTANCE 391,766 EARTH TO MARS

LOL 196.50 VL 33.349 GAL -4.80 AZL 92.51HCA 134.11SMA 201.21 SEE .26796 INC 2.5075 Vl 29,742

LOP 332,$4 VP 24.992 GAP |S.47 AZP 88.28 TAL 336.90 TAP 111.09 RCA 147.30 APO 265.13 V2 26.494

GP 4.41ZAL 131.21ZAP 159.93 ST8 167.61ZAE 171.31ETE 83.66 ZAC 105.05 ETC 276.82 LVI -60.78

DLA -26.47 RAL 340,70 RAD 6645,0 VEL 12.037 PTH 7.02 VHP 7.217 DPA -14.43 RAP 314.76 ECC 1.4100

L-! TIME INJ LAY ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

2641.52 -14.39 12,58 201.34 135.66 lg 25 31 1641.5 3.92 SS.67

2441.96 -8.53 60.11 206.85 129.54 20 37 13 1442.0 ?,$6 42.17

2156.20 -2.38 41.16 211.46 1_.08 22 9 38 1156.2 11.46 21.86

1780.84 3,35 IS.63 215.03 119.69 24 3 t8 780.8 t5,18 353,52

1420.52 9,29 551.74 216.64 117,63 t 52 ST 420.5 17,10 326.93

1255.30 3.35 338,00 215,08 119,69 2 41 20 255.S IS,tO 316.89

1203.02 -E,3g 130,47 211.46 124.08 2 57 ? 203,0 11.46 110.80

HID-COURSE [XECUT|ON ACCURACY ORBIT DET[RHINATION ACCURACY

SGT 2010.9 3GR SOT,! 8G3 547.6 8T 49.8 8R 22.8 88 42,7

ART ,43SO flRF ".4690 RTF -,begs CRT ,8411 CRS .6028 CIT .S6IS

8GB t0T3.8 RES -.OTis RI3 -.l?ll LSA 67.5 MSA |6.0 8SA l.|

8G! 2023.6 SG2 453.7 THA 8.59 ELI 53.6 EL2 It.3 ALP 22.I0

LAUNCH DATE APR g 1971 FLIGHT TIME lSO,OO ARRIVAL DATE 8IF 8 1871

HELIOCENTRIC CONIC

RL 149,$2 LAL .00

RP _06.66 LAP -|,79

RC 62.396 6L -t7.50

PLANETOCENTRIC CONIC

C3 24.051 VHL 4.904

LHCH A2MTH LNCH TIME

S0.00 18 45 10

60.00 20 1 20

?0,00 21 40 26

$0.00 23 44 S

90.00 1 44 S

100.00 2 30 54

ItO.O0 2 43 46

DIFFERENTIAL CCRRECTIONS

TOE -.7201 TRA-I.409S

ROE -.386? RRA -.0403

FOE .8257 FRA 2.7640

SOS .8169 ERA 1.4100

OlSTANCE 395.3S6 EARTH TO MAR8

LOt. t98.00 VL 33,274 GAL -4.70 AZL 92,95 HCA t31.38 INk |99.1D ECC ,26208 INC 2.1491 Vl 2g.742

LOP 333,91 VP 24,893 GAP 15.06 AZP 88,19 TAL 337,09 TAP 112,41 RCA 147.36 APO 252,04 Y2 2s.4gs

GP 4.64 2AL 131.05 ZAP 158,89 ETS 167.71 ZA[ 171,17 ST[ 81,65 ZAC 105.25 (TC 276.07 LVI -21.08

DLA -26.99 RAL 340.98 SAD 6644,S VEL 12.001 P?H 6,99 VHP ?.DO6 DPA -14.16 RAP 3|4.90 (CC 1.3658

L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ T|M£ PO CST TIM ]NJ 2 LAT INJ 2 LONG

2821,17 -13.40 71,67 201.27 136.0g 19 28 5! IS21.2 4,94 85.82

2418,87 "?.12 18.97 2DS.82 129,T! 20 4| 38 1418.6 8.58 41.03

212?,16 -1.29 40.D4 2|1,81 124.13 22 15 93 1127.2 12.82 20,90

1740,05 4.72 14.38 218,24 11g.52 24 |3 6 740.0 11.38 363.09

1365.61 S.0! 146,63 217.01 I17,21 2 8 54 161.6 11.12 326.53

1214.12 4,?2 338,T8 215.24 liD,S2 2 Sl 8 214.5 16.38 314,46

1173.98 -1.29 328,g5 211.S! 124.13 3 3 22 174,0 12.52 309.21

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

TC3 .0312 BAU ,0?69 SGT 2030,9 SGR S09,4 SG3 370.1 ST 50.4 SR 22.5 SS 44.0

RE3 ,2362 FAU .05863 RRT .4693 RRF -.506? RTF -.8721 CRT .8137 CRS .08g5 C6T .9649

FC3-2.1103 BSP 3536 SGB 2093.8 R23 -.0866 R13 -.8748 LSA 68,8 NSA lS.9 SSA 1.2

BC3 .23g2 FSP 560 $01 2045.6 $02 440.6 THA T.05 ELI 54,1 EL2 10.g ALP 21,86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR g ISY]

NELIAXENT_IC (O_lC

RL 149.82 LAL ,DO

RP 2OG.GT LAP -loYI

RC 63.376 GL -18,09

PLANETOCENTR[C CONIC

C3 23,258 VHL 4,823

LNCM AZMTH LNCH TINE

SO.O0 18 45 59

60.00 20 6 22

TO.OO 21 47 35

80,00 25 55 52

90.00 2 2 53

IOO.O0 2 42 40

110.00 2 50 55

FLIGHT TIME 152.00 ARRIVAL DATE iEP t 1971

DISTANCE 392,t¢8

LOL 18D.SO VL 33.203 GAL "4.60 AZL 92.59 NCA 131,S5 IRA

LOP 355.1D VP 24.Tg9 GAP 14.67 AZP 85,11 TAL 337,19 TAP

GP 4.88 ZAL 130.85 ZAP 157.73 ET$ I6?.TS ZAE 171o02 ETE

EARTH TO NAR8

IS8,29 [CC .25653 INC 2,59E? V! 28.742

113,84 RCA 14T,43 APO 249,16 V2 26,49D

80,22 ZAC 105.46 ETC 276.91 LVI -21.34

_LA -27,$3 RAL 341.20 FAD 6644.3 VEL 1t.968 PTH 6,97 VHP 6.602 DPA -13,58 RAP 315.00 ECC 1,3828

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CBT TIN INJ 2 LAT |NJ 2 LC_NG

2600,84 -12,40 70,77 tOl,2S 155.31 19 32 10 1600.8 s,g6 54,99

2395.00 -6.49 57.83 206.84 |29,t6 ZO 46 17 1395.0 8.60 39,86

2097.32 -.15 38.48 211.63 124.15 22 22 33 1097.3 13.59 18.65

1695.79 6.20 11.$3 t15.55 119.27 24 24 D 695.8 17.65 350,42

1298,DD 10.07 344.80 217.62 116.57 2 24 31 298.9 20.15 322,31

1170.26 6.20 333.50 2|3.55 119.27 3 2 10 170,3 17.65 311.79

1144,14 -.15 327.40 211.63 124,15 3 10 2 144.1 13,59 307.57

DIFFERENTIAL CCRRECTIONS

TDE -.7168 TRA-1.3901 TO3 .0461 BAU .0795

RDE -.3756 RRA -,9552 RC3 .2516 FAU o06098

FOE .8601 FRA 2,8874 FC3-2.2703 DSP 3589

BDE .8092 BRA 1.3912 BC3 .2558 FSP 600

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2048.3 8r, R 513,5 383 394.1 ST 50.9 SR 22,3 88 43.5

RRT .5050 RRF -,3460 RTF -.2747 CRT ,6627 CRS .697R CST .£634

SGD 2111.7 R23 -.0961RI3 -.8778 LSA 70.1NSk 15.9 88A 1.2

SG1 2065,5 SG2 439.6 THA 7,56 EL1 54.6 ELI 10,5 ALF 21.58

LAUNCH DATE APR 9 197] FLIGHT TIME 154.00 ARRIVAL DATE 6EP 10 197t

HELIC_EHTR|C C(_tAIC

RL 149.62 LAL .08

RP 296o88 LAP -1,77

RC 64,414 GL -19.¢8

PLANETOCENTRIC CCNIC

C3 22.529 VHL 4,748

LNCH AZMTH LNCH TIHE

SO.OR 18 52 55

80.00 20 11 40

?0.00 21 55 15

80.00 0 13 19

90.00 2 31 54

100,00 2 56 I!

110,00 2 58 38

DIFFERENTIAL CORRECTION9

TOE -.7122 TRA-1.3683 TC3 .0513 BAU ,08_5

RDE -,3661 RRA ".0725 RC3 ,2662 FAU .06354

FDE ._951 FRA 3.0150 FC_-E,4413 86P 3627

BOE .800_ BRA 1,3702 DC3 ,273R FGP 643

DISTANCE 402.681 EARTH TO MARS

LOL I98.50 VL 33,136 GAL -4,50 AZL 92,64 HCA 137,92 9HA 196,$9 ECC .25129 INC 2.6383 Vl 29.742

LOP 336.45 VP 24.709 GAP 14,28 AZP 88,04 TAL 337o39 TAP 115.22 RCA 147.49 APO 246.49 V2 26.496

GP 5.13 ZAL 130.71 ZAP 156.58 ETS 187.84 ZAE 170,87 ETE 75,35 ZAC 105.70 ETC 276.95 LVI -21.63

DLA -26.09 RAL 341.4T RAO 6643.9 V£L II,938 PTH 6,94 VHP

L-I TIME INJ LAT INJ LONG IHJ _T ASC INJ AZNTH INJ TIME

2580.52 -11.40 69.88 _01.27 136.51 19 $5 59

2371.20 -5,45 56.66 206.92 129,99 20 31 II

2066.55 1.03 36.88 211.81 124.14 22 29 42

1648,58 7.82 9.18 115,99 1|8,91 O 40 46

1199.63 15.03 339.02 218.69 115.52 2 51 54

1121.05 7.82 330.55 215.99 118.91 3 14 52

1113.37 1.03 3Z5.$0 2II.81 124.14 3 17 li

_IO-COURSE EXECUTION ACCURACY

DGT 2060,8 8GR 51R.7 SG3 419,5

RRT ,5415 RRF *.5862 RTF -.6771

6GB 2125,3 R23 -.10_2 RI3 -.8808

881 2080,8 SG2 432.? THA 8,13

LAUNCH DATE APR 6 1971

6.605 DPA -13.59 RAP 31t.07 ECC 1.3708

PO CST TIN INJ 2 LAT INJ 2 LONG

1580.5 6,98 54.10

1371.2 10,62 38,70

1066.5 14,68 16.93

646.6 19.01 347.40

199,6 22.$6 315,87

121.1 19.01 508,77

1J3.4 14.68 383,85

ORBIT DETERMINATION ACCURACY

ST 51,3 8R 12.2 88 46.9

CRT .8721CRS .7869 CGT .9618

LSA 71.2 H8A 15.9 SSA 1,1

ELI 55.0 EL2 iO.I ALF 21.38

HELIOCENTRIC CONIC

RL 149.82 LAL ,OO

RP 206.69 LAP "1.75

R¢ 85.519 GL -19.50

PLANETOC[NTRlC CONIC

C3 2t.861 VML 4.6?4

LNCH AZNTH LNCH TINE

80.00 18 57 ?

80.00 20 17 13

70.00 22 3 H

to,DO 0 28 3_

85.17 2 21 43

100.00 3 12 21

llO.DO 3 I 51

DIFFERENT|AL CCRRECTION8

TD2 -.7974 7RA-I,3453 TC3 ,0943 DAU ,DDS8

ROE -.3573 RRA -,OSQ3 RE3 ,tlSl FAU ,98614

FOE .8315 FRA 3,1SOS WC3-|,823| lip 3650

60[ .7925 IRA 1.34|5 Be3 .2921 FIP 988

FLIGHT TIE 156,00 ARRIVAL DATE 8EP 1| 1971

LAUNCM DATE APR 9 1971

DISTANCE 406,409 EARTH TO MARl

LOL tDl,tO VL 33,073 GAL -4,41 AZL 12,99 HCA 139,18 INk 191,TT [CC ,24935 INC 2,9862 VI ll°741

LOP 337.72 VP 24.6_3 GAP |3,9| AZP 87.97 TAL 357.41 TAP 119,60 RCA 147.55 APO 244.00 V2 26.495

GP 5.41ZAL 130.51 tAR 155.40 ETt 167.87 tA[ 170,?1 tTE 79,93 tAC 105.9t £TC 271.98 LV! -21.R3

DLA -28.16 RAL 341.75 RAD $643,7 VEL 11.910 PTH 9,91 VHF 6,414 DRA -t3.29 RAP 315,10 ECC 1.3598

L-i TIME INJ LAT INJ LONG INJ RT AlE 1NJ AZNTH INJ TIME PQ CIT TIM |NJ 2 LAT INJ 2 LONG

_540.2I -10°39 el,DO 201.34 130.TO 12 39 42 1380.2 7.88 93,23

2347.14 -4,40 55,5| tOT.05 13D,ID 20 56 tO 134?,1 It,iS $7,50

2034,R5 t.25 35,21 tit.O? 114.09 12 37 23 1034.8 IS.SO 15.I4

RiSe.54 B.99 5.87 116.90 111._8 O 56 I 589.5 20.52 343.84

1225.55 16,10 _4t,Sl tit,84 SI4.O5 I 42 !1 228,8 24,82 318.72

10¢4.0I 9.99 117.34 218.80 118.38 3 30 7 t4.0 tO.St 305.20

1091.45 2.29 324.15 t12.OT 124.09 3 24 52 81,5 15.80 304.05

NID-COUROE EXECUTION AccuRACY O_BIT DETERMINATION ACCURACY

IGT 2009,$ 3Gq ill.3 8G3 440.3 IT 5|.7 8R 22.0 59 48.4

RRT .5782 RRF ",llll RT_ -._,i5 CRT ,8821 C88 ,7170 CIY ,llOO

488 2138.2 R23 ",1178 RI3 -,1t34 LEA 72.4 Nlk 15.9 l|A I.I

5GI 2085.2 5G2 42t,2 THA 1,71 ELI SS.5 EL2 9,7 ALF 11.2l

HELIOCENTRIC CONIC

8L 149.82 LAL .OD

RP 206.?! LAP -1.74

RC 69.857 GL "19,94

PLANETOCENTRIC CONIC

C3 21,251 VNL 4.810

LNCH AZHTH LNCH TIME

SO.OO lg I 28

&O.O0 20 23 5

TO.DO 22 12 2!

80.00 O 50 46

82.24 1 59 6

]00.00 3 33 38

110.00 3 15 4_

DIFFERENTIAL CCI_RECT_ON8

TOE -.7023 TRA-1.3207 TC3 .0711BAU .08g0

RDE -.3491RRA -,1087 RC5 .3049 FAU .06911

FOE .970_ FRA 3.2922 FC3-2.8155 BSP 3680

8DE .7843 BRA 1.3252 BC3 .3131FSP 736

FLIGHT TIME 155.00 ARRIVAL DATE GEP 14 ISYI

DISTANCE 410.t97 EARTH TO WARS

L04. |90.50 VL 35.013 GAL -4.32 AZL 82.?4 HCA |40.45 8NA 194.64 ECC .24189 ]NC 2.7367 Vl 2R.742

LOP 330.98 VP 24.541 GAP 13.54 AZP 87,29 TAL 337,52 TAP 117,t? RCA 147.60 APO 241,88 V2 26.4R3

GP 5,71 tAL 130.51 ZAP 154,19 ETI 167,69 ZAE 170,55 ETE 79.24 ZAC I96.25 ETC 277.02 LVI -22.24

DLA -29.24 RAL 342,D! RAO 6643.4 V[L 11.685 PTH 6ogD VHP S,238 DPA -12.95 RAP 315.10 (CC 1.3497

L-| TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO CDT TIN INJ 2 LAT INJ 2 LONG

253g.88 -9,38 68.12 201.47 136.86 tg 43 48 1539.g 9.00 $2,37

2322.77 -3,33 $4.35 297.25 130.19 21 1 47 1322.8 12.69 36.28

299].35 3.52 33,47 2]2.42 |23,99 22 45 42 ]00|.4 ]6.95 ]3,24

1517.28 1|.99 1.55 217.51 117.53 ] 16 4 5]?.3 22.31 339.21

1298.25 16.60 347.95 219.82 114.42 2 20 44 298.2 25.24 324.03

6279.79 II.99 301.]3 217.51 117.55 5 ]R 18 $279.8 22.31 278.49

1048.17 3.52 322.39 212.42 123.gg 3 33 12 48.2 16.95 302.15

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

$GT 2974.9 SGR 539.7 3G3 4?4,7 8T $2.0 SR 21.8 $S 49.g

RRT .6148 RRF -.6675 RTF -.8812 CRT .8926 CR$ .7281 CST .9581

SGS 2143.g R23 -.1300 R13 -.8860 LSA 73.6 NSA 15.9 SSA 1.1

SG1 2192,4 SG2 420.1THA go47 EL1 $5.6 EL2 9.2 ALF 21.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN DATE APR 9 19?!

HEL|QCENTRIC CCNIC

.RL 149,52 LAL ,DO

RP 206,73 LAP -1,73

RC 57.8?7 GL -20,59

PLANETOCEHTRIC CONIC

C3 20.59_ VHL 4,549

LHCH AZMTM LNCH TIME

5D.OD 19 6 1

60.00 20 29 16

70.00 22 22 2

80.00 2 35 13

80.05 I 43 12

100.00 4 18 5

110.00 3 25 25

PLIGHT TIME 1S0,00 ARRIVAL DATE SiP IS IO?I

DISTANCE 413.9e4 EARTH TO MARl

LOL 198.50 VL 38.95? GAL "4.E4 AZL 92,?9 HCA |41,?t 8HA |93.SR ECC .23750 INC Z. T89R Vl 29,742

LOP 340.29 VP R4,462 GAP 13,17 AZP R?,81 TAL 337,63 TAP |29,35 RCA 14T.65 APO 239.53 V2 26,46R

9P 6.03 ZAL 130.09 ZkP 152.94 [TS 16T,81 ZAE 170.39 ET[ 79.97 ZAC 106.56 ETC E??.04 LVI -22.57

DLA -29.84 RAL 342.30 RAG 9643.| VEL 11.862 PTH 6.88 VHP 6,052 DPA -12.86 RAP 315.06 ECC 1.3406

L'I TIME |NJ LAT IKJ L(_4G INJ RT ASC INJ AZMTH INd TIME PO CST TIM [NJ 2 LAT IHJ E LONG

2519.48 -9.3? 67.25 201,6S 13T,01 19 48 1 1519.5 10.02 Sl.49

2298.00 -2.24 53.17 207.51 130,25 21 T 34 1298.0 t5.74 35.03

1968,2T 4.85 31.63 212,86 123,85 22 54 49 966.3 18.13 11.21

1372.03 16.40 353.33 219.51 115.30 I 58 5 372,D 25.42 $29.55

1346.50 17.10 351.TT 219.55 114.84 2 5 39 346,5 25.86 327.60

6134.54 16.41 292.60 219.51 115.30 9 D 19 5134.5 25,42 268.83

1013.09 4,85 320.55 212.86 125,85 3 42 18 13,1" 18.13 300.15

DIFFERENTIAL CCRRECTION$

?DE -.6890 TRA-1,2871TC3 .0919 BAU .D937

ROE -.3413 RRA *.1278 RC3 ,3258 FAU .07226

FOE 1.0076 FRA 3.4388 FC3-3.0231BSP 3599

DOE .7689 ERA 1.2939 863 .3585 FSP 783

LAUHCH DATE APR 9 1971

HELIOCENTRIC CCNIC

RL 149.82 LAL .DO

RP 208.77 LAP -1.71

RC 69.140 GL -21.26

PLAN[TOCENTRIC CONIC

C3 20.193 VHL 4.494

LNCH AZNTH LNCH TIME

50.00 19 10 48

SO.U0 20 35 50

70.00 22 32 41

78.18 1 30 29

78.19 1 50 25

78.18 I SO 26

110.00 3 39 4

MID-COURSE EXECUTION ACCURACY

8GT 2D82,3 8GR 554,1 SG3 504.4

RRT .8515 RRF -,7089 RTF -.8853

SOB 2135.4 R23 ".1396 R13 -.8909

S01 2095.0 SG2 413.8 THA 10.34

FLIGHT TINE 162.00

DISTANCE 417.792

LOL 199.50 VL 32.904 GAL -4.16 AZL 92.85 HCA 142.99 SMA 192.81 [CC .253t? INC

LOP 341.52 VP 24.386 GAP t2.82 AZP 87.73 TAL 337.73 TAP 120.72 RCA 147.70 APO

GP 6.38 ZAL 129.87 ZAP 151.65 ET8 167.86 ZAE 170.22 ETE 81.19 ZAC 106.90 ETC

ORBIT DETERMZNATION ACCURACY

ST 51.7 SR 21.7 85 51,4

CRT ,9025 8R9 ,7383 CST ,9564

LSA 74.3 MSA 15.9 9SA 1.1

EL1 55,3 EL2 8.7 ALF 21.30

ARRIVAL DATE $EP 18 1971

EARTH TO MARS

2.8491 VI 29.T42

237.55 V2 26,455

277.06 LVI -22,90

ECC 1.3525

INJ 2 LONG

50.60

33.74

9.US

330.87

330.87

330.87

275.85

DLA -39,46 RAL 342.61 RAO 6642.9 VEL 11.841 PTH 6.86 VHP 5,881 DPA -12.32 RAP 514.98

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

249g.09 -7.35 66.38 201.90 137.14 19 52 27 1499,1 11.93

22?2.84 -1.13 51.97 207.85 130.29 21 13 43 1272.8 14.79

1929.04 S.2G 29.67 215.41 123.84 23 4 50 929,0 19.36

1385.17 17.60 354.90 219.94 115.27 I 53 32 385.2 26.49

1385.17 17.60 354.90 219.94 115.27 I 53 32 385.2 26.49

1385.17 17.60 354,90 219.94 I15,27 1 53 32 585,2 26.49

6263.90 6.26 296.49 213.41 123.84 5 20 27 5263.9 19.36

DIFFERENTIAL CCRRECTIONS

TOE -.6919 TRA-1.2672 TC3 .0814 BAU .0962

ROE -.3350 RRA -,1489 RC3 ,3468 FAU *07529

FDE 1.0545 FRA 3.5952 FC3"3.2278 BDP 3703

BDE .7684 BRA 1.2759 BC3 .3562 FSP 840

MID-COURSE EXECUTION ACCURACY

SGT 2DT2.? 8GR 572.8 SG3 536.1

RRT ,6841 RRF -.?454 RTF -.883?

SGB 2150.4 R23 -.1592 R13 -.8904

8GI 2110.9 302 410,2 THA t1.13

LAUNCH DATE APR 9 1971

ORBIT DETERMINATION ACCURACY

ST 52.3 $R 21.6 SS 53.0

CRT .915_ CR8 .7538 CST ,9538

LSA 75.9 MSA 15.9 SSA 1,1

ELI 56.0 EL2 8.1 ALF 21,19

HELIOCENTRIC CCNIC

RL 149.82 LAL ,00

RP 206.61 LAP -1.TO

RC 70.459 GL -21.99

PLANETOCENTR|C CONIC

C3 i9.740 VHL 4.443

LNCH AZNTH LNCH TINE L-I TIME

SO.Q0 19 15 51 2478,54

90.00 20 42 50 2247,07

?O,O0 22 44 37 1999.70

76.49 1 19 29 |415.46

76.49 t 19 29 |4|8.48

76.49 I 19 29 1418.46

liD.GO 3 47 S9 6223.58

DIFFERENTIAL CORRECTIONS

TOE -.6766 TR4-1,2311TC5 .0996 BAU ,1013

RDE -.328¥ RRA -.1705 RC3 .3709 FAU ,07891

FOE 1.0259 FRA 3.7539 FC3-3.4565 BSP 3SIR

DOE ,?548 ERA 1,2429 BC3 .383? F|P 892

FLI;HT TIME 184.00 ARRIVAL DATE S_P 20 1971

DI3TANCE 421.650 EARTH TO MARS

LOL 198.50 VL 32.854 GAL -4.08 AZL 92.91 HCA 144.26 SNA |91.T0 [CC .22927 INC 2.9058 Vt 29.742

LOP 342,79 VP 24,313 9AP 12.47 AZP 87.64 TAL 337.83 TAP 122.09 RCA 14T,75 APO 235.65 V2 26,480

GP 9.76 ZAL 129.83 ZAP 150.52 [T$ 16?,62 ZA[ 179,02 ETE 82,90 ZAC 107.28 [TC E??,O7 LVI -23,26

LAUNCH DATE APR 9 18?1

DLA -3_,10 RAL 342.93 RAD 8642,T VEL _1.822 FTH 6.84 VHF 5.Tt5 DPA _I$.98 RAP 314.86 EC¢ 1,3249

INJ LAT INJ LON9 ZNJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-9.33 95.51 202,20 137.25 19 57 9 1478.5 12.04 49.71

.OO 50.73 208.2T 130.30 21 20 17 I247,1 19.87 32,41

7.78 27.53 214.09 123.36 23 16 5 888,7 20.66 9.52

18.1! 357.65 220,09 115,7_ 1 43 8 418,5 27.13 333.57

10.11 357,65 220.09 115.73 I 43 8 418,5 27.13 333,5T

18.11 357.$5 220,09 115.75 1 A3 6 419,5 27.13 333.57

7.78 294,35 214.09 123.38 5 31 42 5223.6 20.66 273.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2052.1 9614 595.2 SG3 569.1 ST 51.8 8R 21.5 85 54.5

RRT ,T172 flRF -.7813 RTF -._v88 CRT ,9261 CR8 .7672 CST .9516

80R 2158,7 R23 -.1712 R13 ".R94T LSA 76.6 MSA 18,D SEA l.l

SGt 209?.8 5G2 4OS.? THA 12.22 ELI $S.8 EL2 7.8 ALF 21.47

HELIOCENTRIC CONIC

RL 149,8| LAL .DO

RP 206.0? LAP -1,99

RC ?1.916 _L -22.S8

PLANETO¢ENTRI8 SONIC

C3 19.338 VHL 4.397

LNCH AZNTH LNCM TIME

50.00 19 21 10

60.00 20 50 19

rD.O0 22 98 11

74.91 1 9 56

T4,91 1 9 5G

74.91 1 9 58

110.00 4 I 34

FLIGHT TINS lEe,DO ARRIVAL DATE aSP El 1971

DISTANCE 425.53S EARTH TO MAR8

LOt. 198.10 VL $_.808 GAL -4.01AZL 92.97 HCA 14S,58 INk tDO,i$ [CC .22562 INC E.DKDI Vl IV,TAt

LOP 344,01 VP |4,943 GAP 12,13 AZP 87.55 TAL 337,93 TAP 123.45 RCA 147,80 APO 233.92 VE 29,474

GP ?.16 ZAL IE9.39 ZAP 148.96 ETS 167.77 ZAE 169.79 ETE 85.03 ZAC 107,89 ET8 2?7.09 LVI -2_,93

DLA -31.79 RAL 343,2? RAO 6642,5 VEL |1,805 PTH 9,83 VHP 5,558 DPA -11.59 RAP 3t4.89

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2457.93 -5.29 84,64 202,58 137.35 20 2 8 1457.9 13,05

2220.71 1.16 49.48 208,77 130.29 21 27 19 1220,? 16,96

1844,24 9.45 25.15 214.94 122.98 25 28 56 844.2 22.05

1447.89 18.61 .13 220.30 116.21 I 34 4 447.9 27.?8

1447,89 18.81 .13 _20.30 118,21 I 34 4 447,9 2?.78

1447.89 18.61 .13 22D,30 116.21 I 34 4 447,9 27.?8

6179.10 9.43 291.98 2t4.94 122.98 5 44 35 5179.1 22.05

NID-COUR$E [XECUT|ON ACCURACY

9GT 2055.8 SGR 622.9 SG3 604.3

RRT ,?442 RRF -.8150 RTF *,8940

8GB 2148.1 R23 -.1953 R13 -.993T

SGI 2109.5 8G2 405.5 THA 13.20

DIFFERENTIAL CCRRECTION8

TOE -._823 TRA-I.2088 TC3 .0809 BAU .1042

RDE -.3242 RRA -.1947 RC3 .3947 FAU ,08209

FDE 1.1498 FRA 3.9280 FCS"3,DT50 BSP 3720

802 .?554 9RA 1.2244 DC3 ,4029 FSP 957

[CC 1.3152

XNJ 2 LONG

48,80

31,03

3,92

336,01

336.01

339.01

270.?A

ORBIT DETERMINATION ACCUMACY

ST 52.4 5R 21.6 SS 56.4

CRT ,9392 CRS .?843 CST .9466

LSA 78.3 NSA lS, I SSA 1.0

ELI 56.3 EL2 9,9 ALF 21.50

461



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 6 1871 FLIGHT T|I4E 166,00 ARRIVAL DATE SEP 24 1971

HELIOCENTRIC CONIC

RL 148.82 LAL .00

RP 208.93 LAP "t.8S

RC ?3.228 GL °23.42

PLANETOCENTRIC CONIC

C3 18.981VHL 4,357

LHCH AZMTH LHCH TIME

S0,00 19 26 49

60.00 20 58 21

?0.00 23 14 15

73.41 1 ! 19

73.41 1 1 19

73.41 1 1 19

110.00 4 17 38

DIFFERENTIAL CCRRECTIONI

TOE -.8?06 TRA-I.I?OO TC3 .0896 |AU .1098

RD[ ".3197 RNA -.2187 RC3 °4222 FAD °08523

POE 1.1959 _RA 4,0888 FC3-3,9164 DIP 368?

6DE .7431 ERA 1.1909 BC3 .A316 P8P 1014

D|6TANC[ 429.446

LQA. 1Is.so VL 82.764 6AL -3.94 AZL 93.04 HCA 144.79 INk

LOP 341,33 VP 24,1?6 GAP 11,80 AZP 87.46 TAL 336,02 TAP

GP ?,SO ZAk 129.12 ZAP 147.55 ETS 16?.?0 2A[ 169.53 IT(

EARTH TO MARS

1DO,O? [CC .22219 INC 3.0367 vt 28.742

124,8! RCA 147,64 APO 232.30 V2 26.498

87.5? ZkC 108,13 [TC 277.0? LVI -24.01

DLA -32,43 RAL 343.63 RAD 6642.4 VEL 11.?90 PTH

L-! TIME |NJ LAT INJ t,ONG INJ RT ASC

2437,07 -4.28 68.76 203,03 137.43 20 ? 26

_193.44 2,36 48.17 209.3? 130.24 21 84 55

1793.21 11.31 _2.3g 215.99 122.44 23 44 8

1474.86 19.11 2.45 220.57 116.?2 1 25 54

1474.86 19,11 2.45 220.5? 116.72 1 2S 54

1472.88 19.11 2,45 226.57 116.72 ! 25 54

6128.03 11.31 289.22 213.99 122°44 5 89 46

N|D-COURS[ EXECUTION ACCURACY

SGT 2026.9 6GR 655.2 863 640.3

RRT .7709 2RF -,848£ RTF ",2832

90B 2130.1 R23 -.2108 R13 -.6669

8G1 2091,4 862 404,6 THA 14,35

6,81 VHP 6.404 OPA "11,19 RAP 314.48 EC¢ 1.3124

INJ A2NTH INJ TIRE PO CST TIH INJ 2 LAT INJ 2 LONG

143T.1 t4.08 41,87

1163.4 18.D? 2q.39

?93.2 23.58 .74

474.9 28.44 338,28

474.9 28,44 330.28

4?4.9 26.44 338,28

5t28,0 23,56 267.57

ORBIT DETERMINATION ACCURA Y

ST S1.9 82 21.6 86 87.9

CRY ,9504 CR6 ,7899 C$? .9439

LIA 79.1 NtA 16,| 684 1.0

_LI SS,9 EL2 6,2 ALF 21,01

LAUNCH DATE APR 6 1971 FLIGHT TIM[ t?O.O0 ARRIVAL DATE 8EP 26 1971

HELIOC[NTRZC C_IC

RL 149.82 LAL .00

RP 207.00 LAP -1.64

RC 74.683 GL -24.19

PLANETOCENTRIC CONIC

C3 18.873 VHL 4,321

LNCH AZNTH LNCH TIME

50.00 19 32 49

80.00 21 ? 3

70.00 23 34 27

71.97 0 33 34

71.97 0 53 34

71.27 0 53 34

110.00 4 37 49

DIFFERENTIAL CCRRECTION6

TOE ".6722 TRA-l.1414 TC3 .0626 6AU .1136

ROE -.3171 NRA -.2478 RC3 ,4426 FAU .08953

FOE 1.2552 FRA 4.2860 F¢3-4.1509 68P 3703

60[ ,7432 6RA 1.1682 6C3 .4S52 FSP 1005

DISTANCE 433,380

LOL 198,50 VL 32,722 GAL "3.88 AZL 93,11 HCA 148,09 8HA

LOP 346.59 VP 24.110 GAP 11.46 AZP $7.36 TAL 338.11 TAP

8,08 ZAL 228.88 ZAP I48.10 [78 187.62 ZAE 169.20 ETE

EARTH TO NAR$

189,33 ECC .21897 INC 3.1089 Vl 29.?42

126.16 RCA 147.88 APO 230.79 V2 28.488

90.44 2AC 108.82 ETC 277,06 LV! -24.43

DLA -33.13 RAL 344.02 RAD 6642.2 VEL 11.777 PTH

L-I T|N£ 1NJ LAT

2418.03 -3.19

2183.20 3,61

1730.69 I3.5?

1499.80 19.61

1499.80 19.61

1499.80 19.61

6063.55 13.57

6.80 VHP 8.2S? OPA -10.7? RAP 314.22 DEC 1.3073

|NJ LONG |NJ RT ADC |NJ AZNTH |NJ T|HE PO C$T TIM INJ 2 LAT |NJ 2 LONG

62.88 203.57 137.49 20 13 5 1416.0 15.10 48.93

46.82 210,08 130.17 21 43 6 1165.2 19.21 28.08

18.98 217.36 121.65 24 3 17 730.7 23.33 338.76

4.84 220.92 117.29 1 16 34 499.8 29.11 340.42

4.64 220.92 117.26 1 16 34 499.8 2g.11 340.42

4.64 220.92 t17.26 I 16 34 499.2 29,1! 34L,.42

265.79 217,36 121.65 6 18 55 5065.6 25.35 283°32

MID-COURSE EXECUTION AcCuRACY ¢_DIT DETERMINATION ACCURACY

$GT 2016.3 $GR 693.9 8G3 676.8 8T 32.2 $R 21.8 88 89.8

RRT .7910 RRF ".8723 RTr -,8819 ¢RT .9624 CR8 .8182 CST .9422

8GO 2132.4 R23 -.2363 R13 -,8964 LSA 60,6 NSA 16.4 88A _.0

66! 2092,8 6G2 400.0 TNA Ig.83 ELI 36.3 EL2 3.3 ALF 22,17

LAUNCH DATE APR 2 1971 FLIGHT TIN[ t?2,OO ARRIVAL DATE 8EP 28 1171

HELIOCENTRIC COMIC

RL 149.82 LAL .00

RP 207.00 LAP -I.03

RC 78.180 GL -24.89

PLANETOCENTRI¢ CONIC

C3 18.410 VHL 4.231

LNCH AZNTH LNCH TIME

30.00 l_ 39 14

80.00 21 19 32

70.00 O 8 59

70.31 D 48 28

70.S$ 0 48 28

70,56 0 48 28

110.00 3 O 28

DIFFERENTIAL CO_RECT|ON6

TD[ -.SS73 TRA-I.I047 TO3 .038Y BAD ,!!92

ROt ",313| RRA -.|77) RC3 ,4604 rkU ,09342

FOE 1,3139 FRA 4.475_ F¢3-4.3952 DSP 3803

8DE .7300 ERA 1.1390 8¢3 .4841 FSP !153

DISTANCE 437,33?

L04. 198,30 VL 32.683 GAL -3.62 AZL 93,19 HCA 149,32 8HA

LOP 347,86 VP 24,048 GAP 11.16 AZP 87.26 TAL 338.19 TAP

GP 9,60 ZAL 128,57 ZAP 144,60 ETA 167,32 ZAE 168.80 ETE

EARTH TO MAR8

168.68 [CO ,21395 INC 3.1293 VI 28.74E

|27.81 RCA 147,81 APO 229.39 V2 26.443

93.50 ZAC 109,18 ETC 2?T.OS LVl -24,87

DLA -33,86 RAL 344.44 RAD 6642.1VEL 11.786 PTH 6.79 VHP $.|17 DPA -10,32 RAP 313.91ECC 1,3030

L-i TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN IN I 2 LAY INJ 2 LONG

2394,84 -2.12 61,98 204.I9 137.54 20 19 9 1394.6 18.14 45.96

2133.61 4.90 45.40 2tO.St 130.05 21 92 ? I135.6 20,38 28.46

1637,28 t6,82 13,73 219.4_ 120.17 O 36 17 637.8 2?,73 330.60

1523.36 20,11 8.74 _21.34 117,83 ! It 52 923.4 29,79 342.48

1523.36 20,11 6.74 221,34 117.83 I It 32 523.4 29.76 3&|.48

1323.38 20.11 1.7A 221.34 ll?.B3 I 11 52 323,4 2g,?S 342.40

3972,89 18.82 280,53 219,41 120.17 8 4T 59 4972.7 27.?S 257,43

N|D-COUR3_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1988.11_ 738,9 8;3 718.| aT 51.9 82 _2.1 38 11,1

RRY ,0080 RRF ",6938 RTF -,_,83 CAT ,97_0 CR3 .0883 CSY ,$38|

866 2120.9 223 ".2S73 RI3 -,8978 LSA 81.8 NSA 18.3 _82 .9

8GI 20?9.9 862 411,2 THA 17,45 ELI 36.2 EL2 4,7 ALF 22,SS

LAUNCH OAT[ APR 9 1871 FLISNT TINE 174.00 ARRIVAL DATE SiP 30 127I

HELI¢)¢ENTRI¢ CONIC

RL 149.82 LAL .00

RP 207.17 LAP -I.61

RC ??.718 GL -25.03

PLANETOCENTR1C CONIC

C3 18.193 VHL 4.285

LNCH AZNTH LNCH Y|NE

30.00 19 46 7

60.00 21 28 37

69.17 0 39 $7

89.17 0 39 57

69.17 0 39 $?

69.17 0 39 37

69.17 0 39 37

DIFFERENT ! AL CCRRECTION8

TOE -.1623 TRA-1.0855 TC3 .0468 BAU .1234

RDE -.3144 RRA -.3096 RC3 .3134 FAU .09757

FOE 1.3754 FRA 4.6700 FC3-4,6429 68P 3636

606 .7331BRA 1.1098 BC3 .1136 FSP 1223

DISTANCE 441.314

LOL t|G_30 VL 31.647 6AL -3.?T AZL 93.2? HCA 150.58 8HA

LOP 340,|2 VP 23.98? GAP 10,83 AZP 87.13 TAL 338,26 TAP

GP 2,16 ZAL 128,27 ZAff 143o05 ET8 167,42 2AE 188,31 EYE

OLA -34,60 RAL 344,88 RAD 6642.0 VEL 11,737 PTH 6.?8 VHP 4,984 SPA "g.83 RAP 313.35 ECC t.2994

L-! TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH [NJ T_NE FO CAT TIN [NJ 2 LAT INJ 2 LONG

2372.23 -1.02 61.07 204,gl 137.57 20 23 40 1372.8 17,20 44.gs

2104.34 6,2? 43.89 211.80 120.80 22 2 1 1104.3 21,62 24.?3

IS43.$6 20.81 0.?8 221,84 118.43 l $ 43 343.g 30,49 344.48

IS45.88 20.61 8.?8 221,84 118.43 1 3 43 345.g 30,4g 344.40

IS45,86 20.61 8.?8 221.84 118.43 1 3 43 345.g 30.49 344,40

_343.86 20.6! 8.78 221.84 118.43 1 3 43 343.9 30o4g 344,48

1545.88 20,6| 8,?8 221.84 118.43 1 3 43 343.9 30.49 344.48

NID-¢OURSE EXECUTION ACCURACY (_BIT OET_RHINATION ACCURACY

$GT Ig33,7 $GR ?go ,g $63 759.1 8T 51.6 $R 22.4 $8 83.3

RRT .8231 RRF ".9162 RTF -,8771 CRT .9824 CR3 .8544 CST *g349

SG6 2107.? R23 ".2781 R13 -.8994 LSA 83.0 HSA 16.7 $$A .9

$91 2064,4 8G2 423.0 THA 19.28 ELI 56.1 EL2 3.9 ALF 23,27

EARTH

188.02 [CC .21312 INC

128,84 RCA 147.04 APO

98,89 ZAC log,?3 ETC

TO MARS

3.2609 Vl 22.?42

228.09 V_ 28,432

2??.03 LV! -25.34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APR I IR?I

MELIOCENYRI¢ CONIC

RL 14t.82 LAL .DO

RP 2DT,21 LAP -1.58

mC ?G._g3 GL -28.70

PLANETtCENTRIC CONIC

C3 !8.023 VHL 4.245

LNCH AZNTN LNCH TZNE

SO,DO 19 53 33

SO,DO 21 38 33

67.79 0 33 57

6?.79 D 33 S?

67.79 D 33 57

57.79 D 33 37

67,79 D 33 57

FLIGHT TIME 179.00

DItTANCE 445,510

"3,?IAZL tS.SS HCA 151,54 IRA

ARRIVAL DATE OCT 2 11?|

EARTH TO MARS

18T,42 ECC .21041 INC 3.3800 VI 21.748

V2 21,42a

bVI -IS.a4

LOt, tie. SO VL 38.815 GAL

LOP 360,31 VP 25,928 GAP 10,64 AZP 8?.04 TAL 338.39 TAP 130.17 RCA 147.98 APO 226,87

GP 9,78 ZAL 12T.gS ZAP 141.46 ET$ 167.90 ZAE 187,72 [T[ 100.29 2AC 110.39 ETC 277.00

OLA "35,38 RAL 345.97 RAD 6Q4t.9 VEL l|.749 PTN 8.78 VHP 4.856 DPA -8.31 RAP 313.13 £CC 1.2866

L-I T1NE INJ LAT INJ LONG INJ RT A$C INJ AZRTH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2350,49 .tO $0.14 205.73 157.58 20 32 43 t350.3 18.27 43.92

20?0,03 T.75 42.88 213.03 128.88 22 13 3 1070,8 22,91 22.84

156T,8! E|.ID 10,78 222.43 ISD,OB _ O 4 38?.6 31,20 348.46

t567.61 21.10 10.79 222.43 119,08 ! O 4 367.6 31.20 346.46

1587,61 21.10 10.79 222,43 119.U8 ! O 4 567.6 31,20 346,46

1387,61 2|.10 10.79 222.43 119.08 1 D 4 567.6 31.20 346.46

1567.61 21.10 10.?9 222.43 |19,08 J O 4 567.6 31.20 348.46

DIFFERENTIAL C(_RRECT]ON8

TDE -,6368 TRA-l.0222 TC3 .D3E5 BAU ,|326

ROE -.3151 RRA -.3448 RC3 .5499 FAU .10188

FOE 1.4408 FRA 4.8663 FC3-4.8839 88P 3816

80£ .7283 BRA 1.0787 BC3 .5502 FSP 1293

NID-C_URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1910.3 SGR 850.6 $G3 801.0 5T 51.1SR 22,9 $S 63.1

RRT .8337 RRF ".9332 RTF -.8733 CRT ,9901 CR$ .8725 CST .9308

$GD 209;,3 R23 *.2967 R13 -.gOlS LSA 84.2 MSA 17.0 SlA ,9

88! 2044.7 SG2 438.9 THA 21.40 ELI 53.9 EL2 2,9 ALF 24.03

LAUNCH DATE APR 9 1971 FLIGHT TIME |78,00 ARRIVAL DATE OCT 4 19Y1

HELIOCENTRIC CONIC

RL 149.82 LAL .OO

RP 207.37 LAP -1.56

RC 80.909 GL -27.61

PLANETOCENTRZC CONIC

C3 17,900 VHL 4.231

LNCH AZNTN LNCH TIME

SO.DO 20 I 37

60.00 21 31 39

66,41 D 21 24

68.41 O 26 84

68.41 O 2B 24

66,41 O 28 24

66,41 O 28 24

DISTANCE 449.324 EARTH TO HARS

LCX. 198.30 VL 32.511 GAL -3,67 AZL 93.46 HCA 153.10 SNA 186.88 (CC .20801 INC 3.4578 Vl 29,742

LOP 331.63 VP 23,871 GAP 10.24 AZP 86,92 TAL 338.39 TAP 131,49 RCA 148.00 APO 225.73 V2 26.415

GP 10,45 ZAL 127.62 ZAP 139,81 [T$ 167.17 ZAE 167.01 ETE 203,89 ZAC 111.10 ETC 276.96 LVI "26.38

DLA -39.19 RAL 345.88 RAD 68_41,9 VEL 11.744 PTH 6,77 VHP 4.738 OPA -8,74 RAP 312.65 [CC 1.2946

L-I TIN[ INJ LAT ]HI LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 8 LONG

2327,47 |,25 58.18 206.7! 137,56 20 40 24 1327.3 19.37 42.84

2034.27 9.32 40.48 214.37 12g,39 22 25 33 1034.3 24.28 20,73

1588.14 81,60 12.78 223.18 115,78 0 54 33 588.8 31,92 348,43

1588,84 21,80 12.78 223,12 119.76 O 54 53 588.8 31.02 341.43

1388,84 2t,80 12.78 229,12 119,78 O 54 33 S88,§ 31,92 346,43

1988.84 21,60 12.?B 223,12 119.76 0 34 53 388.8 31,92 348.43

1388.14 21.60 12,78 223.12 119.78 O 34 $3 588.6 31.92 348.43

DIFFERENTIAL CCRRECTIONI

TDE -,6481 TRA -.974| TC3 ,O2OE BAU .1409

RD[ -.3169 RRA -.3824 RC3 .3884 FAU .10542

FDE 1.8072 FRA 5.0649 FC3-8.1471 BSP 3539

BDE ,7218 BRA 1,0463 De3 ,5888 FSP t363

LAUNCH DATE APR 9 1971

HELIOCENTRIC CC_IC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1055.7 8DR 918.6 SG3 843.8 ST 50.3 8R 23,5 88 66.9

RRT .8414 RRF ".9473 RTF -.869B CRT .8937 CRS .8098 CST .8283

8GO 2070.8 R23 -.3104 R13 -.9050 LSA 85.2 NSA 17,2 SlA .6

801 2018.7 882 456.1THA 23.91 ELI 55,5 EL2 2.0 ALV 28.01

FL|GHT TIME 180.00 ARRIVAL DATE OCT 6 llTt

DISTANCE 453,334 EARTH TO MARl

RL 149.82 LAL .DO

RP 207.48 LAP -1.54

RC 82.560 GL -28,51

PLANETOCENTRI¢ CONIC

C3 17,826 VHL 4.222

LNCH AZNTH LNCH TIME

50.00 20 lO 23

60.00 22 I 45

63.02 0 23 I8

63.02 0 23 |8

61.D2 O 23 18

61,02 0 23 I6

63.02 O 23 18

LOL 198.50 VL 32.531 GAL -3.63 AZL 93.36 HCA 154.3£ 8MA 188.37 [CC .20571 |NC 3.5843 Vl 29.?42

LOP 352.91 VP 23.816 GAP 9,95 AZP 08o79 TAL 338,44 TAP 132.80 RCA 148.03 APO 284.?Q V2 26.402

GP 11.19 ZAL 127,27 ZAP 138.11 £T3 167.03 ZAE 166,18 ETE 106.90 ZAC 111.87 ETC 278.92 LVI -21.87

DLA -37.04 RAL 348.47 RAD 664:.9 VEL I!,74! PTH 8.7? VHP 4=8_ DPA -8o12 RAP 312,12 EC¢ 1.2934

L-I TIN[ INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIN[ PO CIT TIN INJ 2 LAY INJ 2 LONG

2303,63 2.45 35,18 207.82 137.53 20 48 48 1303,6 20.50 41.70

1993.47 11.07 38.48 215,97 129.00 22 39 59 993,5 85.79 18.32

1609.76 22.08 14.77 223.98 12D.12 0 30 O 609.8 32,66 350.40

|609.78 22.08 14.77 223.92 120.52 0 30 8 609,a 32,66 350.40

1609.76 22.06 14,77 223,92 120,52 O 50 8 809,0 32.66 350.40

1609.76 22.08 14.77 223.92 120.52 0 50 8 60g,8 32,61 350.40

1609,?8 22.08 14.77 223.92 120,52 0 30 8 609,8 32.66 350.40

DIFFERENT IAL C_RECTIONS

TOE -,6SOS TRA -.9321TC3 -.O|BG 8AU .1485

8DE -,3221RRA -,4253 RC3 .12?1PAU .11041

POE 1.3828 FRA S,2??l FC3-S.3BIB DDP 1530

BOB ,7258 BRA 1.024Q 2C3 ,6274 PeP 1449

LAUNCH DATE APR 8 liTl

MILIOCENTRIC CONIC

RL 141.82 LAL .00

RP 2O?,lO LAP "l.S2

R¢ 14,247 f_. -28,36

PLANET_ENTRIC CONIC

C3 17.809 VNL 4.220

LNCH AZMTH LNCH TIME

50.00 29 20 ?

6D,OO 22 24 41

13.60 O 18 36

63.80 O 16 36

63,60 O 16 36

53.60 O 18 36

03,60 O 18 36

DIFFERENTIAL CORRECTIONS

TOE -.6472 TRA -.8609

ROE -.3287 RRA -.4713

FDE 1.6768 FRA 5,4799

GO[ .7259 BRA .9990

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1813.9 SGR 997.1 SG3 $88.1 8T 50,1 SR 24,4 83 69.0

RRT .8421 RRF ",939D RTV -,_V08 CRT .998| CRi .8076 C3T .8Z01

SOB 1062.2 R23 -,3211 RI3 -.9063 LIA 86,9 MSA 17.6 _8A .3

SOl |012,4 $82 484.7 ?HA 28.49 EL! 5|,7 EL2 I,O ALF 23.94

FL|GHT TIME 182.00 ARRIVAL DATE OCT 3 1871

DISTANCE 45T,39_

LOL Ill. SO VL It. SiS GAL -3.39 AZL 93.98 MCA IS§.BE |NA

LOP 354,17 UP ES.?B| GAP 2.B? AZP 86.83 TAL 338.48 TAP

GP 12.00 ZAL 128.89 ZAP t58.35 ET8 156.82 ZA[ 185.21 IT[

EARTH TO MAR8

IBS.89 [CC .2035? INC 3.$808 Vl 21,142

134.10 RCA 148.05 AIIO 223.74 V2 21.388

110.12 ZAC 112,72 ETC 871,87 kVi -27.t0

DLA -3?.92 RAL 347.10 RAD 0641.0 VEL 11.740 PTH 6.77 VHP

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIN[

2278,87 3.71 57,14 208.11 137,47 20 58 6

!841,98 13.D9 36.08 217,82 128.48 22 37 14

1630.57 22.3? 16.78 224.84 121.32 0 45 47

1630.57 22.5? 16.T8 224.84 121.32 0 43 47

1630.3? 22.57 16,78 224.84 121.32 0 45 4?

1630,37 22.57 16.78 224.84 121.32 0 43 47

1630.37 22.57 18,78 224.84 121.32 D 45 47

MID-COURSE EXECUTION ACCURACY

TC3 -.0486 6AU .1800 $GT 1752.B SGR 1085.0 SG3 931.9

RC3 .6704 FAU ,11480 RRT .8406 RRF -,9683 RTF -.8520

FC3-5.5807 85P 3557 SG6 2061.3 R23 -.3364 R13 -.9107

BC3 .6722 FSP 1327 $81 I893.8 SG2 516.2 THA 2g,67

4.518 DPA -7.44 RAP 311.53 (CC 1,2931

PO C8T TIN INJ 2 LAT INJ 2 LONG

1278.? 21,67 40.46

946,D 2?,47 IS.43

630.6 33.42 332.41

630.6 33.42 352.41

630.8 33.42 352.41

630.8 33.42 332,41

630,6 33.42 332.41

ORI|T DETERM|NAT|ON ACCURACY

ST 49,3 5R 25,4 55 7_.9

CRT .9992 CR8 .9235 CST .9141

LSA 88.3 MSA 17,9 $SA .?

EL1 53.6 EL2 .g ALF 27.19
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE APR 9 197|

HELIOCENTRIC CDNIC

RL 149.82 LAL .O0

RP 207.73 L&P "1.S0

RC 65.989 GL -30.67

PLANETOCENTRIC C04qIC

C3 17.848 VHL 4.225

LNCH AZMTH LNCH TIME

50.00 20 30 54

60.00 22 4? 43

82.16 O 14 iS

62.16 O 14 10

62.16 O 14 16

Q2.16 0 14 11

62.16 O 14 16

FLIGHT TIME 184.00 ARRIVAL DATE OCT tO 1971

DISTANCE 461,488 EARTH TO MARS

"3.56 AZL 93.81 HCA 156,08 IRA lOS.IS EEC .20138 IHC 3.8892 Vl 28,742

V2 26.3?3

LVI -20.30

LQ4. 198.50 VL 3|.497 GAL

LOP 395.42 VP 2_.710 GAP 0.39 AZP 88.30 TAL 338.51 TAP 13S.39 RCA 148.07 APO 222.84

GP 12.8g ZAL 126.4g ZAP I34.53 ET8 186.73 ZAE 164.09 ETE 113,03 ZAC 113.68 ETC 278.81

OLA -38.86 RAL 347.79 RAD 964|.9 VEL 1|,742 PTH 6,77 VHP 4,417 OPk -9.69 RAP 310,8T ECC 1.2837

L-I TIME INJ LAT INJ LOHG INJ RT AOC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2252.28 5,03 56,03 ?13.39 137.37 21 8 26 1252,3 22o83 39,18

1888.74 15.58 33.63 220.39 127.65 23 19 10 886.7 29.40 11,70

1651.46 23,64 18,83 225.90 122.19 D 41 48 651.5 34.19 354.48

1651.46 23.04 16.83 225.90 122.10 O 41 49 651.5 34.19 354.46

1651.46 23,04 18.83 225.90 122.19 O 41 49 651.5 34.19 354.48

1651.46 23,04 18.83 _25.90 122,19 O 41 49 651.5 34.19 354.46

1651.46 23.04 |8.83 225.90 122.19 D 41 49 851.5 34.19 834.48

DIPFERENT IAL CC_RECTION8

TOE -.6442 TRA -.8268 TC3 -.08|3 DAU .1722

ROE -,33?$ RRA -.522! RE3 .7171 FAU .11925

FOE 1.7683 FRA 8.6808 FC3-S.7848 BOP 3534

DOE .?274 BRA .8777 8C3 .7217 rIP IS03

LAUNCH DATE APR 9 1971

HELIOCENTRIC CCNIC

HID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

$GT IS85.3 8GR 1184.8 SG3 973,S 8T 48.7 OR 26.? 88 78.8

RRT .8351 RRF -,9758 RTF -.8407 CRT .9963 CR$ .9378 COT .9071

8GB 2060.1 R23 -.3376 R13 -.9167 LEA 89.7 HSA 18.3 38A .7

8GI t984.4 862 553.5 THA 33.35 ELl 55.5 EL2 2.0 ALT 28.89

FLIGHT TIME 186.00 ARRIVAL DATE OCT 12 1971

DISTANCE 465.530 EARTH TO MARS

RL 149.88 LAL .OO

RP 207.86 LAP -1.47

RC 87.728 GL -31.8!

PLANETOCENTRZC CONIC

C3 17.950 VHL 4.237

LNCH AZMTH LNCH TIffS

50.00 20 43 2

60.00 23 22 12

60.68 O 10 24

80.68 D 10 24

60.68 O 10 24

60.86 O 10 24

80.66 0 10 24

L04. 198.50 VL 32.473 GAL -3.53 AZL 93.95 HCA 158.13 SMA 185.03 ECC .19974 INC 3.9512 Vl 28.742

LOP 356.68 VP 23.659 GAP 9.11 AZP 86.33 TAL 338.33 TAP 136.69 RCA 148.09 APO 222.01 V2 26.357

GP 13.88 ZAL 123.08 ZAP 132.65 ST3 163.36 ZAE 162.82 ETE 115.69 ZAC 114.70 ETC 276.75 LV! -29.07

DLA -39.84 RAL 348.56 RAD 3641.9 VEL 11.746 PTH 6.77 VHP 4.325 DPA -5.86 RAP 310.15 ECC 1.2994

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO COT TIM |NJ 2 LAT INJ 2 LONG

2224.03 6,44 64,84 212,32 137o24 21 20 6 1224.0 24.21 37.75

1787.49 19,23 28.33 223.94 _26.13 23 52 lO 7g7.5 32.26 5.77

IQ72.61 23.51 20.93 227.11 123.14 0 38 IT 672.6 34.99 356.59

J672.61 23,3J 23,93 227.11 123,14 D 38 I? $72.6 34.99 356.59

1672.6! 23.31 20.93 227.11 123.14 O 38 17 672.6 34.99 356.59

1672.61 23.$1 20.93 227.11 123.14 O 38 17 672.6 34.99 356.59

1672.61 23.5t 20.93 827.tl 123.14 0 38 17 672.6 34.99 336.39

DIFFERENTIAL CCRRECTION8

TOE -.64t3 TRA -.T673 TC3 *.II6R BAU .1862

ROE -.3504 MRA -.877R RE3 .7971 FAU ,12370

FOE 1.8650 FRA 5.87I$ FC3-5,9660 BOP 352!

BOO .7307 BRA .6608 BC3 ,7789 FOP 1670

LAUNCH DATE APR 9 1971

HELIOCENTRIC CONIC

RL 149.82 LAL ,00 LOt. 198,60 VL 32.431 GAL

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1608.8 8r_ 1297.2 893 1018.2 8T 47,9 8R 28.2 88 74.0

RRT .8253 RRF -.9016 RTF -.$263 CRT .9902 CR8 .9509 COT .6993

8GB 2066.7 R23 -.3302 R13 -.9249 LOA 91.3 MSA 18.7 88A .6

SGI 1979,0 862 593,3 THA 37,64 ELl 55.5 EL2 3,4 ALF 30.38

FLIGHT TIM( 158,00 ARRIVAL DATE OCT 14 1971

DISTANCE 469.$14

-3.50 AZL 94.'1! HCA 159.38 OMA 104.9T ECC .t9004 ZNC 4.1093

RP 808._1 LAP -1,43

RC 89.514 GL -33,04

PLANETOCENTRIC CONIC

C3 18.122 VHL 4.257

LNCH AZ_TH LNCH T|NE

50.00 20 38 52

39.t5 O 8 55

59.15 O S 35

59.15 O 6 Sg

59.13 0 S 58

S0.1S O 9 55

SO.IS D $ SS

LOP 357,93 VP 23.609 GAP 8.24 AZP 86, t5 TAL 338.55 TAR 137.93 RCA 148,10 kPO E21.2S

GP 14.97 ZAL 125.37 2AP 130,71 ET8 166.40 ZA[ 181.39 ET[ tl9.O$ ZAC 113.85 ETC 276.68

EARTH TO MAR8

V1 29.742

VE _9.340

LV! "29.92

DLA -40.88 RAL 349.42 RAD 0642.0 VEL 11.734 PTH 6,78 VHP 4.243 OPA -4.94 RAP 309.37 ECC 1.2982

L-I TIME INJ LAT INJ LONG ]MJ RT AlE INJ AZMTH INJ TIME _0 CST T|N INJ 2 LAT INJ 2 LONG

2183.25 7.88 53,53 214,35 137.08 21 33 25 1193,3 25.61 33.16

1694.22 23.97 23.10 228.50 124.17 0 35 g 694.2 38.61 388.81

1694.22 23,97 23.10 228.50 124.17 O 33 9 G84,2 35.61 358.81

1694.22 23.97 23.10 228.50 124.17 O 35 g 894°2 35.81 350.81

1694.22 23.97 83.10 228.50 124.17 O 35 9 694.2 35.81 350.81

1694.22 23,97 23.I0 228.50 124.17 O 33 g 994,2 35.81 380.81

1894,22 23,97 23,19 228,30 124,17 O 35 8 594,2 35.81 358.81

DIFFER ENTIAL CCRRECTION8

TOE ".6828 TRA ".8870 TC3 ".lOll BAU .2024

ROE °.3632 RRA "_837R R¢3 .8832 FAU .12852

FOE 1.SIS7 FRA 6.0377 FC3-O.1388 BSP 3452

BOO .7303 8RA .945A 8C3 .83S_ FOP 173A

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1510.8 8GR 1421.9 $93 1057.3 8T 48.5 8R 29.9 38 78.4

RRT ,iI2O RflF ",9032 RTF -,_94 CRT ,9808 ERE ,$613 COT ,10SS

8G8 2074°7 R23 ",3087 RI3 -,8387 LEA 82,3 M3A 19.1 IIA ol

8GI 1075°2 302 634,8 THA 42.89 ELl 5B.O (L2 4.9 ALF 32.88

LAUNCH DATE APR 8 19?l PLIGHT TIME liD.DO ARRIVAL DATE OCT II 1071

HELIOCENTRIC CONIC

RL 149.6_ LAL .89

RP _08.16 LAP -1.42

RC 91.337 GL -34.36

PLANET_ENTRIC CONIC

C3 16.379 VHL 4.28?

LHCH AZHTH LNCfl TIME

50,00 21 12 55

57.56 0 3 54

57.56 0 3 54

57.56 0 3 54

57.56 0 3 54

57.56 O 3 54

57.56 0 3 54

OIFFENEN7 | AL CCRRECT I (_$

TOE -.6410 TRA -.6407 TC3 -.2060 DAU .2202

RDE -.3898 R_A -.7081RC3 .8723 FAU .1319D

FOE 2.1007 FRA 6,2246 FC3-6.1942 08P 3602

80E .7502 BRA ,9557 BC3 .8963 FOP 1825

DI8TANCE 473,?00 EARTH TO MARS

LOL 198.50 VL 32.430 GAL "3.48 AZL 94.29 HCA 160.63 8MA 184.33 ECC .19647 INC 4.2668 kt 29°74_

LOP 359,18 VP 23.561 GAP 8,58 AZP 85.85 TAL 338.54 TAP 139,18 RCA i43.t/ APO 220.54 V2 28.323

GP 16,19 ZAL 128.08 ZAP 128.71 ET$ 166,23 ZAE tS9,78 ETE 120.18 ZAC 117.12 ETC 276.61 LVI -30.86

DLA -41,gg RAL 350.38 RAD 6642.! V[L 11.764 PTH 6.79 VHP 4.16g OPA -3.gl RAP 306.51

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIM INJ 2 LAT

213g,13 g.68 52.06 216.77 136.82 21 48 §4 1159.1 27,14

1716,43 24,41 25.36 230.05 125.30 0 32 30 716,S 36,63

1716.45 24.42 _5.36 230.09 125.30 0 32 30 716.9 36.65

1716.45 24.41 23.36 230.Dg 125.30 0 32 30 716.5 36.63

1716.43 24.41 25.36 230.09 125.30 0 32 30 716.5 36.65

1716.45 24.41 25,36 230.09 128.30 0 32 30 716,5 36.6S

1716.43 24.41 25.36 230.09 123.30 0 32 30 716.5 36.65

HTD-COUR$E EXECUTION ACCURACY

SGT 1446.4 SGR 1567.4 $G3 1097.6

RRT .7833 RRF -.9898 RTP -.?BJ6

SGB 2132.8 R23 -.2890 R13 -.9467

SGI 2018,7 5G2 694.3 THA 47,52

ECC 1,3023

INJ 2 LONG

34.35

1.18

1.13

1.18

1.15

1.15

1.15

ORBIT DETERMINATION ACCURACY

ST 46.2 SR 32.3 $S 76.9

CRT .9681 CRS .9711 COT .8811

LSA 95.0 MSA 19.6 8SA .6

EL1 56,0 EL2 6.? ALF 34,69

464



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 9 18?|

H[LIO¢_NTR|C CONIC

RL 148,82 LAL ,00

RP 208o32 LAP "|.39

RC 93,190 GL "38,?9

PLANETOCENTRIC CONIC

¢3 16,733 VHL 4,328

LNCM AZNTH LNCH TINS

SO.D0 21 32 2

85,89 0 1 22

55.89 0 1 22

55.89 O I 22

85.89 0 1 22

85.89 0 1 22

55.89 0 1 22

LOL 198.80 VL 32.4t1 GAL

LOP .44 VP 23,814 GAP 0.3_ AZP 83,73 TAL 338.53 TAP 140,42 RCA 148.12 kPO 219.90

GP IT,IS ZAL 124,4T ZAP 1_6,64 ET3 188,08 2AE 158,02 [TE 121,98 ZAC 118,84 ETC 278,§4

DLA -43,18 RAL 351,4T RAD 8(142.3 VEL ll,TTg PTH 6,80 VHP 4,108 DPA -2.74 RAP 307.89

L'I TIME INJ LAT INJ LONG |NJ RT ABC INJ AZNTN INJ TINS PO CIT TIM ZNJ 2 LAT

2119.90 11,82 SO.SS 219,70 138,4? 22 ? 22 1119.9 28.88

1739.58 24,82 27,73 231,93 128,55 O 30 22 739.6 37.51

1739.58 24,82 27.73 231.93 126.55 O 30 22 739.6 37.51

1739.50 24.82 27.73 231.93 126.53 O 30 22 739.6 37.51

1739,58 24.82 27,T3 231,93 126.55 O 30 22 739.6 37,5!

1739.58 24,82 _T,73 _31o93 126.55 0 30 22 ?39,6 37. S!

1739.58 24.82 27.73 251.g3 128,35 0 30 22 73g.6 37.31

FLIGHT T|N[ |8|.00 ARRIVAL DAY[ OCT 18 1971

DISTANCE 477,812 EARTH TO MARS

-3,48 AZL 94,48 HCA 111,80 SNA 184.0t ECC ,tSSO3 IRC 4,4974 Vl 28.742

V2 26.304

LVI "31,91

ECC t.S08_

INJ 2 LONG

32.21

3.84

3.64

3.64

3.64

3,64

3*64

DIFFERENTIAL ¢CRRECTION8

TDE -.6418 TRA -,$700 TC3 -,2828 BAU .2412

ROE -.4166 RRA -.7854 RC3 .9293 FAU .13508

FOE 2.23?? FNA 6.3683 FC3"8.2414 BSP 3685

ODE ,7683 BRA .9704 BC3 ,9631 FSP 188T

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 1356.6 SGR 1728,5 $63 1131.6 8T 45.2 SR 35.0 88 81.0

RRT ,7550 RRF -,8925 RTF -,7482 CRT .9525 Cfl8 ,9787 CST .8702

SOB 219T.3 R23 -.2_28 R13 -,959? LSA 97.1 NSA 20,1 88A .$

8G1 2067.6 $G2 743.7 THA 53.96 ELI S6.6 EL2 8.S ALF 37.42

LAUNCH DATE APR 9 1971 FLIGHT TIM1[ 194,00 ARRIVAL DATE OCT 20 1971

H£LIOCENTRIC CONIC

NL 149,82 LAL .DO

RP 208.49 LAP -1.37

RC 95.074 GL -37.33

PLANETC.CCNTRIC CONIC

C3 19.206 VHL 4.382

LNCH AZHTH LNCH TIME

80.00 21 55 45

84.14 23 83 30

54.14 23 85 30

54.14 23 55 30

54.14 23 55 30

54.14 28 83 30

54.t4 23 58 30

DISTANCE 481.926 EARTH TO MARS

LOL 198.50 VL 32.3g3 GAL -3.44 AZL 94.72 HCA 163,13 SNA 183.7| ECC .19371 INC 4.7162 Vl 29.742

LOP 1.69 VP 23.46T GAP 8.07 AZP 85.49 TAL 338.51 TAP 141.64 RCA 148.13 APO 219.30 V2 28.284

GP 19.07 ZAL 123.82 ZAP 124.80 ETS 165.90 ZAE 156.05 ETE 123.49 ZAC 120.13 ETC 276.47 LVI -33.06

DLA -44.46 RAL 352.72 RAD 6642.5 VEL 11.799 PTH 6.82 VHP 4,055 DPA -1.43 RAP 306.88 ECC 1.3181

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2072.56 13.94 48.2T 233.36 135.97 22 30 18 1072.6 30.88 29.51

1763.81 25.20 30.24 254.05 t27.83 24 24 54 763.8 38.39 6.32

1763,81 25.20 30.24 234.08 127.93 24 24 54 763.8 38,39 6.32

1763.81 25.20 30.24 234.05 127,93 24 24 54 763.6 38.39 6.32

1763.81 25,20 30,24 234.05 127.93 24 24 54 763.6 38.39 6.32

1783,81 25.20 30.24 234.05 127.93 24 24 54 763.8 38.39 6.32

1763,81 25,20 30,24 234,05 127.93 24 24 54 763,8 38.39 6.32

DIFFERENTIAL CC/;IRECTICNS

TOE -.6416 TRA -.4928 TC3 -.2981BAU ,2652

ROE ;.4583 RRA -.6897 RC3 .9887 FAU .1382|

FOE 2.5876 FRA 6.4715 FC3-6.2297 88P 3799

BDE .7873 8RA .9996 8C3 1.0327 FSP 1936

MID-COURSE EXECUTION ACCURACY

SOT 1259.6 SGR 1999.2 SG3 1159.5

RRT .7119 RRF -.g945 RTF -.7036

SOB 2287.3 R23 -.2079 R13 -.9726

SO1 2147.9 $62 786.3 THA 60.50

LAUNCH DATE APR 9 1971 FLIGHT TIN_ 196.00

HELIOCENTRIC COliC

RL 149.82 LAL .DO

RP 206.67 LAP -1,34

RC 96.988 GL -39.08

PLAN[T_ENTRIC CONIC

C3 19,628 VHL A,4S3

LNCH AZMTH LNCH TIME

SO.DO 22 27 30

52.26 23 84 IS

52.28 23 54 15

52.28 23 54 lS

52.28 23 54 15

52.29 23 54 15

82.26 23 84 tS

DISTANCE 466.048

LOt. 198.50 VL 32.37? GAL -S.43 AZL 94.98 HCA 164.3? SNA

LOP 2.93 VP 23.422 GAP 7.82 AZP 85,20 TAL 338.48 TAP

GP 20.78 2AL 123.09 ZAP 122.28 ET$ 165.74 ZAE 153.88 ETE

DLA -45.05 RAL 354,!6 RAD 5842.S VEL !!.825 PTH ¢.84 VHP 4.018 DPA .07 RAP 365.50

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2009.65 17.00 45.43 228,20 135.13 23 0 sg 1009.6 33.47

1789.54 25.53 32.91 236.51 129.47 24 24 4 789.5 39.20

1789.84 25.53 32.gl 236.51 129.47 24 24 4 ?89.5 89.28

!789.54 25.53 32.91 236.51 129.47 24 24 4 T8g.5 89.28

1789.54 25.53 32.9| 238.51 129.47 24 24 4 ?89.5 3g.28

1789.54 25.53 32.9| 238.31 129,47 24 24 4 ?sg.s 39,28

1789.84 25.53 32.91 236,51 129.47 24 24 4 789.5 39.28

ORBIT DETERMINATION ACCURACY

ST 44.1 SR 58.2 68 62.9

CRT .9839 CR8 ,9648 CST .85?6

LSA 99.3 NSA 20,6 6SA *S

EL1 57.4 EL2 10.5 ALF 40.66

ARRIVAL DATE OCT 22 1971

EARTH TO MARS

103.45 ECC ,19251 INC 4.9800 Vt 28.742

142.68 RCA 148.13 APO 2t8.76 V2 28.264

t24.74 ZAC 121.91 ETC 2?6.40 LVI -84.41

ECC 1,3263

INJ 2 LONG

2S.7A

9.23

9.23

9.23

g.25

9,23

9.23

DIFFERENTIAL CCRRECTION8

?DE -.8448 TRA -.412t TC3 *.3472 SAU *2923

ROE ".S071 RRA -,9844 RC3 1,0487 FAU .14034

FOE 2,5648 FRA S.SS8? FCS-8.I|7? lip 4000

SOt ,0200 ERA 1.0488 8C3 1,1028 FIR 1981

LAUNCM DATE APR S 1971

MELIO¢ENTRIC CONIC

RL t4S.S8 LAL .O0

RP lO8,lS LAP "1.3|

RC Sl,989 Gb -40,84

PLANETOCENTRI¢ CONIC

C3 20.648 VHL 4,543

LNCM AZMTH LNCM TIME

50.00 23 24 ?

50.39 23 83 33

50.30 23 33 SS

50.30 23 83 53

80,30 23 53 33

SO.3O 23 S3 53

SO.SO 23 53 53

MID-CQURS£ EXECUTION ACCURACY ORSIT DETERNINAT:OM ACCURACY

SGT JilT,3 3GR 2|13,8 863 tlBO.! ST 43.0 JR 42.S 83 15.1

RRT ,8320 RRF ",S|SO RTF ",_,2| CRY ,913_ CSl .lass CIT .1441

3GB 2414,Y R23 ",ISO3 RI3 -,88_0 LIA 102,1MIA 21,I liA .4

861 2lSg.? 862 824.3 THA QS,SO ELI 58.S EL2 12,8 ALF 44.40

FLIGHT TIME lOS,00 ARRIVAL OAT[ OCT 84 1971

0|8TAHC[ 490,178 EARTH TO RAR8

LOt. ItS.SO VL 31,3U QAL "$.42 AZL 95,|8 HCA ISS.t8 |NA 183,20 [CC .18|4t INC S.tIT! VI 28,742

LOP 4.tO VP 23,3?? GAP ?,ST AZP 84,88 TAL 330,43 TAP 144,09 RCA 148,13 APO 218,27 Vl 21,243

GP 22,?1 2AL 12t.28 |AP 119,89 [TS 1iS,SO ZA[ 1S|.49 ET[ 12S.73 ZAC 123.92 [TC 278,34 LVl -sO,el

OkA -47.38 RAL 35F.84 RAD 8643.1 VEL 11.889 PTN 6.8T VHP 3.997 DPA 1.78 RAP 304.34

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ Z LAT

1891.22 22,62 39,77 236.25 133,04 23 33 38 891.2 87.94

1817.06 23,79 35,?S 239,39 131.19 24 24 10 817. I 40.IS

1817.06 25,T9 35.78 239.39 131.19 24 24 10 817,1 40.16

1817.06 25.79 35.75 239,39 131.19 24 24 10 817.1 40.16

1817.08 25.79 35.76 239.39 131.19 24 24 10 81T.1 40.16

1817.06 23.79 35,76 239.38 131.19 24 24 10 817.1 40.16

1817.06 25.79 35,78 239.39 131.19 24 24 10 817.1 40.16

DIFFERENTIAL CORRECTIONS

TOE -.64?2 TRA -.3246 TC3 -,3934 8AU ,3240

ROE "*S?3G RRA-1.0682 RC3 1,1061 FAU ,14190

FOE 2,7643 FRA 8,$387 FC3-5,9513 BSP 4241

8DE .8648 8RA 1.1164 BC3 1.1740 FSP I998

MID-COURSE EXECUTION ACCURACY

SGT 10T6.5 SGR 2342.4 SO3 1189.4

RRT .5680 RRF "*go?2 RTF -,5577

8GB 2577.9 R23 -.!152 R13 -.gg06

SG1 2432.7 $62 853,1 THA 75.28

ECC t.3387

INJ 2 LONG

17,97

12.42

12.42

12.42

12,42

12.42

12.42

ORBIT DETERMINATION ACCURACY

ST 41.8 8R 46,9 88 2T.2

CRT ,8902 CR3 .gg2g CST .8300

LSA 10S.3 HSA 21,6 SSA .4

EL1 61,1 EL2 14.6 ALF 48,69
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 9 19T1

HELIOCENTRIC C_IC

RL 149.82 LAL .DO

RP _D9.04 LAP -1.28

RC 100,898 GL -43.03

PLANETOCENTRIC CONIC

C3 21.710 VHL 4.859

LNCH AZNTH LNCM TIME

49.18 23 34 38

48.18 23 34 38

48.18 23 54 38

48.18 23 54 38

48.18 23 54 38

48.18 23 94 38

48.18 23 54 38

LOt. tSa. SO VL

LOP S.42 VP 23.333 GAP 7.34 AZP 84.50 TAL 338.38 TAP I45.23 RCA 148.t3 APO 217.62

_P 24.91 ZAL 121.30 ZAP 11T.61 (T$ 165.48 ZAE 149.86 (T( 129.49 ZAC 128.19 ETC 273.29

FLIGHT TIME 2DO,DO ARRIVAL DATE OCT 23 1371

DISTANCE 494.3t4 EARTH TO MARS

32.348 gab -),41 AZL 95.85 HCA 158.85 8HA 152.97 ECC .18043 INC $.6511 V! 29.?42

V2 29.821

LVI -37.93

DLA -43.99 RAL 33T.84 RAO 6343.6 VEL |t.904 PTH 8.9! VHP 3.999 OPA 3.75 RAP 393.09 ECC 1.3973

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1846,94 25.95 38.84 242.79 133.13 24 25 25 846.9 41.02 15.97

1846.94 25.95 38.84 242.T9 133.13 24 25 25 846.9 41.DE 19.97

1846.94 23.95 38.84 242.79 133.t3 24 25 25 946.9 41.02 15.97

1846o94 23.95 38.84 242.79 133.13 24 25 25 846.9 41.DE t5.97

1846.94 25.95 38.84 242.79 t33.13 24 25 25 848.9 41.02 19.97

1846.94 25,95 38.84 242.79 133,13 24 25 25 848.9 41.02 IS.ST

1846.94 23.95 38.84 242.79 133.13 24 25 25 846,9 41.02 15.97

DIFFERENTIAL CCgRECTION8

TOE -.6513 TRA -.2318 TC3 -.4391 8AU ,3598

ROE -.6663 RRA-l.1848 RC3 1,1599 FAU .14189

FOE 3.0047 FRA 6.4709 FC3-5.6577 BSP 4385

BOG .9318 9RA 1.2072 8C3 1.2398 FSP 2000

LAUNCH DATE APR 9 1971

MID*COURSE EXECUTION ACCURACV ORBIT OETERNINATION ACCURACY

$GT 998.2 $GR 260t.5 SG3 1186.1 3T 40.6 $R 52.8 88 99.S

RRT .4537 RRF -,9980 RTF -.4423 CRT .8661 CR$ .9955 CST .0150

$GO 2786.4 R23 -,0759 R13 -.9952 LSA 109.4 MSA 22.0 8$A .3

381 2645.6 $G2 874.7 THA 78.89 ELI 64.5 EL2 16.6 ALF 33.50

FLIGHT TINS _02.00 ARRIVAL DATE OCT 28 1971

N[LIOCENTRIC CONIC

RL 149.82 LAt. .DO

RP 209.24 LAP -I.25

RC 108.993 GL -45.39

PLANETOCENTRIC CONIC

C3 23.128 VHL 4.809

LNCN AZMTH LNCH TIME

45,90 0 O 30

45.90 0 D 5D

45.90 O O 50

45.90 0 O SD

45,90 O O 50

45.90 O 0 90

4_.90 O O 50

DISTANCE 496.456 EARTH TO MARS

LOL 198.30 VL 32.335 GAL -3.41 AZL 96.09 HCA 168.09 OMA 192.77 [CC .18955 INC 6.088! Vl 29.74R

LOP 6.66 VP 23.290 GAP 7.10 AZP 84,04 TAL 338.31 TAP 146.40 RCA 148.13 APO 217.41 V2 26.199

GP 27.43 ZAL 120.19 ZAP t15.15 ET$ 165.40 ZAE 145.95 [TE 127.03 ZAC 128.78 (TC 276.87 LVI -39.59

DLA -SO.?T RAL .26 RAD 6544.2 VEL 11.963 PTH 6.96 VHP 4.023 DPA 6.01 RAP 301.74 [CC 1.3808

L-I TINS INJ LAT |NJ LONG INJ RT ASC INJ AZMTH |HI TIME PO CST TIM INJ 2 LAT INJ R LONG

1879.78 25.95 42.18 246.83 135.31 O 32 10 879.8 41.82 19.93

1879.78 25.85 42.18 246.83 135.31 O 32 10 879.6 41.82 19.93

/879.78 25.95 48.18 248.93 135.31 O 32 10 879.8 4_.82 19.93

1879.78 25.95 42.18 246.83 135.3t 0 32 10 879.0 41.62 19.93

18T9.78 25.95 42,18 246.83 135.31 O 32 10 879.8 41.32 19.93

1979.78 . 26.95 42.18 246.83 135.5! 0 32 10 079.8 41.82 19.93

1879.78 25.95 42.18 246.83 135.31 O 32 IO 879,8 41.82 19.93

DIFFERENT IAL CCRRECTION$

TOE -.6530 TRA ".1300 TC3 -.4740 6AU .4012

RDE -.7954 RRA-1.3132 RC3 1.2090 FAU .14039

FOE 3.2_94 FRA S.3055 FC3-5.2548 9SP 4999

8DE 1.0_91 6NA 1.3196 Be3 !,2976 FSP 1871

LAUNCH DATE APR 9 t971

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 209.44 LAP -1.20

RC |04.913 GL -43.04

PLANETC_£NTRIC CONIC

C3 25.044 VHL 5.005

LNCH AZMTH LNCH TIN(

43.45 O 5 I)

43.45 O 5 13

43.45 0 5 13

43.4§ 0 S 13

43.45 O 5 13

43.45 0 5 t3

43.45 0 5 13

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 934.3 $GR 2892.8 SG3 1165.5 ST 39.1 SR 60.2 SS 92.q

RRT .3009 RRF -.9985 RTF -.2896 CRT .8408 CRS .9973 CST .7903

888 3039.9 823 -.044! R13 -.9977 LSA 114.6 MGA 22.R 83A .3

$G! 2907.8 382 886.4 THA 83.88 ELI 69.4 EL2 18.4 ALF 5S.DT

FLIGHT TIHE 204.00 ARRIVAL DATE OCT 3g 1071

DI8TANCE 502.603 EARTH TO MAR8

LOL I98.30 VL 32.324 GAL -3.41 AZL 96.$2 HCA t99.32 SMA 192.59 ECC .19876 INC 9.9234 Vl 2_.748

LOP 7.89 VP 23.242 GAP 6.8T AZP 83.49 TAL 336.23 TAP t47.36 RCA 148.12 APO 217.05 VR 28.174

GP 30,31 ZAL 118.88 ZAP liE,GO ET3 163.37 ZAE 142.74 ETE 127.39 ZAC 131.74 ETC 27_.27 LVI -4I.S4

DLA -52.72 RAL 3.24 RAD 6845.0 VEL 12.042 pTH 7.03 VHP 4.084 DPA 8.64 RAP 300.29 ECC 1.4122

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CET TIM INJ 2 LAT INJ 2 LONg

1918.39 23.74 45.00 251.70 137.73 O 37 10 916.4 42.A8 24.39

191t,39 25.74 45.80 251.70 137.75 O 37 10 918.4' 42.48 24.39

1916.39 23,74 45,50 251.70 137.75 O 3? lO 918.4 42.48 24.39

1916.39 25.74 45.80 251.70 137.75 0 37 10 918.4 42.48 24.39

1915.39 23,74 45.80 251.TO 137.T5 0 3T 10 916.4 42.48 24.39

1919.39 25,74 45,80 251.70 137.75 0 37 lO 918.4 42,48 R4.39

1914.39 25.74 45.B0 251.T0 137,75 O 37 10 916.4 42.48 24.39

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8513 TRA *.020| TC3 -.5029 |AU .4436 $GT 900.5 5GR 32|9,0 $83 1123.0 ST 37.3 3R 39.7 IS S4.7

ROE -.g90i RRA-1.4335 RC3 1.2449 FAU .13684 RRT .1098 RRF ".9390 RTF -.:,84 CRT .8144 CRI .9054 CIV ,7501

FOE 3.3183 FRA 9.0150 FC3-4.7297 |SP 5509 888 3342.5 823 ".0205 R13 -.9999 LSA 121.3 MSA 82.2 $3A .0

ROE 1.1773 $RA 1.4537 8¢3 1.3428 FSP 1904 091 3220.6 382 694.6 THA 88.09 ELl 76.5 EL2 19.7 ALF 84.84

FLIGHT TIHE 206.00 ARRIVAL DATE NOV I 1971

O]STANCE 509.753 EARTH TO MARS

LOL 198.30 VL 3_,314 GAL -3.41AZL 97.30 HCA 170.55 SMA 182,42 [CC .ISSO7 INC 7.2990 VI 29.748

LOP 9.13 UP 23.206 GAP 6.84 AZP 82.90 TAL 338.14 TAP 143.70 RCA 148.11 APO 216.73 V2 26.150

GP 33.82 ZAL 117.34 ZAP 109.98 ET$ 135.43 ZAE 139.18 [TE 127.59 ZAC 135.13 ETC 276.32 LVI -44.41

DLA -$4.84 RAL 6.99 SAD 6648.1VEL 12.152 PTH 7.12 VHP 4.196 DPA 11.69 RAP 298.72

LAUNCH DATE APR 9 1971

HELIOCENTRIC CONIC

RL 149.82 LAL .00

RP 209.69 LAP -1.19

R¢ 109.938 GL -51.97

PLANETOCENTRIC CONIC

C3 27.722 VHL 5.265
ECC 1.4562

LNCH AZHTH LNCH TINS L-| TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CUT TIM INJ 2 LAT INJ 2 LONG

40.84 0 12 37 1938.04 23.1U 49.71 257.64 140.48 0 45 15 958.0 4_.99 29.43

40.64 0 12 37 1958.04 2_.18 49.71 257.34 140.48 0 45 15 958.0 42,89 2g.43

40.84 0 12 37 1958.04 25,18 49,71 257.64 140,48 D 45 15 958.0 42.8g 29.43

40.84 0 12 37 1958.04 25,18 49,71 257.64 140.48 0 45 15 958.0 42.99 29.43

40.84 0 12 37 1958.04 25.18 4g.71 257.64 140,48 0 45 15 959.0 42.88 29.43

40.84 0 12 37 1958.04 25.18 ' 48._1 257,64 140.48 0 45 15 958.0 42.89 29.43

40.84 D 12 37 1958.04 25.18 49.71 25?.64 140,48 0 45 15 958.0 42.89 29.43

DIFFERENTIAL C_RRECTION$ MID-CO_RSE EXECUTION ACCURACY ORDIT OETERM|NATION ACCURACY

TOE -.6392 TRA .0g80 TC3 -._204 BAU .5070 SGT 904.7 $GR 3682.2 $83 1003.6 8T 34,9 $R 82,1 $$ 97.6

RDE-1.2564 RRA-1.6043 RC3 1.2652 FAU .13082 RRT -.1054 RRF -.9993 RTF .1163 CRT .7846 CR8 ,9992 CST .7585

FDE 4.0008 FRA 6.5818 FC3-4.0855 BSP 8102 $GB 3694.6 R23 -,0039 813 -,99g4 LSA 130.4 HSA 2_.9 $$A .2

BOG 1.4087 BRA 1.6073 DC3 1.3681FSP 17gl $GI 3583,5 $G2 8gg,3 THA 91.63 ELI 86.8 EL2 20.5 ALF 70.42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 9 18?1

NELIOCENTRIC CONIC

RL 149,8E LAL .O0

RP 299.87 LAP -l.ll

Re IO9.O2l _ -54,59

PLANET_ENTRIC CONIC

¢3 3i.39! VHL 5,821

LNCH AZMTH LNCH TIME

39.09 O 24 26

38.09 0 24 26

38.Dg 0 24 29

38.09 O 24 26

38.09 O 24 26

38,09 0 24 26

38.09 O 24 26

FLI;HT TIME 208.00 ARRIVAL DATE NOV

OIITANC[ 510,908 EARTH TO MAR8

32,304 GAL "3,42 AZL 18.18 HCA 171,78 8HA 18_,27 [CC ,18746 lkC 8,1632 Vl

V2

LVl

E¢C

INJ

3 1971

LOL 188,80 YL 29.742

LOP 10.3$ VP 88.t64 GAP Q.42 kip 01,82 TAL 338.04 TAP 148,82 RCA 148,1D APO 216.44 ES.224

GP 31,43 ZAL 315.31ZAP ID?,E2 [TO 168,60 ZAE t3S,It [TE 121,69 ZAC 139,02 [TC 219.43 -4T,34

OLA -37,|0 flAL 11,86 RAO BE4?,E TEL 12.309 PTN 7.24 VHP 4,301 DPA 13.23 RAP 297.01 1.9199

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CDT TIM INJ 2 LAY 2 LONG

2008,37 24.13 33.90 264,99 /43.47 O 87 53 1006.4 42.87 35.58

2006,37 24.13 53.90 264.99 143.47 O 57 53 1006.4 42.87 35.08

2006.3T 24.13 s3.go 264,99 143,47 O 5T 53 |009.4 42.87 35.08

2006.3? 24,13 33,90 284,99 143,47 O 37 53 1006.4 42.9? 35.08

2006.37 24.13 53.90 264.99 143.4? 0 37 53 1006.4 42.0? 35.08

2006.3? 24.13 33.90 264.99 143.47 O 57 33 1008.4 42.07 35.00

2006.37 24.13 33.90 264.99 143.47 O 37 33 1006.4 42,8T 35.08

DIFFERENTIAL CCRRECTIONS

TDE -.6024 TRA .2297 TC3 -.5216 8AU .576§

ROE-1,6790 RRA-I.?DO6 RC3 1.2613 FAU .t2178

FOE 4,4353 FRA 4.9691 FC3-3.3367 88P 8763

BDE t.7038 BRA 1.7753 BC3 1.3649 FSP 1618

LAUNCH DATE APR g lgTl

HELI(X[NT RIC CCNIC

RL 149.9_ LAL .00

RP 210,10 LAP -1.13

RC 111.121 GL -58.59

PLANETOCENTRIC CONIC

C3 37.500 VHL 9.124

LNCH AZNTH LNCH TIME

35.30 0 43 0

35.30 0 43 O

35.30 O 43 O

33,30 0 43 0

35.30 0 43 O

35.30 0 43 O

35.30 O 43 0

M!D-COJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 932.2 $GR 3981.7 $93 952.2 ST 31.4 3R 98.9 S$ 100.6

RRT -,3177 RRF -.9g93 RTF .3280 CRT .7425 CRS .9996 CST ,7227

$GB 4094.0 R23 .OOTO RI3 -.9996 LSA 143,0 N3A 21.2 9SA .2

SGt 3993.8 892 9DO.2 THA 94._8 ELI 101.7 EL2 20.4 ALF 78.17

FLIGHT TIME 210,00 ARRIVAL DATE NOV 3 lg?l

DISTANCE 313.060 EARTH TO MARS

LOL 198.50 VL 32.296 GAL -3.42 AZL 99.33 HCA 173.00 8MA 182.14 ECC .18694 INC 9.3303 VI 29,742

LOP 11.59 VP 23.123 GAP 6.20 AZP 80.74 TAL 337.94 TAP 130.93 RCA 148.Dg APO 216,10 V2 26.098

GP 41.80 ZAL 113.35 ZAP 104.40 ET$ 195.97 ZAE 130.82 ETE 127.77 ZAC 143.47 ETC 276.68 LVI -50.61

OLA -59.41 RAL 18.34 RAD 6649.8 VEL 12.545 PTH 7.42 VHP 4.680 DPA 19,32 RAP 293.13 ECC 1.6172

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2063.76 22.33 98.29 274.27 146.63 1 17 23 1063.8 42.13 41.27

2063.79 22.33 38.29 2?4.27 146.63 I 17 23 1063.9 42.13 41.27

2063.76 22.33 98.29 274,27 146.63 I l? 23 1063,8 42.13 41.27

2063.76 22.33 38.29 274.27 146.63 1 17 23 1063.8 42.13 41.27

2063,76 22.33 58.29 274,27 146.63 I 17 23 1063.8 42.13 41.27

2083.76 2_.33 38.29 274,27 146.63 1 _7 23 1063,9 42.13 11,27

2063.76 22,33 38,29 274.27 146.63 I 17 23 1063.8 42.13 41.27

DIFFERENTIAL CCRRECTION9

TDE ".5062 TRA .3009 TC3 -,5OIO 8AU .DS83

RDE-2.36R3 RRA-I.9224 RC3 1.2138 FAU .tODOO

FOE 4.8997 FRA 4.1057 FC3-2.4932 BSP 782|

ODE 2.4227 BRA 1.9997 BC3 1.3130 F8P 1407

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1045.4 $GR 4429.2 $93 817.8 ST 25.9 SR 122.9 38 105.8

RRT ",5082 RRF ".9997 RTF ,5152 CRT ,6485 CR8 ,9996 CST .9329

8G8 458D.g R23 *0132 R13 -,9997 LSA 161.T NSA 19.8 5SA .1

SGI 4461.9 3G2 895.5 THA 97,09 ELI 124.1 EL2 19.9 ALF 82.01

LAUNCH DATE APR 9 1971 FLIGHT TIME 230.00 ARRIVAL DATE NOV ?$ 1971

HELIOCENTRIC CONIC

RL 149.82 LAL .00

RP 212.72 LAP -.80

RC 133.312 GL 53.88

PLAN£TOCENTRIC CONIC

C3 54.894 VHL 5.907

LNCN AZNTH LNCH TAME

50.00 II 24 20

56.53 9 40 41

56.33 9 40 41

56.53 9 40 41

56.33 9 40 41

56.33 9 40 41

56,33 9 40 41

DISTANCE 357.087 EARTH TO HARS

LOL 198.50 VL 32.260 GAL -3.74 AZL 81.28 HCA 185.28 SMA 181.58 ECC .19321 INC 8.7168 V[ 29,Y42

LOP 23.72 VP 22.733 GAP 4.20 AZP 98.98 TAL 333.75 TAP 181,04 RCA 147,74 APO 215.36 V_ 25.799

GP -49.91 ZAL 118.11 ZAP 89.?? [TS 178,43 ZAE 119.73 [TE 214.46 ZAC 52.62 ETC 272.22 LVI 35.98

DLA 42.07 RAL 316,22 RAD 6649.9 VEL 12.442 PTH 7.34 VHP 9,33! DPA -7|,24 RAP 317.47 ECC 1.8743

L-I TIME INJ LAT |NJ LONG INJ RT kSC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4258.09 -34.99 193.20 219.12 $9.03 12 35 19 3258.! -48.95 164.A1

4531.47 -18.2D 204.31 205.40 30.32 10 56 13 3531.5 -32.64 182.??

4531.47 " -18.28 204.31 209.40 50,92 lO 58 13 3831,S -38,94 182.17

4531.47 -1D,29 204.3t 205.40 90,52 10 56 13 3531.5 -32.94 102.??

4931.47 -18.28 204.3t 205.40 50.32 10 56 13 3531.5 -_2.S4 102.?7

4531.47 -18.28 204.31 205.40 50.92 lO 56 13 353t.5 -32.64 182.Y?

4531.4? -18.28 204.31 205.40 30.52 10 56 13 3531.5 "32,64 182.77

DIFFERENTIAL CORRECTION8

TOE 2.4620 TRA .9359 TC3-1.2108 BAU ,8837

ROE 3,5851 RRA 2,?TOO RC3-|,4SE9 FAU ,07868

FOE 4,5312 FRA 3,4?99 F¢_-1.9821 88P |0331

DOE 4,3491 DRA 2.9238 8C3 1,9944 FSP 1014

MID-C_R3[ EXECUTION ACCURACY ORBIT DETERMIRATION ACCURACY

SGT 3048.9 $GR 5338,0 $G3 574.3 ST 120.g SR 182.4 33 lOl.g

RRT .9412 RRF .9995 RTF ,_OO CRT .9895 CR8 -.9999 tit -.1067

3G8 6148.3 R23 .0840 R|3 .998D L3A 24D,8 RSA 16,2 85A .2

3G1 6079,5 $G2 904.1 THA 81,D9 /LI 218.3 EL2 15,3 ALF SS,99

LAUNCH DATE ARR 9 1971 FLIGHT TIME 232.00 ARRIVAL DATE NOV 27 1971

HELIOCENTRIC CONIC

RL t49.82 LAL .00

RP 213.0| LAP -.T8

RC 138,D43 GL 41.98

PLANETOCENTRIC CONIC

¢3 29.391 VHL 5.138

LNCH A2NTH LNCH TIME

50.00 12 47 ?

60.00 12 19 50

67.36 10 47 59

67.36 10 47 59

67.36 10 47 59

6?.3G !0 47 59

67.39 10 47 59

LOL 188,S0 VL 32.290 GAL

LOP 24,92 VP 22.891 GAP

GP -45.09 ZAL 120.88 ZAP

DISTANCE 561.249 EARTH ?0 MARS

-3,?$ AZL 03.19 HCA |86,48 8MA t8|.Sl ECC .10645 INC 6.8072 Vl 29.?42

4,OI AZP 96,?6 TAL 335,S3 TAP 161,99 RCA 147.70 ARO 215.40 VE 2I,?SD

e6,40 ITS 177.18 ZA[ 117,27 ST( 210,87 ZAC 57,36 ETC 271.93 LV! 31,96

DLA 35.83 RAL 319,86 RAD 6645.$ VEL 12.097 PTH ?.07 VHP 4.697 DPA -67,12 RAP 310,82

L-I TIN( INJ LAT |NJ LONG INJ RT A3C INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT

3g66.78 -43.g6 lrl.69 217.16 D9,57 13 $3 14 2966.9 -4T.33

4039.74 "33.23 172.62 211.53 65.78 13 27 10 303g.? -39.g4

4310.28 -18.10 193.72 202.79 3D.TT 11 sg 49 3_10.3 -29.33

4310.2D -19.10 183,72 2D2,73 58.77 11 59 49 3310.3 -29.33

4310.28 -18.10 185.72 202.73 58.77 11 59 49 3310.3 -29.33

4310.28 -18.10 183.72 202,75 58.77 11 3g 49 3310.3 -29.33

4310.28 -18.10 183.72 202.?5 59.77 11 sg 49 331D.3 *2g.33

DIFFERENTIAL CCRRECTION3

TD( 2.0679 TRA !.1D98 TC3-1.613T BAU .8170

RD[ 2.6919 RRA 2.sglo RC3-1.9621FAU .D9820

FOE 4.7297 FRA 4.7655 FC3-3.2226 B3P g874

DOE 3.3944 BRA 2.9189 BC3 2,3166 FSP 1371

MID-COURSE EXECUTION ACCURACY

SGT 3223.2 SGR 495?.5 SG3 780,3

RRT ,g496 RRF .9998 RTF ,9488

SGB 3913.2 R23 .0937 R13 .g951

SG1 3850,9 SG2 856.2 THA 37.$3

ECC !.4342

INJ 2 LONG

137.19

143,7D

192.49

162.49

t82,49

162.49

I92,49

ORDIT DETERMINATION ACCURACY

8T 117.6 SR 139.4 $S 114.2

CRT .9894 CR$ -,9999 CSY -_9071

LSA 228,1M3A 15.2 SSA .2

EL1 197.6 EL2 13,8 ALF 53.6(
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

ARRIVAL DATE NOV29 1871

EARTH TO MARl

SMA 181,56 [CC *|86?4 INC 5.4900 Vl 29o742

TAP I62,95 RCA 147.66 APO 215.47 V2 25.732

ETE 207.35 ZAC 81.60 [TC 271.66 LVI 26,$9

VHP 4.296 OPA -63,31 RAP 306.25 [CC 1.3585

IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

14 41 14 2786.4 -44.35 118.87

14 38 32 2774.0 -39.40 121.24

14 33 12 2?90.5 -34,15 123.09

14 12 4 2860.8 -27.92 127.66

13 42 G 2962.3 -25,26 134.47

16 46 ll 2335.3 -27.92 89.03

|9 16 45 1837.3 -34.15 52.01

LAUNCH DATE APR 9 19T1 FL|GHT TIME 254,00

MEL|O¢ENTR|C C_l|C DISTANCE 565,416

RL 149.8E LAL ,OO LOL 190.50 VL 32.260 GAL -3.82 AZL 84.51HCA 187.65

RP 213.31 LAP -.T3 LOP 26.11 VP 22.658 GAP 3.82 AZP 95.44 TAL 335.28

RC 137.991GL 41.29 GP -40,8? ZAL 124.5t ZAP 86.81ETS 176.08 ZAE 158.12

PLANETOCENTRIC CONIC

C3 21.784 VHL 4.687 DLA 29,39 RAL 322.79 RAO 6843.8 VEL 11.907 PTH 6.92

LNCH AZMTH LNCH TIME L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

50.00 13 38 28 3?66.43 -47.20 153.55 21t.05 83.19

60.00 13 35 38 3T73.98 -38.88 152.39 209.21 78.45

70.DO 13 30 1 3790.S3 -30.44 151.19 206.67 73.70

80.09 13 7 A4 5860.79 °20.68 152.72 202.9! 67.95

81.66 12 36 4 3862.2? -16.52 158.35 201.02 65.35

1DO.DO 15 SO 35 3335.26 -20.68 114.09 202.91 67.95

110.00 18 29 28 2837.35 -30.44 80.10 206.67 73.70

DIFFERENTIAL CCRRECTIONS N]D-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

TOE 1.8255 TRA 1.2799 TC3-1.9963 BAU .7746 SOT 3427.2 8C_ 4590.3 863 882.7 ST 115.3 68 140.2 $8 121.7

RD£ 2.1271RRA 2.4135 RC3-1.7575 FAU .11362 RRT .9560 RRF .9994 RTF .9554 CRT .9908 CRS -.9998 CST -.9880

FOE 4.9359 FRA 5,9248 FC3-4.5192 88P 9638 SOB 5?28.6 823 .t05A 813 .9939 LEA 218.1NSA 14.2 66A .2

BDE 2.8030 BRA 2.7316 BC3 2.659? FSP 1711 SO1 5670.5 SO2 813.9 THA 53.61 ELI 181.1 EL2 12.1ALF 50.61

LAUNCH DATE APR 9 1971 FLIGHT TINE 236.00 ARRIVAL DATE DEC 1 1971

HELZOCENTRIC CONIC OISTANCE 569.588 EARTH TO WARS

RL 149.82 LAL .00 LOL 198.50 VL 32.262 GAL -3.86 AZL 85.47 HCA 188.83 SMA 181.58 ECC .18709 INC 4.5259 Vl 29.?42

RP 213.61 LAP -.69 LOP 27.30 VP 22.621 GAP 3.63 AZP 94.47 TAL 335.02 TAP 163.85 RCA 147.61 APO 215.55 V2 25.69?

RC 140.356 GL 35.55 GP -37.16 ZAL 127,65 ZAP 85,09 ETS 175.14 ZAE 118.39 ETE 204.05 ZAC 65.33 ETC 271.43 LV! 25.26

PLANETOCENTRZC CONIC

C3 19.106 VHL 4.37I OLA 24.04 RAL 325.20 RAD 6642.4 VEL 11.795 PTH 8.82 VHP 4.028 DPA -59.9| RAP 302.69 ECC 1.3144

LNCH AZNTH LNCH TIHE L-I TIME ZNJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

50.00 14 IS 39 3615.22 -47.A2 138.98 205.17 94.40 15 15 54 2615.2 -40.20 ID6.?S

60.00 14 24 3? 3591.35 -40.28 137.10 205.44 88.72 15 24 28 2591.4 -36.38 106.?0

?0.00 1A 39 26 3547.88 -33.88 133.04 204.91 83.94 15 58 54 2547.7 -32.86 104.35

80.00 15 8 17 5457,16 -28.37 123.33 204.05 80.26 16 5 54 2457,2 -29.57 97.97

90.00 16 9 42 3258.86 -26.10 110.29 205.58 78.71 17 4 0 2258.9 -28.23 83.Ae

IOO.00 17 Sl 9 2931.63 -28.37 88.69 204.05 80.26 18 40 1 1931.6 -29.57 59.33

110.00 19 38 52 2894.50 -33.68 61.98 204.91 83.84 20 22 7 1594.5 -32.66 33.26

DIFFERENTIAL CCRRECT|ON8 MIO-COURSE EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

TDE 1.6595 TRA 1.4356 TC3-2.3582 BAU .7561 8GT 3638.8 8GR 4262.1 363 1111.7 8T 113.1 88 123.1 88 124.6

ROE 1.7303 RRA 2.2250 RC3-1.8023 FAU .12778 RRT .8614 RRF .89g3 RTF .8608 CRT .9924 CR6 -.9997 CIT -.8680

FOE 4.9817 FRA 6.8725 FC3-5.7900 BSP 9273 SOB 5572.5 823 .1174 813 ,9924 LEA 208,2 M8A 13.1SSA .3

FOE 2.3973 BRA 2.647t 8C3 2.9681 KiP 1982 86t 5519.6 662 ?65.? THA 49.43 EL1 166.9 EL2 10.2 ALF 47.45

LAUNCH DATE ARm 9 1971 FL|_HT TIME 238.00 ARRIVAL DATE DEC 3 1871

HELIOCENTRIC CONIC DISTANCE 573.760 EARTH TO MAR6

RL 149.82 LAL .00 LOL 198.50 VL 32.283 GAL -3.81AZL 88.21HCA 180.01 8HA 181.81ECC .18750 INC 3.7898 Vt 29.742

RP 213.92 LAP -.68 LOP 28.49 VP 22,585 GAP 5,A5 AZP 93.75 TAL 334.74 TAP 184.75 REA tAT.58 APO 215.88 V2 2S.982

RC 142.738 GL 3D,el GP -33.92 ZAL 130,19 ZAP 83.30 ETS 174.37 ZA( 118.2! ETE 201.04 ZAC 68.59 (TC 271.22 LVI 28.56

PLANETOCENTRIC CONIC

C$ 17.488 VHL 4.|$0 DLA 18.50 RAL 327.23 RAD 8641.? VEL 11.728 PTH 8.78 VHP 3.845 OPA -56.95 RAP 300.28 [CC I.|a?|

LNCH AZMTH LNCM TIME L-i TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST T]M |NJ 2 LAT 1HJ 2 LONG

50.00 14 44 28 3496.98 -48.21 127.84 200.75 102,90 15 42 45 2497.0 -3R,08 90.44

60,00 15 O 55 3453.16 -38.84 I65.39 202.25 98.65 15 58 28 2453.2 -32.89 96.85

70.00 15 28 9 3379.02 -34.I2 119.91 202.77 91.69 16 22 25 2379.0 -29.$7 9:.01

80.00 ll 7 58 3247,76 -28.61 |09.98 202.Y? 88.20 17 2 8 224?.8 -27.52 82.Y7

90.00 I? 17 I 3024.47 -28.12 93.47 202.69 86.88 18 T 33 2024.5 -26,58 66.S7

lo0.o0 18 50 50 2722.23 -29.81 71.35 EO2.?T 88.20 19 38 12 1722.2 -27.52 44.14

110.00 20 25 32 242S.94 -34.12 48.93 202,TT 91.59 21 5 58 1425.8 -29.87 20,95

OIFR[RENT|AL COIR[CT;ON| MID-COURB[ EXECUTION ACCURACY ORBIT D[TERMINAT|ON ACCURACY

TOE 1.5470 TRA 1.5|82 TC3-2.S808 8AU .7514 $GT 3955.8 IGR 3ll5.8 8G3 1233,0 IT 111.8 IR 109.1 ll I28.1

RD2 1.4928 RRA 1,0534 RC3-1.T3D! FAU ,1_97| RRT ,5553 RRF ,lilt RTF ,_t48 CRT .194} CRI %5994 CIT -,llOI

PO2 4.1700 FRA ?,il_3 PC3-9,8751 18_ 9054 AGE 5472,l RE3 ,1155 Rt3 ,t905 LIA 200,5 MIA lE.O Ilk .4

IO2 8.1283 IRA 2.S239 lC3 3.2175 FIP |1?4 IGI 5425,0 562 ?20.8 TMA 45.24 ELI 155,9 [LE 9.4 ALF 44,39

LAUNCH DATE APR 8 ll?l

HELIOCENTRIC CONIC

RL IAI,I! LAL ,0D

RR |14,14 LAP -,9|

RC 145.138 GL 86,40

PLAN[TOCENTRIC CONIC

C3 16.442 VHL 4.0IS

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

50.00 15 7 40 5402.84 -44.43

60.00 15 29 31 3344.50 -38.60

?0.00 16 1 26 3250.54 -33.41

80.00 16 50 32 3096.71 -29.60

90.DO 18 5 19 2861.76 -28.15

100.00 19 33 25 2571,18 -29.60

110.00 21 0 52 2297.36 -33.41

DZFF[RENT|AL CCRRECT;ONS

TOE 1.4764 TRA 1.7445 TC3-2.9490 BAU .7486

RDE 1.2555 RRA 1.9008 RC3-1.7039 FAU .14605

FDE 4.9441FRA 8.3246 FC3-7.6904 BSP 9025

ROE 1.9381BRA 2.5798 6C3 3.4059 FSP 2367

_LIGH? TIME 240.00 ARRIVAL DATE DEC I 1871

OlSYANC[ 577,i33 EARTH TO NAIl

LOL 198,50 VL $8,215 GAL "3.$1 AZL $$,7l HCA 191,t8 SMA 181.14 ECC .llTtT INC 3,2101 V| 18.741

LOP 2i,87 VP 2|°548 GAP 3,26 AZP 83,13 TAL 354,46 TAP 163,14 RCA |4?,$0 APO E15,78 VR 25,62?

GP -31.10 ZAL 132,24 ZAP 81.47 ET$ I73.72 ZA[ |17.86 [TE 19R.36 ZAC 71,44 ETC 271,03 LVl 10,28

DLA 15.83 RAL 328.98 RAO 8641.2 VEL 11.883 PTH 8,?2 VHP 3o?18 OPA -54.29 RAP 298,17 ECC 1.2706

INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

119,45 197.78 109,15 16 4 23 2402.6 -32.37 92,49

118.43 200,00 t02.81 16 25 15 2344.5 -29.56 89.38

109,96 201.14 97.$3 16 55 37 2250.5 -26.93 83.18

98.75 201.59 94.09 17 42 8 2096.7 -24.95 72.30

81,58 201.69 92.82 18 51 1 1861.8 -24,16 55.28

60.12 201.59 94.09 20 16 IS 1571.2 -24.9_ 33.6?

38,87 201.14 97,$3 21 39 10 1297.4 -26.93 12,10

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

6GT 4077.0 $GR 3582.6 $63 1329.8 6T 111,2 SR 98.1 SS 126.?

RRT .9683 RRF ,9988 RTF .9681 CRT .g961CR$ -.9991 CST -.9915

$GB 5427.4 823 ,1385 R13 .98g2 LSA 194.7 MSA 11.0 SSA .5

$61 5585.0 SG2 677.3 THA 41.19 EL1 148.1 EL2 6.5 ALF 41.40
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 6 19TI

MELIOCENTRIC CONIC

RL 149,82 LAL .00

RP _14.55 LAP -.Sg

RC 147.5SS GL 22.T8

PLANETOCENTRIC CONIC

C3 15.?16 VML 3.974

LNCN AZMTH LNCN TIME

SD,OQ 15 26 94

60,00 1) 52 51

?O.00 16 29 41

60,00 IT 93 39

g0,00 18 38 45

100.00 20 6 31

110.00 21 29 T

FLIGHT TIME 24E,00 ARRIVAL DATE DEC 7 1671

DISTANCE SeE.lOS EARTH TO MARS

LOt. 196,80 VL 3E.068 GAL "4,02 AZL 6T.26 HCA 190,)6 8NA 181o66 ECC .16848 INC 2.?402 VI 2i,742

LOP 30,85 VP EE,506 GAP 3,08 AZP 90,88 TAL ))4.16 TAP 166,32 RCA 147o44 APO 2IS,g3 V2 R5.591

GP "28,63 ZAL I)3,11 ZAP 79,64 CT9 17),19 ZA[ !16,0S ETE 196,D0 ZAC 7).92 CTC 270,86 LVI 18.19

DLA 12.34 RAL 3)0,|2 RAD 6840.9 VEL It,955 PTH t.96 YHP ).624 DPA -51.98 RAP 296.42 [CC 1,2600

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CIT TIN INJ 2 LA? INJ 2 LONG

339|.22 "42.52 113.09 195.9) 113.T$ 16 29 20 2)29,2 "26,I) 68.0)

323T,13 03?,OT 109.51 IgS,ST lO?.O8 IS 47 8 2957,1 -26.57 63.61

3148,?S "32,04 102,25 200,09 t01,94 17 22 ID 2148,7 -24,1T 76,35

29?9,65 -28,73 90,19 200,83 99,51 IB 13 19 1979oT -22,38 84,)4

2?37.)2 -2T.40 72.59 201,04 67.27 t9 24 22 1737.3 "21.69 47.00

2454,12 -28,73 51,53 200,83 98,51 20 47 25 1454,1 "22,38 23,91

2195.57 "32.24 31.17 200.09 101.94 22 5 43 1195.6 -24.17 S.47

DIFFERENT IAL CCRRECTI(_%I$

TDE 1.4237 TRA 1,8g06 TC3-3.1g66 DAU .?STS

RDE 1.0985 RRA 1,7524 RC3-1,6266 FAU ,13328

FDE 4,8568 FRA 8,8137 FC3-8,4008 BSP 8927

90[ 1.?982 ERA 2.5779 BC3 3,5676 FSP 2474

NID-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 4295,6 8GR 32g7,1 $63 1400,6 8T 110,9 8R 88,2 SS 125,5

RRT ,9711 RRF ,9985 RTF ,9711 CRT ,9976 CR6 -,g986 CST -.99_6

8GB 5415,1 R23 ,1452 R13 ,9879 LSA 189,0 NSA 10,1 SSA .6

SG1 5378,6 SG2 628,1 THA 37,30 EL1 141.6 EL2 4,8 ALF 38,48

LAUNCH DATE APR 9 1971 FLIGHT TIME 244.00 ARRIVAL DATE DEC 9 1671

HELIOCENTRIC CONIC DISTANCE 586.276 EARTH TO NARS

RL 149.82 LAL ,00 LOL 198,50 VL 32,271 GAL -4,07 AZL 87,63 HCA 193,54 8HA 181.73 ECC .18904 INC 2.3519 Vl 2g,742

RP 214.88 LAP -,55 LOP 32,03 VP 22,472 GAP 2.90 AZP 92,29 TAL 333,85 TAP 167,38 RCA 147,38 APO 216,09 V2 25,554

RC 149.988 GL 19,67 GP "26,46 ZAL 135,28 ZAP 77,83 ETS 172,76 ZAE 115,83 ETE 193,93 ZAC 76,11 ETC 270,70 LVI 16,41

PLANETOCENTRIC CONIC

C5 15.401 VHL 3.924 OLA 9.52 RAL 331.89 RAD 6640.7 VEL 11.638 PTH

LNCH AZNTH LNCH TIME L-| TIME INJ LAT

50.00 15 43 9 3263.65 "40.69

60.00 16 12 24 3185.81 -35.51

70.00 16 53 2 3066,25 -30,91

80,00 17 50 39 2885.78 "27.59

go.o0 19 T 23 2638.13 -26,35

100.00 20 33 31 2560,25 °27,59

110.00 21 52 26 E113.07 -50,91

DIFFERENT IAL CCRRECTIONG

6.68 VHP 3.560 DPA -49.95 RAP 294.95 ECC 1.2555

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ ? LAT INJ 2 LONG

108.21 194,86 117.16 16 57 32 2263.6 -26.4D 84.64

104,10 197,77 110,46 17 5 29 2185.8 -23,9; 79.68

96,19 199,54 105,30 IT 44 8 2066,3 -21,71 T1.42

83,42 200.46 101.89 18 38 44 1885.8 -20.04 58.56

65,60 200,74 100.66 19 51 21 1638,1 -19,4_ 40,63

44,79 200,46 101,89 21 12 51 1360,3 -20,04 19,95

25,11 199.54 105.30 22 27 41 1113.1 -21.71 .33

NID-C(_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3932 TRA 2.0396 TC3-5.4045 BAU .7676

ROE .9862 RRA 1.6259 RC3-1.5196 FAU .15677

FDE 4,806? FRA 9.2352 FC3-8,8123 DSP 9007

DOE 1.7069 BRA 2.6064 BE3 3.7261 FSP 2595

8GT 4516,1 SGR 3047,7 $G3 1456,0 ST 111,4 8R 80,6 SS 125.1

RRT ,g723 RRF ,9980 RTF ,9728 CRT ,9989 CRS -,9979 CST -,9939

SGB 5448,2 R23 ,1515 R13 ,9865 LSA 185,6 HSA 9.2 SSA ,7

861 5415,8 SG2 593,7 THA 33,73 ELI 137,4 EL2 3,1 ALF 35,66

LAUNCH DATE APR 9 1971 FLIGHT TIME 246,00

DISTANCE 590.445

LOL 198.50 VL 52.E?5 GAL -4.|3 AZL 67.97 HCA 164.71 SMA

LOP 33.E0 VP 22.435 GAP 2.72 AZP 91.96 TAL )33.53 TAP

GP -24.54 ZAL 136,41 ZAP 76.05 ET$ |72,41 ZAE 114,70 ETE

HELIOCENTRIC C_IC

RL 149.62 LAL .DO

RP 215.21 LAP -.51

RC 152,438 GL 16,99

PLANETOCENTRIC CONIC

C3 15.177 VML 3,896

LNCM AZMTM LNCH TIME

50.00 15 57 6

80.00 18 28 3

70.00 17 12 46

80.00 18 13 15

go.oo 18 31 16

I00.00 20 58 ?

110.00 22 12 12

ARRIVAL DATE DEC 11 1971

EARTH TO MARS

181.79 ECC .18965 1NC 2.0254 Vl 29.742

168;23 RCA 147.31 APO 216.2R V2 25,518

192.10 ZAC 76.04 ETC 270.56 LVl 14.86

DLA 7.11 RAL 333,12 RAD 6640.6 VEL 11.629 PTH 6,67 VHP 3,516 DPA -48.14 RAP 293.66 ECC 1.R498

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIHE PO CST TIM INJ 2 LAY INJ 2 LONG

3211.95 -39,01 !04,39 194,33 119o75 16 50 36 2211o9 -24°0_ 81,66

3126.93 -34,02 99.62 197.41 113.04 17 E1 10 2126.9 -21,72 76,33

2998°36 -29,$9 91,34 199,35 107,88 18 2 44 1998,4 -19,56 67,33

2008,91 -26,40 78.06 200,41 t04,48 18 O 4 1808,9 -17,96 53,80

2557.15 -25.21 59.85 200.7) 10).27 20 1) 5) 1557.1 -17.35 35.57

2283,38 -26,40 )9,39 200,41 104,48 21 34 10 1263,4 "1?.96 15.17

2045.17 -29.56 20.26 199.35 107.88 22 46 17 10A5.2 -19.58 356.25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ 1.3775 TRA 2.1682 TC3-).5823 BAU .7808 SGT 47)4.3 6GR 262|,3 SG) 1495.S 8T 112,4 SR 74.2 IS I94.4

ROE .Sill RRA 1.)106 RC3*I,4OS9 FAU ,138|9 RRT ,9730 RflF .9974 RTF ,_,41 CRT .999G CRI -.9171 {IT -.till

VDC 4,?558 rRA 603639 FC3-9.0493 B|P 9t40 $GB 3111,2 RE3 *ISIS RI) ,9833 LSA 183.1RIA S.| 884 .8

JOE 1.6440 ERA 6.G561 6¢3 3,648E FGP EGG| 9GI 343|,3 86| SIEo_ THA )0.40 ELI |)4.7 EL2 t,? ALF )S,4O

LAUNCH DATE APR 6 1971 FLIGHT TIME E40,00 ARRIVAL DATE DEC IS t|?l

MELIOEENTRIC CONIC DISTANCE 504,611 EARTH TO NARI

RL 149.8E LAL .0O LOL liitiO VL 3l,|?l GAL -4,20 AZL 9G.2S HCA 193,0T IMA 18|,8| _CC .l|O)O INC 1,7474 Vl 20,?42

RP 8|5.64 LAP -,46 LOP 34.3T VP 2|.398 GAP 2,|4 AlP 91.$8 TAL 3)3,20 TAP 199.0? RCA 147,24 APO 216,46 V2 ES,460

RC 154.904 GL 14.65 GP -22.64 2AL |37.37 ZAP ?4.3| ETG 1f_,12 ZAE 113.41 [TE 190.$4 ZAC ?9.?6 ETC 2?0.43 LVl IS,48

PLANETO¢ENTRIC ¢ON1¢

¢3 19,073 VML 3,883 OLA ),04 RAL 334.03 RAD $1_0,6 V[L 11.624 PTH 9.69 VHP 3,497 DPA -46.34 RAP 292.58 ECC 1.2461

LNCM AZNTH LNCN TIME L-I TIN[ INJ LAT INJ LONg ZNJ RT A3C INJ AZNTH INJ TINE PO C|T TIN INJ 2 L4T INJ 2 LONG

50,00 16 R 15 3168,94 ")?,)2 101,37 t94,1T 121,73 |? E 4 2198,g -22,06 ?9,80

60,00 16 43 28 307T,91 -30,66 66,37 197,37 t15,03 17 34 46 2077,R -19,?R ?3,62

TO,O0 IT 2g 43 2941.83 -28.)S 8?.42 199.45 109.gO 18 18 45 t941.g -17,68 64.02

60.00 18 3R 33 2745,0? -2),24 ?),64 200,59 106,51 19 16 IR 1745,1 -16,13 49,94

90.00 19 51 36 2489.96 -24.08 55.25 200.96 105,30 20 33 6 1490,0 -15.54 31.4T

100,00 21 15 25 221R.54 -25.24 33.01 200,59 I06,51 21 52 24 121g,5 -15.13 11.31

110.00 22 29 g 1988,67 -08,35 |6,54 199,45 10g,90 23 2 16 988,7 -17,66 352.94

OIFFERENTIAL CORRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.3733 TRA 2,33gl TC3-3,7294 DAU ,?gs3 SGT 4951,0 )DR 2616,1 $63 1522,? ST 114.1 8R 68.8 65 123.6

RDE .630g RRA 1,4076 RC3-1,2899 FAU ,15868 RRT ,g732 RRF ,9967 RTF ,9751 CRT ,gDgg CRS -,9960 CST -,9961

FOE 4,7143 FRA g,8315 FC3-6,1124 68P 9362 6GB 5500,6 R23 ,1587 R13 ,9642 LSA 191.7 MSA 8,0 SSA 1.0

BOG 1,6068 BRA 2,7299 BC3 3,g462 FSP 27?6 661 5575.0 SG2 535ol THA 27,5! EL.1 133.2 EL2 1.0 ALF 31.10
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE APR 9 187!

HELIOCENTRIC CCNIE

RL 149.82 LAL .O0

RP 215,8T LAP -.44

Re 15T.385 GL 12.S0

PLANETOCENTRIC CONIC

¢3 15.082 VNL 3.88t

LNCH AZNTH LNCH TIME

50.00 le 19 SS

60.00 le 58 4

?0.00 17 44 29

80.00 16 49 17

90.00 20 9 11

100.00 21 32 9

110.00 88 43 55

FLIGHT TII_ IS0,00 ARRIVAL OATS DEC 15 1ST!

LOt. 198.S0 VL 32.283 GAL

LOP 35.53 VP 22,361 GAF

GP "21,33 ZAL 138.19 ZAP

OISTANCE 593,TTT EARTH TO MARS

"4.26 AZL 88.49 MCA 197.04 8MA IOI.RE [C¢ .19100 INC 1.508Y Vl 29.T42

2,38 AZP 91.44 TAL 382,86 TAP 189.98 R¢A 147, lT APO 216.66 V2 25,445

72,80 [TS 171,89 ZA[ 112,14 ETE 189,17 ZAC 81,28 [TC 270,31LVI 12.28

OLA 3.24 RAL 335,28 RAD 8640.6 VEL 11,624 PTH 8,66 VNP 3,469 DPA -45.10 RAP 291.61 E¢¢ !.2479

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO ¢ST TIN INJ 2 LAT INJ 8 LONG

3132.95 -38.20 98.94 194.26 123.88 17 12 9 2132.9 -20.37 78,05

3038.80 -31.44 93.57 19T.56 116.63 :T 48 41 2036.8 -18.13 71.40

2894,42 -27.21 84.20 199.73 111.49 18 32 43 1894.4 -16.06 81.30

2691,48 -24.|5 TO,03 200.95 108.1! 19 34 8 1891.5 -14.83 48.78

2433.61 -23.01 51.48 201,34 108.91 20 49 45 1433,8 -13.95 28.09

2168.96 -24.15 31.40 200.95 108.11 22 8 14 1188.0 -|4.53 8,t3

1941.24 -27.21 13,12 199.73 t11.49 23 18 16 941.2 -16.06 380.22

DIFFERENT I AL CORRECTIONS

TOE 1.37_8 TRA 2,4795 TC3-3.8?74 BAU .8177

ROE .7885 RRA 1.3032 RC3-1.20?D FAU .16122

FOE 4.6028 FRA 9.9600 FC3-9,2662 88P 9458

ROE 1.5723 8RA 2.8012 8C8 4.0609 FSP 2781

LAkH_CH DATE APR 9 1971

HELI_ENTRIC CONIC

RL 149.82 LAL .00

RP 218.21 LAP -.41

RC 159.881 6L 10.80

PLAN(TOCENTRIC CONIC

C3 15,118 VHL 3.888

LNCH AZMTH LNCH TIME

50.00 18 29 88

60.00 tT ? 12

70.00 17 57 23

80.00 19 3 57

90.00 ZO 24 35

IOO.OO 21 48 49

!10.00 22 $8 54

MID-COURSE EXECUTION ACCURACY

8GT 5158.4 SGR 2423,2 883 1533.0

RRT ,9743 RRF .g957 RTF ,9770

SGB 5699.2 R23 ,t550 R13 .9840

SGI 5677.6 882 495.8 THA 24.80

ORBIT DETERMINATION ACCURACY

ST 113.4 SR 63.6 86 121.S

CRT .9995 CRS -.9946 CST -.9968

LSA 179.0 NSA ?.T 8SA 1.1

EL1 131.? EL2 t,T ALF 25.84

FLIGHT TIME 252.00 ARRIVAL DATE DEC 17 1971

DISTANCE 602.939 EARTH TO MARS

L_X. 19B.SO VL 32.287 GAL -4,33 AZL 88.70 HCA 198.20 8NA 181.99 ECC .19174 INC 1.2988 Vt 29.742

LOP 38,69 VP 22.325 GAP 2.19 AZP 91.23 TAL 332,51 TAP 170,71 RCA 14T,10 APO 216.89 V2 25.403

GP -19.97 ZAL 138.91 ZAP ?0.94 ETA 171.70 ZAE 110.78 ETE 1ST,ST ZAC 82.83 ETC 270.21 LVI 11.19

DLA 1.88 RAL 336,21 RAD 6640.G VEL 11.626 PTH 6.67 VMR 3.461 DPA -43.01 RAP 290.78 ECC 1.2488

L-I TIN[ INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

3102.74 -35.05 98.96 194.54 124.31 iT 21 ? 2102.7 -18.94 78.91

3DD2.19 -30.36 91.28 197.9t 1t7.88 tT ST 15 2002.2 -19.T1 89.5?

2854.39 -28.18 81.35 200.18 112,78 18 45 2 18S4.4 -14.66 59.04

2648.20 -23.18 67.03 2DI.44 109.39 19 48 3 1648.2 -13,15 44,12

2385.97 -22.03 48.32 201.86 108.19 21 4 EI 1386.0 "12.ST 25.28

2120.68 -23.18 28.40 201.44 109.39 22 22 9 1120.? -13.13 §,49

1901.21 -26,18 10.48 200.19 112.76 23 28 35 901.2 -14.66 84T.96

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 1.3813 TRA 2.8239 TC3-3.9989 BAU .8389 8ST 3384,4 8DR 2232,0 883 1537.4

ROE .7192 RRA 1.2133 RC3-1.1125 FAU .16099 RRT .9?4! RRF ,9945 RTF .9TT9

FOE 4.5335 FRAIO.OT54 FC3-9.2178 BSP 9859 SGB 5817.9 R23 .1328 R13 .9036

SO[ 1.5573 BRA E.8909 BC3 4,1509 FSP 2773 881 5798.8 882 471.3 THA 22.40

LAUNCH DATE APR 9 1971

ORBIT DETERMINATION ACCURACY

8T 117.2 SR 39.4 SS 120.1

CRT ,9988 CR$ -.9929 CST -.9975

LSA 177.9 MSA 7.8 SSA t.2

ELI 131.4 EL2 2.8 ALF 28.85

FLIGHT TIHE 234.D0 ARRIVAL DATE DEC 19 1571

DISTANCE 607.097 EARTH TO MAR8

LOt. IG8.SD VL 38.292 GAL "4.39 AZL 80.99 NCA 199.35 8HA 182.07 ECC .19453 INC 1.1114 Vl 29.742

LOP 37.85 VP 22.288 GAP 2,0| AZP 91.05 TAL 332.16 TAP i71.51 RCA 147.02 AFO 217.12 V2 25.389

GP °!8.75 ZAL 139.34 ZAP 99.32 ETS |71.36 ZAE 109.40 ST[ 186.92 ZAC 83,88 ETC E?0.11 LVi IO.2t

HELIOCENTRIC COMIC

RL 148.82 LAL .DO

RP 218.58 LAP ".37

tiC 182,390 GL 9;21

PLANETOCENTRIC CONIC

C3 1S,227 VHL 8,902 OLA .33 RAL 337,D8 RAD t840,8 VEL !1,831 PTN 6.87 VHP 3,460 OPA -42,8S RAP 290.04 [CC 1.2301

LNCH AZMTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT ABE INJ AZMTH INJ TIME PO CBT TIM INJ 2 LAT INJ 2 LONG

SO.DO 18 37 84 3077.34 "34.06 89.35 194.95 125.48 tY 29 It 807Y.3 -17,78 TS.48

80.00 tT IT 8 29T8.98 "29.48 89.38 198.38 118.89 18 8 41 1973.0 -IS.SO SO.05

TO.D0 18 0 59 2820.4T "25.27 79.33 200.69 153.78 18 SS 99 1880.3 -13.48 S?.13

SO.DO 19 18 35 2807.74 -82,87 84.52 802.08 !10.48 tO O 23 160T.7 =11.94 4t.eS

$0.00 20 38 18 2345.4T -21.13 45.68 802.4R 109.88 81 IT 17 1343.S -It.ST 22.91

100,00 2| 59 47 2088,21 -22,87 85.89 802.08 tIO.48 28 34 29 t082.2 -11.$4 5.88

liD.DO 23 8 2S 188T.29 "88.87 8.25 800.69 !13.?8 83 39 33 867.5 -13.46 $4S.OT

DIFFER[NTIAL CORRECTIONS NIO-COURS[ EXECUTION ACcuRACY ORBIT 8ETERMINATION ACCURACY

TOE !.3959 TRA 2.7504 TC3-4.1048 9AU .8613 SGT SSSl. I 6DR 8098,7 683 t654,i ST 119.6 6R 68.6 SA 118,Y

R02 .SSO4 ERA 1.1618 RC3-1,084| PAU .16OOO NET .6754 RRF .9930 RTF ,_,66 CRT .9671 DR6 -.SSUO CIT -,9910

FOE 4,4SY6 FRAI0.1468 FC3"8.0987 88P 8888 888 $946.4 R85 .1488 R13 .8838 LSA I?T.8 NSA 7.6 HA 1.3

ROE !.55|9 IRA 2.9906 lC3 4.860l F6P |Tt8 681 5961.8 888 451.1 TMA 20,88 ELI 151.7 EL8 6.9 ALF 85.05

LAUMCH DATE APR 9 IS?I FLIGHT TIME 258.00 ARRIVAL DATE DEC It ItYI

H[LIOC[NTR|¢ CONIC

RL 149.02 LAL .00

RP 216.91 LAP -.58

RC IS4.912 GL T.SO

PLANETOC[NTRIC CONIC

C3 15.379 VHL 3.982 OLA

LNCH AZNTH LNCH TIME L-! TINS INJ tAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

50.00 18 45 38 3058.95 -33.21 94.02 195,43 126.27 17 38 28

80.00 17 28 2 2948.24 -28.80 87.8! 198.93 119.70 18 15 10

TO.O0 18 19 IT 2791.69 -24.48 77.48 201.30 114.61 19 5 48

80.00 19 20 29 2574.95 -21.47 82.41 202.68 111.26 20 ll 24

9O,OO 20 50 19 2310.90 -20.36 43.45 203.13 llO.OG 21 28 50

100.00 22 11 21 2049.43 -21.47 23.78 202,68 111,26 22 45 30

110.00 23 18 43 1838.47 -24.48 8.40 201.30 114.61 23 4g 22

OIFFERENT1AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.4156 TRA 2.9128 TCS-4.1988 8AU .8843 $GT 5764.3 SGR 1935.3 SG3 1525,5

ROE .8485 RRA 1.0556 RC3 -.9427 FAU .1584g RRT .gT22 RRF .9912 RTF .9795

FOE 4.4032 FRA10.1838 FC3-8.9221 88P 10152 SGB 6086.g R23 .1437 R13 .gB3D

BOE 1.5571BRA S.0982 8C3 4.3012 FSP 2788 $G1 8071.3 SG2 434.5 THA 18.33

OISTANC[ $11.858 EARTH TO MARS

LOL 198,$0 VL 38.28T GAL -4.46 AZL 89.09 H¢A 200.51 SMA tSS.l| ECC .19533 INC .9459 Vl RD.T4R

LOIB 6g.Do VP 22,2Sl GAP 1,84 ASP gO.S9 TAL 331.S0 TAP 178.3D RC4 146.93 APO 817,37 V2 25,3??

GP -IT.64 ZAL 140.12 ZAR 9T,T8 ET$ |?|.44 ZA[ 108.00 [TE t8S.00 ZAC 84.93 [TC 27D.03 LVl 9,$4

-.88 RAL 33T.92 RAD 6E40.? V[L !|,63T PTH 1.69 VHP 3,486 DPA -41.80 RAP 269.41 ECC 1.2SSt

PO CST TIN INJ 2 LAT INJ 2 LONG

8056.0 -t6.89 T4.44

1948.2 -14.4T 86,?8

1?91.? -12,42 55.5?

1575,0 -10.90 40.02

1310.9 -ID.33 20.gt

1D49.4 -1D.90 1.39

838,5 -12.42 344.48

ORBIT DETERMINATION ACCURACY

ST 121,6 SR 52.? 88 117.S

CRT .9949 CR8 -.9884 C_T -.9985

LSA 1T6.8 MSA ?.T S$A 1.3

EL1 132.5 EL2 4.9 ALF 23.3?

4TO



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 8 1971

NELIOCENTRIC C_NIC

RL 14S.SR LAL .00

RP 2tT.R6 LAP ".80

RC 187.446 GL 8,54

PLANETOCENTRIC CONIC

C3 15.588 VML 3.845

LNCH AZHTH LNCH TIME

SO.DO 18 S2 28

60.00 17 84 4

TO,D0 18 28 32

80.00 19 S8 52

90.00 21 I 11

100.00 22 21 43

110.00 23 27 sg

FLIGHT TIN[ RSS.OO ARRIVAL DATE DEC IS 1971

O|STANCE $18.403 EARTH TO MARl

L_, 188,50 VL 38.303 SAL "4,54 AZL 89.20 HCA 201.69 8NA 152,24 ECC .19422 INC ,7888 VI 29,742

LO_ 4O,tS VP 22.215 GAP 1,$6 AZP 90.74 TAL 331,46 TAP 173.08 RCA 148.85 APO 21?.64 V2 25.288

GP -18,64 ZAL 140.68 2AP 88.24 ETS 171.35 ZAE 106,80 [T[ 188,19 ZAC 88000 [rC 269,96 LVI 8,SS

DLA -t.80 RAL 338.71 RAD 8640.$ VEL 11,645 PTH 8.88 VHP 3.47? DPA -40,84

L-I TINE INJ LAT INJ LONG |NJ AT A$C IMJ AZNTH ZNJ TIME PO CST TIN

803?.98 -32,48 92.93 198,02 128.90 17 43 8 2038.0

292?,34 -27,88 88.50 199.55 120.38 t8 22 S! 1927,3

2787,15 -23,78 75.93 201.97 115.29 19 14 39 1787,1

2846.98 -EO.?? 60.$3 203,38 111.94 20 21 19 1547.0

2281.84 -19.88 41.57 203,84 110,?5 21 39 12 1281.3

2021.43 -20.7? 22.00 203.38 111.94 22 55 28 1021,4

1813.97 "23.78 4.84 201.97 1t5.29 23 58 13 814.0

RAP 288,88 ECC 1,R862

INJ 2 LAT INJ 2 LONG

"15.82 73.82

"18.59 65.71

-11.53 54.23

-10.01 38.48

-9.43 19.20

-10.01 SS9.?9

-11,SS 343.$4

DIFFERENTIAL CORRECTIONS

TOE t.4400 TRA 3.05?7 TC3"4,2?91 BAU .9080

ROE .6224 RRA .9862 RCS -.8668 FAU .15638

FOE 4.3450 FRAtO.1909 FC3-8.6970 BSP 10394

6DE 1.5688 BRA 3.2128 8C3 4,3630 FSP 2749

HID-C_JRSE £XECUT|ON ACCURACY ORB|T DETERMINATION ACCURACY

SGT 5968.0 SGR 1827.1 863 1511.8 87 124.1 88 50.1 SS 115.i

RRT .9705 RRF .9889 RTF .9797 CRT ,9922 CRS -.9887 CST -.9988

6GB 6281.8 R2S ,1381 RlS .9827 LSA 176.9 NSA 8.0 SSA 1.4

$61 6217.5 $62 422.S THA 15.65 ELI 133.7 EL2 5.8 ALF 21.86

LAUNCH DATE APR 9 1971 FLIGHT TI_ 280,00 ARRIVAL DATE DEC 25 1971

HELIOCENTRIC CCNIC DISTANCE 619.559 EARTH TO MARS

RL 149.82 LAL ,00

RP 217.61 LAP -.26

RC 169.992 GL 5.42

PLANETOCENTRIC CONIC

C3 15.784 VHL 3.973

LNCH AZHTH LNCH TIME

50.00 18 58 4?

60.00 17 41 21

70.00 18 36 54

80.00 19 48 1S

90.00 21 10 88

100.00 22 31 5

110.00 23 36 21

LOL 198.50 VL 32,309 GAL -4.61 AZL 89.33 HCA 202.80 8NA 182.34 ECC .19512 INC .8670 Vl 29.742

LOP 41.30 VP 22.179 GAP 1.48 AZP 90.02 TAL 381,05 TAP 173,85 RCA 146.78 APO 217.92 V2 25.249

GP -15.73 ZAL 141.14 ZAP 64.78 ET8 171.28 ZAE 105.21 ETE 184.48 ZAC 06.92 ETC 269.90 LVI 7.?9

DLA -2.81 RAL 339.45 RAD 6640,9 VEL 11,665 PTH 6,69 VHP 3,492 OPA -39.76

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

3022.92 -31.88 82.02 196.63 127,42 17 49 10 2022.9

2909.70 -27,27 85.40 200.21 120.90 18 29 51 1909,?

2746.33 -23,15 74.62 202.6? 115.84 19 22 41 1746.3

2523.06 -20.16 59.12 204.11 112.51 20 30 16 1525.1

2256.06 -19.04 39.97 204.59 111,31 21 48 84 1256.1

1997,53 -20,16 20.49 204.11 112.Sl 23 4 22 997.5

1793.03 -ES.lS 5.54 202.67 115.84 24 6 14 793.0

RAP 288.88 ECC 1.2890

INJ 2 LAT INJ 2 LONG

-IS,09 72.93

-12.65 64.82

-I0.Y7 53.09

-9.23 87.U7

-8.65 17.75

-9.25 388.44

"10,77 342.01

DIFFERENTIAL CORRECTIONS

TOE 1.4681TRA 3,2026 TC3-4.3452 BAU .9822

RDE ,6008 RRA .9221 RC3 -.7969 FAU .15898

FOE 4.26?5 FRAIO,1717 FC3-8o4442 98P 10868

BD( !.5862 2RA 3.3327 8C3 4.417? FSP 2724

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6147.1 6GR 1710.0 663 1493.9 8¥ 126.7 SR 47.7 35 114.6

RRT .9882 RRF .9862 RTF .9801 CRT .9888 CR$ -.9825 CST -.999t

8GB 8380.5 R23 .1318 R13 .9826 LSA 177.1 NSA 8.3 38A 1.4

861 8367.2 662 418.1 THA lS.14 ELI 135.2 EL2 6.7 ALF 20.46

LAUNCH OAT( APR 9 1971 FLIGHT TIME 262.00 ARRIVAL DATE 0[C 27 1971

HELIOCENTRIC CCNIC

RL 149.82 LAL .00

RP 217.97 LAP -.22

RC 172.54? GL 4.41

PLANETOCENTRIC CONIC

C3 16.028 VHL 4.004

DISTANCE $28.692 EARTH TO MARS

LQL 198.50 VL 82.815 GAL -4.69 AZL 89.46 HCA 203.94 SMA 182.44 ECC .19606 INC .5467 Vl 29.742

LOP 42.44 VP 22.142 GAP I.Sl AZP 90.50 TAL 830.66 TAP 174,60 RCA 146.67 APO 218,21 V2 25.209

GP -14.90 ZAL 141.60 ZAP $S.36 ET8 171.24 ZAE 103.83 ET[ 183.88 ZAC 87.?5 ETC 269.84 LVI ?.11

LNCH AZNTH LNCM TIME L-I TIN( INJ LAT

50,00 17 4 84 3010,36 "31.84

60.00 17 47 59 2894.87 -28,75

70.00 18 44 30 2728.68 -22.$2

80.00 19 56 41 2502,69 -19.62

90.00 21 19 49 2284.48 0|8,50

100.00 22 88 35 1977.18 -19.82

liD.DO 23 48 58 1779.50 -22.62

DIFFERENT IAL CORRECTION8

TOE 1,4998 TRA 3.3480 TC3-4.4044 8AU .RS88

ROE .SO2V IRA ,8S2? RC3 _.?32S FAU ,15115

r0( 4.2318 FRAI0.IS22 FC3-S.IG42 BSP 10940

ROE 1.6090 8RA S.4S74 |C3 4.4849 PiP EGO3

LAUNCN DATE APR O 1971

k[LIO£ENTRIC CONIC

DLA -S,6E RAL 340.15 RAD 8641.0 VEL 11.665 PTH 8.70 VHP S,510 DPA -88,96 RAP 287,88 [CC 1,2988

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONQ

SI.E8 197.29 127,83 17 54 44 2010.4 -14,47 72.37

84.49 200.90 121.34 18 35 14 1894.8 -12.22 64.08

73.52 205.40 116.30 19 29 59 I?ES.T -10.12 52.14

87.85 204.88 112,97 20 88 24 1502.7 -8.57 3S.93

38,62 205.37 !11.78 21 3? 3 1234.S "7.88 18.52

19.21 204.88 112.87 23 12 30 977.2 -8.57 35T.29

2.44 203.40 116.30 24 !S 32 ?TS.5 -10,12 341.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8331,9 SGR 1603.3 SG3 1472.7 8T 129,S SR 45,7 SS 113.2

RRT ,988| flflF ,9030 RTF ,_vO4 CRY ,9849 CRS ".9790 CIT -.1914

SGB l|31.T R23 .12S3 R13 ,9824 LSA ITT.8 MIA 8.T ISA 1.4

861 6519,0 SG2 407,1 THA 13,79 ELl 137.0 EL2 T.S ALF 19.|)

PLIGNT TIME 294.00 ARRIVAL DATE DEC 29 1971

DISTANCE 827.830

LOL til.|O VL 32o389 GAL -4.?? AZL 39.38 HCA 2O_,DO 8HA

LOP 43,58 VP 22,10_ GAP 1,14 AZP 90,40 TAL 330,27 TAP

GP "1A,13 ZAL 142.04 ZAP $1.98 ET8 I71.21 ZAE 102.47 ETE

RL 149.82 LAL .OD

RP 218,83 LAP -,18

RC 175,114 GL 3,49

PLANETOCENTRIC CONIC

C3 16.896 VHL 4,03?

LNCN AZNTH LNCH TIME

50.00 1T 9 53

60.00 17 54 4

?O,O0 18 Sl 25

80,00 20 4 23

90,00 21 2? Sl

100.00 22 47 IS

110.00 23 50 S2

EARTH TO MARS

18|,|4 [CC ,19?04 INC .4384 Vt t8.742

178.33 RCA 146.57 APO 2IS.St V2 15.189

183,30 ZAC 88.52 ETC 269,80 LVI 6.48

DLA -4.33 RAL 340.84 RAD St41.1 VEL tl.870 PTH 8.71 VHP 3,533 DPA -38.22

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2999,99 -30.90 90.88 197.97 128.17 17 99 33 2000.0

2882,47 -28,31 83.74 201.82 121,70 IS 42 8 1882.5

2713.80 -22.17 72.60 204.16 116.07 19 36 39 1713.8

2485,38 "19,15 36.7? 203,$0 113,35 20 49 49 1485.4

2218,08 "18,03 3?,4? 206,16 112,16 22 4 4? 1218.1

1969,86 -19,18 18,14 205,$6 113,35 23 19 SS 989,8

1?60,62 -22,17 1,52 204,16 116.67 24 20 13 ?60.6

O|FFERENT IAL CORRECTION8

T02 1.5357 TRA 3,4931 TC3-4,4573 SAU ,9821

RD[ .8683 RRA .8074 RCS -,6?49 FAU .14828

FD( 4.1801 FRAIO,O?36 FC3-7,8782 DSP 11212

BDE 1.6356 DRA 3*5852 8C3 4,S081F6P 2656

RAP 287,86 ECC 1.2682

INJ 2 LAT INJ 2 LONG

"13.R? 71.91

-11,69 83,45

-9.$7 51,34

-8,00 84.95

-?.41 15.48

-8,00 388.32

-9,$7 340.26

ORBIT DETERMINATION ACCURACY

8T 132,1 88 43,9 88 111.9

CRT .9805 CRS -.9761 CST -.9996

LSA 178.3 NSA 9.1 $SA 1.4

EL1 138,9 EL2 8.2 ALF 18,11

MZD-COURS( EXECUTION ACCURACY

8GT 6312.3 8GR 1506.1 863 1448.9

RRT .9615 RRF .9791RTF ,9806

SGB 8684,2 R23 .1186 R13 ,9823

$61 6672.0 SG2 403.8 THA 12,58

471



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT: APR 9 [S?1

HELIOCENTRIC CONIC

RL |4V,RZ LAL .O0

RP 816,69 LAP ".IS

RC 177.690 GL 2.67

PLANETOCENTRIC CONIC

¢3 16.S85 VHL 4.0?|

LNCH AZNTH LNCN TIN[

50.00 17 14 4?

60.00 I? 50 39

TO.DO 18 S? 46

60.00 20 11 25

90.00 21 35 11

100,00 22 S4 17

110.00 O 1 8

FL|GNT fINE 2S6,00 ARRIVAL DATE DEC 31 167!

DISTANCE I3t,gE4 EARTH TO NARS

LOL [98,S0 VL 32,328 GAL "4,IS AZL 89.66 HCA 206,22 ]HA 181.65 ECC .19904 INC .3361 Vl 29,742

LOP 44.72 VP 22,070 GAP .97 AZP 80.30 TAL 326,8? TAP |?8.09 RCA [46.4? APO 218.62 V2 25.129

GP -13,43 ZAL 142.47 ZAP 60.68 [TS 171.19 ZAE 101.!2 ETE 192.81 ZAC 99.22 ETC 269.7? LVI S.Sg

DLA -4.95 RAL 341.80 RAD 6941.3 VEL 11.889 PTH S,72 VHP 3,557 QPA -37.54 RAP 287.38 ECC 1.2728

L-! "TINS INJ LAT INJ LONG IHJ RT ASC INJ AZHTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

299[,52 -30.54 80.18 198.67 128.44 18 4 39 199:.5 -13.55 71.53

28?2.2[ -25.94 83.[2 202.39 121.99 18 47 3[ :8?2.2 -[1.25 62,94

2701.32 -21.78 71.84 204.93 116.98 19 42 47 1701.3 -9.11 50.67

8470.74 "16.76 55.86 208.46 113,68 20 52 35 1470.7 -7.52 34.14

2200.44 -17.93 38,50 206.96 t[2,48 22 [: 52 1200.4 -6.92 14.59

1945.21 -[8.76 17.23 206,48 113.66 23 28 42 945.2 -7.92 355.50

1740.14 -21.79 .78 204,93 116,98 D 30 16 748.1 -8.11 339.59

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.5709 TRA 3.6395 TC3-4.9009 BAU 1o0074 SOT 6688.6 8OR 1417.3 SO3 [423.1 ST 134.8 62 42.3 36 110.5

ROE .5663 RRA .7560 RC3 -.6218 FAU .14510 RRT .gs?l RRF .9745 RTF .9807 CRT .9755 CR$ -.9709 CST ".9997

FOE 4.1282 FRAlO,O014 FC3-7.5743 SiP 11492 SOB 6837.1 R23 .1120 R13 .9821 LSA 179.1 NSA 9.S SSA 1.4

6DE 1.6664 8RA 3.7170 BC3 4.5437 FSP 2816 901 6825.2 SO2 402.5 THA 11.51 EL1 141.0 EL2 8.9 ALF 17.08

LAUNCH DATE AFR 9 1971 FLIGHT TIN[ 266.00 ARRIVAL DATE JAN _ 1871

HELIOCENTRIC CCI_IJC

RL 149.62 LAL .00

RP 219.06 LAP -.1_

RC 180.875 r,,L 1.92

PLANETOCENTRIC CON|C

C3 16.693 VHL 4.110

LNCH AZNTH LNCN TINS

50.00 17 19 20

60.00 18 4 47

70.00 19 3 35

60.00 20 17 50

90.00 21 4I 53

100.00 23 O 42

110.00 0 6 $7

DI8TANCE 636.092 EARTH TO NARS

LOL 198.50 VL 32.334 GAL -4.94 AZL 89.76 HCA 20?.35 SNA 182.70 ECC .1991I INC ,2429 Vi 29.?42

LOP 45.85 VP 22.034 GAP ,79 AZP 90.22 TAt. 329,47 TAP 176.81 RCA 148.37 APO 219.15 V2 25.088

GP -12.78 ZAL 142.88 ZAP $9,37 ST] 171.18 ZAE 99.60 ETE 182.38 ZAC 89.88 ETC 269.79 LVI 5.34

DLA -S.Sl RAL 342.13 RAD 6641,4 VEL 1t.?02 PTH S.73 VHP 3.584 DPA -38.91 RAP 887.17 ECC 1.8760

L-I TIN: ]NJ LAT INJ LONG INJ RT ARC INJ AZNTH IHJ TIN[ FO CST TIN INJ 2 LAT ;NJ 2 LONG

2984.73 -30.26 8g.?g 199,39 [28.65 18 g 5 1984.7 -[3.22 71.E3

2863.83 -25.84 82.62 203.11 122.23 18 52 31 1863.8 -10.89 62.53

2690.97 -21,46 71.2l 205.71 117.23 19 48 23 1691.0 -8.72 50.11

2458.47 -18.42 55.1[ 207.26 113.92 20 58 49 1458.3 -7.11 33.45

2187.30 -[?.28 35.89 207.78 [[2.74 22 18 20 1197o3 -6.50 13,85

1932.94 -18.42 16.48 207.26 !13.92 23 32 55 932.9 -7.11 384.02

1737.79 -21.46 .12 206.7! 117.23 O 35 55 737.8 -8.72 339.03

DIFFERENTIAL CCRRECTI_IS N|D-COUR$[ EXECUTI(_I ACCURACY ORBIT O[TERNINATION ACCURACY

TDE 2.6098 TRA 3.7859 7C3-4.5370 8AU 1.0328 8GT 6859.8 ]OR 1336.2 $03 1395.5 6T 137.6 9R 40.9 88 109.2

20[ .8464 RRA .7081RC3 -.5729 FAU .14168 RRT .9517 RRF .9691RTF .9807 CRT .9701CR8 -.9663 CIT -.9966

POE 4.0763 FRA 9.9184 FC3-7.2609 8SP 11767 9G8 6988.8 R23 .1057 R13 ,9819 LSA 180.t NSA 10,0 SSA 1.4

ODE 1.?000 BRA 3.8515 DC3 4.5730 FSP 2371 8G1 6977.1 902 403.2 THA 10.54 ELI 143.3 EL2 9.5 ALF 16.15

LAUNCH DATE APR 9 1971 FL%GNT TINE 270.00 ARRIVAL DATE JAN 4 1978

HELIOCENTRIC CONIC D|STANCE 640.214 EARTH TO NAR3

RL 149.92 LAL .DO LOL 198.50 VL 32.34[ GAL -S.02 AZL 89.84 HCA 20S.47 ]HA |82.8? ECC .20020 INC .1569 Vt 26.742

RP 219.46 LAP -.08 LOP 46.97 VP 21.998 GAP .82 AZP 90.14 TAL 329.05 TAP 177.53 RCA 148.26 ARO 219.48 V2 25.046

RC 182.671GL 1.24 GP "12.16 ZAL 145.26 ZAP _.14 ST] [71.19 ZAE 98.50 ETE 181.96 ZAC 90.46 ETC 269.73 LV[ 4.BE

PLANETOCENTRIC CONIC

C3 17.219 VHL 4.150 DLA -5.98 RAL 342.?3 RAO 6641,8 VEL 11.715 PTH 6.?§ VHP 3.8[4 OPA -36.32 RAP 297.01ECC 1.2634

LNCH AZNTH LNCH TINE L-I T|NE INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 17 23 33 297V.41 -30.03 88.49 200.13 [28.8! 18 13 ]3 1979.4 -12.g6 ?0.99

60.00 16 9 32 2837.11 -25.38 82.22 203.98 122.41 19 ST 10 [8S7.1 -10,60 62.19

70.00 1V 6 55 2662.31 -21.20 70.99 206.30 |17.43 19 33 38 1852.5 -8.41 49.66

60.OO 20 23 44 2448.29 -[8.|4 54.48 208.07 114.13 21 4 32 1448.] -6.78 32.69

90.00 21 46 I 8176.33 -19.99 35.02 208.60 112.95 22 24 18 1178.3 -6.16 13.25

100.00 23 6 58 1922.76 -10.14 [5.85 208.07 114.13 23 39 39 922.8 -6.79 354.25

110.00 D 12 16 1729.32 -21.29 359,61 206.50 117.43 0 41 7 ?29.3 -8.41 338.58

DIFFEREHTIAL COqRECT]ON| NID-COUR3E EXECUTION ACCURACY ORBIT D[TERNI NATION ACCURACY

TDE |.95|8 TRA 3,9355 TCS-4.S6?O 8AU 1.0584 SOT 1027.9 8OR |2S2.5 383 1396,9 IT t4D,S 6R 39.7 6S 10?.6

ROE .5388 RRA .6955 RC3 -.5291 FAU .I5825 RRT .9454 RRF .96_8 RTF ,_,07 CRT .9842 CR8 -.9614 C|T -,till

POE 4.0283 _RA S.IISl FC3-9,8508 |SP I|041 S{B 7140.5 R23 ,0996 R[5 ,9818 LSA 181.2 NSA 10,3 63A 1,4

SOD 1.?375 DRA 3.9890 SC3 4.3973 FSP 2S25 3GI 7128.9 SO2 405,6 TNA 9.87 ELI |45.7 EL2 lD,l ALF lS.31

L4UNCH DATE APR 8 19TI FLIGHT T|N( 272.00 JRRIVAL DATE JAN 9 IS?2

NELIOCENTRIC CONIC DISTANCE 644.554 EARTH TO MAR6

RL 149.62 LAL .00 LOt. 198.50 VL 32.349 GAL -].It AZL 89.9_ NCA 209.60 ]HA 182.99 ECC .20132 INC .0779 vl 29.742

RP 219.60 LAP -.04 LOP 48.:0 VP 21.982 GAP .45 AZM go.o? TAL 328.84 TAP 178.23 RCA :48.15 APO 219.83 V2 25,007

RC 196,476 GL .12 GP -11.64 ZAL 145.67 ZAP $6,94 (T$ 171.20 ZA( 97,22 [TE 181,65 ZAC 91.01ETC 269,?3 LVl 4.]3

PLANETOCENTRIC CONIC

¢3 17,56] VHL 4.19| OLA -6.48 RAL 343.32 RAD 684[,7 VEL :|.750 PTH 8,76 VHP 3.945 DPA -35,?6 RAP 286,90 [CC 1.2990

LNCH AZNTH LNCN TIN: L-] TINE ]NJ LAT ]NJ LONG |NJ RT AS¢ INJ AZNTH ]NJ TIN: PO CST TIN INJ 2 LAT INJ 2 LONG

SO,OD 17 2? 30 2975.41 -2g.96 89.28 200.9? 129.93 _8 l? 3 1976,4 -12,76 ?0.82

60.00 16 13 57 2851,86 -26.20 61.91 204.86 122,38 19 1 29 1851.9 -10.38 61.93

70.00 lg 13 51 2675,71 -20.98 70,28 207.30 117.sg lg 38 2? 1675.? -8,15 49.]0

80.00 20 29 9 2439.g6 -17.gl 53.98 208.89 114,30 21 9 49 1440.0 -6.50 32.42

go.00 21 $3 39 2167.34 -16.75 34,46 209.42 113,12 22 29 47 1167.3 -S.87 12.72

100.00 23 12 ] 1914.4] -I?.gl 15,34 208.89 [14.30 23 43 58 g14.4 *6.50 353,?g

110.00 0 17 14 1722.53 -20.98 35g.20 207,30 117.59 0 45 56 722.5 -8.15 338.22

OIFFERENTIAL CORRECTI_8 NID-COUR3E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

¥DE 1.6965 TRA 4.0826 TC3-4.5893 BAU 1.0837 $GT 71gz.0 SGR 1195,5 $03 1537,4 ST _43.5 $R 38.6 _$ 106,]

RDE *5330 RRA .6214 RC3 -,4879 FAU .13461 R_T .9381RRF .9555 RTF .gRD? CRT .g580 CR$ -.g562 CST -.gggg

FOE 3.9624 FRA g.7258 FC3-6.6313 BSP 12330 SO8 7290.6 R23 .0940 2I] .9815 LSA t_2.5 HSA lO.g $$A t.4

6DE 1.7783 BRA 4.1296 BC3 4.6162 FSP 2478 6GI 7279,1 SO2 409.5 THA 8.89 EL1 148.2 EL2 10.7 ALF 14.54
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE ADR I liT|

HELIOCENTRIC CONIC

RL 141.l| LAL .00

RP E20.18 LAP ",OO

RC 118.089 GL .06

PLAMETOCENTRIC CONIC

C3 17o924 VHL 4,234

LNCM AZMTH LNCH T|M[

SO,OO IF 3! 10

IO.O0 la 18 2

TO.OD 18 18 83

DO.DO 20 34 9

90.00 21 SI 50

100.00 23 l? 1

110.00 0 21 4?

FLIGHT TIM_ 274.00 ARRIVAL DATE JAN 4 1972

DIITANC[ 648.440 EARTH TO MARl

LOL 198.50 VL 32,351 GAL -S,20 AEL 89.99 HCA 910.?Z 8MA 133.11 DEC .EOEA8 INC ,OOOO V! 29,742

LOP 49,22 VP RI.926 GAP .R7 AZP 9O,O| TAL 3R3.R$ TAP IT6,93 RCA 146,03 APO 22D,19 VE R4,916

GP "11,13 ZAL 144°0S ZAP 35,78 RT$ 171.99 RAE 95,97 [T[ 181,34 ZAC 91,52 ETC R69.73 LVI 3.16

OLA -R.DO RAL 343.89 RAO i041,9 VEL |1.745 PTH G.7? VHP 3,671 OPA -33,27 RAP 286,14 ECC 1.2950

L-i TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZNTM INJ TIME PO CIT TIM INJ R LAT INJ E LONG

E9?2,58 "99,?4 |G,|O 901.6Z 199,02 II 90 43 1172.6 -IR.6E rO,li

9847.63 "DS,OS 31.18 805.43 i�E,61 |G S 30 |847,9 -IO,R! 11,?4

2670,41 -20.1R 69.96 ROl.lO tl?,Ti 90 2 55 t670.4 -?.96 49.02

2433.33 -17.72 33,57 ROD,71 114,43 9! 14 42 1433.3 "6.28 32.05

2160.08 -16,56 34.02 210.24 113.26 22 34 50 1160.1 -5.64 12.31

1907.80 -17.72 14,94 90g.71 114.43 25 48 48 907.8 "6.28 353.42

1T17.23 -9o.ee 3S8.69 208,I0 11T.T1 0 30 24 717.8 "7,96 337.93

DIFFERENT IAL CORRECTION6

TOE 1.7419 TRA 4,2311 TC3-4.6097 BAU 1.1069

ROE .5286 RRA ,5819 RC3 -.4314 FAU .13110

FOE 3.9351 FRA 9.6176 FC3"6.3323 BOP 12597

BDE 1.8203 ERA 4.2709 Be3 4.6318 FOP 2428

LAUNCH DATE APR g |971

HELIOCENTRIC CONIC

RL 149.82 LAL .00

RP _20.55 LAP .03

RC 190.711GL -.46

PLANETOCENTRIC CONIC

C3 18,3D1VHL 4.2?8

LNCH AZHTH LNCH TIME

50.00 17 34 37

SO.DO 18 21 51

?0.DO 19 22 38

80.00 20 38 45

90.00 22 3 3T

100.00 23 21 37

110.00 O 26 1

MID-COURSE EXECUTION ACCURACY ¢_BIT DETERMINATION ACCURACY

SGT 7331.6 SGR 1134.4 SG3 1307,3 ST 146.3 3R 3T, T DO 105,2

RRT ,9293 RRF .9471 RTF .9606 CRT ,9515 CR3 -.9509 COT -.9999

SGB 7438.6 R23 ,Ol8? RI3 .98t3 LSA 183.8 NSA 11.4 8DA 1.4

SGI 74R7,1 $G2 414.1 THA 8.19 ELI 150.7 EL2 !1.3 ALF 13.85

FLIGHT TIN[ 276.00 ARRIVAL DATE JAN 10 1972

DISTANCE 658.534 EARTH TO MARS

LOL 198.50 VL 32.364 GAL -5.29 A2L 90.06 HCA 2II.83 SMA 183.23 £CC .20367 INC .0593 V! 89,742

LOP 50.33 VP 21.890 GAP .10 A2P 89.95 TAL 327.79 TAP 179.62 RCA 145.91 APO 220.55 V2 24.925

GP -10.66 ZAL 144.43 ZAP 54.67 ET$ 171.23 ZAE 94.74 ETE 181.06 ZAC 91.99 ETC 289.74 LVI 3.41

DLA -7.13 RAL 344.45 RAD 6642.1 VEL 11.761 PTH 6.79 VHP 3. 712 DPA -54.80 RAP 286.82 ECC 1.3012

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

29?0.80 -29.66 89.00 202.38 129.07 18 24 8 1970.8 -12.53 70.61

2845.19 -24.95 81.52 206.21 122,73 19 9 16 1845.2 -IO.O9 11.GO

2666.45 -20.69 69.72 208.gl 117.80 20 ? 5 1666.5 -7.81 48.81

2428.18 -17.58 53.26 210.53 114.53 21 19 13 1428.2 -6.11 51.76

2154.39 -16.40 33.67 211.07 I13.36 22 39 31 |154.4 -5.46 11.99

1902.65 -17,58 14.63 210,53 114.53 23 53 20 902.7 -6.1t 353.13

1713.27 -20.69 358,64 208.91 117.80 0 54 34 713.3 -7.81 337.T2

DIFFERENTIAL CORRECTIONS

TOE 1.7909 TRA 4.3825 TC3-4.6220 BAU 1.1335

ROE .5257 RRA .$449 RC3 -.4179 FAU .12746

FOE 3.8911FRA 9.5071 FC3-6°0294 BIP 12876

IOE 1.8664 BRA 4.4162 BC3 4.6401 FIP 2378

LAUNCH OATS APR 9 |971

HELIOCENTRIC C(_lIC

RL 149.82 LAL .OO

RP 220.93 LAP .O?

RC 193.341GL -.93

PLANETC_ENTRIC CONIC

C3 18.695 VHL 4.324

LNCM AZNTH LNCH TIHE

SO.DO IT 37 52

80.00 IB 25 25

70.00 19 28 34

80.00 20 43 1

90.00 22 4 1

I00.00 23 R5 52

!10.00 O 29 5S

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

$GT 7508.8 6GR 1079,I SG3 t277.0 ST 149.3 IR 36.9 IS 103.9

RRT .9198 RRF .9375 RTF .9804 CRT .944T CRS *.9452 CST *.9999

SGB 7585.9 R23 .0836 RI3 ,9811 LSA 185.2 MSA 11.9 llA 1.3

SGI 7574,3 SG2 419.7 THA T.55 ELI 153.3 EL2 11.8 ALF 13.22

FLIGHT TINS 279.00 ARRIVAL DATE JAN 12 1972

DISTANCE 656.653 EARTH TO NARD

LOL 198,5D VL 32.371 GAL -5.39 AZL g0.13 HCA 212.94 DNA 183.56 ECC .20489 INC .1259 Vl 29.T42

LOP 51.45 VP 21.855 GAP -.08 AZP 89.89 TAL 327.35 TAP 180.30 RCA 145.79 APO 220.93 V2 24.864

GP -10.22 ZAL 144.81 ZAP 53.59 ETS 171.28 ZAE 93.54 ETE 100.82 ZAC 92.43 ETC 269.76 LV| 2.g7

DLA -T.42 RAL 344,99 RAD 6642.2 VEL 11.778 PTH 6.80 VHP 3.748 DPA -34.35 RAP 206.85 ECC 1.3077

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2989.97 -29.63 96.95 203.I4 IR9.IO 18 27 91 1970.0 -12.49 T0.58

R843.51 -24,89 81.42 206.99 122.78 Ig 12 48 1843.5 -lO.O2 11°52

2663.71 -20,60 69.56 209.7! 117.66 RO lO $7 1663.7 -7.71 48.66

2424.58 -17.47 53.03 211.35 114.61 R! 23 25 1424.4 "5.96 31.55

RISO.ll -16,29 33.41 2II.gO 113.44 22 43 51 1150.1 -5.33 11.75

1898.86 -17.47 14.40 211,35 !I4.61 23 ST 31 898.9 "5.98 3DE.g2

1710.53 *SO.SO 358.47 209.7! 117.86 O 58 26 710.5 -7.7I 337.58

DIFFERENTIAL CCmR£CTION$ MID-COURSE EXECUTION ACCURACY ORBIT O[TERMI NATION ACCURACY

TOE 1.6404 TRA 4,5557 TC3-4.6309 9AU 1.16|4 $GT 7661.0 SGR 1026,7 SG3 1246.2 ST 152.R SR 36.2 6l 102.l

R_[ .523l RRA .5098 RC3 "°36TI FAU .12_74 flqT ,606T RflF ,Rl61 flTF ._OR CRT .9317 CR8 ".9394 CIY ".9999

FOE 3.8471 FRA 9,3906 FC3"S.T3D4 6SP 13140 IGB ?TEl.8 RR3 ,OT93 R13 .9808 LSA 186.7 MSA IR,$ 36A !.$

DOE 1.9135 ERA 4.5623 6C3 4.6471 FIP R3R? 3Gi 7?|l,O IG9 4RD,R THA 6.98 ELI 156,O ELR 12.5 ALF t2.61

LAUNCH DATE APR I 1671 FLIGHT TIME RIO,GO ARRIVAL DATE JAN 14 ISTR

HELIOCENTRIC CONIC DIGTANC[ 660,749 EARTH TO MARl

RL 149.66 LAL ,DO LOt. 108.30 VL 19,376 GAL "5,41 AZL 60.|9 HCA tlA.0l 8NA lll,4l [CC ,ROllS INC ,IIIR #1 li,?Al

RP 121.31 LAP ,tO LOP 99,39 VP It,Oil GAP ".RS AlP 69,63 TAL 3R6,19 TAP |80,17 RCA 143.67 APO EEI.3R VE R4,64R

RC 1$3.RTD IL -1.37 GP "9,81 ZAL 143,10 RAP 3E,S| [TI 171,3i ZA[ RDo38 [T[ 18D,$9 ZAC 92.64 [TC R66,7i LVI E.$6

PLANETO¢ENTR|C CONIC

¢1 11,104 VML 4.371 DLA "?*IT RAL 343,§1 9AO SlkiE,4 VEL 11,763 PTH 1,89 VHP 3.764 DPA "33,93 RAP 286,9R [CC 1,3144

LNCM A2MTH LNCM TIME L'I TIME |NJ LA7 INJ LONG [NJ RT A8C INJ AZMTH INJ TIME PO COT TIN INJ 9 LAT INJ R _ONG

lO.O0 17 40 $4 RIFO,DO -99,63 81,93 203,90 IRI,IO 18 30 94 197D.0 "1R.49 ?0,$6

80,00 18 R8 44 6842.79 -64,67 6t,30 E07,78 1RR.60 |9 16 ? 1842.6 *9,99 61.48

?0,00 ID 30 IR 2662,06 -90.$3 69.46 210,59 liT.gO 20 i4 54 1662.1 -7.64 41.57

80,00 20 4R S? 2421,81 "17,40 32,67 21R.17 !14.66 61 2? 19 1421.B -S.DD 3i.41

DO,O0 22 12 3 E|4?.12 -16,RI 33.24 912,T2 113,50 2R 4T 30 II47,1 -$,23 11.51

100.00 23 69 49 18gG,2D "17,40 14,R4 219,1? 114,66 64 I 25 896.3 "5,g0 35R,?8

110,00 D33 35 1?08.89 "EO.SS 331.36 210,$2 11?.90 t 2 3 T08.9 "7,64 33?.49

DIFFERENTIAL ¢ORRECTIONI NID-COURIE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

TOE 1.8D23 TRA 4,6D74 TC3"4.634t 6AU l.te?t 3ST 7t10.? DGR 983.4 683 I215.? 8T 133,E OR 33,6 81 lot,4

RDE .5234 RRA ,4?69 RC3 ",3391 _AU ,12001 RRT .t863 RRF ,1144 RTF ,g796 CRT .9305 CR3 -.9336 C8T -.9991

FOE 3.8034 FRA R.R?40 FC3-S,4386 |8P 13413 8GB 7079.4 R93 *0?33 RI3 ,g8D4 LIA 198.3 NIA 12.6 &lA 1.3

RD2 1,9R3| BRA 4,7116 BC3 4.64D0 FIP RD?? IS1 7660,4 882 433,3 THA 6,46 ELI ISD,? ELE IR.T ALF 12.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 10 tDT1

MELIOCENTRI¢ CONIC

RL lil.ll LAL ,00

MP IO?.38 LAP -I,4S

RC SS.241 _ -11.?l

PLANETOCENTRIC CONIC

C3 3g.430 YML S.EYR

LNCH AZMTM LNCM TI#E

SO.DO 18 $ 28

GO.Q0 19 11 35

TO.D0 80 35 2i

RO.0D 22 15 38

90.00 23 52 17

100.00 1 2 64

110.00 | 38 S1

FLIGHT TIMC 128,00

DISTANCE 380,OtS

LOL IDt.41 VL 34,4i8 GAL "l.Dl AZL 92.13 HCA 1|e,84

LOP 31G,34 VP ES,480 SAP Eo,te AZP 88.94 TAL 338,ee

GP E,D8 ZAL t31,33 ZAP 170,18 ETA 164.18 ZAE 1TO,El

DLA -21.?1 RAL $$8,38 RAD GSSO,8 VEL rE,GEE PTM ?,47

Lol TIME INJ LAT lNJ LONG INJ RT A$C INJ AZMTH

tDSO,S3 -24.Y8 03.05 204.07 t32,01

268A,59 -18,Y4 ?2.49 209.96 128.36

2437.95 -t2,S! 50o59 2t4.06 121.90

21E4,SO -8.21 33.S0 216.86 118,81

1818,75 -6,87 13.71 217.81 117.33

159R.08 -8.21 388.9? 21S,83 118.01

1434,77 -12.91 345,51 214.06 IEl,eO

ARRIVAL DATE AUG 14 1971

EARTH TO NARD

8HA tE8,OT [CC ,3|706 INC E,1326 Vl 2R,?33

TAP RD,SO RcA 143,63 APO 309,50 VE Ri,414

EYE IED,4S ZAC I03,66 ETC 2?S,OG LVI -ll,13

VHP 9,838 OPA -IS,98 RAP 312,11ECC 1.6489

INJ TIME PO CAT TIN INJ E LAT INJ 2 LONG

18 53 6 1860.5 -7,06 GS.RS

|g 56 80 IS84.G "3,09 53,81

21 16 ? 1437.9 .87 33.81

82 51 1 1124.6 4.13 15.06

EA 22 30 812.? 3,SO 332,87

I 29 3 599.1 4,13 33G,42

E 3 36 484.8 ,87 323.73

DIFFERENTIAL CORRECTIONS

TD[ -,7439 TRA-I.8DSD TC3 -,0?31 |AU ,DeiE

ROE -,SLOE RRA .1195 RC3 ,1089 FAU .03891

FDE ,318S FRA 1.S?28 FC3 -.8542 8SP EYe3

DOE .gEsG ERA 1.86?6 BC3 ,1312 FeP 238

LAUNCH DATE APR 10 1971

HELIOCENTRIC CONIC

RL 14i. Ol LAL ,00

RP 207.2? LAP -1,85

RC 36.308 GL -IE,14

PLANETO¢ENTR|C CONIC

C3 37,473 VML D, IEE

LNCH AZNTH LNCH TIME

SO.DO 18 l 4

DO.O0 19 14 40

70.00 20 38 30

GO.DO 22 20 37

90,00 0 1 49

100.00 1 • 25

!10,00 1 dE 32

HID-COURSE EXECUTION ACCURACY

lOT 1SDI.? 3GR 533,4 $G3 t74.4

RRT .1881 RRK -,I?T9 RTF -,$088

BOB 1764,3 R23 ".0893 RI3 -,8085

88! 1684.3 Dee 523,8 THA 3,34

FLIGHT TIME leO,DO

DISTANCE 388,719

LOL 119.40 Vk 34.349 GAL -5.93 AZL 92.11 HCA 181.10

LOP 320.SD VP 86,884 GAP Ii,80 AZP 88.88 TAL 338,71

_P 2,70 ZAL 131,34 ZAP 1_,34 ET8 164.90 ZAE I?O.S8

DLA -28.08 RAL 338,64 RAD e649,8 V[L 12,344 PTH 7,48

L-I TIME |NJ LAT INJ LONG |NJ RT AeC INJ AZMTH

2840,|4 "83,84 BE,OO 204,20 132,48

2642.65 -1?.88 71,32 E09.30 126,7S

2413.$8 -12.03 SS.E6 E13,64 I22,81

209?,20 -7,31 34.06 2t8.47 1t9.03

1783.40 -8,34 12,08 E17,34 |IT.D!

1571,07 -T.31 383,43 E16,4T 119.03

1460,4T -IE.O3 344,17 E13,64 lee,El

ORBIT DETERMINATION ACCURACY

IT 41.1 8R ES.E 88 29,4

CRY ,7869 CR8 ,G4OO CAT ,R?S6

LeA 53.9 MSA 1G.5 8SA t.1

ELI 46.2 EL2 I3,S ALF 68,26

ARRIVAL DATE AUG IS 1971

CARTM TO MAR8

8MA |84,43 ECC ,34G87 INC 8.1598 Vl 21,733

TAP g?.81 RCA 146.?E APO 302,13 VE 8S.AES

IT[ 183.69 ZAC 103.72 ETC 276.15 LVI -18,33

VHP 9,848 OPA -IG.77 RAP 312,49 ECC 1.8187

INJTIME PO CIT TIM INJ E LAT INJ 2 LONG

18 33 84 1840.1 -e.o4 6A,eS

iS 8g 11 1868.6 "2.1R 2E.?D

El 19 44 1413.? 1.80 23,$2

88 53 34 IORT.E 3,03 13.54

O 31 32 T83.3 6.43 351.22

I 33 36 371.7 S.OS 334,91

8 7 13 460.5 1,80 3RA.4G

DIFFERENTIAL CCRRECTION8

TOE -.7450 TRA-I.5521 TC3 -,ODDS 6AU .OR?4

ROE -.5327 RRA ,1078 tiC3 ,1167 FAU ,04012

FOE ._380 FRA 1.7412 FC3 -,9280 sip 2868

80[ .91S9 BRA 1.5563 BC3 .1348 FIP 237

LAUNCH DATE APR ID 1971

HELIOCENTRIC CONIC

Rk 149.81 LAL .00

RP 207.18 LAP -1.81

RC 3G.3SI GL -it,ST

PLANETOCENTRIC CONIC

C3 32,G81 VHL S,372

LNCH AZMTH LNCH TIRE

50,00 10 10 43

lO,OO II II ?

70,00 EO 48 40

SO,D0 EE 23 23

SO,DO O Y 43

tOO,DO I 18 40

110,00 I 47 3

MID-COURSE EXECUTION ACCURACY

8GT 1718.0 SOR 830.0 883 lee,D

RRT ,1615 RRF -,1944 RTP -,8134

SOB 1797,8 R23 -,0312 RI3 -,else

8GI 1720.9 882 5|0,3 THA 3.53

FLIGHT TIME 130.00

ORBIT DETERMINATION ACCURACY

iT 42.11R 13,0 li 30.4

CRT .790D CR8 ,6414 CIT .9_$?

LDA 55,E MIA ID.5 88A 1.1

EL! 4T,O EL! 13,7 ALP t?.?l

ARRIVAL OAT[ AUG 18 1971

DISTANCE 361.544 EARTH

LOL IlD,4l Vk 34.RED iAL "l,?i AZL iE.ll HCA I|E,3| INk E|1.11 [CC ,33S08 INC

LOP 321.8? VP El,DIS GAP 18.3| AZP 88.83 TAL 33|,70 TAP ii,|E RCA 146.D0 kPO

GP E,87 ZAL 131,33 _kP IM.4T ET$ 185.48 ZA[ 171,08

DLA -22.43 RAL 338.09 RAO 8849.1 VEL IE,4?E PTH 7.37

L-I TIME INJ LAT INJ LONG INJ RT Aec INJ AZMTH

EDit. T1 -El. DO 80,98 E03,?I 138.98

ll40,3l -ll,13 TO,IS EO|.O8 1t?.13

6381,08 -II,13 S3,RE Et).E4 lEE,SO

IDeS,It -8.38 3|.30 tte, tI 112.63

|7|3.38 -4.3R 10,37 lIT,DO ll?,e?

1843.i6 -8,38 833,87 818,11 118.63

1435,0Y "11,|3 34E.83 tl3,E4 let,SO

TO MARl

2.1870 Vt It. T3$

ED3.4E VE ES,438

ET[ !18.63 ZAC 103,?e ETC E?D.2S LV! -18.SD

VHP 8.333 DPk -IS,95 RAP 31|,88 ECC t.SIS8

INJ TIME PO C|T TIM INJ E LAT INJ R LONG

18 $7 48 181D,7 -5.DE 84,13

EO | T 1840,S -1.15 51,TI

E1 t3 29 138R,! E.74 54,t8

t3 0 |t 1069,E 2,99 11.99

0 )6 57 753.4 ?.37 ell. St

I 38 84 543.7 9,89 333.38

E tO 58 435.9 E.74 323,t2

OIFFERENTIAL CORRECTIONS MIO-COUR8E EXECUTION ACCURACY

TDE -.Y431 TRA-I.541! TC3 -,OSR5 IAU ,0iS0 2GT 17SE,i 8OR 3II,S 883 Ill,3

ROE ",2IDI RRA ,ORiO RC8 ,I648 PAU ,04|38 RRT .IR2E REF ",El|3 RTP ",_gEl

FOE .3312 FRA 1.1131 F¢3-t,004| lip El41 i68 1030,E RE3 -,034T R13 -.IEEI

iDE ,1047 iRA t.544t i¢3 ,1384 FIP tTY 8St IT38,t 858 StSoD ?HA 3,?3

L&UNCM DATE APR tD t87! PLIGHT TIME t3E,O0

HELIOCENTRIC CONIC DISTANCE 384,483

RL t49,AS LAL ,00 LOL |RR,41 VL 34.09Y GAL -5,84 AZL DE,DE

RP EOY.O$ LAP -I,i5 LOP 3R3,18 VP IS,D41 GAP tl.8A AZP 88,?T

RC 86.430 GL -13.01GP E,RS ZAL |31.31ZAP 187.$8 IT8 |86.00

PLANETOCENTRIC CONIC

¢_ 33.978 VHL 5,822 OLA -22.82 RAL 339.14 RAO G648.5 V[L 12.403

LNCH AZMTH LNCM TIME L-i TIME INJ LAT INJ LONG INJ RT AeC

50.00 18 13 31 E?$9.27 -21.R5 ?D.96 203.36

90.00 IR 21 32 2618.3g "13,03 s8.g9 203.$8

• 0,00 20 48 0 2334.13 -10.22 $2.$7 212.87

80.00 22 31 24 2040.55 -S.43 30.91 215.79

go.o0 0 13 59 1•22,39 -3.39 8.63 216,91

100.00 I 18 12 1515.02 -S.43 352.28 215.79

110,00 I $1 23 1410.97 -10.22 341,48 212.87

OIFFERENTIAL CCRR£CTIONS

TOE -.?40? TRA-l.S288 TC3 -.03110AU .0630

ROE -.4996 RRA .0841RC3 .1333 FAU .04273

FOE .5798 FRA 1.8888 FC3-1.088• OSP 3019

BDE .8935 ERA 1.5311BC3 .1430 FDP 288

ORelT DETERMINAT|ON ACCURACY

3T 43,0 2R 2A.l II 31,2

CRT ,?244 CR2 ,145| ¢iT og748

LeA 56.4 MIA 18,0 12A 1,1

ELI 4?,7 [LE 13,1 AL_ 2G,g7

ARRIVAL DATE AUG SO t171

EARTH TO NAR8

MCA t13,83 IMA 218,D? [CC .32644 INC |.DIET Vl RI,T33

TAL 336.82 TAP |00.45 RCA 143.88 APe 288.28 VE 28,448

ZA[ t?1,38 ETE 113.3R ZAC 103.87 (TC E76.33 LVl -Iv.A3

PTM 7,32 VHP D,OT? DPA -16,33 RAP 313,21ECC 1.3582

INJ AZMTH INJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

133,34 12 0 10 1?gg.3 -4.00 G3.Z?

127,48 20 5 10 1618.4 -.18 S0,65

122.?? 21 2? 25 1364.1 3.6g 32.96

11g.41 23 3 23 1040.5 6.94 10.40

116,09 0 42 41 722.4 8.34 347.?5

llg.41 1 43 2? S15.0 G.g4 331.76

122.77 2 14 54 411.0 3.69 321.88

MID-C(_R3E EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

8GT I?$6,4 SGR 522,9 $83 211.5 ST 43.9 3R 24.6 38 32.6

RRT .2162 RRF -.2319 RTF -.$288 CRT .7983 CRS ,_451C3T .8741

$GD 1861,4 R23 -.03•8 R13 -.8294 LSA 57.6 MSA 16.4 S3A 1._

SG1 17g0,3 $82 509.5 THA 3.94 EL1 48.5 EL2 13.4 ALF 28.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT_ APR 10 1971

H[LIOC[NTm|C CONIC

RL 149o99 LAL ,OQ

RP 20?.0! LAP "|,94

R¢ 5T,22S GL -13,47

PLANETOCENTRI¢ CONIC

CS 32.419 VHL 5.694

LNCH AZNTH LNCN TIME

50,00 18 16 20

60,00 19 25 3

70.00 20 52 31

80.00 22 3? 14

90.00 O 2D 19

100,00 I 24 2

LOS. t69.46 VL

LOP )E4.)l VP 15.60| GAP 18.)7 AZP 68,71 TAL 336.89 TAP 101.78 RCA 146.96 APO R83.$9

GP ),12 ZAL 131,|? ZAP 166o68 ST8 166,46 ZA( 1?|,61 [TE 109.09 ZAC 103.91 (TC 2?6.4|

FLIGHT TIME 1)4.00 ARRIVAL DATE AU6 22 1871

DIITANCE )67,530 EARTH TO MARS

)3.981 GAL -§,St AZL 9|,|$ HCA 1|4.69 8MA |16,|8 [CC .31716 IHC 8,2466 Vl |9.?SS

DLA "|S.|1 RAL 319.)8 RAD 6647.9 V[L 12,34) PTH ?,|? VMP 8,908 DPA "16.11 RAP 313.53

L-| TIME INJ LAT INJ LONG IHJ RT ASC INJ AZflTH INJ TIME PO CST TIN IRa 2 LAT

27?8,88 -|0,99 ?8,96 |02,98 16),?) 19 2 39 1?76.8 -2,97

|596.09 "ISotO 6?.64 |06.3t 1|?.82 |D ) 19 1596.1 .81

21)8.93 -9,29 51.21 212.54 123,02 21 31 )O 1))6.9 4.65

2011,|| -4,44 |9.29 215,50 119,56 2) 10 45 1011.2 ?.91

1690.40 -|.37 6.84 216,65 118,19 D 49 49 690.4 9.12

1485.69 -4,44 350.66 215,50 119o56 I 40 4? 485,7 7,91

V| 21,457

LVI -19.08

[CC I,SSSS

INJ 2 LONG

62.4|

49.58

)1.64

0.76

345.92

3)0,13

110.00 I 55 54 ISIS,?) "9,29

DIFFERENTIAL CCRRECT1ON6

TOE ".7375 TRA-I.SlSS TCS "o0416 8AU ,0645

ROE -,4840 RRA ,0721 RC3 ,1426FAU ,044|?

FOE ,6018 FRA 1,9600 FC3-1,1797 B6P 3085

ODE ,8822 BRA 1,5172 BCS ,149? FGP 321

LAUNCH DATE APR 10 1971

HELIOCENTRIC CONIC

RL 149,89 LAL ,00

RP 206,94 LAP -1,84

RC 57.6T5 GL -13,93

PLANETOCENTRIC CONIC

C3 30,9?4 VHL 5.565

LNCH AZNTH LNCH TIME

50.O0 18 19 |4

60.00 19 28 41

?0.00 20 57 13

90,00 22 43 23

90,00 0 27 43

1OO.O0 I SO 11

110.00 2 O 36

)40.1) |1|,$4 12),02 2 19 59

MID-COURSE EXECUTION ACCURACY

SGT 1610.4 SGR 519.5 SG) ||S,S

RRT ,2)58 RRF -,2532 RTF ",9)46

8GB t891.2 R23 -,041| R1) -,8356

661 18||.9 86| SO).6 THA 4,17

395,? 4,65 320,55

ORBIT DETERMINATION ACCURACY

8T 44,? 8R 24.4 99 33,?

CRT ,8024 CR6 ,6472 CST ,9732

LSA 58,8 NSA 16.4 SGA 1.2

ELI 49.2 EL2 13.2 ALF 25,61

FLIGHT TIME 136.00 ARRIVAL DATE AUG 24 1971

DISTANCE 370,671 EARTH TO MARS

LOL 199.48 VL 33,871 GAL -S.)7 AZL 92.|6 HCA 126,16 SHA 21|,7t [CC .30871 INC |.2772 Vt 29.T33

LOP )25.66 VP 25,666 GAP t7.92 AZP 88.66 TAL )36,9? TAP 103.12 RCA 147.04 APO 278.37 V2 26.466

GP ),26 ZAL 131,21 ZAP 165,75 ET6 166,79 ZAE I71,75 ETE 102,89 ZAC 104,05 ETC 276.50 LVI -19,30

DLA -23,63 RAL 339,62 RAD 8647,4 V[L 12,284 PTH 7,22 VHP 8,$47 DPA -15,88 RAP 313,84 ECC 1,5098

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_G

2758,37 -20,02 77,98 202,64 134,11 19 S 13 1758,4 -1,94 61,56

2573.67 -14.16 66.69 207.98 128,13 20 1! 35 1573,7 1.79 48.51

2313,38 -8,34 49,84 212,25 123,24 21 36 47 1313.4 5.81 30,29

1981.13 -3,43 27,6) 215.26 t19.68 23 16 24 981,1 8,90 7.0?

1657,29 -l,SD 5,00 216,44 118,25 O 55 21 857,3 lO,S4 344,01

1455,60 -S,4) 349,00 215,26 119,68 I 54 27 455,6 8,90 328,44

1360,20 -6,34 )38,76 212,25 123,24 2 2) 16 360,2 S,6! 319.21

DIFFERENTIAL CORRECTIONS

TDE -.7344 TRA-1.5019 TC3 ",0316 BAU ,0646

ROE -,4890 RRA .0599 RC) .1526 FAU ,04569

FOE .6230 FRA 2,0512 FC3-1,2?72 BSP 3152

)DE ,8713 BRA 1,5030 6C3 ,1558 FSP )46

LAUNCH DATE APR IO 1971

HELIOCENTRIC CONIC

RL 149,98 LAL ,00 LOt. 199,48 VL

RP 208,9? LAP -1.83 LOP 3|6,9) VP

13.767 GAL

25,5)6 GAP

HID-COQRSE EXECUTION ACCURACY

8GT 1049,5 SC.R 516,2 SG3 240.5

RRT ,|572 RRF -,2763 RTF -,840)

SGB 1920.2 R23 -,0448 R1) -,8415

SGl 1054,6 6G| 497,4 THA 4,4|

PLIGHT TIME I)8.00

DISTANCE 373,898 EARTH

"5,24 AZL 92,)1HCA 127.42 8NA 210,)4 [CC .)DOS7 INC

17.47 AZP 88.6D TAL )37,05 TAP 104,47 RCA 147.12 APO

(_BIT DETERMINATION ACCURACY

ST 45.5 6R 24.2 SS 34.9

CRT .8089 CRS .8498 CST .9723

LSA 69.0 MSA 16.4 SSA 1.2

ELI 43,8 EL| 13,0 ALF 25.02

ARRIVAL DATE AUG 28 1971

TO MARS

2.3089 V1 29.733

273.56 V2 |6.473

RC 50,203 GL -14,41 GP 3,41 ZAL 131,|4 ZAP 164,81 ET3 167,1! ZA[ 171,92 ETE 97,95 ZAC 104,16 ETC

PLANETOCENTRIC CONIC

C3 29.634 VHL 5.444 DLA -|4.06 RAL )39.61 RAD 6646,tVEL 1|.|30 PTH 7,18 VHP 6.|94 DPA "15.65 RAP

LNCH AZHTH LNCH TIME L'I TIN[ |NJ LAT

S0.00 16 22 IS |?97,95 "lD,OS

60.00 19 32 |7 |$51.1? -I)°|l

70.00 21 2 6 2287,50 -7,)7

80,00 |2 49 $4 1950,|| "|,39

S0,00 0 35 ZO 162|,97 ",I6

100.00 I 36 42 14|4,06 -|,)G

110o00 2 5 SO 1334,32 -7,37

OlVFEREN7 IAL CCRREC71ONS

TOE -.?309 TRA-I,4070 TC3 -,0210 6AU ,065|

ROE -.454S RRA ,0474 RCS ,1S26 VAU ,047)|

VOE ,6491FRA 2,1)00 FC)-1,30|3 |SP 3It|

60[ .8607 eRA 1,4870 Des ,164| FSP 371

276,S8 LVI -19.$4

314,13 ECC 1,4877

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

77.01 |02.3) |)4,46 19 7 51 17)8.0 -,92 60,70

IS,S4 207.69 129,4) |0 14 )8 1551.2 |,76 47,44

48,46 |!1,99 123,44 |1 40 15 1287,5 6,59 |8,92

25,9) |19,06 It9,?? |3 22 25 950.2 9,90 5,32

3.07 216,|8 118,25 1 2 23 622.G 11.37 342.02

)47.30 |19,06 ItO,77 | O 2? 4|4,? 9.90 )|6.89

337.38 211,99 123,44 2 27 4) )34,) 6,59 317,84

HID-COURSE EXECUTION ACCURACY OR|IT DETERMINATION ACCURACY

6GT 1078,9 S_ 513,1SG3 256.4 ST 46,3 SR _S,9 83 35.1

RRT ,280) RRF ",60|4 RTF ",_*i7 CRT .8118 CRI ,8529 ¢|T .9714

)G0 II4?,T R2) ",0469 RI) -,6470 LSA 6_,2 NSA 16,) SSA I,|

6G| 1084.8 SG2 491,0 THA 4,70 ELI S0.5 EL| 12.8 ALF 24.49

LAUHCH GATE APR 10 1971 PLIGHT TIME 140,00 ARRIVAL DA7( AUG 28 1971

HELIOCENTRIC CONIC

RL 149.99 LAL ,DO

RP 206,9| LAP -1,63

RC 58,607 GL -14,90

PLANETOC[HTRIC CONIC

C3 |8,394 VNL S,3|9

LNCN AZMTH LNCM TIN(

10.00 16 |S 17

60,00 19 36 |O

?0,DO |1 7 16

80,00 || $6 SO

90,00 0 41 31

100,00 I 4) 38

110,00 Z 10 38

DIFFERENT 1AL CCRRECTION8

TOE -,7272 TflA-t,4719 TC3 -,OLD? BAU ,066!

ROE -.4407 RRA ,0347 RC3 ,1?39 FAU ,04903

FOE .6741 FRA 2,2298 FC3-1,4949 66P 3275

BOE .8504 BRA 1,4723 BC3 ,1741 riP 399

DISTANCE )77,204 EARTH TO HAR9

LOL 199.40 VL )),669 GAL -5.12 AZL 92,)4 HCA 1|9,69 6NA 20S,ll ECC ,|9286 INC |.3418 Vl |9,?)3

LOP )2S,|O VP |5,41) GAP 1?,03 AZP 88,)4 TAL )37.14 TAP 105,6) RCA 147.19 APO |Gg,ll V2 26.479

GP S.)6 2AL 131.06 2AP 16),84 ETS 167,37 ZA[ 171,82 [T[ 9),)9 ZAC 104,28 [TC |?8.66 LV1 -19,79

OLA -24,SD RAL 340,06 RAD 6646,4 VEL 1|.179 PTH 7,14 VHP G.048 DPA -15.42 RAP 314,39 ECC 1,4673

L-I TIHE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C6T TIM INJ | LAT INJ 2 LONG

|?17,)6 -18,06 ?6.05 |O|,O) 1)4,?9 19 10 )4 1717,6 ,11 $9,$5

|5|8,S? -IZ,|6 64,40 _D?,43 1|0,70 |0 18 20 1528.6 ).77 46.36

|261,|S -6,38 47,07 _11,78 !|3,6| |t 44 57 1|61.) ?,$9 |7,IS

1918.39 -1,31 _4,18 |14.g2 119.03 |) |G 48 gls.3 10.92 3.51

1566,91 ,97 1,07 |16,18 t10,|6 l g 59 $86,9 12,44 339,92

139|.80 -1,31 345.55 214.g| 11g.03 2 6 51 3g2.8 lO,g| 324.89

1308,07 -6,38 336.g9 |11.78 t23,62 2 32 26 308.1 7.$9 318.45

HID-COURSE EXECUTION ACCURACY OR)IT D£T[kM[NATION ACCURACY

9GT IgO?,D $GR SIO,S SG3 273,3 6T 47,0 SR 23,? 96 37,3

RRT ,)0§2 RRF -,3285 RTF -,8606 CRT ,8171CR$ .8683 C$T ,g?03

8GB 1974.1 R23 -,0535 RI3 -,8520 LSA 82,4 M3A 16,3 39A 1.2

$Gl 1913,8 SG2 464,4 THA 4,99 ELI 51.1 EL2 12.6 ALF 23,93

475



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

AUG 30 I971
LAUNCM DATE APR tO tgTI FLIGHT TIH[ t4t.OO ARRIVAL DATE

HELIOCENTRIC CCNIC

RL 14Ro68 LAL .DO

RF 20&,?7 LAP -1,82

RC 59.485 GL -IS.4[

PLANETOCENTNIC CONIC

C3 87,248 VHL 3.220

LNCH AZHTH LNCH TIME

SO.D0 18 2R 29

90.00 19 40 23

TO.00 21 12 38

10,00 23 4 14

90.00 0 82 21

100.00 I 81 2

110,00 2 16 1

DISTANCE 3DO,Ill EARTH TO MAR1

LO_ |19.48 VL 33,S?G 6AL "S.DO AZL 92,30 HCA [2g,|G ink 20G,13 [CC ,28390 INE 2,3798 VI 29,733

LOP 329,46 VP 25.295 GAP I6,5gAZP 88,47 TAL 33?,23 TAP 107,[g RCA 147,27 APO 2Gs. DO V2 21,485

GP 3,?3 EAL [30.94 ZAP 162,84 ETS [$7,S9 ZAE 17|.76 [TE 09.32 ZAC 104.41 ETC 276,72 LVI -20,03

DLA -24.96 HAL 34D.32 HAD 6645.9 VEL 12.[33 PTH 7.10 VflP ?,811 DPA -[5.18 RAP 314.63 [CC !.4484

L-! TIN[ INJ LAT IMJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAr INJ 2 LONG

2697.25 -IT.tO 75.11 201,62 [35.11 19 13 23 1697,2 1.13 59.00

2505,87 -11.29 83.27 207.21 12D.95 20 22 9 150S.9 4.77 45.26

2234.61 -5.37 45.67 211.61 [23,78 2[ 4g 53 1234.6 8.57 26.11

1885.36 -.19 22.3T 214.83 [19,86 23 35 39 885.4 11.87 1.62

154g.09 2.[9 358.96 216.15 116.20 [ [8 [3 549.1 13.54 337.69

1358.83 -,19 343,74 214.83 119.86 2 13 42 359.8 11.97 322.99

1281.43 -5.3T 334.59 21[,61 123.78 2 37 22 281,4 8,57 315.03

DIFFERENTIAL CORRECTION8

TOE ".7227 TRA°l.4553 TC3 ,0024 |AU .0678

ROE -.4275 RRA .0217 RC3 .1834 FAU ,0_088

FOE .8998 FRA 2.3255 FC3-1.6288 BIP 3329

8DE .8397 8RA 1.4t55 8C3 .1854 FIP 429

LAUNCH DATE APR |O 1971

HELIOCENTRIC CONIC

HIO-COURIE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

3GT [932o4 $GR 508,3 SG3 291.3 IT 47,7 SR 23.5 IS 38,1

RRT ,3321 RRF -,35T? RTF -,8554 CRT .8227 CR3 ,66Dl ¢ST ,9692

SGB 1998.2 R23 ",D585 R13 ".8570 LSA 83.6 HSA 18.2 $SA 1.2

$G1 1940.3 362 477.8 THA 5.32 ELI 51.7 EL2 12.3 ALF 23.46

FLIGHT TIME [44.00 ARRIVAL DATE 8EP

D|3TANCE 384.023 EARTH TO NARS

1 1971

RL 149.8E LAL ,DO L04. 199.48 VL 33.488 GAL -4.88

RP 208.74 LAP -I.81 LOP 330,73 VP 23.[83 GAP 16.17

RC 60.233 6L -15,92 6P 3.91ZAL 130,82 ZAP 161.83

PLANETOCENTRIC CC_IIC

C5 28.180 VHL S,II? DLA -25.43 RAL 340,53 RAD 6649,5

LNCH AZHTH LNCN TIRE L-I TIME |NJ LAT INJ LONG

30,00 18 3[ 42 2676.85 -[S.l[ 74.17

80.00 18 44 34 2483,02 -10.3[ 82.13

70.00 21 18 17 2207,48 -4.35 44.24

tO.D0 23 12 11 1831.01 *R7 20,48

90.00 1 2 13 1500.83 3.48 356,71

100.00 I 58 19 1325.49 .87 341,85

t10.00 2 21 40 1254.30 "4.33 333.[8

AZL 92.4[ HCA [31.22 IMA 204.27 [CC ,278?0 INC 2.4111 VZ 29.73_

AZP 88.4| TAL 337,33 TAP t06,36 RCA 147.34 APO 261.19 V2 26,418

ET8 t67.78 ZAE IT1,67 ETE 85.79 ZAC 104.56 [TC 278,?8 LVI -20.98

VEL 12.088 PTH 7.07 VHP ?,58D DPA -[4.94 RAP 314.84 ECC 1,4309

INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT |NJ 2 LONG

_01,6[ 135.40 19 18 [9 1676.6 2.15 80.13

ROT.D3 [29.18 2O 25 37 1483.0 8.77 44,18

211.48 [23,91 21 53 5 1207.5 9.59 24.66

214,79 129.84 23 43 2 831,0 13.04 358,84

218.18 |18,08 I 2T 22 509.8 14.69 335.29

214.?9 119.84 2 2[ 4 325.5 |3.04 321.00

211,48 123.81 2 42 34 254.3 9,38 313.58

DIFFERENTIAL CCRRECTIONI

TOE -.7088 TRA-1.4253 TC3 ,0327 BAU .0703

ROE -,4147 RRA ,0087 RE3 .198[ FAU ,05283

FD( .7964 FRA 2.425t FCI-I.747? BlP 321e

8DE .8104 8RA 1,4254 8C3 .2008 FBP 460

LAUNCH DATE APR 10 II?l

HELIO¢[NT HIC CONIC

MID-COURSE EXECUTION ACCURACY O_21T DETERMINATION ACCURACY

3GT |9_8,2 3DR 506,8 SG3 3[0,4 8T 4T,8 8R 23.2 88 39,8

RRT ,3815 RRF -,3809 RTF o,8632 CRT .8284 ¢R3 .8143 CIT .9890

8GB 200t.5 R23 -.0608 R13 -.8869 LSA 64.2 MIA 18.2 8IA 1.2

IGI 1945.4 962 470.3 THA 5.74 ELI 51.5 EL2 19,1 ALF 25.32

FLIGHT TIME 146,DO ARRIVAL DATE $EP

DIITANCE 307.523 EARTH TO MARl

RL 248.81 LAL .OO

RP E08.71 LAP "l,lD

RC 81.050 GL "18,43

PLANETOCENTRIC CONIC

C3 21.108 VHL 5,020

LNCH AZMTM LNCH TIME

$0.00 tO 35 4

lO.O0 19 49 56

70.00 2| 24 |3

80.00 23 20 45

IO.OO ! 13 4

I00.00 2 7 33

tt0.OO 2 27 38

LCA. I89,40 VL 33.406 GAL -4.77

LOP 332,00 VP 25.076 GAP 15.75

GP 4.10 ZAL [30.89 ZAP [60.79

DLA "25,62 RAL 340.78 RAD $$45,1

L-! TIME INJ LAT INJ LONG

285t.61 -15.15 73.28

2480,14 "9,32 II.O|

2/79.96 -3,30 42.80

|818.24 E,I8 18,$2

148|.68 4,DR 3|4.25

1289.7I 2.18 339.89

1221,71 -3.30 331.78

3 18?1

AZL 92.45 HCA 132,49 $MA 2Or,S4 ECC ,27221 INC t.4479 VI 2i,?33

AZP 08.35 TAL 337.44 TAP 109.93 RCA 147.40 APO ElY.ST V| II.ii2

ET3 167,93 ZAE 171.35 ETE 88.85 ZAC IO4,TE ETC 179,84 LVI -lO,14

VEL IE.O40 PTN ?,03 VHP 7,337 OPA -14,68 RAP 315,02 2CO |,4t47

INJ RT ARC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT |NJ E LONG

• 201,43 I35.$7 19 19 20 IR3t,8 3.11 51.30

|06.90 1E9,39 20 ED 56 t410.1 8.T? 43,08

211.41 124.01 22 O 33 [180,0 10.19 23.11

214,88 Ill. TO 25 St O 115.| 14,14 35?,31

Eli,30 tiT,OR t ST 30 415.7 I1.18 338,11

_t4,O_ |ll,?i 2 29 E 289,7 14.14 310.8|

21$o41 tE4,OI 2 48 2 221.8 10,58 31|,08

DIFFERENTIAL CCaRECT|ON|

?DE -.TOT? TRA-I,4143 TC5 ,0343 DAU .OTRO

ROE -,4Oil RRA -,OOgl RC3 .EIIO FAU ,OSAGE

FOE .714? FRA 2,5314 F¢3-1,8070 DiP 335t

ODE ,0143 |RA [.4143 It3 ,8138 FIP 404

LAUNCH DATE APR tO 197t

HID-COQREE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT tODD,5 3;R SOS,| 853 33D,T IT 48.5 IR 23.0 I1 41.t

RRT .SITS RRF ".4E24 RTF -._,$8 CRT .0344 ¢RI .ISIS CiT .llYl

Ill 2032,8 R_3 ",0305 HI3 -,|$88 LIA 85.? MSA 10,| IOA |,|

lit 1819.1 SGE 4i3,3 THA $.08 ELI 58,4 ELl ll,? ALF |2,TT

fLIGHT TIME I43.00 ARRIVAL DATE IEP 5 t|?I

H[LIO¢EMTRIC CONIC

RL 14|,0| LAL .DO

RP R08.88 LAP -[,00

Re 11.933 GL -IT,00

PLANETO¢ENTR|¢ CONIC

¢3 |4,29[ VHL 4.$99

LNCH AZNTH LNCH TIME

SO.O0 18 3R 33

lO.O0 19 33 96

?0.00 21 30 29

80.00 23 30 5

go.o0 t 25 24

• 100.08 2 16 52

lID.D0 2 33 $1

DIFFERENTIAL CCRRECT]ON8

TOE -.?068 TRA-t.5998 TC3 ,0397 BAU .0741

ROE -.3gis RRA -.0195 RC3 ,2247 FAU .03711

FOE .7943 FRA 2.6433 FC3-2.0383 BIP 3448

8DE .8080 BRA 1.3g98 0C3 .2282 FIP $50

OIRTANC[ 301,0R2 EARTH

LOL tRR,41 VL 33,317 GAL -A,11 AZL t|,4D MCA t$3.?$ 8MA 200.83 E¢C ,13307 INC

LOP 533,87 VP |4,$T4 GAP 13,33' AZP D3,|D TAL 33?.54 TAP 1[[,30 RCA [4?.4? APO

GP 4.30 ZAL [30,31 ZAP |HOT| ET$ liD,OI ZAE tT[,42 [TE 10,50 ZAC ID4.D8 [TC

TO MARl

E.4ill VI II, T|3

214.40 V| EI,|II

E?$,ID LVI -|D,ID

OLA "E$.42 RAL 34|.01 RAO $R44,/ V[L tR.Dtt PTH

L-| TIME INJ LAT

2636.41 -[4.14

2837./3 -8,32

215t.88 -2.23

1777.54 3,46

1418,52 6,36

1252.01 3,46

1198,70 "2.93

?,DO VHP 7,[41DPA -14,43 RAP 325,18 ECC 1.3188

INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

?2.35 201,34 135.92 19 22 2D 1838.4 4.19 5q.48

59.88 203,R2 [29,58 20 34 S |43?,[ ?,T? 41,t4

41,33 211.40 124,0g 22 6 21 1t51,9 1[.82 21.68

[6,45 2|4.83 119.68 23 38 42 7T?,5 15.28 335.53

351.62 216.$2 117,61 I 4g 2 418.3 17.16 528.I0

33T.82 214.83 118.68 2 37 44 252.0 15,28 516.70

330.25 211,40 124.09 2 53 30 188.7 11.99 510.S?

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT [g84.4 $GR 506.8 $63 352.4 8T 4g.5 8R 92.8 $S 42.S

RRT ,4240 RRF -.45T9 RTF -.8683 CRT .8423 CRS ,6754 CDT .9955

3GB 2057.8 R23 -.0?66 R13 -,8706 LSA 67.0 NSA 16.1 SSA 1.2

861 2006.6 862 436.2 THA 6.48 ELI 53.1 EL2 11.4 ALF 22.35

4T6



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 10 1971

HELIGCENTRIC CONIC

RL 149.86 LAL .OQ LOt. |99.48 VL 33._53 GAL

RP 206.58 LAP "1.T9 LOP 334.54 VP 24.97T GAP 14.95 AZP 88.21 TAL 33?,65 TAP 112,68 RCA 14T.53

RC G2,s?g GL "1?,56 GP 4.52 ZAL 150.39 ZAP IS8.62 ET6 188.16 ZAE 1TI.ZT ETE 78.74 ZAC 105,08

PLANET_ENTRIC CONIC

C3 23,488 VHL 4.843 OLA "86.94 RAL 341.25 RAD 8644.3 VEL II.DTT PTH 6.iT VHF 6.932 DPA -14.tT

FLIGHT TI_ 150.00 AHIVAL DATE 8[P Y 1871

DISTANCE 394.990 EARTH TO MARS

"4.56 AZL 92,53 HCA 135.05 8NA 199.45 ECC .28028 INC 2.5251 Vl 29.738

APO 25|.36 ¥2 28.486

(TC 276o95 LVl -21.07

LNCH AZHTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT A6C INJ AZNTH

50°00 18 4_ g 2616.25 -13,16 71.45 20|.26 136,15

80.00 19 58 12 2413.96 "T.32 58.75 206.78 129.74

70.00 21 3? 8 2123.17 -1.13 38.83 211.44 124.14

80.00 23 40 21 I737.38 4.8t 14.23 215.12 119.50

gO.DO I 39 50 1384.70 8.04 348.58 216,68 t17.20

100.00 2 27 8 1211.65 4.81 335.60 215.12 119.50

110.00 2 40 28 1169.99 -1,13 326.75 211.44 124.14

RAP 315.51 ECC 1.3850

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

19 25 45 1616.3 5.19 55.81

20 38 26 1414.0 8.78 40.81

22 I2 29 1123.2 12.66 20.08

24 9 18 737,4 19.46 352.93

2 2 35 364.7 16.85 328.47

2 47 20 211.8 16.46 314.30

2 59 55 170.0 12.66 308.g9

DIFFERENTIAL CCRRECTI_.,6

TDE -.7040 TRA-1.3818 TC3

RDC -.3808 RRA -.0343

FOE ,8183 _RA 2.7605

ROE .8004 BRA 1.3819

LAUNCH OATE APR 10 1971

HELIOCENTRIC CONIC

RL 149.86 LAL .00

RF 206.87 LAP -1.77

RC 63,888 G4. -18.13

PLANETOCENTRIC CONIC

C3 22,685 VHL 4.763

LNCH AZNTH LNCH TIME

50.00 18 48 54

60,00 20 3 g

70.00 2| 44 8

80.00 23 51 49

90.00 1 57 50

IO0.O0 2 38 37

110,00 2 47 30

• 0476 BAU .0785

RC3 .2394 FAU .05942

FC3-2,1931 BSP 3508

8C3 .2441 FSP 588

HID-COURSE EXECUTION ACCURACY _q8lT DETERMINATION ACCURACY

6GT 2014.2 SGR 508.T SO) 375.3 8T 49.9 SR 22.5 88 43.9

RRT ,456t RRF -.4953 RTF -.6709 CRT .8507 CRS .8825 CST ,9639

8G.8 2077.4 R23 -.0849 Rl) -.8735 LSA 88.3 NSA 16.1 88A !.2

SG1 2028.3 882 449,0 THA 6.g4 EL1 53.6 EL2 11.0 ALP 21,99

FLIGHT TIHE 152,00 ARRIVAL DATE 6EP 9 1971

DISTANCE 398.344 EARTH TO MARS

LOL 199,48 VL 33,183 GAL -4,48 AZL 92,57 HCA 136.30 8HA 198.06 [CC ,25481 INC 2.5679 Vt 29,733

LOP 335.81VP 24.784 GAP 14.56 AZF 88.14 TAL 337,76 TAP 114.06 RCA 147,60 APO 248,53 V2 26.496

GF 4.76 ZAL 130.23 ZAP 157.50 ET6 |68.24 ZAE 1T1.13 ET[ 77.56 2AC 105,30 (TC 276.99 LVI -21.34

DLA -27.47 RAL 341,50 RAD 6644.0 VEL 11,945 PTH 6.95 VHP 8.730 DPA -13.g0 RAP 315.40 ECC 1.3733

L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2596,13 -12.17 ?0.57 20/,23 136.38 19 29 10 1596.1 6.20 54.76

2390.66 -6.30 57.62 206,79 129.89 20 42 59 1390.7 9,78 39,66

2093.72 -,01 38,30 211,54 124,15 22 t9 I 1093.7 13,72 lS.45

1693.96 6.26 11.83 215.41 119,25 24 20 3 694.0 17.70 350.31

1300,26 10.03 344.88 217.43 116,58 2 Ig 31 300.3 20.12 322.40

1168,43 6.26 533.19 215.41 119,25 2 58 6 168o4 17.70 311.68

1140.54 -,01 327.21 211.54 124.15 5 6 30 140,5 13,72 307.37

DIFFERENTIAL CCRRECTIONS

T0( -.6994 TRA-1.3618 TC3 .0574 BAU .0793

ROE ".3706 RRA -.0497 RC3 .2580 VAU .06180

FDE .6452 FRA 2.6632 FC3-2.3624 BEP 3554

BDE .7915 BRA 1,3625 8C3 .2614 PEP 609

LAUNCH DATE APR 10 1971

HELIOCENTRIC CONIC

RL 149.88 LAL ,OO

RP 206.88 LAP -1,76

RC 64.958 GL -18.72

PLANET_(HTRIC CONIC

C3 21.9?? VHL 4,888

LNCH AZNTH LNCH TIME

50.00 18 49 48

80.00 20 8 19

?0.00 El 51 37

80,00 0 8 53

90.00 2 24 23

|00.00 2 51 45

110.00 2 54 55

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2029.6 8GR 512.2 8G3 599.6 ST 50,4 8R 22.3 88 45.2

RRT .4932 RRF ".5540 RTF ".8755 CRT ,8592 CR8 ,6898 CST .9622

$GB 2093.2 R23 -.0939 R13 -.8765 LSA 89,4 NSA 16,1 ISA !.2

681 2046.0 882 442.0 THA 7.44 ELI 54.1 EL2 10.6 ALF 21.73

FLIGHT TIME 154.00 ARRIVAL DATE 8EP It 1971

DI5TANCE 402,041 EARTH TO MARS

LOL 199.48 VL 35.117 GAL -4.37 AZL 92,61 HCA 137.57 6HA 196,78 [CC .24g65 INC E,611T VI 29.733

LOP 337.08 VP 24.695 GAP 14.17 AZP 88.07 TAL 337.87 TAP 115.44 RCA 147.65 APO 248.91 V2 26.496

GP 5.01 ZAL 130,05 ZAP 156.34 ETS 168,29 ZAE 170.99 ETE 76.93 ZAC 105.53 ETC 277,03 LVI -21.12

DLA -28.02 RAL 341,75 RAO 6645,7 VEL !1.915 PTH 6.92 VHP 6.535 DPA -13.62 RAP 315,46 ECC 1.3517

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

2579.08 -|1,18 69.69 201,25 136.58 Ig 32 44 1578,t 7,20 53.91

2387.17 -5,27 56.49 206,86 I)0.01 20 47 47 1367.2 10.78 38.50

2083.40 1.15 36.71 211.71 124,14 22 26 O 1083.4 14,78 16.76

1845.95 7,85 g./5 215,82 118.80 O 36 19 646.0 tg,03 347,36

1208.95 |2.?8 359,57 218,38 115.45 2 44 32 208.9 22.16 318,49

I120.42 7.85 330.52 215.82 118,90 3 10 25 120.4 19,03 308,73

II10.22 1.15 325.63 211.71 124.14 3 13 30 110.2 14.78 305,67

DIFFERENT IAL CCRRECTION8

YD[ -.694S TRA-I,3403 TC3 .0858 BAU ,082|

ROE ",3611 ERA -,0658 RC3 .2716 FAU .08449

V0E ,8828 FRA 3,0128 FC3-2.5405 83P 3588

802 ,7828 ERA 1,3419 6C3 .2T95 FIR 852

LAUNCH DATE APR 10 1971

HELIOCENTRIC CONIC

RL 149.56 LAL *DO

RP 206.70 LAP "1.75

RC 66,082 GL -19,33

PLANETOCENTRIC CONIC

C3 21,328 VHL 4,618

LNCH AIHTH LNCH TIME

50.00 18 53 52

SO.D0 20 13 46

70.00 21 59 39

$0,00 O 24 28

SS.?O 2 23 9

rOD.DO 3 7 20

110.00 3 3 1

DIFFERENTIAL CCRRECTION8

TOE "*6899 TRA-!.3178

RDE ".3523 RRA -.0827

FOE ,9192 FRA 3.1490

BDE .7746 DRA 1.3204

NID-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 204/,4 8GR 517.9 5G3 425.3 8T 50,8 8R 22,1 88 48,?

RRT .5293 flRF ".3740 RTF -._,§8 CRT ,8884 CR8 .8985 C|T ,DiOI

6GB 2106.0 R2) ".1040 R13 -.8794 LEA 70.8 MSA 14.0 88A 1.2

881 2080.6 3G2 435.1 THA 8,00 ELI 54,4 EL2 10,2 ALF 21.52

FLIGHT TIME ]56.00 ARRIVAL DATE SEP I3 1871

OI|TANC[ 405,777 EARTH TO MARS

L_ 119,48 VL 33,055 GAL "4.28 AZL 52,lQ HCA |)8,84 8HA 195.5$ ECC ,24478 |NC 2.85?8 V| 28.733

LOP 338.55 VP _4.109 GAP t5.80 AZP 88,00 TAL )37,98 TAP 116,82 RCA 147,T1 APO 243.48

GP 5,28 ZAL 129.86 2AP 155,25 ET5 168.35 ZAE 170.85 [TE 76.86 ZAC 105.78 ETC 277,D6

DLA -28,58 RAL 342,0t RAD 6643,4 VEL 11,888 PTH 6.g0 VHP 6,346 DPA -13.33 RAP 315,49 ECC 1.5510

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2556,00 -10.10 {8.82 201.31 136.73 19 38 28 1556.D 8,20 53.06

2343.45 -4,23 55,35 206.98 130,12 20 $2 49 1343,4 |1,81 37.32

2032.04 2,35 )5,08 211,95 124.08 22 33 31 1032,0 15,89 14.98

1590.81 9,65 6,05 216,40 118,39 0 50 59 590,8 20,4g 343,92

1208.7T 16,22 341.20 21g.?D 113,86 2 43 18 2D8.8 24.68 317.28

1065,29 g.65 327.41 216,40 118.3g 3 25 5 65.3 20,49 305.28

1078.86 2,35 323.99 2tl.g5 124,08 3 21 D 78,g 15.sg 303,91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 ,0?32 BAU ,0851 8GT 2050.2 SGR $25,4 $83 452,6 8T 51.1 SR 21.9 58 48,2

RC3 .2893 FAU *06?22 RRT .5659 RRF -.6146 RTF -,8779 CRT ,8783 CRS ,?083 CST .9587

FC3-2.7288 BSP 3821 SGB 2116.5 R23 ",1|52 R13 -,8819 LSA 71,8 N3A 16.0 SSA 1.1

BC3 *2984 FSP 6gg $11 2072,6 882 428.S THA 8,62 EL1 54.7 EL2 g,s ALF 21,37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 20 JR?|

N[LIO¢E_?R1C CC_IC

RL |49,86 LAL .O0

RP ROe.?2 LAP -t.74

RC S?.2iS GL o19.93

PLANETO¢ENTRI¢ CONIC

C3 RO.?3S VNL 4,5S4

LHCN AZNTN LNCH TIN[

90.00 18 98 6

GO,D0 20 19 29

?0.00 22 R 17

80.00 0 44 28

82.60 I 59 4

100.00 3 27 20

ltO.OO 3 11 40

PLIGHT TIN[ 1$8.00 ARRIVAL DATE $EP 15 lt?$

DISTANCE 403.310

LQ(. 199.48 VL $|.GRT GAL -4.19 AZL 9E.?I HCA t40.[I 8NA

LOP 316,$2 YP |4,52T GAP 13.43 AZP $?.gE TAL 338.06 TAP

GP 5,$? ZAL 126.86 ZAP |53,93 ET8 168.34 ZAE [?O,TI ETE

EARTH ?0 NAR$

194,4R ECC ,24020 INC E,?DS9 Vl 20.?$3

1|S,20 RCA 147,78 APO 241.19 V2 26.401

71.32 ZAC 106.06 ETC 217.09 LVI -22.21

DLA -29.15 RAL 342.27 RAD 6245.2 VEL 11,863 PTH 6,88 VHP 6.185 OPA -15,03 RAP 315,48 [CC 1.$41R

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIHE PO CST TIM IHJ 2 LAT INJ E LONG

2831.96 -9.1g 67.98 201.43 153.88 19 40 22 [558.0 9.20 52.20

2819.46 -3,18 54.19 207.16 150,20 20 $8 8 1319,5 12.83 36.11

1999,4[ 3.59 35.37 212,28 123.99 22 41 37 999.4 17.01 13.13

1522.44 11.83 2.[5 217.23 117,6[ 1 9 50 522.4 22.18 SS9.S5

1203.13 IG.72 346.g0 219,68 114.24 2 20 27 233,1 25.27 322,93

6264,95 11.83 301.42 217.23 [17,6[ 5 |2 5 5285.0 22,18 2?8.82

1046.23 3.59 322.29 2[2.28 [23,99 3 29 6 46.2 17,01 302,04

DIFFERENT IAL CCRRECTION$ NID-COURSE EXECUT|ON ACCURACY

TOE -.8844 TRA-1.2935 T¢3 .0609 DAU .0864 SGT 2054,3 SG._ 555.9 $G3 481.4

ROE -,3440 RRA -.1005 RC3 ,3061 FAU ,07017 RRT ,6024 RRF -.6552 RTF -,679?

FOE .9565 FRA 3.2908 FC3-2,g298 BSP 3643 SGB 2223,0 R25 -,[2T6 RI3 -.3644

ODE ,7860 BRA 1.2974 Be3 .3187 F6@ 746 SG1EOSO,6 8G2 422,5 THA S.32

LAUNCH DATE APR 10 1971 FLIGHT TIN[ t60.00

H¢LIO¢[NTRIC CCNIC DISTANCE 413,$57

RL 14R.86 LAL .DO LOL 199,46 VL 32.94! GAL -4.11 AZL 92.76 HCA [41.57 6HA

RP 206.75 LAP -1,72 LOP 340.89 V? 24.446 GAP 15.07 AZP 07.85 TAL 336,20 TAP

RC 48.50E GL -20,59 GP 5.88 ZAL 129,45 ZAF 152,D? ET6 |68,54 ZAE 170,57 [TE

PLANETOCENTRIC CONIC

C3 20.195 VHL 4.494 OLA -29.75 RAL 342.5$ RAD 6642,9 VEL 11.841 PTH 6.86 VHP

LNCH AZNTH LNCH TINS L-| TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50.00 19 2 32 2515.89 -8.16 6?.10 201.60 157.03 t9 44 26

90.00 20 65 31 2295.12 -2.1t 53.03 20?.41 150,25 21 3 46

?O.OD 22 17 42 1965,13 4.89 3[.57 212,69 123.64 22 $0 2?

80,00 ! 10 24 14JD.57 11,27 395,42 218.74 111.97 ! 4! $4

80.$7 t 42 44 1332,79 17.22 350.81 zig.TO 114,S4 2 4 S?

1DO,DO 4 I 15 6173,06 16.27 284,90 215.74 ItS.O? $ 44 9

110,00 3 21 4 1011,05 4.09 320,46 2t2,68 123.64 5 37 $$

OXFF[RENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

?DE -.6721 TRA*t.EGIO TC3 .1004 |AU ,0929 8ST 2042.4 8GR 549.3 $63 $1t,T

RDE -,3362 RRA -.1189 RC5 .5262 FAU .07341 ART .6395 RRF -.695! RTF -.6034

FDE .9935 FRA 3.4337 FC3-3,1469 BSP 35?0 SGB 2|14.9 R23 -,1374 R13 -.669D

SOS .7515 DRA [.2665 DCS ,3442 FSP 796 $61 2075.6 SG2 41R,0 THA |O.[?

LAUNCH DATE APR ID 1971 FLIGHT TINS 162.00

HELIOCENTRIC CONIC DISTANCE 417.195

RL [49.86 LAL .DO LOL |99,48 VL 36,869 GAL -4,03 AZL 92.8! NCA [42,64 8HA

RP 208.79 LAP -1,11 LOP 346.16 VP 24.374 GAP |2,72 kip 67.77 TAL 338,51 TAP

RC 99,791GL -E|.25 GP 6.21ZAL 129.23 ZAP 151,38 ET8 |68.32 ZAE 170.42 ETE

PLANETOCENTRIC CONIC

C3 19.707 VHL 4.439 DLA -30.38 RAL 342,85 RAD 6642.7 VEL ll,SEO PTH 6.04 VHP

(_B1T DETERMINATION ACCURACY

ST 51.3 SR 21.8 SS 49.7

CRT .8688 CR8 .7189 CST .SSG?

LSA 72,9 M$A 16.1 8SA 1.1

EL| 51,N EL_ 9,3 ALF 21.2R

ARRIVAL DATE 8EF 17 1971

EARTH TO MARS

193,44 ECC ,23586 INC 2.7567 Vl 29,733

119,58 RCA 147.81 APO 239,07 V2 26.487

76,$0 ZA¢ |06.36 CTC 277.1! LVI -22,52

5.887 OPA -12,?2 RAP 315.43 ECC 1.3384

PO CGT TIH INJ 2 LAT INJ 2 LONG

1515o9 10.19 51.35

1295.1 13.66 34.88

965,1 [8.t7 11,14

410,8 24.66 332.16

332,8 25.30 326.?S

$173.t 24.GG 271,44

11,9 18.17 300.06

_BIT DETERMINATION ACCURACY

6T 51,1 6R 21,G 68 RI.[

CRT ,8968 CR8 ,?SOD CDT .9546

LRA 73.7 N$A 16.0 88A 1.1

ELI 54,7 ELE 8.6 ALF 21.40

ARRIVAL DATE SEP 19 15?1

EARTH TO MARS

192.48 ECC .23162 INC 2,8105 vl 29.733

120.95 RCA 147.86 APO 237.10 V2 26.483

79,?8 ZAC IDR.?O ETC 277.15 bVI -22.54

LNCH 4ZNTN LNCN TIME L-! TIME !NJ LAT

50.00 19 ? 1| 2405.85 -?,19 66.24 201.03 137.18

80.00 20 31 54 2279.46 -l,O3 51.83 207.73 130,29

70,D0 22 ER 0 1928.90 G,26 29.66 213.21 125,64

78,49 ! 29 43 1372.17 1?.71 353,96 21g.76 113,06

75.49 I 29 43 1372.17 17,71 353.98 219,71 |15,03

78.49 I 29 43 1372.17 17,71 553.90 2t9,78 115.06

lID,DO 3 31 22 8283,?4 S,2S 298.49 213,21 323.84

DIFFERENTIAL CGqRECT|ONI MIO-COURG[ EXECUTION ACCURACY

?DE -.6?25 TRA-I.240] T¢3 .0909 |AU .0953 3GT 2049.9 GGR SGG.S SG3 $45.9

RDE -.32gR RRA -,135| R¢3 .3503 FAU ,07813 RRT ,6725 RRF ".7340 RTF -._11

FOE 1.0373 FRA 3.5955 R3-3,3618 68P 3660 366 2123,8 R23 ",1567 Rt3 -,0388

lOt .?4it IRA 1,2481 6¢3 .3619 F|P 893 8GI 200i.5 SG2 412.1 ?HA 10.96

LAUNCH DATE APR ID |97| FL]GMT TIME II4.OO

_ELIO¢EHTRIC CONIC OIITANC[ 421,062

RL 14R.86 LAL ,00 LOt. 199.46 VL 32,640 GAL -3,t6 AZL O2.ST HCA 145,91 SMA

RP ION.R4 LAP -I.$9 LOP 343.43 VP 24,301 GAP 12.38 AZP IT.Go TAL 338.43 TAP

RC ?1.130 GL -21,$3 9P 6.$8 ZAL lEt,D0 2AP 150,05 ETS |68,29 2AE !70,25 ET[

PLANETO¢ENTRIC CONIC

C$ 19.267 VML 4.$89 DLA -3O,R6 RAL 343,11 MAD 6642,5 ¢EL I|.802 PTH 6,62 VNP

LNCN AZMTH LNCN TIN[ L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME

SO,O0 19 12 5 2475.71 -G.IO 65.36 202,11 137.27 19 $5 2[

aS.00 20 39 41 2245.2? .06 50.65 206,12 130.30 21 16 T

?0.00 22 39 27 186g,8g ?,73 27.5g 2[3.06 [23.37 23 10 57

?8,00 t 18 40 14D5.?? 18,2[ 356.74 216.61 115.$0 1 42 5

?6.80 ! 18 40 [405.?? 18.2[ $56.74 216.gl [15.50 1 42 5

76.80 1 18 40 1405.?? 18.2[ 556,74 219.61 115.$D 1 42 S

110.00 3 42 50 6224.?5 ?.75 294.42 213.86 [25.37 S 26 34

DZFF[R£NT|AL CCIRRECTION8 HIO-COUR$E EXECUTION ACCURACY

TOE -.8691 TRA-1,20g5 TC3 .og6g BAU .ogg4 SGT 2037.8 $GR 587.8 $63 $77,5

RDE -.$235 RRA -.]601 RC$ .375? FAU .D7998 RRT .7049 RRF -.7708 RTF -.8852

FDE 1.0813 FRA 3.7581 FC3-3.5936 BGP 5655 SGB 2120.9 R21 -*[720 R13 -,891[

BDE .?$98 BRA 1,2201BC3 ._860 FSP g[D SG1 208[.2 SG2 408.2 THA 11.96

5.8[? OPA -12,39 RAP 315,34 [CC [,3243

INJ LONG INJ RT ARC |NJ AZMTH INJ TIME PO CGT TEN |NJ E LA? INJ 2 LONG

19 48 47

21 g 45

23 D 9

t $2 36

t 52 36

I $2 36

$ 15 45

t4gS,9 11.19 50.49

1270.5 14.8g 33,82

926,g 19.57 9,02

3?2.2 26.S0 329,91

372.2 29,50 329.91

3?2.2 29.5D $29.91

$263.$ 15,37 2?5,84

ORBIT DETERMINATION ACCURACY

8T 5t,S GR 21,5 83 52.?

CRT ,$11E CRI ,7431 CST ,5|21

LSA ?S.I NIA IS.| I|A 1,1

ILl $5,3 EL2 3.3 ALP 11,$0

ARRIVAL DATE 8EP 21 1971

EARTH TO HAR|

111.$D [CC ,62769 INC 2,36?5 Vl 29,?33

122,32 RCA 147,61 APO 235,2? V2 2R,477

81,75 ZAC 107.06 ETC 277.13 LVZ -25,19

$.953 DPA -12.05 RAP 315,21 [CC 1.317[

PO CST TIH INJ 2 LAT INJ 2 LONG

|475.7 12,18 4R,S8

[245,3 15.64 32.32

886.9 20.63 8.69

405.8 27.13 332.62

405.8 27.13 332.62

405.8 27.13 332.62

5224.? 20.65 273.52

ORBIT DETERNINATION ACCURACY

ST 51.5 SR 21.4 88 54.3

CRT ,9229 CR$ .?580 CDT *949?

LSA 76.[ NSA 16.2 58A 1.1

EL1 SS,2 EL2 ?.? ALF 21.4G
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH OATS APR 10 1971 FLIGHT TINS 166.00 ARRIVAL OATS 8EP 23 1971

HELIOCENTRIC CONIC

RL 149.8S LAL .00

8P 208.90 LAP -l.l?

RC 72.S17 GL -22.$3

PLANEYO¢EMTRIC CONIC

C3 18.878 VHL 4,$45

LNCH AZHTH LNCM TINS

SO.GO tg _T tS

60.00 20 45 58

?0.00 82 52 26

75.28 1 8 $9

75.23 ! S $9

?5.23 1 8 59

110.OO 3 SS A8

DISTANCE 424.98G EARTH TO MAgS

LCL 198.48 VL 32.794 GAL -3.89 AZL 92.93 HCA 148.18 SRA 180.78 (CC ,22440 INC 2.8280 V1 28.733

LOP 344.59 VP 24.232 GAP 12.04 AZP 87,80 TAL 338,51 TAP 123.68 RCA IA7.98 APO 233,58 V2 28.470

GP 6.9? ZAL 128.78 ZAP 148.67 ETS 168.24 ZAE 170.05 ETE 84.16 ZAC 107.4G (TC 277.13 LV! "25.S3

DLA -31.62 RAL 343,48 RAD 8842.3 VEL 11.785 PTH 6,81VHP 5,496 DPA -11.69 RAP 315.04 (CC 1.3108

L-I TIME IRa LkT INJ LONG IRa RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

E4SS.SI -S.t7 64.54 202.47 137.36 19 58 10 145S.S 13.17 AS.SO

2219.52 1.22 A9.42 208.60 t30.29 21 22 $5 1219.5 17,00 3U.97

1847,15 9.32 25.31 214,64 123.01 23 2313 847.1 21.96 4.10

1435,46 18,70 359,24 220.10 115.97 I 32 55 485.5 27.77 $35.06

1435.46 18,70 389.24 220.10 118.97 I 32 55 435.5 27,77 335.00

1435.46 18.70 359.24 220.10 115.97 I $2 58 435,5 27.77 338.06

6182.00 9.32 292.13 21A.64 123.01 S 38 SO SI82,0 21.96 270.92

DIFFERENTIAL CCRRECTION8

7DE ".8828 TRA-1.1815 TC3 .0895 BAU ,1030

ROE -,3183 RRA -,1834 RC3 ,3981 FAD ,08350

FOE _.1295 FRA 3.9294 FC3-3,88g8 BSP 3661

DOE .7350 BRA 1.1957 8C3 .4081FSP 971

LAUtACH OATH APR 10 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTI_I ACCURACY O_DIT DETERMINATION ACCUI_AcY

8GT 2029.2 SCR 613.T SO3 612.9 8T 51.8 8R 21,4 8S SD,O

RRT ,7338 RRF -.8051 RTF -.8819 CRT .9384 CR8 .7788 CST ,9467

SOB 2120.0 R23 -,1927 R13 -.8918 LSA 77.A MSA 1G,3 SSA 1.0

SO1 2080.6 882 406.8 THA 13.01 EL1 55.4 EL2 7.1 ALF 21.60

FLIGHT TIKE 168.00 ARRIVAL DATE 6EP 25 tgTt

DISTANCE 428,878 EkRTH TO NARS

RL 149,86 LAL .OOLOL 199,48 VL

RP 206.96 LAP -1.65 LOP 345.96 VP

RC 73.980 GL -23.35 GP

PLANETOCENTRZC CONIC

C3 18.527 VHL 4.304

LNCH AZMTH LNCH TIME

50.00 19 22 43

60.00 20 53 42

?O.O0 23 ? 35

73.74 1 0 21

73.74 1 O 21

?S.74 I 0 21

110.00 4 10 $7

32.781 GAL -3.83 AZL 92.99 HCA 146.44 8HA 189.98 ECC .22103 ZNC 2.9924 VI 29.733

24.164 SAP 11,71 AZP 87.31 TAL 338.60 TAP 125.04 RCA 147.99 APO 231.97 V2 26.462

7.39 ZAL 128.51 ZAP 147.26 ETS 168.18 ZAE 169.80 ETE 86,99 ZAC 107.89 ETC 277.13 LVI -23.91

DLA -32.28 RAL 343.63 RAO 8642,2 VEL 11.771 PTH 6.80 VHP 5.345 DPA -11,31 RAP 314.82 [CC 1.3049

L-! T]HE INJ LAT INJ LONG |NJ RT ASC INJ AZHTH ]NJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

2435.12 -4.18 63.68 202.90 137.44 20 3 18 1435.1 14.17 47.79

2192.98 2.38 48.15 209.17 130.24 21 30 15 1193.0 18.09 29.57

1798,68 11.1t 22.69 215.62 122.51 23 37 33 798.7 23.42 1.09

1462.39 19.20 1.54 220,36 116,46 ! 84 44 462.4 28.42 337.32

1462.39 1g.20 1.54 220.36 116.46 I 24 44 462.4 26.42 387.32

1462.39 19.20 1.54 220,36 118.46 I 24 44 462.4 28.42 337.32

6133,55 11.11 288.52 215.62 122.51 3 $3 11 5133,5 23.42 267.91

DIFFERENTI_. CCRRECTIONS

YOE -.GSDS TRA-!.1429 TC3 ,0987 OAU .1082

ROE -.3134 RRA -.2074 RC3 .4257 FAU .08746

FOE 1.1737 FRA 4,1014 FCS-4,0863 BSP 3577

BDE .7221 BRA 1.1616 0C3 o4870 FSP 1030

LAUNCH DATE APR 10 1971

NELIOCENTRIC CONIC

RL 149.88 LAL .00

NP 207.04 LAP "1.64

RC 78.42D GL -84,10

PLANETOCENTRIC CONIC

C3 18.228 YHL 4,261

LNCN AZHTH LNCH TINS

SO,O0 18 28 30

80,00 21 2 3

?O.O0 83 26 11

72.32 0 $2 34

?Z.S2 O 52 34

72.32 0 52 34

110.00 4 29 33

HID-COURSE EXECUT|CN AccuRACY ORBIT DETERMINATION ACCURACY

8ST 1998,8 SGR 644.2 SG3 649.6 ST 51.0 8R 21.4 SS 57,5

RRT ,7611 RRF -,$302 RTF -.8833 CRT .9468 CR8 .7892 CST .9488

$GB 2100.1 R23 -,2080 R13 -.89A8 LSA 78,1 NSA 16.4 SSA 1.0

8GI 2060.6 SG2 405.3 THA 14.35 ELI SS.O EL2 6.4 ALF 22.01

FLIGHT TIME ITO,OD ARRIVAL DATE SEP 27 1971

DISTANCE 432.817 EARTH TO MARS

LOL 199.48 VL 32,710 GAL -3.77 AZL 93.06 HCA 147.71 SMA 189.26 [CC .21787 INC 3.0612 Vl 88.788

LOP 347.23 VP 24.100 GAP 11,38 kip 87.41 TAL 338.69 TAP 128,39 RCA 148.03 kPO 230.49 V2 26.454

GP 7,85 ZAL 128.23 ZAP 145.80 [T3 168.11 ZA£ 169,49 [TE 90.t4 ZAC 108.3/ ETC 271.18 LV| -24,30

OLA -32,96 RkL 344,20 RAO 6642,0 VEL 11,732 PTH 6,79 YMP S,200 DPA -10,91 gAP 314.S5 ECC 1.2699

L'I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ T|NE PO CBT TIM INJ 2 LAT INJ 2 LONG

2414,39 "3,|2 62.82 203.40 137,50 20 8 4| 1414,8 18.17 '8.88

2165.59 3.S8 46,84 209,84 130,1? 21 38 9 !165,6 18.20 28.10

1740,85 13,20 19,52 216,89 121.79 23 55 1| 740.8 28,07 3S?,41

1497,38 16.69 3.72 220.69 116.99 t 17 21 497.3 29,07 389,45

1407.33 19.69 3,72 220.68 118.88 1 !1 21 497.3 29.0/ 389.45

1487.33 19.69 3.72 220.68 116.98 1 |7 21 4S?.S 29.0? 339,A5

6075.11 13.20 219.35 219.88 121.78 9 10 49 SOTS./ 25.0? 2S4,24

DIFFERENTIAL CQqR£CTION8

TD[ -.6523 TRA-I,I1S4 TC3 .0790 BAU .112D

ROE -.3108 RRA -.|343 RC$ .4831 FAU ,08111

FOE 1.2328 FRA 4.291T FCS-4,S2T? lip 3146

60E ,7224 DRA 1.139t _C3 .489| FIP 1102

HID-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

8GT 1988,7 3DR 991 ,l SO3 898.6 ST 51,3 39 21,6 88 Sg.4

RRT ,7817 flRF *,1844 RTF ",_,94 CRT ,9593 CR8 ,8078 CST ,lAgS

8GB |102,1 923 -.1348 RI3 -,0931 LIA 7S.T Hlk IG,S IIA 1,0

681 |091,9 $82 4Di,T ?HA 1_,9| {Lt AS.4 EL2 5.T ALV IS._3

LAUNCH DATE APR tO 19T1 PLIGHT TIME 172,00 ARRIVAL OAT[ 9(P t! IITI

HZLIOC[NTRIC CONIC

RL 149.88 LAL o00

RP tOT.It LAP "1oil

RC 78.844 GL "24,99

PLAN[TOCENTRIC CONIC

C3 17.968 VHL 4,23l

LNCH AZNTH LNCH TIRE

SO,O0 19 34 41

80.00 21 11 8

70,00 23 $2 11

70,93 0 45 27

?0.93 0 48 27

?0.93 0 45 27

110.00 4 SS $3

O|IYANC( 436,180 EARTH

LOL 119,60 VL |I.IT8 iAL -3,71 AlL 93,14 HCA lie,iT INk |99,|| [CC .21490 INC 3.1310

LOP'348,40 YP tA.OlT GAP tt,OT kZP 97.31 TAL 338,7T TAP t27.T4 RCA 148,U9 APO 229,12

GP 8,3| ZAL 127,97 lAP |44.|1 [TI |18.03 ZAE 1St.|| [T[ 93,17 ZAC 109.89 [TC 277.10

OLA -33,tl RAL 344.60 RAG 6i4|,1 V[L ||,?4? PTN 6.?8 VNP S,06| DPA -|D,49 RAP 314,23

L-I TiME |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH |NJ TIME PO CGT TIM INJ | LAT

ES93,77 -2,08 $|,gS 204,00 137.$4 20 14 3S 13g3.9 16,19

E137,01 4,94 45,4? 2|0,62 130,08 2| 46 48 1137,0 20.34

1801,71 19.00 IS,09 2|2.63 |20.$9 24 |9 $2 681,T 2T.18

1510,91 20,19 S,80 22|.U8 117,53 I 10 39 S|0,8 29.74

1810,81 ED.t8 5.8D 221,08 117.53 1 10 39 510,8 29,74

1810.81 20,18 5,80 221,08 117,53 I 10 b8 510.$ 29,?4

$998.57 18,00 291.92 216.83 120.59 6 35 29 4998.S 27.16

0IF_[R[NTIAL CCRRECTION8

TDH ".6472 TRA-I,0?gl TC3 ,0648 BAU ,1172

ROE -.S082 RRA -,2629 RCS ,4836 FAU .09814

FDE 1.2892 FRA 4.4824 FC3-4,5843 B8P $623

BOH .7168 BRA 1.1186 DC3 ,48?9 FRP 11T1

MID-COUR8E EXECUTiON ACCURACY

6GT 1989.4 8DR 723,8 SG3 726.7

RRT .8003 RRF -,8890 RTF -.8771

$GB 2088,8 R2S -,256S Rt3 -,8949

6G! 2047,1 SO2 415.4 THA 17.20

TO MAR8

Vl R9,783

[CC 1,2987

|NJ 2 LONG

48.98

26.$4

3SR.EI

341.48

341,49

341,Ag

259.03

ORBZT DETERMINATION ACCURACY

8T $1,0 SR 21,8 SS 81.1

CRT ,9703 CR8 .8260 CST .9385

LSA 80,8 MSA 16,? SSA 1,0

ELI 55,3 EL2 4.D ALF 22,?0
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 10 1971

NELIOCENTRIC CONIC

iL 149,ll LAL ,80

RP 807.21 LAP "t.IO

RC 78.301 GL "63.69

PLANETOCENTRIC CONIC

C3 1?.?$4 VHL 4.214

LNCH AZMTH LNCH TIME

SO.O0 19 4! 18

8O.O0 81 21 5

69,56 O 31 51

89.$6 D 3R 55

69.88 0 38 55

69.56 0 38 55

89.36 0 38 55

LOL lil,4l VL

LOP 349,?S VP |3.97T GAP 10.76 AZP IT.21 TAL )38.84 TAP lit,D8 RCA 148.09 APO88T.14 V8 28,A33

GP 8.90 ZAL IS?DiS tap 141,74 ET) 167.93 ZA[ I68.6A ETE 97.16 ZAC lOS.AS ETC 877.07 LVI -ES.16

DLA "34.39 RAL 345,03 RAD 6Q41,8 VEL 11,718 PTH 6,77 VHP 4,928 OPA "ID,02 RAP 313,1G E_C 1,8921

L-I TIME INJ LAT 1NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIH INJ 2 LAT IHJ t LONG

237E.eI "I,DI 6t.06 204.68 137.57 2D 20 Sl I372.8 17.21 44.93

2106,93 6,16 44.01 211.54 129.91 21 S6 12 1106.9 21.52 84.88

1533.19 20.68 7.82 221.56 118.11 1 4 28 533.8 30,48 343.47

1333.19 E0.68 7.82 221.S6 118.11 t 4 28 533.2 30.42 343.47

1533.1g 20.68 7.82 221.36 118.11 | 4 88 333.2 30.42 343.47

1533.19 2D,68 ?.62 221.56 118.|| I 4 28 333,2 30.42 343,4?

1333,19 80.68 ?.82 221.38 118.11 I 4 28 533.2 30.48 343.4?

FLIGHTTIMI[ tY4.OO ARRIVAL DATE OCT 1 16T1

DlITANCE440.?t4 EARTH YO NAil

)2,1)D GAL -).66 AZL 63.21HCA |SO,t) 8NA 187.DI [CC ,21213 IHC 3,2143 VI 29.733

DIPPERENTIAL CCfiRECTION8

TOE -.6419 TRA-l,D396 TC3 .0503 BAU .1232

ROE -.3068 iRA -o2g38 RC3 .5166 PAU .88938

POE 1.3490 PRA 4.6?82 FC3-4.8432 lip 3594

BOG .7116 iRA 1.0803 BC3 .slgo FSP |245

MID-COURSE eXECUTION ACCURACY ORBIT DETENM|NAT|ON ACCURACY

SiT 1923.1 )DR ?73.3 383 7?0.2 GT 58.8 8R 22.! iS 61.9

RRT .8150 tRP ",g103 RTP -.8738 CRT .9802 CR$ .8445 CIT .9323

8GB 20?2.8 R23 -.2781RI3 -.8982 L)A 82.0 HlA 18.9 88A .9

SG! 202_.8 $82 424.8 THA 19.01 ELI $5.1 £L2 4.0 ALP 23.18

LAUNCH DATE APR IO 1971 PLIGHT TIME ITG.OO ARRIVAL DATE OCT 3 1971

NELIOCENTRIC CONIC

RL 149.86 LAL .00

RP 207.31 LAP -1.5?

RC 80.09t GL -26.33

PLAHETOCENTRIC CONIC

C3 17.584 VHL 4.193

LNCH AZHTH LNCH TIRE

50,00 19 48 25

60.00 21 32 5

88.21 0 32 53

88.21 O 32 33

88.81 0 32 33

68.21 O 32 53

88.21 0 31 53

DISTANCE 444.T66 EARTH TO MARS

LOL 198.48 VL 32.603 GAL "3.81 AZL 93.3Q HCA 151.49 IMA 187.38 [CC .20934 IMC 3.2999 VI 29.733

LOP 351.02 VP 21.918 GAP 10.46 AZP 87.t0 TAb 338.91 TAP 130.40 RCA 148.12 APO 226.65 V2 26.422

GP 9.49 2AL 127.38 tap 141.14 iTS 167.82 ZAE 188.88 _TE IDD.82 2AC lID.D7 ETC 277.84 LVI "23.64

DLA -33.14 RAL 345.50 RAD 6641.7 VEL 11.731 PTH 6.76 VHP A.802 DPA -9.32 RAP 313.AA [CO 1.2894

L-I TIME INJ LAT INJ LONG INJ fiT AIC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ! LONG

2350.98 .D? 00.16 205.4? 137.58 20 2? 36 1351.0 18.25 43.14

20?4.90 ?.55 42.48 212.6t 129.71 22 6 40 1074.9 22.?5 E3.O?

1554.77 21.16 9.80 222.12 118.?4 O 58 48 554,8 31.11 343,41

1334,?7 El.|6 9.80 222.12 118.74 0 58 48 55A.8 31.11 345.41

1354.77 21.18 g,lD |22.12 118.74 O $8 48 334.8 31.11 345.41

1334.77 21.16 9.80 222,12 t18.74 O 38 48 554.8 31.11 345.41

1554,77 21,18 9.80 222.12 118.T4 O 58 48 554.8 31.1I 346.41

DIFPERENTIAL CORRECTIONS

TO[ -.638D TRA -.9976 TC3 ,0333 BAU .1300

ROE -.3068 RRA -.3274 RE3 .5520 PAU .!0372

FOE 1.4117 FRA 4.8755 FC3-3.1065 B)P 3531

BD_ ,7061DRA 1,0459 8C3 .5330 PiP 1316

LAUNCH DATE APR 10 1971

MID'COUPlE eXECUTION ACCURACY _B_T D_TERNINATION ACCURACY

lOT |88D,0 8GR 830.3 8G3 813.0 IT 50.1 3R 22.5 18 84.?

ART .8269 RiP -.9282 RTF -o8698 CRT .9885 Ctl .8630 C8T .8876

8GD 2055.2 R23 -.2980 R13 -.8980 LSA 83.1 MSA 17.E 8SA .9

IG1 2007.9 382 438.3 THA 21.09 ELI 54.9 ELl 3.1 ALP 24.03

PLIGHT TIM( 178.00 ARRIVAL OAT[ OCT S 1971

HELIOCENTRIC CONIC

RL 149.86 LAL .00

RP 807.41 LAP -1.55

RC 81.730 GL -27.41

PLANETOCENTRIC CONIC

C3 17.468 VHL 4.179

LNCH AZHTH INCH T|NE

30.00 16 56 ?

80.00 81 44 25

88.83 0 2? 15

86.8S 0 ET IS

88.85 O 2T 15

88.83 0 2? II

86.85 O _? 19

DISTANCE 448.786 EARTH

L04. 199.48 VL 32.572 GAL -3.56 AZL 93.39 HCA l$t.7S 8HA 186.85 [CC .20712 INC

LOP 352.28 VP 23.862 GAP 10.17 kip 86.98 TAL 138.97 TAP 131o72 RCA 148.15 APO

GP 10.14 ZAL lET.08 tap 139.49 [T3 167.71 ZAE 18?.31 iT( 104.44 ZAC tl0.78 (TC

TO MAR8

3.392$ Vl 89.733

225.54 V2 28.409

177.00 LVI -21.13

DLA "33.93 RAL 346.00 lad 6641.7 VEL I1.?16 PTH 1.76 VHP 4.483 OPA "8.88 RAP 311.96 [CO 1._873

L-I TIMe INJ LAT INJ LONG INJ RT A8C INJ AZNTH INJ TIME PO CST TIN INJ E LAT IHJ 2 LONG

2320.73 1.19 59.23 206.38 137.56 20 34 58 i328.7 19.31 42.30

2040.22 t.OI 40.77 211.86 129.44 22 18 iS 1040.2 24.07 21.08

1$73.86 21.15 I1.77 222.?7 119.40 0 53 35 575.8 31.81 347.35

1575.85 21.85 _I.T? 222.TT 1|9.40 O 53 35 5?5.8 31.81 347.35

ISYS.R5 21.t5 |I.TT 222.?? 119.40 0 53 35 5?5.8 31.81 547,35

1575.83 21,85 II.?? 222.77 !19,40 0 53 35 5?5.0 31.81 347.35

15Y5.83 21.89 1|.T? 222.71 119.40 0 $3 35 5?3.0 31.81 341.35

DIFFERENTIAL CORRECTION8

TD[ -.8288 TRA -.94|8 TC3 .0203 |AU .1381

ROE ".3078 iRA ".3|39 RE3 .591| PAU .IOlA2

rOE 1.4748 PRA 3.0755 PC3-i,3TI! 68P 34i2

lOG .8883 IRA 1,0151 BE3 .5918 P|P 1386

MIO-COUR3[ EXECUTION ACCURACY OADIT DETERMINATION ACCURACY

$GT I822.2 )DR 893.t $83 851.$ ST 49.3 |R 83.0 83 11.4

RRT .8340 RRF ".R462 RTr -._,59 CRT .9947 ERA .8lOT ElY .VEIl

IGB 2030.2 123 ".$12? RI3 -.9013 LIA 84,0 HSA 17.4 8IA ,8

881 I978.5 $82 414.g THA IS.SO 2L1 54.4 EL8 |.2 ALP 24.99

LAUNCH DATE APR tO 1171 FLIGHT TIME tOO.DO ARRIVAL DATE OCT T IITI

HELIOCENTRIC CONIC

IL 14t.ll LAL ,DO

tip 107.$4 LAP "|.53

tC 03.391 GL "28.34

FLANETO¢ENTilC CONIC

C3 17.384 VHL 4.159

LNCH AZMTH LNCH TIME

30.00 lO 4 30

60.00 i1 38 30

65.30 0 21 12

65.50 0 22 12

65.50 0 22 t2

85,50 0 22 12

65.59 0 22 12

DISTANCE 40l.itO

LOL I29.48 VL il. OGl 6AL -l,i2 AZL 03.42 _CA 1$4,01 ink 186,_0 [CO .2048Y INC

LOP $53.84 VP 21,807 GAP 9.28 AIR 16,DI TAL 330,02 TAP 135.0) RCA I40.I7 APO

GP 10.85 ZAL 12S.TS lAP 13T,?l [T8 187,36 ZAE 166,54 [T[ 107.94 2AC 111.50 ETC

EARTH TO MAll

).4554 Vl II.T$1

224.$2 V! 21.$16

276.95 LVl -18.71

OLA -36.?4 RAL $41.$S PAD 6641.t VEL tl.722 PTH 6.?5 VHP 4.$TD OPA -1.36 RAP 312.42 ECC 1.|811

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO tIT TIM INJ 2 LAT INJ E LONG

_303,81 2,34 $R,27 20?.43 137.53 20 42 $1 1305,$ 10,4D 41.80

2001.96 10.71 )e.e6 211.33 128.08 22 31 $2 t002.0 25.48 IR.83

1594.$2 22.13 15.72 223.53 128.11 0 48 48 396.3 32.53 349.28

1598.52 22.13 13.72 223.53 t20.11 0 48 48 596.5 32.53 349.28

1396.52 22.13 13,72 223.53 120.11 0 48 48 5g6.3 _2.53 349.28

1598.52 22.13 13.72 223.53 120.1t 0 48 48 5g6.5 32.53 346.28

15g6.52 22.13 13.72 223.$3 120,11 0 48 48 596,5 32.53 349.28

_OIT DETERHINATION ACCURACY

IT 49,1 )R 23.8 91 68.4

CRT .9985 CRS .B992 C$T .gj65

LSA 65.7 M8A 17.? 86A .8

ELI 54.5 EL2 1.2 ALP 23,88

DIFFERENT IAL CORRECTIONS

TDE -.6281 TRA -,g073 TC3 ".0203 BAU .1465

ROE -.31/? RRA -,4848 RC3 .6300 PAU .11259

FOE 1.5532 FRA S.2938 FC3-5.60?1 BIP 3497

BDE ,7012 BRA ,9g34 BC3 .8304 FIP 14?1

HZD-COURSE EXECUTION ACCURACY

SGT 1779.4 $GR g?0,0 8G3 901.4

RRT .8343 RRP -.9336 RTP -.8360

8GB 2026.6 R23 -.3322 R13 -.g023

881 1988.2 $82 483.2 THA 26.16

480



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR |D 19?1

HELIIXENTRIC C(_11¢

RL 149.86 LAL .OD

RP 207.R6 LAP -1.$|

Re 99.I04 GL -29.32

PLANETOCENTRI¢ CONIC

C3 17.397 VHL 4.166

LNCH AZNTH LNCH TIME

SO.OO 20 13 42

90,00 22 15 3

64.12 0 17 29

64.12 0 IT 29

64.12 0 17 29

64.12 O 17 29

64.12 O t? 29

FLIGHT TIM( 162.00 ARRIVAL DATE O{Y 9 19T1

D|STANC£ 456.6?0

LOL 199.40 VL 32,$|9 GAL "3,49 AZL 93.60 NCA I|5.27 3NA

LOP 354.10 VP 23o?$3 GAP g,S9 AZP 66.73 TAL 339.06 TAP

GP |1.62 ZAL 126.40 ZAP |36.02 [T6 |67.45 ZAE 165.S? ETE

EARTH TO MARS

105.80 [CC .20277 INC 3.603? Vt 29.735

134,33 RCA 148.19 APO 223.5T v2 26.301

1|1.24 ZAC 112.32 ETC 276.69 LVI -27.31

DLA -37.60 RAL 347.1S RAO 6641,6 V[L 11,T21 PTM 6,75 VHP

L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2201.09 3.54 57.2T 208.63 137.48 20 51 44

1956,23 12,57 36,70 217.13 128.61 22 4T 41

1617.04 22.60 15.70 224,41 120.88 O 44 26

1617.04 22.60 IS,?D 224,4! 120.80 0 44 26

1617.04 22.60 15.70 224.41 120.88 0 44 26

1617.04 22.60 15,?0 224,41 120.09 O 44 26

1617,04 22°60 16.70 224.41 t20.68 0 44 26

MID-COURSE EXECUTION ACCURACY

SGT 1718.3 6C-R 1054.5 8G3 946.4

RRT ,6329 RRF -.9656 RTF *.8464

6GB 2016.1 R23 °.3419 RI3 -.9063

661 1949.4 $62 5|4.4 THA 29.31

DIFFERENTIAL CCRRECTION8

TOE -,6243 TRA -,8671 TC3 -.0523 BAU ,1567

ROE -.3172 RRA -°4468 RC3 .6732 FAU .11TOg

FOE 1.6365 FRA 5.9028 FC3-§.8404 BSP 34T1

80E .7004 BRA .9673 BC3 .6792 FGP 1552

LAUNCH DATE APR 10 1971 FLIGHT TIME 164.00

HELIOCENTRIC CCNIC DISTANCE 469.934

RL 149.96 LAL .00 LOL 199.48 VL 32.490 GAL -3.45 AZL 93.72 HCA 156,52 $MA

RP 207.80 LAP -1.46 LOP 356.95 VP 23.701 GAP g.3t AZP 06.38 TAL 339.09 TAP

RC 86.843 GL -30.35 GP 12.48 ZAL 126.02 ZAP 134.20 ETS 167,32 ZAE 164.46 ETE

PLANETOCENTRIC CC_lZC

C3 17.383 VHL 4.109 DLA -36.49 RAL 347.81 RAD 6641.6 VEL 11.722 PTH 6.75 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTN INJ TIME

50.00 20 23 53 2250.72 4.81 56.21 210.02 137.39 21 1 30

60.00 22 35 26 1905.51 14.80 34.02 219.33 127.92 23 7 11

92.72 D 13 9 1637.59 23.0? 17.70 225.41 121.71 O 40 27

62.72 O 13 9 /657.59 23.07 17.70 225.4l 121.71 O 40 27

62.72 0 13 9 1637.59 23.07 17.70 225.41 121.71 0 40 2T

62.72 0 13 9 1637.59 23.07 17.70 223.41 121.71 O 40 27

62.72 O 13 9 1637.59 23.07 17.70 225.41 121.71 0 40 27

DIFFERENTIAL CCRRECTION6 MID-COURSE EXECUTION ACCURACY

TDE -.6212 TRA -.6034 TC3 -.069? EAU .1694 $GT 1650.5 6DR 1149.8 $63 991.1

ROE -.3250 RRA -.4975 RC3 .7190 FAU .12154 RRT .8266 RRF -.9736 RTF -.6338

FOE 1.7230 FRA 5.7095 FC3-6.0529 B6P 3451 $GB 2011.5 R23 -.3452 R13 *.9116

DOE ,7011 6RA ,9450 8¢3 .7246 FSP 1632 SGI 1934.3 SG2 952.2 THA 32.96

4.464 DPA -7.75 RAP 311.02 (CC 1.2559

PO CST TIN INJ 2 LAT IMJ 2 LONG

1291.9 21.52 40.64

958.2 27,05 19,19

617.0 33.27 551.24

61T.0 33.27 351.24

617,0 33.27 351.24

6t?.D 33.27 351.24

617.0 33.27 351.24

LAUNCH DATE APR 10 1971

ORBIT DETERMINATION ACCURACY

3T 48.4 GR 24.6 69 70.3

CRT .9993 CR$ .9160 C6T .9099

L6A 67.0 MSA 18.1 8SA .6

ELl 54.4 EL2 .5 ALF 27.09

HELIOCENTRIC CONIC

ARRIVAL DATE OCT 11 1971

EARTH TO NAR$

185.45 ECC .20063 INC 3.7240 Vl 29.733

135.61 RCA 148.21 APO 222,76 V2 26,395

114.30 ZAC 115.23 ETC 276.63 LVI -27.97

4.366 DPA -7.04 RAP 511,1D ECC 1.2661

PO CST TIM INJ 2 LAT INJ 2 LONG

1256.7 22.70 39.40

905.5 28.86 12.90

657,6 34.03 355.24

637.6 34.05 353.24

637.6 34.03 353.24

637.6 34.03 555.24

637.6 34.03 553.24

ORBIT DETERMINATION ACCURACY

ST 47.6 3R 25.9 56 72.3

CRT .9966 CR6 .9315 C$T .9025

L3A 08.4 NSA 18.5 66A .?

ELi 54.2 ELZ 1.0 AL_ 29.50

FLIGHT TIME 185,00 ARRIVAL DATE OCT 13 1971

D|3TANCE 465.010 EARTH TO MAR9

RL 149.86 LAL .00

RP 207.94 LAP -1,46

RC 88.616 GL -31.45

PLAN[TOCENTRIC CONIC

C3 17.499 VHL 4.190

LNCH AZMTH LNCN TIME

50.00 20 35 16

60.00 23 _ 13

61.28 0 9 I1

61.26 0 9 11

61.26 0 9 11

61.28 0 9 11

61.28 0 g 11

DIFFERENT IAL CCRRECTION$

TDE -.6167 TRA -.7445 TC3 ".1260 BAU .|820

ROE -.5354 RRA -.5507 RC3 .?691 FAU .12619

FOE 1.8147 rRA 5.9063 FC3°6.2534 25P 3425

DDE .?020 6RA ,9261 3C3 *7794 F|P 170?

LOL 199.48 VL 32.406 GAL -3.43 AZL 93.86 HCA 15T.78 6MA

LOP 357.31 VP 23,650 GAP 9.04 AZP 86.45 TAL 339.11 TAP

GP 13.42 2AL 125.62 ZAP 132.35 ET5 167.17 ZAE 163.20 ET[

189.01 ECC .19903 INC 5.8586 Vt 29.735

136.89 RCA 146,22 APO 221.59 V2 29.349

117.06 ZAC 114.22 ET¢ 279.?T LV1 -26.70

OLA -39,44 RAL 345.55 RAD 6641.7 VEL 11.726 PTH 6.76 VHP 4.275 DPA -6,26 RAP 310.44 ECC 1.2975

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

2229.91 5.15 55.06 211.64 137.27 21 12 26 1229,9 23.94 35.05

1534.11 17.75 30.29 222.26 126,90 23 55 47 034.1 51.16 6.25

1558.44 23.54 19,75 226.56 122.61 0 36 50 658.4 34.80 355.31

1659.44 23.54 I9.75 226.56 122.61 0 56 50 658.4 34.00 355.31

1658.44 23.54 19.75 226.56 122.61 O 36 50 658.4 34.80 355.31

1658.44 23.54 19.75 226,56 122.61 O 36 50 658.4 54.80 355.31

1658.44 23.54 19.75 226.56 122.61 0 36 50 658.4 54.80 355.3t

MID-COURSE EX(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT I572.4 $GR 1257.1 363 1034.7 ST 46.7 SR 27.3 56 74.1

RRT .8190 RRF -.9799 RTF "._,92 CRT .9909 CR5 .9449 CIT .$935

3GB Z013.1 R23 -.5387 R13 -,9201 LSA 99.8 NSA 18.9 55A .7

661 1923,5 562 594,1 THA 37,27 ELI 54,0 EL2 3.2 ALF 30,19

LAUNCH DATE APR tO 1971 FLIGHT TIH[ 188,00 ARRIVAL DATE OCT 15 1971

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 206.06 LAP "1.43

RC 00.421 6L -32.63

PLANETOCENTRIC CONIC

C3 17.619 VHL 4,198

LNCH AZNTH LNCH TIME

50.00 20 46 11

59.79 O 5 37

59,79 O 5 37

59.79 D 5 3?

59.?9 0 5 37

59.?g O 5 3T

59.?9 O 5 37

OlFFERENTIAL CC_RECTION8

TOE -.9069 TRA -.6754 TC5 ".1527 8AU .IgTD

ROE -.3477 RRA -.6077 RC5 .8257 FAU .15126

FOE 1.9015 FRA 6.0779 FC3-6.4497 06P 3342

BDE .6995 8RA .9086 6C5 .8397 FSP 1763

DIITANC[ 469.098 EARTH TO MARS

LQL 199,46 VL 3|,444 GAL -3o40 AZL 94,01 HCA 159.03 8HA 164.69 [CC .19737 INC 4.0073 Vl 29,735

LOP 358.56 VP 23.501 GAP 8,78 AZP 65,26 TAL 3_9,12 TAP 132,15 RCA 146,24 APO 221,14 V2 26.332

GP 14,47 ZAL 125,17 ZAP 130.59 ET6 167,03 ZA[ 161.78 [TE 119,53 ZAC 115.33 ET¢ 276,69 LVI "25.50

DLA -40.44 RAL 349.51 RAO 6641.6 VEL 11,73Z PTH

L-! TIME INJ LAT

2200.91 ?,60

1679.66 23.gg

1679.66 23,9g

1679.66 23.99

1679.66 23,9g

1679,66 23.99

1679,66 23,gg

6,Te VMP 4,12| OPA "5.39 RAP 309.65 ECC 1,2900

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CGT TIH |NJ 2 LAT ZNJ 2 LONG

53,85 213,52 137.11 21 24 52 1200,9 26,26 36,56

21,87 _27,87 t25,59 0 55 5? 679,7 36,60 367.47

21,87 22T.$7 123,52 0 35 37 6?6,7 35.60 35?.4?

21,8T 22?,8? J23.59 0 33 3? 6T9.? 55.60 35?.4?

21,87 22?,87 123,5g 0 53 37 67g.7 35.60 357.47

21.87 22?.87 123.59 0 53 5? 679.T 35.60 357.4?

2t.ST 22?.67 123.59 0 33 3T 6Tg. T 35.60 55?,47

MID-COUR6E EXECUTION ACCURACY ORBIT OETERM|NATION ACCURACY

6GT 14?3.1 6GR 1576.2 363 1075.3 5T 45.2 SR 28.8 96 75.?

RRT .8014 RRF -,9848 RTF -.799? CRT .9812 CR$ .9564 CST .8831

SGB 2015,9 R23 -.3175 R13 -.9324 L3A 90.7 MSA 19,2 55A .6

$61 1g13.6 $G2 633.6 THA 42.57 ELI 53.4 EL2 4.? ALF 32.31

401



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUkCH D4?E APR 10 1871

HELIOCENTRIC CONIC

RL 149.99 LAL .DO

RP E06.24 LAP -1.41

RC 92,259 GL -$3,89

PLANETO¢EHTR|C CON|C

C3 17,647 VHL 4.225

LNCfl AZNTH LNEH TIME

50.00 21 3 1

58.26 0 2 31

58.26 0 2 31

58.26 O 2 31

58.26 O 2 31

58.26 0 2 31

58,26 D 2 31

FLIGHT TIN( 190.00 ARRIVAL D4T( OCT S? 1971

DI8TANCE 473.196 EARTH TO N4R8

LOL 199.48 VL 32.424 GAL "3.38 AZL 94.17 HCA IS0.88 8HA 184.35 ECC .18584 INC 4,1738 VS 29.733

L01 e 359.81 VP 23.553 GAP 8.52 AZP 86,07 TAL 339,11 TAP 139.39 RCA I48,25 APO 220.45 V2 26.313

9P 15.83 ZAL 124,?0 ZAP t28.40 ITS |86,88 ZAE 180.20 ET[ 121.68 ZAC 116.55 ETC Z78.82 LVI -30.34

DLA -41.S1 RAL 350.2? RAD R641o9 VEL 11.742 PTH 6.77 VNP 4.118 OPA -4.41 RAP 308.90 ECC |,2937

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAI INJ 2 LONG

2189.0? 9.18 52.49 215.75 136o89 21 39 10 1169.1 26.Gg 34,8g

1701.41 24.43 24.0? 229.38 124.98 O 30 52 701.4 36.42 359.73

1701.41 24,43 24.07 229.38 124.66 0 30 52 701.4 56.42 359.73

1701.41 24.43 24.07 229.38 124.66 0 30 52 ?01.4 36.42 359.73

1701.41 24.43 24.07 229.38 t24.86 0 30 52 701.4 38.42 359.?S

1701.41 24.43 24.0? 22g.38 124.68 0 30 52 701.4 36.42 359.73

1701.41 24.43 24.07 229.38 124.66 0 30 52 701.4 36.42 359.79

DIFFERENTIAL CORRECTIONS

TDE -.6145 TRA -.6190 TC3 -.2211BAU .2152

ROE -.3693 RRA -.6782 RC3 .8743 FAU .15429

FOE 2.0384 FRA 6.2772 FC3-6,5144 8SP 3483

90[ ,7169 BRA .9187 BC3 .9018 FSP 1852

LAUNCH DATE APR 10 1971

HID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1409.2 SGR 1515.3 893 1117.1 ST 44.9 3R 31.1 83 ?8.2

RRT .7737 RRF -,9887 RTF -.7694 CRT .9882 CRS .9672 CST .8?38

8G8 2069.3 R23 -.2983 R13 -.9427 LSA 93.3 NSA 19.8 88A .6

851 1949.4 892 894.0 THA 4?.68 ELI 54.3 EL2 6.4 ALF 34.96

FLIGHT TIHE 192.00 ARRIVAL DATE OCT 19 1971

HELIOCENTRIC C(_IIC

RL 149.86 LAL .00

RP 208.41 LAP -1.38

RC 94.128 GL "35.26

PLANETOCENTRIC CONIC

C3 18.162 VHL 4.262

LNCH AZNTH LNCH TIME

50.00 21 20 29

56.64 23 53 54

56.64 23 8S 54

56.64 23 53 54

56.64 23 55 54

56.64 23 93 54

58.64 23 55 54

DISTANCE 477.304 EARTH TO MARS

LOt. 199.48 VL 32.405 GAL -3.36 AZL 94.36 HCA 181.33 8NA 184.04 ECC .19444 INC 4.3615 Vl 29.733

LOP 1.06 VP 23.505 GAP 8.26 AZP 85.88 T3_. 339.10 TAP 140.63 RCA 148.25 APO 219.82 V2 26.294

GP 16.92 ZAL 124.16 ZAP 126.34 ETS 166.74 ZAE 156.45 ET[ t23.53 ZAC 117.90 ETC 276.84 LVI -31.37

DLA -42.64 RAL 331.30 RAD 9642.0 VEL 11.755 PTH 6.78 VHP 4.054 DPA -3.32 RAP 30?.88 ECC 1,2989

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2132.99 10,g? 50.93 218.42 136.59 21 56 2 1133.0 28.29 32.93

1724.07 24.84 26.37 231.10 125.85 24 24 38 724.1 37.26 2.13

1724.07 24.84 26.37 231.10 125.85 24 24 38 724.1 37.26 2.13

1724.07 24.84 26.37 231.10 125.85 24 24 38 ?24,1 37,26 2.13

1724.07 24,84 26,37 231.10 125.85 24 24 38 724.1 37.28 2.13

1724.07 24.84 26,37 231.10 12§,85 24 24 38 724.1 37,26 2.13

1724.07 24.84 26.3P 231.10 125.85 24 24 38 724.1 $?.26 2.13

ORBIT DETERMINATION ACCURACY

8T 43.8 8R 33.S 88 80,1

CRT .9516 CR8 .6758 CST .8814

LSA 95.1 NSA 20.3 8SA .S

EL! 54.8 EL2 8.3 ALF 3?.02

ARRIVAL DATE OCT l! 1171

DIFFERENTIAL CCRRECTION8

TDE -.6130 TRA -.8484 TC3 -.2693 BAU ,2858

ROE -.3939 RRA -.?487 RC3 .9322 FAU .13815

FDE 2.1636 FRA 6,4289 FC3-6.5853 BSP 3547

8DE ._2B? BRA .9260 BC3 .9703 FIR 1922

LAUNCH DATE APR 10 1971

HID-COURSE EXECUTION AcCuRACY

8GT t317.8 8GR 1688.8 893 1152.8

RRT .7393 RRF -.ggt? RTF -,7322

8GB 2128.2 R23 -.2603 R13 -.8588

$91 1992.1 SO2 743.2 THA 53.93

FLIGHT TIN[ 194.00

HELIOCENTRIC CONIC

RL 149.89 LAL ,DO

RP 208,5! LAP "1.35

RC 96,027 GL "36.T4

PLANETOCEN?RIC CONIC

C3 18.585 VHL 4.511

LNCH AZNTH LNCH TIME

SO.DO 21 41 42

54.95 23 59 49

94.95 23 53 46

54.95 23 53 4S

54.95 23 93 46

54.95 29 59 46

54.95 23 53 49

LOL 199.48 VL 82.387 GAL

LOP 2.31VP 23.459 GAP 8.01

GP 18.34 ZAL 123.5? ZAP 124,21

DISTANCE 481.421 EARTH TO MAR8

"3.34 AZL 84.58 HCA 162.77 8HA 103.75 2CC .lg3Is INC 4.S?$1 Vt 29.?33

AZP 85,63 TAL 339.08 TAP 141.85 RCA 148,26 APO 219.24 V2 26.2?4

ETS 166.60 ZAE 156.52 ETE 125.08 ZAC 119.42 ETC 276.46 LVI -32.48

DLA "43.87 RAL 352,47 RAD 6642.2 VEL 11,773 PTN 8.80 VHP 4,000 OPA -2.08 RAP 301.88 ECC 1,3059

L-I TIME |NJ LAT INJ LONG INJ RT AIC INJ AZflTH INJ TIME PO C8T TIM INJ _ LAT INJ 2 LONG

2080.52 13,06 49.07 221,69 138.17 22 16 33 1090.5 50.12 30.55

1747,72 25.24 28,80 233.|0 127,18 24 22 53 74?.7 38.12 4.71

1747.72 25,24 28.80 255.10 127.16 24 22 53 ?4?.? 38.12 4.71

1747.72 25,24 28.80 233.10 127.16 24 22 53 747,? 36.12 4.?1

1747,?2 25,24 28,80 233.10 127.16 24 22 53 747.7 38.12 4.71

1747,72 25,24 28.00 233.10 127.16 24 22 53 74?.7 38.12 4.71

1747,?2 |5,|4 28.80 233,10 127._6 24 22 53 747.? 38,12 4.?1

MID-COURSE EXECUTION ACCURACY 04|IT DETERMINATION ACCURACY

SOT 1224,4 5OR 1841.0 863 1183,0 8T 42.7 8R 38.S Is 82.0

RRt ,ISIS RRt ",IS31 Rtt -,_.34 CRT .S316 CR8 ,1823 ClT ,1474

808 2_II.0 823 -.2140 Rt3 -.1706 LIA 8?.2 HIA 20.8 884 .I

88I 2085,? 8G2 ?ll,3 THA 80,82 ELI 85,| EL1 10.3 ALF 40,14

DlffFERENT ILL CCmRECTION|

TOE -.1|24 TRA -.4730 TC3 -.3201 8AU ,2588

ROt ",4295 MRA -.8214 RC3 .9912 RAU ,14139

POE S.3046 FRA 6.9509 FC$'1,5864 88P 3860

lot .?482 IRA ,9541 BC3 1.0418 PiP 1978

LAUNCH DATE APR 10 1171

HELIOCENTRIC CONIC

RL 149,88 LAL .00

RP 209,79 LAP -1.33

RC I?,155 GL "31,3T

PLANETOCENTRIC CONIC

C3 19.138 VHL 4.3T5

LNCN AZHTH LNCH TIME L-| TIME INJ LAT

80.00 22 8 54 2038.96 15.68

53.15 23 82 14 1?72.7g 25,58

53.15 23 52 14 1772.79 25.58

53.15 23 32 |4 I772.79 25.58

53.15 23 52 14 1772.79 25.58

53.15 23 52 14 1772.79 25.58

53.15 23 52 14 1772.79 25.58

OIFFERENTIAL CORRECTIONS

TOE -.6128 TRA -.3224 TC3 -.3709 BAU .2853

ROE -.4692 RRA -.9190 RC3 1.0517 FAU .14404

FOE 2.4664 FRA 6.6317 FC3-6.5153 89P 3832

DOE .7718 BRA .9993 8C3 1.1132 FSP 2022

PLIGNT TIME 18e,00

OIITANCE 415,548

ARRIVAL DATE OCT 13 I191

EARTH TO MAR1

LOL 898.48 VL 32.371 GAL -3.33 AZL 04.82 HCA 184,02 IMA 18|.41 ECC ,|ill8 INC 4.8204 Vl 89,?3)

LOP 3.85 VP 13,414 GAP 7,78 AZP 85.3? TAL 338.04 TAP 143,01 RCA |48,26 APO _!8.?! V2 21.2|4

GP 18,89 2AL 122,80 ZAP 122.02 ET5 188.47 ZA[ 154,40 [TE 128,38 ZAC 121,11 [TC 276.59 LVI -93.?3

OLA -45.19 RAL 353.82 RAO 8642.5 VEL 1|.788 PTM 8,82 VHP 3,980 DPA -.6? RAP 305,81 ECC 1.3130

INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT XNJ 2 LONG

46,8? 225.89 135.52 22 42 51 1037,0 32.36 2?,40

31.32 235.41 128,62 24 21 46 ??2.8 39.00 ?.50

31,39 235,41 128.82 24 21 46 772.S 39.00 ?.50

31.3g 235,41 128.62 24 21 46 ?72.8 39.00 7.50

31.39 235.41 128.62 24 21 46 ??2,8 3g.00 ?.50

51.3g 235.41 128.62 24 21 46 772.8 99.00 7.50

31.39 235.41 128.62 24 21 46 ?72.8 39.00 7,50

HID-COURSE EXECUTION ACCURACY ORBIT DETERHINATIC_I ACCURACY

SOT 1132.0 SGR 2035.0 363 1206.0 ST 41.6 SR 40.0 $S 84.0

RRT .9232 RRF -.g956 RTF -.6159 CRT .9084 CRS .9876 CST .8312

SOB 2328.? R23 -.1635 R13 -.2821 LSA 99.7 MDA 21.3 SSA .4

SO1 2177.3 SO2 825.7 THA 87.40 EL1 $6.4 EL2 t2,3 ALF 43,?g

482



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR tO 1971 VLIGNT TIN( |98,00 ARRIVkL DATE OCT El ll?l

RELIOCERTRI¢ Ei_ilC DISTANCE 419,ITI

RL 149.86 LAL .00 LOt. 199.46 VS. 31,387 GAL "3.32 AZL SS.11 MCA 169,26 IRA

MP 208.94 LAP -1,30 LOP 4.e0 VP 23,368 GAP T.S2 AZP l$.06 TAL 338,99 TAP 144,2§ RCA |40,26

RC 99.910 GL -40.26 GP 21.83 ZAL 122.14 ZAP 119,76 ETS 1S6,33 ZA( lS2,DT ET[ 12?,37 ZAC |23,02

PLANEYOCENTRI¢ CONIC

CS 19,$66 VHL 4.457 DLA -46.66 RAL 3S5.39 RAD 6G42.8 VEL 11.827 PTH 6,86 VHP S'.836 OPA .94 RAP 304,9T ECC 1.3269

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG IRa RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO,OO 22 48 40 1937.41 19,51 42.98 231.84 134.30 23 21 18 96T.4 SS.SI 22,42

51.24 29 51 29 IT99.54 25.88 SA,16 238.11 130.25 24 21 29 799.5 39.08 10.59

51.24 23 51 29 1799.S4 25.88 34.|6 236,tl 130.25 24 21 29 ?99.5 39.88 10.56

51.24 23 51 29 1799.54 25.68 34.16 238.1t 130.25 24 21 29 799.5 39.88 lO.SS

51.24 23 51 29 I79g.54 25.88 34.16 236.1! 130.25 24 21 29 799.5 69.68 10.56

51.24 23 51 29 1799.54 25.88 34.16 238.11 130.25 24 21 29 ?99,5 39.88 10.56

51.24 23 51 29 1?99.54 25.80 34.16 238.11 160.25 24 21 29 799.5 39.88 SO.IS

EARTH TO MARl

163,26 ECC .19082 INC $.1052 VI 29.?$$

APO 2|9.23 V2 29.292

ETC 276.Sl LVI "3S.15

DIFFERENTIAL CCRRECT|ON8

TOE -.6144 TRA -.3070 TC3 ".4214 BAU .3158

ROE -.5262 RRA-I.018? RC3 1.1123 FAU ,14568

FOE 2.6505 FRA 6.8983 FC3-6.3573 BSP 4071

DOE .8090 flRA 1,0639 BC3 1,1894 FSP 2048

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

9GT |046.6 SGR 2253,3 363 1219.1 81 40.4 8R 44,S 88 96.0

RRT ,5334 RRF -.9969 RTF -.5232 CRT .8826 CR8 .9916 CST .8147

5GB 2484.5 R23 -,1152 R13 -.9902 LSA 102,6 NSA 21.8 SSA .4

681 2332.7 802 856.1 THA 73.86 ELI 58.2 EL2 14.S ALF 47.98

LAUNCH DATE APR 10 1971 FLIGHT T%_ 200.00 ARRIVAL DATE OCT 27 1971

HELIOCENTRIC CONIC

RL 149.86 LAL .DO

RP 209.14 LAP -1.27

RC 101.892 GL -42.16

PLANETOCENTRIC CONIC

C3 20.808 VHL 4.562

LNCH AZHTH LNCH TIME

49.19 23 51 44

49.19 23 51 44

49.19 23 51 44

49.19 23 61 44

49./9 23 51 44

49.19 23 51 44

49.19 23 51 44

DISTANCE 493.818

L_. 199.48 VL 32.343 GAL -3.32 AZL 96.44 HCA 166.50 6RA

LOP 6.04 VP 23.323 GAP 7.28 AZP 84.7! TAL 336.93 TAP

GP 23.91 ZAL 121.26 ZAP 117.42 ET8 166.25 ZAE 149.51 ET[

EARTH TO MARS

183,03 ECC .18997 INC 5.4406 Vl 29.753

IA5.43 RCA 148.26 APO 217,80 V2 26.209

128.14 ZAC 125.18 ETC 276.25 LVI -36.76

DLA -A8.20 RAL 357.26 RAD 6643.2 VEL 11.866 PTH 6.88 VHP 3.928 OPA 2.79 RAP 303.44 ECC 1.3425

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIM ZRJ 2 LAT INJ 2 LO_IG

1828.41 26.08 37.15 241,2T 132.09 24 22 13 828.4 40.76 13.94

1828.41 26.08 37.15 241.2T 132.09 24 22 13 828.4 40.76 13.94

1828.41 26,08 37.15 241.27 132.09 24 22 13 828,4 40.76 13.94

1828.41 26,08 S7.1S 24|,27 132.09 24 22 13 828.4 4D.76 13.94

t828.41 26,06 37.15 241,27 132.09 24 22 13 828.4 40.76 :3.94

1828.41 26.08 37.15 241.27 132.09 24 22 13 828.4 40,76 16.94

/828,41 26.08 37.15 241.27 132.09 24 22 13 828.4 40,76 13.94

DIFFERENTIAL CCRRECTIONS

TOE -.619R TRA -,2164 TC3 -.4694 BAU .3504

ROE -.6049 RRA'l.1302 RC3 1.1689 FAU .14629

FOE 2.8725 FRA 6.6200 FC3-6.0886 BSP 4391

BD( .8639 BRA 1.1SOS 8C3 1.259T FSP 2057

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 973.8 8GR 2500.0 $63 1220.2 ST 39.2 SR 49,7 88 88,3

RRT .4092 RRF -.9978 RTF -.3984 CRT .8649 CRS .9946 CST .7964

968 2682.9 R23 -.0733 R13 -.9951 LSA |06.3 MSA 22.3 SSA .3

86! 2635.9 SG2 876.0 THA TD.TO ELI 61.1 EL2 |6.S ALF 52.79

LAUNCH DATE APR 10 1971 FLIGNT TIME 202.00 ARRIVAL DATE OCT 29 1971

HELIOCENTRIC CONIC

RL 149.86 LAL .00

RP 209.34 LAP -|.24

Re 103,900 GL -44,39

PLANETOCENTRIC CONIC

C3 22.055 VHL 4.699

LNCH AZNYH LHCH TIME

46.99 23 56 19

49,99 23 SS 19

46.99 23 63 |g

46.99 23 63 |9

46.99 26 53 19

48.99 26 IS 19

46,99 26 63 |8

DIFFERENTIAL CORRECTIONS

TOE -.6176 TRA -,1167 TC3 *.SILO 8AU ,390S

ROE -.?lIl RRA-I.IS30 RC3 1.2217 FAU .14541

VO[ S.1273 FRA 6.A864 F¢S-S,?O/8 |8P 4712

68( .943| IRA t,2584 |CS 1.3241 FSP |034

DZ8TANCE 497,962

LOL 199.48 VL 32.331 GAL -3.32 AZL 98.84 HCA 167.73 SNA

LOP 7.28 VP 23.282 GAP 7,05 AZP 84.29 TAL 838.86 TAP

GP 26.29 ZAL 120.26 ZAP 115.00 ET$ 166.19 ZAE 146.70 [T£

EARTH TO MARS

182.83 ECC .1891: INC S.8415 Vl 29.736

146.59 RCA 148.26 APO 21?.41 V2 26.196

128.67 ZAC 127.84 [TC 278,20 LV! -68.61

DLA -49.91RAL 359.47 RAD 6643.7 VEL 11.918 PTH 6.92 VHP 3.943 DPA 4.93 RAP 802.12 ECC 1.3630

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT INJ P LONG

1860.03 26.18 40.38 245,03 134.16 24 24 19 860.0 41,59 17.72

1860.03 26,16 40.38 .249,03 134.16 24 24 19 860.0 41.58 17.72

1860.03 26.16 40.38 248.03 134.16 24 24 19 860.0 41.59 17.72

1860.03 26.16 A0.38 245.03 13A.16 24 24 19 860.0 41.59 17.72

1880.03 26.16 40.38 245.03 134.16 24 24 19 860.0 41.59 I7.72

1860.03 26.16 40.38 248.03 134.16 24 24 19 860.0 41.59 1?.72

1860.08 26.18 40.38 2A$.03 134.16 24 24 19 860.0 41.59 !?,72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT t20,2 SGR 2776.4 SG3 1204,7 8T 37.8 SR 58,2 88 90.S

flRT ,2466 RRF ",9984 RTF "._63 CRT ,0252 CRS .8986 CIT .7191

8GB 2924,9 R2) ",0329 RI3 -,9i?T LIA IlO.? MIA 22.6 IS& .)

8GI 2706,? SG2 886,5 THA 84,80 ELI IS.2 EL2 IS.4 ALF $1,I$

LAUNCH OATE APR IO lS?I FLIGNT TIME 204,00 ARRIVAL OAT_ OCT 31 IIYI

RELIOCENTR|C CONIC O||TANC[ 502.111 EARTM TO MARS

RL 149.66 LAL .00 LO(. 119.41 VL 32,320 GAL -3,62 AZL 96.33 HCA 168,9l 8Nk 192,11 [C¢ .18896 INC 6.3297 V| ll,?lS

RP 209.SS LAP -I.2l LOP B.S| VP 23.240 GAP 6,82 AIm 83,?9 TAL 388.78 TAP 147.74 RCA 148,2S APO 217,08 V2 2S, li2

RC 10S.933 GL -46.91GP 29.02 ZAL 119,08 ]AP ||2,51 [T8 Ill,18 ZA[ 143,$0 [TE 122.01ZAC 130.4A ETC 276,19 LVI -40.73

PLANETOCINTRI¢ CONIC

C3 23.?29 VHL 4.6?1 DLA -SI.?8 RAL 2.IS RAD Q_4.| V[L 11,988 PTH 1,9i VNP S,993 DPA 7,4| RAP 300.70 [CO 1.3908

LNCH AZRTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZRTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

44.6_ 0 0 3? 1895.18 26.05 43.90 249.5A 136.49 0 32 t3 895.2 42.33 21.96

44.62 0 0 37 1895.18 26.D$ 43.90 249.$4 136.49 O 32 13 893.2 42.33 2t.99

44.62 0 0 37 1898.18 26.08 43.90 24g.$4 138,49 0 32 13 898.2 42.38 21o98

44.62 0 0 37 1893.18 2G.OS 43.g0 24g,54 |66.49 0 32 13 696.2 42.33 21.98

44.62 0 0 37 1895.18 26.05 43.g0 24g.54 138.49 0 32 13 89S,2 42.33 21.98

44.92 0 0 37 1895.18 26.05 43.g0 24g,54 136.49 0 32 13 8gs.2 42.33 21.98

44.62 0 0 37 1896.18 26.0§ 43,90 249.$4 136.49 0 32 13 896,2 42.33 21.99

OIFFERENT1AL CORRECTIONS RID-COURSE EXECUTION ACCURACY ORBIT OETERNINATI(.W ACCURACY

TOE -.6163 TRA -.0108 TC3 -.6446 BAU ,4369 SGT 897.6 SGR 3090,1 863 1170.Q ST 36.2 SR 6A.? $8 93.1

RDE -.8690 RRA-I,390T RC3 1.2616 FAU .14217 RRT .OSOg RRF -*g989 RTF -.0401 CRT .7939 CRS .9980 C$T .?544

FDE 3.4398 FRA 6.2660 FC3-5.16?0 BSP $288 SGB 3217.6 R23 -.0164 R13 -.9989 LSA 116.8 RSA 22,? 9SA .2

BOE 1.0649 BRA 1.3908 8C3 1.3740 FSP 1_97 961 30g0,5 $62 896.3 THA 89.07 ELI Y1.4 EL2 19.g ALF 63.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 10 19?1

HELIOCENTRIC CONIC

RL 249.88 LAL .DO

RP 209.T8 LAP -t.28

RC |07.990 GL -49.T8

PLAN[TO(ENTRIC CON|C

C3 29.032 VML 5.102

LNCM AZMTH LNCM TIME

42.0? D 9 35

42.OT O 6 35

42.07 O 6 35

42.07 O 6 35

42.0? 0 6 35

42.07 0 8 35

42.0T 0 6 35

PLIGHT TIMI[ 208.00 ARDI¥AL OAT( NOV 2 12?|

DI3TAMCE 509.285 EARTH TO MAR3

LQL. 199.48 VL 32.310 GAL "3.32 AZL 96,94 HCA 170.19 3MA 182.49 [CO .18769 |NC 8,93T3 Vt 29.733

LOP 9,TS VP 23.199 GAP 9,59 AZP 93.18 TAL 338,68 TAP 148.8T RCA 148.24 APO 216.74 V2 26.137

GP 32.16 ZAL 11T.65 ZAP 109.93 ET9 168,24 ZA[ 140.18 ET[ 129.17 ZAC 133.66 ETC 276.21 LVI -43.1T

DLA -53.84 RAL $,59 RAO 6645.4 VEL ]2.083 PTH ?.09 VHP 4.084 DPA 10.29 RAP 299.19 ECC t.4284

L'I TIME INJ LAT ZMJ LONG INJ RT A3C |NJ AZMTFl INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

1934.89 23.85 4?.?2 255.03 139.12 0 38 SO 934.9 42.87 26,80

1934.89 23.85 47,T2 255.03 139.12 O 38 50 934.9 42.8? 26,80

1934.89 25.95 4?,?2 255.03 139,I2 0 38 SO 934.9 42.8T 26.80

1934.89 23.85 4?,?2 255.03 13g.12 O 38 SO 934.9 42.8? 26.90

1934.89 25.65 47.72 255.03 139.12 0 38 50 934.9 42.8T 28.8D

1934.89 25.65 47.72 255.03 |39.12 0 38 50 934.9 42.8? 26.80

1934.89 25.63 4T.?2 255.03 139.12 0 38 SO 934.g 42.8? 26.80

OI_PERENTIAL CCRRECTION3

TOE -.6035 TRA .1056 TC3 ".5646 BAU .4899

R0[-1.0956 RR4-1.8383 RC3 1.2894 FAU .13691

FD[ 3.7971 FRA 5.8720 PC3-4.9530 83P 5851

8DE 1.2898 ERA 1.5419 BC3 1.4076 PIP 1889

LAUNCH DATE APR 10 19T|

HELIOCENTRIC C_IC

RL 149.86 LAL .OD L_04. 199.49 VL 32.301 GAL

RP 209,99 LAP -1.15 LOP 10.99 VP 23.196 GAP

HID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 912.0 3CR 3437.6 363 1tOE.? ST 34.0 8R 75.6 38 95.7

RRT -.1636 RRF -.g993 RTF ,1738 CRT .7580 CRS ,9989 CST .?271

$GB 3556.5 R23 .001T R13 -.9993 LSA 124.6 NSA 22.6 884 .2

SG| 344|.| 882 899.8 THA 92.67 ELI 80,2 EL2 20.9 ALF 69.?2

FLIGHT TIHE 208.00 ARRIVAL DATE NOV 4 1971

DISTANCE 510.420 EARTH TO MAR6

-3.33 AZL 97.72 HCA 171.42 8MA 182.35 [CC .1871I INC 7.7146 Vl 29.?33

6.37 AZP 82.37 TAL 338,$8 TAP 150,00 RCA 148.23 APO 216.46 V2 26.111

RC 110.07! GL -53,08 GP 39.78 ZAL 113.97 ZAP 107.27

PLANETOCENTRZC CONIC

C3 29,31T VML 9.415 OLA -36.06 RAL 9.93 RAG 6648.?

LNCH AZNTH LNCH TIM( L-| TIN[ INJ LAT ZNJ LONG

39.35 0 19 20 1980.89 24.83 5|.85

39.35 0 16 20 1980.99 24.93 51.85

39.35 0 16 20 1900.69 24.83 51.85

39.35 O 18 20 1980.69 24.83 61.85

39.35 O 18 20 1900.69 24.93 5|.35

39.35 D 16 20 1980,69 24.83 51,95

39.35 O 16 20 1980.69 24.93 51.85

ETA 166.40 ZA[ 136.38 ETE 129.21 ZAC 137.36 [TC 276.30 LV! -49.9?

VEL 12.2|? PTH ?,17 VHP 4.23? OPA 13.85 RAP 297.52 [CC 1.4829

INJ RT ARC INJ AZNTH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

261.79 142.03 0 49 21 980.7 43.00 32.25

261.79 |42.03 0 49 21 980.7 43.08 32.25

261.79 142.03 0 49 21 930.7 43.08 32.25

261,79 |42.03 0 49 2! 980.7 43.08 32.9S

261.79 t42.03 0 49 21 990.7 43.08 32.25

261.?9 142.03 0 49 21 980.? 43.08 32.29

261,79 |42,03 0 49 21 900.? 43.08 32.25

DIFFERENT I AL CCRRECTION9

TOE -.5739 TRA .2316 TC3 ".3708 2AU .|S39

ROE-S.4400 RRA-I.S931 RC3 1,2985 PAU ,12903

FOE 4.2061 FRA R,314? PC3-3.8103 ERP 94?9

BD[ 1.5501 liRA 1.7088 |C3 1.4t83 PDP t724

MID-COUR8[ EXECUTZCN ACCURACY OIqB|T DETERMINATION ACCURACY

887 971.2 $Gq 3320.3 883 1019,0 ST 31,1 8R 90.| 99 98.R

RRT -.3244 RRF -,899§ RTP ,3737 CRT .Tile CR8 .9993 CRT .8983

8GB 3941.8 R23 ,0128 R13 -,9995 LIA 135,3 MIA 22.6 984 .2

98| 3837.9 862 900.4 THA 95.80 ELI 93.0 [LE 21.2 ALP ?9.64

LAUNCH DATE APR 10 1971 FLIGHT TIME 210.00 ARRIVAL OAT[ NOV 8 19T|

HELIOCENTRIC CONIC

RL 140.86 LAL .00 LOt. 199.49 VL

RP 210.R2 LAP -1.12 LOP 12.20 YP

OIITANCE 5t4.57? EARTH TO NARD

32.293 GAL "3.34 AZL 99.75 HCA 172.44 8HA 182.88 [CC .1096! IMC 9.?493 V| 29.733

23.118 GAP 9,15 AZP 81.32 TAL 330.4? TAP 15i,10 RCA |49.2| APO 2|9.2_ V2 26.083

RC 112.177 GL -99.9t

PLANETOCENTRlC CONIC

C3 34.235 VHL 5.991

LNCH'AZMTH LNCM TIME

36,S2 0 31 48

34.52 O 31 48

38.92 O 3; 48

38.32 O 31 48

34.92 O 31 48

36.32 O 3I A|

38.92 O 31 40

GP 39.99 ZAL 113.99 ZAP 194.54 ET8 198.72 ZA[ |32.19 IT[ 129.18 ZAC IA|.62 [TC 2?9,48 kVl -48.14

OLA -$9.39 RAL 15,?| RAG 9949,9 VEL |2,415 PTM 7.32 VNP 4.483 DPA t?.SS RAP 293,72

k'l TIME INJ LAT IMJ LONG IRJ RT ASC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT

2034,73 23,37 59,24 2?0.29 145,18 $ 43 1034.? 42.89

2034.73 23.37 58,24 2?0,29 145.18 5 43 1034.? 42.69

2034.73 23.37 58.24 270.29 145.18 S 43 1034.7 42,69

2034,73 |3,37 |9,24 |70,|9 145,18 5 43 1034.7 42.99

2034,73 23.37 |9.24 2?0.29 _43,t8 5 43 1034.7 42,99

2034.73 23,3T 59.24 270,29 145,19 5 43 1034.? 42,99

2034.73 23.37 58.24 270,2| 145.18 5 43 1034.7 42.89

ECC 1.5134

INJ 2 LONG

38.33

36.33

38,33

38.33

38,33

30.3_

38.33

DIPPERENTIAL CCRRECTION|

TOE -.SOS4 TRA .3717 TC3 -,5504 8AU ,8338

ROE-|,trIO RRA-to81il RC3 1,2971 PAU ,11198

FOE 4.6694 PRA 4,S141 PC3-I,lSDI lip 7113

lot l,DSiD IRA 1,8134 3C3 1,304? PIP t$II

RID-COURSE EXECUTION ACCURACY OR|IT DETERHINATION ACCURACY

SOT 10?5,8 8GR 4|48,3 8G3 810.4 8T 29,7 IN 110.7 J8 tot.?

RRT ".S3O? RflF "*Ill? RTP ._,12 CRT .liT? CRI .lit? Clt .lOll

889 4311.9 R23 .0192 513 %|995 LIA 131.2 NSA 20,5 18A °!

ROt 4208.4 IG2 IO0,i TRA 27.99 ELI 112.0 ELl 2D.l ALP It,tO

LAUMCH DATE APR IO tt?l PLIGHT TIM[ 250.00 ARRIVAL DATE NOV ll 1971

HELIOCENTRIC C_lC Oi8TANC[ Ill,103 EARTH TO MARl

RL 149,99 LAL ,OO LOt. 111.41 VL 3l,lll GAL "3,19 AlL 80.1| MCA 114.90 IRA 191,17 [CC ,I8105 INC 1,1921 Vl 11,733

RP lit,It LAP -.?l LOP 54.31 VP It,?|5 GAP 4.1? kZP 18.I9 TAL 333.|5 TAP |9|.II RCA 147.87 APO 215.47 v2 ll,?ll

R¢ 134.470 GL 37,30 GP -00.88 ZAL 114.71 ZAP 89.49 [TI t?8.OS ZA[ |t4.l? ETE 214.44 ZAC 31.33 ETC 172.29 LVl 31.11

PLANETO¢ENTRIC CONIC

C3 37,184 VHL 8.093 OLA 44.99 RAL 315.51RAO 9943,? V[L ||,533 PTM 7.4| VHP 5.49_ OPA "72.14 NAP 319.29 [CC 1,9120

LNCH A2MTM LNCH TIM( L-I TIN[ INJ LAT INJ LONG INJ RT A$C |NJ AZRTH INJ TIN[ _ CST TIM INJ 2 LAT INJ 2 LONG

SO,O0 10 5| ? 4349.37 -30,88 198,?S 217.71 SI,82 12 3 38 3349,4 -43,58 172.70

$3.84 2 24 6 43?3,88 -18.19 EDR.D3 208.13 49.45 lO 40 20 3573,? -33.3] 167.05

$3.84 9 24 6 48?3.68 -18.19 208.03 208.13 48.45 10 40 20 35?3,? -33.31 |87,08

53.84 g 24 6 48?3.88 -18.|g 208.03 208.13 48.45 10 40 20 35?3.? -33.3t 187.05

53.84 g 24 6 4373.88 -18,19 208,03 206.13 48.45 10 40 20 3_73.7 -33.31 187,03

$3.84 g 24 6 4873.68 -18,19 208.03 208,13 48.43 lO 40 20 3873.? -33.31 187.DS

53.84 g 24 6 45?3.68 -18.19 208.03 206.13 48.45 10 40 20 3573.? -33.31 18T.05

DIFFERENTIAL CCRR[CT|ON6 MID-COURSE EXECUTION ACCURACY OROZT DETERNINAT[ON ACCURACY

TO[ 2.6364 TRA .9012 TC3-1.1781BAU ,g239 SGT 3|01.5 SGR 33?2,7 $63 523.2 ST 125.2 SR 187,3 SS 97,9

RDt 3.8171RRA 2.7215 RC3-1.4364 FAU .07507 RRT .9413 RRF .9995 RTF .9396 CRT .9889 CRS -.9999 CST -.9872

FD[ 4.1919 FRA 3.1109 FC3-|.747? 8SP 10234 $88 8203.7 R23 .0869 R13 .9957 LSA 248.1NSA 16.3 8SA .t

BDE 4.6390 8RA 2.8668 BC3 1,RST? F3P 913 $81 6135.§ SG2 917.1THA 60.77 ELI 224.? EL2 15.5 ALF 58.36

494



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR IO 1971

HELI_ENTRIC CONIC

ML 149.86 LAL .DO

RP 213,16 LAP -.75

RC 136,814 r,J. 49.37

PLANETOC[NTRIC CONIC

C3 27.286 VHL 5.222

LNCH AZM7H LNCH T1NE

30.00 12 31 !

80,00 11 53 48

65.01 10 29 55

65.01 lO 29 55

03.01 10 29 55

65.01 10 29 55

85.01 10 29 55

FLIGHT TIME 23E.00

DISTANCE 580,762

LOt. 199,48 VL SE.2GO GAb -3,70 AZL 82.93 MCA |06.08 RNA

LOP 29,92 VP 22.687 GAP 3.98 AZP 97,03 TAL 338.02 TAP 162,1| RCA 147.83 V2 25.74R

GP -45.93 ZAL ItS,S7 ZAP 88,11 [T$ 176.82 ZAE 116.52 ETE 210.83 ZAC 56.S! LVI 32.68

OLA 37,04 RAL 3t9,50 RAD 8f_49.9 VEL 12.133 PTH 7.10 VHP 4.778 DPA -67.86 RAP 311.87 ECC 1.4487

L-I TIME |NJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

4012.93 -42,?9 175.52 218.12 66.81 13 3? 54 3012.9 -47.54 141.64

4112,61 -31,10 17?.60 21|.29 62.96 13 2 21 3112.6 -39.25 149.77

4358.10 -16.44 169,62 203.30 57.28 1! 42 31 3356.! -30.22 166.58

4356.10 -t8.44 189.62 203.30 57.28 1! 42 31 3356,1 -30.22 166.50

4356.10 -18.44 199.62 203.30 57.28 11 42 3| 3336.1 -30.22 166.58

4356.10 -18.44 189.62 203.30 57.28 11 42 31 3356,1 -30.22 166,58

4358,10 "18.44 189.62 203.30 57.28 11 42 31 3356.1 -30.22 166.58

ARRIVAL OATE NOV 24 1871

EARTH TO MAR8

1it.iT [CO °18630 INC 7.0699 Vl 28.735

4PO 215.52

ETC 271.98

DIFFERENTIAL CORRECTIONS

TOE 2.1751 TRA 1,0874 TC3-1.601! BAU .8420

ROE 2.8120 RRA 2.5590 RC3-1.6845 FAU .09559

FOE 4.6622 FRA 4.4370 FC3"3,0352 BSP 9858

8DE 3.5551 8RA 2.7804 6C3 2.3099 FSP |288

LAUNCH DATE APR 10 1971

HELIOCENTRIC CONIC

RL 149.86 LAL .DO

RP 213.46 LAP -.71

RC 139.171GL 42.31

PLANET_ENTRIC CONIC

C3 22.097 VHL 4.701

LNCN AZNTH LNCH TINE

50.00 13 27 51

80.00 13 22 0

70.00 13 9 38

78.19 12 5 7

78.19 12 3 7

78.19 12 3 7

IlO.O0 18 9 4

MID-COURSE EXECUT|ON ACCURACY O_BIT DETERMINATION ACCURACY

5GT $275,4 SGR 4991,? $63 740,3 ST 121.4 6R 153.1 88 112_2

RRT ,9499 RRF .9995 RTF .9488 CRT .9897 CR8 -.9999 CST -.9876

SGB 5970.4 R23 .0956 R13 .9949 LSA 231.7 klSA 15.4 8SA .2

8G1 5907,3 SG2 865.4 THA 57.28 EL1 202.6 EL2 14.0 ALF 53.40

FLIGHT TINE 234,00

DISTANCE 564.929 EARTH TO MARS

LOL 199.48 VL 32.260 GAL "3.74 AZL 84.36 HCA 187.26 8NA 161.69 ECC .18660 INC 5.6403 Vl 29.733

LOP 26.71 VP 22.650 GAP 3.79 AZP 95,80 TAt. 335,78 TAP 163.04 RCA 147.78 APO 2IS.S9 V2 25.714

GP -41,49 ZAL 123.59 ZAP 86.50 ET8 175.73 ZAE 117.49 ET[ 207.26 ZAC 60.97 ETC 271.71 LVI 28.gl

OLA 30.46 RAL 322.65 RAO 6643.8 VEL 11.920 PTH 6.93 VHP 4.336 OPA -63.88 RAP 306.90 ECC 1.3637

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIH£ PC) C$T TIN INJ 2 LAT INJ 2 LONG

3795,00 -46.94 156.26 212.21 81.12 14 31 6 2795.0 -44.97 121.35

3810.65 "38.34 155.58 209.90 76.50 14 25 30 2810,6 -39,76 124.29

3847.t5 -29.29 155.19 206.79 71.59 14 13 45 2847.2 -34.04 127.50

4050.22 -26.98 165.11 201.58 64.33 13 12 37 3050.2 -26.08 141.27

4050.22 -16.98 165.11 201.38 64.33 13 12 37 3050.2 -26.09 141.27

4050.22 -18.98 165.11 201.38 64.33 13 12 37 3050.2 -26.0g 141.27

2893,97 -29.29 84.11 206.79 71.59 18 57 18 1894.0 -Z4.04 $6.42

DIFFERENTIAL CORRECTIONS

70[ 1.8938 TRA 1.2641 TC3-2.0070 BAU .793|

ROE 2.1860 RRA 2.3836 RC3-1.7832 FAU .11226

FDE 4.8918 FRA 5.6321 FC3-4.3984 BSP 9625

BD£ 2,8935 6RA 2.6981 6C3 2.684? FSP 1638

LAUNCH DATE APR 10 1971

HEL|(XENTRIC CONIC

RL 149.86 LAL .00

RP 2|3.77 LAP -.88

RC 14t.345 GL 36.25

PLANETOCENTRIC CONIC

C3 19.1S8 VHL 4.377

LNCH AZNTH LNCH TIN[

50.00 14 7 58

60.00 14 15 25

?0.00 14 27 59

80.00 14 55 30

9O.OO 15 52 31

tOD.O0 17 36 22

110.00 ]g 27 25

ARRIVAL DATE NOV 3fl 1971

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3477.8 3GR 4611.9 863 930.9 ST 118.6 3R 142.5 88 120,3

RRT .9567 RRF .9995 RTF .9559 CRT .9909 CR8 -,9998 CST -,9883

6GB 5776.2 R23 ,1067 R13 .9937 L$A 220.6 HSA 14.3 $3A .2

661 5718.2 $G2 816.4 THA 53.52 ELI 189,0 EL2 12.S ALF 50.27

FLIGHT TIH[ 236.00 ARRIVAL DATE DEC _ 1971

EARTH TO MARS

t88.44 8NA 181.71 ECC .18696 IHC 4.6114 Vl 29,738

335.51 TAP 163.95 RCA 147,74 APO 215.68 V2 25.680

117.85 ETE 203.92 ZAC 64.88 ETC 271.47 LVI 25.63

DISTANCE 569.099

LOL 199.48 VL 32.262 6AL -5.79 AZL 85.39 HCA

LOP 27.90 VP 22.612 GAP 3.81AZP 94.56 TAt.

GP -37.61 ZAL 126.87 ZAP 84.76 ETS 174.82 ZAE

DLA 24.84 RAL 325.22 RAD 6642.5 VEL 11.797 PTH 6.82 VHP 4.048 DPA "80.32 RAP 303,33 [CC 1.3153

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3633.31 -47.50 140.72 206.05 93,06 15 8 31 2633.3 -40.77 108.11

3613.45 "40.23 138.98 206.09 87.45 15 15 38 2613.5 -38.85 108.39

3578.43 "$3,45 135.25 205.56 82.65 15 27 35 2578.4 -33.00 108.52

3496.$4 -27.85 128.14 204.30 78.86 IS 51 46 2498.3 -29.74 100,87

3305.77 -25.44 113.56 203.72 77,20 16 47 38 2305.8 -28.28 86.91

2970.82 -27.88 S9.S! 204.30 ?8.86 18 25 SS 1970.8 -29.74 62.23

2623.25 -33.45 64.17 205.36 82.65 20 II 8 1823,2 -33.00 35,44

DIFFERENTIAL CORREC71ON8 NIO-COURSE EXECUTION ACCURACY ORBIT O[TERMIMATIOM ACCURACY

TOt S.7118 784 !.4288 TCS-2.3522 84U .2877 8G7 5690.1 SGR 4E44.R SGS 1090.2 ST 116.3 3R t25.2 88 124.4

ROE 1.7874 RRA 2.208E RC3-1.819l FAU .12591 RRT .8617 RRF .8893 RTF ._,11 CRT .ORES CR8 ".9897 ClT -.9881

FOE 4.9?78 RRA 8.64?4 FCS-S.Rsg8 OSP 9407 3GO 5524.3 R23 ,1198 R13 .9923 LSA 211.0 M$A 13.2 RSA .3

BDE 2.4808 6RA 2.8284 8C3 2.9973 RIP 1934 861 BS?I.3 362 7?0.4 THA 42.35 ELI ITO.S EL2 10.4 ALF 47.13

LAUNCN DATE APE tO 1971 FL|GHT TIME 232.00 ARRIVAL DATE D2C 4 1971

HELIOCENTRIC CONIC O||TANEE 575.|72 EARTH TO MARS

EL 149.86 LAL .00 LOL 199.40 VL 32.2i4 GAL -3.84 AZL 86.16 HCA |99,62 9MA |91.74 [CC .liT38 INC 3,8355 Vl 2R,733

MP 214.08 LAP -.64 LOP 29.08 VP 22.575 GAP 3.42 AZP 93.78 TAL 335.23 TAP 164,85 RCA 147,65 APO 215.79 V2 2S.R4S

lC 143.938 GL 31,09 6P -34.23 ZAL 129.52 ZAP 82,95 ET8 174.09 ZAE 117,72 ETE 200.89 ZAC 68.28 [TC 271.28 LVI 22,?R

PLANET¢)¢ENTRIC CONIC

C3 17.394 VHL 4.171 DLA 2D,0? RAL 32?.3? RAD 6641,7 VEL I|,723 PTH 8.75 VHP 3.052 SPA -57.19 RAP 300.82 [CC 1,2863

LNCN AZNTH LNCH TIH£ L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 38 34 3808.16 -46.57 128,87 201.34 102.12 15 37 2 2508,2 -36.50 99.19

80.00 14 54 lO 3466,86 -39.94 |26.53 202,73 95.88 15 $1 $6 2466.7 -33.27 R7.39

70.00 15 18 12 3398.86 -34.14 12t.23 203.16 90.91 16 14 40 2398.9 -30.21 93,21

80.00 IS $8 47 3268,64 "29,75 111,51 203.09 87,39 15 53 16 2288.6 -27,81 84.25

gO.DO 17 7 16 3047.57 -2R.02 98.15 202.9? 86.04 l? 58 S 2047,6 -26.85 68,20

100,00 18 41 39 2743.11 -2g.75 72,88 203.09 8?.39 19 27 22 1743.1 -27.81 45,62

110.00 20 17 39 2442.68 -34.14 50.14 203,16 90.91 20 58 21 1442.7 -30.21 22.12

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.5848 TMA 1.5832 TC3-2,7204 BAU .7598 $GT 3905.3 8DR 38g5.2 $63 1216.8 8T 114.3 SR 110.4 85 126.0

ROE 1.4699 RRA 2.0322 RC3-1.8024 FAU ,13743 RRT ,g657 RRF ,9992 RTF .9652 CRT .9g42 CR8 -,g995 C$T -.9904

FDE 4.9660 FRA 7.4663 FC3-6.8402 BSP 9179 8GB 5515.8 R23 .1300 R13 ,ggo? LSA 202.4 NSA 12.1 3SA ,3

BDE 2.1616 BRA 2,5761 6C3 3.2633 F8P 2137 SGI 5488.4 $G2 721.9 THA 44,92 ELI 158.7 EL2 8,5 ALF 43.99
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR |O [911

HELIOCENTRIC CONIC

RL [49.88 LAL .00

RP 2[4.39 LAP ".SO

RC 146.544 GL 26,59

PLANETOCENTRIC CONIC

C3 16.304 VHL 4.038

LNCH AZNTH LNCH TINE

50.09 [5 2 59

80.00 15 24 [?

?O.OO [5 58 34

8O.OO 18 43 5g

g0.D0 17 56 27

IOO.OO 19 26 5!

110.00 20 58 0

FL%GHT TIN[ 240,Og ARRIVAL DATE DEC B 1871

DISTANCE 577,444 EARTH TO MARl

L04. 189.48 VL 32.268 GAL "3,88 AZL 86.77 HCA 180.80 8MA 181.78 ECC .18785 XNC 3.2889 Vl 28.735

LOAP' 30,26 VP 22.538 GAP 3.24 AZP 93.17 TAL 334.94 TAP 165.74 RCA [47.83 APO 215.92 V2 25.809

GP -31.29 ZAL 131.84 ZkP 8[.12 ET8 173.48 ZA[ !|7,21 ETE 198.17 ZAC 71,24 ETC 271.07 LVI 20.84

OLA 16,D4 RAL 329.81 RAO 8(141.1 VEL 1[,6T? PTH 6.71 VHP 3,716 DPA -54.45 RAP 298.46 ECC [.2883

L-I TIME INJ LAT 1NJ LONG INJ RT AIC |NJ AZNTH INJ TIME PO CST TIM ]NJ2 LAT |NJ 2 LONG

3409.[O -44.5? 120,OO 198.[8 [08.?4 15 59 48 2409.[ -52°84 92.88

3352.38 -38.?2 117.07 200.35 102.19 t8 2D [O 2352.4 -29.82 89.89

3260,33 -33.50 [[0.71 201.45 97.09 18 49 54 2260.3 -27.1? 83.84

3108.59 -29.86 99.63 201.87 93.63 IT 35 48 2108.6 -25.[6 73.10

2874.68 -28.[9 82.52 20t.g8 92.35 18 44 22 [874,7 "24.38 56,16

2583.08 -29.86 60.89 20[.87 93°63 20 9 54 1583.1 -25.[8 34.47

2307.15 -33.50 39.63 201.45 97.O9 21 33 2? 1307.2 -27.1? 12.75

DIFFERENTIAL CCRRECTIONS

TOE 1.4991 TEA 1.7341 TCS"3.D138 BAD .7584

ERE 1.2567 ERA 1.8756 EC3-1.T388 FAU .14818

FOE 4.9198 FRA 8.1317 FCS-?.YGO4 88P 9058

8DE 1.9582 8RA 2.5534 BC3 3.4?92 FIP 2336

LAUNCH DATE APR 10 [971

HELIOCENTE|C CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4124.0 8GR 3578.3 883 1318.4 ST 113.1 8R 98.4 88 188.2

RRT .9887 RRF .998g RTF .9684 CRT .g96D CR8 -.9992 CST -.9918

SGB 5460,0 R23 .1398 R13 .98gl LSA 195.6 NSA 11.0 $$A ._

SGI 5418o0 882 575,8 THA 40.82 EL[ 149,8 £L2 6.6 ALF 40.99

FLIGHT TIME 242.00 ARRIVAL DATE DEC 8 197[

DISTANCE 581.617 EARTH TO MARS

RL 149.86 LAL .OO LOL 199.48 VL 52.289 GAL -3.94

RP 214.72 LAP -.57 LOP 31.44 VP 22.500 GAP 3.08

RC 148.?70 GL 22.93 GP -28.73 ZAL [35.36 ZAP 79.28

FLAN£TOCENTRIC CONIC

C3 15.825 VHL 3.953 DLA 12.61 RAL 330.81 RAO 8640.8

LNCH AZMTH LNEH TZNE L-[ TINE INJ LAT INJ LONG

50.00 15 23 S 3329.38 -42,61 [13.35

60.00 15 48 40 3261.[? -37.15 [09.82

70.00 16 28 ? 3153.94 -32.3[ 102.84

80.00 17 18 42 2986.03 "28,79 9D,85

90.00 18 33 37 2744.2? -27.48 73,08

t00.00 20 [ 34 2460.51 -28.79 5[.99

110.00 21 24 33 _200.76 -32.31 3[.58

AZL 87.26 HCA 19|.g? 8MA 181,82 ECC .18837 |NC 2.7419 Vl 29,783

AZP 92.88 TAL 334.64 TAP 188,6[ RCA [47.57 APO 216.07 V2 25.573

ETS [72.97 ZAE [16.43 ETE 195.79 ZAC 73.82 ETC 270.90 LVI 18.22

VEL 11.648 PTH 6.6g VHP 3.621 DPA -52.05 RAP 298.68 ECC [.257[

]NJ RT AlE IflJ AZHTH INJ TIME PO EST TIM |NJ 2 LAT INJ 2 LONG

[96.22 I[3,57 18 18 32 2329,4 29.2g 88.23

198.84 106.88 18 43 1 2281,2 -28.72 84.16

200,34 [D1.72 17 IT 41 2153,9 -24.38 ?8.88

201.06 98.28 18 8 28 1986.0 -22.53 94.96

201.26 97,03 19 19 21 1744.3 -21.84 47.55

201.06 g8.28 20 42 35 1460.5 -22.53 86.$3

200.34 101.72 22 l [4 120D,8 -24.32 5.80

DIFFERENTIAL CCRRECTION8

TOE 1.4405 TRA 1.8826 TC3-5.2679 OAU .7853

EDE !.0945 RRA 1.7255 RC8-1.6585 FAU .|5342

FDE 4.8556FEA 8.6429 FC3-8.5008 BIP 8988

BO[ 1.8090 8RA 2.5538 8CS 5.6643 FIP 2456

LAUNCH DATE APR 10 1971

HELIOCENTRIC CONIC

EL 149.88 LAL .00

RP 215.04 LAP -.53

RC 151.211 GL 19.71

PLANET_EN?RIC CON|C

C3 15.212 VHL 3.900

LNCH AZMTH LNCH T|MC

50.00 15 89 54

80.00 18 8 S?

70.00 18 49 21

80.00 17 46 44

90.00 19 S 23

100.00 20 29 58

tlO.OO E1 48 47

MID-COURSE EXECUTION ACCURACY ORBIT OETEEM|NATION ACCURACY

8GT 4341.8 8GR 3287.1 883 1390.7 ST 112.6 8R 88.2 &8 129.1

RRT .9715 RRF .9688 RTF .9714 CRT .9975 CR8 -.9987 CIT -.9927

9GB 5445,8 R23 .1484 R15 .9878 LSA 189.7 MSA 10.1 88A .5

88[ 5409.8 882 824.9 THA 38.91 ELI 142.9 EL2 4.9 ALF 30.05

FLIGHT TIME 244.00

LOL 199.48 VL 32.272 GAL -4.00

LOP 32.81 VP 22.465 lAP 2,88

GP -26.49 2AL 134.75 ZAP 77.48

ARRIVAL DATE DEC 10 1971

DISTANCE 585.789 EARTH TO MARS

AZL 87.66 HCA [95.14 8HA 191.87 ECC .18894 |ME 2.3416 V| 29.783

AZP 92.28 TAL 334.33 TAP 187.47 RCA 147,51 APO 216.23 V2 25.536

[TS 172.56 ZA[ 115.44 ETE 193.72 ZAC 71.O8 ETC 270.74 LVI 16.58

DLA 9.7D RAL 332.23 RAD 6640.6

L-I TIME INJ LAT IHJ LONG

5264,46 "40,72 t08,27

5187,18 -35.54 104.20

3068.28 -30,95 96.34

2888.50 -27.95 98.81

2641.J7 °28.39 65.71

2362.97 -27,63 44°98

2115.10 -50.g5 25.25

VEL 1[.830 PTM 8.87 VHP 3.554 DPA -49.95 RAP 295.18 [CO 1,2504

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

195,10 117.12 15 54 18 2284°5 -28.4_ 84,98

191.99 110.40 I7 2 4 2157.2 -24.02 19.?S

198,75 t05.22 I? 40 Z9 2085.5 -21.78 ?1.54

200.6? i01,79 18 34 53 1888.5 -20.11 58.75

200.94 100.96 15 4? 24 1641°2 -19.45 40.82

200.87 101.79 21 8 59 1363.0 -20.11 tO.tO

199.75 105.22 22 24 2 1113.1 -21°78 .40

DIFFERENTIAL CCRRECTIONS

TOE 1.5984 TRA 2.0240 TC3-3.4949 BAU .7795

ROE .9689 RRA 1.587S RC3-1.5731 FAU ,15585

rOE 4.7202 FRA 9.0148 rC3-9.0957 55P 8928

80¢ t.YOOl eRA 2.51_0 8C3 3.9328 FSP 2515

LAUNCH DATE APR 10 191t

NEL|OCENTRIC CONIC

RL 149.88 LAL .00 LOt. 109.48 VL 32.t78 GAL

RP 215.57 LAP -.50 LOP 33.78 VP |2.421 GAP

RC 155.189 GL [8.94 9P -24.52 ZAL 135.91 ZAP

PLANETC_ENTRIC CONIC

CS 14.982 VHL 3.871 DLA

LNCH AZNTH LNCH TIME L-I TIME 1NJ bAT

50.00 15 54 19 3211.12 -58.90

80.00 16 26 9 3126.41 -34.01

?O.OO 17 9 44 2998.2! -29.59

80.00 18 10 6 2809.14 -26.40

90.00 19 28 3 2557.55 "25.21

ZOO.O0 20 92 57 2283.52 -26.40

110.00 22 9 10 2045.03 "29.59

DIFFERENTIAL CC_RECTION8

TOE 1.3831 TRA 2.1783 TCS-3.6674 BAU .7880

ROE .8881 ERA 1.4836 RC3-[.4249 FAU .19879

FOE 4.7273 FEA 9.4181 FC3-9.1?G2 88P g199

ODE 1.6437 8RA 2.6355 853 3,9345 FIP 2684

MID-COURSE EXECUTION AccuRACY ORBIT OETERMINATION ACCURACY

5GT 4556.2 8GR 3020.1 5G3 1443.0 ST 112.3 SR 79,4 5S t_3.2

RRT .9740 RRF .9981RTF ._,42 CRT .998T CRI ".9910 CIT "o5931

SGB 5468.2 R25 .1495 RI5 ,5889 LSA 184.4 NSA 9.3 88A .9

581 5438,1 SG2 5?2°9 TMA 35.27 ELI 157.5 EL2 3,2 ALF 35.25

FLIGHT TIME 248,00 ARRIVAL DATE DEC 12 1871

DISTANCE 559,053 EARTH TO MARl

-4.08 AZL 87.99 HCA 194.31 INA 181.83 ECC .I1958 INC _.0087 V| |8.T55

2,70 AZP 81o95 TAL 334,00 TAP 168.31 REA 147.44 APO 218,42 V2 25,489

75.68 ET8 I12.24 ZAE 114.50 ETE Igt.91 ZAE 18.06 (TC 270.6D LVl [4.78

?.22 RAL 333.50 RAD 6_40.5 VEL 11.82D PTH $.66 VHP 3.509 OPA -48.09 RAP 293.91 ECC t.2486

INJ LONG INJ RT ASC INJ AZNTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

104.33 194,55 [19.79 16 4? 50 2211.1 -24.D1 81.91

99.?8 197.83 113,07 _? 16 15 2128,4 -21,7Q 78.30

91.33 199.57 [07.89 17 39 42 1998.2 -19.55 67.32

?8.04 200.82 [04.48 18 _8 55 1809,1 -17,98 53.81

99.87 20Q.94 103.25 20 l0 4[ 1957.5 -17.36 35.90

39.41 200.62 [04.48 21 31 1 1283.8 -17.96 15.18

20.25 199.57 J07,89 22 43 15 1045.0 -lg,55 $56,24

NID-COURSE EXECUTlC_q ACCURACY ORBIT DETERMINATION _CCUEACY

8GT 4?76.6 $GR 280[.0 SG3 [488._ 8T 113.5 SR TS.? $S 123.9

RRT .9730 RRF .9g75 RTF ,974D CET .g996 CRS -,9972 CST -.9952

SGB 9537.3 R23 .1581 R13 .9890 LIA 183.2 NSA 8.5 SSA .8

SG1 5508.8 $82 96D.3 THA 30.05 ELI [35.3 EL2 [,? ALF 32.9g
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUN¢# DATE APR [O 19?1 PLIGHT TINt] 141,OO ARRIVAL DATE DEC t4 llfl

HELI,0¢EMTRI¢ CONIC

RL 149.8l LAL *DO

mP 215.T1 LAP -,41

RC 158.143 GL 14,54

PLANETO¢ENTR]C CONIC

C3 14.876 VML 3.85?

LNCH AZNTH LNCH TIME

50.00 16 S 48

GO.DO 16 40 57

TO.O0 17 2? 9

DO,DO ]8 29 56

90.00 18 48 5?

190.00 21 12 48

110.00 22 26 36

D]VFERENTIAL CCRRECT]QN8

TOE !.3787 TRA 2°326] TC3-3,8216 |AU .8037

ROE .8160 RRA 1.3775 RC3-1.3134 FAD *15987

FOE 4.6653 FRA 9.6705 FC3-9.3041 DIP 93?7

BD( 1.5996 BRA 2.7034 DE3 4.0410 FSP 2749

DIITANC[ 594,t19 EARTH TO MARl

LOL 199.48 VL 3E,ESO GAL -4,rE AZL 88.88 HCA 19S.47 8HA t91,98 [CO .19029 ]NC t,7228 V[ 98.713

LOP 84.95 VP 22.890 GAP 2.59 kip 91,96 TAL 333,8T TAP 169.54 RCA 14T.37 APO 816.S1 V2 95.4el

GP "22.78 2AL 138.87 ZAP 73.94 ET8 17].98 ZkE ]]3.07 ETE [g0.34 ZAC 79.8] (TC 270,48 LV] 13.37

DLA S.O9 RAL 334.85 RAD 8640.5 VEL 1[.616 PTM S.68 VMP 3.479 DPA 046.45 RAP 992.81 £CC !.9448

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

3156.93 -37.44 191.25 ]94.39 121.82 18 59 35 2188.9 -2].97 78.70

3D?S.03 "32.61 96.25 197.59 115.13 17 32 14 2076.D -19.71 73.52

294Q.]5 "28.31 8?.30 [99.66 109.96 18 16 9 1940.2 -1?.62 63.92

2T43.54 -25.2[ 73.53 200.81 106.56 19 15 39 1743.5 -18.08 49.85

2488.52 -24.OS 55.[5 201.17 105.34 20 3Q 26 1488.5 -15.50 31.39

2218.01 -25.21 34.90 200.8] ]08°36 2] 49 48 1218.0 -16.08 11.22

1989.97 -28.31 16.22 ]99.66 [0g.98 22 59 43 987.D -17.62 352.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATIOM ACCURACY

8GT 4590.2 8GR 2591.6 $93 1815.2 8T 114.8 8R 68,0 88 122.9

RRT .9736 RRF *9968 RTF .9753 CRT .999g CR8 ".9961 CaT -.9965

SOB 5823.[ R23 .]595 R]3 .9842 LSA [8].2 NSA 7.9 8SA .9

80] 5558.3 892 527.4 THA 27.08 ELI [33.4 EL2 .9 ALF 30.65

LAUNCH DATE APR 10 1g71 FLIGHT TIME[ 2SO,DO ARRIVAL DATE DEC 16 19T[

HELIOCENTRIC CONIC

RL 149.85 LAL .DO

RP 216.04 LAP ".42

RC 158.631GL 12.44

PLANETOCENTR]C CONIC

C3 14.862 VHL 3.855 DLA

LNCH AZMTH LNCH TINS L-I TIME INJ LAT

50.OO |6 17 44 3130.11 -36.09

60.00 IG 53 52 3033.98 "3[.36

70.00 17 42 ]6 289[.63 -27.]4

SO.U0 18 47 3 2688.72 -24.09

90.00 20 6 58 2430.86 -22.96

tO0.OO 21 29 55 2163.19 -24.09

110.00 22 4] 42 1938.45 -27.14

DIFFERENTIAL CCRRECTION8

TOE ].37IT TRA 2.4675 TC3-3.96?8 BAU .8249

RD[ .7527 RRA ].2755 RC3-|.22[S FAU .16]79

FOE 4.S630 FRA 9.81T6 FC3-9.4844 BSP 950]

DOE 1.5647 ERA 2.???6 DC3 4.1516 FSP 275[

DISTANCE 598.284 EARTH TO MARS

LOL ]gg.48 VL 32.284 GAL -4.19 AZL 88.52 HCA 196.63 8HA 182.06 ECC .]9092 INC 1.4781 Vt 29.?33

LOP 36.11VP 22.353 GAP 2.35 AZP 91.42 TAL 333.33 TAP 169.9T RCA 147.30 APO 216.82 V2 28.424

GP -21.23 ZAL ]37.70 ZAP 72,24 ET8 171,78 ZAE 111.76 ETE ]88.97 ZAC 81.37 ETC 270.38 LVI 12.12

3.28 RAL 335.70 RAD 6640.5 V_L ]1,615 PTH 6.66 VHP 3.461 DPA -44.98 RAP 291,06 [CC 1.2446

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

98,75 194.50 123.40 IT 9 54 2130.1 -20.24 ??,91

.93.39 [97.79 116.73 ]? 44 26 2034.0 -18.02 71.25

84.02 ]99.96 111.58 ]8 30 27 1891.6 -15.96 81.14

6g.84 201.18 108.]9 19 31 52 1688.7 -]4.45 46.60

5[.28 201.58 106.96 20 4? 29 ]430.9 "13.88 2T.93

31.2[ 20].18 108.19 22 5 58 1163.2 -14.45 T.97

12.93 [99.96 111.58 23 14 O 938.4 -15.96 350.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5196,9 SGR 2396.6 SG3 1527.[ ST 116.0 [R 62.8 S8 120.8

RRT .9744 RRF .9958 RTF .g??o CRT .9996 CR8 -.9947 CST -.R969

SGB 5722.9 R23 .]566 R13 ,9838 LEA 178.7 NSA ?.6 88A 1.1

801 570].8 SG2 490.8 THA 24.39 EL] 151.9 EL2 1.6 ALF 28.42

LAUNCH DATE APR 10 1971 FLIGHT TIME 252,00 ARRIVAL DATE DEC 19 1971

N[LIOC£NTRIC CONIC DISTANCE 602.445 EARTH TO MARS

RL 149.88 LAL .OO LOL [99.48 VL 32.289 GAL -4.ES AZL 88.73 HCA 197.79 8HA 182.14 DEC .|9167 INC |.2648 VS 29.733

RP 218.39 LAP -.39 LOP 37.27 VP 22.3]6 GAP 2.17 AZP 91.20 TAL 332.96 TAP [?O.?? REA 14?.23 APO 21T,OS V2 2S,395

RC 161.134 GL 10.6] GP -]9.85 ZAL ]38.42 2AP 70.58 ET8 ]?[.6] ZA[ [10.41ETE 18?.?8 ZAC 82.?6 ETC 2?9.28 LV| 11.01

PLANETOCENTRIC CONIC

C3 14.918 VHL 3.862 DLA 1.66 RAL 336.67 RAD 6640.5 VEL ]].618 PTH 6.66 VHP 3.4S3 DPA -43.67 RAP 291.D3 [CO 1.245S

LNCN AZNTN LNCH TINE L-| TIN[ INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM ]NJ 2 LAT INJ 9 LONG

50.00 16 27 25 3099.32 -34.92 96.74 194.78 124.84 l? ]9 4 2099.3 -18.?T TD.4S

60.00 17 5 14 2999.7] -30.25 91.05 188.16 iiS.OO 17 85 13 1998.? -16,57 R9.Ag

?O.OO 17 55 31 2850.94 -28.09 81.31 200.41 I]9.87 ]8 43 1 |850.9 -14.54 59.85

80.00 19 2 1 2642,58 -23,08 66,79 201.69 109.49 19 46 4 1649.6 -13.03 43.91

go.o0 20 22 40 2382.3! -2].95 48,08 202.11 108,29 91 9 23 1389,3 -1E.4T 95,06

100,00 21 44 55 2117.D5 "23.08 98.16 201.69 109,49 22 20 ]9 ]111.0 -13.03 5.28

110.00 22 54 57 1897.68 -29.09 10.23 200.4| !12,87 23 96 35 EST.? -14.54 347,?9

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY QREIT DETERMINATION ACCURACY

TD£ 1.3?75 TRA 2.6099 TC3-4,09!8 8AU °8463 SOY 5400.8 8DR 2883,? 883 1531.8 8T 117.6 8R 55.8 88 119.3

ADt .7048 ERA 1,1858 RC3-1,1245 PAU .18158 RRT ,9T4] RRF .994l RTF ,_,78 CRT .9908 CR| -.9030 C|T -,DSYI

FOE 4,4918 FRA 5,935[ _C3"8.3757 88P 969| 898 9840.7 R93 *||44 RI3 ,5053 LSA ]77,4 MIA ?.4 IIA 1.9

BOG 1.5474 ERA 8.868T |C3 4,9438 VSP 1783 89| 5892.0 89| 488.S THA 8|,00 ELI ]31.4 EL9 E,I ALP 98,48

LAUNCH DATE APR tO 18TI PL|;HT TIME 814,00 ARRIVAL DATE DEC |0 ]tTI

HELIOCENTRIC CONIC

RL [49,86 LAL .DO LOG [89.48 VL 3|,894 GAL

RP 916o73 LAP -.35 LOP 38.43 VP 82.879 GAP

AT 183.648 GL 8,89 GP -]8,8[ ZAL t3g,OG EAR

PLANETO¢ENTRIC CONIC

C3 15,0|9 VHL 3,87T DLA

LNCH AZMTM LNCH TIME Lo] TIME INJ LAT

5O,OO 18 38 3 3073.82 -33,81

60.00 l? 15 20 2969,03 "28.29

?,.DO 18 ? 14 2816.38 -ES.15

8O.OO 19 15 13 2603.51 "28,]7

90.00 20 36 31 9341.1? "8t,05

100.00 21 58 5 2077,98 "92.17

110.00 23 6 40 1963,21 -25.15

DIFFERENTIAL CCRRECTION8

TDE 1.3913 TRA 9.?$44 TC3-4.1943 8AU .8i78

RDE .6968 RRA t.1048 RC3-[.0394 FAU ,16041

WOE 4.4281 FRAlO.0137 FC3"S.E408 BSP 9939

80[ 1.8427 8RA 2.96?6 9C3 4.3195 FSP 2?68

OISTANC[ 80|,608 EARTH TO NAR|

"4,]8 AZL 88.58 MCA 158,8] 8MA 181.|8 [CC ,18|41 |NC ],O??R Vl 89.T33

8.00 AZP 9],08 TAL 338,62 TAP ]?t,ST RCA [4?.]5 APO |]T,85 V2 95,34?

M.51 IT8 |?].45 8A[ ]05.03 [TE t88.71 SAC 84.0] [TC 8?0.]? LV] I0.0[

,88 RAL 33?,5? RAD 6840,] V[L I|,EE| PTN 8.86 VHP 3,482 DPA "49.48 RAP 290.3] ECC 1.8473

INJ LONG INJ RT A$C INJ AZMTN IMJ TIME PO CST TIN INJ 9 LAT INJ E LONG

9S.t] 195.22 125.62 ]7 ET ]6 2073.5 -]T.54 75.25

86.13 ]88.65 115.09 18 4 45 1569.0 -15.34 8?.95

?6.0? 200.98 113.90 ]8 54 10 1816.4 -13.3] 56.93

64,E] EOE.2g 110.53 [9 50 38 [603.5 -]].81 41,$$

48,40 DOE,?3 [09,33 E] ]5 32 134_.9 -11.24 92.86

28.62 202,25 110.53 92 32 43 1078,0 -1].81 3,08

?,55 E00,DE 113.gD 83 3? 43 863,8 -13.31 345.85

NIO-COUR8[ EXECUTION ACCURACY CRD|T DETERMINATION ACCURACY

8GT 5801.5 8DR DOE?,9 8G3 [585.[ 8T I]9.T 8R 55.0 88 ]1A.0

RRT .9734 RRF .993] RTF .9786 CRT .5971 CR8 -.99D9 CST -.ggBl

SGB 5571.0 R23 *[5D5 R]3 .g83D LSA 176,? MSA 7.4 88A ].3

89] 5584,4 892 446,D THA [8,88 ELI 131,? ELZ 3.8 ALF 84,64
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH OATE AFR 10 tg?|

HELIOCENTRIC CCNI¢

RL 149.85 LAb .00

RP 217.08 LAP -.31

RC 166.178 GL ?.50

PLAN[TO¢ENTRiC CONIC

C3 15.181VHL S,B$B

LNCH AZHTH LNCH TIRE

SO,DO 16 43 49

60,00 17 24 22

70,00 18 l? 41

$0.00 19 26 37

9D.00 20 48 48

100,00 22 9 49

110,00 23 l? T

LQA. 199.48 VL

LOP 39.58 VP 22,_43 GAP

GP -t?.4i ZAL 139,63 ZAP

PLIGHT TIME 236.00 ARRIVAL OAT[ DEC 22 1671

OIATANCE 610,756 EARTH TO MAR8

32,299 GAL -4,gg AZL 89.03 HCA _00.|0 INN 182,3! BEE .10329 INC .9120 Vl 26.?33

1.82 AZP gO,BE TAL 332,26 TAP 172,36 RCA 147.07 APO 21T,54 V2 2S,308

67,42 ET3 171,39 ZAE 107,E4 ET[ 18S,84 ZAC 05.14 ETC 270.09 LVl 9,11

DLA -.92 RAL 33S.42 RAO 6640,6 VEL 11,329 PTH 6,67 VHP 9.458 DPA -41.42 RAP 2B9.B9 [CC 1.2498

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIH INJ 2 LAT IHJ 2 LONG

3031,88 -33,04 09.77 195,T3 [26,41 17 34 40 2051.9 -16,49 ?4,25

2944,01 -28,45 87.$4 199.22 119,84 I8 |3 26 1944,0 -14.29 66.33

2787,22 -24.34 77,20 201,59 114,74 ig 4 B 1737,2 -12.26 5S,32

2570.33 -21,3e E2.11 202.96 111,37 20 9 47 1570.3 -10.7B 39.75

2306,19 -20,25 43.15 203.41 110.18 21 27 15 130B,2 -10.19 20.63

2044.80 -21.36 23.48 202.98 111.97 22 43 53 1044,8 -10,70 1.12

1884,04 -24,34 fl,12 201.59 114.74 23 47 41 834.0 -12.26 944.24

(_BIT DETERMINATION ACCURACY

ST 121.9 8R 51.9 EE 116.8

CRT ,9949 CRB -,9885 CBT -,9986

LEA 176.3 HSA ?.G 88A 1.3

ELI 132.4 ELI 4.8 ALF 23.00

DIFFERENTIAL CCRRECTION8

TOE 1.4097 TRA 2.89_ TC3-4.2832 BAU .6907

ROE .6346 RRA 1.0298 RC3 -,9479 FAU .15876

FOE 4.3656 FRAlO.0532 FC3-9.0337 BBP 10189

BOB 1.5459 ERA 3.0754 BE3 4,3888 PEP 2761

LAUNCH DATE APR 10 1971

MID-COURSE EXECUTION ACCURACY

SET 5797.6 SG_ 1926.9 3G3 1520,2

RRT .9721 RRP .9912 RTF ,9791

868 E109,3 R23 ,1436 R13 .9027

$01 6094.1 802 429.8 THA 17,99

FLIGHT TIE 258.00 ARRIVAL DATE DEC 24 1971

HELIOCENTRIC CONIC

RL 149.88 LAL .00

RP 217.43 LAP -.28

RC 168.717 GL 6.29

PLANETOCENTRIC CONIC

C3 15.369 VHL 3,920

LNCH AZNTH LNCH TIHE

50.00 16 SO 50

80.00 17 32 30

70,00 18 27 3

80.00 19 37 27

90.00 20 59 48

rOD.DO 22 20 IB

1t0,00 23 26 29

OIFFERENTIAL CCRR[CT|ON$

T0[ 1.43t2 TRA 8.0401

ROE .6079 RRA ,9605

PDE 4.2995 FRAIO,0353

BOE 1.5550 BRA 3.1882

LAUNCH DATE APR 10 1971

M[LIOCENTRIC CONIC

RL 149.86 LAL ,00

RP 217.79 LAP -,24

RC 171.268 GL 5.]5

PLAN£TOCENTR|C CONIC

C$ 15.588 VHL 3.948

LNCH AZMTH LNCH T|NE

$0.00 16 57 13

80.00 17 39 5i

70,00 18 35 30

80.00 19 4E 33

90.00 21 9 40

100,00 22 29 45

1t0.00 23 34 S6

DISTANCE 614,905 EARTH TO HARE

LOL 199.48 VL 32,305 GAL "4,47 AZL 89.24 HCA 201.25 SHA 182,40 ECC .19415 IHC .7635 Vl 29.?33

LOP 40,78 VP 22,206 GAP 1.65 AZP 90.71 TAL 331.88 TAP 173.13 RCA 146.98 APO 217.81 V2 25.269

GP -16.48 ZAL 140.16 ZAP 65.92 ETS t71.32 ZAE 106,23 ETE 185,05 ZAC 86.15 ETC 270.02 LV! 8.29

OLA -1.97 RAL 339,22 RAO 8640,7 VEL 11.637 PTH 6.68 VHP 3.468 OPA "40.45 RAP 289.1S [CC 1,2529

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIH INJ 2 LAT INJ 2 LONG

3033.76 -32.30 92.67 I96.32 127.05 1? 41 23 2033.E -IS.61 ?9.42

2922.93 -27,73 86.22 199.95 120,50 IE 2I 12 1922.9 -13,41 65.49

2762.50 -23,62 75.63 202,27 115,41 19 13 5 1762.5 -11.36 53.9?

2542.09 -20.65 E0.32 203.69 112.06 20 19 49 1542,1 -9.83 $8.15

2276.37 -19.54 41,23 204,14 |10.80 21 97 44 1276.4 "9.23 18,92

2018.56 -20.65 21.69 203,60 l12.OE 22 53 55 1016.E -9.88 359.52

1809,32 -23.62 4.55 202.27 115.41 23 56 36 809.5 -11,36 942.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-4.3679 BAU .9152 $GT 9989.0 SGR 1797.1 SG3 1505.9 8T 124.1 8R 49.2 S$ !15.1

RC3 ".8722 FAU *15690 RRT ,0704 RRF ,9890 RTP ,9797 CRT .9920 ERR -.9837 CET ".9989

PCA-B,8430 BSP 10432 3GB 6252.9 R23 ,I394 R13 .9820 LEA 176.1 MSA ?.e SEA 1.4

BC3 4,4541 PEP 2737 SGI 6239,0 SG2 416,5 THA 16.31 ELI 133.4 EL2 5,8 ALP 21,49

LO(. 199.48 VL 32,310 GAL

LOP 41.87 VP 22.170 GAP

GP -IS,S? ZAL I40,63 ZAP

FLIGHT TIME 2E0.00 ARRIVAL DATE DEC 26 1971

DlffFERENT|AL CCRRECTION$

?DE 1.4575 TRA 3.1834 TC3-4.43?R BAU .9398

ROE .S868 RRA ,Bit! RC3 -.6015 FAU .15481

FOE 4.2411 FRAIO.0365 PC3-$.5866 SAP lOSES

EBB l.$TlO RRA $,$074 EC3 4,5094 PAP 27|I

DISTANCE 819.052 EARTH TO MARS

-4,54 AZL 89.37 HEA 202,39 ENA 182.49 ECC ,1950E INC .E299 Vt 28.733

1.47 AZP 90.59 TAL 331.50 TAP 173.89 RCA 146.90 APO 218.09 V2 23.229

64.46 ETS 171.27 ZAE 104.85 ETE 184.35 ZAC 87.07 ETC 269.96 LVI 1.54

DLA -2.89 RAL 339.98 RAO 6640.8 TEL 11.046 PTH 6.88 VHP 3.484 OPA -39,57 RAP 206,69 ECC 1.2585

L-I TIN[ INJ LAT INJ LONG INJ RT ABC INJ AZMTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

3018.62 -31.68 91.77 J96.98 127.56 17 47 31 2018.6 -14.98 72.74

2905,19 -27.11 85.15 200.52 121.04 18 28 16 1905.2 -12.E5 E4.59

2741,57 -23.01 74,32 202,99 |!5.97 19 21 11 1741.6 "10.59 52.84

2518.05 -20,02 58.61 204.43 112,82 20 28 51 1518.1 -9,07 38.T9

2250.94 -I_.9I 39.85 204.9! 111.43 21 47 11 1250.9 -8.49 1T,48

1992.52 -20.02 20.17 204.43 112.82 23 2 57 952.5 -$.07 358.1E

i?B$,3B -23.01 3.24 202,99 115.97 24 4 45 730.4 -10.59 341.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

BET GI76,5 SGR iEeO.4 $03 1458.1 ST 128,8 $R 48.8 $$ ll3,T

RRT ,9E80 RRF ,8892 RTP ._00 CRT ,9886 CR8 -.$B28 C$T -,9992

908 6401.0 R23 ,1331 RI3 .3824 LIA 178.3 NEA 0.1 lEA 1.4

361 E385.0 3G2 407.5 TNA 14.92 ELI I34.0 ELI B.E ALP 20.14

LAUNCH DATE APR tO tiTI PLIGHT TIME 232,00 ARRIVAL DATE DEC 2B 1971

HELIOCENTRIC CONIC DiATANC[ 628,|34 EARTH TO MAR8

RL |49.00 LAL .00 L01. 199.48 VL 32.917 GAL -4.32 AZL 69.49 HCA 203,53 8HA 132,59 [CC .19600 INC .S09B Vl 29,?$$

RP R16.18 LAP -,eO LOP 43,01 VP 2E,134 GAP 1.30 AZP 90,47 TAL 331.12 TAP I?4.E5 RCA 14E.80 APO 218.36 V2 IS,Ill

RC 173.829 GL 4.13 GF -14,73 ZAL 141,12 ZAP E3.05 ET3 171,23 ZA[ 103.49 ET[ |83.?4 ZAC 87,91 [TC 2BE,E! LVI R,IE

PLANETOCENTRIC CONIC

C3 15.038 VHL 9.879 DLA -3,?0 RAL 340.?0 RAO EE40,g VEL 11,357 PTH E,EE VHP 3,502 DPA -30.76 RAP 288,30 ECC t.2806

LNCH A2MTH LNCH TINE L-I TIME INJ LAT INJ LONG ZNJ RT A8C INJ AZMTH INJ ?IHE PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 I? 3 3 3006,05 -31.16 91.03 197.62 127,97 17 53 9 2006.1 -14.26 72,10

60.00 l? 46 33 2890,33 -2E.Sg 84.22 201.23 121,40 18 34 49 1890.3 -12.02 65.15

TO.O0 18 43 9 2723,88 -22.47 ?9,22 203,?3 !16.42 _9 28 33 IT23.9 -9,94 51.88

80,00 19 $5 25 2497.63 -19,48 S?.53 205.21 li3.08 20 37 3 1497.E -e.40 33.64

90.00 21 18 35 2229.28 -18.37 36.29 205,?0 111,89 21 33 44 1229.3 -7.82 16,23

100,00 22 38 17 1972,10 -18,46 18.90 205.21 113.00 23 II 9 g72.1 -8.40 85Y.01

110.00 23 42 36 1770,70 -22,4? 2.14 203.?3 110.42 24 12 E 770.? -9.94 340.90

DIFFERENTIAL CORRECTION8 MID-CC_JREE EXECUTICN ACCURACY ORBIT OETERMINATION ACCURACY

TOE 1.4891 TRA 3.3285 TC3-4,4933 BAU .969? BET 0360.2 SGR 1574.5 $03 1467.2 $T 129.3 ER 44.8 83 112.4

ROE .$691RRA .8388 RE3 -,7334 FAU .15161 RRT ,9630 RRF .9829 RTP ,9802 CRT .9846 CRB -.g790 C$T -.9994

FOE 4.1912 FRAIO.O048 FC3-B.2903 OSP 10984 8GB 0532.1 R23 .1267 R13 .9822 LEA 176.9 HEA 8.5 3SA !.4

BO[ 1.5942 ERA 3.4326 BE3 4.5530 FBP 2684 $01 6339.B SG2 401.8 THA 13.49 ELI 136.8 EL2 7.4 ALF 18,P1
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR IO ||7| FLIGNT TIME Z64.OO ARRIVAL DATE DEC 30 1971

HELIOCENTRIC CONIC

RL 148.8S LAL .DO

RP 218.51 LAP -.87

RC 176.400 r,4. 3.22

PLANETOCENTRIC CONIC

C3 IS,100 VHL 4.013

LNCH AZMYN LNCH T|NE

SO.DO 17 8 24

60.00 17 52 40

7D,00 18 SO T

80.00 20 3 10

00.00 21 28 40

100.00 22 46 2

110.00 23 49 33

DIFFERENTIAL C(3_RECTION8

TOE 1.3217 TRA 3.4?20 TC3-4.5463 8AU .9891

ROE .5544 RRA .7642 RC3 -.6767 FAU ,14871

FOE 4.1358 FRA g,9473 FC3-7.ggG5 BSP 11251

BDE 1.6185 BRA 3.5595 6C3 4.5954 FDP 2645

DISTANCE 82T.331 [ARfN TO MARS

LOL 888.48 YL 32.3E3 GAL -4,?0 AZL 68.60 HCA 204.8? SMA 182.70 [CC .18698 INC .3995 V! |9.733

LO_ 44.15 VP 22,097 GAP t.13 AZP 90,36 TAL 330.72 TAP 175,38 RCA 146.71 APO 218.89 V2 _9.149

GP -13,98 ZAL 141o56 ZAP 61.86 [T8 |71.22 ZAE 102.13 ET[ 183.19 ZAC 86,88 ETC 269,67 LVI 8.22

DLA "4.41 RAL 342.39 RAO 6641.0 VEL 11.868 PTN 8.TO VHP 3.524 DPA "38.02 RAP 287,96 ECC 1.2650

L_i TIME INJ LAT INJ LQNG INJ AT ASC INJ AZNTN INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2995.70 -30.72 90,43 198.32 128.30 17 58 19 IggG.T -13.76 71.72

2677.g? -26.15 83.47 201.9f 121.83 19 40 38 16?8.0 -11.48 63.23

2709,02 -22.02 f2.31 204.50 116.79 19 55 16 1709.0 -9.39 51 .D8

2480.33 -19,02 55.46 206.0/ 113.48 20 44 30 1480.3 -7,83 34.6?

2210.89 -17.90 37.15 206.50 112,27 22 3 31 I610.9 -7.24 15.18

1954.80 -19,02 17,82 206.01 113,48 23 18 38 954,8 -7.83 356.04

1755,84 -22.02 1.23 204.50 118,79 24 16 49 755,8 -9.39 340.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

$GT 6538.5 $GR 1477,5 683 1443,2 8T 131,9 8R 43.0 $S !11.0

RRT ,9612 RRF .9790 RTF .9804 CRT .g800 CR8 -.9750 CST -.9996

6GB 6703.4 R23 .1198 R13 .9821 LSA 177,5 NSA 9.0 $SA 1.4

$81 6691.6 SG2 398.3 THA 12.30 EL1 138.5 EL2 8.2 ALF 17.79

LAUNCH DATE APR 10 1971 FLIGHT TIME 266,00 ARRIVAL DATE JAN I 1972

HELIOCENTRIC CONIC

RL 149.86 LAL .DO

RP 218.88 LAP -.13

RC 178.981 GL 2.39

PLANETC,¢ENTRIC CONIC

C3 16.389 VHL 4.048

LNCH AZNTH LNCH TIME

SO.DO 17 13 20

60.00 17 58 16

TO.DO 18 56 29

80.00 20 _0 13

90.00 21 34 l

100.00 22 53 5

110.00 23 55 55

DIFFERENTIAL CORRECTIONS

?DE 1.5581 TRA 3,6173 TC3-4.58G2 BAU 1°0141

ROE .5427 RR4 .7337 RC3 -.6225 FAU .|454§

FDE 4.084g FRA 9.8787 FC3-7,6838 BSP 11535

BDE !.6499 BRA 3.6911 BC3 4.6283 FSP 2605

DISTANCE 631.463 EARTH TO MARS

LOL 199.48 VL 32,330 GAL -4.T8 AZL 8g.70 HCA 205.80 3NA 182.81 ECC .19800 INC .2994 Vl 29.733

LOP 45.28 VP 22.061 GAP .96 AZP 90.27 TAL 330.32 TAP 176.12 RCA 146.61 APO 219.00 V2 25.109

GP -13.26 ZAL 141.98 ZAP 60,57 ET$ 171.21 ZAE 100,79 ETE 182.71 ZAC 89,39 E1C 269.84 LVI 5,52

DLA -5.03 RAL 342.05 RAD 6641.2 VEL II.680 PTH 6.72 VHP 3.549 DPA -3?.34 RAP 287.72 [CO 1.269T

L-] TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2987.29 -30.36 8g.94 199,03 128.57 18 3 7 1987.3 -13.34 71.34

2887.77 -25.78 82.86 202.72 122.12 18 48 4 1667.8 -11,08 G2.72

2696,61 -21.64 7t.55 205.29 117.09 !g 4! 25 1696.6 -8.93 50.42

2463,77 -18.62 55,58 206,81 113.77 EO 51 19 1465.8 -7.35 33.86

2195.35 -17.49 36.19 207.32 112.58 22 10 37 1195.3 -6.70 14.30

1940.24 -18.62 16.93 208,81 113,77 23 25 25 940,2 -7.35 355.23

1745.43 -21.64 ,47 205,69 117.09 24 24 59 743.4 -8,93 339.33

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

6GT 6713.2 8DR 1389.5 $G3 1417,4 ST 134,7 8R 41.5 S3 10g.?

RRT .9566 RRF .9743 RTF °9805 CRT .9749 CRS -.9707 CST -.9997

8GB 6655.5 R23 ,1131 R13 .9819 LSA 178.3 MSA 9.4 SSA 1.4

88| 6844.0 882 397.1THA 11.24 ELI 140.6 ELE 8.8 ALF 16.78

LAUNCH DATE APR 10 1971 FLIGHT TIME 268.00 ARRIVAL DATE JAN 3 1976

HELIOCENTRIC CONIC

RL |49.86 LAL .00

RP 219.25 LAP -.09

RC 181.572 GL |.84

PLANETOCENTRIC CONIC

C3 16.896 VHL 4.086

LNCH AZNTH LNCH TINS

30.00 17 I? 54

60.00 18 3 28

70.00 19 2 18

80.00 20 I8 39

90.00 E! 40 44

100.00 22 59 31

ltO.OO 0 5 41

DI FFER[NT IAL C_RECTION3

TD[ 1.5965 TRA 3.79E9 TC3-4.6226 2AU 1,0397

ROE .5331RRA .6686 RC3 ",5738 FAU .14220

VOE 4.0344 FRA 9,7980 FC3-7.3?31 26P lteog

806 1.5832 BRA 3.8251 8C3 4,6501 FSP 256I

DISTANCE 635.591 EARTH TO NARS

LOL 199.48 VL 32.337 GAL -4.87 AZL 89.79 HCA 206.93 $MA 186.92 [CO .19905 INC .2068 VI 29.733

LOP 46.41 VP 22.025 GAP .78 AZP 90,19 TAL 3E9.91 TAP 176,84 RCA 146.51 APO 219.33 VE 25.068

GP -12.62 ZAL 142,39 ZAP 59.10 ET8 171.22 ZAE 99.4T ETE 182.28 ZAC 90.03 ETC 669.82 LVi S.OT

DL4 -5.58 RAL 342.68 RAD 8841.3 VEL 11.693 PTH

L-I TIN[ INJ LAT INJ LONS INJ RT A$C INJ AZNTH INJ TIME

2980.58 -30.08 69.56 |99*77 128,78 16 7 34

6859,48 -25,46 62.38 203.48 122.35 IB 51 5

2686.36 -21.32 70.93 206.08 117.34 19 47 5

2453.80 -18.69 54.61 207.63 114.02 20 57 33

E!82.32 o17.15 35,38 208.15 !12.84 E2 I? 8

I928.07 o16,29 |6o16 207.63 134.02 23 31 39

1733.18 -21.36 359.84 206,08 117.34 O 34 34

MID-COURSE EXECUTION ACCURACY

86T 6863,9 66R I309.5 SG3 1390.1

RRT .9512 RRF .9697 RTF ._08

6GB 7007,4 R23 .1065 R13 .9816

SSI 9996,1 $GE 397.8 THA 10.29

6,73 VHP 3,5?6 DPA "36,71 RAP 287.51 ECC 1,2748

PC) CST TIN INJ 2 LAT |NJ 2 LONG

1980,6 -I3,Ol 71.04

1659,5 -tO.?0 92,31

1886.4 -8.55 49.8T

I453.8 -$.95 33.18

1188,3 -6.35 13.$S

928,1 -8.95 354.55

733,2 -8.s5 338,79

OREIT OETERNINAT]ON ACCURACY

ST 137.4 3R 40.1SS 100.4

CRT .9693 CR8 -.9660 CIt -°9998

LSA 179.3 NSA 9.9 8SA 1.4

ELI 142.9 EL2 9.5 AL r 15.6?

LAUNCN GAT[ APR 10 tgTl PLIGHT TINt ZTO,OO ARRIVAL DATE JAN 5 t972

HELIOCENTRIC CONIC

RL 148.88 LAL .DO

RP 219.82 LAP °.08

RC 184.171 EL ,88

PLANETO¢ENTRIC CONIC

C3 IT.02E VNL 4.128

LNCN AZNTH LNCN fiNE

50.OO 17 82 8

60,00 18 8 11

TO.GO 16 ? 38

80,00 20 22 33

90.00 21 48 52

IOO.O0 23 5 25

110.00 0 !1 2

DIFFERENTIAL CCRR[CTION8

TOE 1.Q874 TRA 3.9091 TC3-4.6514 IAU 1.0633

fiDE ,9257 RRA .8426 RC3 -,5291 FAU .138?!

FOE 8.9865 FRA 9.70?2 FC3-T.0550 28P 12081

BOE 1.7167 BRA 3.9815 BC3 4,8814 F8P 2513

OISTANCE 838.713 EARTH fO HARE

LOL 192.48 VL 32,344 GAL "4.gS AZL 89.88 HCA 208.0S INk 163,03 ECC .20014 INC .I2OS Vl 29.733

LOP 4?°54 VP 21,989 QAP ,8I AZP 90,tI TAL 329.|0 TAP 17?,58 RCA 246,40 APO 2Ig,87 V2 2|,028

GP -12.02 ZAL 148.79 ZAP 3?,8/ ETS 1?1,13 Zk[ 98,10 [T[ 181,gl ZAC _0.63 ETC 269.81 LVl 4.$4

OLA "6,08 RAL 343°30 RAD 1841,| VEL 11,707 PTH 6,?4 VNP 3,601 DPA -36,12 RAP 287.3? ECC l.E601

L'| TIM[ INJ LAT ]NJ LONG INJ RT A$C INJ AZNTH INJT|ME PO C3T TIN ]NJ 2 LAT INJ 2 LONG

2975,3T -28,88 09.28 200.SI 128.84 18 11 43 1975,4 -12,78 T0,81

2852,8? -29,24 8[°97 204.25 122,53 18 55 44 1852.9 -ID.48 81,98

2678,D2 -2|,08 70°42 208°66 117,63 18 32 |? 1676,0 -6,24 49.42

2443.56 "t8.Dt _4.20 208.45 814,23 21 3 18 1443.8 "8,62 32.62

2171,50 -18,88 34,f2 208.98 183.04 22 23 3 ti?[.5 -8,00 12,95

1818,03 -18,01 15,58 208.45 114.23 23 3T 23 g18.0 -8.8Z 363.99

1724,84 -2|,08 359.34 206,88 117.53 0 39 47 724.8 -6,24 336.34

MID-COURSE EXECUTZON ACCURACY ORBIT D[TERMINATION ACCURACY

6GT 7050,1 8DR 1238.5 $83 1361.5 8T 140.2 8R 38,9 88 107.D

RRT ,9446 RRF .9822 RTF .8806 CRT ,9633 CR8 -,gGlo CST -.9999

8GB ?IS7,T R23 ,1004 R13 ,9818 LSA 180,4 MSA 10,4 38A 1,4

IGI Tt46,S 882 400,3 THA g,44 ELI 145,2 EL2 10,1 ALF 19.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR tO 1t?l

HELIO(EHTRI¢ CONIC

RL 149.83 LAL .90

RP 219.99 LAP ".Oe

RC 166,781 GL .35

PLANETOCEHTRI¢ CONIC

¢3 17.365 VHL 4.167

LNCH AZMTH LNCH TIME

S0.O0 17 26 S

60.00 18 12 36

79.00 19 12 35

80.00 20 2? S?

90.00 21 52 29

100.00 23 10 49

110.00 0 15 37

FLIGHT TIN( _72.00 ARRIVAL DATE JAH Y IR7E

LOI. 199.48 VL 32.351GAL

LOP 49.66 VP 81.953 GAP

GP -11.49 ZAL 143.19 ZAP

DISTANCE 643,030 EARTH TO MAR1

-5.04 AZL 89.96 HCA 809,I6 SMA 183.15 (CC ,80129 INC ,0343 Vl 89.733

• 44 AZP 90.04 TAL 389.08 TAP 178,89 RCA |46,29 APO 220.01 V2 84,997

56.69 ETS 171.25 ZAE 96,9! ET[ 181.58 ZAC 91.18 [TC 259.8! LVI 4.D$

DLA -4,49 RAL 343.09 RAO a641,6 VEL !I.?22 PTH 6.?§ VHP 3.S37 OPA -35,58 RAP 287.87 EC¢ 1.Z898

L-! TIHE IHJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

89?1.49 -89.99 89.04 201.26 t29.05 18 15 36 1971.5 -12,5? 70.64

8847,75 -2S.05 81.67 205,04 122.67 19 0 4 1347.8 -I0.80 61.73

2671.37 -20.85 70,02 207.69 117.69 19 57 ? 1671,4 -7.99 49.07

2435.41 -17.78 53.70 209.2? 114.39 21 8 33 1435,4 -6.35 32.17

2162.67 -16.63 34.t8 209.81 1|3,21 22 28 32 1168.7 -5.72 12.46

1909.88 "17,78 1§.07 209.2? 114,39 23 42 39 909.9 -6.35 333,53

1718.19 -20,85 358,94 207,69 117,69 0 44 36 718.2 -7.99 337.99

DIFFERENTIAL CCNRECTION9

TOE 1,6908 TRA 4.0564 TC3-4,6744 BAU 1.0911

RDE .5201 RRA .6015 RC3 -.4982 FAU .13512

FOE 3.9406 FRA 9,6103 FC3-6,7364 BSP 12358

BDE 1,7592 BRA 4.1008 BC3 4.6998 FRP 2498

LAUNCH DATE APR 10 197|

HELIOCENTRIC CCNI C

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 7812.9 8GR !170.3 893 1332.2 ST 143,1 SR 37o9 39 lOS,?

RRT .9370 RRF ,8347 RTF .9803 CRT ,9569 CR8 -,955? C8T -.9999

9GB 7307.2 R23 ,0948 R13 .9813 LSA 181.6 MSA 10.8 SSA 1.4

6G1 ?296.0 662 404.2 THA 8.67 EL! 147,6 EL8 10.7 ALF 14.89

FLIGHT TIME 274.00 ARRIVAL DATE JAN 9 1978

DISTANCE 647.94t EARTH TO HAR9

RL 149,96 LAL .00

RP 220.66 LAP .01

RC 189.699 GL -.22

PLANETOCENTRIC CONIC

C3 17.724 VHL 4,210

LNCH AZMTH LNCH TIN[

50.00 I? 89 45

60.00 18 16 41

?O.O0 19 17 8

80,00 20 32 56

90.00 21 37 39

IOO.O0 83 19 48

110.00 0 20 30

LOt. 199.48 VL 32.368 GAL -5.13 AZL 90.03 HCA 210.29 RHA 183.28 [CC ,80241 INC .0210 Vl 29.733

LOP 49.79 VP 21.918 GAP ,27 AZP 99.98 TAb 388,69 TAP 178.93 RCA 146.18 APO 820.3? V2 84.946

GP -10.97 ZAL 143.57 ZA@ 35,54 ET$ 171.28 ZAE 95.66 ETE 181.29 ZAC 91.68 ETC 869.81LVI 6.57

DLA -6.86 RAL 344.4? RAD 6641.8 VEL 11,737 PTH 6,77 VHP 3.669 DPA -35.07 RAP 287.28 ECC 1,291?

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIH INJ 2 LAT INJ 2 LONG

8968.78 -29.57 88.89 202.02 129,13 t8 19 14 1998.9 -18.43 70.52

2843.96 -24.9! 8t.44 205.82 122.7? 19 4 S 1044.0 -10.04 91.54

2666.26 -20.68 69.7! 208.50 117,80 20 l 34 1666.2 -7.60 46.?9

2428.96 -17.60 53.30 210,10 114.52 21 16 25 1428.9 -6.13 31.81

2153.39 -|6,44 33.75 210.94 !!3.34 22 33 36 1155.6 -6.50 18,09

1903.41 -IT,GO 14,67 210.10 114.52 23 47 31 903.4 -6,13 333.1?

I?t3.05 -20.68 358,93 208.50 117.00 0 49 3 713.0 -7,90 337.71

DIFFERENTIAL COIIRECTION8

TDE 1.7266 TRA 4.2053 TC3-4,9906 DAU 1.1199

ROE .5190 RRA .5629 RE3 ".4512 FAU ,16150

FOE 3.8960 FRA 9.9074 FC3-9.4230 96P 12637

BDE 1.8020 BRA 4.8420 BC6 4.7_22 F|P 2416

LAUNCH DATE AFR 10 1971

HELIOCENTRIC CONIC

RL 149.89 LAL ,00

RP 820.74 LAP .03

RC 192.D25 GL -.73

PLANETOCENTRIC CONIC

C3 /8.099 VHL 4.234

LNCH AZMTH LNCM TIME

GO.DO 17 33 12

90.00 19 20 29

70.00 19 21 81

DO.D0 20 67 31

90.00 22 2 24

tOO.D0 23 20 23

110.00 O 84 43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 7672.1 8GR 1110.3 893 1302,3 8T 148,0 6R 37,0 18 I04,S

RRT ,9263 RRF ,9461RTF ,9804 CRT .9502 CR$ -.9502 CST -.9999

$GB ?455.6 R26 .0993 R13 .9811 LSA 182.9 MSA 11,3 99A 1.4

691 ?444.0 698 408.9 THA 7,99 ELI 150.2 ELI 11.2 ALF 13.61

FLIGHT TIME 2?9.00 ARRIVAL DATE JAN 11 1972

DISTANCE 638,049 EARTH TO MAR9

LOL 199.48 VL 52.366 GAL -5,82 AZL 90.10 HCA 211,41 9MA 183,40 ECC .80360 INC .0954 Vt 89.736

LOP 30.89 VP 21.882 GAP ,09 AZP 69.92 TAL 328.23 TAP 179.64 RCA 146.06 APO 880.74 V8 24.904

GP -10,50 ZAL 146.96 ZAP 54,44 ET$ 171.61 ZAE 94.44 ETE 181.01 ZAC 92.15 [TC 269.83 LVI 6,1R

DLA -?.16 RAL 345.03 RAD 6642.0 VEL 11.733 PTH 6.78 VHP 3.706 DPA -34.G0 RAP 267.21 EC¢ 1.8979

L-I TIME |NJ LAT INJ LONG INJ RT AGC 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 8 LONG

299?.14 -29,50 88,79 208.78 189,18 18 82 39 196T.! -12.39 70.43

8841.37 -24,81 61,29 206.81 122.64 |9 ? Sl I841,4 -9.92 91,41

8692.44 -20,58 99.48 209.31 !17.69 20 S 43 1662.4 "?.66 41.59

8426.99 -17.46 53.00 210.93 !14.61 21 IT 56 1424,0 -3.97 31.93

2150.10 °19.29 33,4! 211.47 113,44 22 38 14 ItSD.I -5.33 |1,7S

1898.45 -17,46 14,37 210.93 114.61 23 52 I 898.4 -3.97 332,90

1709.26 -20,36 658.40 809.31 117.89 0 33 It T09.3 -?.99 337.31

DIFFERENT |AL C¢IIRECTION6

TDE t,??43 TRA 4,3SSD TC304.?OIG |AU 1,14t2

ROE o|133 RRA .1863 RE3 -,41?2 FAU ,ll??Y

FOE 3.8331 _RA 0.6991 _C3-6,111S 36P 11913

9OE 1.8470 IRA 4°389? 9C3 4,7203 FIP 13el

MID-COURSE [XECUTION ACCURACY OR31T OETERM|HATION ACCURAC?

96T ?S8?.4 8GR lOl$,l 663 !t?l.O IT 140.9 IR 38.t ll 103.l

RRT ,till RRF *Rill RTF ,_01 CRT ,9431 CRI -,9449 COT ",lOll

IG2 7601,1 123 ,0844 RID ,2608 LIA 134,4 NIA I|,l IIA 1.4

80! 792|.? IG2 414,6 THA 7,96 ELI 152.8 EL! It,T ALF !!.ll

LAUMCN DATE APR 10 1971 PLIGHT TIME ETI.OU ARRIVAL DATE JAN IS 197|

HELIOCENTRIC CONIC DIITANC[ 656,|49 EARTH YO HAR8

RL 149.86 LAL .00

RP 881.12 LAP .09

RC 194.959 GL -1,20

PLANETOCEMTRIC CONIC

C$ 18,490 VHL 4.300

LNCH AZMTH LNCH T|Mt

SD.OO I? 36 26

90.00 19 84 8

?0.00 19 85 15

80.00 20 41 45

90.00 22 6 47

, |00.00 83 84 3?

110.00 0 88 37

DIFFERENT IAL CCRRECTION6

TDE 1.8234 TRA 4.9054 TC3-4.7100 |AU 1.1698

ROE .51t8 RRA .4g22 RC3 -.3895 FAU .12409

FD[ 3.8107 FRA g.2865 FC6-5.8100 9SP 13176

60E 1,8939 GRA 4.5322 BC3 4,7238 FGP 8318

LOL 119,49 VL 61,374 GAL -9.32 AZL GO,19 MCA tl2.St 8HA 189,93 [CC ,10402 INC ,1390 Vl 19.?36

LOP 52.00 VP 21.047 GAP -,08 AZP 89,89 TAL 91?,?9 TAP 180.91 RCA 145.94 APO 221,t2 V8 £4,193

GP -1U,OI ZAL 144.63 ZAP 33,6? ETA 17|.99 ZA[ 93,24 [TE 180,7T ZAC 91.39 (TC 299.83 LVI !.11

DLA -7,47 RAL 345,5? RAD 9642._ VEL |!,799 PTH 1,80 VMP 3,?99 DPA -34,16 RAP 28Y.83 [CC 1.6043

L-! TIME INJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

2969.43 -89.47 86.?5 203.SS 129.20 18 85 52 $996.3 -IZ.$8 ?0.42

293g.65 -24.79 91,20 20?.40 !22.68 1g 11 82 1839,8 -g,86 91,34

8959.89 -80,43 99,63 210.12 ll?.gs 20 g 96 IGS9,9 -7.59 48,49

2420.36 -1?.39 52.78 811.76 114.98 21 82 S 1420.4 -9.89 31.33

2146.03 -IG.18 33.16 818.31 113,32 28 48 33 1146.0 -3,20 11.52

18g4.05 -17.35 14,15 211.76 114.68 23 36 12 694.g -S.RS 692.?0

1706.70 -20.48 358.24 810,18 117.95 0 57 4 ?OK,? -7.96 33;,37

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 767g. I 6GR 1006.S 8G3 1241.G ST 151,8 RR 35.5 99 101.9

RRT .g067 RRF .9250 RTF .9800 CRT .g3_0 CR$ -.9396 CST -.9398

6GB 7744.8 R23 ,0800 R!3 ,9805 L3A 185.9 NSA 12.2 SSA :.3

6G1 ?733,3 992 421.S THA 6.80 ELI 155.4 EL2 12,2 ALF 12.46
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LA_I(_ OAT{ AP! I0 ll_| rL|GNT TIM{ |lO.OO ARIIVAL Oil[ JAU II I|YI

_{LIO(INTtI¢ ¢0NI¢ OIIYAII¢[ ltO,Z40 [ARTN TO NAIl

AL 149,11 LAL ,00 LOL |lt,4l YL l$.)ll IAL "I,4| AZL 20,12 NCl 21),11 lii |1},1t {¢C ,t010? SNC ,|$11 Vl lt,?l|

4P Ill,S0 LAP ,|! LOP 11,11 VP 2|,111 GAP ",IS AZP l|,Ol TAL ]|?.3i TAP l|0,|l |CA 14S,81 AP0 lZl,I| Y2 24,lll

RC Lit|Ill GI. *1,t1 GP -t,lS IAL |i4,?l ZAP t2,14 [TI |?i.)l ZA[ 12,02 (T[ $10,$S IA¢ I),O0 (TC 16l,lY LVI l.tY

PLAN{TOC[NTQI¢ ¢ONIC

C) 18,itl YHL 4,]42 Dt.A "?.?t RAL _ll,lO RAO t4_12,3 V[L ll,?ll PTH I,It VHP ).??S OPl -35,?4 RAP 2l?,58 (CC I,)llO

LNCH AINT_ LNCN Tim[ L'| TIN[ INJ LAT INJ LONG INJ RT A$C |NJ AZN?H INJ TIHE R) Cl? TIN INJ 2 LAT INJ ! LON9

50.00 |? 3| 2l 2961.12 -26,48 li,76 204,32 _2|,20 || 28 55 _166,i *|2,33 YO,13

90.00 18 2? 21 2939.29 -_4,24 01.22 208.20 |_2.89 19 14 40 1839,3 *|.l) 91.1t

?0.00 19 28 52 295i,4| -20,44 |9.24 2|0.93 !12.98 20 13 l0 1651.4 "?,Sl 4|,31

80.00 20 45 39 24tl.0_ -12.2| S2,64 _12.58 |14.23 21 2S 52 14|l,0 -S.?? 3l,_0

tO,GO 22 10 49 2143.26' -19.19 33,00 213.14 113,52 22 AS 32 1143.3 -5.11 !1,56

t00.00 23 20 31 1892,49 "12._1 14.01 212.58 1|4.?3 _4 0 4 892.3 -3.?r 392.52

110,00 0 32 14 1703.23 °20.44 358.16 210.93 117,98 I 0 40 703.2 "?.51 337.30

OIFY[RCNTZAL ¢ClqACCTION$ N|O'C_JR3( (XECUT|(:tl ACCURACY OiIBIT O[T[ANllqATION ACCUAnCY

TOE 1.8241 ?AA 4.95?0 TC3-4.2242 8AU |.||44 36? ?827.4 SGR 9e2.0 SG3 1211.1 ST 154.? SR 34.9 SS 100.6

ROE .5113 AAA .4558 RC3 -.3589 FAU .12048 RAT ,8940 RRF .9124 RTF .9?97 CRY .928? CA| -.9326 CSY o.9998

FOE 3°?9?9 fnA 9.1709 FC3-3.5200 83P 13440 350 7886.3 R23 ,0756 R13 .9002 LSA 167.4 NSA |2,? SSA 1.3

60( 1.9426 6AA 4.6796 BC3 4.?Z78 F|P 226? 361 18?4.6 SG2 428,$ THA 6.29 [L! t$8,t [L2 12.? ALF 11.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

bAUHCH OAT[ APR 11 tg?t

H[LIO¢ENTR|¢ CONIC

Rb 149.90 bAh ,00

RP E07.32 LAP -1,85

R¢ 38,291Gb -11,83

PLANETO¢ENTR|C ¢0NIC

¢3 38.398 VHL 6.197

LNCH AZHTH LNCH TINE

30,00 18 2 53

80,00 19 9 0

70.00 20 32 50

80.00 22 12 SZ

80,00 23 49 30

100,00 0 5g 40

110,00 1 38 12

FL|GNT TIN( 126,00 ARRIVAL DATE AUG tS 1971

DISTANCE 355,032 EARTH TO MAR8

LOL 200.49 VL 34,450 6AL -5.91AZL 92.13 NCA 112.49 8HA 927,29 ECC ,3S388 IHC 2.1250 VS 29.729

tO • 319.9T VP 26,389 GAP 20,14 AZP 88.95 TAL 33T,IT TAP S6.96 RCA 148.83 APO 30T,T¢ vz 28,420

6P 2,58 ZAb 130,70 ZAP 170,05 ET$ _94.80 2AE !.70,70 ET[ 125,25 ZAC 103,55 ETC 276,18 Lvl -18.2!

DbA -21,98 RAL 338,T? RAO 6650,1VEL !_,581PTH T,4S VHP 9,839 DPA *16,92 RAP 312,80 [CC 1,8318

L-I TIHE INJ LAY ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CGT TIN INJ 2 bAT _NJ 2 LONG

28_4.48 -24.50 8E,73 204.88 t32,tg 16 50 E8 1854,S -8.T8 63,80

2878.69 018,50 72,17 209.96 129.47 19 53 39 1978.7 -2,83 93.93

2432.22 -12,70 58,28 214.05 121,97 2t 13 22 1432,2 1.09 38,52

2119.14 -8.03 35.29 218.83 118.85 22 48 11 1119,1 4,32 14,75

1807,44 -8,10 13,41 217,88 117,67 24 19 38 807.4 S,S? 852,57

1893.61 -8,03 358,66 216,83 118,85 1 26 13 5g3.6 4.32 338,12

14_,04 -12.70 345,19 214.05 121,9T 2 0 51 479.0 1.0g 325.43

DIFFERENT IAL CCRRECTIONS

TOE -.7331TRA-l,3347 TC3 -.0679 BAU ,0688

ROE -.5437 iRA .1214 RC3 .11ll FAU .03923

FOE ,5143 FRA 1,8673 FC3 -,8844 BSP 2773

8DE .9127 8RA 1.5395 BC3 ,1302 FSP 243

LAUNCH DATE APR 11 197]

HELIOCENTRIC CCtqlC

MID-COURSE EXECUTI(_N ACCURACY ORBIT DETERMINATION ACCURACY

86T 1872,9 5GR 535,1 $93 176.6 6T 40.g $R 25.2 88 29,3

RRT ,1617 RRF -,1732 RTF -,8080 CRT ,7861 CRS ,6367 CST .9760

368 1756.4 R23 -.0256 R13 -.8087 LGA 53.5 NSA 16.6 8SA 1.1

861 1675,4 562 52T,2 THA 3,29 ELI 46.0 EL2 13,9 ALF 25.80

FLIGHT TINE 128,00 ARRIVAL DATE AUG 17 lg?t

DISTANCE 357,793 EARTH TO MARS

RL 149.90 LAb ,00

RP 207.22 LAP -1.85

RC 56.455 GL -12.25

r'LANET(XENTRIC CONIC

C3 36.495 VHL 8,0_]

LNCH AZNTH LNCH TINE

50.00 18 5 30

60.00 lg 12 12

70,00 20 38 30

80.00 22 17 52

90.00 23 55 4

100,00 1 4 39

110.00 1 40 12

LOL 200.46 VL 34.315 GAL -5,77

LOP 321.23 VP ZG.224 GAP 19.65

GP 2.89 ZAL 130.71 ZAP 169.19

DLA -22.03 RAL 33g.02 RAg 6r:_49,4

L-I TIME INJ LAT INJ LONG

2834,07 -23,36 81.70

2658,71 -17.61 71.00

2407,91 -11.82 34.94

209].71 -7.13 33.76

1778.15 -9,18 11,78

1566.19 -7.13 355.13

1434,73 -11.82 343.86

AZL 92.15 HCA 120,75 SNA 223.73 ECC .34333 INC 2.1513 Vl 29.725

AZP 88.90 TAL 337.22 TAP 97.97 RCA 146.91 APO 300.54 V2 23.432

iTS 16548 ZAE 171,13 ETE 120.17 ZAC 103,61 ETC 276,26 LVI -18,44

VEL 12.505 PTH 7.39 VHP 9.546 DPA -16.71 RAP 312.98 ECC 1.6008

INJ RT A$C INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

204,21 132.61 18 52 44 1834,1 -5,74 84,73

209.50 126.86 19 58 29 1656.7 -1.86 52.48

213.61 122.28 21 16 58 1407.9 2.02 35.23

2]6.43 119,07 22 52 43 1091.7 3,24 13.24

217.50 117.84 24 24 43 778.2 8.39 350.92

216.43 119.07 1 30 46 966.2 3.24 334.$1

213.61 122.28 2 4 27 434.7 2.02 324.16

DIFFERENTIAL CCRRECTION8

TDE -.7313 TRA-1,3242 TC3 -,oGog 8AU ,0852

fiDE -,5264 RRA .I]00 RC3 .1189 FAU ,04047

FDE .5334 FRA 1.7359 FC3 -.9600 96P 2851

80E .9013 BRA 1.5251 BE3 ,1338 FGP 281

hAUNCH DATE APR 11 1971

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

3GT 1708.4 8GR 531.6 $93 188.4 ST 41.8 8R 25.0 88 30.3

RRT .1766 RRF -.1892 RTF -,8147 CRT .7885 CR8 ,63T7 CGT ,97S1

SG5 1789.2 R23 -.0310 813 -.8154 L6A 55,0 NSA 16.6 88A 1.1

561 17|1.3 892 522,4 THA 3.47 ELI 48,8 EL2 13.7 ALF 27,88

FLIGHT TIME 130.00 ARRIVAL DATE AUG 19 1971

H[LIOCENYR|C CONIC

RL 149.90 LAL ,00

RP 207.13 LAP -1,85

RC 56.70! GL -12,68

PLANETOCEflTRIC CONIC

C3 34,73t VML 5.893

LNCH AZMTN LNCH TIN[

50.00 18 8 ]0

80.00 19 15 29

70.00 20 40 58

80,00 22 23 8

90,00 0 4 53

100.00 1 9 53

110.00 | 44 21

DISTANCE 390,633 EARTH TO MARS

LOL 200,49 VL 34.187 GAL -5,62 AZL 92.18 HCA 122.01 SNA 220,4T GEE ,33329 INC 2.1783 Vt 29,729

LOP 322.80 VP 26,097 6AP 19,17 AZF 88,84 TAL 337.28 TAP 99,29 RCA 146,9g kPO 293.94 V2 28.443

GP 2.80 ZAL 130,70 ZAP 168.32 iT9 166,05 2AE 171,48 ETE 114.83 ZAC 103.67 ETC 278,35 LVI -18,87

DLA -22,40 RAb 338,28 RAD 9648.8 VEL ]2,435 PTH 7.34 VHP 8,261 DPA -16,30 RAP 313.34 ECC 1,9718

L-I TIME INJ LAT INJ LONG INJ RT AGC INJ AZNTH INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

2813,_5 -22,82 80.87 203,77 133,05 18 33 4 1813,8 -4.72 83,07

2834,84 -18,70 88,84 209.07 127,23 19 98 24 1834,8 ".89 91,43

2383.3] -10.92 53.60 213.21 ]22.55 21 20 42 1383.3 2.96 ]3.gG

2063,71 -8,20 32.20 216,07 119.27 22 57 29 1063.7 8.17 ]1.89

1748,08 -4,22 10,07 217,16 117,99 0 34 1 748.1 7,54 349,21

1538.18 -8.20 353.57 2]1.07 118,27 ! 33 32 338.2 6.17 333.05

1430.13 -10,92 342.52 213.21 122.86 2 8 IS 430.1 2.98 322.88

DIFFERENT IAL CORRECTION8

TOt -,7292 TRA-I.St20 TO3 -,0532 IAU .0640

ROE -,S097 flRA .OgOS iC3 o127_ FAU ,04177

FOE ,3534 FRA 1,807| FCS-],0411 |iF Z931

80E ,8897 IRA 1.S161 6C3 ,1371 FSP 281

LAUNCH OAT[ APR 11 1911

HELIOCENTRIC CONIC

Rb 148,90 LAL ,00

RP 20?.0§ LAP -1,84

RC 97,080 6L -13,11

PLAN[TO¢ENTR|C CONIC

C3 33,088 VNb 9.753

LNCH AZNTH bNCH TIN[

30,00 18 10 54

80.00 t9 18 82

TO.DO 20 43 17

80.00 22 28 35

90.00 0 11 7

100,00 I 15 23

110.00 I 48 39

OIFFERENT I AL CORRECTION8

TOE -.7283 TRA-1.4999 TC3 -.0438 6AU .0632

ROE -.4937 RRA .0868 RC3 .1360 FAU ,04318

FDE .3743 FRA 1.8833 FC3-1,1287 BGP 2997

BOG ,8782 BRA 1.5024 BCS ,1429 FGP 303

NIl-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

8_T 1742.8 SGR 928,0 803 201,0 8T 42,T 8t 24.8 18 31,4

R_T ,1926 tRF 0,2088 RTF ",_gt3 CNT .7929 CR| ,8390 CiT ,8749

3GB _821.] R23 ",0339 R13 -,8|20 LIA S8,2 Nlk I8,9 88A 1,2

391 1749,] 552 3t7,2 THA 3,88 2L1 47.5 EL2 13.8 ALF 27,14

FLIGHT TIME 132,_6 ARRIVAL OATE AUG 21 1871

DISTANCE 363,926 EARTH TO HAll

LOL 200,49 Vb 34,069 GAL -3,48 AZL 9_.|1 HCA 113,|0 IRA 217,46 ECC ,32379 INC |,2091 Vl 22.721

LO_ 323,78 VP 23,918 GAP 18.70 AZF 88,?8 TAL 337.33 TAP 100,92 RCA 147,0? APO 28?,88 V2 R|,4||

GP E,92 ZAb 130,86 ZAP 187,42 [T9 166,33 ZAE I71,?3 [TE 109.37 ZA¢ 103,?S ET¢ |T$,43 LV| -18,80

DLA -29.79 RAL 339,50 RAO 6645,2 VEL ]2,3?0 PTH

L'I TIHE INJ LAT

tT93,22 -11.6|

2812.46 -13.78

2388.42 -10.01

2035.10 -S.24

1717.11 "3*23

1509.57 -5.24

1405.24 -10.01

?._9 VNP 8,280 DPA -18.28 RAP 313.88 [CC 1,1447

INJ LONG INJ RT AGC INJ AZMTH INJ T|H[ PO CGT TIN INJ 2 LAT INJ 2 LONG

79.�T 203,37 133.46 18 57 2T IT83.2 -3.62 83.01

68.68 200,86 127,38 20 2 23 1612.5 .08 50.8?

52.26 212,54 122.83 91 24 35 1350.4 3,90 39.88

30.61 215.74 118.44 23 2 31 !039.1 ?.12 10.09

8,34 216.85 118.11 0 39 44 717.1 8.30 34T.43

351,98 215.74 118.44 1 40 33 50g.s ?.12 331.48

341,17 212.84 122,83 2 17 4 405.2 3.90 321.89

NID-COURGE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

86r |775,1 8GR 324.4 393 214,3 8T 43.6 88 24.8 39 32.3

RRT ,2102 RRF -,2237 RTF -,82?? CRT ,7967 CRS .8407 CGT .g734

SGB 1851,0 823 -,0367 R13 -.8286 LSA 57.3 NSA 16,9 85A 1.2

561 1778.9 $92 511.6 THA _.88 ELI 48,2 EL2 13.5 ALF 26,46
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCH SATE APR 11 1971

MGLIO¢EHTRIC CONIC

RL 149.90 LAL ,00

RP 206.9? LAP -!,84

RC 57,440 GL -13,5?

PLANETOCENTRIC CONIC

C3 31.880 VflL 5.620

LNCN AZMYM LNCM TIRE

SO.O0 18 13 A2

60.00 19 22 21

?0.00 20 49 46

8D.OO 22 34 23

90.00 0 17 43

100.00 ! 21 10

110.00 I 53 8

FLIGHT T|N_ tS4,OO ARRIVAL DAY[ AUG 23 19?1

DISTANCE 566.70t

LOt. 200.46 VL 33.951 GAL -S,S5 kZL 92.23 HCA t24.64 8MA

LOP 32$,63 VP 2S.776 GAP 18.23 kZP 89,73 TAL 337,42 TAP

GP 3.05 ZAL 130.62 ZAP 166,31 ITS 168.g4 ZAE 171.90 [T[

EARTH TO MARS

224,?4 ECC .31475 INC 2.2547 Vl 26.Y25

101.98 RCA 147.15 APO 282,35 V2 26.462

103,93 ZAC IOS.SS ETC 278.52 LVI -19.15

Okk "23,19 RAL 339.74 RAD 8M?,6 VEL 12,309 PTH ?,24 VHP 8.719 DPA "16.06 RAP 314.00 ECC !.5197

L-I TIME INJ LAY INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2772.80 -ID,?l 78,67 202,99 133,83 18 39 54 t772.8 -2,67 62.16

2sgo.2o -14.86 87,53 208.30 127,90 20 3 32 IS90.2 1.06 49,30

2535.25 -9.09 50,90 212.51 123.07 21 28 39 1333.2 4.86 31.34

2005.83 -4.26 28.99 215.45 119.$8 23 ? 48 lOOS.8 8.09 8.46

1685.20 -2.20 6.55 216.$9 118.20 0 45 48 685.2 9.45 345,62

1480.30 -4.26 350.36 215.45 119.58 ! 45 51 490.3 8.09 329.82

1580.07 "9.08 339.82 212.51 123.07 2 !6 8 380.1 4.86 320.25

DIFFERENT IAL CCRRECTI_N._

TOE -.7231 TRA-1.4869 TC3 -.0340 BAU .0630

RDE -.4782 RRA .0751RC3 .1453 FAU .04462

FOE .5961 FRA 1.8625 FC3-1.2232 DGP 3067

BDE .86T0 BRA 1.4888 BC3 .1493 FSP 326

NID-COAJR6E EXECUTION ACCURACY ORBIT DETERNIMATION ACCURACY

8GT 1806,9 $GR 520.9 $63 228.6 67 44.4 SR _4,4 66 33.6

RRT .2294 RRF -.2465 RTF -,8536 CRT .8007 CRS .6427 CST .9725

SGD 1880.5 423 -.D40o R13 -.6348 LSA 58.5 MSA 16.5 6SA 1.2

SGI 1811.2 SG2 505.8 THA 4.10 ELI 48.9 EL2 13.3 ALF 25.81

LAUNCH DATE APR 11 1971 FLIGHT TIME 136,00 ARRIVAL DATE AUG 25 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .OD

RP 206.90 LAP -1.84

RC 57.930 _. "14.03

PLANETOCENTRIC CONIC

C3 30.175 VHL 5.493

LNCH AZMTM LNCH TIME

50.00 18 16 33

60.00 19 25 57

?0.00 20 54 23

80,00 22 40 29

90.00 0 24 45

100.00 1 27 17

110.00 I 57 48

DIFFERENTIAL CCRRECTION6

TDE -.7198 TRA-1.4732 TC3 -.0240 BAU .0633

RDE -.4634 RRA .063! RC3 .1552 FAU .04618

FDE .6186 FRA 2.0457 FC5-1.3246 BSP 3132

BOE .8561BRA 1.4745 BC3 .1570 F6P 351

DISTANCE 369.869

LOL 200.46 VL 33.845 GAL -5.22 AZL 92.26 HCA 125.81 $NA

LOP 326.29 VP 25.642 GAP 17.78 AZP 88.67 TAL 337.50 TAP

GP 3.18 ZAL 130.56 ZAP 163.5_ ETS 167.29 ZAE 171.99 ETE

EARTH TO MARS

212.22 ECC .30623 INC 2.2643 Vl 29.725

103,31 RCA 147.23 APO 277.21 V2 26.469

98.69 ZAC 103.92 ETC 2?6.60 LVI -19.36

LAUNCH DATE APR 1! 1971

DLA -23.60 RAL 339.96 RAD 6647.1 VEL 12.232 (!TH 7.20 VHP

L-! TIME INJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIME

2732.42 -19.74 ?7.69 202.64 134.21 19 2 26

2567.85 *13.92 66.39 207.96 128.21 20 8 45

2507.77 -9.13 49.54 212.21 123,29 21 32 53

1976.83 -3.25 27.34 215.21 119.70 23 13 25

1652.20 -1.14 4.71 216.38 118.26 0 52 18

1450.31 -3.25 348.?1 215,21 119.70 1 5! 27

1354.59 -8.13 338.46 212.21 123.29 2 20 22

MID-C(X_RSE EXECUTION ACCURACY

$GT 1837.4 Gr,,R 517.5 8G3 243.7

RRT .2501 RRF -.2690 RTF -.8394

$GB 1908.9 R23 -.0436 R13 -.8405

SGI 1842.3 $62 499.7 THA 4.35

HELIOCENTRIC CONIC

RL 149.90 LAL ,OO

RP 206.85 LAP -1.83

RC 58.496 GL -14.50

PLANETC_ENTRIC CONIC

C3 28.6Y4 VHL 5.373

LNCH AZNTH LNCH TIME

50.00 18 t9 30

60.00 19 29 41

70.00 20 58 17

60.00 22 46 S?

90.00 0 52 17

100.00 I 3S 44

tlO.OD 2 2 59

OlFF£RENTIAL CCRRECTION8

TOE -.7157 TRA-I,4583 TC3 -.0129 BAU .084!

R02 ",4481 RRA .OSIO RC3 ,1656 FAU .04764

FOE .6419 PRA 2.152? PCS-1,434S 16P 3188

8DE ,i448 6RA 1,4584 6C3 11861 F6P 37?

FLIGHT TIME 138.00

DISTANCE 373.121

LOL 200.46 VL 33.740 GAl. -5,09 AZL 92.29 HCA 12?.08 SNA

LOP 327,56 VP 25.513 GAP 17,SS AZP 88,68 TAL 337.59 TAP

GP S.32 ZAL 130.48 ZAP 164,62 ET8 187.58 ZAE t72.01 ETE

LAUNCM DATE APR tl 1911

8,439 DPA -15.84 RAP 314.30 ECC 1.4966

PO C$T TIM INJ 2 LAT INJ 2 LONG

1752.4 -1.65 61.31

1567.9 2.05 48.24

1307.8 5.82 30.00

975.8 9.07 6.77

652.2 10.49 343.72

450.3 9.07 328.14

354.6 5.6Z 318.91

ORBIT DETERMINATION ACCURACY

ST 45.2 $R 24.2 6S 34.0

CRT .8051 CRS .6449 CST .9715

LSA 59.? NSA 16.5 6SA 1.2

ELI 49.6 EL2 15.1 ALF 25.19

MELIOCENYRIC CONIC

RL 149,60 LAL .00

RP 2DS.80 LAP -1.82

RC 59.137 6L -14.99

PLANETOCENTRIC CONIC

C3 27.666 VHL 5.280

LNCM AZMTH LNCM TIME

50.00 16 22 31

60.00 19 53 31

70.00 21 4 22

60.00 22 53 48

gO.DO 0 40 24

100,00 I 40 36

110.00 2 T 44

ARRIVAL DATE AUG 2T 19?1

EARTH TO MAR6

209.99 [CC .29821 ]NC 2.2946 Vl 29.123

!04,67 RCA 147.$0 APO 2T2.49 V2 26.476

93.80 ZAC 104.03 ETC 276.67 LVI -16.60

DLA "24.05 RAL 340,19 RAO 8648.6 VEL 12.|99 PTH 7,16 VHP

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2732,07 "18.77 78.73 202.33 t54.58 19 S 2

2345,42 -12.g? 65.25 207.66 128.50 20 18 6

8281.98 -7,16 43.17 211.93 123.48 21 37 19

1945.04 "8.21 25.65 215,00 119.78 23 19 82

1617.94 -.03 2.80 216,21 116.28 O 59 IS

1419.51 "2,21 347.01 215.00 118,78 | 57 84

1328.80 -7.16 337,09 211,95 123.40 2 24 48

MID-COURSE EXECUTION ACCURACY

8GT 106S,9 8GR 514.S SG3 288,8

RRT ,|T|5 RRP ",2034 RTP ",_.47

866 |I3S,S R2) ",0477 RI3 ".6460

$6! 1071.6 8G2 493.4 THA 4.81

8,200 DPA "15.62 RAP 314.58 ECC 1,4732

PO CST TIM INJ 2 LAT INJ 2 LONG

1732.1 -.62 60,46

1545,4 S,9S 4T,16

1282.0 6,80 28.63

945.0 10,97 S,O3

817.9, 11.52 341.73

419.S tO.O? $26.40

320.0 6.00 $17.55

OROIT DETERMINATION ACCURACY

IT 45.9 SR 24.0 $| 38.0

CRY ,i986 CRI ,6474 CSY ,ITOl

LIA 80,6 Nlk 16.4 IIA 1,8

EL1 50.2 EL! 12,S ALP |4°83

FLIGHT TIME 140.00 ARRIVAL DATE AUG 20 187!

DISTANCE 376,449 EARTH TO MAR1

LOt. 600.46 VL 33.643 &AL "4.9? AZL 92.33 HCA 120.34 IRA 2D?.?S ECC .20061 INC _.3263 Vl 29.128

LOP 328.83 VP 25,391 GAP 16.60 AZ9 66,36 TAL 337.86 TAP 106o03 flCA 147.$7 APO 264o12 V| 25,488

GP S,46 ZAL IS0,38 ZAP 163.65 ET$ 167,83 ZAE 171,87 ETE 89,37 ZA¢ 104,14 ETC 278.74 LVI -19.05

DLA -24.4? RAL 340.41 RAD 6646.1 V[L 12.150 PTH 7,12 VHP ?.865 DPA -t5.39

L-! TIRE INJ LAT [NJ LONG |NJ RT A$C |NJ AZNTH INJ TIME PO CST TIM

2?11,76 -17.80 ?5.?6 202,05 134,89 19 7 43 1711,8

2322.92 -12.01 84.12 207.40 128,76 20 IS $4 1522.9

2233.86 -6,18 46,?g 211,73 123,69 21 41 58 1235.g

1913,33 -1.14 23.91 214.85 119,84 23 25 42 913.3

1582,21 1,12 .81 216,10 118.26 1 6 46 582.2

1387.81 -1.14 $45.27 214,95 119.84 2 3 44 3e?,8

1302.68 -6,18 335.71 211.73 123,66 2 2g 27 302.7

DIFFERENTIAL CCRRECTION6

TD[ -.7114 TRA-l.4432 TC3 -,0010 6AU .0653

ROE -,4354 RRA ,0387 RC3 .i767 FAU ,04963

FD[ .6661 FRA 2.2242 FC3-1,5529 D6P 3245

DOE ,8841 BRA 1.4437 6C3 .I767 F$P 405

RAF 314.83 ECC 1.4553

INJ 2 LAT INJ 2 LONG

• 40 59.61

4.02 46.06

7.78 27.2S

11.06 3.22

12,56 338.64

11.08 324.$9

7.78 316.16

ORBIT DEYERM[NATION ACCURACY

8T 46.6 SR 23,? SS 3?.2

CRT .8146 CRS ,6504 CST .9694

LSA 62.0 MSA 16.4 8_A 1,2

ELI 50.9 EL2 12.6 ALF 24.11

MID-COURSE EXECUTION ACCURACY

6GT 1893.1 $GR 511.5 SG3 27?.0

RRT ,2968 RRF -.3196 RTF -.8498

gGB t960.9 R23 -.0521 R13 -.8511

661 1899,6 SG2 486.8 THA 4.91
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 11 18Tt

HELIOCENTRIC C_NIC

RL 145.60 LAL ,00

RP 206.75 LAP -1,82

RE 59.850 GL -15,41

PLAN[TO(EHTRIC CQNI¢

C8 26.552 VHL 5,153

LNCH AZHTH LNCH TIRE

SO.O0 18 2S 50

GO,DO 19 3? 30

?O,OO 21 9 40

80.00 25 1 T

90.00 0 49 12

100.00 I 47 55

l:lO.00 2 13 3

FLIGHT TIH[ 14t,O0 ARRIVAL DATE AUG $1 1971

DIITANCE 379,048 EARTH TO HAll

LOL 800,46 VL 33,55| GAL -4,85 AZL 96,36 HCA t29,8| IRA DOS,?? ECC ,Et$44 INC 2,3590 Vl 19,72S

LOP 330,10 VP 25.275 GAP 16,46 AZP 88,50 TAL 537.78 TAP 107,3g RCA 14T.44 APO 264.09 V2 26,48T

GP 3.64 ZAL 130,28 ZAP 162,15 ITS 168.06 ZA[ 171,89 ETE 15,48 ZAC IO4,2T [TC 276.81 LVI -EO,OT

DLA "94.83 RAL 34D,64 RAD 664S,6 VEk IE,104 PTH ?,De VHP ?,?29 DPA -15.15 RAP 315,Dl [CC 1.4370

L-I TIH( INJ LAT ZNJ LONG ]NJ RT AGE INJ AZHTH ZNJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2891.5_ -16.82 ?4.85 201.81 135.|9 19 ID 28 1691.5 1.41 S8.TS

2500,35 -11,05 62.99 207,18 129,01 EO 19 11 1500.3 5.01 45,00

2229.38 -5,18 46,39 211,55 123.81 21 48 50 t229.4 6.77 _5,83

1600.98 -,03 22.!1 214.75 119,85 23 32 28 880.6 12.12 1.59

1544.68 2,35 358,?1 216.06 118.19 1 14 $7 544.7 13.67 53?,48

1355,06 -.03 343.48 214.?5 119.86 2 10 30 355.1 12.12 322,71

1276.19 -5,18 354,31 211,55 123,81 2 34 19 276,E 8,T7 314.?5

DIFFERENTIAL CCRR[CTION|

TOE ".7073 TRA-1,4274 TC3 .0104 8AU ,OD?O

RnE -.4223 RRA .0280 RC3 .1683 FAU ,05148

FOE .691? FRA 2,3208 FC3-1.6788 BSP 3304

DOE .6238 BRA 1.4276 BE3 .1886 FGP 455

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1918.8 8DR $09.1 IS3 295,3 IT 47.3 tR 63.5 86 38,4

RRT ,3230 RRF -.3484 RTF -.8544 CRT ,8201 Cfl$ ,6539 CST .9682

$GB 1985.2 R23 -.Ol?D R!5 -.$IDO LSA 63.2 NIA 16.4 68A 1.2

IGl 1926.5 8G2 479.9 THA 5.22 ELI 51.3 EL2 12,4 ALF 25.92

LAUNCH DATE APR 11 1971 FLIGHT TIME 144.00 ARRIVAL DATE 6EP 2 1971

HELIOCENTRIC CCnlC

RL 149.90 LAL .00

RP 206.72 LAP -1.81

RC 60.633 GL -16.00

PLAN[TOCENTRIC CONIC

C3 25.518 VHL 5,051

LNCH AZMTN LNCH T1HE

50.00 18 28 50

60.00 19 41 39

70.00 21 15 15

8O.O0 23 S 58

9O.OO O 58 51

100.00 I 55 46

110.00 2 18 37

DISTANCE 383,308 EARTH TO MARS

LO(. 200,46 VL 33,465 GAL -4,74 AZL 92,39 HCA 150,88 6MA 203,95 [CC .27665 INC 2,3930 Vl 29.725

LOP 331.37 VP 25.164 GAP 16.04 AZP 88,43 TAL 357.89 TAP 108.7? RCA 147,51 APO 260.35 V2 26.491

GP 3.81 ZAL 130,18 ZAP 161.82 ETS 168.24 ZA[ 171,77 ETE 82.19 ZAC 104.41 ETC 276.87 LVI -20.32

DLA -23,40 RAL 340,86 RAD 6645,2 VEL 12,062 PTH 7,04 VHP 7,501 DPA -14.92 RAP 315.27 ECC 1,4200

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2671.29 -15,84 ?3.98 201.61 135.47 19 15 21 1671.3 2.43 37,92

2477.63 -10.0? 61.87 207.00 129.23 20 22 56 1477.6 6.01 43.90

2202.43 -4,15 43.98 211.42 123.93 21 51 S? 1202.4 9.T7 24.39

1846.53 1.12 20.24 214.70 119.04 23 39 44 846.5 13.18 859.38

1504.82 3.61 356.48 216.08 118.07 1 23 56 504.8 14.80 355.05

1321,00 1.12 _41,61 214.70 119.84 2 |7 47 321,0 13.18 320,74

t249.23 -4.15 332.89 211.42 123.93 2 39 26 249.5 9.77 313.30

DIFFERENT IAL CCRRECTIOMS

TOE -.6907 TRA-1.3982 TC3 .0416 DAU .0700

ROE -.4096 RRA .0133 RC3 ,2011 FAD .03351

FDE .7177 FRA 2,4208 FC3-1.6155 BSP 3200

8DE .8030 BRA 1.3982 BC3 .2055 FBP 407

LAUNCN OATE ARM 11 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1922,9 8DR 507.3 SG3 314,7 GT 4T.2 8R 23,2 86 89,6

RRT .3518 RRF ".3789 RTF -.8640 CRT .8238 CR6 .6377 C6T .9660

IGD 198_,? R23 -,0591 R13 -,8657 L8A 63,8 NSA 18.3 66A 1.2

$GI 1931,7 IG2 472,7 THA 5.84 ELI 51,2 EL2 12,1 ALP 23,4?

FLIGHT TIN_ 146.00 ARRIVAL DATE 6EP 4 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .00

RP 206,70 LAP -1.80

RC 61,4_3 GL -16,5_

PLANETOCENTRZC CON|C

C3 24.364 VHL 4.956

LNCH AZNTH LNCH TIN[

30.00 16 32 9

60.00 19 45 56

70,00 21 21 8

80.00 23 17 R4

90.00 1 9 32

10O.O0 2 4 12

1t0.00 2 24 RI

DISTANCE 386,828 EARTH TO MARS

LOL 200.48 VL 33.383 GAL -4,63 AZL 92,43 HCA t32.15 6MA 206.23 [CC ._7025 INC 2.4283 Vt 29,?23

LOP 332.64 VP 25,058 GAP 15.63 AZP 88,37 TAL 338.00 TAP 110.14 RCA 147.58 APO 256.96 V2 29.494

GP 4.00 ZAL 130.02 ZAP 160.57 ETS 168,39 ZAE IT1.84 ETE 79.49 ZAC 104.57 ETC 276.93 LVI -80.56

DLA *25,88 RAL 341,08 RAD 6644,t VEL 12,022 PTH 7,01 VHP 7,280 DPA "!4,67 RAP 315,44 ECC 1,4043

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2651.20 -14,87 73,0! 201,44 135,T4 19 11 20 1651,2 3,44 57,00

2454.94 -9.10 60,75 " 206.86 129,45 20 26 51 1454.9 ?.00 42,80

2179,14 -3,12 42,55 211,34 124,03 21 57 21 1175,1 10,77 R8,91

1811.11 2.32 18.29 214.73 119,Tl 23 47 35 011.1 14.27 38Y.31

1462,19 4,9? 354,09 210.19 !!7,88 1 33 54 462,8 15,9l 332,48

1285,S8 2,32 339,6t 214,73 !!9,78 2 95 3? EB5,R 14,87 310,69

1221.96 -3,12 331,46 GILD34 124,03 2 44 50 222,0 10,77 311,83

DIFF[RENTIAL CORRECTIONi

TOE ",6920 TRA't,3|70 TC3 ,0437 §AU ,0717

ROE -.3971 RRA -,OOO| RC3 .2140 FAU ,055D3

FOE .7452 FRA 2.12?1 FC3-I.96D? ElF 3369

IDE ,?982 IRA 1°3670 DCI ,Ells FSP S01

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SiT I_54.0 IGR 586,4 iS3 333,3 IT 48,11R 23,0 II 40,9

RRT .38|4 RRF ",4117 RTF -._eSt CRT .8314 CRI .$685 CIT ,lest

3GB EOI8,5 R23 -,OG_g R13 -,3670 LSA 13,2 MIA 16.3 llA 1.1

IGt 1994.1SGE 46S,7 THA 5,88 ELl 52.8 ELl lI,i ALF 12.ll

LAUNCM DATE APR 11 ll?l FLIGHT TIHE 141,00 ARRIVAL DATE IEP 6 _171

HELIOCENTRIC CONIC DIITAHC[ 380,401 EARTH TO MARl

EL 149,90 LAL .DO LOL EDD,48 VL 33,309 GAL -4.St AZL 82.4T HCA 133,46 ink 200.61 [CC ,EI4EO IMC 2.4t50 Vl E9, Yll

RP 209.68 LAP -1.79 LOP 333.91 VP 24.93? GAP 13.22 AZP 86.31 TAL 338,11 TAP 111,5E RCA 147.14 APO 233.6? v2 R9.494

RC 92,399 GL -t?.OI

PLANETOCENTRIC CONIC

C3 R3.964 VHL 4.8l?

LNCH AZNTH LNCN TIME

SO.O0 16 35 34

90.00 19 SO 24

TO.DO 21 2? 15

80.00 23 26 34

90.00 I 21 36

• 100.00 2 13 22

110,00 2 30 38

DIFFERENTIAL C_RECTICN6

TOE -.6909 TRA-I.3?22 TC5 .0496 BAU .0730

ROE -.3663 RRA -.0140 RC3 .2278 FAU .05787

FOE .7748 FRA 2.6393 FC3-2.1152 DSP 3419

ODE .7917 BRA 1.3723 DE5 .2332 FSP 538

GP 4,19 ZAL 121,88 2AP 139,50 ET3 181,|1 ZAE 171,50 ETE 7?,32 2AC 104,74 [TC t?l,90 LVl -20.1R

DLA -26,3D RAL 341,31 RAD 6644,4 V[L 11,938 PTH

L-! TIN[ INJ LAT

2631,1? -13.19

2432.13 -D.I!

_147,33 -2.09

1773.87 3.38

1415,$9 6,45

1248.34 3.3t

1194.13 -2,06

8,98 VHP ?,066 DPA "14.43 RAP 318.31 [CC 1,3DDR

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

72,12 201,32 135,gl 19 19 25 1131,2 4,44 56,24

59.D3 206,77 129,81 20 30 38 1432,1 T.99 41,69

41.09 211,32 |24,10 22 3 3 1147,3 11.79 21,40

16,25 214.82 118,86 23 56 8 ??3.9 IS,3g Ill,It

$51,46 216,39 117,59 1 45 12 415,6 17,23 829,63

33?,61 214,82 119.68 2 34 ID 241,3 15,39 316,48

530.01 211.32 124.10 2 50 32 194.2 11.79 810.$2

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATIO_ ACCURACY

SGT 1978.9 SGR 506.6 863 557.3 6T 48.8 SR 22.8 85 42.5

RRT .4132 RRF ".4467 RTF -.66?2 CRT ,8393 CRS .6682 CGT ,9641

8GB 2042,T R23 -,0?4? R13 ",86g4 LIA 66.5 NSA 16.3 $SA 1,2

SG1 19g0.5 862 458.6 THA 6,38 EL! 52.7 EL2 11.5 ALP 22.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 197t),

LAUNCM DATE APR 11 1971

HELIOCENTRIC C(_1¢

RL 149.90 LAL .00

RP 206.67 LAP -1,76

RC 63.$75 GL -17.61

PLANETOCENTRI¢ CONIC

C3 22.8?2 VHL 4,T66

LNCH AZNTH LNCH TIN[

90.00 16 36 6

60,00 19 53 3

TO.DO 21 33 46

90.00 23 36 36

gO.DO 1 $3 41

100.00 2 23 26

110.09 2 3? 8

FL]GMT T|NI_ tSD.OO ARRIVAL DATE SEP 6 1911

DISTANCE 394.023

LOL 200o40 VL 33,233 6AL -4,42 AZL 92,S0 HCA 134.R8 SMA

LOP 335.18 VP E4,860 GAP 14,83 kip 88,24 TAL 338.22 TAP

GP 4.41 ZAL 129,72 ZAP 158,40 ITS IG8,6| ZAE 171.36 [TE

EARTH TO MAR3

196.19 ECC .25549 XNC 2.5032 Vl 29,723

112,00 RCA 14T.70 APO 290.66 V2 26.496

?S.B6 ZAC 104,92 [TC 277.03 LVI -21.07

DLA -29.89 RAL 341.94 RAD $644.[ VEL |1.992 PTH 6,gs VHP 6,8S9 DPA -14,11 RAP 313.71 (CC 1.3764

L'[ TIME IN] LAT ZNJ LONG IN] RT A$C IN] AZMTH ]NJ TIME PO C$T TIM ]NJ 2 LAT IN] 2 LONG

2611,20 -12.9t 71,23 201.24 136.20 19 22 37 1611,2 5.44 $5,40

2409.21 "?,11 58.52 206,72 129,77 20 35 12 1409.2 8.96 40.57

2118,94 -.gT 39.61 211.35 124,]4 22 9 S 1118.9 12.81 19,84

1734.30 4.9] 14.06 215,00 1t9.49 24 5 33 734.3 ]6.55 352.75

1363.09 8.09 345.49 216.72 |]7.19 I 58 24 363,1 18.59 326.37

1206.77 4.9/ 335.43 2]5.00 119.49 2 43 33 208.8 16,55 314.12

1166.76 -.97 328.53 211.33 124.14 2 $6 34 165.8 12.81 309.76

DIFFERENT 1AL CCRRECTIONS

TDE -.6874 TRA-1.3538 TC3 .0384 BAU .0763

RDE -.3758 RRA -.0283 RC3 .2426 FAU °06027

FOE .8051 FRA 2.7561 FC3-2.2812 BSP 3476

BDE .7834 BRA 1.3541 0C3 .2495 FSP 377

MID-COURSE

SGT 1997.1

RRT .4465

6GB 2060.7

SGi 2010.7

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GR 508,0 SG3 380.5 ST 49.4 DR 22.5 $S 43.6

RRF ".4834 RTF -.$696 CRT .8473 CRS .6746 CST .9627

R23 -.0829 R13 -.8722 LSA 67.7 NSA 16.2 SSA 1.2

SG2 451,4 THA 6.83 ELi 53.1 EL2 11.1 ALF 22.15

LAUNCH DATE APR 11 1971 FLIGHT TIME 152.00 ARRIVAL DATE SEP 10 1971

HELI(XENTRIC CONIC

RL 149.90 LAL .00

RP 206.68 LAP "1.77

RC 64.414 GL -18.18

PLANETC_ENTRIC CONIC

C3 22.124 VHL 4.704 DLA -27.42 RAL 34|.?? RAD 6643.6 VEL

LNCH AZNTH LNCH TIME L-I TINS IN] LAT IN] LONG IN]

50.00 18 42 47 2591.30 -11.93

60.00 19 39 54 2386.16 -6.10

70.00 21 40 39 2089.87 .14

80.00 23 47 51 1691.67 6,33

90.00 1 53 2 1300.67" 10.01

IOD.OD 2 34 39 1166.14 6.33

110.00 2 44 2 1136.69 .14

DIFFERENTIAL CORRECTIONS

TOE -.682g TRA-1.3343 TC3 .0674 BAU ,0789

ROE -.3657 RRA -.0433 RC3 .2582 FAU .06278

FOE .8372 FRA 2.8799 FC3-2.4568 BSP 3524

BDE .7747 BRA 1,$350 6C3 .2669 FSP 519

DISTANCE 397.69]

LOt. 2D0.46 VL 33.164 GAL -4.33 AZL 92.54 HCA 155.93 SMA

LOP 336.45 VP 24.768 GAP 14.44 AZP 88.17 TAL 338.33 TAP

GF 4.63 ZAL 129.55 ZAP 157.26 ET3 168.69 ZAE 171.23 ETE

EARTH TO MARS

197.84 ECC .25311 INC 2.5433 Vt 29.72S

114.29 RCA 147.76 APO 247.91 V2 26.496

?4.95 ZAC 105,13 [TC 277,07 LVI -21.34

LAUNCH DAYE APR 11 1971

11.921 PTH 6.93 VHP 6.653 DPA -13,91 RAP 315.80 ECC 1.3641

RT ASC IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT ZNJ 2 LONG

70.35 201.20 136.41 19 25 56 1591.3 6.44 34.36

37.40 206,72 129.91 20 59 40 1386.2 9.96 39.44

38.0g 211.44 124.15 22 13 2g 1089.9 13.86 18.23

11.70 215.26 t19.24 24 16 3 691.? 17.77 $50.17

344.91 217.23 116.59 2 14 43 300.7 20.11 322.43

333.07 215.26 119.24 2 54 S 166.1 17.77 311.54

327.01 211.44 124.15 3 2 58 136.T 13.86 307.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2012,1 6GR 310.9 SG3 40S.2 ST 49.8 3R 22.3 89 45.0

RRT .4813 RRF -.5219 RTF -.8721 CRT .8538 CRS .6818 CST .96|1

SGB 2076.0. R23 m*0919 R13 ".875! LSA 68.9 NSA 16.2 SSA 1.2

6G1 2027.9 SG2 444.3 THA 7.32 ELI 53.5 EL2 10.7 ALF 21.87

NELIOCENTRIC CCNIC

RL 149.90 LAL .00

RP 206.69 LAP -|.76

RC 65.512 GL -16,76

PLAN£TOC[NTRIC CONIC

C3 21.437 VHL 4.630

LNCM AZMTM LNCH TIME

50.00 19 46 SS

60.00 20 4 56

TO,DO 21 47 59

90.00 0 4 33

90.00 2 17 44

|O0.OD 2 47 23

110,00 2 Sl 22

FLIGHT TIN£ 154.00 ARRIVAL DATE SEP 12 1971

DISTANCE 401.401 EARTH TO MARS

LOL 200.46 VL 33.099 GAL -4.23 AZL 92.59 HCA 137.22 SMA ]96.57 [CC ,24603 IN¢ 2.3852 Vl 29.725

LOP 337.?2 VP 24.679 GAP 14.06 AZP 88.10 TAL 335.45 TAP 115.6T RCA 147.82 APO 245.33 V2 26.4_S

GP 4.86 ZAL 129.37 ZAP ]56.10 ET3 169.74 ZAE 171.10 ETE 74.5? ZAC 103.35 ETC 277.10 LV| -21.61

DLA -27.86 RAL 342,01 RAD 6643.5 VEL 11.993 PTH 6.90 VMP 6.465 DPA -13.64 RAP 318.65 [C¢ 1,3820

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] TIN[ PO CST TIM IN] 2 LAT IN] 2 LONG

2371.43 -I0,93 99.46 2_t.21 |36.60 19 29 2? IS71.5 7.43 33,71

2362.96 -5.09 56.28 205.78 150.03 20 44 21 1363.0 |0,97 36.29

2060.00 1.28 36.54 211,59 124.13 22 22 19 1060.0 14.91 16,57

1644.T7 7,88 9.08 215,65 118.89 0 31 57 644.8 19.06 347.29

1213.23 |2.$7 _39.94 219,]0 ]15.54 2 37 59 215.2 22.03 316.90

1119.24 7.80 330.45 215,65 116.09 3 6 4 119.2 19.06 308.66

1106.02 1.26 $25.45 211.59 124,13 3 9 48 t09.8 14.9t 305.40

DIFFENENTIAL C_RRECTION8

TD£ -.6773 TRA-I.3129 TC3 .9772 9AU .DS19

ROE ".3531 RRA -.0508 R¢3 °2?50 FAU ,06548

FOE .8699 FRA 3,0091 FC3-2,6444 |$P 355|

SOS .7652 SRA 1,$136 |CS ,2856 FSP 653

HID-COURSE

SGT 2022.0

nRT .St/0

GoD 2069,?

9G! 2040.3

EXECUTION ACCURACY ORBIT OETERN|NATION ACCURACY

SGR 5|S.$ SGS 45l°4 ST 50.2 DR 22.1 $6 46.4

RRF ".56|4 RT? "._,4G CRT .6647 CHS .6|96 CIT .9992

R23 ",|015 R]3 -,0700 LSA ?0.0 RSk 16,2 SIA t,2

SG2 437.4 THA 1,88 ELi 53.0 EL2 10.3 ALF 21.41

LAUNCH DATE APR 1! 1971 FLIGHT YIM[ 155,00 ARRIVAL DATE IEP 14 IS?t

M[LIO¢ENTRIC CONIC

RL 149,90 LAL .DO

RP 206.T1 LAP "1.74

RC 66.66T GL "19.35

PLANETOCENTRI¢ CONIC

C3 20.80T VHL 4.561 DLA -20.5t RAL 342,26 RAO 6643.2 V[L

LNCH AZMTfl LNCH TIH£ L-I TIME |NJ LAT IN] LONG IN]

50.00 19 50 33 2551.67 -9,97

SO.D0 20 10 17 233g,58 "4.07

70.00 21 55 50 2029.17 2.45

6O.OO 0 19 34 1391,34 9.53

86.24 2 24 42 1188.40 16.35

100.00 3 2 26 1065.82 9.63

110.00 2 59 ]2 1075.99 2,46

DIFFERENTIAL CC_RECTIONS

TDE -.6722 TRA-!.2903 TC3 .0890 DAU .0848

ROE -.34r3 RRA -.0752 RC3 .2927 FAU .06829

FOE .9054 FRA 3.1460 FC3-2.6414 ESP 35?8

80E .?566 BRA 1.2925 DC3 .3048 FSP 710

DI&TANC[ 403,150

LOL 200,48 YL 33,031 8AL "4.iS AZL 92.13 HCk 130,49 IRA

LOP 3_0,90 VP |4.$95 GAP 13,02 kip 08,03 TAL 330,§6 TAP

GP 5.14 ZAL 12D.19 ZAP 154,90 ETD ID8.?$ ZA[ ]?0,90 [T[

[AR?M TO MARS

[99.40 [C¢ .|4324 I_¢ 2.$295 Vl 29.723

1|?.05 RCA [4?,07 APO 242,93 V2 _D.493

?4,?4 ZAC 105,60 [TC 2T7.13 LV| -21.84

1t.860 PTN 6.88 VHP $.27? DPA -13.36 RAP 3]S.6? ECC 1,3424

RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

68.63 201.26 136.77 19 33 5 1531.7 8.42 $2,87

$5,_6 206.89 130,13 20 49 17 1339.6 11.97 37,13

34.93 211.92 ]24.08 22 29 39 1029.2 13.99 14.63

6._8 216,19 |t8.40 0 46 6 591.3 _0.4V 343.95

339.?6 2]g.55 113.6g 2 44 30 188.4 24.71 315.60

3_7,44 216.19 118.40 3 20 12 65,8 20,47 303.32

$23.84 211.8_ 124,08 3 17 8 76,0 15.9g 303,74

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

8GT 2029.9 SGR 522.6 SG3 459.| ST 50.S 3R 21.9 SS 47.9

RRT .$533 RRF -,6019 RTF -.8?66 CRT .$744 CRS .6991 CST .95?3

8GB 2096.1 R23 -,1126 R15 -.$805 LSA 71.1 MSA 16.2 63A 1.1

$61 2051.4 $62 430.7 THA 8.49 ELI $4,1 EL2 9,9 ALF 21.$1
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCH DATE APR t11971

HELIOCENTRIC E_NI¢

RL 14S.90 LAL .00

RP 209.?] LAP -1,73

RE 8T.8TT GL "18.88

PLANETO(ENTRI¢ CONIC

¢8 20.231VHL 4,495

LNCN AZHTH LNCH TIRE

SO,DO 18 ]4 42

60,00 20 15 52

T0,00 22 4 14

60.00 0 38 30

82.95 I 58 55

100.00 5 21 2_

I10,OO ] 7 58

FLIGHT TIN[ 158.00 ARRIVAL DATE AEP 16 1071

DIITANC£ 400,934 EARTH TO HARD

LOL 200.46 VL 32,R60 GAL -4.06 AZL 92.08 HCA I$R.76 6MA 194,3! [CC .2]$T3 INC 2.6T$] Vl 20.725

L(_I s 340.26 VP 24.$14 GAP 1].3] AZF 87.96 TAL 338.6? TAP tlR.4] RCA 14T.92 APO E4O.TO V2 26,489

GP 5.42 ZAL 128.69 2AP 153.67 ETA 108.79 ZAE 170,86 ETE 75.44 ZAC 105.87 ETC 277.16 LVI -22.1T

OLA -|9.08 RAL ]42,52 RAO 0642,9 VEL 11,842 PTH 6,06 VHP 6,097 DPA -13,De RAP 315,85 E¢C 1.]]$0

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CSY TIN INJ 2 LAT INJ E LONG

2531.92 -8.66 6?,76 201,37 136,92 19 36 54 1531,6 g,40 52.02

2315,g6 -3.05 64,03 207.06 150.2! 20 54 28 1316.0 |2,98 35.94

1997.17 3.66 33.26 212,12 123.68 22 3T 31 997.2 17.08 13.00

1526.29 11.71 2.37 216.95 117.66 1 ] 57 526.3 22.0g 319.78

1268.2] 16.04 346,85 216.52 t14.06 2 20 ] 268.2 25,31 ]21.84

1000.72 11.71 323,74 216.85 t17.66 3 58 3 .7 22.09 ]01.16

104].99 3.88 ]22.17 2t2.12 123.68 3 25 2 44.0 17.09 ]01.91

DIFFERENTIAL CCRRECT|ON8

TOE -.6666 TRA-I.2680 TC3 ,0914 6AU ,087|

RD[ -.]589 RRA ".0923 RE3 .]116 rAU .07128

FOE .9416 FRA 3.2881 FC3-].0504 66P 3600

_DE ,74?9 6RA 1.2694 6C3 .3246 FDP 759

LAUNCH DATE APR 11 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY _q6|7 DETERMINATION ACCURACY

SOT 2032.9 6GR 512.1 5G3 488.] DT 50.7 8R 21.T 88 49,_

flRT ,3898 RRF -.6425 RTF -.6780 EFT .6848 CR8 .YOD] CAT .6652

8GB 2101,4 R25 ".1251 RI_ -,6827 LSA 72.2 MSA 16,2 66A 1,1

601 2058.1 602 424.4 THA 9,17 ELI 54.] EL2 9.4 ALF 21.41

FLIGHT TIME 160.00 ARRIVAL DATE 6IF 18 19TI

DISTANCE 412.751 EARTH TO MARS

RL 149.90 LAL .00

RP 206.?? LAP -1.71

RC 69.140 GL -20.59

PLANETOCENTRIC C(_NIC

C3 19.70T VHL 4.439

LNCH AZNTH LNCH TIME

50.00 18 89 1

60.00 20 21 45

70.00 22 13 23

80.00 1 7 52

80.67 I 42 5

100.00 3 50 44

110.00 5 16 46

LCX. 200,46 VL ]2.926 GAL -3.98

LOP 341.52 VP 24.436 GAP 12.97

GP 8.72 ZAL 128.78 ZAP 152.40

DLA -29.66 HAL 342.78 RAD 6642.7

L-I TIME INJ LAT INJ LONG

2512.18 -8.01 66.94

2292.07 -1,98 52,88

1963.67 4.95 31.49

1428.81 14.72 356.70

1319.42 17.33 349.87

6191.32 14.72 295.98

1010.49 4,95 ]20.41

AZL 92.72 HCA 141.0] 8MA 19].29 [CC .21448 INC 2.7240 Vl 29.728

AZP 87,88 TAL ]38.78 TAP 119.81 RCA 147.97 APO 238,62 V2 20.485

ETS 168.80 ZAE 170.75 (TE 76.68 ZAC 106.17 ETC 2TT.18 LVI -22.47

VEL 11.820 PTH 6.84 VHP 5.922 DPA -12.78 RAP 515.80 ECC 1.324]

INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

201.5] 137.06 19 40 5] 1512.2 10.58 51.1T

207.29 130.26 20 59 57 1292.1 13.99 34.T]

2_2.52 12].84 22 46 T 963,T 18.22 11.06

218.24 116.27 1 31 41 428.8 24.28 535.39

219.53 114.45 2 4 4 ]19.4 25.91 ]25.80

218.24 116.27 5 ]] 55 5191.3 24.28 272.66

212.52 123.84 3 ]5 36 10.5 18.22 299.98

DIFFERENTIAL CCRRECTION$

TOE -.6545 TRA-t.2544 TC5 .1101DAU .092]

RDE -.3510 RRA -.1102 RE3 ,3326 FAU .07460

FDE .9772 FRA 3.435| FC3-3.2TT5 BSP 3530

BOE .7535 ORA 1.2393 BC] .3505 FAR 808

LAUNCH OAT[ APR 11 1971

HELIOCENTRIC CC_IIC

RL 149.90 LAL .00

NP 206.01 LAP -1.?0

RC 70.455 GL -21.23

PLANETOCENTRIC CON|C

C5 19.233 VHL 4,385

LNCH AZHTN LNCH T|ME

50.00 19 3 ]3

80.00 20 27 57

70.00 22 23 21

78.78 ! 28 51

78.78 I 25 Sl

79.78 I 28 51

110.00 ] 26 43

NIO-COURSE EXECUTION ACCURACY O/(BIT DETERMINATION ACCURACY

3GT 2021.0 $GR 544.5 303 519.0 ST 50.4 8R 21.5 $S 50.6

RRT .6268 RRF -.6826 RTF -.8816 CRT .894? CRS .T199 CST .9532

8_8 2095,1 R23 -.1351 Rt] -.8871 LDA 72.9 NSA 16.2 SSA 1.1

5GI 2050.9 802 418.1 THA 10.01 ELI 54.1 EL2 9.0 ALF 21.51

FLIGHT TIME 162.00 ARRIVAL DATE SEP 20 1971

DISTANCE 416.599 . EARTH TO MARS

LO(. 200.41 VL ]2.8?4 GAL -3.9| AZL 92.78 HCA 142.30 ]HA 192,]5 ECC .23048 INC 2.7T53 VI 26.T25

LOP 542.79 VP 24.361 GAP 12,22 AZP 87.80 TAL ]58.86 TAP 121.18 RCA 148.02 APO 236.68 V2 28.480

GP 6.04 /AL 128.57 ZAP 151.10 [T] 168.75 ZAE 170.62 ETE 78,42 ZAC 106.49 ETC 277.19 LV! -22.?8

DLA -30.25 RAL 345.07 RAD 6642.5 VEL 11.800 PTH 6.82 VHP 5.754 DPA -12,47 RAP 315.70 ECC 1.]195

L-[ TIME INJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2482.48. -?.02 66.10 201.74 117.18 19 45 5 1492.5 11.35 50.52

2267.88 -.81 51,73 207.58 130.29 21 5 45 1267.9 15.00 53.49

1928.39 6.28 29.65 213.01 123.64 22 55 26 828,4 19,38 8.99

1359,46 17.02 553.08 219.59 114.86 I 51 30 359.5 26.52 328.96

1359.48 17,82 355.05 219.59 114.86 I 51 50 359.5 25,52 328.86

1359.46 17.82 553.08 219,59 !14.85 I 51 50 359,5 26,52 328,96

8253.25 6.28 296.46 213.01 123,84 5 11 T 5283.3 18.38 275,81

DIFFERENT [AL CORRECT|ON8

TOE -,S590 TRA-I.2138 TC] .1005 |AU .0945

ROE -.5243 RRA -.129| RE3 .3536 FAU .OTT80

FOE 1.0209 FRA 3.5952 FC3-3.5020 66P 3814

DOE .?309 DRA 1.2207 6C] .38?6 FDP 816

LAUNCH DATE APR 11 1071

HELIOCENTRIC CONIC

RL 149.90 LAL .00

RP 206.97 LAP -1,88

RC 71.t18 GL -21.86

PLANETO¢ENTR|¢ CONIC

C] 18.808 VHL 4.338

LNCH AZNTH LNCH TINT L-I TIME INJ LAT

80.DO 19 9 18 24?2,75 "6.04

10.00 20 34 ]2 2245.27 .17

70.00 28 54 23 1800.6] 7.70

T?.IO 1 17 41 139],30 18.31

?T.IO 1 17 41 1303.30 18.]1

?T,lO I 17 41 1393.30 18.]1

110.00 ] ]7 45 6225.48 T.?O

DIFFERENTIAL CCARECTION5

TOE -.6496 TRA-I.1856 TC] .1001 BAU ,0900

ROE -.]!8t RRA -.1503 RE5 .5766 FAU .08126

FDE 1.0645 FRA 3.7601 FC5-3.7406 86P 3616

DOE .7233 ORA 1,1951 DE5 .389? FSP 925

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2027.4 $GR 560.e 8G5 551.? ST 50,9 9R 21.4 88 5E.4

RRT .|ROt RRF -.7220 RTF -._,01 CRT .9012 CRI .733S C|Y .gS04

$GS 2105.4 R23 -.1541 R13 -.iBiS LIA 74.3 NBA 18.3 85A 1.1

5G! 2062.3 SG_ 414.0 THA 10.?8 ELI 54.9 EL_ 8.4 ALF 21,41

PLtGHT TIN[ 164,00

DISTANCE 410,4T5

ARRIVAL DATE 8[P 22 _8T1

EARTH TO HAS|

LOL 200.46 VL 32,820 GAL -3,84 AZL 62,85 HCA 145,56 8MA 161.47 ECC ,226T5 INC !,828T Vl 16.T21

LOP 544.06 VP 24.200 SAP 11.28 AZP 8?,?2 TAL 356,66 TAP 122,5| RCA 148.06 APO 254.88 V2 26.4?4

UP 6.30 ZAL 128.]4 ZAP 149,76 ETA 168,76 ZA[ 170.48 [TE 80.66 ZAC 106,84 2TC 277,16 LVl "tS,ID

DLA "]0,86 RAL ]45.]6 RAO 6641.3 VEL !1.782 PTH 6.$t VHP 5,562 SPA "12.14 RAP 315.58 ECC t,]ORS

ZNJ LONG INJ RT AAC |NJ AZNTH INJ T|N2 PO CRT TIM ZNJ 2 LAT |NJ E LONG

65.26 202.01 1]?.28 19 46 50 1472.? 12.]5 4D.45

50.55 20?,66 130.]0 21 11 56 124].] 16.02 ]|,Et

27.63 213.6! 123.58 2] 5 53 6R0.6 20,60 6.?4

|55,8R 216.?| 115,26 I 40 55 5R3.3 27.14 ]]1.68

555,86 216,71 115.29 t 40 55 393.3 27.14 ]51.68

]55.86 219.71 115.26 ! 40 55 ]93.] 27.14 311.68

264.46 21].61 12],]8 5 21 30 5225.5 20.60 E?],56

MID-COUR]E EXECUT|ON ACCURACY ORBIT OET[RMINATION ACCURACY

66T 2018.5 6DR 500.4 603 566.D 8T 50.9 SR 21.3 68 ]4.D

RRT .6023 RRF ".7595 RTF -.8802 CRT .6t93 CR8 .747T CST ,94T6

6GB 2100.3 R23 -.IT13 RI] -.8881 L8A ?5.5 NSA 16.4 98A 1.1

801 2036.8 $02 410,3 THA t1.?] ELI 54.6 EL2 ?.8 ALF 21.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ APR 11 1971

MELiO¢[NTRI¢ ¢G_IC

RL 149.80 LAL o00

RP 206.93 LAP -I.9S

RC ?3,228 GL -22,5•

PLAM2TOC[NTRIC CONIC

C3 18,428 VHL 4,292

LN(H AZNTH LNCH •1ME

50,00 19 13 18

GO.G0 20 41 33

70,00 22 46 4?

?5.54 1 ? 58

75.54 1 ? 58

?5.54 1 • 58

110.00 3 50 9

FLIGHT TIME 169.00

DISTANCE 424,3•?

LOL 200,46 VL St,TOt GAL -8,77 AZL 92,89 HCA 144.83 8MA

LOP 345,33 VP 24,220 GAP 11,95 AZP 87,64 TAL 339,09 TAP

GP 6.•? ZAL 128.11 ZAP t48,38 ITS 168.•2 ZAE t•0.30 ETE

OLA -81,49 RAL 348,88 HAD 6642,1 VEL 11,•$9 PTH 9,•9 VHP

L-I TINt INJ LAT INJ LONG INJ HT ASC INJ AZMTH

2452.95 -5,05 84,43 202,35 13•,3•

2218.12 1.28 49,35 208.41 130.28

1849,49 9;24 25,44 214,35 923,03

1423.07 18.80 358.35 219,89 115.74

1423.0• 18,80 358.35 219,89 115.74

1423.0• 18.80 358.35 219,89 115.•4

6184.35 9,24 292,26 214.35 123,03

DIFFERENT IAL CCRRECTION8

TOE -,6435 TRA-l,1551 TC3

ROE -,3126 RRA "oi722

FOE 1,1088 FRA 3,9305

9DE .7154 BRA 1,16•8

LAUNCH DATE APR 11 1g?1

HELIOCENTRIC CC/_IC

RL 149.90 LAL .00

RP 207.09 LAP -1.64

RC ?4.683 GL -23.28

PLANETC_ENTRIC CONIC

C3 18.084 VHL 4.253

LNCH AZHTH LNCH TINE

50.00 19 18 35

• 09•• BAU .101•

RC3 ,4014 FAU .08493

FC3-3.9992 BSP 3608

BC3 ,4131 FOP 986

ARRIVAL DATE SEP t4 1911

EARTH TO MARS

190.8$ ECC ,22520 INC 2.8873 VI 29,725

128,92 RCA 148.10 APO 233,2t V2 28,466

83.36 ZAC 107,23 ETC 277,19 LVI -23,44

8.436 DPA -|1.80 RAP 315.38 ECC 1.3032

INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

19 54 11 1453.0 13.30 48.58

21 18 31 1218.1 I?.06 30.90

23 17 36 849.5 21.89 4.24

1 31 41 423,1 27,76 334.12

I 31 41 423,1 27.76 $34,12

1 31 41 423,1 27,76 334,12

5 33 13 5184,4 21,89 271.06

MID-COURSE EXECUTION ACCURACY

8GT 2003.6 8GR 604.6 SG5 621.8

RRT ,7222 RRF ",•945 RTF -,879•

SGB 2092.8 223 -.1902 213 -,8892

$91 2052.6 SG2 408.2 THA 12.81

FLIGHT TIH£ 168.90

DISTANCE 428,304

LCX. 200,46 VL 32.738 GAL -3,71 AZL 92.95 HCA 146,09 8MA

LOP 348.59 VP 24.153 GAP 11.62 AZP 87.55 TAL 339.19 TAP

GP 7.18 ZAL 127,8• ZAP 146.95 ETS 168.66 ZAE 170.08 ETE

ORBIT DETERMINATION ACCURACY

ST 50.8 88 21.3 $S 55.8

CRT ,9314 CR8 ,7627 CST .9447

LSA 76.5 NSA 16.5 9SA 1.1

ELI 54.6 EL2 ?,2 ALF 21.69

ARRIVAL DATE SEP 26 1971

EARTH TO MARS

189.89 ECC .21988 INC 2.9487 Vl 29.725

125.28 RCA 148.14 APO 231.65 V2 26.458

86,46 ZAC 107,65 ETC 277.18 LVI -23,79

DLA -32,13 RAL 344.01 RAD 6642.0 VEL 11.752 PTH 6.•8 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2433.03 -4.05 63,59 202,75 18•.44 19 59 8

48.12 208,95 130.24 21 25 54

22.95 215,26 122.56 23 31 10

• 65 220,13 116.21 1 25 26

• 65 220,13 116.21 1 25 26

• 65 220.13 116.21 I 23 26

289.•• 215.26 122.56 5 46 4•

NIQ-COUHSE EXECUTION ACCURACY

SGT 19•1.2 8GR 633.5 893 659,1

RHT ,•508 RRF -,829• RTF -,9812

SGB 80•0.8 R23 -,2052 813 -,8926

891 2030,3 892 409.2 THA |4,14

60.00 20 49 2 2192,30 2,41

70.00 23 1 • 1803,38 10.94

74.06 0 59 16 1450.11 19,29

74.08 0 59 16 1450.11 19,29

74.06 0 59 18 1450.11 19,29

110.00 4 4 29 6138,24 10.94

DIFFEREN•IAL CORRECTION8

TOE -,6309 TRA-l,1183 TC3 ,1061BAU ,t0•0

ROE -.30?4 RRA -,1983 RC8 ,4291FAU ,08904

FOE !,1518 FRA 4,1039 FCS-4,262• B8P 3512

BDE ,7019 8RA 1,1388 BC8 ,4425 F$P 1045

FLIGHT TIME 170.00

OI|TANCE 432,253

LOL 800.4@ VL 81,016 OAL "$.85 AZL 98,01 HCA 14?.30 9NA

LOP 34•,09 VF 94.089 GAP 11,30 AZP 87,46 TAt 839.2T TAP

GP •.93 ZAL 127,62 EAR 145.49 [T8 128.60 ZA[ 16g,?l ET[

5,286 OPA -11.44 RAP 315,15 [CC 1.2976

PO CST TIN INJ 2 LAT INJ 2 LONG

1433,0 14,27 4•,69

1192.3 18,12 29,53

803.4 23.28 1,38

450,1 28,40 336,38

450,1 28,40 338,38

450.1 28,40 336,38

5138.2 23,28 268,21

ORBIT DETERMINATION ACCURACY

ST 50,2 8R 21,2 8| 5•.1

CHT ,9430 CR8 .?•80 CST .9416

L8A •7.2 NSA 16,5 89A 1.0

ELI 54,1 EL2 6.8 ALF 22.10

LAUNCH DATE APR I1 19•1

MELIOCENTRIC CONIC

RL 149.80 LAL ,00

RP 20•.08 LAF -!,93

RC 7e,180 GL "24.01

PLANETOCENTRIC CONIC

C$ 17.780 VHL 4,219

LNCH AZMTH LNCM TIME

50.00 19 24 tO

80,0O 20 57 5

?0.00 23 18 22

?2,89 0 51 2•

• 2.89 0 51 27

Y2.98 0 51 2•

I10,00 4 21 44

AHRIVAL DATE 8EP 28 19•1

EARTH TO MAR8

tit, it ECC ,||l?l |M¢ 8,0142 Vt E9.•25

|26,13 RCA 948,17 APO 230.20 Vt 29.449

90,00 ZAC 106,11 [TC E?•.I? bVl -24,1•

DLA -52.80 HAL 344.3? RAO 0641,8 VEL tl,740 PTH 6,7• VHP 5,149 OPA -11,05

L-I TIN[ |NJ LAT INJ LONG ]NJ RT A$C INJ AZMTH INJ TIME PO CSY TIM

2413,02 -3,04 92,15 203,23 137,50 80 4 83 1413,0

2195,74 3.51 46.85 209.58 130,17 81 33 10 1165,?

1749,48 12,90 80.00 216,41 191,90 23 47 31 748,5

1475.00 |8.77 2.81 820,45 I|6,?! I 19 | 475,0

t475.00 I9.7? 2.8t 220,45 lt8,?t I I6 2 4•5.0

1478.00 19.77 2,81 220,43 118,71 ! 18 2 4?5,0

1014,31 I2,O0 |06,8E |I6,41 I81,80 E $ E 9084,3

DIVFERENTIAL ¢CRRECTi ON8

tOE ",85E4 ?Rk-1.0598 TC3

ROE ",3041RRA ".EEII

FOE I,|08| PR4 4.|853

IDE ,?01? 9RA l,ltII

kAUNCM OAT[ APR II ttTl

NELIOCENTR|¢ CONIC

Rk 141,90 LAL ,00

RP IO?.|? LAP "l,it

R¢ •?,•11 Ok "14,?l GP

PLANETOCENTRI¢ CONIC

¢3 17.587 ¥NL 4,196

RAP 314.87 2CC 1,2928

INJ 2 LAT INJ 2 LONG

15,25 49,78

19.19 20.10

24.83 35?.9?

88.04 S38.48

29,04 338.49

89,04 335.41

|4,83 204,?0

MID-COURIE EXECUTION ACCURACY ORIIT DETERMINATION ACCURACY

lOT lllO.O IGR lll,l 953 891,9 IT 50,4 |R 81,3 il 18.0

HAT ,??It AlP ",lilt RTP o,+,49 CRT ,llll Cil .Pill Cll .13Yl

800 IO?O,l R|3 -,lill RI3 -,lilt LIA 78,1MIA li,Y IIA t,O

1011011.? li| 410.1 TMA If,El ill 14,4 EL1 l,l ALP n.lo

,8899 tAU ,lIO3

2¢3 ,till PAU ,Oll?4

HC|'4,|I34 il! |Ill

ICl ,4197 TiP till

PLISMT TIME t?t,O0 ARRIVAL OAT[ IIR IO 1171

OlITANC[ 4Re,ill [ARTM TO MAll

LOL 100.41 VL 3l.lll ill -|,IO AtL 9|,01 MCA Ill.ll IMA Ill.ll ice ,till? IN¢ 3,0143 VI It. TEl

LOP 341,II VP 14.Ol? IAP lO,ll AIH I?,I? ?AL 13i,31 TAP ll?,il RCA 141,1I ARO III,II Vl 19,419

l,II IAL liT,El IAP 143,II Ifl Ill.ll Ik[ 111,43 iT[ 93.II IA¢ lOl,II [T¢ l??,14 kVl -14,11

LNCM AZMTM LNCM TIME L'I TIME INJ LAT

SO.O0 19 30 • 839E,?? -2,03

90,00 21 5 47 2138,12 4,79

?O.OO 23 41 15 1979,53 15,38

• 1.29 0 44 20 1499.35 20,28

71,29 0 44 20 1498,35 20,26

71.28 0 44 20 1498,35 20,28

110.OO 4 44 3? 6014,88 15,38

DIFFERENTIAL CCRRECTION$

TRA-I,0530 TC3 ,0•01 BAU ,1153

RRA -,2485 RC3 ,488? FAU ,09890

FRA 4.4875 FC3-4,7888 BSF 355t

DRA 1.0819 BC8 ,491• FOP 1188

TD[ ",6269

ROE -.30t3

FOE !,2624

80[ .$956

DI.A -53,41 HAL 344.?9 RAD 6141,? VEL 1|,799 PTH 6.?6 YHP |.OODDPA -10,65 NAP 314,55 [C¢ |,!89i

INJ kON9 INJ RT ASC INJ AZMTM INJ TIME PO ¢8T TIN INJ E LAT XNJ 2 LONG

6|.81 E03.79 137,54 20 10 0 1392,8 11.23 41.87

45.59 210,3E 130,06 21 4! 25 1138.t E0.29 98,90

10.10 217,16 IE0.98 24 9 14 6?9.5 28,?1 $53.40

4,88 220,81 tl7,24 1 g 18 4g8,3 29,69 340,50

4.88 220,89 117,24 I g 18 498,5 29,69 340,50

4,88 220,81 117,24 ! g 18 498,3 2g,69 340.50

882.92 21?.96 120.88 6 24 51 5014.4 • 26.•t 280.22

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

8GT I92g,4 9GR •08,7 863 739,3 8T 50,1 8R 21.5 S$ 60,?

HRT ,7911HKF -,8819 RTF -,8741 CRT ,9675 CR8 ,814g CST .9338

869 Z055,4 823 -,2553 813 -,8glg LEA 7g,8 NSA 16.8 88A 1,0

861 8013.0 862 415,9 THA 16,g5 ELI 54,5 EL2 5,0 ALF 22,?5
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 11 19T1

HELIOCENTRIC CDN1C

RL 149.g0 LAL .08

RP 20?.|1 LAP -1.58

RC ?9,295 GL -29.54

PLANETOC[NTRIC CONIC

C3 17.326 VML 4,192

LNCH AZNTH LNCH TIME

50.00 19 36 89

60.00 21 15 II

69.94 O 3T 46

69.94 D 37 48

69.94 O 3? 48

89.94 O 37 48

69.94 O 37 48

LOL EOO,4E VL 38.628 GAL

LOP 350.39 VP 83.98? GAR 10.88

GP 8.63 Zkb 12?.09 ZAP 142,42

DLA -34,18 RAL 345.16 FAD R641.6

L-| TIME INJ LAT INJ LONG

2372,22 -.99 61,05

2109,19 6.06 44,13

1520,55 20.74 8.87

1520,55 20.74 8.87

1520,55 20.74 6.87

1820.55 20.74 6.87

1520.55 20.74 6.87

FLIGNT TIME I74.00 ARRIVAL DATE OCT 2 1975

DISTANCE 440,213 EARTH TO MAR3

-5,54 AZL 93.15 HCA 149,88 SNA 187.91ECC .21115 INC 5,1S96 Vl 28,?85

AZP 87,27 TAL 359,43 TAP 129.Sl RCA t48.24 APO 227.59 V2 E6.429

ITS 168.44 ZAE IR8.97 ETE 97.54 ZAC 109,16 [TC 277.11LVI -24.99

VEL 11,720 PTH 6,75 VHP 4,874 OPA -10,21 RAP 514,17 ECC I,ERSi

INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

204.44 I$?,S7 20 19 I 1372.2 17.23 44.93

211.19 129.92 21 50 25 1109.2 21.45 25.00

221.26 117,80 1 3 9 520.S 50,55 546.45

221.26 11?.00 1 5 9 S20,5 50.55 342.45

221.26 117.80 1 3 9 520.5 30.35 342.45

221,26 117,80 1 3 9 520.5 30.35 342.45

221.26 117.80 I 5 9 520.5 30,35 342.45

DIFFERENTIAL CCRRECTION8

TOE -.6209 TRAol.0141 TC3 .05SS BAU .1210

ROE -.2994 RRA -.2782 RC3 .5194 FAU .10120

FDE !.3199 FRA 4.685_ FC3-5.05_9 BSP 3525

BOG .6893 BRA 1.0516 8C3 .5222 FRP 1262

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .00

RP 207.37 LAP -1.56

RC 80.909 GL -28.36

PLANETOCENTR|C CONIC

C3 17.158 VHL 4.142

LNCH AZNTH LNCH TIME

50.00 19 43 18

60.00 21 25 43

68.62 0 31 45

68.62 O 31 45

66.62 O 31 45

68.62 0 31 45

68.62 0 31 45

NIOoCOURSE EXECUTION AccuRAcY

SOT 1892.1 8GR 755.7 SO3 781.4

RRT .908! RRF -.9038 RTF -.8704

SOB 2037.5 R23 -.2?80 RI3 -,S928

801 1992.T SG2 424.6 THA 18.73

FLIGHT TIME 176.00

DISTANCE 444.222

ORBS1 DETERMINATION ACCURACY

ST 49,7 SR 21.8 88 82.4

CRT .9?77 CRS .8535 CST ,9694

LSA 80.9 NSA 17.1 33A .9

EL1 54.1 EL2 4,2 ALF 25.33

ARRIVAL DATE OCT 4 1971

EARTH TO MARS

LOL 200.46 VL 32.593 GAL -3.50 AZL 95.24 HCA 151.14 RHA 187.35 ECC .20861 INC 3.2408 Vl 29.725

LOP 351.65 VP 23.908 GAP 10.38 AZP 87.16 TAL 339.49 TAP 130.64 RCA 148.26 APO 226.43 V2 26.4_5

GP 9.20 ZAL 126.81 ZAP 140.81 ETS 188.54 ZAE 168.40 ETE 101.46 ZAC 109.76 ETC 277.07 LVI -25.44

DLA -34.91 RAL 345.61 RAO 6641.5 VEL 11.713 PTH 8.74 VHP 4.749 DPA -9.74 RAP 315.74 ECC t.2824

L-I TIME INJ LAT INJ LONG INJ RT A$C ]NJ AZMTH INJ TINE PO C$T TIM ZNJ 2 LAT INJ 2 LONG

2351.29 .06 60.17 205,t9 137.58 ZO 22 29 1551.3 18,23 43.96

2078.55 7.39 42.64 212.19 129.73 22 0 21 1078.6 22.61 23.28

1542.00 21.22 8,8_ 221.79 t18,40 0 57 27 542.0 31.02 344.37

1542.00 21.22 8.83 221.79 118.40 0 57 27 542.0 31.02 344.37

1542.00 21.22 8.83 E21.79 118.40 0 57 27 542.0 31.02 344.37

1542.00 21.22 8.83 221.79 118.40 0 57 27 542.0 31.02 344.3?

1542,00 21.22 8.83 221.79 118.40 0 57 27 542.0 31.02 544.37

DIFFERENT IAL CCRRECTIONS

TDE -.6147 TRA -.971R TC3 .0352 |AU .1275

RDE -.2987 RRA o.3104 RC3 ,5548 FAU .10565

FDE 1.3799 FRA 4.8884 FC3-5.3311BSP 3475

BDE .6_35 ERA 1.0205 BC3 .5558 FIP 1336

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1847.1 8GR 810.0 503 824.8 IT 49.1 9R 22.1 SS 64.2

RRT .8176 RRF -.9228 RTF -.8680 CRT .9886 CR8 .8523 CST .9244

8GB 2018.9 R23 -.2988 R13 -.8943 LSA 82.0 NSA 17,3 83A .9

801 1965.9 SO2 437.5 THA 20,80 ELI 53.8 EL2 5.3 ALF 24.05

LAUNCH DATE APR 11 1971 FLIGHT TIN_ 178.00 ARRIVAL DATE OCT 8 1971

HELIOCENTRIC CONIC DISTANCE 448,247 EARTH TO NAR8

RL 149.90 LAL .00 LOt. 200.46 VL 32,562 GAL -3.46 AZL 95.33 HCA 152.40 SNA 15R.82 ECC .20824 INC 3.3287 Vl 29.?R5

RP 207.48 LAP -1.54 LOP 352.91 VP 23.852 GAP 10.09

RC 62.560 GL -27.21GP 9.82 ZAL 128.52 ZkP 159.15

PLANETOCENTRIC CONIC

C3 IT,032 VHL 4.1270LA -55.67 RAL 549.09 FAD 6941.5

LNCN AZHTH LNCH TIM( L-| TIME INJ LAT INJ LONG

50.00 19 50 55 2328.93 1.14 39.28

80.00 21 57 2! 2045.62 8,82 41.03

97.29 O 26 12 1562.79 21.70 $0.7E

97.29 0 R8 12 1562.79 21.70 10.76

67,29 O 28 IZ 1562.79 21,70 10.78

67.29 O 28 12 1562.79 2|,70 10,76

R7.29 0 29 12 1562.79 21.70 I0.76

AZP 87.05 TAL 339.35 TAP 131.98 RCA 148.29 APO 225.35 V2 26.402

(T$ 166.24 ZAE 167.71 [TE 105.32 ZAC 110.42 ETC 2?7.03 LYE -25.93

VEL !1.708 PTN 6.74 VHP 4.631 OPA -9.23 RAP 315.25 ECC 1.2005

|NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

206,05 157,57 20 29 29 1529.8 19.26 42.95

213.34 123.48 22 11 26 I045,6 25.87 21.59

222.41 119._3 O 52 15 562.8 51.71 346.27

222.41 !19.05 0 52 15 562.8 31.71 346.ET

222.41 119.03 0 52 15 562.8 5t.71 549.27

222,41 119.05 0 82 15 562.0 51.71 346,8T

222.41 ' 119,03 0 5t 15 582.8 51.T1 549,2T

DIFFERENTIAL CORRECTIONS

TOE -.6051 TRA *.9839 TC3 .0Ill 3AU ,1553

ROE -.2511 RRA -.3450 RC3 ,5935 _AU ,!1D$1

FOE 1o4594 FRA 5.0905 RC5-5,8172 |8P 5384

80E .1749 DRA ,9059 BC5 ,594t FIP 1400

bAUNCN OATE 4PR 11 1971

RID-COURSE EX(CUT|ON ACCURACY ORBIT O[TE_NINATIOM ACCURACY

3GT 1788,0 IG_q 371,8 $85 IGt. O IT 48.2 IR E_,9 IS 95,9

RRT .8262 RRF ".13l? RTF -._,14 CRT .9954 CRI ,8707 CIT .tilt

3GB 1989.Z R23 ".$148 R13 -.5974 LIA 5|.0 NlA I?,A 8IA .l

|81 1359.0 8G2 453,4 TNA 13.29 ELi 55,2 EL2 2,5 ALF 24.99

RLIGNT TIN[ 180,O0

MELIOC|NTIIC CONIC

RL 149.90 LAL ,00 LOL 100,41 VL _|,|33 GAL "|,42

lP EOT,lO LAP "1,51 LOP 554.17 VP 25,717 GAP 9.30

RC 94.647 GL -El. It GP lO.|O ZAL t21.21ZAP 137,44

PLANETOCENTRIC CONIC

C3 16.952 VHL 4.117

LNCH AZMTH LNCH TIME L'I TIME INJ LAT

50.00 19 58 38 2307.78 2.24

IO.OO 61 50 30 2009.65 10.38

65.97 O El 3 1585.26 62.17

65.97 0 21 3 1583.29 22.17

55.97 0 21 3 1583,26 22.17

65.97 0 21 3 1583,28 22,17

65.97 0 21 3 1585.26 22.17

DTFFERENT IAL CCRRECTION9

TDE -.6063 TRA -,8621 TC3 *.0234 DAU ,1433

ROE -.3020 RRA -.3844 RC3 ,6321FAU ,11471

FDE t.5186 FRA 5.3102 FC3-5.8583 BSP 5417

BOG .6775 BRA .9629 BC3 .6325 FSP 14gs

0|87AN¢[ 4|1,t1|

ARRIVAL DATE OCT 8 tSTI

EARTH TO NARi

AZL 93,42 HCA |55,13 8MA 1|G.|3 ICC .20404 INC 3.4241 Vl II, Tll

AZP 81.|3 TAL 338.60 TAP 15|.EG RCA 148,51 APO 224,35 V2 IS.S11

ETI 168.15 ZAE ISG.G9 ETE IOD.02 ZAC 111.14 ETC 276.98 LVi -28,43

DLA "58,4Q RAL 346.62 RAD 8641.4 VEL 11.704 PTH 6.?4 VNP 4.519 DPA -9.8? RAP 3|2.?1ECC 1.2790

INJ LONG |NJ RT ASC INJ AZMTH INJ TIHE PO C$T TIM INJ 2 LAT INJ E LONG

38,36 207.03 137,54 20 57 9 1507.8 20,30 41,90

39.26 214.74 129.16 22 24 0 lOOg.G 25.20 19.E8

12.68 225.15 119.72 0 47 27 583.5 32.41 349.16

12.68 223.15 119.72 0 47 27 585.3 32.41 348.16

12,68 223.13 11g.72 0 47 27 583,3 32.41 349.18

12.68 223.13 119,72 0 47 27 503.3 32.41 349.16

12.68 223.13 119.72 0 47 27 583.3 32.41 348.16

NED-COURSE EXECUTION AccuRACY OR8IT DETERNINATION ACCURACY

3GT 1745,2 SGR 943.3 363 g15.0 ST 48.D SR 23.3 63 67.9

RRT .8264 RRF -,9519 RTF -.85D8 CRT .9979 CRS ,8g01CST .9126

SGB 1983,9 R25 -.3365 R13 -.897? L9A 84.4 MSA 17.9 S8A .8

SGI 1924,5 $02 481.7 THA 25.80 EL1 53,5 EL2 1.3 ALF 25.83
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JPL TM 33-1OO ' EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE APR 11 ItTI FLIGHT TIME 182,00 ARRIVAL DATE OCT IG 19T1

HELIO¢2NTRIC C_ilC

RL 149.90 LAL ,DO

RP 207,73 LAP "|,50

RC 8S,9Gg 6L "29.05

PLAMETOCEMTfllC CONIC

C3 16.918 VHL 4.113

LNCH AZMTH LNCH TIME

SO.DO 20 ? 21

GO,DO 22 S 46

64.63 O 16 19

64.63 D 16 19

64.63 O _6 19

64.63 D 16 19

64.63 O 16 19

DIFFERENT |AL CORRECTIONS

TOE -.6023 TRA -.8323 TC3 -.0871 BAU ,1532

RD[ -.3066 RRA -.4267 RE3 .6761 FAU *11936

FOE !.5962 FRA 5.5233 FC3-6,1061 BSP 3387

DOE .6757 DRA .9359 BE3 .6775 FSP 1578

DISTANCE 456.341 EARTH TO MAR8

LOL. EOO.48 VL 32,507 GAL "3.38 AZL 93.53 HCA IS4.92 6HA |95.17 ECC .E0199 INC 3.5286 Vl 29.726

LOP 355,42 VP 23,?44 GAP 9,$2 kip 86.80 TAL 339,64 TAP |34,56 RCA 140.33 APO 223,42 V2 2s.873

GP 11.25 ZAL 12S,68 ZAP 135,68 ET8 IG8,O2 2AE 16S.93 ETE i12.49 ZAC 111.93 ETC 276.92 LVI -27.02

DLA -37,26 RAL $47.19 RAD 6641,4 VEL 1t,703 PTH 6.74 VHP 4.414 OPA -B.OG

L-I TINE INJ LAT INJ LONG INJ RT AGE INJ AZNTH INJ TIME PO CST TIN

2264.86 3.40 57.40 208.17 137.48 20 49 26 1264.6

1969.14 19,11 3?.24 216o38 128,74 22 36 35 969.1

1603,53 22.63 14,61 223.96 120.45 O 43 2 603.5

1503.53 22,63 14.61 223.96 120,46 0 43 2 603.5

1603.53 22,63 14.61 223.96 120.45 0 43 2 603.5

1603.53 E2,63 14,61 223,96 120,46 0 43 2 603.S

1603.53 22.63 14.61 223.96 120.45 O 43 2 603,5

HID'COURSE EXECUTION ACCURACY

SGT 1682,9 SGR 1023.9 SG3 960.9

RRT ,8247 RRF -.9626 RTF -.6404

6GD 1970.0 R23 -.3476 R13 -.9014

66! 1902.2 SG2 512.4 THA 28.94

RAP 312.11 ECC 1.2784

IMJ 2 LAT [NJ 2 LONG

21.36 40.79

26.66 16.85

33.12 3S0,08

33.12 380,08

33.12 350.08

33.12 3SO.OS

33.12 380.0S

OR9|T DETERMINATION ACCURACY

GT 4T.3 6R 24.1 $S 69.7

CRT ,9993 CRS ,9077 CST .9DSS

LSA 85.? MSA 18.S SSA .8

EL1 $3,1 EL2 .S ALF 27.00

LAUNCH DATE APR 11 1971 FLIGHT TIH£ 184.00 ARRIVAL DATE OCT 12 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .DO

RP 207.86 LAP -1.47

RC 87.726 GL -30.04

PLANETOCENTRIC CONIC

C3 16.934 VHL 4.115

LNCH AZMTH LNCH TIHE

50.00 20 16 58

60.OO 22 24 6

63.26 0 11 87

63.26 D 11 57

63.26 O 11 57

63.28 O 11 ST

66.26 O 11 $7

DIFFERENTIAL CCRRECTION6

TDE -.59T3 TRA -.779| TC3 ".0934 BAD .1647

ROE -.3126 RRA -.4780 RC3 .7212 FAU ,12403

FDE 1.6755 FRA 5.7323 FC3-6.3411 BSP 3349

BDE .6740 6RA .9114 BE3 .7274 FSP 1657

DISTANCE 460.409 EARTH TO MARS

LOL 200.46 VL 32.482 GAL -3.35 AZL 93.64 HCA 156.17 6MA 186,45 ECC .20009 INC S.6425 Vt 29.725

LOP 356.68 VP 23.692 GAP 9.24 AZP 86.67 TAL 339.67 TAP 133.64 RCA 148.34 APO 222._6 V2 26.357

GP 12.07 ZAL 125.53 ZAP 133.86 ITS 167.90 ZAE 164.82 ET[ 115,67 ZAC /22.80 ETC 276.85 LV1 -27.64

OLA -38.14 RAL 347.82 RAD 6641.4 VEL 11.703 PTH 6.74 VHP 4,316 DPA -7.40

L-! TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2260.83 4,60 56.39 209.47 137.41 20 54 39 1260.8

1921.57 14.12 34,84 218.37 126.15 22 56 7 921.6

1623.81 23,10 16.57 224.91 121.24 D 39 1 623.8

1623.81 26.|0 16.57 224.91 121.24 0 39 1 623.S

1623.81 23.10 16.57 224.91 121.24 0 39 1 623.8

1623.81 23.10 16.57 224.91 121,24 0 39 1 923.8

1623.81 23.10 16.37 224.91 121.24 O 39 ! 623.8

MID-COURSE EXECUTION ACCURACY

8ST 1612.5 3GR I114,6 SG3 1006.3

RRT .8176 RRF -.9712 RTF -.8267

6GB 1960.2 R23 ".3521 R13 -.9069

SGI 1881.6 SG2 549.7 THA 32.61

RAP 311.44 ECC 1.2787

INJ 2 LAT INJ 2 LONG

22.51 39.61

28.S| IS.9!

33.86 $52.03

33.86 35_.03

33.86 382.03

33.86 352.03

$3.86 352.03

ORBIT DETERMINATION ACCURACY

ST 46.4 SR 25.1 SS 71,6

CRT .9974 CRS .9236 CST .8973

LSA 87.0 NSA 18.6 SSA .T

ELI 52.8 EL2 1.6 ALF 28.38

LAUNCH DATE APR 11 1971 FLIGHT TIE 186.00 ARRIVAL DATE OCT 14 19T1

NELIOCENTRIC CONIC

RL 149.90 LAL .DO

RP 208.01 LAP -1.45

RC 89.514 GL -31,10

PLANETOCENTRIC CONIC

CS |?.DO8 VHL 4.124

LNCH AZMTH LNCH TIHE

SO.DO 20 27 40

60.00 22 47 44

6t.87 0 ? 56

61.67 O ? 58

61.87 O ? SS

61.8? O 7 88

61.87 D T 58

DIFFERENT IAL CORRECTIONS

TOE -.5S34 TRA -,721G TC8 ".S3?O 2AU ,1779

ROE -.3|15 RRA *.S240 RC3 .7702 FAD .12864

FOE to7689 FRA S.9S80 FCS-G,$49§ OSP $524

609 .6?40 6RA .R$16 0C3 .70|3 F8P 1?57

DISTANCE 464.489 EARTH TO MARS

LOL 200.46 VL 39.459 GAL -3.32 AZL 93.77 HCA 157.43 SNA 185.06 [CC .19833 INC 3.7685 Vt 29.726

LOP 357.93 VP 23.641 GAP 8.97 AZP 86.$2 TAL 369.68 TAP 137.1t RCA 148.$6 AlSO 221.77 V2 26.340

GP 12.97 ZAL 125.16 ZAP 131,99 [T6 167,?? ZAE 163.56 [TE II8,SS ZAC IIS.7S [TC 276.74 LV| -28.32

DLA -39.05 RAL 348.52 RAD 6641,5 VEL 11,706 PTH

L-I TIME INJ LAT INJ LONG IN4 RT ASC

2235.39 5,87 59.32 210.97 137.50 21 4 S6

1061.08 IG.64 SI,T! 220.91 127,25 26 18 45

1644.23 2S.SS 16.57 226.00 122.09 0 SS 22

1644.23 23.55 t8.57 226.00 122.09 0 55 22

1644.23 23.55 18,57 226,00 122.09 0 35 22

1644.23 23.55 18.57 226.00 122,09 0 $5 22

1944.23 25.55 18.$7 226,00 122.09 0 SS 22

HIO-COQRSE EXECUTION ACCURACY

8GT 1656.0 $_ 1217.3 SG3 1051.3

RRT ,8098 RRF ",9760 RTF 0._94

SGO 1959.8 R25 -,3418 RIS -,R148

SGt 1898,1 $62 592,7 THA 58,09

6.74 VHP 4.725 DPA -6.66 RAP 810.72 [CC 1.2789

INJ AZNTH INJ TIHE PO CST T1H INJ 2 LAT IMJ 2 LOHG

1235.4 23.68 86.33

861.1 30.31 10.03

644.2 34,61 354.04

644.2 34.51 $84.04

644.2 $4.61 884.04

844.2 34.61 354.84

644.2 34.61 $54.04

ORBIT DETERMINATION ACCURACY

ST 45.5 8R 26.4 88 78.S

CRT ,GRIT CR8 .9381CST .8881

LSA 88.3 MSk t9.1 88A .?

ELI 52.6 EL2 _.g ALF 28,99

LAUNCH DATE APR 11 19?1 FLIGHT TIHE 100,D0 ARRIVAL DATE OCT 16 tl?t

H2LIOCENTRIC CONIC

RL 149.G0 LAL ,OO

RP 208,16 LAP -I,4R

RC 61,33? GL °32.22

PLANETOCENTRIC CONIC

C3 17,133 VHL 4.139

LNCH AZHTH LNCH TIME

SO.DO 20 39 43

60.00 23 26 40

60.43 O 4 20

60.43 0 4 20

60.43 0 4 20

60.46 0 4 20

60.46 D 4 20

DIFFERENT I AL CORRECTIONS

TDE -,5829 TRA -.6533 TC3 -.1653 BAU .1939

ROE -.3616 RRA -.5785 RE3 .8269 FAU .13395

FOE !.8466 FRA 6.1180 FC3-6.7675 BSP 3237

BDE .6706 BRA .8726 8C3 .8432 FSP 1796

LOL R00,46 VL

LOP 3|9,19 VP 23.592 GAP 8,11 AZP 06.36 TAL 359.$9 TAP 138.$? RCA 140.37

GF 13,96 ZAL 124.75 ZAP 130.06 ET$ 167,65 ZAE 162.15 ETE 121.09 ZAC 114,81

Dbk -40.01 RAL 349,29 RAD 6641.5 VEL I!,712 FTH 6.74 VHP 4,142 DPA -5.84

L-| TIME INJ LAT INJ LONG |NJ RT A$C IN4 AZNTH INJ TIME PO CST TIM

2208.03 7.24 54.15 212,72 137.16 21 15 51

1762,86 20.61 26.44 224.74 125,43 23 55 3

1665.06 24.00 20.64 227.24 125.02 0 32 5

1665.06 24.00 20.64 227.24 125.02 O 32 S

1665.06 24,00 20.64 227.24 123.02 0 32 5

1665.06 24.00 20.64 227.24 123.02 0 32 5

1666.06 24.00 20.64 227,24 123.02 0 32 S

MID-COURSE EXECUTION ACCURACY

3GT 1436.4 6GR 1331.S 6G3 1093,4

RRT .7901RRF ",9833 RTF -.7892

SGB 1956.S R25 ".3270 R13 -.92T6

$61 1853,5 $62 632.4 THA 42.25

OIGTANC[ 465.552 EARTN

$2,45? GAL -3.50 AZL g3.$1 HCA 150,68 GNA I$A.70 ECC ,19671 IN¢

APO

[TC

TD MAR8

S,g09S Vl 29.72|

221,04 V2 26.328

276.70 LVl -2R.01

RAP $09.$3 [CC 1.2520

INJ 2 LAT IHJ 2 LONG

1206.0 24,94 36._3

762.9 33,25 3.38

666.1 35,59 366,13

666.1 35,39 356,13

666.l 35.39 $56.13 "

665,1 36,39 866.13

665.1 36.39 366.13

OR61T DETERMINATION ACCURACY

ST 44.1 6R 27.8 SS 78,0

CRT ,9819 CRS ,9509 CST .8?64

LSA 89.2 MSA 19,4 SSA ._

ELI 51.9 EL2 4.S ALF 82.06
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 11 lift

HELIOCENTRIC CONIC

RL 24S.90 LAL .DO

RP 208.3l LAP -1.39

R¢ 93.100 GL -53.43

PLANETOCENfRI¢ CONIC

¢3 1?,331 VHL 4.154

LNCH AZHTH LNCH TIME

SO.DO 20 55 20

S8.94 O t ?

58.94 O t ?

98,$4 0 | ?

58°94 D 1 ?

58.94 D 1 f

58.94 0 I ?

LOL 200.46 VL

LOP .44 VP 23.544 GAP 8.43

GP 15.07 ZAL t24.31 ZAP 120.07

FLIGHT TINS[ tOO.gO ARRIVAL DATE OCT 18 lOTS

OISTAN¢[ 472,$83 EARTH TO NARS

38.417 GAL -3,28 AZL 94.06 HCA 199.93 8HA 104.37 ECC ,t9522 lqC 4.0144 VI 29.72S
V2 26.304AZP 51.18 TAL 339,69 TAP 139.61 RCA 148.38 APO RED.ST

[T5 16Y.52 ZAE |60,59 (TE 123,30 ZAC ItS.if ETC 2T6.SZ LVI -29.91

VEL |!.720 PTH 6.75 VHP 4,068 OPA -4.92 RAP 509.08 [CO 1.|855

INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

214.77 t36.96 21 29 47 1178.3 26.28 35.37

226.66 124,04 0 29 14 686.4 38.18 358.32

228.66 124.04 0 29 14 655.4 36.18 358.52

228.66 124.04 0 29 14 689a4 3S.IS 350,32

228.66 124,04 0 29 14 686.4 36.10 350.32

228.65 124,04 0 29 14 686.4 56.18 558.32

228.66 124,04 0 29 t4 686.4 36.18 558.32

OLA -41,03 RAL 350,16 RAO 0641.6

L-! TIME INJ LAT INJ LONG

23T8.26 0.72 52.89

tS86.41 24,44 22.78

1659.41 24.44 22.78

1606.41 24.44 22,70

1586.41 24.44 22,70

1686,41 24.44 22,78

1686.41 24,44 22.79

DIFFERENTIAL C(;_RECTION$

TDE -.5006 TRA -.5967 TC3 -.2360 BAU .2103

ROE -.3499 RRA -.6435 RC3 .0762 FAU .13726

FDE 1.9732 FRA S.3225 FC3-6.8547 BSP 3360

ROE .6849 ERA .87T5 BC3 .9075 FSP 1891

LAUNCH DATE APR II Ig?l

MID'COURSE [XECUTI_ ACCURACY ORBIT DETERNIHATION ACCURACT

$GT 1371.1 5GR 1463.3 SG3 1159.3 8T 43.7 5R 29.8 88 77.3

RRT ,7596 RRF ".9876 RTF -,7560 CRT .9684 CR$ .9627 CST .5658

5GB 2005.3 R23 -.308! RE3 -.9383 LSA 91.5 NSA 20.0 8SA 6

5Gt 1881.5 SG2 695.5 THA 47.45 ELI 52.5 ELI 6.2 ALF 34.03

FLIGHT TIHE IG_.0O ARRIVAL DATE OCT 20 197t

HELIOC[NTRIC CONIC

RL 149.90 LAL .GO

RP 208.49 LAP -t.37

RC g5.0f4 GL -34,74

PLANETOCENTRIC CONIC

C3 |?.617 VHL 4,197

LNCH AZHTH LNCH TIME

50.00 21 9 29

57.39 23 54 23

57.39 23 54 23

57.39 23 54 23

57,39 23 54 23

57.39 23 54 23

57.39 23 54 23

OISYANC[ 476.795 EARTH TO HAR8

LOL 200.49 VL 32.399 GAL -5.26 AZL 94.24 HCA tSt.t? SHA 184.07 ECC .19385 INC 4.2399 Vl 29.725

LOP t.S9 VP 23.497 GAP 8.20 AZP 55.99 TAt. 339.67 TAP 140.84 RCA 148.39 APO 219.75 V2 25.284

GP 16.30 ZAL 125.83 ZAP 126.02 (TS 167.4_ ZAE |58.85 £TE t25.tg ZAC t17.27 ETC 275.53 LVI -30.84

DLA -42.12 RAL 351.13 RAO 6641.8 VEL 11.732 PTH 6.76 VHP 4.002 DPA -3.88 RAP 308.16 ECC 1.2899

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH IHJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

2144.95 10.38 51,45 217.21 136.70 21 45 14 1144.9 2f.?G 33.58

1708.57 24.86 25.02 230.29 125.16 24 22 51 T08.6 37.00 .64

1708.57 24.86 25.02 230.29 125.16 24 22 51 708.6 37.00 .64

1708.57 24.86 25.02 230.2g 125.16 24 22 51 708.6 37.00 .64

1708.57 24.86 25.02 230.29 125.16 24 22 51 708.6 37.00 .64

1708.5f 24.86 25.02 230.29 125.16 24 22 5! 708.6 37.00 .64

1708.57 24.86 25,02 230.29 125,16 24 22 51 708.6 37.00 .$4

DIFFERENTIAL CCRRECTIONS

TOE -.5865 TRA -.$tTI TC3 -.2089 BAU .2302

ROE -.3709 RRA *.7124 RC3 .9336 FAU .14121

FOE 2.0906 FRA 6.4853 FC3-6.9397 BSP 3417

DOE .6940 BRA .8862 BC3 .9775 FSP 1959

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .00 LOt. 200.45 VL 32.392 GAL -3.25

RP 208.67 LAP -1.34 LOP 2.95 VP 23.451 GAP 7.95

RC 96.988 GL -36.15 GP 17.67 ZAL 123.29 ZAP |23.9!

PLANETOC(NfRIC CONIC

C3 17.995 VHL 4.242 DLA -43.29 RAL 352.24 SAD 6641.R

LNCH AZHTH LNCH TINE L-! TIME INJ LAT INJ LONG

50.00 21 28 37 2106.45 12.28 49.77

55.75 23 52 3 1731.60 25.25 27.38

55.75 23 52 3 1731.68 25.25 27.38

55.75 23 52 3 !731.68 25.25 27.38

55.Y5 25 52 3 1731.68 25.25 27.58

55.75 23 52 3 1751.60 25.25 27,38

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1280.9 8DR 1609.2 SG3 !175.6 ST 42.6 _R 32.1 8$ 79.2

RRT .7215 RRF -.9908 RTF -.7155 CRT .9508 CRS .9720 CST .8520

5GB 2056.8 R25 -.2695 R13 -.9554 L_A 93.5 HSA 20.5 5SA .5

5GI 1917.5 SG2 744.4 THA 55.85 ELl 52.7 EL2 S.0 ALF 36.59

FLIGHT T;Ht[ 194.00

DISTANCE 480.915 EARTH TO MARS

AZL 94.44 HCA 162.42 SMA 185.79 ECC .tgtso INC 4.4592 Vt 29.?2S

AZP 85.77 TAL 339.64 TAP 142.06 RCA 148,39 APO 219.19 V2 25.254

iTS 167.28 ZAE 156.95 ETE 125.78 2AC I18.7l ETC 2?6.45 LVI -31.89

VEL 1|.745 PTH 6.78 VHP 3.948 DPA "2.72 RAP 507.17 ECC 1.2961

INJ RT ASC INJ AZHTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

220.17 155.34 22 5 43 1108.5 29.44 51.45

252,17 1_8.40 24 20 55 751.7 37.84 3.12

252.17 126.40 24 20 55 731.7 57.04 5.12

E32.lT 126.40 24 20 55 731.7 57.84 3,12

232.1f 126.40 24 20 55 751.7 57.64 5.12

252.I7 1E6.40 24 20 55 751.7 57.84 5.12

ARRIVAL DATE OCT 22 197t

55.75 23 52 5 1731.60 25.25

DIFFERENTIAL CORRECTIONS

TOE -.5852 TRA -.4321 TC3 -.5420 IAU .2SET

ROE -,5990 RRA -.?li? R¢5 ,9929 FAU .14455

FOE 2.2255 FRA 1.824i FC3-1.9398 DSP 352|

ROE .?085 BRA .9104 9C5 1.0504 FSP 2OEO

LAUNCH DATE APR It lift

HELIOCENTRIC CC_llC

27.38 252,17 125.40 24 20 35

NIO-COURSE EXECUTION ACCURACY

5GT Iti9,g 5GR 1774.0 $03 1205.5

RRT ,5892 RRF ".9953 RTF -._li

i59 EISS.I R23 ",2205 Rt3 °.5685

5GI 1904.5 SG2 790.4 THA 50,75

FLIGNT TIHI[ 195.00

DISTANCE 485.043

Tll.f 3f.84 5.12

ORBIT DETERMINATION ACCURACY

|T 41.5 SR 54.8 II 81.1

CRT .9293 CRi .Dfi3 CST ,llll

LSA 55.3 Rik 21.0 $8A .5

ELl 53.2 EL2 lO.O ALF 39.62

ARRIVAL DATE OCT 24 lift

EARTH TO NAK5

RL 149.90 LAL ,OD

R9 808.85 LAP "l.Sl

RC iS.itS GL "37.70

PLANETOCEHTRIC CONIC

C3 IS,488 VHL 4.500

LNC.H AZNTH LNCH TIME

50.00 21 52 EI

54.02 23 50 18

54.02 23 SO 18

54.02 23 50 tO

54.02 25 50 IS

5A.O2 23 50 18

54.02 23 50 18

DIFFERENTIAL CORflECTION8

TOE -.5845 TRA -.3738 TC3 -.3982 BAU .2782

ROE -.4361 RRA -.8757 RC3 1.0528 FAD .14735

FOE 2.3780 FRA 6.72?4 FC3-9.9000 BSP 5689

BDE .7293 DRA .9521 BE3 1.1256 FSP 2073

LOt. 800.41 VL 32.35R GAL -$.24 AZL 54.G? HCA IG3.&5 IRA t83.53 tCC .19|47 INC 4.&S74 Vl 20.?25

LOP 4,tO VP 23.405 GAP 7,?0 AZP 55.52 TAL 339,60 TAP 143,25 RCA 148.59 APO 218,5f VE ES, t43

GP 19.2| ZAL 122.SS ZAP |21,T4 [T5 167.17 ZA[ t$4.57 IT[ 128.07 ZAC tED.33 [TC 276,35 LVI -55,05

OLA -44.S| RAL 353,50 RAD 9642,2 V[L tl.759 PTH

L-i TIHE INJ LAT

2059.16 14,58

t?SS.OS 25.6_

t?$6.06 25.02

t?36.DS 25.62

tf35.05 25.92

1756.09 25.62

1755.06 25.62

9.80 VHP 3.G05 SPA -l,3g RAP 305.tl [CC 1.3043

INJ LONG INJ RT ASC INJ AZHTH INJ TIN( PO CST TIH INJ Z LAT INJ ! LOHG

4?.?0 223,87 135,51 EE 2G 45 t051,f 31,42 |$,?S

2R.$9 234.33 127.75 24 tG 34 f56,1 38.71 5.80

29,@9 234,33 t|7,7@ 24 t9 34 759.1 38.71 5.80

2R.sg 234.33 127,78 24 19 54 756.t 38.71 5,S0

29.89 234.33 12T,78 24 19 34 756.1 38,?t 5,80

29,89 254.33 127,79 24 19 34 755,1 3S,ft 5.80

29,89 254,33 _27.?B 24 Ig 34 755.! 58,fl S.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 1101.2 SGR 1959,2 503 1232.5 8T 40.3 SR 38.t 85 83,2

RRT .5966 RRF ".9951 RTF -.5975 CRT .9042 CRS .9855 CST .81g0

SGB 224?,4 R23 -.1667 RE3 -,9811 LSA g?.6 HbA 21.5 SSA .4

SGt 2089.0 502 920.8 THA 6T,78 ELl 54,1 EL2 12.1 ALF 45.17

500



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAtHACN OAT[ APR 11 1971

N[LICX[MTRI¢ C_llC

RL 149.90 LAL ,DO

RP tOg.G4 LAP "1.20

RC 100.998 GL -39.41

PLANETOCENTRIC ¢0NI¢

C3 19.132 VNL 4.374

LNCH AZNTM LNCN 71NE

30.00 22 24 33

52.18 R3 49 14"

$2.18 23 49 14

52.16 23 49 14

52,18 23 49 14

52,18 23 49 14

52.18 23 49 14

FLIGHT TIN[ tie.DO ARRIVAL DATE OCT 28 t971

DliTANC[ 489.178 EARTH TO NAR8

L04. EO0,4S VL 92.352 $AL -3,23 AZL 94.93 HCA IG4,90 8MA 183,30 E¢C .J9044 INC 4.8312 Vl 29.Y25

LOP 5.42 VP 29.381 GAP ?,4i A2P 23.24 TAL 33R.35 TAP 144.43 RCA 148.39 APO 214.21 V2 28.221

GP 20.93 ZAL 121.99 ZAP ||6.S0 ET9 167.08 ZAE 152.39 ET[ 129.09 ZAC 122.14 ETC 87$,23 bVl -34,38

DLA -45.92 RAL 394.95 RAO 64NIE,4 VEL 11.796 PTH 6,$2 VMP 3.0?3 DPA .12 RAP 304.99 [CC 1,3149

L'| TIN[ INJ LAT INJ LONG |NJ RT A$C INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

1999,67 t?,63 44.83 228.78 134,94 22 S? 50 99G.? 33.98 24,93

1762,00 23.94 32.37 238.26 129.33 24 18 36 ?82.0 39.S9 l.72

1782.00 23,94 3E,S? 296.88 t29.33 24 18 36 782.0 39.59 8,72

1782.00 83.94 32,57 235.88 129.33 24 t6 38 782.0 39.39 8.T2

1782.09 83.94 32.5? 235.86 129.33 24 18 56 ?82.0 39.59 0,?2

1782.00 23,94 32,37 838.86 129,33 24 18 56 ?82.0 39.59 8.72

1782,00 25.94 32,37 836.86 129.33 24 18 56 782.0 39.59 8.72

DIFFERENTIAL CCRRECT|_

TOE -.5849 TRA -.2899 TC3 -.4525 8AU .9078

ROE -.4849 RRA -.9?09 RE9 1.1151 FAU .t4939

FD£ 2.5470 FRA 6.7732 F¢9-6.7689 88P 3908

DOE ,T590 BRA 1.0123 8C9 1.2035 F3P 2102

LAUNCH DATE APR 11 1971

HELIOCENTRIC COliC

EL 149.90 LAL .01_

RP 209.24 LAP -1.23

RC 102.893 GL -41.30

PLANETOCENTR|C CONIC

C3 19.969 VHL 4.469

LNCH AZNTH LNCM TIN(

50.00 29 24 33

50.20 23 49 2

30.20 23 49 2

50.20 23 49 2

50.20 23 49 2

50.20 23 49 2

50,20 23 49 2

MID-COURSE EXECUTION ACCURACY

8GT 1020.1 8GR 2166.3 803 1248.?

RRT .4958 RRF -.9965 RTF -.4858

$08 2394.5 R23 -.1149 RI3 -.9899

801 2235,2 $02 858.6 THA 74.52

FLIGHT TI_ 200.00

OIITANC[ 499.320

LOt. 200.48 VL 32.339 GAL -3.23 AZL 95.24 HEA t86.14 8MA

LOP 6.SS VP 23.317 GAP ?.23 AZP 84,91 TAL 339.49 TAP

GP 22.92 ZAL 121.18 ZAP 117,19 [T9 167.01 ZA[ 150.11 ETE

DLA -47.42 RAL 955.68 RAO S042.8 VEL 11.831 FTH 6.83 VHP

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME

|8?0.94 29.56 38.75 237.22 132.61 23 53 44

1809.99 28.18 35.45 239.81 131.07 24 19 IZ

1809.99 26.18 35.45 239.81 131,07 24 19 12

1809.89 26.18 35.45 239.8t 131.07 24 19 12

1809.98 26.18 35.45 239.81 131.07 24 19 12

1809.99 26,18 35.45 239.81 131.07 24 19 12

1809.99 26.18 33.43 239.8! 131.07 24 19 12

OlFF[RENTIAL CORR£CTICN8

TD[ -.$849 TRA -.1990 TC9 -.3038 DAU .9412

ROE -.5508 RRA-t.0785 RE9 1,1743 FAU .15049

FDE 2.74e8 FRA 8.7811 F¢9-6.S243 08F 4207

BOE .8032 8RA 1.0948 8C9 1.2780 FSP 21t7

LAUNCH DATE APR tt 1971

HELIO(ENTRZ¢ CONIC

RL 149.90 LAL .00

RP 209.44 LAP -1.22

RC 104*9J3 GL "49.42

PLANETOCENTRIC CONIC

C3 21,087 VNL 4,990

LOL 200,48 VL 32.327 GAL

HID-COURSE EXECUTION ACCURACY

8GT 952.6 8GR 2400,3 303 1253.?

RRT .3612 RRF ".9973 RTF -,3507

8GB 2582.4 R23 -.0699 R19 -.ggst

801 2428.6 8G2 877.9 THA 80.60

FLIGHT TIHE 202,00

DISTANCE 497.457

-3.23 AZL 95.81 HCA 167.37 8HA

7.89 VP 29,274 GAP 7.00 AZP 84.33 TAL 339.41 TAP

23.17 ZAL 120,27 ZAP 114.82 [T8 186.97 ZAE 147.38 [TE

DLA -49,08 RAL 338.79 RAO 6643.3 VEL 11.87T PTH 6.89 VHP

ORBIT DETERNINATION ACCURACY

ST 39,2 8R 42.0 88 85.0

CRT .8754 CR8 .9900 CAT .7989

LDA 100,2 MSA 22.1 88A .4

ELI 55.6 EL2 14.3 ALP 47.24

ARRIVAL DATE OCT 20 I9?l

EARTH TO MARS

189,58 ECC .18952 tHE 9.2408 vl 26.?23

145.62 RCA 148.39 APO 217.78 V2 28.18d

129.86 ZAC 124.19 ETC 276.20 bVl -88.90

3.863 OPA 1.86 RAP 303.77 ECC 1.3258

PQ CAT TIN INJ 2 LAT INJ 2 LONG

870,9 38.65 16.54

819.D 40.47 11.99

810.0 40,47 11,99

810.0 40,47 lt.95

8|0.0 40.4? 11.93

810.0 40.47 11.95

810.0 40.47 11.98

ORBIT DETERMINATION ACCURACY

8T 37.9 8R 46.7 88 87.0

CRT .8438 CR8 .9934 CAT .7?SO

LSA 103.4 NSA 22.$ SSA .3

ELI 57.9 EL2 16.4 ALP 92.00

ARRIVAL DATE OCT 80 1871

EARTH TO MARS

182,89 ECC .1886g INC 3.G087 Vt _G.72S

146.70 RCA 148.38 APO 217.40 V2 2S. 174

130.39 ZAC 128.31 EYC 278.14 LVI -37,$4

9.RYE D PA 3,87 RAP 302.48 [CC 1,9467

LNCH AZMTN LNCN TIME L-! TIME INJ LAT

48.08 23 49 39 1840.49 28.32

48.08 23 49 59 1840,48 28.32

48.08 23 49 59 1840.49 28.32

48.08 23 49 39 1840.49 E8.32

48.08 23 49 30 1840.49 2G.32

48.08 23 49 59 1940.48 28.32

48.00 23 49 59 1840,48 86,32

GIWFERENTIAL CCRRECTION8

YD[ -.5838 TRA -.$020 YC3 -,S4l| 8AU .3TAt

ROE -.8413 RRA-t.|A31 R¢3 1.2|87 WAU 014983

fOE 8.9823 FRA 8,8898 FC3"1,1833 |GP 4S13

SDE .8i?4 DRA I.SRRS |C3 1,3463 FSP 2103

LAUNCH DATE APR |l t871

HELIOCENTRIC CONIC

EL 149.80 LAL .OD

RP 209.86 LAP -I.19

RC t06.938 GL -43.80

FLANETOCENTRIC CONIC

C_ 22.527 VHL 4.748 DLA °39.8T RAL

LNCH AZNTH LNCH TINE Lol TIN( INJ LAT

45.78 23 52 30 1874.22 28.30

45.78 23 32 30 1874.22 25.30

45.78 23 52 30 1874.22 26.30

45.78 23 52 30 1874.22 26.30

45.78 23 32 30 1874.22 26.30

• 43.78 23 52 30 1874.22 28.30

45.78 23 32 30 1874.22 26.30

DIFFERENTIAL CORRECTION8

TOE -.5811TRA .0018 TC3 -.3871 8AU .4228

ROE -.7714 RRA-S.3273 RC3 1.2745 FAU .14735

FD[ 3.2640 FRA 6,4773 FC3-3.$627 83P 5068

00[ .9538 DRA 1.3273 DC3 1.4032 FAP 2068

INJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

36,_9 243,31 133.03 24 80 38 840.5 41.32 15.55

38.59 "243.31 133.09 24 20 39 840.5 41.32 15.35

38.59 243.31 133.03 24 20 39 840.5 41.32 15.55

38.59 243.3t 133.03 24 20 39 840.5 41.32 IS,S5

38.39 243.31 133.03 24 EO 39 040.5 41,32 15.5S

38,39 243.31 133,03 24 20 39 840,5 41.32 IS.IS

38.39 243.3t 133.03 24 EO 39 840.5 41.32 1S.55

MID-COURSE EXECUTION ACCURACY ORD|T DETERHIMATION ACCURACY

$GT 908,8 3_q 2lGd.S 803 1244.1 8T 3G.G 3R 52.? 88 89.2

RRT .1894 RRF ",0983 RTF -,_,OT CRT ,8089 CRI .}999 (IT .7123

908 |814,? R23 °.0346 RI3 -,0977 LRA 107,4 RIA 23.0 BSA .3

8G1 |8?0.8 AGE 068.4 THA 8S.85 ELI 81,4 EL2 tA.A ALW 57.37

FLIGHT TIME 204,00 ARRIVAL DATE NOV I ISYl

DISTANCE 30|,818 EARTH TO NAR8

L_. DO0.41 _. 32,3l? GAL -3,23 AZL 96.03 HCA 166.60 IRA 132,T2 [CC ,llTgl INC 8,0541 vt 29,721

LOP g,19 VP 29,231 GAP 6.77 AZP 84,08 TAL 338.32 TAP 147,83 RCA 148,37 APO 217,08 V2 28.139

GP 27,73 ZAL 118,18 2AP 112,3Y ETA 168.97 ZAE 144.40 ETE 130.71 2AC 129,17 ETC 278.11 LVl -39.64

1.22 RAD $649,3 ¥EL 11.998 PTM $.94 YHP 9,80| DPA $,20 RAP 301.09 CCC 1.370T

|NJ LONG INJ RT ARC |NJ AZNTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ E LONG

41.99 247.49 135,25 24 23 44 874.2 42.12 lg,60

41.99 247.49 138.28 24 29 44 874.2 42.12 Ig. GQ

41,99 247.49 133.25 24 23 44 874,2 42.12 sg.60

41,99 247.49 135,23 24 23 44 874,2 42.12 19.60

41.gg 24?.49 133.23 24 23 44 874,2 42.12 19.60

41,99 247.49 133,28 24 29 44 8?4,2 42.12 19.60

41.99 247.49 133.23 24 23 44 8?4.2 42.12 t9.60

NID-COURSE [X[CUTION ACCURACY ORBIT D[T[RNINATION ACCURACY

8ST 895.g 8DR 2962.4 $03 1218.6 ST 3S.I 3R 60.2 83 91.3

RRT -.0111RRF ".9988 RTF .0214 CRT .7719 CRS .9973 CAT .7256

SG8 3095.0 R23 -.0092 RI3 -.9g88 LSA 112.7 NSA 23.2 SAA .3

901 2962.5 $02 893.g THA 90.21 ELI G6,? EL2 20.1ALF 18.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 11 1971

HELIOCENTRIC C_l|C

ZL t4i,9O LAL .DO

NP 809,87 LAP -toil

R¢ IDZ,029 GL "4D,|3

PLANETOCENTRI¢ ¢0NI¢

C3 24.917 VHL 4.951

LNCH AZNTH LMCH TIME

43.30 0 t 9

43.30 O t 9

43.30 O 1 9

43.30 O 1 9

43.30 O 1 9

43.30 D t 9

43.30 O 1 9

FLIGHT TIN[ |OD.O0 ARRIVAL DATE _OV 9 1971

OIITANEE 5OS,?T4 EARTH TO MARS

LG4. IDO.41 VL 38,307 GAL "3,24 AZL 96.D0 HCA 169,93 DNA 182,99 ECC ,11T32 INC Q.8048 VI 2i. T2S

LOP 10.36 VP m3,139 GAP 6.$$ AZP 63.50 TAL 331.23 TAP 149.08 RCA 148.36 APO 2|8.?9 V2 El. 124

GP 30,72 ZAL It?,90 2kP 109.86 [T$ 167.04 ZAE 141,tt (TE 13D.8S ZAC 132.22 [TC 276,10 LVI -41.94

DLA -52,95 RAL 4.30 RAD 8644.9 VEL 12.020 PTN ?.OR VHP 3.981DPA 8.91 RAN ZRR.9! ECC 1.4059

L-I TIME INJ LAT IMJ LONG INJ RT AlE INJ AZMTH |NJ TIHE PO CIT TIN INJ 2 LAT INJ 2 LONG

till.It 26.05 45.71 252.55 15T.?8 0 33 t 912.1 42.77 24.E0

1512.11 21.05 45.?1 25E.55 137.76 O 33 1 912.1 42.77 24.20

1912.11 26;08 45.71 252.55 137o76 0 33 1 912.1 42.77 24.Z0

1912.11 26.05 45.71 252.55 137.76 D 33 t 912.1 42.77 24.20

1912.11 26.05 45.71 252.55 13T.T6 0 33 1 912.! 42.77 24.E0

1912.11 26.05 45.71 252.55 137.78 0 35 t 912.1 42.TT E4.EO

1912.11 26.0S 45.71 252.55 137.76 0 33 | 912.1 42.TT 2,.20

DIFFERENT IAL COIRECTICN8

TDE -,5709 TRA .1140 TC3 -.6183 BAU .4727

RDE -.96GI RRA-I.4?4D RC3 t.3098 FAU .14241

FOE 3.6085 FRA 6.1591 FC3-9.0289 _5P 5648

802 1.11?? iRA 1.4784 DC3 1.4423 FSP 1992

LAUNCH DATE APR 11 tgTI

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SiT 925.0 SiR 3299.1 803 1164.0 ST 33.2 SR 69.9 IS 94.E

RRT -.2190 RRF -.9992 RTF .2284 CRT .7304 CR9 .9986 CIT .6939

908 3425.8 R23 .008! R!5 -.9992 LSA 119.7 HSA 23.2 99A .2

SGI 3305.7 SG2 898.8 THA 93.79 ELI 74.4 EL2 21.3 ALF 69.08

FLIGHT TIME 208.00 ARRIVAL DATE NOV S 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .00

RP 2lO.lO LAP -t.13

NC 111.121GL "51.65

PLANETOCENTNI_ CONIC

C3 27.31S VHL 5.229

LNCH AZNTH LNCH TIME

40.63 0 9 9

40.63 0 9 5

40.63 0 9 5

40.63 0 g 5

40.63 0 9 5

40.63 O 9 5

40.63 0 D 5

DIiTANC[ 509.933 EARTH TO KARS

LOL EOO.46 VL 32.298 GAL -3.24 AZL 97.30 HCA 171.05 9MA 182.42 ECC .18677 INC 7.3023 VI El. TED

LOP 11.59 VP 23.148 GAP 6.33 AZP 82.79 TAL 339.12 TAP |90.17 RCA 148.35 APO 216.49 V2 26.096

Celn 34.15 ZAL 116.37 ZAP 107.27 iTS 107.19 ZAE 137.47 ETE 130.83 ZAC 135.73 ETC 276.18 LVI -44,60

DLA -95.01 RAL 8.EE MAD 0645.9 VEL 12.135 PTH 7.11 VHP 4,107 DPA IE.08 RAP 290.01 £CC 1.4495

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CiT TIM INJ 2 LAT INJ E LONG

1955.58 29.43 4£.76 258.77 140.58 0 41 41 955.6 43.16 29.43

1995.58 25.43 49.76 2S8.77 140.58 0 41 41 955.6 43.10 29.43

1955.58 25.43 49.76 258.77 140.58 D 41 41 955.6 43.16 29.43

1995.58 25.43 49.76 258.77 |40.58 0 41 41 955.8 43.16 29.43

1955.58 25.43 4g.76 258.77 140.58 0 41 41 955.6 43.16 29.43

1955.56 25.43 49.76 256.77 140.58 O 41 41 955.6 43.16 29.43

1955.58 29.43 49.78 250.77 140.58 G 41 41 955.6 43.16 29.43

DIFFERENTIAL CO_RECTIDN8

TOE -.S4S? TRA .Z369 TC3 -.6281 RAU .535D

RDE-I.2424 RNA-t.G275 RC3 1.3230 FAU .1553|

FD[ 3.9934 FRA 9.6620 FC3-4.2886 23P 6259

DOE 1.3570 DRA 1.6447 8C3 1.4620 FSP 184_

LAUNCH DATE APN 11 liTt

H[LIOCENTRIC CONIC

RL |41.90 LAL ,DO

RP 210.33 LAP -1.10

NC 113.839 6L -55.21

PLANETO¢ENTRIC CONIC

C3 31.428 VHL S.906

LNCH AZNTH LNCH TIME

37.81 O 21 51

37.81 O E! 91

37.81 0 21 5I

37,81 O El 51

37,81 D 21 51

37.91 O 21 51

3?.el 0 El 51

MID-COURSE EXECUTION ACCURACY ORBIT DETERNII_ATION ACCURACY

SiT 992.9 SiR 3667.t 803 1080.6 9T 30.7 IR 82.6 38 96.7

RRT -.4102 RRF -.9995 RTF .4186 CRT .8?79 CR6 .9993 CST .6500

8G8 3799.2 R23 .0195 RI3 -.9993 LSA 128.8 MSA 22.6 IDA .Z

9G1 3691.| 902 899.6 THA 96.74 ELl 85.4 ELI 21.0 ALF 74.85

FLIGHT TIN[ 210.00 ARRIVAL DATE NOV 7 1971

Di8TANC£ 514.092 EARTH TO MAR8

LOL 200.46 VL 32.29| GAL "3.26 A2L 98.22 HCA 172.27 9MA 182.30 ECC .18630 INC 0.2168 Vt 29.725

LOP 12.82 VP E3.1OT GAP D.11 AZP 81.86 TAL 339.00 TAP t51.E? RCA 148.34 APO Eli.26 V2 26.071

GP 38.13 ZAL 114.52 ZAP 104.62 iTS 167.49 ZA[ 133.43 iT[ 130.72 ZAC 139.78 [TC 276.29 LYI -47.65

DLA -57,32 RAL 13.36 RAD 6647.8 VEL 12.303 PTH 7,24 VHF 4.314 DPA 15.79 RAP Z96.Ee [CO 1.5172

L-i TIME INJ LAT iNJ LONG INJ RT ASC INJ A2MTH INJ TIME PO ¢8T TIN LNJ E LAT INJ 2 LONG

iDOl.54 24.26 54.13 288.54 143,69 O 55 IT t009.5 43,07 35.54

2000,54 24,26 54.13 266.54 143.69 D 55 17 1006,5 43.07 35.34

2004.54 24.26 54.13 266.54 143.89 O 55 1? t009.5 43.07 35.34

2006.54 24.26 54.23 286,54 143.69 O 55 IT 1009.5 43.07 35.34

2006.54 24.26 54.15 266.54 143.69 D 55 17 tODD.5 43.0? 35.34

2006.54 24,26 54.13 266.54 143.69 O $5 17 1096,5 43.07 35.34

2D06.54 24.29 54.13 269,54 143.99 O 55 17 1006.5 43.0? 35.34

DIFFERENTIAL CORRECTIONS

TD[ *.4887 TRA .3704 TC3 ".ll4i IAU .EORt

RDE-t.GiQS flRAol.TRR? RE3 1,3084 FAU .1|422

FOE 4.4423 FRA 4.9920 PC3-3.4219 DiP TO0?

|DE 1.759T Dflk 1,8301 8C3 1.4437 FIR 1554

LAUNCH DATE APR 11 tOTt

NELIOCENTRIC CONIC

RL 149,90 LAL .DO

RP 210o5Y LAP -1,0?

ZC tt$.380 _ -59.$2

PLANETOCENTRIC CONIC

C3 37.852 VHL 6.19|

LNCH AZNTH LNCH TIME

34,95 O 42 9

34.95 O 48 6

34.95 O 48 9

34.95 O 42 8

34.99 0 42 9

34.09 O 42 6

34.95 0 42 6

DIFFERENTIAL CORflECTION8

TOE -.356E TRA .5219 TC3 -°SiEE BAU .7002

NCd[*2.4Z3? RRA-I.9501 RE3 1.2558 FAU .10957

FOE 4.8832FRA 4.1062 FC3-E.5059 89P 7773

ODE 2.4497 DRA 2.0187 8C3 1.3837 FSP 1384

MID-COURSE EXECUTION ACCURACY

9GT 1102.9 8GR 4080.1 8G3 964.6

RRT -.3814 RRF ".R998 RTF ,_vl9

3GO 4229.5 R23 .023i RE3 -.R993

lit 4129.2 382 901.6 THA 99.06

FLIGHT TIME 212,00

D|8TANC( |13.252

LOL 200.46 VL 32.284 GAL -3.27 AZL 90.47

LOP I4.04 VP 23,01? GAP S.$g AZP 90.39

GP 42.71 |AL 112.29 lAP 101.93 [T3 197.96

DLA -it,TO RAL 20.31 RAD 8649.9 VEL 12,559

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[

2067.T5 EE.26 38.70 278.45 146.97 I 16 34

2007.75 22.26 58.70 276.45 146.97 I 16 34

2007.75 82.2t 59.70 2?6,45 146.97 I 36 34

E067.79 EE.26 58.?0 2?8,45 146,gT t 11 34

206?,?S 22,29 59,?D 2?6.43 146.g7 | 16 34

E067,79 22,26 58,?0 276.45 146.g? | 16 34

2007.75 22.26 59.T0 2?8.45 141,97 I 18 34

NIO-COUR3E EXECUTION ACCURACY

SiT 1245.5 SiR 4520.D 9G3 808.8

RRT -.6794 RRF -.9997 RTF ,1863

3GB 4689.3 R23 .0283 R13 -.9g94

IGl 4602.8 302 DgT.? THA 101.03

ORBIT DETERNINATION ACCURACY

AT 2T.t GR 100.3 9R RR.$

CRT .5955 CRI ,99R? CRT ,|749

LSA 242,4 H|A 21.R $1A ,1

ELI ID|,6 EL2 2t.S ALF 1D.42

ARRIVAL DATE NOV 9 197|

EARTH TO MAR|

HCA 173,4D 3MA 18t.lD ECC ,1859D INC 9,4v171 VI 21,725

TAL 332.87 TAP tDt,31 RCA 141.32 APO 210,09 VE 25,044

ZAE 121.95 ETE 130,99 ZAC 244,43 ETC 272.56 LVt -51.08

PTN 7,43 VHP 4.049 DPA 20.09 RAP 294,38 ECC 1,9230

PO CIT TIN INJ 2 LAT INJ 2 LONG

1087.9 42.1? 41,64

1067.8 42,17 41.94

t097.8 42,17 41.84

tD67.9 42.17 41,94

I067.9 42.17 41.R4

1087.8 42.17 41.84

1D6?.8 42.17 4|.84

ORD|T DETERMINATION ACCURACY

3T 22.0 8R 125.1 S$ 102.1

CRT .5952 CR3 .9998 CET .3?92

LiA |81*T NEA 20.3 $3A .1

ELI 125,4 EL2 20.E ALF 85.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH 64TE APR tl 16?i

I'q[LI(XEMTRIC CON|C

RL 149.90 LAL ".DO

RP 216.31 LAP ",TS

RC 137o961GL SO.IT

PLANET_CENTRIC CONIC

C3 28.345 VHL S.384

LNCN AEMTM LMCH TIME

SO.GO 19 12 48

60.00 11 19 40

62.63 lO 12 13

82.93 10 12 13

82.63 10 12 13

62.63 lO 12 13

82.63 10 12 IS

PLIGHT TINt 132.00

DISTANCE 560,8T4

L_. tOO.iS VL 3E.|5t GAL "].S| AZL 62.63 MCA 181.70 8HA

LOP 86.11 VP |2,S?| GAP $.95 AZP 97.33 TAL 336,52 TAP

6P -46.63 ZAL 116,40 ZAP 8?,83 IT8 176.44 ZAE |15.TS ETE

OLA 38.55 RAL 319.05 RAO 6141.4 VEL ||,178 PTH ?.IA VMP

L-I TIME IMd LAT |NJ LONG INJ RT A6C INJ AZMTM [NJ TIME

4065.16 "41,30 1?9,65 218.90 63.90 13 ED 34

420To86 -2T.99 163.74 810.26 59.T3 12 29 48

4400,63 "16,72 1i3,4? 203.89 55.67 11 25 34

4400,63 "16.72 I63.47 203.69 55.6? 11 25 34

4400,63 -16.T2 ID3.47 203.89 55.G? 11 25 34

4400.63 "18.T2 193,47 203,89 55.6T 11 2S 34

4400.63 "18.?2 193,47 203.89 55.67 1! 25 34

01FFERENT IAL COqREcTIoN8

TOE 2.3121TRA 1.0766 TC3-1.$619 BAU .8556

RDE 2.9710 RRA 2.5452 RC3-1.6392 FAU ,0g102

FOE 4.6169 FRA 4.1331 FC3-2.?SOO BSP 10159

DOE 3.7847 BRA 2.7636 BC3 2.25T? FSP 1239

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .00

RP 213.81 LAP -,69

RC 140.356 GL 43.41

PLANETOCENTRIC CONIC

¢3 22.482 VHL 4.742

LNCH AZNTH LNCH TIME

50.00 13 16 24

60.00 13 6 57

?0.00 12 45 8

75.28 11 39 44

?5.26 11 39 44

?5.28 !1 39 44

110.00 17 44 35

MID-COURSE EXECUTION ACCURACY

SGT 3339,3 6GR 5OSO.O SG3 700.6

RRT .9506 RRF .9995 RTF .9492

SG6 6054.3 R23 .0972 R13 ,9946

SGI 59g0,9 SG2 873.9 THA 57.06

FLIGMT TINE 234.00

DISTANCE 564.440

LOL 200.46 VL 32.26! GAL -3.67 AZL 84.19 HCA 186.87 SMA

LOP 27.30 VP 22.641 GAP 3.76 AZP 95.77 TAL 336.27 TAP

6P "42.16 ZAL 122.63 ZAP 86.E0 IT6 175.38 ZAE 116.85 (TE

OLA 31.60 RAL 322.46 RAD 6643.9 VEL 11.936 PTH 6.g4 VHP

L-I TIME 1Ha LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

3826.33 -46.57 159.26 213.39 78.89 14 20 11

3851.56 "37.64 138.61 210.53 ?4.40 14 11 9

3916.07 -27.71 159.93 206.66 69.19 13 SO 24

4119,74 -17.44 170,56 201.77 63.23 12 48 24

4119.74 -17.44 1TO.S6 201.77 63.23 12 48 24

4119,74 "1?.44 170.38 291.77 63.23 12 45 24

2962.89 -27.71 88.85 206.66 69.19 18 33 56

DIFFERENTIAL CCRR[CTION8

TOE 1.9769 TRA 1.2SOD TC3"2.0060 |AU .6064

ROE 2.2106 RRA 2.361| RC3"l.?9ll FAU .10988

FOE 4.9S22 FRA S.331S FC3-4.2305 OSP 9?22

BD2 3.0033 liRA 2.8716 B¢3 2.689? FSP 1582

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONIC

NID-COURSE EXECUTION ACCURACY

8GT 3531.3 SGR 4644.6 863 899.0

RRT .9372 RRF .g995 RTF ,9561

SGB 5834.6 R23 ,I081 R13 .9936

$GI 5776.4 662 821.9 THA 53.08

FLIGHT TIME 236.00

DISTANCE 568.610

ARRIVAL DATE MO¥ 26 liT1

EARTH TO MARS

lil,lO ECC ,16613 INC ?.3696 VI 29. Y21

|$2,22 RCA 14T,63 APO 115.64 V2 25.?$2

2|0.60 ZAC 55,$1ETC 27_.64 LVI 53,44

4,S?1DPA -65.65 RAP 3t3.04 EC¢ t.4665

PO CST TIN INJ 2 LAT INJ 2 LONG

3065.2 -47,55 146.66

320?.9 -37,64 157,47

3400.6 -31.11 170.87

3400,6 -31.11 1TO.8?

3400.6 -31,11 1T0.87

3400,6 "31.11 170.87

3400.6 -31._t 170.67

C_BIT DETERMINATION ACC_ACY

ST 126.4 8R 168.3 S8 11D,4

CRT .ggol CR6 -.9999 CST -.9882

LSA 23?.2 MSA 15.5 88A .2

ELI 210.0 EL2 14.2 ALF 55.17

ARRIVAL DATE DEC I 19?1

EARTH TO MARS

181.61 ECC .16647 INC 3.8079 Vl _9.725

163.15 RCA t47.91 APO 215.72 V2 25,897

207.19 ZAC 60.30 ETC 271.75 LVI _.4Y

4.383 DPA -64.48 RAP 307.81 ECC 1.3700

PO CST TIH INJ 2 LAT INJ 2 LONG

2826.3 "45.57 124.12

2851.6 -40.05 127.73

2916.1 -33.67 132.95

3119,? -26.96 146.79

3119*7 "26.96 146.72

3119,7 -26.96 146.79

1962.9 -33.67 61.??

C_BIT DETERMINATION ACCURACY

8T 122.4 3R 145.8 63 119.3

CRT .9911 CR6 -.9996 CST -.9867

LSA 224.1 NSA 14.5 66A .8

ELI 189.8 EL2 |2.S ALF 49.99

ARRIVAL DATE DEC 3 1971

EARTH TO MARS

RL 149.90 LAL .DO

RP 213.92 LAP -.66

RC 142.739 GL 37,02

PLAN[TOC[NTRIC CONIC

C3 19,240 VHL 4.386

LNCH AZNTH LNCN TIME

DO.GO 13 56 52

60.00 14 8 $9

TO.DO 14 15 30

80.00 14 3? 1

90.00 13 32 42

100.00 17 19 93

liD;DO 19 15 4

LOL 2DO.41 YL 32.282 GAL

LOP 88.49 VP 22.604 GAP

GP "38.08 ZAL 126.07 ZAP

"3.7! AZL 85,29 HCA 188,05 8HA 181.84 ECC .18684 |NC 4.7049 Vl 29.725

3.58 AZP 94.66 TAL $36.01 TAP 164.06 RCA 147.86 APO 215.81 V2 25.862

84.44 ITS 174.50 ZAE 117.30 ETE 203.?9 2AC 64.40 ETC 271.31 LY! 26.01

DLA 25.68 RAL $25.2t RAD 6642.5 VEL 11.801 PTH 6.02 VHP 4.070 DPA -SO.TS RAP 303.81

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY

3632.T9 -47.56 142.60 206.96 91.6I 15 0 44 2652.8 -41.36

363F.35 -40,14 14t.01 206.75 86.07 15 S 16 2637.4 -3?.35

360T.95 -33.15 137.65 205.79 81.26 15 15 46 2607.9 -53.32

3540.79 -27.26 131.29 204.50 77.32 15 36 2 2540.8 -29.84

3360.96 024.55 117.35 203.77 75.56 16 28 43 2361.0 -25.2!

3015.26 -27.25 92.65 204.50 77.32 10 10 6 2015.3 -29.84

2SS4.77 "33.15 66.54 205.79 81.26 19 59 19 1654.8 "33.32

OlFFESEMTISL C¢RIECTION6 NZD-COUR$( EXECUTION ACCURACY

TOE 1.7637 TRA 1.4160 TC3-8.4DST BAD .7511 3GT 3739.8 SGR 4260.| $63 1065.4

RD2 1.9OD9 RRA 8.1604 RC3-1.8462 FAU *12401 RRT .9622 RRF .9994 RTF ._e14

fOE 4.650T FflA 6.3971 FC3-5.6159 8SP 9444 _68 5668.8 R23 .12DO R13 .2921

DOE 8.5206 ERA 2.6997 8C3 3.0360 FSP 1|82 861 5615.9 802 T72.1THA De.e?

[CC 1.3166

lNJ 2 LONG

109.60

110.24

108.92

104.16

90.94

6S.53

37.84

ORBIT DETERMINATION ACCURACY

l? 119.3 8R 126.8 86 IR3.8

CRT .9926 Cil ".9997 CIT -,9195

L3A _13,2 NSA 13.3 88A ,3

ELI 173.8 EL2 10.6 ALP 46.77

LAUNCH 6ATE APR It liT! FLIGHT T|ME 238,00 ARRIVAL DATE DEC 3 1971

HELIOCENTRIC CONIC OISTANC[ S?|,Tlt

RL 149.90 LAL ,DO LOL 200.46 VL 32.264 GAL -3.7$ AZL 66.12 HCk 169.23 8NA

RP 214.24 LAP ",6E LOP 29,17 VP 22,li6 GAP 3.40 AZP 93.83 TAL 335,72 TAP

RC 145.158 6L 31,60 GP -34.54 ZAL 126,83 ZAP $2.l! IT2 173.78 ZA£ 117.23 [TE

PLANETO¢ENTRIC CONIC

¢3 17,333 VML 4.163 DLA 20,6? RAL 32?,49 RAD 6641.1 V[L II,T20 PTH

LNCH AZNTH LNCH TIME L'i TIME INJ LAT |NJ LONG INJ RT ASC

50.00 14 32 26 3520.64 -46.53 129.95 20|.94 101.29 15 3| 8

80.00 14 47 8 3480.g8 "40,05 127.73 203,22 95.07 15 45 g

?0.00 IS 9 5T 3413.77 -34.15 122.62 203.56 g0.08 16 6 51

60.00 IS 49 ? 32gl.61 -29.67 113.16 2D3,40 $6.52 16 43 58

90.00 16 $6 4g 3072,43 -27.89 96.96 203,25 $5,14 17 48 1

100.00 18 31 88 2?65.48 -29.6? ?4.53 203,40 86,32 lg 18 4

110.00 20 9 24 2460,59 -34.15 $1.$4 203.$6 go.08 20 50 24

OIFF[RENT|AL CCIRRECTION_ HID-COURSE EXECUTICN ACCURACY

TO2 1.6215 TRA 1.$739 TC3-2.?6366AU .?664 $GT 3953.0 $GR 3903.8 SG3 11g9,6

ROE 1.4861RRA 2.0093 RC3-1,8300 FAU .13649 RRT .9660 RRF .ggg2 RTF ,9654

FDE 4.9534 FRA 7.2611 FC3-6.81?3 B6P g258 SGB 3557.2 R23 .1315 R13 .gDos

BOE 2.1995 6RA 2.$523 BC3 3.3162 F6P 2129 5GI 5509.8 SG2 724._ THA 44.61

EARTH TO MARS

161,|T [CC ,IS727 INC 3,8843 Vl 29.?26

164.95 RCA 147,81APO 216.93 V2 25.62?

200,?1 ZAC 67,$6 ETC 271.30 LVI 23.03

6.?5 VHP 3.$61DPA -$7.4? RAP 300.ST ECC 1.2853

INJ AZNTM 1NJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

2520.0 -36.93 99.99

2481.0 -33.67 g8.$0

2413.8 -30.55 94.49

22gi.D -28.i0 85.85

20?2.4 -27.11 6g.98

1?65.5 -28,10 4T.2_

1460.6 -30.55 23.4,

ORBIT DETERMINATION ACCURACY

ST |16.9 SR 111.5 $$ 125,7

CRT .gg42 CRS -.g995 CST -.9g05

LSA 204.3 NSA 12.2 SSA ,3

ELI 161.3 EL2 8.? ALF 43.63

503



JPL TM 33-100 EARTH.MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE AP6 19 tiT]

HELIOCEMTDI¢ CDN|E

RL tlt,lO LAL .00

RP 914.$S LAP ".|l

RC 14T.SSS GL ID.91

PLANETOC[NTRIC CONIC

¢3 18,1?1YHL 4,021

LMCH AZNTH LHCM TINt

50.00 14 5D lZ

8O.OO tS 18 5T

70,DO 15 4R 39

DO.DO 16 3? 16

90.00 tT 45 24

tOO.O0 19 10 8

110.00 80 48 99

FLIGHT TIN£ 140.00 ARRIVAL DATE DEC T 1871

DISTANCE 57D,953 EARTH TO MARl

LOL lOO.AI VL $1,867 GAL *].82 AZL 86.T5 HCA 290.40 |NA tSt.9t [¢C ,19TTS INC ]°2492 V] 19.71S

LOP ]0.65 VP 22.329 GAP $,22 AZP 95.20 TAL 535,4] TAP 168.89 RCA tAT.T6 APO 216.D6 V2 25. S0]

GP -31.48 ZAL t]t.OS ZAP 80.76 ETS 173,20 ZAE 116.76 [T[ 19T,99 ZAC fi,O4 ETC 271.1] LV! 20,46

DLA 16,45 RAL 319.43 RAD 6641.t ¥EL 11,671 PTN 6,?! VHP 3.717 DPA -S4.61 RAP 298,74 [¢C 1,2661

L-! TIME |NJ LAT INJ LONG INJ RT ASC !NJ AZNTH INJ TIME PO CST TIM INa 2 LAT INJ 2 LONG

3419.8t -44,72 |10,58 198,52 ]08.31 15 ]5 ? 1415.9 -32,91 9],29

38D0,55 "]6.$3 lIT,T] 2OO,6g 101,75 18 14 ST 236D,6 -]O.O6 90.42

3270.50 -3],$6 t11.49 201,75 96,64 19 44 3 2170.] o27,43 64,52

3120,94 "29,T1 100,54 102,14 93.15 17 29 IT 112D,9 "25.40 7],84

2086.12 -28.22 83.91 202.2_ 91.96 ]8 37 32 1898,1 -24.6_ ST,D7

2598,41 -29,?! 61.91 202.14 9].15 20 3 23 1|95,4 -25,40 ]S,31

2317.31 -33.S8 40,41 29].?S 98.64 21 27 36 1317.] 027.43 1],44

DIFlrERENT IAL CCRRtCTION|

TDE 1.521T TRA 1i723R TC3-3,OTg4 BAU ,?680

ROE 1,258D RRA 1,647| RC5-],TTO? FAU ,14593

FOE 4.89?9 FRA 7,9434 FC3-?,6126 DiP 9097

BDE 1.9749 BRA 2.5268 BE3 3.5522 FSP 2310

LAUN04 DATE APfl 11 197]

HELIOCENTRIC CON] C

HID-COURSE EXECUTION ACCURACY El]BIT DETERNIN_T]ON ACCURACY

3GT 4170,5 SGR 39T4,? 99] 1303,0 ST 115,1 3R g8,7 98 129,T

RRT ,9689 RRF .9990 RTF .968S CRT ,99S9 CR$ %9992 CST *.gilt

3GB 5492.8 R23 .14t6 R13 ,9889 LDA 196,6 MSA ]].1 39A .4

361 5451.0 SG2 676.7 THA 40.46 ELI 15],4 ELI 6.8 ALF 40.60

FLIGHT TIN[ 242.05 ARRIVAL OAT[ DEC g 19T1

bISTANC£ 58],]25 EARTH TO NARD

NL 149.90 LAL .DO

NP 2]4,88 LAP -,55

RC 149.988 GL 23.0t

PLANETOCENTRlC CONIC

C3 15.456 VHL 3,951

LNCH AZMTH LNCH T]H[

50.00 15 1t 9

60.00 15 44 27

70.00 ID 20 30

80.00 17 13 42

gO.DO 18 28 26

lOO,O0 19 56 34

110,00 21 lg 56

LC_. 200.46 VL 3L,269 GAL

L(_ 32.03 VP 22,492 GAP

GP -28.83 ZAL 132,80 ZAP

-3.6T AZL 87.26 HCA 191,$T 8HA 181.96 [CC ,18828 INC 2,7411 Vl El.?IS

3.04 AZP 92.69 TAL ]35,12 TAP 166.70 RCA 14?,?D APO FIB,2] V2 25,954

78,9_ ET8 1?2.74 ZAE 116.00 [TE 195.59 ZAC 73.72 ETC 276.94 LV] De.De

DLA tR,DD RAL 331.10 RAO 6640.7 VEL 11,641 PTH 6.68 VHP 5,618 DPA "52.12 RAP 296,93 E¢C S,ES44

L-! TIN( |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CDT ?IN INJ 2 LAT INJ 2 LONG

]332,53 -42,6D 113.60 196,55 113,38 16 14 42 2332,_ -R9.4E 80.41

32RS.R1 -37,93 110.14 199.10 t06.66 16 38 52 9255,2 -26,66 44.40

3158.13 -52.36 103,05 200.58 101,50 17 15 9 2159.1 -24,47 7T,22

2992,42 -28.55 91.09 201,29 98.04 18 ] 35 1992.4 -22.68 6S,57

2751.23 -17.52 73.56 20],48 96.?9 19 14 18 1751.2 -21.99 4T,91

2466.89 -28.89 52.46 2_].29 98,04 20 57 41 1466,9 -22.68 26.74

2205.95 "$2.]6 31.95 2Q3.58 101.50 21 56 42 1206.0 -24,47 6,13

DIFFERENTIAL CORRECTIONS

TOE 1.48G0 TEA l,l?tl TC3-3,34t9 8AU ,T736

ROE 1,0889 ERA 1,6977 RC3-],6895 FAU ,15367

FDE 4.80?0 FRA 6.4650 FC3-O,6D?3 88P 9029

ODE 1,81DR 6RA 2,5270 BE3 3,7446 FBP 2433

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

8GT 4107.1 9_ 3275,0 393 1380,1 IT 114.R SR 88.0 81 194,1

RRT ,9720 RR_ .9986 RTF ,2?17 CRT .99TS CR9 %9980 CIT -.982D

898 5474,T RR] .1476 R13 .SIT? LSA 190,5 NDA 10.1 $6A .S

$61 54]9,] 692 621,1 THA 36.52 ELl 144.1 EL2 5,0 ALF 3T,62

FLIGHT TIME 244.00 ARR%VAL DATE DEC 11 IiTI

DISTANCE 598,294 EARTH TO MAR|

RL ]49.90 LAL .DD

RP ||5.ll LAP -,S|

RE 1S2.438 _. ]i.?l

PLANETOCENTRI¢ CONIC

C] 15,D27 VHL 3,678

LMCH AZNTH LNCM TIH[

50,00 15 36 40

60.00 16 I 31

70,00 ]6 49 4l

8O.OO tf 42 5t

80.OO tO 50 IS

lOO,DO 20 25 44

liD,D0 2! 49 !

LO(. 200,48 VL 52,273 GAL -3.93 AZL 97,07 HCA 122,74 8MA 182,01ECC ,Ill05 IMC 2.3314 Vl 2D, 725

LOP 53.E0 VP 29,455 GAP 2.86 AZP 92.27 TAL 354.81 TAP 16T.59 RCA 147,64 APO 216,]8 V2 t§,518

GP -26.9E 2AL ]34._2 ZAP 77,10 ET9 172.37 ZA[ ltS,D$ IT[ 193.50 ZAC 76.05 ETC 270,78 LVI 10.39

DLA 9,8F RAL 35_,57 RAO 6640.5 V£L t],622 PTH 6,68 VHP 3.|49 DPA "4R.95 RAP 205,49 ECC t.9475

L-! TIN[ IN] LAT IN] LONG IN] RT ARC IN] AZNTH IN] TIN[ PO CST TIM IN] 2 LAT IN] t LONG

3169,t4 -4O.T4 108,32 189,53 117.08 16 31 5 2265.1 -2s.48 84.?_

3188,36 "]5,17 t04,28 198.21 110.34 16 59 38 2188,4 -14,06 ?8,83

3070.15 "$0,99 96.4? 190.9T lOS,t] 17 36 86 |070.1 o81,63 Tt.8|

tliI,O! "27,67 85,79 200,85 tOt,TO 16 31 3 ]8gt.D -20.15 SO.It

ED44,DO "26,49 55.81 201.15 tOO,4? 19 43 28 1644.0 -18._5 41,00

ISiS,SO -1T,ST 48.16 200.88 tOt.TO t] S SO 1)68.5 -tO.tO tO,iS

E318,98 *SD,tO |5,58 IOI.8Y lOS.iS 22 |DtS tltT.D -|t,81 ,BY

DIWY[R[NT|AL COIR|CTI_I

TOE 1,4i56 TRA 2.05|I TC]'|,558! IAU .7814

ROE ,Dill RqA l,l?ll RC]-I,ll?? FAU ,ll?ll

FOE 4.Till FRA l,ll04 FCI-I,DSI4 lip 8114

lO2 l.?I54 IRA |,ills IC] 3,8804 FIP I|i5

NIO-COUR][ [XECUTION ACCURACY C_81? DETERHINATION ACCURACY

$9T 4SOS,O 8GR ]014.4 RG] 1418.8 |T 114,t IR TI,9 81 tl4,t

RST _57)D RRF .6952 RTP ,_,]2 CRT .5886 CRI ",5812 tIT ",8841

199 R|03,t R|3 ,1|41 R13 ,llll LIA t|6o4 NIA t,5 IIA ,I

9GI 1472,? IGI 115,4 TNA ]1,12 ELI 132,] EL2 3,3 ALF 14,1T

LAUNCH OAYE APR 11 tlTI fLIGhT YIH[ lAG,OR ARRIVAL DATE |EC 15 1171

M[LIOCENTRI¢ C_I(

RL 148.90 LAL ,00

RP |95,14 LAP ".A|

RC 184.D04 GL 11,$9

PLANETOCENTRI¢ ¢0N1C

_3 t4,?ET YNL 3,145

LNCH A_HTH LNCH TIN(

5D.O0 15 51 35

9O,0O ID 2] 97

75.00 ]? 6 45

90.DO 18 ? 0

90,00 ]9 24 59

100.00 I0 49 $_

110.O0 92 6 1]

O|ITANCE Ill,481 EARTH TO NARI

L_. 100.4t VL ]I,IT? GAL "3.99 AZL 88.D] HCA 993.91 8NA tSt,OT [CC ,11848 IN¢ t,81T? Vl 11,?15

LOP ]4,3? VP 92,498 GAP 2,68 AZP 91,8] TAL 334.45 TAP 118,32 RCA 147,57 APO ttD.|T V2 t|.4iD

GP -24,49 ZAL 13|.]8 ZAP 75.52 IT9 172,58 ZA[ 1|5,81 [TE t51,TD ZAC ?1.59 ETC t?D.15 LVI |4,61

OLA T.3t RAL ]5],68 RAD 6140,4 V[L 91.|]2 PTH 6,65 VHF 3,10| DPA -49.04 RAP |94.tS ECC t.9434

L-I TIN[ IN] LAT IN] LONG IN] RT A8C IN] AZNTH IN] TINE PO CDT TIM IN] t LAT IN] E LONG

32]0.08 -]6.95 I54.26 194.76 119.84 ]6 45 5 2110.1 -83.9T 8],86

3125,61 -33.99 89,T2 lg?.8] 113.15 17 15 22 2125.6 -2].69 76.25

29_7,75 -29,$8 9].30 ]99,77 ]D?oD] ]? 56 42 ]997.8 -]8,54 67,30

2809.02 -26.40 78,05 250.82 104,48 18 53 49 1809.0 -IT,g6 53.8]

255?.98 "25.2] 99.87 25],]4 1D3.25 2D ? 32 ]557,6 *|7,36 35.60

2283.49 "26.40 39,40 250.82 104.48 21 27 55 1283.5 -17.96 1S.1T

2044,57 "29.$8 20,22 ]gg.7? |07.g! 22 40 18 tD44,6 -]9.54 358.21

QRD]T DETERMINATION ACCURACY

8T ]14.8 SR 75,5 8_ 124.0

CRT .99g6 CR8 -.9974 C&T -.9993

LDA 184.] HDA 8,3 $8A .8

ELI 136,3 EL2 t,? ALF 32.61

DIFFERENT ]AL CCRRECTION$

?DE 1.3929 YEA 2,1727 TC]-5.7428 BAU .?923

RDE .8813 RRA 1,4604 RC]-|,4328 FAU .15782

FDE 4,7242 FRA 9.2981 FC3-9.2399 BSP 9324

8DE 1.94D3 8RA 2,6179 DC] 4.0DTT F5P 2?03

H]D-COURD_ EXECUTION ACCURACY

$GT 452f.$ ]DR 2?84.2 899 9464.5

RRT ,572T RRF .9976 RTP .9?IT

$G8 5567.4 R25 .19/0 RI] ,9846

891 5539.0 SG2 562.0 THA 29.66

554



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHCN DATE APR |1 1971

HELIOCENTRIC COMIC

RL |48,90 L&L .DO

RP 215,87 LAP -,44

RC 18T.385 GL 14,42

PLANETOCENTRIC CONIC

C8 14.877 VHL 3,831

LNCH AZNTH LNCH TIME

SO.GO 18 4 22

60.00 16 18 30

TO.O0 17 24 39

80.00 18 2T 24

90.00 19 46 24

100.00 21 10 15

1|0.00 22 24 5

FLItHT TIME 240.00

DISTANCE 593,986

LQ4. 200,49 VL 32,201GAL -4,05 AZL 88,30 MCA 1iS,D? IMA

LOP 31,53 VP 22,381 GAP 2.50 AZP 91,84 TAL 334,tl TAP

GP "22,?t ZAL 13G,37 ZAP ?3,ST [T8 171.85 ZAE 112,99 ET[

OLA 3.12 RAt. 135.06 RAO 9140,4 VEL 11.607 PTH 6,SS VHP

L-| Tll_ |NJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME

31114.$2 "37.3D 101.07 194.91 121,92 16 S? ?

3073.03 "32.55 96.09 197,80 1|5.21 17 29 44

2938.0T "28*28 9?,16 199,9T 110,03 18 13 37

2741.58 "25.|T 73,40 201.02 106,62 19 13 S

2486.61 "24,02 55.02 201.38 105,40 20 2? 51

2216.05 "25,17 38.?? 201.02 106.62 21 4? 11

1984.89 "28.26 16.08 199.87 110.03 22 57 10

DIFFERENTIAL CORRECTION8

TOE 1.3754 TRA 2.3130 TC3-3,9153 BAU ,8|17

ROE .80OT IRA 1,3476 RC3-1.3357 FAU *16095

FOE 4.6144 FRA 9.5142 FC3-9.493? BSP 9397

BOO 1.5915 ERA 2.6769 BC3 4.1369 FSP 2725

HZD-COURSE

SOT 5029.3

RRT .9740

SOB 5645.3

661 5621.3

ARRIVAL DAY[ DEC IS 1871

EARTH ?0 NAN8

102,14 ECC ,19014 |NC 1.8872 Vt 28.725

169,22 RCA 147,ll APO Ill. T? vt 25,443

190.13 ZAC T9,88 ETC 27D,|3 LVl 11.2S

3,47J DPA "48,3l RAP 293.09 ECC !.|411

PO CST TIN INJ 2 LAT INJ 2 LONG

2164.8 -21,96 TS,S9

2073,6 -19,82 ?3.40

1938.1 "17.$5 63.80

1741.6 -16,02 49.?$

1486.6 -15.45 31.27

1216.1 -16.02 11.10

984,9 -I?.SS $$2.72

EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGR 2564.3 SO3 1508,0 ST 115,4 88 67.1 88 121.9

RRF .9968 RTF .9756 CRT .9999 CRS -.9962 CST -.9962

823 ,1604 813 ,984! LSA 180.6 NIA 7.8 SSA .9

SO2 519.9 THA 26.66 ELI 133.5 EL2 .9 ALF 30.20

LAUNCH DATE APR 11 1971 FLIGHT TIME 250,00 ARRIVAL DATE DEC 17 I971

DISTANCE 597.789 EARTH TO MARSHELIOCENTRIC CONIC

RL 149.90 LAL .00

RP 216.21 LAP ",41

RC 159.881GL 12.27

PLANETO¢ENTRIC CONIC

C3 14.668 VHL 3.829

LNCH AZNTH LNCM TIN(

50.GO 16 15 35

60.00 16 81 43

70.00 17 40 ?

80.00 18 44 58

9O.OO 20 4 SO

lO0.OO 21 2? 4?

110.00 22 39 34

LOL 200.40 VL 32.285 GAL -4.11 AZL

LOP 36.69 VP 22.344 GAP 2.35 kip

GP -21,13 ZAL 137.20 ZAP 71.87 ET$

88.55 HCA 196.23 8NA

91,39 TAL 335,80 TAP

171.67 ZAE 111.38 ETE

182,21 (CC .19085 INC 1.4482 Vl 29.728

1?0,04 RCA 147,43 APO 216.98 V2 25.405

188.78 ZAC 81.47 ETc 270,41LVI 11,95

OLA 3.24 RAL 336.14 RAD 8640.4 VEL 11.60? PTH 6.65 VHP 3.453 OPA -44.85 RAP 292.10 ECC 1.2413

L-i TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST T|H INJ 2 LAT 1NJ 2 LONG

3126,95 -35.97 98.54 194.72 123.53 17 ? 42 2127.0 -20,09 77.?6

3050.80 -31,26 93.17 198.0! 116.85 17 42 14 2030.8 -17,89 71.09

2888.43 -2?.DS 83.80 200.18 111.69 18 28 16 1888.4 -15,89 60.98

2685,49 -24,D2 69,63 201.41 108.29 19 29 41 1685.5 -14,39 46.41

242T.62 022,89 51,07 201.80 107,07 20 45 18 142?.6 -13.78 27.74

2159,96 -24.02 31.00 201.41 108.29 22 3 4? 1160.0 -14.35 ?.78

1935.25 -27.06 12.72 200,18 111.69 23 11 49 935.2 -15.85 349.88

DIFFERENTIAL CORRECTIONS

TDE 1.3704 TRA 2.4548 TC3-4,0598 BAU .8318

ROE .7391 RRA 1.2477 RC3-1,2339 FAU ,16214

FDE 4.52?5 FRA 9,6788 FC3-9,$732 08P 9549

BDE t,$570 BRA 2,7538 BC3 4.2431 FSP 2744

LAUNCH DATE APR 11 1971

NELIC(ENTRIC CONIC

RL 149.90 LAL .OO

RP 216.58 LAP ".37

RC 182.380 GL 10,40

PLAN[TOCENTRZC CONIC

HID-COURSE EXECUTION ACCURACY

SOT 5234.8 $GR 2369.1 863 1521.4

RRT ,9744 RRF .9959 RTF .9769

SGB 5746.0 823 .1587 RI3 ,9836

8G1 5725.3 SG2 486.9 THA 23.98

FLIGHT TIRE 252.00

DI8TANCE 601,950

LOL 200,49 VL 32,290 GAL -4,18 AZL 88°?? HCA 197.39 8NA

LOP 37.85 VP 22.507 GAP 2.1S AZP 91.18 TAL 335,45 TAP

GP -|9.T2 ZAL 137.92 ZAP _0,23 ET6 171.53 ZAE 110.03 ETE

CRBIT DETERMINATION ACCURACY

ST 116.5 SR 62.0 88 120.1

CRT .9996 CR8 -.9948 C8T -.9969

LSA 178.3 NSA ?,S 88A 1.1

ELI 132.0 EL2 1.9 ALF 28.02

ARRIVAL DATE DEC 19 1971

EARTH TO MAR8

192.29 ECC ,19160 IHC 1,2322 Vl 28.72S

170.84 RCA 147.36 APO 21T,21 V2 25,398

187,60 ZAC 82,89 ETC 270,31LVI 10,81

C3 14,719 VHL 3,837

LNCN AZNTH LNCH TINE

SO,GO 18 25 27

80.00 t? 3 19

TO,GO 17 S3 58

80.00 19 O 11

80.00 20 20 S2

tOO*GO 21 43 3

llO,O0 2R 93 5

OIFFER[N?IAL

TO[ 1,3739 TflA 8,5968

8Ot ,6801 RRA 1.1S82

FOE 4,4484 FRA 9+?9T2

60[ I,S3?S BRA |,8432

DLA 1.62 RAL 337.13 RAD 6640,4 VEL 11,609 PTH 6.65 VHP 3,444 DPA -43.52 RAP 291,28 [CC 1.2422

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INd 2 LAY IHJ E LONG

3095,58 -34,77 98.50 195,03 124.79 1? 17 3 2095°6 -18,99 76.27

2994.86 -30,13 90,80 190,40 !18.14 17 53 14 1994.9 -18,41 89,1g

2848,88 -29,88 81.05 200.65 112.99 I8 41 5 1846.9 "14.40 58.82

2638,49 "22.96 69,32 201.93 109,60 19 44 IO 1638,S -12,91 43.6Y

2370.14 -21.87 47.80 202.35 106,39 21 O 30 13?8.1 -12.34 24.88

2112,84 "22.98 27.99 201.93 109,60 22 18 IS 1112.8 -12,81 S,O4

1863.97 -25,90 9.97 200,65 112.99 23 2A 30 893.? -14,40 347oS4

CORRECTION8

TC3-4.1835 8AU ,6530

RC3-1.135S FAU .16215

FCI-9.SIT3 |lP 9TAT

2C3 4,3349 FSP 2T|3

LOL 200,46 VL 32,295 GAL

LOP 39.00 VP 22,27l GAP

GP -18.47 ZAL 139.59 ZAP

LAUNCH OAT[ APR 11 1971

HELIOCENTRIC CCNIC

RL 148.90 LAL ,0O

RP 218.91 LAP -.33

RC 184,912 GL 8,79

PLANETOCEHTRIC CONIC

C3 14,830 VHL 3.851

LHCH AZNTH LNCM TIME

90.00 19 34 15

80.00 1? 13 35

Y0.0O 18 S 34

80.00 19 13 38

90.00 20 34 58

lOO.OO 21 56 28

110.00 23 5 O

DIFFERENTIAL CORRECTIONS

TOE 1.3848 TRA 2.7384

ROE .6511 RRA 1.0770

FOE 4.3809 FRA 9.8?44

BDE 1.5298 BRA 2,9426

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 5437,3 6GR 2194,5 9_3 1529.0 3T 118.0 88 57,? li 118,8

RRT ,0742 RRF ,894? RTF ,_,79 CRT ,9986 CR$ -,9931 CSY-.OOr8

889 5053,4 823 .tSS? 813 09832 LIA 176.8 NIA ?.3 38A 1.2

861 8845,3 362 480,4 THA 21.61 ELI 131,4 EL2 2.? ALF 86.04

FLIGNT TIN[ 254.00

DISTANCE 60l,lOI EARTH TO MARl

"4,2S AZL 88,96 MCA |98,54 3NA |92,5T (CO ,19239 |NC 1,0428 Vl 2R.T23

1,9t AZP g0,99 TAL 333,09 TAP 171,83 RCA 147,26 APO 217,48 V2 25,32?

68,53 IT9 171,42 ZAE 108.65 ET£ 198,57 ZAC B4.iS ETC 2?0,23 LVl g.79

OLA .tt RAL 338,05 RAD 6640.4 V[L

L'I TIME IN4 LAT INJ LONG [NJ

3059.38 -33.?4

2g54.72 -29,13

2811.88 -25.03

2598.80 "22.05

2336.38 -20.94

2073,2T "22.05

1858.?0 -25.03

TC3-4.2899 BAU .8753

RC3-1.0422 FAU ,16120

Fc3-g.4164 BIP go?4

BC3 4,4147 F6P 2756

ARR|VAL OAT[ 0[¢ 21 1971

11,6|4 PTH 8,65 VHP 3.444 DPA -42,32 RAP 290,5? ECC !,2441

RT A3C INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LON6

94.85 195,4? 125.?8 l? 23 24 2069.4 -17.34 ?5,05

88.85 lgs.go |19,15 tt 3 0 1964,? -15.16 87,83

T8_78 201.22 114.03 18 52 26 1811.9 -13.15 $6.68

65,94 202,55 110.65 Ig 56 55 15g8.8 -!1.66 41.38

45.09 2D2.99 109.45 21 13 52 1336.4 -11.10 22.38

25.31 202.55 110.65 22 31 2 1073,3 -11.86 2.75

7.70 201.22 114.03 23 35 sg 858.? -13,15 345,60

HID-COURSE EXECUTION ACCURACY OROIT DETERHINATION ACCURACY

SOT 5635.5 $GR 2037,3 S03 IS23.3 ST 119.9 88 54.! SS 117.1

RRT ,9734 RRF .g932 RTF .9786 CRT .9970 CRS -.9810 CAT -.9982

$GO 5992.5 823 .1518 R13 ,9828 LSA 179,g NSA ?.3 SSA 1.3

SGI 5976,3 SO2 439.8 THA 19.50 ELI 131.4 EL2 3.8 ALF 24.25
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAU_ DATE APR IS ti?l

HELIOE[NYRIC C_NIC

RL t4l,IO LAL .DO

R@ 2|To26 LAP ".SO

RC IG?.446 GL T,SI

PLANETOCEHTRIC ¢0NI¢

CS |4.184 VHL S,I?I

LNCH AZNTH LNCH TIRE

SO,DO 11 42 ?

60,00 1?'2E 45

TO.D0 18 16 9

IO.00 19 ES 30

9D.00 20 47 R4

IOO.Og 2E 8 22

llO.O0 25 IS 36

FLIGHT TIHI_ lSl.O0 ARRIVAL OATE DEC £1 tITS

DISTANCE I|0.259 EARTH TO NAIl

LQL 800.48 YL 32,300 GAL -4,32 AZL 89,52 HCA 599,69 8HA Ilt,4i [¢¢ ,11322 INC ,8753 ¥1 29.T25

LOP 40.15 VP 22.234 GAP 1.81AZP 90.62 TAb 532.72 TAP 1?2.41RCA 14?.20 APO tlT.TI V2 25.261

GP -1?.34 ZAL 139.14 ZAP G?,08 ET8 1?1,34 ZAE 107.28 ETE |85,60 ZAC 85.29 [TC 270,15 LVI $.88

OLA -.SO RAL 338.92 RAO 6640.5 VEL 11.621 PTH 6.61 VHP 3.449 DPA -41.24 RAP 289.16 (CC 1.24RI

L-I TIN[ INJ LAT INJ LON{ INJ RT ASC INJ AZNTH INJ TIHE PO CIT TIH IRa 2 LAT INJ 2 LONG

$D47.49 -32.8G 93.50 191.Ol 126,57 IT 32 55 204?.5 -16.28 74.05

2939.40 -28.30 87.25 199.49 119.99 18 11 45 1939.4 -t4.10 61.33

2T82.37 -24.20 76.89 20|.86 114.87 19 2 32 I702.4 -12.08 55.06

ESGS.2S "21.23 6t.79 203.24 111.50 20 R 15 1565.2 "lD.Sg 39.46

2300.98 -20.12 42,82 203.69 110.30 21 25 45 1301.0 -10.06 20.33

2059.70 -21.23 23.16 203.24 111.50 22 42 22 103t.? -10.59 .83

1822.19 -24.20 5.81 201.86 114.87 23 46 5 829.2 -12.08 $43.97

DIFFEREHT1AL CCRRECTIENS

TOE 1.4007 TRA _.8804 TC3-4.381G DAU ,8904

ROE ,6194 RRA 1.0050 RCS -,9556 FAU o15955

FOE 4.3176 FRA 9.9162 FC3-9.2182 B$P 10216

DOE 1.5316 lIRA 3.0501 6C3 4.4845 PSP 2?46

LAUNCH DATE APR 1| 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .00

RP 21T.61 LAP ",21

RC 169.992 64. 6.02

PLANETOCENTRIC CONIC

C8 15,174 VHL S.895

LNCH A2HTH LI_H TINS

90.00 16 49 14

60.00 _? 30 59

70.00 10 25 58

80.00 19 36 T

90.00 20 56 31

100.00 22 18 59

110.00 23 25 5

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

IGT 5829.9 SGR 1895.4 863 1514.5 8T 121.9 8R 51.0 19 115.7

RRT .9721RRF .9913 RTF .9791 CRT .9948 CRI -.9888 CIT -.9981

SUE 6130.3 R23 .14?0 R13 .9825 LIA 175.5 NSA 7.4 SSA 1.3

SGI 6115.6 SG2 423.8 THA 17.63 ELI 132.1 EL2 4.1 ALF 22.62

FLIGHT TIME 058.00

DISTANCE 614.408 EARTH TO NARI

LOL 200.48 VL 32.306 GAL -4.40 AZL 69.27 HCA 200.84 INA 181.55 ECC .19409 INC .?262 Vl 29.709

LOP 41.30 VP 20.198 GAP 1.63 AZP gO.ll TAL 332.35 TAP ITS.It RCA |47.12 APO 217.98 V2 25.249

GP "16.32 ZAL 139.66 ZAP 65.59 ST6 1?1.29 ZAE 105.89 ETE 184.90 ZAC 86.31ETC ETO.08 LVi 8.04

OLA "2.OR RAL 339.73 RAD 664D.6 VEL 11.629 PTH 6.67 VHP 3.460 DPA -40.26 RAP 289.43 ECC 1.2497

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TINS PO CST TIH INJ 2 LAT INJ 2 LOHG

$029.22 -32.12 92.40 196.61 12?.20 l? 39 43 2029.2 -15.39 73.22

2910.16 -27.57 85.93 200.14 t20.65 18 19 37 1918.2 -13.20 65.25

2?57.44 "23.46 75.32 202.56 115.55 19 11 36 1757.4 -11.18 33.70

2536.75 -20.51 59.91 203.97 !12.19 20 18 24 1536.? -9.68 57.85

2270.90 -19.40 40.91 204.44 110.99 21 36 22 1270.9 -9.I1 18.60

2011.22 -20.51 21.35 203.97 112.19 22 52 30 1011.2 -9.Gt 359.21

1804.26 -23.49 4.23 202.56 115.55 23 55 9 804.3 "11.18 342.62

ARRIVAL DATE DEC R5 1971

DIFFERENTIAL CCRRECTIONI

TOE 1.4224 TRA 3.0230 TC3-4.4599 BAU .9220

FIDE .5935 RRA .9351 RC3 -.8?64 FAU .15747

FOE 4._579 FRA 9.9275 FC3-8.9842 BSP 10481

BDE 1.5413 BRA 3.1645 BC3 4.5452 FGP 2?30

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .DO

RP 217.97 LAP ".22

RC 172.547 6L 4.80

PLANETOCEHTRIC CONIC

C3 15.393 VHL 3.923

LNCH AZNTH LNCH TIME

50.00 19 55 41

60.00 17 38 25

?O.GO II 34 10

80.00 11 45 39

90.00 21 I 29

tOO.DO 22 26 31

liD.DO 23 35 36

LOL 200.48 VL 32.312 GAL

LOP 42.44 VP 22.111 GAP

GP -15.39 ZAL 140.16 ZAP

HID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

IGT 6020.5 8T, q 1767.0 303 1500.7 ST 124.2 SR 48.3 II 114.3

RRT .9703 RRF .9890 RTF .9795 CRT .99|9 CRS ".9658 CIT -.9990

SUB 6274.4 R23 .1410 R13 .9824 LIA |75.4 MSA 7.6 88A 1.4

8G! 6260.9 862 411.2 THA 15.97 ELI 133.1 EL2 $.7 ALF 21,13

FLIGHT TIE 260.DD ARRIVAL DATE DEC 27 1971

DISTANCE 618.553 EARTH TO MARS

-4.47 AZL 89.41 HCA 201.95 8HA 182.65 ECC .19500 INC .59_7 VI 29.?13

1.46 AZP 90.55 TAL 351.96 TAP I73.94 RCA 147.03 APO 218.26 V2 RS.2O9

64.14 ETS 171.26 2AE 104.51 (T[ 184.21 ZAC 87.24 ETC 270.03 LVI 7.29

DLA "2.98 RAL 340.50 RAD 1640.? VEL 11.658 PTH 6.68 VHP 3.475 DPA "39.37 RAP 280.99 ECC 1.2553

L-i TIME INJ LAT INJ LON6 INJ RT A$C INJ AZMTH INJ TIME PO CST TIN IRa 2 LAT INJ 2 LONG

3014.02 "51.49 91.50 197.26 12T.71 17 45 55 2014.0 -14.65 72.53

0900.34 -26.94 84.83 200.83 121.16 IS 28 45 1900.3 -12.45 14.35

2736.4! -22.85 74.00 203.30 116.10 19 19 46 !?36.4 -|0.41 52.56

25|2.59 -19.88 58.46 204.?4 112.75 20 2? 52 1512.6 -8.85 58.46

2245.34 -18.77 39.39 205.22 111.55 21 45 54 1245.3 -8.52 17.14

1907.08 -19.88 19.83 204.74 112.75 25 1 38 987.1 -8.89 357.85

1703.22 -22.85 2.g2 203.30 116.10 24 3 20 703.2 -!0.41 341.47

OIFFCRCNT IAL CQqRECT|ON8

YDE 1.4400 TR4 3.1454 TC3"4.9270 IAU .8412

ROE ,5?21RRA .87_3 RC3 -.0040 FAU .16488

FOE 4.1903 FRA 9.9114 FCS-8.?tTD 6lP tO?SO

ODE I.|511 ERA 3.2834 6C3 4.5979 FlP 2?04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

GGT 8206.1 $6R 1850.2 963 1482.1 ST 128.8 8R 46.0 13 112.9

RRT .9672 RflF .9582 RTF ._.99 CRT .9883 CR3 -.1825 C$T-.t195

SUE 6421.7 R25 .1345 RI3 .8822 LSA 175.6 MSA 8.9 8SA 1.4

861 6409.2 862 401.9 THA 14.49 ELI 154.5 EL2 6.8 ALF 19.7R

LAUHCM DAY( APR 11 1971 FLIGRT TIRE 282.00 ARRIVAL DATE DEC 22 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .00

RP 218.33 LAP -.lI

RC 1?5,114 GL 3,85

PLANETOCENYRIC CONIC

C8 15.15R VHL 3.955 DLA

LNCH A2NTN LNCH TIRE L-i TIME INJ LAT

50o00 17 I 34 3001.44 "30.96

80,00 17 48 |0 2885,4? "26,4|

70.00 10 41 53 2?18.70 -22.32

80.00 19 $4 15 0492.13 -!g.34

gO.O0 21 IT 27 2223.64 -18.22

tO0.O0 22 3? 6 1966,60 -19.34

1|0.00 23 41 19 |765.92 "22.32

DIFFERENTIAL CCRRECTION$

TD£ 1.4766 TRA 3.30?8 TC3-4.5881 BAU .9?10

MDE .5545 RRA .8144 RC3 -,T380 FAU .1522|

FDE 4.1425 FRA 9.8?48 FC3-8,4260 DSP 1|015

BOE 1.$772 BRA 3.4069 BC3 4.6441FSP 2670

OI8TANCE 122.194 EARTH TO RARE

LOt. tDO.41 VL 82.310 GAL "4.55 AZL 89.53 HCA 203.12 8HA 162.75 ECC .l1585 INC .4715 Vl 21.726

LOP 45.52 VP 22.125 GAP |.29 AZP g0.43 TAL 33|.5? TAP 174.69 RCA 146.94 APO Eli. S8 V2 25.18t

lP "14.55 ZAL 140.12 ZAP (;2.?4 ST8 171.24 ZAE 103.14 ET£ 183.61 ZAC 88.0g ETC 219.98 L¥1 1.59

-3.?t RAL 541.28 RAD 1640.8 VEL 11.640 PTH 6.19 VHP 3.414 DPA -38.58 RAP 212.RI

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT

ECC 1.2574

INJ R LONG

90.76 lg?,gs 128.1_ l? 51 35 2001,4 -14.04 ?1.97

88.92 201.56 121,62 18 33 15 1815.5 -11.12 13.81

72.g0 204.06 1|6.55 19 2T 11 t718.T -g.75 51.89

57.19 205.54 118.20 20 36 47 1492.1 -8.22 35.33

37._4 206.03 112,01 21 54 31 1223.6 -7.64 15.91

18.$6 205.54 113.20 23 g 53 966.6 -8.Z2 356.70

1.82 204.06 |16.55 24 10 43 765.5 -g.75 340.$2

HID-COURSE EXECUTION ACCURACY CI_BIT DETERHINATION ACCURACY

SGT 6387.2 SGR 1544.2 863 1461.2 ST 129.I SR 43.g $S 111.5

RRT .9647 RRF .9826 RTF .g801 CRT .g842 CRS -.g788 C$T -.ggg5

SGS 6371.2 R23 .1278 R13 .g820 LSA 175.9 MSA 8.4 8SA 1.4

$G1 6669.3 SG2 395.g THA 13.18 ELI 136.1 EL2 ?,4 ALF 18.S?

5O6



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR I| II71

NELIOCENTRIC CONIC

RL 149,10 LAL .00

RP 818.69 LAP ".15

RC 17?.lid GL 2.95

PLANETOCENTRIC CONIC

C5 IS.SOS VNL $.llR

LNCH AZMTH LNCH 7IRE

SO.DO 17 6 S?

60.00 IY 51 19

TO,OR 11 41 53

10.00 20 2 I

90.00 21 25 35

100.00 22 44 53

110.00 25 48 19

FLIGHT TIN( ERA.DO

DISTANCE 02R.830

52.$2| £AL "4.63 AZL 69.64 NCA 204.25 8MA

ARRIVAL DATE DEC 31 lIT!

[ARTN

182.51 ECC .19195 INC

TO MARl

L_. 200.46 VL .Silt vI 2R.?2S

LOP 44.?R VP 2E.OSl GAP I.SE AZP 90.33 TAL 3$1.lR TAP !?S.45 RCA 146.8S A_ Eli.iS VR 25.129

GP -15.79 ZAL |4t.DI ZAP 62.39 ITS 171.23 ZA[ lOI.?D E?E 183.06 ZAC 86.lR ETC 259.84 LV! 5.94

DLA -4.50 RAL 341.93 RAD R641,0 VEL 1t.6RD PTfl i.70 VHP 3.516 DPA -3?.61 RAP Z15.30 ECC l.Elli

L-I TIME INJ LAT INJ LONG ZNJ RT AlE ]NJ AZNTH INJ TIME PO CST ?IN INJ 2 LAT ZNJ 2 LONG

2991.14 "30.55 90. tD 198.66 128.45 17 56 A5 1991.1 -13.53 T1.31

2673,14 -25.97 83.18 202,30 121.97 18 39 12 1873.1 "|1,29 62,99

2703.67 "21.80 71.99 204.34 116.82 19 33 5? 1703.9 "9.20 50.81

2474.8? "18.87 SS.|2 200.35 113.58 20 43 16 1474.9 "T.65 34.37

2205.28 -17,75 36.80 206.85 112,36 22 2 29 1205.3 -T.D? 14.86

t949.34 -16.6? l?.4g 206.35 113.58 23 17 23 949.3 -7,65 555,T3

1750.69 -21.66 .91 204,84 116,92 24 17 30 750.7 -9.20 339,72

DIFFERENTIAL CCRRECTICN6

TOE 1.5088 TRA 3.4508 TC5-4.6346 BAU .g961

RDE .5403 RRA .7609 RE3 -.6785 FAU ,14925

FOE 4.0894 FRA 9.8216 FC3-8,1252 DIP 11289

ROE 1.8025 8RA 3.5337 6C3 4.6840 FSP 2633

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .00 L(_. 200.46 VL 52.552 GAL

N;O-COURSE EXECUTION ACCURACY

6GT 6564.5 SGR IA48.2 SG3 1437.5

RRT .9609 RRF .9788 RTF .9803

6GB 6722.3 R23 .1208 R13 .981g

801 6710,9 SG2 392.5 THA 12.01

FLIGHT TINE 266.00

DISTANCE 630.961

-4.71 AZL 89.74 HCA 205.58 8NA

RP 219.06 LAP -.11

RC 180.279 GL 2.10

PLANETOCENTRIC CONIC

C8 16.195 VHL 4.024

LNCH AZHTH LNCN TIME

50.00 17 1| 55

60.00 17 56 5?

70.00 t8 59 16

80.00 20 9 6

90.00 21 32 S?

lO0.O0 22 51 58

t10.00 25 54 42

LOP 45.85 VP 22.053 GAP .95 AZP 90.24 TAL 550.77 TAP

GP -15.08 ZAL 141.49 ZAP 60,09 ETS 171.24 ZA[ 100.46 [TE

DLA -5.12 RAL 342.60 RAD 6641.1VEL 11.672 PTH 6.71VHP 3.541DPA -37.13 RAP 285.05

L-I TIME INJ LAT INJ LONG ZNJ RT ARC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT

2982.80 -30.17 89,68 199.39 128.71 18 1 38 1982.8 -13.I2

2883.02 -E5.61 82.07 203.07 122.29 18 44 40 1863.0 -10.85

2891.54 -21.48 ?I.E4 205.64 117.21 Ig 40 7 1691.5 -8.74

2460.39 -18,47 55.23 207.17 113.68 20 50 6 !460.4 -7.18

2189.83 -17.35 35.85 207,68 t12.69 22 9 27 1189.8 -6.58

1934.86 -t8.4? 16.59 207.17 115.88 23 24 12 934.9 -7.18

1758.36 -21,46 .16 205.64 117.21 24 25 41 738.4 -6.74

ORBIT DETERMINATION ACCURACY

9T 131.7 8R 42.2 88 110.2

CRT .9794 CR8 -,9748 CRY ".9996

LSA I?6.S NSA 8,8 8IA 1,4

ELI 156.0 EL2 6,1 ALF 17.47

ARRIVAL DATE JAN E 1978

EARTH TO MARS

182.97 ECC .19794 INC .2608 Vl _9.725

176.16 RCA 146.75 APQ 219.18 V2 _5.089

182.6t ZAC 89.56 [TC 269.92 LVi 5.35

ECC 1.2888

INJ 2 LONG

71,14

82,49

50.14

13.58

13.99

854.93

339.06
DIFFERENTIAL CCRRECTIQN$

TOE 1.5435 TRA 3.5944 TC5-4.6771BAU 1.021R

RDE .528? RRA .7112 RC3 -.6258 FAU .14607

FDE 4.038? FRA 9.7553 FE5-7.8086 BSP 11560

BOE 1.6315 8RA 3.6641BC5 4.7165 FRP 2592

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONIC

RL 149.80 LAL .00 LC4. 200,46 VL 52.539 6AL

MID-CCURSE EXECUTION ACCURACY DRBIT DETERMINATION ACCURACY

SGT 673?.9 6GR 1361,0 605 1411.8 6T 154,3 SR 40.6 88 108.8

RRT .9561 RRF .9740 RTF .9804 CRT .9742 CRI ".9704 C8T -.999?

SGB 6874.0 R23 .1141 R13 .9817 LSA 177.3 NSA 9.3 56A 1.4

801 6862.8 602 391.5 THA 10.97 ELI 140.1 EL2 8.8 ALF 16.48

FLIGHT TIME 268.00 ARRIVAL DATE JAN 4 I978

DISTANCE 635.08? EARTH TO MARS

-4.60 AZL 89.83 HCA 206.51 6NA 103.08 ECC ,19900 INC .1680 Vt 29.?29

LOP 46.97 VP EE.OI? GAP .?i AZP 90.15 TAb 330.30 TAP 1?6,87 RCA 146.65 APO 219.51 V2 25,046

GP -12.44 ZAL 141.90 ZAP 58.83 [T5 171.26 ZA[ 99.15 [T[ 182.20 ZA¢ 90.21 [TC 269.90 LVI 4,78

RP 219.43 LAP -.06

RC 182.871 GL 1.35

PLANETOCENTRIC CONIC

C5 18.502 VNL 4.062

LNCH AZNTH LNCH TIME

50.90 I? IS 30

10.00 15 2 ?

TO.D0 11 1 I

80.00 20 15 33

90.00 21 39 40

100.00 22 38 24

IlO.O0 O 4 28

DLA -5.68 RAL 343,24 RAD 6641.2 VEL 11.685 PTH 6.72 VHP 3.566 DPA "36.50 RAP 207.86 ECC t.2TI6

L'I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TINI[ PO CST TIN INJ 2 LAT 1NJ 2 LONG

2978.18 -29,69 89.30 200.13 125.91 18 6 6 1976,2 -12,80 TO.el

2854.83 -25.31 52,09 203.84 122.47 18 49 42 1854.8 "10,50 12.08

2881.41 -21.16 70.63 206.44 117.4S 19 45 47 1681.4 "8.ST 41.60

2448.35 "18,14 S4.49 207.99 114.13 20 36 2| 1448.3 "6.78 32.89

2176.93 "l?,Ol 35.05 208.51 112.94 22 15 57 !176.9 "6.16 13.26

1922.82 °18.14 15.86 207,99 114,13 23 30 2? 922,8 "5.79 334.25

1728,23 -21.16 359.54 206.44 117.45 0 33 16 728.2 -0.37 338.52

OIFFERENTIAL CCRRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3815 TRA 3.7391 TC3-4.710t BAU 1.04R9 3GT 5106.9 5GR 1281.7 $G3 1384.3 ST 137.1 5R 59.3 $3 IO?.S

ROE .Sill RRA .tl45 tiCS -.S?4D FAU .14265 RRT .IS04 flRF .5583 RTF ._,04 CRT .9684 CR8 -.|lSi CRY -.9998

FOE S.9902 FRA 9.17?2 FC3-T.4342 DSP 11839 3GD ?024.9 R23 .1076 R13 .iBIS LSA 178.3 MSA 9.8 55A 1.4

ERE 1.66450RA 3.?975 Be3 4,T456 FSP 2548 SOl 7013.5 5G2 392.5 TMA 10.03 ELI 142.3 EL2 9.4 ALP 15.59

LAUNCH DATE APR 11 19T! FLIGHT TIME 270.00 ARRIVAL DATE JAN I 1972

HELIOCENTRIC CONIC DIITANC[ 639.206 EARTH TO MARS

RL 149.90 LAL .OO LOL 200.46 VL 52.346 GAL -4.03 AZL 89.91HCA 207.63 5NA 183.20 [CO .20008 IN¢ .0822 Vl 29,72i

RP 219.80 LAP -.04 LOP 43.10 VP 21,981 GAP .60 AZF 90.08 TAL 329.95 TAP I77.58 RCA 146,54 APO 219.65 V2 25,007

RC 185.473 6L .66 GP -11.65 ZAL 142,30 ZAP S?,$! [T8 171.28 ZA[ 27,86 [T[ 181.83 ZAC 90,80 ETC 269.59 LV! 4,21

PLANETOCENTRIC CONIC

C8 tl.826 VNL 4.iOR DLA -$.14 RAL 343.8R lAD St41.4 VEL 1t.699 PTH 6.?3 VHP 3.516 DPA -35.91 _AP 287. T2 ECC 1.2Yll

INJ 2 LONG

?0.63

11,71

49.17

32.34

12,66

333.?0

338.08

ORBIT DETERNINATION ACCURACY

ST 139.g 8R 38.1 SS 106.2

CRT .9622 CRI ".9605 CST ".ggg8

LSA 179.4 NSA 10.1 88A 1.4

ELI 144.6 EL2 10,0 ALF 14.77

LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C5T TIM INJ 2 LAT

IT 20 44 2971.06 "29,67 69.02 200.88 12g.D? 18 10 15 Ig71.1 "12.$5

le 6 53 2048,55 -25.0? 61.70 204.63 122.65 18 54 22 1848.3 -10,22

19 6 27 2673.20 -20.91 70.13 20?.25 |17.64 lg 51 0 1673.2 -9.06

20 21 26 2438.46 -17.86 53,88 208,82 114,33 21 2 S 1458,S -6.45

21 45 48 216t.27 -16.T2 54,40 20g.35 115,14 22 21 54 1166,3 -S.84

23 4 18 1912.95 -17.86 15,25 208.82 114.33 23 36 11 912,9 -6,43

0 9 49 1720,02 "20.91 359.05 207.25 117.64 0 38 29 720,0 -8.06

LNCN AZMTH

50.00

10.00

70.00

80,00

90.00

100.D0

110,00

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.6218 TRA 3.8842 TC3"4.7375 BAU 1.0?24 SGT ?072.0 $GR 120g,7 603 1356.0

ROE .5124 RRA ,021? RE3 -.5290 FAU .13916 RRT ,9437 RRP .9616 RTF ,9804

FOE 3.9435 PRA 9.58g3 FC3-7,1608 BSP 12118 SGB 7174.7 R23 ,1012 R15 .9815

BDE 1.7001 BRA 3.9336 6C3 4.?670 FSP 2503 SG1 7163.8 SG2 3g4.g THA g.20

507



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE APt 1t 1991

kELIO¢[NTRIC CONIC

RL 148.90 LAL ,DO

RP 280,18 LAP ",DO

RC 198.089 6L ,0S

PLANI[TOCENTRIC CONIC

C3 I?.189 VHL 4.143

LNCH AZNTH LNCH TIME

50,00 17 24 41

80.00 t8 11 13

70.00 19 I1 2E

90.00 20 28 SO

90.00 21 31 24

100.00 23 942

110.00 0 14 43

LCL 200.48 VL

LOP 49.22 VP 21.945 GAP .43 AZP 90.01 TAL 329,33 TAP 171.28 lEA 148.43 APO 220.20

GP -11.30 ZAL 142,70 ZAP 36.44 £T8 171.31ZAE 96.60 ETE t81,50 ZAC 91.35 ETC 289,89 LV! 3.78

DLA -6.56 HAL 344,46 RAD 6641,5 TEL 12.713 PTH R.75 VHP 3.628 DPA -35.37 RAP 287.84 [CC 1.2825

L-| TIME IRa LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2967,33 -29.31 88.80 201.64 129.18 18 14 9 2967.3 -12,38 70.46

2943.3? "24.89 81.41 205.42 122.78 18 58 41 1843.4 -10.0! 81.51

2S68,71 "20.?0 69.74 208.07 117,79 19 $5 49 1986.7 -7.B2 48.82

2430.48 -IT.64 53.40 20g.66 114.49 21 7 20 1430.5 -6.18 31.89

2157.62 -18.4g 33,8T 210.19 113030 22 27 22 1157.8 -5,58 12.17

1904.95 -17.64 14.77 209.68 114.49 23 41 27 904.9 -6.18 353.28

1713.53 "2D.?O 358.68 208.07 117.79 D 43 18 713.5 -7,82 337.74

PLIGHT TIN[ |?|.00 ARRIVAL DATE JAN 8 tST2

OISTANCE 643,$24 EARTH TO MARS

)_,3i3 GAL o4.9? AZL 89.99 HCA 203,7§ SNA 113,31 E¢¢ ,20120 INC .OOOO VS 21.725

V2 24,$88

DIFFERENTIAL CCRRECTION8

TOE 1.8849 TRA 4.0311 TC3-4,7580 8AU 1,08T8

ROE .3071 8RA .5813 RE3 -.48T8 FAU ,13338

FDE 3,899? FRA 9.49S3 FC3-6.8390 BSP 12389

80( 1.7404 BRA 4.0728 BE3 4,T830 FSP 245?

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .DO

RP 220.55 LAP .03

RC 190.?11 GL -.50

PLANETOCENTRIC CONIC

C3 1?.526 VHL 4.188

LNCH AZHTH LNCH TIHE

30.00 IT 28 _2

80.00 16 15 23

70.00 19 15 55

90.00 20 31 47

90.00 21 56 33

100.00 28 14 39

110.00 0 19 17

HID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 7234.0 8DR 1144,7 SG3 1327.0 8T 142,? SR 37.1 88 tOS.O

RRT .9359 RRF .9539 RTF .9803 CRT .9557 CR8 -.9551 CIT *,9999

8GD 7324.0 823 .0854 813 o8811 LSA 180,7 HIA 10.7 8IA 1.4

8G1 73t3,1 862 398.8 THA 8.43 EL1 147.1 [L2 10.8 ALP 14,03

PLIGHT T11,_[ 274.00 ARRIVAL DATE JAN 10 1972

DISTANCE 647,434 EARTH TO MAR8

LOL 200.46 VL 32,361 GAL "3.09 AZL 90.08 HCA 200,87 8HA 183.44 [CO .20233 INC .0814 Vl 29.725

LOP 50.33 VP 21.909 GAP .2R AZP 69.94 TAt. 329,10 TAP 178,97 RCA 146.32 APO 220.58 V2 24.925

GP -10,79 ZAt. 143,09 ZAP 55,30 ET8 171,33 ZAE 95.36 ETE 16t,21 ZAC 91,05 ETC 289.90 kVl 3,29

DLA -8,93 RAL 345.04 RAD 9641.7 VEL 11,728 PTH 6.76 VHP 3,661 DPA -34.87 RAP 287.59 ECC 1,8884

L-I TIME tNJ LAT INJ LONG INJ RT ARC ZNJ AZMTH INJ TIN( PO CST TIM ZNJ 2 LAT INJ 2 LONG

2064.76 -29.40 88.66 202.41 1_g.25 18 17 4? 1964.8 -12,24 70.35

2839,74 -24,?5 81.20 206.21 122,88 19 2 42 1839.? -9.85 91.33

2661,75 "GO.S4 69.44 208.88 117.91 20 D 16 1661.? -?.83 48.56

2424.20 -17.48 33.02 210.49 114.61 2! 12 12 1424.2 -5.97 81,54

2150.74 -16.31 33,45 211.03 115,43 22 32 23 1150.7 -5.35 11.79

1898.67 °17.46 14.38 210.49 114.61 23 46 18 898.? -5.97 3S2.91

1708.38 -20.54 358.36 208.89 117.91 0 47 45 708.6 -T.83 337.47

OIFFER[NTIAL COqRECTION8

TOl_ 1.7094 TRA 4.1700 TC3-4.7750 BAU 1.1238

ROE .3032 RRA .5455 RC3 -.4508 FAU .13195

FD[ 3.9554 FRA 9.3953 FC3-6,5179 88P 12667

8DE 1.7819 8RA 4,2132 BC3 4.7962 FSP 2408

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONIC

RL 149.90 LAL .GO LOL 200.46 VL 32.398 GAL

NP 220.93 LAP .07 LOP 51,43 VP 21.874 GAP

tic 193.541 GL -1.01 GP -10.32 ZAL 143.47 ZAP 54,21

PLANETOCENTRIC CONIC

C3 17.899 VHL 4.231 DLA *7._3 RAL 345.80 RAD 8641.9

LNCH AZHTH LNCH TIME L'! TIHE INJ LAT 1NJ LONG

50.00 17 31 48 2963.28 -29.34 88,5?

80.00 18 19 lO _837,30 -24.66 81.05

70.00 19 20 Q 2838.14 -20.43 89,22

80.00 20 36 21 2419.45 "17.33 92.73

90.00 22 I 1S 2145.46 -16.|S 33.13

lOO.O0 23 19 13 1893.92 -17.33 14.10

t10.00 0 23 28 1T04,98 020.43 398.14

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 7391.7 SGH 1085.5 SG3 1297.2 ST 145.6 SR 36.2 88 103.7

RRT .9268 RRF ,9490 RTF .9802 CRT .9487 CR8 -.9494 CIT -,9999

8GB 7471.0 R23 .0900 RI3 ,980g LSA 182.0 HSA 11.2 88A 1.4

661 7460.1 862 403,9 THA 7.77 ELI 149.6 EL2 !1.1 ALP 13.36

PLIGHT Tlk_ 276.00

DISTANCE 691.999 EARTH TO MAR8

-9.19 AZL 90,13 HCA 210.98 8HA 183.37 ECC .20353 [NC .1320 Vl 29.725

.09 AZP 29.89 TAL 328.67 TAP 179.65 RCA 146.21 APO 220.93 V2 24.894

[T3 171.39 ZA[ 94.14 ETE 180°93 ZAC 92.32 ETC 269.91LVI 2.63

TEL t1.744 PTH 6.77 VHP 3.699 OPA -34.39 RAP 287,60 ECC 1.2949

INJ RT ARC INJ AZHTH INJ TI_E PO CST TIN INJ 2 LAT INJ 2 LONG

209.18 12S.30 18 21 12 1963.3 -12.16 70.28

• 207.01 122.94 19 8 27 1837.5 -9.75 91.21

2_9.71 !17.99 20 4 24 1658.1 -?.SO 48.38

211.33 114.70 21 16 40 1419.4 -5.82 31.28

211.97 !13.53 22 97 2 1145.5 -5.18 11.49

_11.33 114.70 23 50 47 893.9 -5.82 351.99

209,71 117.99 0 51 53 ?OS.O -7.50 337.28

ARRIVAL DATE JAN 12 1978

OlFFERENTIAL CCaRECTION8 HID-COURSF EXECUTION ACCURACY ORBIT OETERMINAT;ON ACCURACY

TOE 1.7583 TRA 4.3263 TC3-4.7849 IAU 1,1493 3GT ?945.4 SGR 1092.0 $03 t2S7.O ST 148,4 88 55.5 35 102.4

ROE .5007 RRA .SO?5 Re3 -.416T FAU .12823 RRT ,9164 RRF .9348 RTF ._DO CRT .941t CR8 ".948i CIT -.iiS8

_02 3,8189 FRA 9.2819 FC3-6.2033 88P 12941 8GB 7815.7 R23 .0880 813 .9808 LSA 183.4 N$A |1,7 885 1.4

60E 1.8283 RRA 4.3560 8C3 4.8030 FIP 2359 SGI 7804.6 $62 409.8 THA ?,17 ELI |§2.2 EL2 11.R ALF 12.79

LAUNCH DATE APR I1 1871 FLIGHT TIHE 2?8.00 ARRIVAL DATE JAN 14 IS?R

HELIOCENTRIC CONIC DISTANCE 695,838 EARTH TO NARD

RL 149.90 LAL ,00 LOt. 200,46 VL 32.3T| GAL "5,23 AZL 80,20 HCA 212,09 |HA 183,70 [CC ,20479 INC ,1948 VS 29.729

RP 221.31 LAP .10 LOP S2.SS VP 21.838 GAP -.08 AZP 89.83 TAL 328.23 TAP 180,32 RCA 146.00 APO 221.31 V2 24,842

Re 199.978 GL -1,43 _P -g089 ZAL 143,89 2AP 93,19 ITS !?1,43 ZAE 92.99 [TE 180,72 ZAC 92,?S [TC 269,99 LVl 2,40

PLANETOCENTR|C ¢08|¢

¢3 $8.28T VHL 4,278 OLA -?,53 RAL 348.13 RAO 6642,1 V(L 1|,78| FTH 8,79 VHP 3.?30 DPA -33,98 RAP 28?.84 ECC 1.3010

LNCH A2NTH LNCH TIN( L-I TIRE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ T]NE

50.00 17 35 2 2082.72 -20.31 88.54 203,gs 129.32 18 24 23

GO.O0 18 22 41 2835.05 -24.61 80.97 207.81 _22,98 lg g 58

?0.00 19 23 55 2655.77 -20,35 60,08 210.53 118.04 20 8 15

90.00 20 40 33 2416.09 -17,23 32.52 212.16 114.77 21 20 4g

90.00 22 5 38 2141.62 -16.06 32.90 212.71 113.60 22 41 18

100,00 23 23 25 1800.53 -17.23 13.89 212.16 114.?T 23 94 95

110.00 0 2? 21 1702.sg -20.39 358.00 210.53 118.04 0 55 44

DIFFERENT IAL CCRRECTION$ RID-COURSE EXECUTION ACCURACY

$GT ?6gG.5 SGR 983.? SG3 1236,8

RRT ,g047 RRF .9232 RTF .0798

8GB ?759,1 823 .0803 R13 .9803

8G1 ??4?.9 862 416,4 THA 6.61

T02 1.8044 TRA 4.4757 TC3-4.7028 9AU 1.1798

ROE .4993 RRA .4744 RC3 -.3862 FAU .12469

FD[ 3.?69? FRA g.1800 FC3-5.0012 BSP 13201

BD( 1,8722 8RA 4,8008 RC3 4,8084 FSP 2307

INJ 2 LONG

70.28

81.15

48.24

31.09

11.27

352.46

337.19

ORBIT DETER#INATION ACCURACY

ST ISI.3 SR 34.8 IS 101.t

CRT ,9342 CR8 -,0376 CST -,ggg8

LSA 184.g M$A 12.2 8SA 1.3

ILl 134.7 EL2 12.1 ALF 12.21

PO CST TIN INJ 2 LAT

1962.7 -12.14

1839,g -9.69

1855.8 -?.41

1416.1 -5.?0

1141.6 -5.06

890.5 -5.70

702.6 -?.41

5O8



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUIICN lATt APR 111tTI rLlINf fll( 180,00 ARIIVAL lAY! JAN II 1871

N[LIK[NTIIC CCRIC OIITAK[ ISl,Yll [AIYN fO NAil

8L 14g.SO LAL .00 LCN. 800.4i VL _t,384 GAL "|,34 AYL D0,25 NCA 713.|$ 8NA |lS.lS [CC °80800 |NC .ZS4S Vl 19,Y7l

IP 888,88 LAP *|4 L¢_ Sl,8I VP 7|,803 GAP *,78 AZP 81,Y8 TAL $8Y,78 TAP |lO,II RCA |4S,lI APO _|l,YO ¥Z 14,t0|

IC ttl.II| _ -|,DO _P "8.48 7AL t44,8] ZAP |7,|3 [T$ |?|,48 ZA[ 9|,76 [T[ tlO,Sl ZAC 83.18 [fC _80,8S _Vl Sole

PLAN[TOCtNTI|C C_|C

C$ |8.181VNL 4,_I$K& -_,?t IAL 141,89 IAO IMY,7 VEL |1.??$ PTN I,lO VNP $.781 DPA -l$.$4 RAP _lT,?! [¢C I,lOYl

L_¢_ 41NVN LNCN YJml: Lol tl_¢ |NJ LAY

SO.OO tY 38 4 1988o04 -79,33

I0,00 II 18 0 ll_S,II -14,80

?O,OO t8 27 3S _S$4,50 -_0,38

I0,00 _0 44 85 _483.9_ -St.|?

SO.OO Z_ I 37 Z188.07 "IS.IS

I00.OO 28 _? 17 1888.39 -17.|Y

llO.OO 0 30 $7 tYOl°31 -2n°31

OIVF[I[NT IAL CCRIECTION8

TOE 1.858t YRA 4._lY YC3-4.794_ BAU 1.20t3

ROt .49gl IRA .4427 RC3 0.3578 FAU .12088

FOE 3.7305 lIRA 9.068? FC3"5.5981 8SP 13468

BD[ 1.9_11 8RA 4,6478 BC3 4.8078 FSP 2258

INJ LONG |NJ tT AIC INJ AZNTN |NJ Y|N[ PC) Clf TIN INI | LAY |NJ t Le_6

ll,Sl 204,74 |_8*3| |8 l? 1? |818,0 "|l*iS TO.IT

80,15 _08,8| |_2*gg |g 13 IS |835.8 "|,If I|,|$

Sl,O0 2|S.)S ||8,0t 20 || 48 |iS4,S -?.]I 48.17

52.39 2|_.98 |14.82 _| _4 38 |413o8 -S.i3 SO.S?

3_.74 ZSl.5S ||3.84 _ 4S |6 1138.1 *4.tT 11.1_

13.78 2|_,gg 114.8| _3 58 48 888.4 -S,83 lS8,14

3St,t2 2||.35 |18,0t 0 59 |8 Y0|.3 -T.le 33Y.08

NIO-COURS[ (X[CUTICN ACCURACY C_8IT O[TEININAT|ON ACCURACY

8GT t843.T 8CR 940.E SG3 |EO8.S 8T |54,2 8R 34.3 S$ t8.8

RRT .89|4 RRF ,g|o3 RTF .8795 CRY .g28T CII -.831S CIT -,8898

8GB 7899°9 R23 ,0764 R|3 .9798 LSA 186.4 NSA |Z,I 8$A 1.3

SG| 7888.5 8G2 423,8 THA 6.12 EL| |5?.4 ELI 1_._ 4L_ 11.71

500



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM 9ATE APR It tSTI

NELI(K[MTRIC CONIC

NL 149.94 LAL .00

RP 20?.$8 LAP "t.OS

RC 56.241GL -11,34

PLAMETOCENTRIE EONIC

CS 39,333 VHL 6.2TS

LNCM AZMTH LNCH TIME

SO.DO IT ST 47

SO.DO lg 3 ID

TO.DO 20 23 20

80.00 22 5 23

90.00 23 41 28

100.00 O 52 11

110.00 1 29 42

FLIiMT TIIR IEl,O0 ARRIVAL OATS AUG SA IITI

DIITANCt 3|I,415 EARTH TO MARl
lIoYlS

L_4. |DI,4S VL 34,|5S GAL "S,S! AZL S2.DI HCA 117,t8 INA 230.34 [C¢ ,$1204 |NO 2,0927 VI

LOP 319.34 VP 26.$2g GAP 20.4T AZP iS,D2 TAL 33T,64 TAP 95.52 RCA I4S,9S APO 3|3.74 VE 26.414

6P 2.42 ZAL I3D.DS ZAP 170.?S ET$ 164.65 ZAE ITO.?O ETE 126,83 ZAC 103,38 [TC ETI.1? LYi -18.08

DLA "21,32 RAL 333,88 RAO 6950.4

L-| TIME INJ LAT INJ LONG

28M,64 -25.14 83,4T

2694,40 "19,13 73,02

2450,32 -13,35 §7.ET

E140,31 "8.73 36.48

1630.41 06,83 14.T1

1614.78 -8.73 35T.85

149T.14 -13.35 346.19

YEL IE.SEO PTH /.47 VHP IO,041 SPA -1?.06 RAP 312.?0 [CC 1.S461

|NJ RT ARC INJ AZMTH IMJ TIN[ PO CST TIM INJ 2 LAT lNJ 2 LONG

205.18 131.82 18 45 33 1868.6 -7.47 66.20

210.43 126.17 19 48 13 IS94.4 -3,52 54°28

214.48 121,73 21 ? IO 1450.3 .40 37.43

217.22 118.67 22 41 4 1140.3 3.61 IS,92

218.24 117,51 24 !1 58 830.4 4.94 333._7

217.22 118.67 I 19 6 614,8 3,61 337.29

214.48 121.73 | 54 39 497,1 .40 323,33

DIFFERENTIAL CCRRECTIONS

TOE -.7204 TRA-l.3158 TC3 -.0677 DAU ,063_

ROE ".5549 RRA ,1344 RCS .1037 FAU ,03837

FOE .4915 FRA 1,5964 FC3 -,6435 DiP 2660

DOE ,9093 BRA 1.5217 BCS ,1255 FSP 229

LAUNCH DATE APR 12 1971

HELIOCENTRIC CONIC

MIO-COQRSE EXECUTI(_ ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1626,8 SGR 540.0 SO3 167,8 ST 39.7 SR 25,4 SS 28.2

RRT .1437 RRF -,1542 RTF -.8007 CRT .7817 CRS ,6323 CRY .9762

SGD 1714.1 R23 -.0255 R13 -,8013 LSA 52.3 HSA IS.6 IRA 1.1

801 1628.9 $02 533.7 THA 3.06 ELI 45,0 £L2 14.0 ALF 29.71

FLIGHT TINS 126.00

DISTANCE 354.101

ARRIVAL DATE AUG 16 197|

EARTH TO MARS

RL 149.94 LAL ,00 LOt. 201.45 VL 34.414 GAL *5.74

RP 207.27 LAP -1,8§ LCP 320.60 VP 26.357 GAP 19.98

RC 56.SS2 GL -11,94 GP 2.52 ZAL 130.06 2AP 169.90

PLAN£TOCENTRIC CONIC

C3 37.38? VHL 6,114 DLA -21.66 RAL 339.|4 RAO 6649.6

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG

SO,DO 18 O 20 2848.25 -24.21 82,42

60.00 19 6 24 2672,54 "18,E5 71.84

?O.OO 20 30 10 2426.23 -12,49 55,95

80.00 22 10 9 2113.39 -7.84 34.97

90,00 23 46 44 1801.81 "5.03 13,10

100.OO O SS 56 1367.86 -7,84 336,34

110.00 1 33 33 1473.08 *12.49 344.87

AZL 92.12 HCA 119.14 SMA 226.52 [CC .35091 INC 2.1173 Vl 29.716

AZP 83,9? TAL 337.69 TAP 96.83 RCA 147.03 APO 306.01 V2 23,426

ETS IS5.42 ZAE 171.17 ETE 121,75 ZAC 103.43 ETC 276,26 LVI -18.30

VEL 12.541 PTH 7.42 VHP 9.741 SPA -16.86 RAP 313.03 ECC 1,6153

INJ RT ASC XNJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

204.68 132.29 16 47 48 1848.3 -S,45 $5.33

209.94 IE6.58 19 50 56 1672,5 -2,SS 53.24

E14.01 122.05 21 10 3? 1423.3 1,32 3S,RI

216.79 118.90 22 45 E2 1113.4 4.51 14.44

217.83 117.70 24 16 46 OOI,8 5.85 352.25

216,79 118.90 I 23 24 587,S 4.51 335.S0

214.01 122,05 I 58 6 473.1 1.32 325.12

DIFFERENTIAL CCRRECT|ONS

TOE -.?lOS TRA-I,50S5 TC3 -.0623 BAU .0646

ROE -.537R RRA .1233 RCS .1|32 FAU ,03957

FOE ,5093 FRA 1.6613 FC3 -.9162 DIP 2754

ODE .8980 SRA 1.5118 SC3 .1292 FSP 246

LAUNCH DATE APR 12 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SOT 1663.6 SGR 536,7 503 178,9 ST 40.7 SR 23.2 S8 Eg,s

RRT ,1539 RRF ".1634 RTF -.SOTI CRT ,7849 CR3 ,6323 CST .9753

SOB 1748,0 R23 -,0278 R13 -,8O?D LSA 53.5 MSA 16.7 SSA 1.1

SGI ISGG.O 3G2 S29,3 THA 3.22 EL1 45.8 EL2 13.9 ALF 29.06

FLIGHT T|HE 128,00 ARRIVAL DATE AUG 18 1971

HELIOCENTRIC CCNIC

RL 149.94 LAL .DO

RP 207,10 LAP -1.85

RC 56.563 6L -12.39

PLAN[TOCENTRIC CONIC

C3 35.537 VHL S.gGI

LNCH AZMTH LNCH TIME

50.00 18 2 55

SD.O0 19 S 34

?O,OO 20 34 9

$0.00 E2 15 7

90,00 23 5E I?

tOO.DO ! I 55

tt0.O0 t 3T 31

DI8TANCE 353.074 EARTH TO MARS

LOt. 201.45 VL 34.280 GAL "5,60 AZL 92.14 HCA 120.40 SMA 223,03 ECC .34040 INC 8,1426 Vt 89.716

LOft 321,0T VP 26.164 GAP 19.5D AZP $8.g2 TAt. 337.?4 TAP gO,IS RCA 147.11 APO 298.94 V2 2S,438

GP 2.62 ZAL 130,03 ZAP 169,04 [TS ISG.Ol ZA[ 171,54 ETE 116.3| ZAC 105,49 [TC 279,33 LVI -I8,SR

DLA -E2.OI RAL 339.30 RAD 6649.1VEL 12.437 PTH ?.33 VHP S.449 SPA -13.65 RAP 313,4S [CO 1,58A6

L*! TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 EAT IMJ | LONG

2827.94 -23.2? 81,30 204,21 132.75 18 50 3 18E7,0 -5.43 34.41

2650.57 -17.33 70,68 209.4T 126.$6 19 33 45 1650,S -I.S9 5E,19

2401.93 -tl,SO 34.$2 213.58 122.35 EI 14 I1 1401.9 2.25 34.93

2005.94 -S.94 33,44 215,39 |l$.II 22 49 33 1085,9 5.43 IE,gE

1772.50 -3.00 I1.44 217.45 117,87 24 21 30 772,5 S,17 )SO,SO

1560.41 -S,94 394.00 2t6,39 115.1| I 27.55 SSO.4 5.45 334.29

1448.75 -||,SO 343,33 Et3.58 122.35 2 ! 40 448,7 Z.25 3R3.85

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$8T 1695,8 3gR 333,2 563 190,9 iT 41.8 )R 25.1 88 30,R

RRT ,[?lS RRF ",!940 RTF -,_,39 CRT ,785_ CR8 ,S)}? C|T ,9?44

8GB I?8D.S R23 ",03DE RI3 -,8146 LSA 54,7 MIA 16,7 85A I,E

$GI 1701.5 $GE S_4.S THA 3,40 EL: 48,8 ELE 13,8 ALF |8.06

• DIFFERENTIAL CORRECTIONS

TD[ -,7179 TRA-I.4960 TC3 =,D340 IAU ,OR||

ROE "*5_OI RRA .112| RE3 .tttl FAU ,OAO$3

POE .5t83 FRA 1.?3DE FC3 -,994i lip 2039

ODE .88S5 DRA 1.DOOR DE3 .1330 FSP 253

LAUNCM DATE APR tS 1971

NELIOCENTRIE C_IC

ML 140.94 LAL .DO

RP 207.09 LAP -1.55

RC 56,859 GL -It. TO

PLANETOCEHTRIC CONIC

C3 33.S22 VML 5.916

LNCH AZMTH LNCH TIME

SO.O0 IS 5 33

60.00 Ig 12 50

?0.00 20 38 16

80.00 22 20 19

90.00 0 2 5

IQ0,00 1 T ?

110,00 I 41 38

DIFFERENTIAL CCRRECTION6

TOE *,7134 TRA-I,4845 TC3 -.0433 DAU .0622

RDE *.5037 RRA .1008 RC3 .1296 FAU .04216

FOE .5479 FRA t.S023 FC3-1.0792 DIP 2911

6DE .3749 BRA 1.4879 BE5 .1376 FSP 286

FLIGHT TINE t3D,O0 ARRIVAL DATE AUG GO IS71

DI3TANCE 355,TI8 EARTH TO MAR8

LOt. S01.45 VL 34.154 GAL -5.43 AZk 92.IT HCA 1El,ST 3MA |tS,$$ ECC ,33048 INC 2,1387 V| 19,713

LOP 333.13 VP |S,033 GAP 19,D2 AZP 80,88 TAL 337,3t TAP 99.4T RCA 147,19 APO 292,48 Vt 28.440

GP 2,73 ZAL 130,04 ZAP |M,16 ITS 183,$0 ZAE 171.83 ITS 11D,73 ZAC 103.35 ET¢ S76.44 LVi -18.74

DLA -22.39 RAL 339.$2 RAO $648.5 VEL 12.395 PTH

L-! TIME INJ LAT INJ LONG INJ RT ARC

280?,42 -22,33 $0.38 203,?? 133.17 18 $2 21

2623.51 "16.43 69,52 209.04 127.33 lg 56 38

2377.33 -10.70 53,28 213.17 122.63 21 17 54

205?,94 -6.01 31.88 216.02 11g,30 22 54 37

1742.42 -4.04 g,76 2|7,10 118,01 0 31 ?

1532.41 -6.01 333,25 2IS,DE 119.30 1 32 40

1424,15 -10.70 34E.20 213,17 122,$3 2 5 23

MID-COUR3E EXECUTION ACCURACY

SGT IT32.3 SCS_ $29.6 SG3 203.6

RRT .1872 RRF -,2D09 RTF -.$203

SGB IS11.6 R23 ".0323 R13 -.$213

SG! 1735.6 $02 519.3 THA 3.60

7,31VHP 9,16T SPA "16,44 RAP 313,$1 [CC 1.5566

INJ AZMTH |NJ TZNE PO C$T T[H INJ 2 LAT INJ 2 LONG

IS0?,4 -4.41 $3.31

1628,5 -.62 51.13

1377.3 3.18 33.65

1057,9 6,30 11.33

7A2.4 7.71 348*69

532,4 6,36 332.?3

424.E 3.18 322,5?

OR61T DETERMINATION ACCURACY

ST 42.5 SR 24.9 SS 31.$

CRT .?g15 CRS .6346 CST .9?55

LSA 55,g NSA 16.? SSA 1.2

ELI 47.3 EL2 13.6 ALF R?.32
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APR 12 187|

HELIOCENTRIC ClaiRE

RL 148.$4 LAL ;O0

'RP 2O?.Ol LAP -!.94

RC ST.225 GL -13.22

PLANETOC[NTRI¢ cONIc

C3 32.231 VHL S,IT?

LNCH AZNTH LNCN TIME

SO.DO 18 8 15

SO.DO 19 16 11

?O.OO 20 4R 33

80.00 2R 25 4T

90.00 O 8 16

!00.00 1 12 35

110.00 I 45 5S

PLIGHT TIN[ 138,00 ARRIVAL DATE AUG It II?l

DIITANCE 361.773

LOL 201.49 VL 34.034 GAL -S,32 AZL 92.20 HCA lEE.D3 IRA

LOP 364.39 VP 2S.SD! GAP 18.55 AZP 88o81 TAb 337.88 TAP

GP E.83 ZAL $30.01ZAP 157o26 ET3 167.06 ZA[ 172,03 [T[

EARTH TO NAR|

tt_,8g ECC .32107 IHC E.1954 VS 29.T16

100,81RCA 147.29 APO 206.94 V2 26.4S7

$05,tl ZAC 193,62 ETC 2?6.33 LVI -18,9f

DLA -8E.?T RAL 33R.$3 RAO 6G47.9 VEL |E.335 PTH ?.26 VHP 8.894 DPA -16,23 RAP 314.14 ECC t,|3Ol

L-| TIN[ INJ LAT IHJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CRT TIN INJ 2 LAT INJ I LONG

276?.01 -21.37 ?9.36 203.36 133.58 18 54 42 ITET.O -3.38 62,T8

2606.35 -15.53 68.3? 208.64 127.67 19 59 38 1606,4 .35 30,OT

2352.4? -8.79 51.94 2t2,80 122,00 21 21 45 1352.5 4.13 32.35

2029.35 -3.05 30.2g 215,68 119.47 22 69 3T 1029,4 ?.31 9.?T

IT1t.50 -3.DS 8.02 216.79 t18.13 O 38 48 Y11.S 8.ST 34T.13

1503.82 -S.O5 351.66 215.68 119.47 I 37 39 503.8 Y.3I 331.14

1399.29 -g.?s 340.85 212.80 122.89 2 9 14 399.3 4.13 321.26

DIFFERENT IAL CCRRECTION8

TOE -.7120 TRA-1.4719 TC3 -.036? 6AU .OGl?

ROE -.4878 RRA .0695 Re3 .1385 FAU .04358

FOE .5684 IRA 1.8T76 FC3-1.1706 63P 2979

DOE .8631 DRA 1.4T46 8C3 .1433 FSP 30?

LAUNCH DATE APR 12 1871

H(LIOCENTRIC CONIC

RL 149.94 LAL .DO

RP 206.94 LAP -1.64

RC 57.675 CA. -13.67

PLANETOCENTNIC CONIC

C3 30.759 VHL 5.546

LNCH AZNTH LNCH TINE

50.00 18 11 1

60.00 19 19 38

?0.00 20 46 59

80.00 22 31 32

80.00 O 14 SO

100.00 I 18 20

NID-¢OURS£ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 1764.4 6DR 326.D 603 217,2 ST 43.3 8R 24.T 86 32.4

RRT .2041 RRF -.2195 RTF -.8268 CRT .7930 CR8 .6361 CST .9T2T

SGB 1841.2 R23 -,0356 RE3 -.827T LSA S?.O HSA 16.6 88A 1.2

SGl 1768.0 $G2 513.8 THA 3.80 ELI 48.0 EL2 13.5 ALF 26.63

FLIGHT TIHE 134.00 ARRIVAL DATE AUG 24 1971

DISTANCE 365.877 EARTH TO NAR8

LOL 201.45 VL 33.921 GAL -5.19 AZL 92.22 HCA 124.20 6NA 214.21 ECC .31219 INC 2.2229 V1 28.T16

LOP 325.66 VP 25.751 GAP 18.09 AZP $6.75 TAL 337.96 TAP 102.15 RCA 147.34 APO 281.09 V2 20.466

GP 2.97 ZAL 129.95 ZAP 166.34 ET9 167.46 ZAE IT2.t5 ETE 99.59 ZAC 103.70 ETC 276.61 LVI "!9.19

DLA -23.1T RAL 340.0T RAD 6647.3 VEL 12.276 PTH 7.22 VHP 8.629 DPA -16.02

L-| TINE INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIN

2T00.64 -20.41 ?8.37 202.98 133.96 18 ST 6 1766.6

2584.13 "14,60 67.22 208.26 127.99 20 2 43 1584.1

2327.34 -8.86 50.59 212.46 123.12 21 25 4? 132T.3

2000.14 -4.0T 28.68 215.39 119.60 23 4 52 1000.!

1679.65 -2.02 6.24 216.52 118.21 O 42 50 6T8.7

1474.61 -4,0? 350,05 215,39 119.60 I 42 $5 474.6

3T4.2110.00 1 60 22 13?4.15 -8.86

DIFFERENTIAL C_RECTION8

TOE -.?086 TRA-t.ASG? TC3 -,0262 6AU ,0616

RDE -.4723 RRA .0760 RC3 .1479 FAU .04309

FDE .5896 FRA 1.9569 FC3-1.2691 BRP 3043

BO[ .651T 8RA 1.4608 8C3 ,1302 FSP 331

LAUNCH DATE APR 12 1971

HELIOCENTRIC CONIC

339.30 212.46 123.12 2 13 16

MID-COURSE EXECUTION AccuRAcY

8ST 1795.4 8DR 522.3 803 231.6

RRT .2226 RRF ".2396 RTF -.8329

8GB 1660.9 R23 ",0388 RI3 -.8339

861 ITD9,5 602 SOS.O THA 4.03

RAP 314.46 ECC 1.5062

INJ 2 LAT INJ 2 LONG

-2.36 61.90

1.33 49.01

3.08 31.03

8.27 6.14

9.65 343.30

8.2? 329.30

5.06 319.94

ORBIT DETERMINATION ACCURACY

ST 44.1 6R 24.4 88 33.S

CRT .7969 CR6 .6376 CIT .9?1?

LSA $8.2 NSA 16.8 68A t.t

ELI 48.6 EL2 13.3 ALF RS.86

FLIGHT T|I_ 136.00 ARRIVAL DATE AUG 28 19Tt

DISTANCE 369,071 EARTH TO NAR8

RL 149.94 LAL *00

RP 206.8? LAP "1.63

RC 32.283 GL "14,13

PLANETOCENTRIC CONIC

C3 29.394 VHL 3°422

LNCH AZNTH LNCN TIH[

50.00 18 13 St

60.00 19 23 12

?0.00 20 51 3?

80.00 22 3? 38

90.00 0 21 49

lOO.OO 1 24 24

110.00 1 54 39

DIFFERENTIAL COIRECT|ON|

TOE -.7053 TRA-I.4454 TC3 -.01G! 6AU ,0623

ROE -.43T6 RRA .0653 RC3 ,1376 FAU ,046GI

FOE .GILT FflA E.O40O FC3-1.374R DiP 310?

ODE .840R 6RA 1.4469 DC3 ,1580 FSP 356

LOL 201.45 VL 33.814 GAL -S,06 AZL 92.25 HCA 125,43 6MA

LOP 32R.93 VP 23.$16 GAP 17,64 AZP 88.69 TAL 338.05 TAP

GP 3,10 ZAL 12R,89 2AP IS5,40 [T6 IG7,?8 ZAE 172.18 [T[

211.74 ECC ,30380 INC E.2312 Vl RR.TI6

103,31RCA 147.41APO 276.06 VR 26.473

94.3? ZAC 103.79 [TC 2?6,69 LV! "1R,42

OLA -23.58 RAL 340.30 RAD 6646,0 VEL 12.220 PTH ?.17 VNP 8.372 DPA -13.80 RAP 314.75 ECC 1.4838

L-! TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH IHJ TIN[ PO CST TEN INJ 2 LAT INJ ! LONG

2746.31 -19.45 ??.40 202.63 134.32 16 59 3? 1746.3 -1.34 61.05

2561.84 -13.G? 66.06 20T.93 128.29 20 S 34 1561.8 2.31 47.65

230/.93 -T.91 49.23 212.1S 123.33 21 29 39 1301.9 6.05 29.69

lgTO,23 -3.06 27.03 215.14 |19.?1 23 10 26 970,2 9.25 6.45

1646.76 -,96 4.41 216.30 118,26 O 4g 16 646.S 10,65 343.40

|444.70 -3.06 348.40 215.14 llg. Tl I 48 26 444.T 9.25 327.85

1348.75 "?.gl 338.|5 212.15 123.33 2 17 28 348.? 6.05 318.60

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1023.8 $GR 518.8 SG3 247.0 ST 44.9 SR 24,2 $S 34.?

RRT ,2429 RRF -.2515 RTF -._84 CRT .8031CR6 .6396 CST .SYOY

306 1898.1 R23 -.0424 RI3 -.6394 LSA 59.4 HSA 15.6 $SA 1.2

3G1 1830.3 $02 302.0 THA 4.27 ELI 49.3 ELI 13.1 ALP 25.35

LAUNCH DATE APR 12 19T1 FLIGHT TIH[ 13G,OO ARRIVAL DATE AUG 28 IS71

HELIOCENTRIC CONIC

RL 149.94 LAL .00

RP 206,8R LAP "1,R3

RC Re.ROT GL "14.60

PLANETOCENTRIC CONIC

C3 26.129 VHL 5.304

LNCN AZNTH LNCH TIN[

SO.DO 18 1G 45

60.00 19 26 53

70.00 20 S_ 26

60.00 22 44 0

60.00 0 R9 17

100.00 1 30 46

110.00 I 39 48

DIFFERENTIAL CORRECTIONS

TOE -.7011 TRA-1.430T TC3 -,0041 8AU .0633

ROE -.4437 RRA .0543 RC3 .1683 FAU .04840

FOE .6348 FRA 2.1273 FC3-1.4896 BSP 3170

ODE .6297 BRA 1.4317 BC3 .1684 FRP 383

OISTANCE 372.347 EARTH TO NAR8

LOt. 201.4S VL 33,713 GAL "4.94 AZL 92.28 HCA 126,73 8MA 20R.43 [CC .2936? INC 2.2806 Vl 20.Y!6

LOP 328.20 VP 25.481 GAP 17.20 AZP 08,64 TAL 336.t4 TAP IQ4.DT RCA 14?.48 APO 271.43 V2 20.479

GP 3.24 ZAL 129.80 ZA_ 164,43 ET$ 168.08 ZAE 172.16 ETE 89,58 ZAC 103,89 ETC 2TG.TG LVI °|9.64

DLA "24.01 RAL 340,$1 RAD 6646,3 V[L 12,165 PTH ?,13 VHP S.123 DPA -IS,38 RAP 315.02 [CC 1,4629

L-I TIME INJ LAT 1NJ LONG INJ RT ARC INJ AZHTH INJ TINE PO CGT TIH INJ 2 LAT INJ 2 LONG

2?26.03 -16.48 ?6.43 202,32 134.66 19 2 11 1726.0 -.32 00.21

2539,S0 -12.72 64,95 20?.63 128.§T 20 g 12 1539.3 3,2g 46.88

22T6.23 -6,93 4?,87 211.89 123.52 21 34 22 1276.2 T.D1 28.33

1939.36 -2.03 25.35 214.93 11g.80 23 16 20 939.6 10,24 4,72

1612.65 ,14 2.31 2t6.13 1t8,25 0 36 10 612,? 11.68 341,42

1414,03 -2,03 346,71 214.63 lID,SO ! 34 22 414.0 10,24 326.09

1323.03 "6.93 336.T8 211.89 123.52 2 2! $1 323.1 7.01 31T.25

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1853.T SGR 513.5 6G3 263.4 ST 45.6 SR 24.0 68 35.8

RRT .2649 RRF -.2834 RTF -.8438 CRT .8075 CR$ .641g CST .9696

$G8 1924.1 R23 -.0463 R13 -.8450 LSA 60.5 NSA 16.6 $3A 1.2

601 1859.1 $02 493.T THA 4.34 ELI 49.9 EL2 12.g ALF 24.80

, 511



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR l| 1171 _LIGMT TIN( 140,00 ARRIVAL DATE AUG 39 1971

OiiTANCE 3?S,SS? EARTH TO MASS

-4,OR AZL 92.31 HCA l|l,O0 8NA _0?.35 E¢C ,28838 INC Z,3108 Vl 29.716

N[L|O¢ENTMIE CONIC

RL 149.$4 LAL ,00 L_ 601.43 VL 35,i|? GAL

RP lOS.T? LAP °1,82 LOP 329.46 VP R5,370 GAP It. T6 AZP 88,38 TAL 338,24 TAP 101,23 RCA |47,55 APO 237.14 V2 26.485

RC 19,48S GL "15.88 GP 3,39 ZAL 129.?! ZAP IS3,45 ITS 1i6.32 ZAE 1?E,08 IT[ 85,35 ZAC I04.90 ETC 2?S,83 LVI "IV,S?

PLANETOCENTR1C CONIC

CS 23.658 VHL S,192 DLA "64.45 RAL 340,?3 RAD 6145,8 VEL IE,121 PTH ?,09 VMP 7,882 OPA "15.36 RAP 315.27 (CC 1.4437

LN(H AZNTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.OD IS tS 43 2?05.62 -17.5! ?5.51 202.04 134,98 19 4 49 1705,8 .TO 59.38

60.00 19 SO 41 2517.10 -11,77 S3,83 207.36 128,85 20 12 38 1S17,1 4.28 49.80

TO,OO 61 1 27 2250.23 "5.9? 46.49 211,66 123,69 21 38 57 1259.2 7.99 26,95

GO.DO 22 50 48 1998,02 -.96 23.61 214,77 119,84 23 22 36 908,0 11.25 2.92

60.00 0 3? 19 1577.12 1.28 ,52 216,01 t18.25 1 3 37 S??.I 12,73 339.34

100,00 I 3? 36 1382.49 -,96 344.98 214,77 !19,8A 2 O 36 382,5 11,25 324,29

tlO.O0 2 4 49 12g7.05 -5,97 335.41 21t.66 123.69 2 26 26 297,! 7.99 315.86

DIFFERENTIAL CCARECTIONS

TOE -.6964 TRA-1,4151 TC3 .OOSl BAU .0648

RD[ -.4301 RRA ,0425 RC3 .1T95 FAU ,05022

FOE .6563 FRA 2,2186 FC3-1,6126 SIP 3223

8DE .8185 BRA 1.4158 BE3 .1797 FSP 411

LAUNCH DATE APR 16 1971

HELIOCENTRIC CONIC

NIO-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCUI_ACY

SGT 1879.7 8GR 512.5 3G3 280°6 ST 46.2 SR 23.7 SS 37.0

RRT .2685 RRF -,3111 RTF -.0468 CRT .8123 CR_ .644d CST .9665

3GB 1948.3 R23 -.0506 R13 -.8501 LSA 61.6 MSA 16.5 33A 1.2

SG1 1885.9 SG2 489.1 THA 4.82 ELI 50.4 EL2 12.7 ALF 24,28

FLIGHT TI_ 142.00 ARRIVAL DATE SEP I 1971

DISTANCE 379.113 EARTH TO MARS

RL 149.94 LAL ,00

RP 206.74 LAP -1,61

R¢ 60.233 GL -15.5?

PLANETOCENTRZC CONIC

C3 23.873 VHL 5.087

LNCH AZMTH LNCH TIRE

50.00 18 22 47

60.00 19 $4 37

70,00 21 6 42

60.00 22 58 2

90.00 O 46 I

100.00 1 44 49

110.00 Z 10 4

LOL 201.4S VL $3.527 GAL -4.71 AZL 92.34 HCA 129.26 SHA 205.40 [CC ,26130 INC 2.3423 Vl 29.716

LOP 330,73 VP 25.254 GAP 16.33 AZP 88.52 TAL 336.34 TAP 107.61 RCA 147.62 APO 233.18 V2 26.489

GP 3.54 ZAL 129.60 ZAP 162,44 ETS 168.53 ZAE 171.98 ETE 81.67 ZAC 104.13 ETC 276.89 LVI -20.11

DLA -24.90 RAL 340.94 RAD 6645.4 VEL 12.076 PTH 7.06 VHP 7.648 DPA -15.13 RAP 315.49 [CC 1.4258

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT [NJ 2 LONG

2685.69 -16,54 74.58 201.79 135.27 19 T 33 1685.7 1,T1 58,52

2494,63 -10,81 62,71 207.13 129,07 20 16 || 1494.7 5,26 44.16

2223.90 -4.97 45.10 2It.AS 123.83 21 43 46 1223.9 8,9T 25,54

1875,48 .14 _1,83 214.66 119.86 23 29 17 875.5 12,28 t,OS

1539.86 2.48 358.44 215,96 118.18 1 11 41 539.9 13.81 337.14

1349.95 .14 343.20 214.66 119.86 2 7 1g 350.0 12.28 322,42

1270.72 -4.97 334.02 211,48 123.83 2 31 15 270,7 8.97 314.46

DIFFERENTIAL COqRECTIONS

' TDE ",6920 TRA-I.3693 TC3 .0201DAU .C665

ROE -,4171 RRA .0302 RE3 ,1912 FAU ,05213

FDE ,6834 FRA 2.5150 FC3-I,7445 DSP 32?8

DOE ,8060 BflA 1.3996 BE3 ,1923 FSP 442

LAUNCH DATE APR 12 1971

HELIOCENTRIC CONIC

RL 149.94 LAL .DO

RP 206.71 LAP -1,80

RC St.O50 GL -13,08

PLANETOCENTR|C CONIC

C3 24.871 VHL 4.98?

LNCM AZHTH LNCH TIHE

SD.OO 16 25 56

60.00 19 38 41

7D,OO 21 12 12

60.00 23 5 46

60.00 O 55 32

IO0,O0 1 52 34

110.00 E IS 35

NID-COURSE EXECUTZON ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1904.6 8GR 509.S SG5 209.4 ST 46.9 SR 23.5 85 38.2

RRT ,3140 RRF -,3390 RTF -.8534 CRT ,8176 CRS ,fl477 _ST .SS73

SGB 1971.7 R23 -,0555 R13 -.8549 LSA 62.8 MSA 16.5 3SA 1,2

SGI 1911.8 SG2 482,3 THA 5.15 ELI 50.9 EL2 12,5 ALF 23.79

FLIGHT TIME 144,00 ARRIVAL DATE SEP 3 1911

DISTANCe 382.593 EARTH TO MAR8

LOL 201.45 VL 33,442 GAL -4.59 AZL 92.37 HCA 130.53 SHA 203.60 [CC .2T461 INC 2.3746 Vl 29.T16

LOP 332.00 VP 23,144 GAP 15.92 AZP 88.46 TAL 338.45 TAP 108.98 RCA 147.69 APO 259,51 V2 23.492

GP 3.71 ZAL 129.47 ZAP 161.41 £TS 168.70 ZA[ 171.85 ST( T8.$2 ZAC 104,26 ETC 276.95 LVI -20.34

DLA -25.57 RAL 341.15 RAD 6644.9 VEL 12.035

L-I TIME INJ LAT INJ LONG INJ RT ARC

2665,59 -15,57 73.66 201.58

2472.10 -9.$4 61,60 . 295,95

2197.15 -3,95 43.70 ; 211.34

1841,70 1o29 19.97 214.61

1500,37 3.75 356.23 215.g7

1513,17 1.23 541,34 214.61

1243.97 -3.95 532.62 211.54

PTH ?.02 VHP 7.422 DPA -14.90 RAP 315,69 ECC 1,4093

INJ AZHTH INJ TIME PO ¢6T TIM INJ 2 LAT INJ 2 LONG

155.55 19 10 22 1665.6 2.72 57.66

129.28 29 19 53 1472.1 6.25 43.64

123.g5 21 48 49 1197.2 9.96 24.10

119.83 23 51 28 641.7 13.33 359.0i

118.05 I 29 33 500.4 14.93 334,78

119,83 2 14 30 316.2 13.33 329.46

123.95 2 36 19 244.0 9.63 313.02

D|FF[RENTIAL CC11RECT|ON8 MIO-COURSE EXECUTION ACCURACY

TOE -,6756 TRA-I,5/I! TO3 ,0507 BAU ,OSgS $GT 1909.2 IGR 507,6 365 319.0

69E -,4045 RRA .Ol?S RC5 ,2940 FAU .05421 RRT ,5415 RRF ".3567 RTF -,_v26

FOE ,7083 FRA 2,4152 FC3-1.6871 6SP 3[AS 366 1975.6 R23 ",0575 RI3 -.8342

SOt ,747S ERA 1.3t13 RE5 ,2102 FSP 474 8GI I617,6 $62 475.1THA 5,54

LAUNCH 0ATE APR 12 1971 FLI6HT T|kE I4S,O0

HELIOCENTRIC CONIC OIITANCE 363,132

RL 149.94 LAL .O0 LOL 201.45 ¥L 33,531 GAL "4,46 AZL 62,41

RP t0t.IS LAP -1,80 LOP 333.2? VP |5.036 GAP 15.51 AZP 88,39

RC S1.033 61 "IS.SO GP 3,89 ZAL 129.34 ZAP 160,36 ST8 168,64

PLANETOCENTRIC CONIC

C3 83.945 VHL 4.893 DLA -23,85 RAL $41,3? RAO 6144.5 VEL 11,997

LNCH AZNTH LNCH TIN[ L-I TINS INJ LAT

50,OO 18 29 11 2345,65 -14.60

SO,DO 19 42 55 2449.57 -8.86

?O.OO 21 17 58 2170,08 -2.92

80.00 23 14 S 1006.62 2.47

90.00 1 6 3 1458.24 5,10

tOO.GO _ O 53 1281.10 2,4?

110.00 2 21 ZO 1216.90 -2.92

DIFFERENTIAL CORRECTION8

TOE -.6764 TRA-1.3594 TC3 .0538 BAU .OTIS

RD[ -.3928 RRA .0Q48 RE3 '.21?1 FAU ,05639

FDE .7331FRA 2.5218 FC3"2.0387 DSP 3304

BDE .?822 BRA 1.35g4 RE3 ,6236 FSP 599

ORBIT OETERMINATION ACCURACY

8T 48.8 58 23,2 $8 56,5

CRT ,0210 CRi ,1508 CIT o$158

LSA 83,4 MSA IS.5 S8A t,2

EL! S0,6 EL2 12,2 ALF 25,13

ARRIVAL DAT2 $EP 5 1971

EARTH

HCA 151,60 |HA 201,R5 [CC ,_t850 INC

TAL 338.56 TAP 110,56 RCA 147,75 APO

TO MAR8

t.4046 Vl RS,?tS

2SS.It V2 2S.465

ZAE 171,71 [TE 75.18 ZAC 104.41 [TC 277.01 LVl -20.38

PTH R.9S VHP T.203 DPA -14.67 RAP 315.83 ECC t.3941

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

72,76 201.42 135.80 19 13 17 IR43.? 3.72 56.83

S0.49 206.80 12g.48 20 23 44 1449.6 7.23 42,34

42.28 211,26 124.04 21 54 8 1179,1 10,g6 22,64

18,05 214,$2 119.76 23 44 12 806.6 14,40 337,04

353.S? 216,06 117.85 | 30 2| 456,2 16.09 332,24

339.42 214,62 11g,76 2 22 14 281,t 14,40 318.41

331,20 211.26 124.04 2 41 37 213.6 10.96 311,36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1936.? SGR 506,6 SG3 $40,D ST 47,7 SR 23.D SS 40.?

RRT .3T10 RRF -,40Dg RTF -.8638 CRT .8284 CRS .6551 CRT .9646

SGB 2003,8 R23 -,0652 RE3 -.8656 LSA 64,T MRA 16.4 SSA 1.2

$61 1g48.3 SG2 468,1THA 5.88 ELI 51.6 EL2 11.9 ALF 23.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 11 IRTI fLIGHT TX)R 148.00 ARRIVAL DATE $[F f 1971

HELIOCENTRIC CONIC DIITANC[ 389.T!1 EARTH TO RARO

RL 14t.14 LAL ,00 LOL |OI,4S VL $3,281 GAL "4,38 AZL 12.44 RCA 183,07 8NA 1DO.G1 [CC .21231 IkC 8.4438 Vl 81.71t

RP 201.81 LAP "1.79 LOP 334,$4 VP 24.13R GAP lS.lD kZff 88.33 TAL 331.18 TAP lll.?S RCA 147.81 APO 2S2.SS V2 25.455

RC 12.079 SL "1T.13 GP 4.08 ZAL 129.|9 ZAP 159.27 [T$ 168.96 2A[ ITl,S? ETE 74,34 2A¢ 104.58 ETC 27?,06 LVI -29,82

PLANETOCENTRIC CONIC

¢3 E3,090 VHL 4,101 DLA "26.34 RAL 34t.58 RAO 1644.2 VEL !|,911 PTH 6.26VHP t,921 OPA "14,43 RAP 116.00 ECC t.SBO0

LHCH AZMTH LNCM TIME L'I TIME |NJ LAT INd LONG INJ RT AIC |NJ A2MTfl INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 11 32 33 268S.79 "|5.62 T|.88 E01,29 |36.04 19 |l 19 1625.8 4.71 Sl.D|

IO.OO 19 4? 18 84_S.96 "T.88 59.38 206.70 129.65 20 E? 41 1427.0 8,21 41.44

70.00 21 24 2 Et4E.54 "1,87 40.84 211.22 124.11 21 59 44 1142.5 ll.TI 21,14

IO.O0 23 23 T 1769.81 5.72 16.02 214,70 119.65 23 12 3T 769.8 IS.SI 554,87

90,00 I 17 54 1412.31 6.51 551.28 216.25 117.57 1 41 26 412.3 17.32 329,43

tOO.GO E 9 SS 1244.21 5.72 337.59 214.70 119,65 2 30 59 244.3 IS.S! 516.24

t10.00 2 27 24 1189.36 -t.8T 329,?6 211.22 124.11 2 47 13 189,4 11.96 310.06

DIFFERENTIAL CCRRECTION8 NID-COURSE EXECUTIONACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6747 TRA-I.3440 TC3 .0609 DAU .O?3T $GT 1961.8 3GR 506.4 SG3 362.3 ST 48.5 8R 22.8 8S 42.1

RDE -.5816 RRA -.0081 RC3 .2310 FAU .OS8?O RRT .4022 RRF ".4353 RTF -.8659 CRT .8361CRS .6605 CST .9652

FOE .7641FRA 2.6336 FC3-2.2008 BIP 3387 8GB 2026,1 R23 ".0728 RI5 ".868] LSA 66,0 NSA 16.4 $SA 1,2

DOE .7751DRA 1.3441 BE3 .2389 FSP 546 801 1973.0 302 461.0 THA 6.27 EL1 52,2 EL2 11.6 ALF 22.65

LAUNCH DATE APR 12 1971 FLIGHT T|_[ 150.00 ARRIVAL DATE SiP 9 1971

HELIOCENTRIC CONIC

RL 149.94 LAL *00

RP 206.$T LAP "1.??

RC 68.888 GL -17.t7

PLANETOCENTRIC CONIC

C3 22.302 VHL 4.723

LNCN AZNTH LNCH TIME

50,00 18 36 1

60.00 19 51 52

TO.00 21 SO 25

8O.OO 28 32 59

90,00 I 31 39

IO0.DO 2 19 47

110.00 2 33 48

DIFFERENTIAL ¢OqRECT|CNI

TOE -,6711TRA'I.3287

ROE -.5709 RRA -.022S

FDE .?958 FRA 2,7510

BD[ .?Ell BRA 1.3269

DISTANCE 393.555 EARTH TO MARS

LOL 201.45 VL 53.215 GAL -4.29 AZL 92.48 HCA 134.34 SMA 198.94 ECC .25672 INC 2,4895 V1 29.71G

LOP 535.81 VP 24.843 GAP 14.71 AZP 88.27 TAL 338.?9 TAP 113.13 RCA 147.87 APO 250,02 V2 26.49S

GP 4.29 ZAL 129.03 ZAP 158.11 ET$ 189.06 ZAE 171.44 ETE ?3.09 ZAC 104.76 ETC 277.10 LVI -RI.OT

DLA -EI.83 RAL 341.80 RAD 6643.8 VEL

L-| TIME INJ LAT INJ LONG INJ

2601.02 -12.65

2404.2? -6.90

2114.4T -.80

1730.81 5.03

1360.85 8.11

1205.28 5.05

1161.21 ".80

TED .0688 BAU .0781

RE3 .2457 FAU .06111

FCS-2.3TE4 BIP 544|

DE3 .8551F8P 586

11.929 PTH 6.g3 VHP 6.786 DPA -14.18 RAP 316.11ECC l.St?O

RT AIC IHJ AZMTH INJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

71.00 201.20 136.26 19 Ig 2T 1606.0 S.?O 55.18

18.28 206,65 129.81 20 31 56 1404.3 9.20 40.33

89,58 211,24 124.15 22 S 40 1114.5 12.98 19.60

15.87 214.86 119.47 24 I 50 ?50.8 16.t5 352.54

348.56 216.56 117.17 1 84 19 560.8 18.64 529.25

3SS.2A 214.88 119.47 2 39 52 205.3 16.68 513,91

388.30 211.24 124.18 2 53 O 161.3 12.98 308.31

MIDoCOURSE EXECUTION ACCURACY ORBIT DETERNIMATIQN ACCURACY

8GT 1980.4 $GR 807.3 883 385.t 8T 48.9 5R 22.5 IS 43.4

RRT .4348 RRF -.4714 RTF -.8683 CRT .8439 CRI .t664 CST .Ills

DG6 2044.5 R23 -.0810 R15 -.STO8 LIA 17,2 NIA 16.4 8SA 1.2

801 1993.3 8&2 453.9 THA 6.70 ELI 52.1 EL2 11.2 ALP 22.50

LA_ICN OAT[ APR IE 1971 FLIGHT TIME 152.00 ARRIVAL DATE 8EP 11 1971

HELIOCENTRIC CONIC

RL 149.94 LAL .00

RP 206.68 LAP -1,76

RC 14.956 GL -10.23

PLAN[TOCEN?RIC CONIC

C3 2|.S?l VHL 4.945

LNCN AZNTM LNCN TIN[

50,00 18 39 37

60.00 19 Sl 37

70.00 21 37 If

60.00 23 43 57

10,00 I 48 21

I00,00 2 50 45

110.90 2 40 34

DIFFERENTIAL cOSRECYIONI

TDE -.Silo TRA-l,SOlt TC3 .078l DAM .0788

ROE -.3608 RRA -.0369 RCS .2$15 FAU .01373

FOE .8244 FRA 2.8T50 FC3-2.5572 iSP 348S

DOE .75?S ERA 1.3071 BE3 .2731 FIP 628

DISTANCE 897.040 EARTH TO MARl

LOL 201.48 VL 53.145 GAL -4.19 AZL 92.52 HCA 135.611NA 19?.St ECC .ESI49 INC 2.3180 Vl 89.71$

LOP 337.08 VP 24.TIE GAP 14.33 AZP 88.20 TAL 338.91 TAP !14.59 RCA 147.93 APO 24?.29 V2 25.498

GP 4.51ZAL 126.56 ZAP t57.02 ETI 169.13 ZAE 171.12 ETE ?2.40 ZAC 104.91 ETC 277.14 LVl "21.33

DLA -27.37 RAL 342.03 RAD GIklI.S VEL 1t.898 PTH 1.91VHP 1.38T OPA -13.93 RAP 316.I| ECC 1.3351

L-I TIME INJ LAT |NJ LONG INJ RT ASC IRJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2906.33 -11.68 70.14 201.16 136,45 19 22 43 1886.3 6.69 54.35

2381.48 05,90 S?.IO 206,64 129.94 20 Sl 19 1381.5 10.18 39.21

ZOOS,?? .SO 3T.88 211.S2 124.15 22 11 S? 1063.8 Id.O0 18.01

1888.92 1.42 II.SS 21S,II 119.22 24 12 6 i68,9 1?.04 310.90

13_0.19 10.03 344.00 217.04 Ill. SO 2 10 I 300.2 O0.12 322.40

1163.40 8.42 _32.81 2IS,I! 119.22 2 50 I Ill.4 17.84 311.37

1182.59 .SO 326.80 211.32 124.15 2 $9 26 132.G 14.00 805.92

N|D-COUR8_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT IOt3,S 3GR SOS.O 303 41|.8 IT 49.3 3R 22,3 13 44.8

RRT .4699 KRF -,5092 RTF ",_,08 CRT ,8521CN| ,iYSO COT .|SIT

8GB 2057,1 R23 -,D897 RIS -.8738 LSA 68.2 MSk 16.4 85A 1.2

IGI 2008.5 $02 446.7 THA 7.|9 ELI 55.0 EL2 10.8 ALF 22.03

L&UNCH DATE APR 12 1971 FLIGHT TIME 154.00 AR_XVAL DATE O£P 83 1971

HELIOCENTRIC CONIC

RL 149.94 LAL .00

RP 206.70 LAP "l.TS

RC $6.082 GL -18.79

PLANETOCENTRIC CONIC

C3 20.909 VHL 4.5?3 DkA "87.90 RAL 342.20 RAD Q_13.2 VEL

INCH AZNTH INCH TIME L'I TIH[ INJ LAT

S0.00 18 43 20 EStl.?3 "10.72

60.00 20 I 35 2358.59 "4.90

TO.00 21 44 29 205t.34 1.42

80.00 0 0 18 1643.05 7.94

90.00 2 11 41 1219,37 12,45

I00.00 2 43 10 111?.52 7.94

110.00 2 4? 44 1103.16 1.42

OIFFERENTIAL CCIRRECT_ON$

TOE -.6605 TRA-I.2885 TC3 .0879 8AU .08lS

ROE -.3513 RRA -.0520 RE3 .2781FAU ,06645

FOE .8508 FRA 3.0055 FC5-2.7516 BOP 3518

BEE .7481BRA 1.2885 BC3 .291? FIP 673

DISTANCE 40D,763 EARTH

LOL 201.48 VL 33,D81 GAL -4.10 AZL 92.56 HCA 136.88 8RA |DI.IT [CC .24642 ]NC

LOP 338o35 VP 24.664 GAP 13,$S AZP 88.11 TAL 3sg,D2 TAP 118,80 RCA 147.98 APO

GP 4.74 ZAL 128.19 ZAP 155.05 ET8 16g.lg ZAE 171.21 [TE 72.26 ZAC ID5.18 [TC

TO NAR$

2,555R Vl 29. T16

244.T6 V2 25.494

277.10 LVI -21.59

!1.871PTH 6.88 VHP 1.395 DPA "II.6T RAP S16.24 ECC 1.3441

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT XNJ 2 LONG

69,28 201.16 136.64 Ig 26 ? 1866.? ?.67 53.51

56.07 206.68 130,DS 20 40 $4 1358.6 11.16 38.0?

36.SS 2tl.46 t24.13 22 18 38 1051.3 15.04 16,31

8.99 218,47 118,85 0 2? 41 648,1 19.11 347.18

340.15 217.83 111.60 2 32 0 21g.4 21.94 317.17

130,31 215.47 118.88 3 I 41 117.5 19,11 306.55

325.26 211.46 124.13 3 6 8 103.2 15.04 305.28

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2003,3 SGR 513.7 SG3 437.5 ST 45.6 SR 22,0 SS 46.2

RRT .1044 RRF -.5484 RTF -,8731 CRT .8609 CR$ .6807 CST .9578

SGB 2068.1 R23 -.0993 R13 -.8764 LSA 69.3 NSA 16.4 SSA 1.2

SG1 2020.8 SG2 439.7 THA 7.?4 ELI 13.3 EL2 10.4 ALF 21.81
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE API tlll?l

HELIOCENTRIC CONIC

RL 140.84 LAL ,00

8P 2Dl,?I LAP "t*74

IC 87,885 E "tl,Se

PLANETOCEHTI|¢ CONIC

C3 20.898 VHL 4.505

LNCH AZMTH LNCH TIME

50.00 18 4? 13

SO.DO tO S 4?

70.00 11SE 2

8D,OO O 14 49

88.81 2 28 2?
100,00 2 9? 41

1tO,DO 2 SS 24

FLESH? ?iRE ISl,90

OIITANC[ 404,$t$

LOL 801,4fl VL _3,DEI GAL "4,02 AZL 22,90 HCA 1)l.1S |HA

LOP 339.SE VP 24,380 SAP 13.38 AZP 28,00 TAL 331,|4 TAP

GP 5,00 Z_ |28,50 SAP 1$4,64 ITS 189.22 Zk[ IT1,11ETE

DLA -18,44 RAL 842,49 RAO 0643,0 V[L 11,645 PTH I,eI VHP

L-I TIME lad LAT |NJ LONe INJ RT A|C INJ AIMTH INJ TIME

254?,21 -D,?S 08,44 E01,20 185,80 19 29 40

2335,54 "3,89 54,97 20t,79 130,14 20 45 43

EQE8,O3 E,58 34,79 811.68 124,07 22 25 48

1591.19 9,63 6.07 215,97 118.40 0 41 20

1167,07 15,47 $30,29 219,39 113,52 2 45 $4

1065,88 9,63 327,43 215,97 118,40 3 15 2?

I072,85 2.50 323,58 211,68 124,07 3 13 17

AIRIVAL DAYE SEP Jl 1871

EARTH TO NAIl

IIS,EE [C¢ ,241T! INC E.SOD9 Vl tO.Tee

15T,ED RCA 140,03 APO 14|.40 Vl I8.401

72.8? ZAC 105.42 [TC 277,80 Lvl -t1.85

e,21O DPA *18,40 NAP 315.25 ECC 1.3341

PO C8T TIN INJ 2 LAT INJ 2 LONG

1547,2 8.84 52,88

1335,5 12,t5 38,92

IDIe,O ti.lO 14,85

591,2 !0,48 343,94

187,1 24.78 314.25

65.7 20.40 305.31

?2,9 16.10 303.58

DIFFEREHTIAL COqRECTION8 M|D-COUR$E EXECUTION ACCURACY _81T DETERMINATION ACCt.'RACY

TOE -,6547 TRA-1,2850 TC8 ,0935 BAU ,0844 8ST 2009,3 8CR 519,8 $03 465,6 8T 49,8 8R 21,8 88 4T,8

ROE -,3423 ERA -,0877 RC8 ,2959 FAU ,06936 RRT ,5403 RRF -,see6 RTF -,8749 CRT ,8704 CR$ ,9894 CST .9558

FOE ,8905 FRA 3,1419 FC3-2,9583 BSP 5540 5GD 2075,5 823 -,1104 813 -,8780 LeA 70.4 MSA 18,4 88A 1,1

ODE ,7388 ERA 1,2845 8._3 ,3109 FSP 720 $G1 2029,8 802 433,D THA 8,34 ELI 53,5 EL2 IO,D ALF 21,88

LAUNCH DATE APR 12 1971 PLIGHT TIN[ 158.00 ARRIVAL DATE 8[P 17 tOTS

HELIOCENTRIC CONIC DISTANCE 408.318 EARTH TO NAR8

RL 149,94 LAL ,DO LOL 201,4$ VL 32,964 GAL "3,93 AZL 92,64 HCA 139,41 8NA 194,15 ECC ,23727 INC 2,0450 Vl 29,718

RP 208.73 LAP -1.72 LOP 340.89 VP 84.500 GAP 13.22 AZP 87,99 TAL 339.28 TAP 110,67 RCA 140.08 APO 240.21 V2 28.487

RC 68.502 GL "19,97 6P 5.27 ZAL 128,30 SAP 153.40 (T$ 169,24 ZAE 171.01 ETE 73.62 ZAC 105.68 ETC 277.23 LVI -22.13

PLANETOCENTRIC CONZC

C3 19,739 VHL 4,443 DLA -29,00 RAL 342, ?4 lAD 8642, 7 VELII, 922 PTH 6,84 VHP e,D3| DPA -! 3,I 3 RAP 318,22 [CC 1,3248

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIH[ PO CST TIN INJ 2 LAT ZNJ 2 LON6

SO.DO 18 81 15 2527.76 -8,78 67.60 201,30 136,95 19 33 23 IS27,8 9,81 51.84

80,00 20 12 14 2312,32 -2,87 53,05 206,94 130,22 20 SO 46 1312,3 13,13 35,Y5

70,00 22 O 13 1994,65 8,77 33,13 211,96 123,97 22 33 27 994,7 17,17 12,88

8D.OO Q 32 5! 1328,92 11,63 2,32 219,68 tIT.TO D 58 20 528,9 22,03 339,9?

83,29 I 58 35 1253,84 18,96 344,84 21g.34 113,88 2 19 29 253,6 25,34 320,7?

100,00 3 15 42 1003.39 11,83 323.09 216,68 117,70 3 32 26 3,4 22,03 301,33

110.00 3 3 37 1041.47 3,77 322,04 211.96 123,97 3 20 58 41,5 17,17 301.77

DIFFERENTIAL CORRECTIONS HID-COUleE EXECUTION AccuRAcY (_BIT DETERMINATION ACCURACY

TD( -,6491 TRA-1,2394 TC3 .|021 DAU ,0874 367 80|2,1 SGR 528,4 $63 495,4 9T 50,0 8R 21,_ 88 49,1

ROE -,3340 IRA -,9843 RCS ,3149 FAU ,07243 RRT ,5767 RRF -,6294 RTF -,8765 CRT ,0606 CR9 ,8952 CST ,8536

FD[ ,9281FRA 3,2859 FC3-3,1766 DiP 355? 866 2080.3 823 -,1224 RI3 -,8810 LeA 71,5 MSA 18,4 88A 1,1

20[ ,7299 ERA 1,2422 DC3 .3312 FeP 771 8GI 2036._ 802 428,6 THA 9,01 ELl 53,7 EL2 9,e 4LF 21,33

LAUNCH DATE APR 12 1971 FLIGNT TINt 160,00

HELIOCENTRIC CONIC DISTANCE 412,148 EARTH

ARRIVAL DATE 8EP 19 1971

TO MAR8

RL 149.94 LAL ,00 LOL 2DI.4S VL 32,910 6AL -3,88 AZL 92.69 HCA 140,60 8NA I93,15 ECC ,23309 INC 2,8914 VI 28,?18

RP 208,79 LAP -1,71 LOP 342,18 VP 24,422 GAP 12,87 AZP 87,92 TAL 339,37 TAP lEO,D5 RCA 148,13 APO 238,17 V2 26,483

RC 89,791 6L -20.59 6P 5,$8 ZAL 128.10 ZAP L52,13 ITS 169.25 ZAE 170.92 ETE 75.11ZAC 105.97 ETC 27?.24 bVl -_2.4t

PLANE70CENTRIC CONIC

C3 19,250 VHL 4,385 DLA -29,57 HAL 343,00 RAO 8642.5 VEL 11,800 PTH 8.82 VHP 5,858 DPA -12,84 RAP 318,16 ECC 1,3105

LNCH AZHTH LNCH ttNC L-I TINE INJ LAT INJ LONG INJ RTAeC INJ AZNTH INJ ?END PO C$T TIN INJ 2 LAT INJ 2 LONG

GO,DO 18 55 20 2508.34 -7.81 88.?7 201.44 137.00 19 37 16 1508,3 tO.ST 51.01

6Q.O0 20 17 58 2288,85 "1.84 52,75 207,18 130.27 20 56 7 1288,8 14,12 34.56

70,DO 22 8 5 I981,91 3,DZ 3|,40 232,33 |23,93 22 41 48 981,9 18,28 19,98

80.00 O 59 15 |440.87 14.36 357,41 217.82 116,46 t 23 14 440,8 24.05 334.19

80,97 I 41 10 1301,27 17,45 340,95 219,54 |14,26 2 3 4 306,3 25,94 324,65

tOO.GO 5 42 S 8203,39 I4,36 298,69 217,8_ ||8.48 5 25 29 5203,4 24,05 IY3.4?

110.00 3 12 21 1008.73 5.02 320.32 _12.33 123,83 3 29 I? 8,7 18.28 289.8Y

91FFER[NTIAL CORRECTION| NIO'COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.851S TRA-I,2Oai TC3 ,1184 |AU ,09IS 3GT 2000,3 SGR 331,? 8G3 529.S 8T 49,i 8R 21.4 88 50,3

8BE ".GIGS IRA -.tOtE tiC8 .33S8 FAU .07579 RRT .1155 RRF ".889$ RTF *,_lS CRT .890| CR$ .7093 CIT .9514

FOE °8802 FNA 3,4538 FC3"3,4128 |lP 3501 leo 2071.8 I23 **!330 It3 -,8849 LIA 72.2 MIA ll,4 lea I,|

|DE o7180 IRA 1.lifo |C8 ,35$9 FeP 82t 381 2028,8 8G2 420,2 ?HA I,lZ ELI 53,4 ELI l,l ALF 21.85

kAUNCH DATE AP8 12 1071 PLIGHT TIN[ lit,O0 ARRIVAL DATE lIP It |i?|

_[LIOC[H?tlC CONIC DISTANCE 418.003

8L 140,04 LAL ,00 LOt. lOt,AS VL It,liD 6AL "3.78 A2L 92,74 HCA 141,95 6HA

8P D08,84 LAP -1,49 LOP 343,43 VP 24,348 GAP 12,52 AZP O?,A4 TAL 339,40 TAP

tC ?1,130 6L -It.It GP 5.$7 2AL 127.09 SAP 150.8E ETl 189,84 2AE 370,82 IT[

PLANETOCENTIIC CONIC

¢S 18,?69 VHL 4,332 OLA -30,16 RAL 843,2? tAD I$41,3 VEL 11,?81PTH 6,91YHP

LNCH AZNTN LNCH TIRE L-I TIHE INJ LAT INJ LONG IRJ RT ADO |NJ AZMTH INJ TIN(

SQ.O0 18 58 52 2488.88 -8.85 65,95 201.84 137,20 19 41 21

ID,O0 20 24 0 2265,14 -,?9 51,60 207,44 130,29 21 I 45

?O.O0 22 18 45 1927,54 6,32 29.sg 212,79 123,63 22 50 52

?9,0? I 2? 51 1346,9! IT,93 352,20 219,40 114,60 I $0 18

?9.07 I 2? 51 1349.91 17,93 352,20 219.40 114,69 I 50 18

79,0? I 2? St 1341,91 17,93 352.20 219,40 114.69 I 50 18

1t0.00 3 22 ? 8202.40 6.32 299,41 212.79 123,83 S $ 30

DIFFERENT IAL CORRECTIONS HIO-COUR$E EXECUTION ACCURACY

TOE -,1386 TRA-l,18M TC3 ,1101DAU ,0937 $6T 2003,2 SGR 554,5 $63 559,9

ROE -,318! IRA -,1203 RC3 ,$967 FAU ,D7908 RRT ,64?2 RRF -,7094 RTF -,8782

FOE 1,0023 FRA 3,5835 FC3-3.6477 BOP 357D $09 2076,5 823 -,1514 813 -,8846

DO( ,7121BRA 1,1929 BC3 ,3?$3 FIP 880 901 2039,S 802 415,8 THA lO.0O

EARTH TO NAt8

leE,El [CC ,22918 INC 2,7405 Vl 29,?18

111,43 RCA 148.17 APe 236,2? V8 28,4?7

??,12 ZAC |08,28 ETC 277,83 LYl -22,?|

5,891 OPA -12.54 RAP 318.05 ECC 1.3089

PO CET TIN INJ 2 LAT INJ P LONG

1489,D 11.53 50.16

1285.! 15.11 33.35

927,5 18.41 8.94

346.9 26.$4 328.35

349,9 26.54 328.03

346,g 26,$4 328.05

5262,4 |9,4! 275,78

ORDIT DETERMINATION ACCURACY

ST 50,1 $R 21.3 88 $2.1

CRT ,9029 CR$ .7225 CST .9488

LSA 73.5 HSA 16.S SIA 1.t

ELI 53.8 EL2 8,5 ALF 21,54

514



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L4U#CM DATE APR 81 1678

HELIOCENTRIC CONIC

RL 149.$4 LAL .OO

RP lO6.RO LAP -1.67

RE 72o517 GL "21,8O

PLANETOCEMTRIC CONIC

CS 18,354 VHL 4,284

LNCH A2MTH LNCH TIME

SO.O0 19 4 26

60.00 20 30 23

70.00 Ee 29 22

77.36 i 16 36

7T.38 I 16 36

77.35 1 16 36

lEO.D0 3 12 44

FLIGHT TIN[ it4.OO

DIITANCE 419.88R

LOL tOt,4S VL St;lit 6AL -3.?2 AZL e2,79 HCA |46,12 8NA

LOP 344.69 VP t4.277 GAP t2,10 AZP 8?,?6 TkL $39.51 TAP 122.80 RCA 148,21

GP 6,2i ZJU. 12T,l? ZAP 149.47 IT8 169.12 ZAE 170.71ETE 79.64 2AC 106.62

OLA -S0,75 RAL S4S,SS tAD 6641,1VEL I1,?63 PTH S,76 VHP 5,531 DPA "12,23

L'I TIME INJ LAT ZNJ LONG XNJ RT ASC INJ AZNTH INJ TINt PO CIT TIN

1469.66 -5.88 65.13 201.90 167.30 19 45 36 1469.6

2241.06 .27 50,45 207.79 130.30 21 ? 44 1241,1

1890.94 7.69 2?,65 213.36 123,38 23 O 53 890.8

1380.t8 18.42 354.99 219.50 115,07 1 39 37 361.0

1380.98 18.42 354.99 219.50 115.07 1 39 3? 581.0

_360,98 18.42 354.90 219.50 115,07 I 39 3? 381.0

6216.60 ?.69 294.47 213.36 123.38 5 16 30 5225.8

ARRIVAL DATE 8[P 23 1171

EARTH TO MARl

12t. S6 ECC .22547 INC 2.7923 Vl 29.716

APO 234.60 V2 250470

ETC 2?7.25 LVI -83.01

RAP 315.90 ECC |.3021

INJ 2 L4T INJ 2 LONG

12.40 49.32

16.12 32.10

10,58 6,76

17.15 630._6

87,13 330.75

17.15 330.76

t0,36 173.56

DIFFERENTIAL CCIRRECTION8

TOE -.$313 TRA-I.1591TC3 .lOll BAU .0961

SOlE -.3128 RRA -.1401RC3 .3?96 FAU *08263

FOE 1.0453 FRA 3.7590 FC3-3.8975 BSP 3572

BIDE .7045 6RA 1.1675 BC3 .3946 FSP 940

LAUNCH DATE 'AFR 12 1971

HELIOCENTRIC CCNIC

HL 149.94 LAL .DO

RP 206.66 LAP -1.63

RC ?3.950 GL -22.52

PLANETOCENTRIC CONIC

CS 17.952 VHL 4.240

LNCH A2HTH LNCH T|NE

SO,DO 19 6 19

SO.DO 20 37 9

70.00 22 41 14

78,$4 l 6 48

75.84 1 6 45

75.84 1 6 48

liD.DO 3 44 36

MID-COURSE EXECUTION ACCURACY

8GT 1594.0 SGR 573,0 SRS 894,4

RRT ,6800 RRF -,7475 RTF -.6780

$GB 2074.7 R2S -.1688 R13 -.8657

601 2053.3 662 412.0 THA 11.54

FLIGHT TIK_ 166.00

DISTANCE 423.799

L_. 201,45 VL 12,768 GAL -3,65 AZL 92.85 HCA 144,46 INA

LOP 345.96 VP 24.206 GAP 11.85 AZP 87.68 TAL 339.68 TAP

GP 6.58 ZAL t2T.45 ZAP 148.08 ET6 169.18 ZAE 170.56ETE

DLA -31.37 RAL 343.85 RAO 6641.9 V[L 11.748 PTH 6.78 VHP

L-I TIME INJ LAT INJ LON6 ]NJ RT ARC INJ AZMTH

2450.2T -4.91 64.32 202.21 |37.38

2216.53 1.35 49.2t 208.22 130.21

1851.32 9.17 25.53 214.05 123.04

1410.90 18.90 357.48 219.66 115.51

1410.90 10.90 557,41 219.66 115.51

1410.90 18.90 557.41 219.66 115.51

6186.18 0.17 892.36 214.05 123.04

_BIT DETERMINATION ACCURACY

ST 30,2 6R 21,2 86 33.7

CRT .9151 CR8 .7366 CIT .9436

LSA 74.6 NRA 16.6 66A 1.1

ELl 53.9 EL2 8,0 ALF 21.69

DIFFERENTIAL CORRECT|ON8

TOE -.6246 THA-l.1266 TC$ .1061 |AU .1005

ROE ".3069 RRA -.1612 RC3 .4044 FAU .08641

FDE 1,0874 FRA 3.9311 FC3-4,1603 |RP 3561

DOE .6960 BRA 1.1403 BC3 .4181F8P |002

LAUNCH DATE APR 11 1671

HELIOCENTRIC CONIC

RL 146.94 LAL .DO

RP 20?.04 LAP "1,64

RC 75,426 GL -23.21

PLAN[TOCENTHI¢ CONIC

C3 17.638 VNL 4.201

LNCH AZMTH LNCH TIN[

SO.00 16 14 23

60.00 20 44 23

YO.OO 22 54 48

74.36 O 58 3

74.35 0 38 5

74.38 0 56 5

ItO.O0 3 58 12

ARRIVAL DATE 8(P 25 IgTI

EARTH TO MARS

190.55 ECC .22201 INC 2.6471 Vt 89.?15

124.16 RCA 148.25 APO 232.86 V2 26.462

82.63 ZAC 107,D0 ETC 277.25 LVI -t$,34

5,376 DPA -11.91 RAP 315./1 [CC 1,2969

INJ TIME PO CST TIM INJ 2 LAT XNJ 2 LONG

19 50 9 1450.3 13.43 46.46

21 14 6 1216.5 17.13 30.81

23 12 6 851.3 21.83 4.33

I 30 18 410.9 27.7S 133.20

I 30 19 410.9 27.76 333.20

1 30 19 410.9 27.76 333,20

5 27 43 5186.2 21.63 271.18

NID-COURSE EXECUTION ACCURACY _qBIT DETERNINATION ACC_ACT

8GT 1977.6 SGR 595.6 603 630.0 6T 50,0 SR 21.1 68 35.2

RRT .7103 RRF -°7834 RTF -.8774 CRT .9273 CR6 .7510 CIT .9426

8GB 2065.3 R23".167? RI3 -.8660 LSA 75.6 XlA 16.7 66A 1.1

8GI 2024.3 602 409.6 THA lt.60 ELI 53.8 EL2 7.3 ALF it.SO

FLIGHT TIM( 118.00 ARRIVAL DATE 6EP E? 167t

DISTANCE 427.734 EARTH TO MAR6

LOL t01.45 VL 3t,?2R GAL -3,59 AZL 92.91HCA 145.73 IMA 189.0J ECC .218T5 INC 2.6086 Vl 26,716

LOP 64?.13 VP 14.142 GAP 11.53 AZP 87.60 TAt. 331.78 TAP 125.32 2CA 148.29 APO 231.33 Vt 26.464

GP 6,9T ZAL It?,tt ZAP 141,i4 ETS ll9,14 ZAE 170.36 ETE 86.06 2AC |D7,40 ETC 2T7.23 LVI -13.$7

DLA -31.92 RAL 344.17 RAD 6641,5 VEL 11.734 PTH 6.76 VHP 5.228 DPA -11.56 RAP 315.47 [CO 1.2608

L-I TIME INJ LAT INJ LONG INJ RT A6¢ INJ AZMTH INJ TIME PO ¢$T TIM INJ 2 LAT INJ 2 LONG

2430.8| -3,84 63.50 202,59 |37,45 19 54 56 1430.6 14,38 47,F9

2191.41 t,4S 48.08 208,72 130.24 21 20 54 1191,4 18.15 29.48

1807.34 10,79 23.16 t14,90 122.60 23 24 57 807.3 25.17 1._3

1437.61 19.38 559,77 219,88 115,97 I 22 3 437,9 28,38 338.44

143?,8/ 18,38 359.77 219,88 115.97 I 22 3 437.9 28,36 335.44

1437,81 19.38 359,77 2t9.88 115.97 I 22 3 437.9 28.38 33§.44

6142.20 10.79 289,99 214,90 122.60 5 40 34 5142.2 23.17 266.46

NED-COURSE EXECUTION ACCURACY ORBIT OETERNIRATIOR ACCURACY

SET 1843.1 3GR 622.6 SG3 668.6 8T 49.3 8R 21.0 AS 56.?

RRT ,7397 flRF ",8164 RTF -._,69 CRT .9383 CR| .7659 CST .P393

808 2040.4 R23 ".2025 R|3 -.6902 LSA 76.2 HSA 16.? SIA 1.0

601 1999.3 362 407.2 THA 13.92 EL! 53.2 EL2 6,7 ALF 22.2!

FLIGHT TIME 170.OO ARRIVAL OAT[ 8EP 29 19/1

DIFFERENTIAL COqRECTION8

TDE -.6113 TRA-!.O898 TC3 .1163 6AU .1056

ROE -.3015 RRA -o1834 R¢3 ,4319 FAU .0g060

FOE 1.1878 FRA 401033 FC3-4,4437 lip 3436

60E ,6616 ERA 1.1051 6C3 .4473 FSP 1062

OI8TANC[ 431.690 EARTH TO HAR8

LOt. 2Ol.4S VL 32,607 GAL "3.53 AZL 92.97 HCA 147.01 SMA IO2.11 [CC .2157| XMC 2.96?9 Vl 29.716

LOP 348.49 VP t4.OTS GAP I1,_1 AZP 87,51 TAL 339.81 TAP 126.87 RCA 146.32 APO 226,90 V2 26.444

rip ?.40 ZAL i21,18 ZAP 145.17 ET$ 169.08 ZAE 170.01 ETE 89.84 ZAC 107.85 ETC 277,21 LVI -24.03

LAUNCH DATE APR 12 1671

M[LIO¢ENTRIC CONIC

RL 149.94 LAL .DO

RF DOT.t| LAP -I.62

RE 76.944 6L -21,91

PLANETOCENTRIC CONIC

C3 17.364 VHL 4,167

LNCM AZNTN LNCH TIN[

50,00 19 19 46

60.00 tO 52 7

70.00 23 IO 54

72.99 0 50 IS

72.99 O 50 16

72.99 0 50 16

110.00 4 14 17

OIIrlrERENTIAL CCRRECTIONS

TD[ -.6133 TRA-1.0638

ROE ".2979 RRA -_2083

FOE 1.1539 FRA 4.2993

BD[ .6818 BRA 1.0840

DLA -32.64 RAL 344.52 RAg 6641,6 VEL 11.7_2 PTH 6.73 VMP

L-I TIME 1NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2411,31 -2.86 62,68 203.05 137,51 20 0 0

2165.66 3.58 46.64 208,32 130.17 21 28 13

1756,79 12.63 20,40 215.97 122,00 23 40 11

1462.73 tg.R6 1,82 220.17 116,45 J t4 38

1462.73 1g.86 1,82 220,17 116,45 1 14 38

1462.?3 1g,86 1,82 220,17 116.45 I 14 38

6091.$4 12,63 267,23 215,87 122,00 5 55 48

NIl-COURSE EXECUTION ACCURACY

TC3 .0554 BAU .IPS$ 6GT 1g32.1 6DR 655.5 SG3 708.8

RC3 .4589 FAU ,09439 RRT ,T613 RRF -.8468 RTF -.8?40

FC3-4.7059 2SP 3530 $G0 2040.3 R23 -.2308 R13 -.eee2

BC3 .4573 FSP 1137 SGI 1898.3 $G2 410.g THA 13,14

5,086 DPA '-11.20 RAP 315.19 £CC 1.2858

PO CST TIM INJ 2 LAT IRJ 2 LONG

1411.3 15.33 46.?2

1165.7 19.19 28.10

PSS.6 24.63 338.44

462.7 29.01 33?.53

462.T 28*01 337.$3

462.7 29.01 337.53

50gl.s 24.63 265.26

ORBIT DETERMINATION ACCURACY

6T 49.6 SR 2!.1SS 58.5

CRT .g322 CR| *?848 C$T .9354

LSA 77.T MSA 17.0 SSA 1.0

ELI $3.5 EL2 S.D ALF 22.38

315



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE APR tl tt?t

MELIK[MTRI¢ C_!¢

iL |49.14 LAL .00

RP 10?.21 LAP "l.lO

RE ?l.lOS GL "24,$4

PLANETO¢EN?R|C ¢ON|C

¢3 17,117 VHL 4,|_?

INCH AZNTH LNCH TIME

3D.DO 19 28 33

GO.OO RI 0 27

TD.O0 23 31 27

71,64 e 43 Y

71,64 D 43 ?

71.64 O 43 ?

$10,00 4 34 SO

FLIGHT TIN_ S?|,DO ARRIVAL OAT( OCt I t87|

DISTANCE 4$|.li?

LQL 20|.4S VL $_,4S0 6AL "3.48 AZL 03,01 NCA |41,|? I_A

LOP 349,T5 VP 14,OLD GAP tO,SO AZP 87,42 TAL 318,95 TAP

GP ?.88 ZAL 128.T3 ZkP |43.$5 ET$ |n,02 ZA[ 189.74 ETE

EARTH TO MARS

lie,At ECC .tI2SE INC 3.0349 ¥1 19.?11

121,22 RCA $48,3S APO 228,S8 Vl 29.436

gS,IG ZAC |08,33 ET¢ 277.18 LVl -24,41

OLA -33,30 RAL 344.88 RAD Q641,S VEL |1,711 PTH 6,?4 VHP 4,8S00PA -10,8t RAP 314,85 ECC |,Girt

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IN4 2 LONG

238|.92 -1.97 $1,8G 203.3G 137,33 20 S 24 138|.8 18.28 4§,82

2t33,87 4.78 45.S8 210,02 130.07 21 36 6 1138.0 20.28 26.63

tDgS,T2 14,88 19,90 217,35 121.10 23 59 41 6g3,? 28.34 354.34

1485,gg 20.33 3.96 228.52 118,98 1 7 53 486.9 2g.94 339,53

t485,99 20.33 3.96 220.52 118,g6 1 7 53 486.0 29,64 339.53

1485,gg 20.33 3.96 220.$2 116.96 1 ? 53 486.0 89,64 339.53

9028.39 14.88 283.72 217.35 |21.10 6 15 18 S029.6 26.34 261.|6

DIFFERENTIAL CORRECTIONS

TOE -.60T8 TRA-l.0278 TC3 ,0?37 BAU .1132

ROE -*2947 RRA -.2346 RE3 .4891 FAU .09860

FOE 1.2369 FRA 4.4934 FC3-4.987_ 83P 3502

BOG .6?IS BRA 1.0543 9C3 .4946 FSP |209

HID-COQR$E EXECUTION ACCURACY ¢_BZT DETERMINATION ACCURACY

SGT 1900.7 SGR 6g3.9 883 7§0,2 ST 49.2 8R 21.2 66 60.2

RRT .7811 RRF -,6736 RTF -.8709 CRT .9642 CR8 .8033 CST .9311

SG9 2023.4 R23 -.2543 R13 -.6886 LGA ?8.8 NS4 17.1 8SA l,O

SGI 1980.Z 862 415.8 THA 16.67 ELI S3.4 EL2 9.2 ALF 22.91

LAUNCH DATE APR 12 2971 FLIGHT TI_[ 174.99 ARRIVAL DATE OCT 3 19T1

HELIOCENTRIC CONIC

RL 149,94 LAL .00

RP 207,31 LAP "1.57

RC 80.098 GL -_3.40

PLANET_ENTRIC CONIC

C3 16.909 VHL 4.112

LNCH AZNTH LNCN TIRE

5D.OO 19 31 39

DO.DO _1 9 3!

70.09 0 8 30

T0.32 O 38 35

7D,32 O 38 33

79.32 0 36 35

110.00 5 8 16

DISTANCE 438.693

LO(. 201.43 VL 32.915 GAL -3.43 AZL 93,11HCA 149,53 8MA

LOP 331,02 VP 23.956 GAP 10.60 AZP 87.32 TAL 340.02 TAP

GP 6,37 ZAL 126,48 ZAP 142.08 ETS 188,g4 ZAE 199.29 [T[

EARTH TO MARS

197.8G ECC .210|9 INC 3.1099 Vl 29.T16

129,55 _CA 148.38 APO 227.38 V2 26.482

98.04 2AC 108.87 ETC 277.15 kVI -24.81

DLA -33,98 RAL 345,28 RAD 6841,4 VEL 11,702 PTH 8.74 VHP 4,820 OPA -10.40 RAP 314,47 ECC 1,2783

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_371.69 -,97 91.02 204.19 13?.57 20 11 10 1371,7 17.25 44,91

2111,14 5.97 44,22 210.83 129.93 21 44 42 lllI.l 2 .3,; 28.1!

1892.74 18.34 11.12 219.33 11g.33 O 35 22 592.7 2_ _9 347.51

1508.07 20.81 3.94 220,95 117.50 1 1 43 508.1 30.29 341.46

1508.07 20.81 5,94 220,95 117,50 1 1 43 508.1 30,29 341.46

1508.07 _0.81 5.94 220,95 117.50 1 1 43 508.1 30.29 341,46

3927,59 18.34 277.93 219,53 119,33 6 47 4 4927.6 28.80 254.34

DIFFERENT IAL CORRECTIONS

TDE -.6017 TRA -,9894 TC3 .0562 BAU .1186

RD[ ".2924 RflA -,2630 RE3 .321T FAU .10305

FOE 1.2913 FRA 4.6934 F¢3-3.2758 8SP 3469

BDE ,6690 BRA 1.0237 8C3 ,5247 FGP 1284

LAUNCH DATE APR 12 1971

HELIOCENTRIC CONIC

RL 149.94 LAL ,OO

RP 207.42 LAP "1.33

RC 81.730 GL -26.19

PLANETC_ENTRIC CONIC

C3 16.742 VHL 4.092

MID-COURSE EXECUTION AccuRACY _BIT DETERMINATION ACCURACY

3GT 1882._ SGR 738.3 883 793.1 ST 48,8 SR 21,4 66 62,0

RRT .7969 RRF ".8989 RTF ",8699 CRT ,9751 CR8 .8221 CST ,9264

SGB 20Q3,5 R23 -.2778 R13 ".8892 L8A 79,8 NSA 17.3 66A .9

881 1958.1 882 424.3 THA 18,43 ELI 53.1 EL2 4.4 ALF 23.36

FLIGHT TIN_ 176.D0 ARRIVAL OATE OCT 5 1971

DISTANCE 443,87T

LOL 201,45 VL 32.383 GAL "3.39 AZL 83,18 HCA ISO.?9 8MA

LOP 352.28 VP 23,898 GAP lO,SD kip 87,22 TAL 340.08 TAP

GP 8.91 ZAL 128.21 ZAP 140,47 ETS 188.88 ZAE 188.73 [T[

LNCH AZNTN LNCH TIN( L-i TIME INJ LAT

SO,GO 19 38 tO 2331,44 .03

I0,00 81 19 28 2081.82 7,25

69,02 O 30 34 |329.25 21,28

19.02 D 30 34 1529,25 21,28

49.02 0 30 34 1529.25 21.28

69.02 O 30 34 1529.25 21,29

69.02 0 39 34 1529.25 21.28

DIFFERENT IAL CCRRECT|ON3

YOE -.5942 7RA *.9449 tC3 .0377 8AU .1230

R02 ".2909 RRA -.|93? RC3 .95?1 FAD ,IOTS9

FOE 1,3472 VRA 4.0945 FC3-S.SGBG |3P 3402

iDE ,litl BGA ,9911 BE3 ,3384 FSP |357

LAUNCH DATE APR 18 IgTI

EARTH TO HAR6

187,31 ECC ,20770 INC 3,1829 V! 29.716

130,88 RCA 148,40 APO 226,21 V2 26.409

102,23 _AC 109,43 [TC 277,11 LVi -29.23

DLA -34,69 RAL 345,71 RAD 8_41,4 VEL 11.895 PTH 8.73 VHP 4,899 DPA -9,98 RAP 314.03 ECC 1,2755

INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

60.18 204.90 137.36 20 17 22 1331.4 18.23 43,97

42,80 211,77 129,75 21 54 ? 1081,8 22.49 23.46

7,88 221.45 118.97 O 36 3 529,2 30.94 343.34

7,96 221,48 !19,07 O 56 3 $29.2 30,94 343._4

7,36 221.43 1|8,07 0 $6 3 529,2 30.94 343,34

7.46 221,4S |18,0T 0 58 3 329.2 30.94 343,34

7,88 221,45 118,07 0 58 3 529,2 30.94 343.34

MID-COURSE EXECUTION ACCURACY DREIT OETERMINATION ACCURACY

SGT 1014.3 8GR 789.9 $G3 837,0 ST 48.1 8R 21.T 99 63.0

RRT .3089 RRF ".91R9 RTF -._e20 CRT .9945 CR9 .8411 CIT ,lttQ

3GB 1978.3 R23 ".2993 RI3 -.89U4 LEA 80.8 HSA ST.S 88A .9

381 1930,0 88| 431,6 THA 20,30 ELI 32,7 EL2 3.5 ALF 24,0?

FLIGHT TIME 178.00 ARRIVAL DATE OCT Y 1971

HELIOCENTRIC CONIC DISTANCE 447.?01

RL 149,84 LAL ,O0 LOL |01,4| VL 32,S|3 tAL "3.3S AlL 93.87 HCA ISI,01 IRA

EARTH TO MARS

18G.79 ECC ,20530 INC 3.2980 Vl 29.718

RP |07.34 LAP -1,S3 LOP 333.34 VP 13,842 GAP 10.01 AZP 3?.|| TAL 340.14 TAP 132.I8 RCA 148.43 APO 2IS,IS VS 28,395

RC 63,389 GL -IToOI GP 9o|! ZAL |ES,83 ZAP 1_8,61 ET3 163,T? ZA[ tS8,04 [T[ 108,33 ZAC IIO.OS ETC 277.D$ LVI -25,69

PLANETO¢ENTRIC CONIC

C3 li.616 VHL 4,0?S DLA -31o49 RAL 348,17 RAD 6941,3 VII 11,88D PTM 8,72 VMP 4.S78 DPA -9,4T RAP 3|3,34 [CC 1,273|

INCH AZMTH LNCM TIME L-| TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

30.00 19 43 12 2330.?4 1,08 58,31 208.71 137,57 20 24 3 1330.7 19,21 42,99

QD,OD 21 30 24 2039.31 8,61 41,27 212.87 129.52 22 4 33 1030,5 23,68 21,67

67, T3 0 24 39 1849,89 21.74 9,78 222.04 1|8.68 D 59 49 54_,8 31.8! 349.20

6T.73 0 24 39 1548.89 21.74 9,78 222,94 118.88 0 _0 4g 348.9 3t.61 345,20

6?,?3 0 24 39 1549,89 21,?4 9,76 222,94 118,68 0 30 49 349.9 31,61 341.20

I?.73 D 24 99 1549.68 21,74 g.76 222,94 118,68 0 59 4g 548.g 31.61 348.20

67,?3 0 24 59 154g,99 21,74 g,76 222.04 118,68 0 30 49 549.9 31,61 348.20

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY (_9|T DETERMINATION ACCURACY

TOE -,5843 TRA -,6985 TCS .0211 8AU ,1324 SGT 1714.D $GR 848,6 883 881.8 8T 47,2 SR 22.1 88 68.2

RDE -.2904 RRA -,3_ R_3 ,5957 FAU .11260 RRT ,81T6 RRF -.933? RTF -.8367 CRT ,gg2D CR$ .85g9 C$T ,9149

FDE 1.4038 FRA S.1907 FCS-S,86TO BGP 3310 8G9 1948,5 R23 -.3188 R13 -,8931 LSA 81.6 NGA 17,8 8SA .9

BOG ,6829 9RA .9561 BC3 .3g61 FSP 1430 881 1895.4 882 452.2 THA 22.96 ELI 52.D EL2 2,5 ALF 24.98

318



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE 4PR SE 197!

NELIO¢EkTRIE CONIC

RL 149.RA LAL .00

RP 2OT.SS LAP -I.St

RC 85,104 GL "|?,8?

PLAN[TO¢ENTRIC CONIC

C3 1G.633 VHL 4,066

LNCH AZNTH LNCH TIRE

SO,OR 19 52 46

6O.OO 21 42 43

66.43 D 19 50

18.45 0 19 50

68,43 0 ID 50

66.43 0 19 50

66.43 0 19 50

FLIGHT TIRE 160.00 ARRIVAL OAT( OCT 9 197I

O|RTANCE 491.75E EARTH TO flAR8

LQL EOt,4S VL 38.SES GAL -3.31AZL 93.$9 HCA |53.51 RNA |99.3J [CC .803E3 INC 3.3582 Vl 28.714

LOP 354.80 VP |5,TO? GAP 9,73 AZP 87.00 TAL 340.19 YAP 133.30 RCA 148.45 APO 624,17 V2 26.301

GP 10.16 ZAL 125,65 IMP |3T,0| ETa S6R,9? EAR 107o26 IT[ IIO.E5 ZAC IIO.?T [TC RT?,D! LV| -28,1R

DLA -56,1R RAL 346,6T RAD 6641.3 VEL 1|.606 PTN 9.?2 VHP 4,4S9 DPA "0.95 RAP $1E.99 ECC 1,2721

L'i TIME iNJ LA? INJ LONG INJ RT ASC INJ AZNTH INJ TIH[ PO CGT TIN ZNJ 2 LAT INJ E LONG

2309,54 E,19 56,45 606.64 137,54 ZO 51 l? 15D9.5 20.22 41,g6

2016.62 |0,06 39.61 214.t5 IEg,E3 22 16 29 1D16,6 24°94 19,TO

1570,09 82.20 1|,66 222.72 119,33 O 46 O 570.1 32,29 )4T.0G

1570,09 22.20 11.63 222.72 119.33 O 46 D 570.1 32,29 347.06

1570.09 22,20 1|.65 222.72 119.33 O 46 O 5?0,1 32.29 347.08

1570,09 22.20 11,65 222.72 119,33 U 46 0 570.1 32.29 347,06

1570,09 22.20 11.65 222.72 119.33 O 46 0 570,1 32,29 347.06

D|FFERENTIAL CORRECTIONS

TOE -.5852 TRA -.8561TCS -,0257 BAU ,1402

ROE-.2926 RRA ",3643 RE3 ,6359 FAU *11694

FOE 1.4892 FRA S.3233 FC3-G.1236 B3P 3538

BIDE .6545 BRA .9322 BE3 .6344 FSP 1520

LAUNCH DATE APR 12 1971

HELIOCENTRIC CONIC

RL 149,94 LAL .00

RP 2D7,80 LAP -1.48

RC 86,843 GL -28.78

PLANETOCENTRI¢ CONIC

C3 16.492 VNL 4.061

LNCH AZNTH LNCH TIME

50.00 20 1 4

60.00 21 56 50

69.13 0 15 6

65.13 O IS 6

65.13 O 15 6

85.13 0 15 6

65./3 0 15 6

MID-COURSE EXECUTION ACCURACY

SOT 1?10.1 SGR 916.6 6G3 920.6

RRT .8176 RRF -.9478 RTF -,8453

$08 1940.3 R23 -.3405 R13 -°8929

SO1 tee0.0 SG2 479.8 THA 25.45

FLIGHT TIME 182,0D

DISTANCE 455.812

LOL 201.45 VL 32,498 GAL -3.66 A2L 93.45 HCA 154.57 SNA 165,86 ECC .20122

LOP 556.05 VP 23.734 GAP 9.45 AZP 86.88 TAL 340.22 TAP 134.79 RCA 148.48

GP I0.87 ZAL 125.34 ZAP 135.53 ET8 168,5T ZAE 166.26 ETE 113.86 ZAC 111.53

DLA -36.9? HAL 347.22 RAD 6641.2 VEL 11.685 PTH 6.72 VHP 4,364 DPA -8.38

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ A2NTH INJ TIME PO CIT TIN

2287.5? 3.26 57,51 207.70 157,49 20 39 12 128T.6

1978.95 11.69 37.74 215,66 128.85 22 29 4g 979.D

1590.04 22,66 13.54 223.51 120.02 0 41 36 590.D

1590.04 22,66 13.54 223.51 120.02 O 41 36 590.0

1590.04 22.66 13.54 223.5t 120.02 0 41 36 590.0

1590.04 22.66 15,54 225.51 120.02 0 41 56 590.0

1590.04 22.66 13.54 225.51 120.02 O 4! 36 590.0

ORBIT DETERflINATION ACCURACY

3T 47.0 SR 22.7 68 67.3

CRT .9973 CR8 .0801CST .9083

LSA 83,2 NSA 18.1 8GA .8

ELI 52.1 EL2 1.5 ALF 25.79

ARRIVAL DATE OCT 11 19T1

EARTH TO NAR$

INC 3.4545 Vl 29.T16

APO 223.26 V2 26.365

ETC 276.94 LVI -_6.72

RAP 312.38 ECC 1.2714

INJ 2 LAT INJ 2 LONG

21.26 40.62

26.31 17.45

32.98 348.93

52.98 348.93

32.98 $48.93

32.98 348.93

32,98 348.93

DIFFERENTIAL CCRRECTION$

TDE -.580T TRA -.8090 TC3 -.0631 BAU .1498

ROE -.2998 RRA ".4047 RE3 .6765 FAU ,12169

FOE 1,5536 leRA 5.5403 FC3-6,3874 BSP 3300

DOE ,6517 BRA ,9046 BE3 ,6794 FRP 1605

LAUNCH DATE APR 12 1971

NELIOCENTR|¢ CONIC

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1647,6 SGR 993.4 903 975.3 ST 46.2 3R 23.5 38 69.1

RRT .8155 RRF -,9593 RTF -.6357 CRT ,9993 CR8 .8985 CRT .ROOT

ROB 1925.9 R23 ".3540 R13 -.8960 LSA 84.4 HSA 16.5 SSA .8

6G1 1654.9 6G2 510.7 THA 26.54 ELI 51.8 EL2 .8 ALF 26.91

FLIGHT TIME 184.00 ARRIVAL DATE OCT 13 1971

DISTANCE 459.884 EARTH TO MARS

RL 149.94 LAL .DO

RP 207.94 LAP -1.46

RC 88.616 GL -29.73

PLANETOCENTRIC CONIC

C3 /6,499 VML 4.062

LNCH A2HTH LNCM TIRE

50.00 20 lO 9

80.00 22 13 29

63.81 0 10 43

63.81 O 10 43

85.81 O 10 43

63.51 9 lO 43

65.81 O 10 #3

LOL 201.45 VL 3Z.474 GAL -3.25 AZL 95.56 HCA 155.82 6HA 185.45 ECC .1993? INC 3,5625 V? 29.716

LOP 357.31 YP 23.663 GAP 9.17 AZP 86.75 TAL 34U.E5 TAP 136.07 RCA 149.48 APO 222.42 VE 26.349

GP |1.65 ZAL 125.02 ZAP 133.5| ET6 163.47 ZAE 165.16 ETE 117,17 ZAC 112.37 ETC 276.67 LVI -2T,31

DLA -37.00 RAL 347.82 RAD 6641.2 VEL 11.685 PTH 6.72 VHP 4,266 DPA -7.75 RAP 311.T2 ECC t.ETtS

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CRT TIN INJ 2 LAT 1NJ E LONG

2264.65 4.41 56.55 208.92 157.42 20 47 53 1264.7 22.33 39.79

1936,63 13.53 35.55 217.47 128.33 22 43 45 935.6 27.03 14.?9

1609.96 23,12 15.45 224.41 129.77 O 57 33 610,0 33.89 350.83

1609.98 23.12 15.45 224.4! 120.77 O 37 33 GlO.O 33.6g 350.83

1609.98 25,12 15.45 224.41 120,77 O 3? 33 610.9 35.69 350.83

1609.98 23.12 15.45 224.41 120.77 O 37 33 610.0 35.66 350,83

!609.96 23.12 15.45 224,41 120,77 O 37 33 610.0 33.69 350.83

DIFFERENTIAL CCRRECTIONS

TOE -.57S8 TRA -,7558 TC3 -.1032 6AU .1699

ROE -.3007 RRA -.4490 RC5 .TEE3 FAU ,12649

rOE 1.6311 FRA 5.7554 FC3-6.63TO OSP 3256

BOG ,0494 6RA ,8789 DC3 ,7260 FSP 1685

MID-COURSE EXECUTION ACCURACY ORB! T DETERMINATION ACCURACY

SGT 1576.5 $GR 1080.1 SG3 1022.0 6T 45.4 SR 24,4 SS ?O.g

RRT ,6082 RRF ".R685 RTF "._,RD CRT .9670 CRS .9157 CIT .8910

3GB IgtI.O R23 ".3600 RI3 ".9012 LSA 85.6 MSA 16.0 584 .?

3GI 1630,g 592 547.7 THA 32.20 ELI 51.5 EL2 1.4 ALP 25.25

LAUNCH DATE APR 12 1971 FLIGHT TINE 186.00 ARRIVAL DATE OCT 15 1971

HELIOCENTRIC CONIC

RL 149.94 LAL .DO

RP EOS,08 LAP "1.43

RC 90.421 GL -30,74

PLANETOCENTRIC CONIC

C3 16.556 VHL 4,069

LNCN AZHTH LNCH TIME

SO.DO 20 20 12

60.00 22 34 9

82.45 O 6 41

62.45 O G 41

62.45 0 6 41

62.45 0 6 41

62.49 O 6 41

D|STANCE 493.699 EARTH TO MARS

LOL 201.45 VL 32.451 GAL -5,22 AZL 93.68 HCA 157,07 6NA 103.07 ECC .19?65 INC 3.6009 VI 29.716

LOP 358.56 VP ES.G32 GAP 6.9! AZP 86.61 TAL 340.27 TAP 137.34 RCA t46.49 APO 221.65 V2 26.332

GP |2.51 ZAL 124.68 ZAP 131.64 ET6 166.36 ZAE 163.g0 [TE 120.14 ZAC tl3.2S (TC 276.?0 LVI -2?.95

DLA "36.67 RAL 346.49 RAD 6(;41.3 VEL II.GRT PTH 6.72 VHP 4.176 DPA -7.05 RAP 510.99

L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT

2240.49 5.62 55,53 210.32 137.32 20 57 33 1240,5 25.45

1882.78 15.75 32.84 219.72 127.59 23 5 31 882.6 29.6!

1630.10 23.57 17,41 225.43 121.59 O 33 51 630.1 34.42

1630.10 23.57 17.41 225.43 121.59 O 33 51 650.1 34.42

1630,10 23.57 17.41 225,43 121,59 D 33 51 630.1 34.42

1630.10 23.S? IT.41 225.43 121,sg 0 33 51 630.1 34.42

1630,10 23.57 IT.41 225.43 121.59 0 33 51 630.1 34.42

DIFFERENTIAL CCRRECTION9

TDE -.9T02 TRA -.6979 TC3 -,1468 BAU .1738

RDE -.30?8 RRA -.4975 RC3 ,7712 FAU .13126

POE 1,7135 FRA 9.g645 FC3-6,8638 DIP 3219

ODE .0480 BRA .65T1 BC3 .7850 FSP 1760

NID-COURSE EXECUTION ACCURACY

SGT 1497.7 SGR 1177.6 $G3 1067.?

RRT ,7951RRF -,9T59 RTF -,GOUI

$GB 1905,2 R23 -.356g R13 -,gDg2

$01 1811.4 SG2 590.5 THA 36,51

ECC 1.2725

INJ 2 LONG

38.59

11,44

352.75

552.78

352,78

352.78

352.78

ORBIT DETERMINATION ACCURACY

ST 44,4 SR 25.5 33 72.8

CRT *g924 CR$ .9313 CST .8818

LSA 86.8 N3A 19.2 365 .Y

ELI 51.1 EL2 2.7 ALF 29.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 19713

L&t_N OAT] APR |8 1tTI

HELIOCEkTRI¢ CCN|¢

AL 14R,S4 LAL ,00

RM SOS.R4 LAP -|,41

RC RS,tSA GL "31.$2

PLANETO¢[NTNIC CONIC

C_ |8,688 VNL 4_083

LNCH AIHTH LNCN T|NE

SO.O0 tO 31 tl

lO.OO 03 3 0

l!,08 0 E $9

8|,08 0 2 59

81,08 O 2 59

88,08 O E SS

81.08 O E 59

PLIGHT TIH( |80,00

OtlTANCE 438.00|

808,4S YL $_,430 _AL "$,tO AZL S3.01NCA 1|$,38 IN]

LOP 3SD,81VP 83.383 GAP D.64 AZP IS,AS TAL 340,2T TAP

GP 13,48 ZAL 124,3t laP |M.?I IT8 tU.2S ZAE 1tl.49 ETE

AHIVAL DATE OCT t? tgYS

EAITN TO MARS

Ii4.?l ECC .1960S IHC 3.8121Vt 2i.TtS

|38,S9 RCA |48.50 APO 220,R4 V2 li,3t3

12E,Yi ZAC 114,09 ETC 2TS.Y! LVI -23,8R

DLA "38.59 RAL 349._8 RAO 0641,5 YES 1t.698 PTN $*?3 VNP 4,093 OPA "S.2S RAP 310.80 [CC 1.EY43

L'! YZNE IN] LAT IN] LONG IN] RT A3C IN] AZHTN IN] TIHE PO CST TIH IN] ! baT IN] 2 LONG

2214,88 6.91 54.44 211.94 13?,19 21 8 E3 1214,? t4,O3 $7,17

1609.07 88,76 28,95 821.75 186,34 23 33 9 809.1 31.92 8.58

1680oS6 24o01 16,42 228,61 I82,47 0 30 30 6S0.6 aS.IT 35A.81

tlSO.S6 84.01 19.48 228,6; |21.47 0 30 30 6SD,S 35.17 3S4.RS

1650.38 84.01 19.42 226.8| 121.47 0 30 30 650.8 35.1T 354.81

1650.56 Z4.Ot |9.42 226.61 tE_,4? O 30 30 450.6 35.IT 354.8]

1650.36 24.0! 19,42 228.SI 122.47 O 30 30 650.6 35.|T 354.81

DIFFERENT lab CCRRECTICNS

TOE -,5598 TRA ",$310 TC3 -.181! |AU .1886

ROE ".3185 RRA -.s4gs AC3 .8288 FAU .]3858

FbE 1.?8ST FHA G.|St? FC3-7,0925 BSP 3137

BOO ,8430 ERA .ASS? 8C3 .8462 FSP 1830

NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 1399,8 SGR 1268.0 SG3 lllo.g 8T 42.9 SR 26.8 IS ?4.$

ART .??TO RRF.-,gSIT RTF -.7772 cAT ,g827 CR8 .944? CAT .ASS1

SOD 1900.8 R23 -,3379 R13 -.9220 LSA 8?,T HSA 19.6 IRA .0

SO1 1792.6 SG2 832,2 THA 41.88 ELI 50,4 EL2 4.2 ALF 81,81

LAUNCH DATE APR 12 197! FLIGHT TI_ lgO.OD ARRIVAL DATE OCT ]9 ]_71

• NELIOCENTRIC CONIC DISTANCE 478.160 EARTH TO NARR

RL 149.94 LAL .00 LOL 201.48 VL $2,41| GAL -3.IS AZL 93.98 HCA lag,sT 8HA 184.40 £CC ,1946/ INC 3.9583 Vl ES. TIG

RP 208,41 LAP -1,38 L(_= 1.06 VP 23,535 GAP 8.39 AZP 86,29 TAL 340,28 TAP 839.83 RCA 148,5] APO E2G.2A V2 28.2R4

RC 94,128 GL -32,98 GP $4.$1 ZAL 123.91 laP IS?.?2 ST8 168.15 lad Iso.g4 ETE 125.01 ZAC 115,41 ETC 2?8.82 LVI -29.44

PLAN[TOC(NTRIC C_lC

C3 18.846 VHL 4,104 DLA "48.36 RAL 350.04 RAG 8641.4 VEL 11.700 PTN 8.73 VHP 4.010 DPA "5.42 RAP 308.35 ECC 1.2T72

LNCH 4ZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

SO.OD 20 44 13 2186.80 8.30 53.25 213.64 137,02 21 80 40 1186.8 85.90 35.82

S9.R2 23 55 47 1671.44 24.44 21.50 227.95 123,43 24 23 38 RTI,4 35.94 SSO.g2

59.82 23 55 47 167|,44 24,44 21.50 227.95 823.43 24 23 38 S?].4 38.94 336.&2

89.02 23 55 47 I071._4 84,44 21.50 22T.gS t23.43 24 83 38 871.4 35.94 SIS,92

89,8_ 23 55 47 1671.44 24.44 21,SO 22?.95 123.43 24 23 38 678.4 3S,94 SS_.9S

59.82 23 Sfl 47 1671.44 84.44 21.50 227.93 123.43 24 23 38 671,4 35.94 358,92

S9.12 23 85 47 187].44 24.44 21.50 227,95 123,43 24 23 38 87|,4 35.94 358.92

Di_FERENT1AL CCRRECTION8 NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ -*5641 TAA -.5742 TC3 ".2528 DAU ,2035 SOT 1332.8 $GR t411.5 683 ]135,1 ST 42.4 SR 28.S SS 78.$

ROE -.3318 AAA -.8108 RC3 .0789 FAU .14028 RAT ,7439 RRF -.9863 RTF -.7410 CAT .9686 CRS ,9875 CST .8571

FOE 1.A069 FRA 8.3618 _C3-7,2087 BSP 3233 SG8 ]$41._ R23 ".3188 RI3 -,$334 LSA 83.8 MS] 20.2 88A .0

DOE .8545 BRA ,8304 DCS ,9328 FSP Ig2E SOt 1313.3 SO2 663.3 THA 47.21 ELI 30.9 ALE 5.9 ALP AS,TO

LAUNCH DATE APR 12 lSYi FLIGHT TZNE IS2.00 ARRIVAL OAT[ OCT 21 1971

HELIOCENTRIC CONIC

AL 149.94 LAL .00

RP 208.58 LAP -1.35

RC 98,02T GL -34.22

PLANETOCENTAIC CONIC

CS ]?.094 VHL 4,134

LNCH AZNTH LNCH TIME

SO,DO 20 58 58

SS.I_ 23 82 51

98.12 23 82 S!

50.12 23 $2 51

IS,12 23 52 5!

SS.12 23 52 51

S8.12 23 52 51

DISTANCE 4TS,286 EARTH TO MAR8

SOL 201,48 VL 32.393 GAL -3.16 AlL 94.12 HCA 160,$2 SNA |64.10 [CC ,19328 INC 4.1225 Vl 29.718

LOP 2,31 VP 23.488 _AP 6.14 AZP 86.11 TAb 340.25 TAP 141.08 ]CA 148.52 APO 219.60 V2 28.274

GP ]5.88 ZAL ]23.46 ZAP ]25.68 ETA 168,05 ZAE 159.22 £TE ]28.95 2AC 136.$5 ETC 276.53 LVI -30,31

DLA -4i,60 RAL 350.96 RAG 6641,S VEL 11.710 PTH 6.74 VHP 3.9S3 OPA -4.45 RAP 306.43 ECC 1,2813

L-| TEN( |NJ LAY [NJ LONG XNJ RT A$C |NJ AZHTH [NJ TEN[ PO CST TIN [NJ 2 LAY IN] 2 LONG

2155.$2 9.84 51,92 216.0T 136.79 21 34 53 I153,S 27.20 34,18

1893.08 24.86 23.67 228,48 124.50 24 21 S 693.1 36,74 359.16

1693,08 84.88 23.6? 229,48 124.50 24 21 S 693,1 38.74 3S9.16

1893,08 84.06 23,67 229.48 124,50 24 21 5 693,1 36.74 389,]6

1693.08 84,88 23.6? 229,48 ]_4.50 2A 21 S 693,1 36.?4 3IS.IS

1883.08 84.88 23.87 229.40 124,50 24 21 S 693.1 36.74 3DR,IS

1603.00 24.86 ES.S? 229146 124.50 24 21 S 693.1 38,74 3SO,El

DIrFEAENT ]AL CO_AECr[ONS

TO[ -,$481 TRA -.4933 TO3 -.2?99 OAU ,2248

ROE -._457 RRA -,ST|? R¢3 .943| PAU ._458|

rOE 1.Ss4S FRA A.S02S PCS-Y.33SO 08P 3tit

ROE .S4AY BRA .$343 DC3 ,SSSS FSP 1959

N|O-COQRS[ EXECUTION ACCURACY GREET DETERMINATION ACCURACY

8ST 1211.9 3GR 1546.4 |G3 lt91._ ST 40.4 SR 30.4 IS ?Y.|

ART *?044 RRF ".SOS? RTF -._vgt CAT .9482 CR$ ,SST] CSl .OIl|

SOD 19S4,3 R23 ".2178 RE3 -,9528 LSA 90.4 HlA 20.S 3lA .t

SOl IS|S.S SO2 ?26.? THA S4.St ELi 50.0 EL2 ?,? ALF 33,S4

LAUNCH OATE APR tt It?t FLIGHT TIME 1D4.00 ARRIVAL OAT[ OCT 15 ISYI

N[LIOCENTAIC CONIC

RL 149,94 LAb ,00

HM |Ol,?i LAP -I.33

RC AT,All OL "S3.SY

PLANETOCENYAIC CONIC

C_ 17,431 VHL 4.175

LNCH A2NTH LMCH TIRE

SO,GO 21 1S 18

58.54 23 SO 24

58,S4 23 SO 24

58,54 23 SO 24

58.S4 23 SO 24

58.54 23 SO 24

S8,54 23 50 24

DISTANCE 400.404

LOS 201.45 YL 38.376 _AL -3,iS AlL 94.38 NCA i62.01 8NA

LOP 3.90 VP 23,44| _kP 7,8D AZP 8S,60 TAL 340,21 TAP

GP 13.98 lab 121,S? ZAP 1|3.58 [T8 iA?,S$ ZAE iS?,3S IT[

EARTH TO HAAS

ts3.8t [cc .iSEO? IHC 4.3004 Vl 2S, YIR

t4t,tT RCA 148.58 APO ItS,t3 Vt 2S.254

S|$,99 lAC 111,02 ETC 176,43 LVI -31,28

GIPFERENTIAL CORRECTION8

TOE -.8592 TRA -.43_S TC3 -,SODA BAU .2465

ROE ".3741RRA -.750_ RCS .9822 FAU ,|4775

FOE 2.1489 FRA 6.SS35 FC3-7.3382 DSP 3387

DOE ,0728 8RA ,8682 BC3 l,OS?S FSP 2066

DLA -4E.?E RAL 332.D0 RAG eMI,? VEL 11,?14 PTH 8.73 VHP 3,0_? DPA -3.33 RAP 307.43 ECC 1,2SOO

L-i TINE |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CDT TIN INJ 2 LATINJ 2 LONG

2120,80 It,S? §0.40 213,Y5 t36.4S 2t Sl 3S t120.S IS.S2 32.2S

17]S,$1 E_.28 ?S.g6 23],25 125,67 24 lg 0 ?|S.6 3?.36 1.84

t715.61 85.26 25.g6 23],28 123.67 24 19 0 YIS.6 37.56 1,54

1715.8! 25.26 25.96 23i,25 125,67 24 19 0 ?]5.6 3?.AS t.34

1718,81 25.26 25.96 231.25 828.67 24 lg 0 ?IS.S 37.SS 1.$4

1718.$1 25.26 25,96 231.28 123.6? 24 i9 0 715,6 37.SS 1.54

I?_5.R1 28.28 23,_6 23].25 ]25.67 24 ]9 0 ?]S.6 37,$6 1.84

OROIT DETEANINATION ACCURACY

8T 40,2 6A 33,E $8 80.4

CAT .g273 CR$ .g763 CST .8246

LSA 93.4 HSA 21,2 |SA *S

ELI 51.3 EL2 9.8 ALF 39.12

NIO-COURSE EXECUTION ACCURACY

SGT 1|35.3 SGR ITO?.6 8G3 1286,S

R_T .6450 RRF -.6928 RTF -.8375

SOB 206].7 R_3 -,227! RI3 -.6662

SGI |903.5 SO2 792,0 THA 60.93
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 12 1971 PLIGHT TIJq[ 185.00 ARRIVAL DATE OCT 25 SS?I

HELIOCENTRIC CQNIC

RL 149.94 LAL .DO

RP 208.94 LAP -2.30

RC 99.51D 6L -37.04

PLANETOCENTRI¢ CONIC

C3 17.872 VHL 4.227

LNCN AZNTH LNCH TINS

SO.DO 21 37 26

54.88 23 45 27

54.85 23 49 27

54.88 23 45 27

54,88 23 49 2?

54.89 23 46 27

54.88 23 48 27

DI3TAHC[ 484.539 EARTH TO NARD

LCN. t01.45 VL 3|.)il GAL "3.14 AZL 94.§2 MCA 163.30 RMA 183.S8 ECC .19097 INC 4.5208 Vt 2R.?tS

LOP 4.80 VP 28.197 GAP ?.55 AZP 85.67 TAL 340.17 TAP 143.47 RCA 148.52 APO 218.83 V2 29.232

GP 18.44 ZAL 122.42 ZAP 1,1.43 ITS 167.87 ZAE 155.30 ET[ 129.85 ZAC llg.55 ETC 2?S.34 LYI -$2.30

DLA -43.92 RAL 353.19 RAD 8141.9 V[L 11.743 PTH 6.77 VHP 3,851 OPA -2.11 RAP 3OS,4O ECC t,2941

L'! TINS INJ LAT INJ LONG INJ RT A$¢ INJ AZNTH INJ TIME PO CST TIN INJ 2 LA7 IHJ 2 LONG

20713.23 13.62 48.5? 222.05 136.04 22 12 5 1079.2 30.60 29.90

1739.35 25.63 28.38 233.20 126.97 24 17 26 739.3 38.41 4.11

1739.35 25.63 28,38 233.28 126.97 24 |7 26 739.3 38.41 4.11

1739.35 25.63 28.36 233.28 126.97 24 17 26 739.3 38.41 4.11

173g.35 25.63 20.38 233.28 126.97 24 17 26 739.3 38.41 4.11

1739.35 25.63 28.36 233.28 126.97 24 t7 26 739.3 38.41 4.1!

1739.35 25,63 28.38 233,28 126.97 24 1? 26 739,3 38.41 4.11

DIFFERENTIAL C_RRECTI_I8

TDE -.5574 TRA -.3542 TC3 -.4239 BAU .2716

ROE -.4049 RRA -.8318 RC3 1.0541 FAU .15095

FOE 2.2843 FRA 6.8073 FC3-7.3123 DSP 3531

DOE .6869 6RA .9041 6C3 1.1369 FSP 2116

LAUN_I DATE APR 12 1971

HELIOCENTRIC CCNIC

RL 149.94 LAL .GO

RP 209.14 LAP "1,2?

RC 101.892 GL -35.66

PLANETOCENTRIC CONIC

C3 19.444 VHL 4.295

LNCN AZNTH LNCH TINS

50.D0 22 4 38

53.10 23 47 S

53.10 23 47 5

53.10 23 47

53.10 23 47 5

53.10 23 47 S

53.10 23 47 5

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1069.9 $GR 1882.8 $63 1257.6 ST 39.1 6R 36.1 66 82.2

RRT .5643 RRF ".9945 RTF ".5584 CRT .8997 CR$ .9830 CST ,8046

$GB 2165.5 R23 -.1696 R13 ".9800 LSA 95.4 MSA 21.8 8SA .S

861 1g99.5 SG2 831,? THA 68.28 ELI 51.9 EL2 11.9 ALF 42.51

FLIGHt TIME 198.00 ARRIVAL DATE OCT ,7 _971

DISTANCE 488.6?7

LCL 201.45 VL 32.347 GAL -3.14 AZL 94.76 HCA 164.54 8HA

LOP 6.04 VP 23.352 GAP 7.41 AZP 85.41 TAL 340.11 TAP

GP 20.09 ZAL 121.79 ZAP 119.21 ETS 157.80 ZAE 153.07 ETE

EARTH TO MARS

t83.35 ECC .1899? INC 4.7649 Vl 29.716

144,65 RCA 148.52 APO 213.18 V2 66.209

130.88 ZAC 121.27 [TC 276.25 LV| "33.63

DLA -45.23 RAL 354.35 RAD 6642.1VEL 11.767 PTH 6.79 VHP

L-I TIME INJ LAT [NJ LONG INJ RT A$C INJ AZHTH INJ TIME

2026.41 16.19 46.19 226.2? 135.37 22 38 24

1764.57 25.9? 30.97 235.64 128.43 24 16 30

1764.57 25.97 30.9? 235.64 128.43 24 16 30

1764.57 25.97 30.97 235.64 128.43 24 16 30

1764.57 25.97 30.97 235.64 128.43 24 16 50

1764.57 25.97 30.97 235.64 128.43 24 16 30

1764.S? 25.97 30.97 235.64 128.43 24 16 30

DIFFERENTIAL CCRRECTION$

TDC -.5561 TRA -,2704 TC3 -.4835 OAU .3000

ROE -.4462 RRA -.9222 RC3 1.1134 FAU .15332

FOE 2.4421 FRA 6.S775 FC3-7.1965 BSP 3739

DOE .7130 BRA .9611 BC3 1.2166 FSP 2154

LAUNCH DATE APR 12 1971

HELIOCENTRIC CGN/C

RL 149.94 LAL ,DD

RP 209.34 LAP -1,24

RC 103.900 GL -40,46

PLANETOCENTRIC CONIC

C3 19.189 VHL 4.38(I

HID-COURSE EXECUTIONACCURACY

SGT 992.6 SGR 2079.9 $63 1277.3

RRT .4544 RRF -.9961 RTF -.4445

SGD 2304.6 R23 -.1133 R13 -.9895

$GI 2t38.1SG2 860.2 THA 75.34

FLIGHT TIME 2OO.OO

DISTANCE 492.821

LOL 201.45 VL 36.335 _AL "3.14 AZL 95.05 HCA 165.76 8HA

LOP 7.28 VP 23.308 GAP 7.18 AZP 85.10 TAL 340.05 TAP

6P 21.95 ZAL 121.0? ZAP 116.93 ITS 167.75 ZA[ 150o65 [T[

3.819 DPA -.69 RAP 305.28 ECC !,3035

PO CST TIN INJ 2 LAT INJ 2 LONG

1026.4 32.79 28.77

764.6 39.27 6.91

764.6 39.2? 6.91

764.6 39.27 6.91

?64.6 39.2? 6.91

764.6 39.27 6.91

764.6 39.27 R.gl

LNCH AZMTH LNCH TIME

SO.DO 22 44 40

51.20 23 4S 30

$1.20 23 45 50

51.20 23 48 50

$1.20 ,3 45 30

55,20 23 4S 30

51.20 23 45 30

ORBIT DETERMINATION ACCURACY

ST 37.g SR 39.7 66 84.0

CRT .8677 CRS .9882 CST .7DID

LSA 97.8 HSA 22.3 SSA .4

ELI 53.0 EL2 14.1 ALH 45.53

ARRIVAL DATE OCT 19 ID?I

EARTH TO MARS

153.14 [CO .18908 INC S.D504 Yl 89.?16

145.82 RCA 148.51 APO 217.77 V2 IS. lID

131,65 ZAC 123.21ETC 2?S.lS LVI "39.05

OLA "46.65 hAL 338.15 RAO 8642.| VEL 11.798 PTH 6.52 VHP

L-I TIME 1NJ LAT INJ LONG INJ RT _SC INJ AZHTH INJ TIN[

184?.01 2O.OO 42,48 232.E7 134.12 23 17 7

1791,82 28.21 33.76 ' 238.40 130.07 24 t8 22

I791.S2 26.29 33.78 ;238.40 130.07 24 16 22

1781,82 28.29 35.78 238.40 130.07 24 IS 22

1791,62 26.25 33.78 230.40 130.07 24 IS 22

t711.12 26.21 33,76 231.40 130.07 24 It E2

1711.82 25,21 $3,75 238.40 130,07 24 1S 22

3.808 DPA .94 RAP 304.09 ECC 1.3111

PO CIT TIM INJ 2 LAT INJ 8 LONG

S4?.O 35.90 ll.T4

791.6 40.15 9,99

791.6 40.19 9.99

791.6 40.15 S.99

791.S 40,15 9,i9

791.S 40.15 9.99

791.S 40.15 S.99

NID-CCNRS[ [XECUTION ACCURACY ORBIT DETEIHINATtoN ACCURACY

8ST 9)).7 $GR 2102.8 5G$ 128$.9 8T SS.? $R 44,1 iS Si.O

RRT .$102 RRF ".9978 RTF "._98 CRT ,8321 CR8 .1921 C8! .Fill

668 2485.0 R23 -.0655 R13 -.igSI LIA 100.8 MSA 22.8 IDA .4

SGI |324.! SG2 079,5 THA 81.62 ELI 55.0 EL2 16.3 ALF 51.23

DIFF[REMTIAL COIRECYIONS

TD[ ".5553 TRA -.1819 TC3 ".5402 6AU .3318

RDE ".$D27 RRAot.Ot43 RC$ |.1755 FAU .1541|

POE l. S3O$ FRA S.8972 FCS-S.9634 8$P 4032

DOE .7490 BRA 1,0403 SC3 1.2937 FSP 2179

PLIGHT TIN[ 202.00 ARRIVAL DATE OCT 31 1971

DISTANCE 496.9?0 EARTH TO MARS

LOL 201.45 Vb 32._23 6AL -3.14 AZL 95.39 HCA 157.01 SMA 182.05 ECC ,10828 INC 5.3882 Vl 29.713

LOP 8.51 VP 23.255 GAP 6.95 AZP 84.75 TAL 339.97 TAP 146.98 RCA 146,51 APO 217.40 V2 25.162

SP 24.07 ZAL 120.24 ZAP 114.59 ETS 167.73 ZAE 148,01 [TE 132,16 ZAC 125.41 [TC 276.05 LVI -36,67

LAUNCH DATE APR 12 1971

HELIOCENTRIC CONIC

RL 149.94 LAL .OO

RP 209.55 LAP "1.21

RC 105.933 6L "42.46

PLANETOCENTRIC CONIC

C3 20.153 VHL 4.489

LNCH AZNTH LNCH TINS

49.16 23 45 54

49.16 23 45 54

49.16 23 45 54

49.16 23 46 54

49.16 23 46 54

49.16 23 46 54

49.16 23 46 54

D|FF[RENTIAL C(_RECTION6

TOE -.5534 TRA -.0867 TC3 -.5895 DAU .3686

RDE -*9751 RRA-l*1365 RC3 1.2351 FAD ,15450

HOE 2.8402 FRA 6.8323 FC3-6.6372 BSP 4385

ROE .8003 BRA 1.1398 BC3 1.3687 FSP 2172

DLA -46.22 RAL 355.04 RAD 6642,g VEL 11,839 PTN 6.86 VHP 3.603 DPA 2.82 RAP 302.82 ECC 1,3317

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

1821.08 26.44 36.79 241.64 131.92 24 17 15 821.1 41.02 13.41

1821.06 26.44 36.79 241.64 131,92 24 17 IS 521,1 41.02 13,41

1821,08 26.44 36.79 241.64 131.92 24 17 15 821.1 41.02 13.41

1821.08 26,44 36,79 241,64 131.92 24 1? 15 821,1 41,02 13.41

1821.08 26.44 36.79 241,64 131.92 24 17 15 821.1 41.02 13,41

1621.08 26.44 36.79 241.64 131,g2 24 17 15 821,1 41.02 13.41

1821.08 26.44 36,?g 241.64 151.92 24 17 15 821,1 41.02 13.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 898.3 8DR 2582.3 SG3 1281.4 ST 35.4 6R 49.5 85 87.8

RRT .1289 RRF -*gg80 RTF -,1185 CRT .7921CRS .gg4g C$T .7270

SGB 2705.8 R23 -.0282 R13 -.9977 LSA 104.2 NSA 25.5 8SA .5

SG1 2555.3 SG2 889.7 THA 87,04 ELI 57,8 EL2 18.4 ALF 56.5_
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR tR IR71 FLIGHT TIME 204,00 ARRIVAL DAYE NOV R SR?I

HELIOCENTRIC E_NI¢

RL 149.94 LAL .00 LOL 8Dt,4R VL 38,3I$ tAL

RP tOl.?l LAP -t,13 LOt, 9.YS VP 13,223 GAP 9,T2 AlP 94.33 TAL 539.87 TAP 148,t2 RCA 148,SD

mc IO?.sRo K -44.72 _ 26.91ZAL liD,IS ZAP III, I9 ET$ 197.75 ZAE 14S.13 [TE 132.49 ZAC 127.52

PLAN[TOCENTRI¢ CONIC

C3 11,430 VHL 4oi2t OLA -49.95 RAL ,31 RAO t443.S VEL |t.9t| PTH 1.90 VHP 3,029 DPA 5,DI

DIITANCE S0|,$|4 EARTH TO NAIl

-3.|4 AlL 95.79 HCA Ill.l| IMA lll. Tl E¢¢ .1ITS! IHC I,TIL? VI li. TII

APO II?,D? V2 26,137

ETC tTl,O3 LVI -38.53

RAP 301.A7 ECC |,3127

INJ 2T ARC INJ AZMTH INJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

245,52 |34,03 24 19 53 853,5 41.86 IT,IS

245,52 134.03 24 19 33 853.5 41,8R |?,IR

245.52 134,03 24 |g 53 153.5 41.88 !1,28

245.52 134,03 24 Ig 33 8S3,S 41.98 I?,26

245,52 134,D3 24 19 33 853.5 41.86 IT.2R

245.52 t34.03 24 19 33 R53.5 41.86 I?,IR

245.52 134,03 24 19 33 153.5 41,96 1?.28

LNCH 42MTH LNCH TIRE L-| TIME INJ LAT INJ LONG

41,94 t3 48 40 1853,41 2D,SO 40.09

48,84 23 4e 49 1953.46 2S.SO 49.09

48.94 23 48 40 I853.46 26,30 40.09

46.94 23 48 40 1853.46 2R,50 40,09

48,94 23 48 40 1853,46 26.50 40.99

48.94 23 48 40 1853.46 26.50 40.99

48.94 23 48 40 1853.46 26.50 40.09

DIFFERENTIAL CORRECTION6

YO£ -.5503 TRA .0144 TC3 ".8333 BAD .4103

ROE -*6857 RRA-t.2630 RE3 1.2852 FAD .15257

FOE 3.OggD FRA 6.8606 FC3-6.1635 RiP 4843

89[ .8T92 BRA 1.2631 8C3 /.4320 FIR 2144

MIO-COUR3E EXECUTI(_q ACCURACY OABIT DETERNINAT|ON AcEURACV

3GT 899.I SGR 2835.2 SG3 1239.2 ST 34.1 8R 56.0 88 9_.0

RRT -,0733 RRF -,9986 RTF .0632 CRT ,7492 ¢R8 .9969 CIT .4932

8GD 2974.4 R23 ".GOLD R15 -.R987 LSA 108,8 MSA 23.6 6SA .3

5G! 2836.1 892 898.4 THA 91.48 ELI 62.3 EL2 2Q.3 ALV 62.$0

LAUNCH DATE APR 12 1971 FLIGHT TIHE 206.00 ARRIVAL DATE NOV 4 197t

HELIOCENTRIC CONIC

RL 149.94 LAL .DO

RP 209.89 LAP -1.15

RC 110.071GL "4T.30

PLANETOCENTNIC CONIC

C3 23.152 VHL 4.812

LNCH AZHTH LNCH TIME

44.54 23 52 18

44.54 23 52 10

44,54 23 52 19

44.54 23 52 18

44.54 23 52 18

44.54 23 52 16

44.54 23 52 18

DISTANCE 505,282 EARTH TO MARR

LOL 201.45 VL 32.304 GAL -3.15 AZL 96.29 HCA 169.47 8HA 182.63 DEC .1869T INC 6.293? VI 29.718

LOP 10.98 VF 23.181 GAP 6.50 AZP 85.61 TAL 339.7T TAP149.24 RCA :48.49 APO 218.78 V2 21.111

GP 29.31 ZAL 118.09 ZAP 109.73 ET8 267.82 ZAE 141.96 ETE 132.61 ZAC 130.80 ETC 278.01 LVI -40.72

DLA -51.89 RAL 3.11 RAD 6644,2 V(L 11.964 PTH 6,96 VHP 3,887 DPA 7.56 RAP 309.02 (C¢ 1.3810

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1889.69 26.37 43.70 250.19 136.42 24 23 47 889.7 42,60 21.63

1889.69 26,37 43.70 250.19 136.42 24 23 47 88g.? 42.69 21.83

1889.69 26.37 43.T0 250,19 136.42 24 23 47 889.7 42,G0 21.63

188g.69 26.57 43,70 250.19 136,42 24 23 47 889.7 42.90 21.83

1689.69 26.37 43,TO 250.tg t36.42 24 23 4T 88g.? 42.60 21.63

1889.69 26.37 43.T0 250.19 136.42 24 23 47 689.T 42.90 21.93

IR89.69 96.37 43.T0 250.19 136.42 24 23 4? 889.7 4E.RO EI.63

DIFFERENTIAL CORRECTIONS

TOE -35423 TRA .1237 TC3 -.6639 BAU .4583

ROE -.8418 RRA-1.4042 RC3 1.3236 FAU .14842

FDE 3.4110 FRA 8.4119 FC3-5.5500 RiP 3595

BDE I.OOO? 6RA 1.4096 DC3 1.4808 FDP 2079

LAUNCH DATE APR 12 ISTI

HELIOCENTRIC CONIC

RL 149.94 LAL oDO LC_ 201,4S VL 32,295 GAL

RP 210.22 LAP -1,12 LOP 12.20 YP 23,140 GAP

MID-COURSE EXECUTION ACCURACY OItBlT DETERMINATION ACCURACY

SOT 938.4 6GR 3155,2 SO3 1215.2 8T 32.4 SR 64.5 88 92,4

RRT -.274T RRF -.9991 RTF ,2835 CRT .7012 CR8 ,9995 CRT ,8592

668 3291.7 R23 ,0156 RI3 -.999Q LDA 114.8 MSA 23.R 89A .2

$GI 3166.6 SO2 899.0 THA 95.08 ELI 68.9 EL2 21.T ALJr _1.33

FLIGHT TIE 208.00 ARRIVAL DATE NOV R ll?I

OISTANC[ 309,443 EARTH TO NARI

-3.19 AZL 96.92 HCA t?O,Rg |HA 182.50 DEC .18644 INC S.9209 Vl 29.718

6.28 AZP 83,17 TAL 339.R6 TAP 250.31 RCA 148.48 APO 216.52 V2 29.0R5

RC 112.177 6L -50.25 GP 32.55 ZAL llD.?O ZAP ID7.2! ET3 16;,98 ZAE 138.47 ETE 132.55 ZAC 134.13 ETC 27i.03

PLANETOCENTRI¢ CONIC

C3 25,541 VNL 5,054 ULA "55.95 RAL I.R5 RAD 6645,2 VEL |2,063 PTH ?.05 VMP 3.990 DPA 10,54 RAP 298,48

LNCH AZMTH LNCH TIME L'I TIME INJ LAT

41.93 O 2 35 1930.99 25.93

41.93 D 2 35 1930.99 29.93

41,13 O 2 35 193D,99 25,93

41,93 O 2 39 |630,99 25.93

41,93 O 2 35 1930,99 25,53

41,93 ' D 2 35 IRSD,RR 25.93

41,93 O 2 31 1630.99 25,95

LVI -43.24

ECC 1,4203

INJ LONG INJ AT AIC INJ AZMTH INJ TIME llO CST TIM INJ 2 LAT |NJ 2 LONG

4T,65 255.00 139,|3 O 34 46 931.0 43.14 29,63

47.65 253,9Q 139.13 O 34 49 931.0 43.14 29,63

4?,65 255,90 139,13 O 34 49 931.0 43.I4 29°63

4?,65 255,90 139.13 O 34 48 931.0 43.14 26.63

47.65 255,90 139.13 O 34 49 951.0 43.14 29.R3

47.65 255.RD |39,I3 D 34 46 931.9 43.14 25,R3

4T,65 155,90 139.13 0 54 46 g31.O 43.14 29,93

DIFFEREMTIAL CCRRECTION8

YDE -.3195 TRA .2432 ?C3 -,Clio IAU .5194

ROE'I*O?11RRA-I,55Sl RE3 1.3491FAU ,1421|

FOE $.799R FRA S,5?ti FC3-4o81R8 lip 6003

ROE lollD4 IRA 1o|745 RC5 l,tOt4 FIR IR54

LAUNCH DATE APR 12 Ii?|

MID-COURSE EXECUTION ACCURACY O_|IT OETERMINATIOM ACCURACY

36Y JOLT.! I_ 3509.2 863 |141.9 IT 30.3 9R 7|.9 19 94,8

RRT ".4544 RRF "*i994 RTF *_v20 CRT *Q4|I CR| .9911C|T .1039

366 3653,6 R23 ,0290 R13 ",9991 LDA 122,7 MIA 25.9 IRA .2

861 3541,6 8G2 497,4 THA 98,02 ELI 75.5 ELI 22,4 ALF T4,24

FLI6HT TIl_[ 210.OO ARRIVAL DATE NOV 8 1971

HELIO¢EMTRIC CONIC DIITANCE SlS,ID9 EARTH TO RAft8

RL tAR.J4 LAL .0O LOL 201.45 ¥L $8,281 IAL -3.17 AZL 97,75 HCA ITI.9I |HA 19|.$l EC¢ ,18599 INC 7,753R VI 29,71i

RP llD,4i LAP "1.01 L04 e |3,43 VP |3,Oil GAP 9,DY AZF 1|,34 TAL 359,53 TAP 15|,44 RCA 148.46 APO 216,30 Vt 2l,Dll

RC 114.$OT GL -S3,U 6P 59,58 ZAL Itl.O8 lAP IO4,14 ET8 198,25 ZAE 154.6! ETE 13|,39 ZA¢ 13?,97 ETC 276,12 L¥1 -ll. Sl

PLANETOCENTRI¢ CONIC

C3 ER,RRQ VML 5,385 DLA -5R.23 kAL 11,23 RAD 9646,9 VEL |2,204 PTH ?,IR VHP 4.165 DPA 14.05 RAP 296,81 (CC 1,4772

LNCM A2HTH LNCM TIR2 L-t TIME ZNJ LAT INJ LONG INJ RT ARC INJ AZMTN INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

36.14 0 13 D ID?g,09 21,D3 |1,94 2R3.01 142.15 0 45 59 RT9,1 43,50 32,33

38.14 0 13 D I979.0g 29.D5 51.94 263.91 142.19 D 45 $9 R?g.t 43.3D 32.33

39.14 0 13 0 1979,Dg 25,D3 51,g4 265.01 142.15 D 49 59 _?g.1 45.30 32.33

39.14 0 13 0 1R79.Dg 21.D3 5|,94 265.01 142,15 0 45 59 R79,1 45.30 32.33

39.14 0 13 D 1979.09 25.93 51.R4 263.0| 142.15 0 45 5g 9?g.l 43.30 32.33

39.14 0 13 0 1979.09 25.03 51.94 263.91 142.19 D 45 59 979.1 43.39 32.33

39.14 0 13 0 19T9.09 25.03 51.g4 263.01 142.15 0 45 59 gTg.l 43.39 32.33

DIFFERENTIAL ¢CRRECTION8 MID-COURSE EXECUTION ACCURACY ONI1T DETERNINATION ACCURACY

TOE -.4?34 TRA ,3?23 TC3 -.8T39 BAU ,5823 ROT |134.8 $GR 3998.1 _93 ID36.9 3T 2?.4 8R g0.9 83 9?.?

RD[-1.4327 RR4-1.7215 RC3 1.3434 FAU .15190 RRT -.5929 RRF -.9996 RTF .59g4 CRT .5982 CR9 .9998 CDT .533?

FOE 4.2013 FRA 5.3799 FC3-3.9392 93P 6734 3GB 4969.5 R23 .0328 R13 -.gggl L3A 134.3 H3A 22.9 99A .2

BDE 1.5089 DRA 1.7613 BE3 1.S027 FSP 1762 991 3968.8 $92 69g.9 THA IDD.30 ELI g2.2 ELZ 22.4 ALF ?9.85
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE APR SR 1ST|

NELIOC[NTRIC CONIC

RL 149.J4 LAL ,99

RP 210.70 LAP 0|,05

Re |t9.4SD GL "57.S2

PLANETOCENTR/C CON|C

C3 34.272 VHL 5.954

LNCH AZMTH LNCH T|N_

3S.24 O 29 44

55,94 O 29 44

36.94 0 29 44

36.24 O 29 44

35.94 O 29 44

36.94 O 25 44

36.24 O 29 44

PLIGHT TIM( 2St,OO ARRIVAL DATR NOV 18 ISTI

DI|TANC[ 5t?,?i$

LOL 201.43 VL 3R.Ri2 GAL "3,|8 AZL 58,83 HCA 173.13 8HA

LOP 14.25 VP R3,951 GAP S,8S ASP 8|.2| TAL 339,40 TAP

GP 40,29 2AL 1t2,98 ZAP 10_,02 IT8 168.$8 ZA[ 130,36 [T[

EARTH TO NAIl

IIR,26 [CC .Jill2 IMC 8.2229 Vl 29.T18

152,55 RCA 148,44 APO RIS.II Y2 26.950

|32.$E ZAC t42.4| EYC 2T6,33 LV| -49.47

9LA -SO.S3 RAL t?,38 RAID 8648.5 VEL 12.417 PTH ?.52 VMP

L-| TIME |MJ LAT |NJ LC_G INJ RT ARC INJ AZNTH INJ

2956.44 23.4| 56.53 272.04 145.44 |

2056.44 23.4! $6.53 2?2.94 145.44 1

2039.44 23.41 56.53 2?2.94 145.44 1

2036.44 23.4! 56.53 272.04 145.44 1

2036.44 23.41 56.53 272.94 145.44 1

2036.44 23.41 56.53 272.94 145.44 1

2036.44 23.41 56.53 2?2.94 145.44 1

4.439 DPA t5.15 RAP 294.99 ECC 1.5640

T|ME PO CDT T|N |MJ 2 LAT |MJ 2 LONG

3 41 1056.4 42.91 36.71

3 41 1036.4 42.81 30.71

3 41 1036.4 42.61 38.T1

3 41 1936.4 42.61 38.71

3 41 1936.4 42.81 38.71

3 41 1036.4 42.01 36.71

3 41 1036.4 42.21 38.T1

DIFFERENT|AL CORRECT|ONS

TDE -.3709 TRA .5158 TC3 ",6458 BAU .66?5

959-2.0182 RRA-I.8877 RC3 1.3558 FAU .11223

FDE 4.6984 FRA 4.5630 FC3-2.9866 9SP 759S

9DE 9.0590 BRA 1.9569 9C3 1.4568 FSP 1532

MID-COURSE EXECUTION ACCURACY

SGT 1262.t SGR 4339.8 963 892.1

RRT -.2974 RRF -.999? RTF .793!

SGB 4525.2 R23 .0354 R13 -.9991

861 4435.0 562 899.2 THA 102.15

CRD|T DE?ERR|NATION ACCURACY

ST 23.3 SR 112.2 $8 100.4

CRT .588? CRS .9998 CST .5T07

LSA 150.0 NSA 21.5 SSA .1

ELI 112.6 EL2 21.4 ALF 85.2R

L4UNCH DATE APR 19 19?1 FLIGHT TIH[ 232.99 ARRZVAL DATE NOV 30 1971

HELIOCENTRIC CONIC

ML 149.94 LAL .00

9P 913.49 LAP -.71

RC 139.171 GL 59.46

PLANETOCENTR|C CONIC

C3 29.9?2 VHL S.44T

LNCH AZNTH LNCH TIM_

5O.OO 11 51 48

60.00 10 16 9

60.20 9 54 42

SO.Z0 9 54 42

60.90 9 54 49

60.90 9 54 42

60.20 9 94 49

DIFFERENTIAL CC_RECT|ON8

T9[ 2.4593 TRA 1.0543

ROE 3.1410 RRA 2.5183

FS[ 4.5378 FRA 3.8955

SDE 3.9899 BRA 9.T391

91STANCE 559.736

LOL 29t.45 VL 32.255 GAL -3.55 AZL 82.29 HCA

LOP 26.71 VP22.270 GAP 3.92 AZP 27.68 TAL

SP -47.79 ZAL 11?.13 ZAP D7.57 ET$ 176.06 ZAE

185.31SNA

33?.93 TAP

114.97 ETE

EARTH TO NARS

191,9P ECC .10602 INC T.?115 Vl 20,719

162,34 RCA 142.96 APO 215.76 V9 t5,714

219.78 ZAC 54.65 ETC 272.10 LVI 34.29

DLA 40.16 RAL 318.50 RA9 6646.0 VEL 12.231 PTH 7.18 VHP

L-1 T[H[ INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ

4125.18 -39.41 184.15 919.37 60.82 13 9 33

4384.26 "21.50 194.14 206.46 55.05 11 29 13

4444.58 -18,95 197,53 294.52 53.90 11 8 46

4444,58 -18.95 197.35 294.52 53.g0 11 6 46

4444.58 "18.99 197.33 294.52 53.90 11 8 46

4444.58 "15.95 197.33 204.52 53.90 11 8 46

4444.55 -15.95 19T.53 204.52 53.99 1| 8 46

N|D-COURSE EXECUTION ACCURACY

TC3-1,S224 IIAU .677S 6GT 3398.3 SGR 5098.3 SG3 656.8

RC3-1.6950 FAU .987I)0 RRT .9511 RRF .9995 RTF .9493

FC3-2.5385 BSP 10306 6GB 6|27.1 R23 .0991 R13 .9946

9C3 2.2122 FSP 1164 SGI 6063.2 SG2 892.4 THA 55.83

4,980 SPA -69.49 RAP 314.39 ECC 1.4893

TINS PO CST TIM INJ 2 LAT INJ 2 LONG

5125.2 -4T.27 1S2.49

5384.3 "33.87 I?D.TS

3444.6 -31.99 174.84

3444.6 -51.99 IT4.84

3444.6 -51+99 174.84

3444.S "31.99 • 174.84

3444.6 "31.99 1T4,84

ORBZT OETERNINAT|ON ACCURACY

ST 131.2 8R 173.8 SS 108,1

CRT .9905 CR6 -.9999 CST ".9889

LSA 242.2 NSA 15.? 6SA .9

EL| 2|6.0 EL2 14.4 ALF 52.94

LAUNCH DATE APR 19 IS71 FLIGHT TIkE 234.00 ARRIVAL DATE DEC 2 1971

HELIOCENTRIC CONIC

RL 149.94 LAL .00

RP 215.?? LAP ",$8

RC 141.545 64. 44,52

PLAN£TOCENTR|C CON|C

C3 29.955 YNL 4°79|

LNCH AZMTH LNCM TIN[

50.90 |3 3 51

SO.DO 12 50 2

TO.DR 12 13 4

72.62 |1 17 R

T2.69 11 1? I

?2,69 11 |? t

liD,DO |7 |2 30

DIFFERENT IAL CCRR[CT|ONI

TO[ R.0739 TRA 1,1401 TCS-I,iSII IAU ,8|16

ROE |.3931 RRA |,34R$ R¢3"t.?lO8 FAU ,IOl31

POE 4o6449 FRA I.Olil FC3-4IODII 1iF ill3

lOS 3.13T8 IRA 2,6545 IC3 1.9609 FIP 1543

DISTANCE 5S3.950

LOL 291.45 VL 32.210 ,L -3.5| AZL 84.09 HCA 105.49 8HA

LOP 17,90 VP E_.$33 GAP 3,74 AZP 95.96 TAL 336.7? TAP

GP -42.11 ZAL 18|,68 ZAP 85,11 [TS 175.82 ZA[ 116,16 ET[

EARTH TO MARS

381.94 ECC .18834 INC 5.9913 VI 96.71S

|$3,26 RCA |41.04 APO 215.84 Vt 25.69D

29T°!_ ZAC 59.58 ETC 2?1,80 LV! 39.OT

DLA 3_.2l RAL 322.22 RAD 8644.I VEL 11.936 PTH 9.96 VHP 4.436 DPA -65.12

L-i TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTM 1NJ TIME PO CDT TIN

3969.93 -4e.06 16R.38 214.58 ?S.48 14 6 17 E820,2

3097,79 -36.74 lib,tO 211,09 72.11 13 55 S 2OOY.R

4807.62 -63.55 lOS.00 _06.93 66.31 13 19 51 3007.6

4179.94 "17.90 175.42 202.18 62.03 |2 26 48 3179.9

4179.94 -1?.90 175,42 282.18 62,03 12 25 48 5|79.9

4179.94 -|?.gO 175.42 2OE.|R RE.Q3 12 26 48 3175.9

3054.43 -25.35 94,92 206.05 66,3! 10 5 24 2054,4

MID-COURSE EXECUTION ACCURACY

3GT 3590.4 3GR 4606.9 563 061,?

RRT ,1578 RRF *6995 RTF ._J|5

3G3 S505.6 R25 .1094 RIG .1935

|GI 964?,3 302 027.8 THA ||,08

RAP 300.39 [CC 1.3776

INJ 2 LAT INJ | LONG

"46.15 127.25

-49.25 1_l.65

-32.T9 156.84

-2T.85 151.70

-27.65 111.70

"_T.65 ISt.TO

"52.79 60.?$

OMBIT DETERMINATION ACCURACY

|T 12|.6 GR 149.4 |6 116.6

CRT .5914 CRI -.SOl| CIT ".ll9!

LiA 215,0 HGA |4,9 8IA ,2

ELl 195.6 ELZ |2,? ALF 49.9|

LAUNCN DATE APR I| 19?1 PLIGHT TIME 236.09 ARRIVAL 9ATE DEC 4 |971

_EL|OCENTRIC CCN|C

RL |41,24 LAL .DO

RP 814.01 LkR ".64

R¢ 143,636 GL 3?.84

PLAMETOCENTR|¢ CONIC

C3 16.311 VHL 4.499

LMCM AEMTH LNCH TIME

SO.D0 13 51 17

SO.DO 13 55 13

?0.50 14 2 11

6O.OO 14 18 14

90.00 15 6 43

lOG.DO 17 1 6

11D.OO 19 1 37

DIFFERENTIAL CCRRECTIONS

YD[ 1.8941 TRA 1.4052 TC3"2.4256 6AU .T910

95[ 1.8444 RRA 9.1909 RC3-1.8652 FAU .12288

FOE 4.9395 FRA S.1667 FC3"$.4962 BSP 9567

ODE 9.5941 BRA 9.5??0 BC3 3.9598 FSP 1844

OIITAMC[ 360.116

L¢l. 808.49 YL 3t,t6E 6AL "3,64 AZL 85.19 HCA 187,61 6HA

LOP RE.OR VP 62.995 SAP 3.95 AZP 94.?? TAL 336.S0 TAP

GP -31oll ZAL IE5,24 ZAP 84.£3 IT6 IT4,16 ZAE 116,Y4 [TE

EARTH TO MAR8

181,67 [CC ,18673 INC 4.8065 V1 25,716

164.16 RCA |47.99 APO 215.94 V2 |5,64|

_D3,67 ZAC 63,99 ETC 17|.55 L¥1 21.42

DLA 25.55 RAL $65.1T MAD 6542.S V[L 11.806 PTH 6.83 VHP 4.065 DPA -6|.20

L-I T|I_ IMJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ T|NE leo CST TIM

3673.66 -4?.58 |44.64 20T.92 g0.04 14 62 30 26?3.9

3653.35 -49.00 143.21 20?.43 64.59 |4 55 15 2663.4

5642.84 -32.?6 149.3| 206.19 79.?4 15 2 54 2642.8

5592.44 -25.43 134.9| 204.60 ?5.58 15 |2 S 2592.4

3429.32 -23,39 121,96 203.65 73,51 16 5 53 242g.5

3966.g2 -26,43 96.28 204.69 75.$8 17 52 13 2066.9

2629.66 -32.?S 69.25 206.19 79.?4 19 45 2? 1689.?

NID-COURS[ EXECUTION AccuRACY

$GT $792.7 $GR 4284.4 363 1041.9

RRT .962? RRF .9994 RTF .9617

$GB S?22.0 R23 .1212 R13 .9929

36| 5669.2 SG2 T73.| THA 48.62

RAP 394.31 ECC 1.3185

INJ 2 LAT INJ Z LCNG

"41.9T 111.25

"3T.61 112.20

-33.62 111,60

*29.84 I08.05

-27.95 95.g3

-29.84 69.37

-33.62 40.$2

ORBIT DETERMINATION ACCURACY

9T 122.7 SR 129.1 SS 193.4

CRT .9926 CR6 ".9998 CST ".98g7

LSA 216.2 NSA 13,6 SSA .2

EL1 1T?,8 EL2 ID.8 ALF 46.45

$21



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAt/NEM DAVE AINI t| II?l

HELIOC[RYRI¢ CONIC

Rb 141,94 LAb ,OD

RP |14.36 hAP -,60

RE 146,344 _L a6,|S

PLANETOCENTRIC CONIC

C3 IT,284 YHb 4.157

LHEH AEHTH LNCH TIME

SO.OO 14 R6 $

80.00 14 39 48

TO.OO 1S t 11

6O,OO 15 38 52

90.00 16 45 41

$DO.DO 18 R| 44

DID,DO 20 0 44

FLIGHT TIN| 13l.O0 ARR]VAL DATE DEC l !171

D18TANC[ |?1.286 EARTH TO MARl

LOL tOt.AS VL 1|.!14 6AL "3,09 A|L 6t,06 HCA 218,1| INA $1|,00 [CC ,28711 INC 3,9112 Vt II,Tll

LC_ 3Q, ll VP l|,lSl GAP ),IT A_P $_,89 TAL 336,2| TAP |il,OS |CA 147,64 APO lIl,OI VE ll,lD9

6P -14,l? ZAL 1|4.|$ ZAP 68,|0 [TI /76,4| ZAE 226,73 EYE IO0.Sl lAC IF,IS ETC |72,34 LVI £8,18

DLA |1,30 RAL 3|?,59 RAO 6042,6 VEL 22, FIB PTH 6,75 VNP 3,8?1 DPA "ST. ?6 RAP 302,33 EtC I.ll41

L-! TIN_ |NJ bAT INJ LONG INJ RT ASC INJ AZHTH INJ T1NE PO ¢8T TIN IHJ | LAT INJ I LONG

3S3|,65 "41.T0 23|,]4 208.5? 200,40 tS ES 0 1|3|.? "3T.39 |00.89

3491.|2 -40.82 2E9,08 803.?| |4,|0 15 38 4 |496.| o34,08 99.69

3432,92 -34,25 2|4.1| |03.95 89,20 23 58 31 |432.9 -3D.90 95.87

3315.1I -_9°56 134.95 203.?D 85.59 ]6 34 7 1326.1 -_8.38 97°58

3099.38 -|7.72 96.91 |03.52 84.18 27 37 22 |099.4 -|7.36 71.51

2T88.59 -26.56 76,32 203.?0 83.59 19 8 14 1789.6 "28.58 49.95

2479,74 -34.15 §3,04 203.95 89.20 |O 4| 4 1479,? "30,90 24,79

DIFFERENTIAL C¢RRECTION8

TOE 1,6828 TRA 1.9858 TC3-|.9029 BA*) ,7765

ROE 1.50S5 RRA 1,9874 RC3-1.8533 FAU ,13517

FOE 4_9459 PRA 7.05?1 FC3-6.7705 ASP 9376

DOE 2.2430 6RA 2.5301DC3 3.3602 FAP 2105

HID-COURSE EXECUT|ON ACCURACY OtllT DET[RNINATION ACCURACY

8GT 4005.8 86R 3RI4.| 663 1181.D 8T 1:9.8 DR 112.7 $6 1R8._

RRT .9665 RRF .9893 RTF ,9657 CRT .9942 CR6 ".9996 CIT "*9907

AGO 5600.6 823 .1327 R13 ,9904 LSA 208.5 NRA 12.5 IRA .3

861 5553.5 $62 724.8 THA 44.31 ELI 184.3 EL2 8.8 ALF 43.26

LAUNCH DATE APR 12 197! FL2_tT TIME 240.00 ARRIVAL DATE DEC I 1871

HELIOCEHTRIC CONIC

RL 149.94 LAL .DO

RP 214.72 LAP -.57

RC 148.770 GL 27.31

PLANETOCENTRIC CONIC

C3 18.044 VHL 4.005

LNCH AZMTH LNCH TIN[

SO.DO 14 53 17

80.00 15 13 28

TO.DO 15 43 ZI

DO.DO 18 30 21

gO.DO 17 42 ?

100.00 18 13 12

110.OO £D 42 48

DIFFERENTIAL CCRRECT1ON8

TOE 1.5499 TRA 1,7168 TC3-3.1338 BAU .T748

RD[ 1.2842 RRA 1.8239 RC3-1.7966 FAU .145|0

FOE 4.88?3 FRA ?.?854 FC3-?.8349 68P 9203

IDE 2,DDDI 6RA 2.5047 663 3.6123 FAP 2294

Ol6TANC[ 5T6.460 EARTH TO MAR8

LOL 201.45 VL 32.26T GAL -3.74 AZL 86.73 HCA 190.01 6NA 282.04 [CC .16T65 INC 3.2720 Vt ED.Tt8

LOP 31.44 VP 22.520 GAP 3.19 AZP 93.22 TAL 335.92 TAP 165.93 RCA 147.88 APQ 216.20 V2 25.5T3

GP "31.68 ZAL 13D.42 ZAP 80.41 ET6 17|.94 ZAE |16.31 ETE 187.79 ZAC 70.84 ETC 271,15 LV2 20.59

DLA 16.98 RAL 329.62 RAD 6641.0 VEL 22.666 PTH 6.70 VHP 3.729 DPA -54.78 RAP |99.03 E¢C 1.2840

L-I TIME INJ LAT INJ LONG INJ R? ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

342|.T9 -44.66 1|2.19 198.97 107.87 15 50 20 |422.6 -33.|9 93.72

3369.06 -38.95 218°42 201.93 101.30 16 8 37 2369.] -30.35 90,97

3281.08 -33.66 112.30 202.04 96,16 16 38 3 |281.1 -27.68 88.13

3133.82 -29.75 201.50 202.40 9_,63 17 28 34 |133.6 -|5.64 ?4.82

2902.17 -_d.25 84.53 202.46 91.35 18 30 29 1902.| -24.85 SO.D4

2E08.30 -29.75 62.86 |D2.4C 92,65 29 36 41 1608.3 -26.64 3&.18

2327.89 -33.66 41.22 20|.04 96.]6 2| 2I 39 1327.9 -27.98 14,18

HID-COURSE EXECUTION ACCURACY ON6]T DETERMINATION ACCURACY

8GT 481t.2 AGR 3974,1 863 1|90.| AT 117.4 88 99.3 il 12S.5

RRT .8694 RRF .9990 RTF ,9696 CRT .9938 CR6 -,8996 ¢8T -.9918

666 3522.6 R23 .2427 R13 ,9688 LAA 196.2 USA 11.2 88A .4

8G] 5488,3 $G2 6?3.0 THA 40.22 EL] |53,$ EL2 6.9 ALF 40.18

LAUNCN DATE APR 12 1971

NELIOCENTRI¢ CONIC

RL 148.84 L4L ,DO

RP 81S.04 LAP -,S3

RC 151.211 GL 23.24

PLANI[TOCENTRIC CONIC

C3 13,290 VHL 3.910

LNCH AZNTH LNCH TiME

50.00 15 15 13

IO.OO 13 40 ||

79.00 II 15 50

40.OO l? 8 39

DO.DO 18 83 13

lOO.OO ll S| 3|

liD.DO II 16 14

FLIGHT TIME |4|.DO ARRIVAL DATE D|C 10 1871

DISTANCE 380.638 EARTH TO MAR8

L_. 20|°45 VL 32,2?0 GAL -5,BO AZL A?.25 HCA 191,I9 6HA |82.09 ECC .19618 ]NC 2.7481 Vl 29.?10

LOP 32,61 VP 22.463 GAP 3.01 AZP 9|.A9 TAL 335.91 TAP 166.79 RCA 147.93 APO 211.36 VE 25.338

GP -28.9| 2AL 132.|3 ZAP 78.59 ETA 17|.51 ZA[ 125.38 ETE 193.38 SAC 73.62 ET¢ 270.90 LVI 18.29

DLA 13.18 RAL 331.37 RAD A640.¥ VEL tl,834 PTM 6.67 VHP 3.813 DPA "32.19 RAP 297.18 C¢C 1.2S18

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO ¢8T TIM INJ 2 LAT INJ 2 LONG

3333.88 -4|.79 113,86 196.11 !13.20 18 10 49 2335.7 -29.58 88.69

3289.25 -37.31 110.45 199.34 106,48 16 34 40 |269.2 -Z7.DO 84,85

3164.33 -32.45 103.42 200.01 102.28 |7 8 34 2184.3 -24.82 ??.IS

2818.83 -|8.81 91.59 201.50 97.80 17 38 38 1998.8 -22.83 85.79

2?58.20 -|7.57 74.06 201.89 91,54 19 g 11 1?58_2 -22,14 40.30

2473.30 -|8.91 52.93 201.50 8?.80 20 32 43 2473.3 -22.83 27.18

2211.13 -32.45 32.33 200.81 101,28 21 B| ? 1211,1 -24.8k 8.47

DlffFERENTIAL COQREC?|ONI

TOE 1.4119 TRA 1.8121TCI-3.41A? IAU .7324

8DE i.Dli8 8R4 I,ilt4 RC3-1.725| FAU .154|?

FOE 4.?708 WRA 8,2174 FC3-8.7349 B3P 9088

BD[ 1,8284 IRA 2.5002 8C3 3,82T5 FIP 2401

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4431.8 8GR 32li.3 SG3 1389.0 IT 1t5,8 8R 87.8 8k 123.8

RRT ,9726 RRF °898? RTF ,_,|2 CRT ,9974 CNI -.1t81 ClY -,1128

aG8 SSOt.5 823 ,1488 _13 ,9179 LSA |DD,I NIA ID,! IIA .3

86! 3488,] 862 614.] THA 38,]| [11 145.2 EL| 5,1 ALF 37,14

LAUNCH DATE APN 12 1971 FLIGHT TIME 244.00 ARRIVAL DATE DEC 12 1871

N[LIO¢[H?RI¢ CONIC

RL 148.94 LAL .00

RP 116.3T LAP -.SO

RE 133.818 GL 19.78

PLAN[TO¢ENTRIC CONIC

C3 14.841 VML 3.0|2

LNCH AZNTH LNCH T|NE

50.00 13 33 29

60.00 16 | 5

TO.DO 18 42 3

80.DO 17 39 2

80.00 18 55 tg

I00.00 20 21 53

tlO.QO 21 41 29

02_FERENT2AL CORRECTION6

TOE 1.4299 TRA 2,0132

ROE .8606 RRA 1.5441

FOE 4.7281 FRA 8.768?

BDE 1.7193 6RA 2.$372

LOt. 101.41 VL 32,'|?4 6AL

LOP 33.76 VM !t.441 GAP

GP -|6.83 ZAL 133.68 2AP

TC3-3.6399 6AU .7882

RC3-t.5911 FAU .15723

FC3-9.1714 BSP 9202

BC3 3.9725 FSP 256D

DIlTANC[ _84,805 EARTH TO RARI

-3,83 AZL 8?.68 HCA !||,_3 iMA ]6|,25 [CC ,|$87? INC 2,3252 VI 29,718

2,84 AIF 92.2? TAL 333.29 TAP 167.64 RCA 14?,76 APO 218.$3 V2 29,498

?6.73 ET8 t72,27 ZAE t]4,62 [T[ 293,29 ZAC 76.02 [TC 870.13 LVl 18.30

OLA 10.03 RAL 332.69 RAD 6640.3 VEL 11,624 PTH 6.66 VMP 3.543 OPA -49.84 RAP 296.66 [CC t.2442

L-! TIHE INJ LAT INJ LONG INJ RT ARC INJ _ZMTH INJ TIME PO ¢87 TIN IHJ 2 LAT INJ 2 LONG

3263.64 -40.TS 108.36 195,34 !17,06 16 2? 81 |265.6 -26.49 84.75

3189,36 -33.59 204.3? 198.42 110.30 16 53 14 |189,4 -24.10 79.89

3071.T? -31.01 98.59 200,26 I03.06 IT 33 15 |071.8 -21.88 71.73

2893.29 -|7,TO 63.93 201,07 10].62 18 2? IS ]893,3 *20.23 59.03

2646.55 -26,45 66.09 20].34 ID0,38 [9 39 35 ]646.8 -19.61 41.16

236?.76 -|7.T0 45.32 201.07 101.6| 21 1 21 1367.9 -20.23 20.40

2118.59 -31.01 25.51 200.26 105.08 22 16 49 1118.8 -21.88 .87

N[D-COUR3E EXECUTfON ACCURACY CRAIT DETERMINATION ACCURACY

8GT 4648.5 8CR 289T.1 863 1432.0 3T 115.S 8R ?9.6 38 123.T

RRT .g732 RRF .9983 RTF ,9?34 CRT .g98T CR8 -.9g83 CAT -,g941

$GB $550.g R23 .2557 813 .9861 L3A 186.8 USA g,2 88A .8

861 5500,2 862 582.1THA 32,32 ELI 140.2 EL2 3,3 ALF 34,59

522



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHCN DATE APR $| $$71

H[L|OCENTNI¢ CONIC

NL 149.94 LAL ,00

RP 215.71 LAP ".46

RC 18S,143 GL 16.92

PLAMETOCEHTRI¢ CONIC

C3 14.sg2 VHL 3.820

LHCH AZHTH LNCH TIME

80.00 15 48 47

60.00 1G 20 2G

TO.DO 17 3 48

80.00 18 S 58

gO.DO 19 21 50

tO0.O0 20 46 50

110.00 22 3 14

FLIGHT TIME 14S.00 ARRIVAL DATE DEC 14 lEFt

DISTANCE 988.96T

LQt. 801,49 VL 32.|F? GAL -3,91 AZL 88,03 HCA 191.$1 IRA

LOP 94.99 VP 22.409 GAP 2,S$ AZP 91,91 TAL 314,9G TAP

GP "24.49 ZAL 134.87 ZAP 74.$4 ETS 171,91 ZAE 113,51 ETE

EARTH TO N4R$

1RE.St ECC .18940 INC 1.9974 Vl 28,?14

181,47 RCA |4?,?0 APO R|6,72 V2 2S.481

191.49 ZAC 78.12 ETC E?D.69 LVI 14.S$

OLA ?.39 RAL 334.25 RAO 6640.3 VEL 11.604 PTH G,65 VHP 3.494 OPA -4?.9? RAP 294.38 ECC 1,2401

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINS PO CIT TIN IHJ 2 LAT INJ 2 LONG

3208.70 -38.90 104.$6 194.96 119.90 16 42 IS 2208.7 -23.90 81.79

3124.49 -33.96 99.64 198.02 113.15 17 12 31 2524.5 -21.62 78.19

2996.93 -29,56 91.24 199.96 107.94 17 53 45 1996.9 -19.51 6Y.25

2808.49 -96.39 77.99 205.00 104.50 18 50 46 1808.5 -17.94 53.??

2557.18 "25.21 59.85 201.33 103.27 20 4 2F 1597,2 -17.35 3S.S?

2282.96 -26.39 39.36 201.00 104.50 21 24 53 1283.0 -17.94 1S.14

2043.73 -29.96 20.16 199.96 t07.94 22 37 18 t043.7 -19.51 356.16

OIFFEREMTIAL CORRECTICN$

TOE 1.3926 TRA 2.1960 TC3-3.8420 BAU .8030

ROE .8607 RRA $.4287 RC3-1.47?6 FAU .16075

FOE 4.637? FNA 9.09?9 FC3-g.33?10GP g268

BDE 1.8371BRA E.5837 BC3 4.1163 FSP 2634

LAUNCH DATE APR 12 1971

HELIOCENTRIC CONIC

RL 149.94 LAL .00

RP 216.04 LAP -.42

RC 158.G31 CA. 14.28

PLANETOCENTRIC CONIC

CS 14.480 VHL 3.808

LNCN AZMTH LNCH TIME

5D.OO 16 2 0

60,00 16 SG G

70.00 17 22 13

80.00 18 24 5?

90.00 19 43 S?

tOO.D0 21 F 48

110.00 22 21 40

MID-COURSE EXECUTION ACCURACY C/_OIT OETERNINAT:ON ACCURACY

SOT 4859.2 SGR 2752.8 SO3 1473.4 ST 115.4 SR 72.2 SS 122.2

RRT .9742 RRF .99?7 RTF .9749 CRT .9996 CRS -.99?4 CIT -.9952

SOB 5584.8 R23 .1589 R13 .9850 LSA 182.7 NSA 8.4 SSA .8

SGI 5588.4 SO2 54_.6 THA 29.20 ELI 136.1 EL2 1.8 ALF 32.03

FLIGHT TIM_ 248.00 ARRIVAL DATE DEC IG 1971

LOL 201.45 VL 32.282 GAL -3.98 AZL 88.33

LOP 36.11 VP 22,372 GAP 2.49 AZP 91.62

GP -22.62 ZAL 139.86 ZAP 73.20 ET$ 171.71

DLA 5.14 RAL 339.47 RAD 6840.3 VEL $1.599

L-! TIME INJ LAT

3162.01 -37.27

3071.27 -$2.47

2935.56 -28.20

2739.16 -25.12

2484.23 -23.9T

2213.63 -25.12

1982.40 -26.20

DIFFERENT IAL CORRECTIONS

TOE 1.3766 TRA 2.3011 TC3-4.0056 8AU .6183

ROE .7871 RRA 1.3193 RC3-1.3510 FAU .16128

FOE 4.5805 FRA 9.3722 FC3-9.6427 BSP 9450

DOE 1.5860 6RA 2.6525 BC3 4.2272 FSP 2715

DISTANCE 593.130 EARTH TO MARS

HCA 194.67 SNA 162.28 ECC .19007 INC 1.670$ Vl 29.718

TAL 334.62 TAP 169.30 RCA 147.63 APO Eli.93 V2 2R.424

ZAE 112.29 ETE t89.92 ZAC 79.96 [TC 270,57 LVI 13.06

PTH E.64 VHP 3.463 DPA -46.E4 RAP 293.28 [CC 1.2383

ÁNJ LONG INJ RT ASC |NJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

100.89 194.80 122.04 16 54 42 2162.0 -21.74 79.46

95.92 198.00 115,3! 17 27 i? 2071.3 -19.52 73.26

86.99 200.07 110,12 18 11 9 1935.6 -17.47 63.66

73.24 201.22 106.69 19 10 36 IT39.2 "IS.IS 49.59

54.86 201.58 105.4T 20 25 21 1484.2 -15.38 31.13

34.60 201.22 106,6g 21 44 42 1213.6 "15.95 to.go

15.91 200.07 110.12 22 54 42 982.4 -17.47 $52.58

HIO-COURSE EXECUTION AcCuRACY OROIT DETERMINATION ACCURACY

SOT 5068.T SGR 253?.9 SO3 1501.9 ST 116.1SR 66.4 8S I21.E

RRT .9741RRF .9969 RTF .9756 CRT .9999 CRS ".9964 CST -.9962

SOB 5668.6 R23 .1622 R13 .9839 LSA 180.4 MSA 7.7 SSA .9

•SGI 3645.1 SO2 $15.5 THA 26.24 ELI 133.8 EL2 .S ALF ES.77

LAUNCH DATE APR 12 IS71 FLIGHT TIME ES0.00 ARRIVAL DATE DEC 18 19?1

HELIOCENTRIC CONIC DISTANCE 597.E93 EARTH TO HARS

RL 149.94 LAL .00 LOL 201.48 VL $2.286 GAL -4.04 AZL 88.98 HCA 195.$3 IMA 182.39 ECC .19078 INC 1.41?1 Vl S9.T19

RP 218.39 LAP -.39 LOP 37.2? VP 22.339 GAP E.SI AZP 91.36 TAL 334.23 TAP 110.11 RCA 14?.56 APO liT.t4 VE 19.385

RC 181.194 GL 12.09 GP "21.01 ZAL 139,69 ZkP ?1.51 [T8 171.96 ZA[ 111.00 IT[ 188.57 ZAC 61,58 ETC S?0.4S bVl 11.??

PLANETOCENTRIC CONIC

C3 14.495 VHL 3.808 OLA 3.22 RAL $38.5? MAD 6640,3 VEL 11.598 PTH 6,$4 VHP 3,444 OPA "44.?1 RAP 292,34 ECC 1.2380

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC ÁNJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 18 13 28 3123.46 -35.84 98.31 194.94 123.67 17 5 31 $123.5 "IS.DE 77.60

80.00 16 49 38 3027.24 "31.15 $2.93 198.22 116.98 l? 40 $ 202T.2 -17.?4 70.90

TO.DO 17 38 4 2884.78 -28.9R 83.56 200.40 111.80 18 28 g 1684.8 -15.Y3 SO.Y8

80.00 18 42 $4 2691.77 -23.94 69.30 201,62 $08.39 IS 2? 35 1661.8 -14.24 46.19

go.oo 20 Z 49 2423.88 -22.82 50.82 20_.01 lO?.I8 20 43 13 1423,9 -13.88 27.5_

100.00 21 2S 45 2116.24 -23.94 30.75 20|.62 108.39 22 I 42 1156.2 -14.24 ?.58

liD.00 22 37 30 1931.60 -26.96 12.48 200.40 $11,80 29 g 42 931.9 -15.?3 349,S?

DIFFERENTIAL CORRECTION8 N|D-COURIE EXECUTION ACCURACY ORBIT OETERMINATIOH ACCURACY

TOE 1.3680 TRA 2.4413 TC3-4.1930 9AU .0387 SGT 5272.5 SGR E$4O.I 3G3 1515.9 ST II?.O SR SI.2 98 118.4

ROE .TR4S RRA 1.|195 RCS-t.|4T9 FAU .19279 RRT .J745 RRF .9910 RTF ._,69 CRT .9998 DR| -.8999 CIT -.9970

fiDE 4.48F3 FRA 9.5402 FC3-9.7408 88P 9599 8G0 5798,7 R23 .1902 Rl) .9834 LIA 177.9 NSk 7.3 IRA 1.1

SOS 1.5481 ERA S.7290 EC3 4.3371FSP 2793 8GI $748.8 3G2 481.3 THA 23.3? ELI I_E.O EL2 I.R ALF 27.S9

LAUNCH DATE APR 19 1971 FLIGHT TIH2 232,00

HELIOCENTRIC CONIC DISTANCE 601.432 EARTH TO MARS

RL 149.94 LAL .00 LOt. 201.41 VL $E.291GAL -4.il AZL 68.80 HCA 196.99 8HA 102,43 ECC .|9154 INC 1.1978 Vi 29.718

RP 218.73 LAP -,38 LOP 38.43 VP 2t.Eg9 GAP 2.14 AZP 91.15 TAL 333.92 TAP 170.91 RCA 147.49 APO 217.38 V2 25.34?

RC 183.849 SL 10.18 GP -19.58 ZAL 137.42 ZAP 69.87 ETS 171.49 ZAE 109.69 [TE 187.41ZAC 83.02 ETC 270.37 LVI 10.60

PLANETOCENTRIC CONIC

C3 14.522 VHL 3,8110LA 1.5? RAL 337.59 RAO 6640,3 VEL 11,601PTH 6.64 VHP 3,436 DPA -43,35 RAP 291,53

LNCH AZNTH LNCH TIH[ L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TZH[ PO CST TIN INJ 2 LAT

SO.O0 16 23 33 3091,48 -34.61 96.24 198.26 124.94 1T lS 4 2091.5 -19.40

80,00 I? I 28 2990.61 -2g.99 90.52 $98.63 118.29 17 91 Ig lggo,s -16.24

70.00 17 $1 $1 2842.42 -23,89 80.79 200.89 113,13 18 39 14 1842.4 -14.24

8Q.O0 18 $8 28 2633.84 -22.88 66.22 202.16 109.73 lg 42 22 IS33,8 -12,78

gQ.o0 20 Ig 10 23?3,43 -21,76 4?,49 202.58 108.52 20 58 43 1373.4 -12,20

100.00 21 41 20 2108.31 -22.88 27,59 202,19 109.73 22 16 28 1108.3 -12.79

110.00 22 51 18 1889.24 -25.88 g.68 200.88 i13.13 23 22 4T 88g.2 -14.24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3875 TRA 2.3908 TC3-4.281G OAU .860G SOT 5472.1SGR 2163.4 SO3 1520.1

RD( .6748 RRA 1.1297 RC3-1.1474 FAU .IG2gG RRT .9743 RRF .9948 RTF .g779

FD£ 4.4011FRA 9.8587 Fc3-g.7151BSP g774 SGB $884.3 R23 ,1571 R13 .gssO

BOE 1.5248 IRA 2.8172 BCS 4.432? FSP 2738 SO1 $866.7 SO2 454.3 THA 21.20

ARRIVAL DATE DEC RO tg?l

[CC 1.2390

INJ 2 LONG

78,08

98.97

58.37

43.d0

24.54

4.??

347.29

ORBIT DETERMINATION ACCURACY

ST 118.3 SR 56.8 SS 117.8

CRT .9986 CR8 -.9932 CST -.9977

LSA 176.0 NSA 7,2 SSA 1,2

ELI 131.1 EL2 2.7 ALF 28.62

$23



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS APR 10 It?!

HELIOCENTRIC CGNIC

RL 148,94 LAL .DO

RP 21T,08 LAP ".31

RC 166.178 GL 8.51

PLAMETOCENTRIC CONIC

C5 14.664 VHL S.82§

LNCH AZNTH LNCH TIRE

50.00 16 32 30

SO,GO 17 11 S5

?D.O0 18 $ 59

80.00 19 12 ?

90.00 20 33 20

100.00 21 54 S9

110.00 25 3 25

PLIGHT TIME tS4.OO ARRIVAL DATE DEC 22 IS?l

DISTANCE i08,608 EARTH TO MAR8

LOi. 801,49 VL 3|,28i SAL "4.28 AZL 88.98 HCA 198.$4 8MA 162,IE [C¢ .19233 INC t.DDGT Vl 88,Y!9

LOP 30.S8 VP |2,261 GAP 1,97 AZP 90.88 TAL 333.58 TAP 171,68 RCA 147,41 APO 117.52 V2 2S.508

GP -28.3t ZAL 138.0S ZkP M,28 ET8 171.38 ZAE 108.18 ETE 186.40 2AC 84.31 ETC 2?0.82 LVI 8.IS

DLA ,1| flAb 338,S3 RAD 61_10.4 VEL 11.606 PTH 6,8S VHP 3,438 DPA "41,|3 SAP 190,84 ECC 1.2408

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3Ds4.go -IS.S? 94,57 195.72 115.94 17 23 35 1064.9 -17.12 ?4.85

2980,02 -t8,99 O8,SS 199,15 1|9,31 18 I 15 1960,0 -t4,ST 67,39

2808.92 -84.89 ?8.46 201.47 114.18 I8 50 46 1806.9 -12.97 58.41

2553,55 -21.93 63.61 202,30 110.79 19 55 20 1593,6 -11,50 41,09

E531.04 -20.82 44.74 203.E4 109.58 21 12 19 1351.0 -10.94 22.0?

2068,06 -21,93 14,98 202,80 110,75 12 28 26 1068.1 -11,50 2,45

1853.73 -24.89 ?.38 201.47 114,18 23 34 IS 853.? -12.97 545.52

DIFFERENT IAL ECRRECTION8

TDE 1.3776 TRA 2.7232 TC3-4.3846 BAU .8820

ROE .8365 RRA 1.0500 RC5-1.0489 FAU ,16168

FOE 4.3391 FRA 9.7430 FC5-9.5622 BSP 10023

8DE 1.5175 8RA 2.9186 BE3 4.5083 FSP 2748

LAUNCH DATE APR 12 1971

HELIOCENTRIC C(:NIC

RL 149.94 LAL ,00

RP 217.48 LAP -.28

RC 168.717 64. 7.04

PLANETOCENTRIC CONIC

C3 14.?89 VHL 3.845

LNCH AZMTH LNCH TIME

50.00 16 40 29

60.00 17 21 15

?O.O0 18 14 43

80.00 19 24 10

90.00 20 46 6

100.00 22 ? 2

110.00 23 14 10

MID-COURSE EXECUTION ACCURACY OI_BIT DETERMINATION ACCURACY

SGT 5668.8 8DR 1006.3 863 1518.1 8T 120,1 $R 55,2 88 116,5

RRT .9734 RRF .9932 RTF .9784 CRT .9970 CRS -.9911CST -.9985

668 6014.3 823 .1538 813 .9826 L$A 175.3 MSA 7.1 994 1.5

8G! 5998.6 SG2 434.6 THA 19.11 ELI 131.2 EL2 5.9 ALF 23.85

FLIGHT TII4£ 256,00

DISTANCE 609.760 EARTH TO MARS

LOL EDI.45 VL 32.302 GAL -4.25 AZL 89.16 HCA 199.28 SNA 182.61 ECC .19317 INC .8575 Vl 86.716

LOP 40.73 YP 22.225 GAP 1.T9 AZP 90.79 TAL 355.19 TAP 171.4? RCA 147.53 APO 217.88 V2 25.268

GP -17.17 ZAL 138.63 ZAP 66.74 ETS 171.31 ZAE 106.91 ETE 185.52 ZAC 85.45 ETC 270.21 LVI 8.63

DLA -1.08 RAL 339.4t RAD 6640.4 VEL 11.612 PTM 6.65 VHP 3.441 DPA -41.04 RAP 290.23 [CC 1.2434

L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LC_G

3042.76 -32.67 93.22 196.28 126.73 17 31 12 2042.8 -16.05 73.83

2954.43 -28.13 86.94 199.76 120.14 18 10 ? 1934.4 -13.89 66.08

2777.0? -24.05 76.55 202.13 115.02 19 I 1 1777.1 -11.89 54.77

2559.62 -21.09 81.45 203.51 111.64 20 6 SO 1559.6 -10.41 39.14

2295.23 -19,99 42,45 205.96 !10.43 21 14 22 1295.2 -9.85 20.00

2034.08 -21,09 22,80 203,5! 111.64 22 40 56 1034.1 -10.41 ,81

1823.89 -24.05 5.47 202.15 115.02 25 44 54 823.9 -11.89 343.68

ARRIVAL DATE DEC 24 1971

DIFFERENTIAL CCRRECTION8

TOE 1.3908 TR4 2.9526 TC3-4.4791BAU ,9058

RDE .6059 RRA .9759 RE5 ",9625 FAU .16054

FDE 4.2871 FRA 8.7799 FC3-9.3880 BSP 10248

60E 1.5162 BRA 3.0244 BC3 4.5814 FSP 175!

LAUNCN DATE APR 12 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5881.6 SGR 1883,5 OG3 1508.7 ST 121.9 SR 50.0 88 114,?

RRT .0721 RRF .9214 RTF .9790 CRT .9946 CRS -.9896 CST -.8997

SUB 6150.6 R25 .1482 813 ,9824 LSA 174.5 MDA 7.2 3SA 1.5

SGI 6136.4 SG2 417_4 THA 17.25 ELI 131.6 ELE 4.8 ALF 22.23

FLIGHT TIN( 258.00 ARRIVAL DATE DEC 26 1971

HELIOCENTRIC CONIC

RL 149.94 LAL .00

NP 217.79 LAP ".24

RC 171.288 GL 5.74

PLANETOCENTRIC CONIC

C3 14.980 VHL 5.870

LNCH AZMTH LNCH TIME

50.00 16 47 41

80.00 17 89 33

TO.DO 18 24 19

80.00 19 34 S4

80.00 20 57 2!

lO0.O0 22 17 46

110.00 83 25 45

LOL 201.45 VL 32.308 GAL

LOP 41.87 VP 22.189 GAP

GP -16.16 ZAL 139.16 ZAP

DISTANCE 613,900 EARTH TO M4R8

"4.32 AZL 89.31 HCA 200,43 SMA 182,70 [CC ,19404 INC .6882 Vl 29.716

1.62 AZP 80.65 TAL 352.81 TAP 173.24 flEA 147.25 APO 218.18 V2 25.229

65.26 ST5 171,27 ZAE 105.55 ETE 184.75 ZAC 86.49 ETC 270.15 LVI 7.75

DLA -2.15 RAL 540.24 RAD 6640.5 VEL 11.620 PTH 6.66 VHP 3.452 DPA -40.08 RAP 269.72 [CC 1.2455

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3024,36 -51.92 92.11 lgE,9O 127,37 17 36 5 2024.4 -15.18 73.00

2915,01 -27.35 95.61 200.45 120.80 18 18 6 1913.0 -12.99 64.99

2751.95 -23.31 74.97 202.85 115.70 19 10 I1 1751.9 -10.98 53.40

2930.92 -2C,3G 59.61 204.28 112.32 20 |7 5 1530.9 -9.49 57.52

2264.92 -19.26 40.55 204.75 111.12 21 35 5 1264.9 -8.92 16.26

2005,35 -20.58 20.98 204.26 112.52 22 51 12 1005.4 -9.49 358.89

1798.77 -23.31 3.09 202.85 115.70 23 53 44 ?98.8 -10.98 342.32

DIFFERENTIAL CORRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETESMINATION ACCURACY

TOE 1.4125 TEA 3,0056 TC3-4.5521 6AU .9285 3ST 6050.9 5DR 1?35,4 SG5 1455.R 8T 124.2 3fl 47.4 96 113.5

ROE .S?SY RRA .9093 tiC5 -.6764 FAU .15788 RRT .6702 RRF .9|90 RTF ._,54 CRY .5916 ERa °.9890 CSV -._990

FOE 4.2126 FR4 8.7988 FC3-5.1242 SSP 10532 568 $284.g R23 .1425 RI5 .982! LSA 174.6 NSA 7.5 864 1.4

|DE 1.5295 ERA 3.1402 6C5 4.5362 FSP 2?21 561 6281,8 562 405,3 THA 15.62 ELI 132.8 EL2 1.7 ALF 20.76

LAUNCH DATE APR 12 1571 PLIGHT TIME EGO.DO AKRIVAL DATE DEC 28 1572

HELIOCENTRIC CONIC DISTANCE 618.052

RL 249.94 LAL ,OO LOL 801.45 VL 32.514 6AL -4.40 AZL 89.45 HCA t01,|7 8MA |81.80 SEE .15495 INC .5540

RP 218.15 LAP -.20 LOP 45.01 VP 82.153 GAP 1.45 ASP 80,52 TAL 332.42 TAP |73,98 RCA 147.17 APO 218.44

RC 173.829 GL 4,58 GP "15.21 ZAL I55.65 ZAP 65.51 (TS 171.15 ZA[ 104.18 [TE I24.OS ZAC 87.42 ETC 270.09

PLANETOCENTRIC CONIC

C3 15.201 VHL 3,595 DLA -3,08 RAL 341.Or RAD 6640,8 VEL 11.630 PTH 6,67 VflP 5,48? DPA -39,18 RAP 289,26

LNCH A2NTH LNCN TIME L-! T[NE INJ LAT

60,00 16 54 12 3009,10 "31.28

60.00 IT 37 3 2895.13 -26,?6

?0.00 18 32 55 2?50,85 -22.68

80.00 19 44 31 8506.66 -19,72

90.00 21 7 24 2259.25 -18.62

100.00 22 27 23 lge1.13 -1g.?2

110,00 23 32 22 1777.64 -22,68

OIFFERENTIAL CORRECTION8

TD[ 1.4362 TRA 3.146_ TC3-4,6196 DAU .9330

ROE .5574 RRA ,$472 RC3 -.P062 FAu .1554T

FOE 4.1526 FRA 9.7838 FC3-8.8547 BSP I0793

608 1.$405 BRA 3.2584 BC3 4.6894 FDP 2694

EARTH TO MAR8

VI 26,719

V2 25,186

LV! ?.02

[CC 1.2502

INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CDT TIM INJ 2 LAT IMJ 2 LONG

91.21 19?.57 127,87 I? 44 21 2009,1 -14.41 72.31

84,Sl Z01,13 121.34 18 25 18 1895.1 -12.23 64.09

73.65 203,60 116.25 lg 18 28 1730.8 -t0,20 52,26

58.09 205.05 112.88 20 26 18 1806.7 -6.70 38.15

38.91 105,55 !11,68 21 44 43 1239.2 -8.13 18.80

Ig,46 205,05 122.88 23 0 24 981.1 -8,T0 35T.52

2.5? 203.60 116.25 24 ! 58 ?77.6 -10.20 341.17

NID-COURSE EXECUTZON ACCURACY CRBIT DETERMINATION ACCURACY

8ST 6234.? $GR 1618.9 SG3 1477.0 ST 126.5 SR 45.0 88 _12.0

RRT .9677 RRF .9862 RTF .9798 CRT .9880 CRS -.9824 C$T -.9993

$GB 6441.5 823 .1358 RI3 .g820 LSA 174.7 N$A 7.9 $$A 1.4

9G| 6429.3 SG2 396,0 THA 14.16 ELI 134.1 EL2 6,6 ALF 19,43

524



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4. 1971 )

LAUNCH DATE APR It lITl

HELIOCENTRIC CONIC

RL 149,94 LAL ,00

.HP EEl,|| LAF -,17

RC 171.400 GL 3.95

PLANCTOCENTRIC CON/C

C3 lS.446 VHL 3,830

LNCH AZNTH LNCH Tiff[

50,00 17 O 9

80.00 17 4) S1

TO.O0 18 40 41

80.00 19 53 10

90.O0 21 16 26

1DD.OD ?2 36 2

tlO.OO 23 40 T

FLIGHT Tiff[ 262,00 ARRIVAL DATE DEC 30 tIT1

DISTANCE 622.I91 EARTH TO NARD

LOL ROI,AS VL 3R,]RO GAL 04,48 AZL 69,57 HCR 202,70 SNA 102,G| ECC ,IS598 INC ,4151 VI 29.?16

LOP 44,15 VP 22.110 GAP 1,28 AZP 90,40 TAL 332.03 TAP 174,73 RCA 14?,08 APO 2t8.74 V2 25.149

-14.96 2AL 140,1| ZAP U.44 [TS 171,25 ZAE 102,00 ETE 163,49 2AC 08,27 ETC E70,05 LVI 6.31

OLA -5.89 RAL 341,T6 RAD 6640.? VEL 11.640 PTff 6,68 YffP 3,486 DPA "38,34 RAP 688.92 ECC 1.2346

L-| TIN[ INJ LAT INJ LONG INJ RT ASC |NJ AZffTH INJ T|ffE PO CST TrN INJ 2 LAT INJ 2 LONG

2996.55 -30,T6 90.4? 198.27 128.28 17 50 4 1996.5 -13,80 T1.75

2880.26 -26,23 83.01 201,87 121.77 18 31 51 1880.5 -11,19 63.34

2713.11 "22.15 T2.56 204.58 116.69 19 25 54 ITI3.1 -9,55 5I,SO

2486.18 "19.18 56.82 205.86 115.53 20 3d 36 1486.2 "8.01 3S,OO

2217.53 "18,07 37.56 206.35 112.15 21 53 23 1217.S "?.41 15.$6

1960.63 "19,18 18,19 205.86 113.53 23 8 42 960,T "8.03 316,3?

1759.93 -22.15 1,48 204.38 116.69 24 9 2? TSD,9 -9,55 3A0.22
DIFFERENTIAL CCRRECTION$

TOE 1.4645 TRA 3.28?8 TC3-4,6765 BAU .97??

ROE ,5402 RRA .Tgo2 RC3 -.7394 FAU .15272

FOE 4.0986 FHA 8,7498 FC3-9.1596 DiP 11067

BOE 1.5609 BRA 3.3814 BC3 4,7348 FSP 2662

LAUNCH DATE APR 12 1971

HELIOCENTRIC CONIC

RL 149.94 LAL ,00

RP 218.88 LAP -.13

RC 1T8.961G(. 2.63

PLANETOCENTRIC CONZC

C3 15.715 VHL 3.964

LNCH AZNTH LNCH TIME

SO.O0 17 S $3

60.00 IT SO 2

70.00 18 4T 43

80.00 20 0 $9

90.00 21 24 35

lOO.O0 22 43 S!

110.00 23 4T |0

MID-COQRSE EXECUTION ACCURACY

OCT (;414.9 SGR 1513.6 SO3 1455.8

RRT .9645 RRF ,9827 RTF .9800

SO8 6591,0 823 .1289 813 ,9818

SO1 6579.5 502 390.0 THA 12.ST

FLIGHT TIM_ 264.00

DISTANCE 626.326

LOL 20!.45 VL 32.327 6AL -4.$8 AZL 89.68 HCA 203.84 $MA

LOP 45.28 VP 22.080 GAP 1,1I AZP 90.30 TAL 331.66 TAP

6P -13.60 ZAL 140.56 2AP 61.10 ETS 171.26 ZAE 101.45 ETE

DLA -4.G0 RAL 342.46 RAD 6640,9 VEL 11.652 PTH 6.68 VHP 3,5_8 DPA -3?.59

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIME PO CST TIH

2986.28 -30.32 89.88 198,99 128.60 17 55 19 1966.3

2867.98 -25.79 82.87 202.64 122.11 18 37 50 1868.0

2698,58 -21.69 71.66 205.17 117.05 19 52 42 1698.3

2468.97 -18.71 55.75 206.66 115.70 20 42 8 1469.0

2199.22 -17,59 36.43 207,18 112.50 22 1 14 1199.2

|945.44 -18,72 17.12 206.68 113.70 23 16 14 943.4

1741,15 "21.69 ,57 201.17 117.01 24 16 15 745,2

ORBIT DETERN|NATIOq ACCURACY

8T 128.9 SR 43.0 SS 110.?

CRT .9637 CRS -.978? CST -,9981

LSA 178,| NSA 8,2 9SA 1.4

ELI 231,7 EL2 ?,S ALF 1_.26

ARRIVAL DATE JAN | 1972

EARTH TO MARS

183.01 ECC .19686 INC .3226 Vl 29, T18

175.47 RCA 146.98 APO 719.04 V2 25,109

182.97 ZAC 89.04 ETC 279.01 LV! S,D6

RAP 288.62 [CC 1.2586

INJ 2 LAT INJ 2 LONG

-13.29 71,S0

-11,07 62.73

-9.00 50.St

-?.46 34.04

"6,88 14.52

"7.46 355.40

-9.00 839.43

DIFFERENTIAL CCRRECTION6 HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE t,4948 TMA 3.4292 TC3-4.?262 8AU 1.0031 8ST 6590,4 6GR 1418.1 SO3 1432.0 ST 131.4 DR 41.S $9 109.5

ROE .1260 RRA ,7874 RC3 -,6790 FAU ,1497T RRT .9605 RRF ,9786 RTF ,9802 CRT .9788 CRS -,9748 CST -.8997

FDE 4.048A FRA 9,6875 FC8-8,2510 BSP 11328 6GB 6741.2 823 .1219 R13 .981? LSA 175.6 NSA 8,? 8SA 1.4

BD[ 1.184T BRA 3.50?6 BC3 4.?74T FSP 26_2 SGI 6730.] SO2 386.7 THA 11.72 ELI 137,5 EL2 8.1ALF 17.13

LAUNCH DATE APR 12 197t FLIGHT TINE 266.00 ARRIVAL OATE JAN 3 ISTD

HELIOCENTRIC CONIC DISTANCE 630.456 EARTH TO MARS

RL 149.94 LAL .00 LOL 201.45 VL 32.334 GAL -4,64 AZL 89.78 HCA 204.97 8HA 153.13 ECC .19789 IN(; ,E232 Vl Rg.T16

RP 219.21 LAP -.09 LOP 46,41 VP 22.044 GAP ,64 AZP 90.20 TAL 331.23 TAP 176.19 RCA 146,89 APO 218o36 V2 21.068

RC 181.572 GL 1,$0 GP -12,88 2AL 140.98 ZAP 59.60 ET8 171.28 ZAE 100.13 ETE 182.51ZAC 69,?A ETC 269.99 LVI S,O6
PLANETOC[NTRIC CONIC

C3 16.003 VHL 4.000 DLA -5,22 RAL 343,14 RAD 6641.0 VEL 11.664 PTH 6,TO VHP 3,333 DPA -38.61 RAP 288,39 ECC 1,6634

LNCH AZMTH LNCN TlffE L-I TIME INJ LAT INJ LONG 1HI RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

50.00 17 IO 32 6978,02 -2g,87 80.41 199.73 128.85 18 0 lO 1976.0 -12.69 To.g3

SO.DO 17 13 41 295?.95 -25o42 82,27 203,4! 122.39 IS 43 18 1857,9 -10.84 DE,23

?O,O0 18 14 ? 2888,10 -21.31 70,91 205.98 117,34 19 36 53 1886.1 -S.S4 49,85

8O,OD 20 8 4 2454,59 "18.31 14,87 207.51 !14.00 20 48 39 |454.6 -(._ 33.21

90.00 21 31 58 2183,67 -IT,19 35.48 208.02 1_2.61 22 8 22 1183.9 -s._s 13.65

toO.DO 22 50 58 1129.06 -18.3! 16,24 207.51 114.O0 23 23 5 929,] "6.96 354.60

110.00 23 51 3A IT32.92 -21.31 359.83 205,96 lIT.34 24 22 27 732.9 -8.14 338.77

DIFFERENTIAL CCNRECTIO*N8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1,5297 TRA 3.5724 TC3-4.764| BAU I,D2?l SOT 67i2.2 3OR 1331.S SO3 1406,3 ST 134.1 68 39.6 iS lOS,O

ROE .SISO RRA ,SILT RC3 ".S231FAU .14637 RRT ,iSiS RAF .9736 RTF ,_02 'CRT ,5734 CRI -.9791CST ",fill

FOE 3.ggss PEA 8,8334 FC3-7.916D 83P |IDID $GB 6|96,1 _23 *!|31 R|3 .2613 LSA 171,4 MSA 9,E SSA 1,4

ROE 1.1142 ERA 3.638_ 8C3 4,6047 FSP 256S 801 6881.3 SG2 305.9 THA 10.69 EL1 139,6 EL2 6.8 ALF IS, S?

LAUNCH DATE APR 12 lg?l FLIGHT TI_E 268.00 ARRIVAL DATE JAN 3 I972

H[L1OCENTKZC CONIC DISTANCE 834,362 EARTH TO MARS

RL 149.94 LAL .00 LOt. 601,43 VL 38.341 GAL -4.73 AZL 89.8? MCA 208,09 SffA 113,24 ECC ,18894 INC .1303 Vl 29.?tS

RP 219.62 LAP -,06 LOP 47.54 VP 22.008 GAP .?? AZP 90,12 TAL 330.81 TAP 178,91RCA 148.79 APO 219.$9 V2 25,068

RC 164.1T2 GL 1.03 GP "12,25 2AL 141,40 ZAP 58,5S ET3 171.30 ZAE 98.82 ETE IS2,11ZAC 90.39 ETC 269.97 LV] 4.30

PLANETOC[NTRIC CONIC

CS 16.309 VHL 4.038 DLA -5,76 RAL 343,?g RAD 8641.1VEL !1.677 PTH 6.?1 VHP 3.360 DPA -36.28

LNCH AEMTH LNCH TIN[ L-I TIME INJ LAT INJ LORD INJ RT ASC INJ AZHTH INJ TIME PO CST Tiff

50.00 17 IS 8 2971,52 -29,09 89,04 200.49 129.05 18 4 39 1971.s

60.00 18 0 56 2848.88 -25.13 81,79 204.20 122.61 18 48 22 1849.9

7D.QO 18 $9 58 28T6.19 "21.00 ?0,30 206.80 11T,56 19 44 34 1676.!

80.00 20 14 31 2442.69 -17.98 34.14 208,35 114,24 20 55 14 1442,?

90,00 21 38 41 21T1,11 -16.85 34.70 208.87 113,05 22 14 32 1171.1

100.00 22 5T 23 1917.16 -17,98 15.51 208.35 114.24 23 29 20 glT.2 -6.59

110.00 0 3 20 1722.g2 -61.00 35g.22 206.80 lIT,58 0 32 3 722.9 -8.17

OIFFERENT|AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.5658 TRA 3.7146 TCS-4.Tg96 DAU 1.0539 6ST 692g.5 SGR 1253.2 SG3 13T8.g

ROE .SOS8 RRA ,6430 RC3 ".5?39 FAU .14319 RRT ,9497 RRF ,gDT8 RTF .9803

FOE 3.943T FRA g.$565 FC3-?.6009 BSP 1|877 8GB 7041.9 R23 ,1082 R13 ,9813

BD£ 1.6481 DRA S.7699 BC3 4.8338 FSP 253? SO| 7031,3 SO2 386,6 THA g. T8

RAP 288.80 ECC 1,2684

INJ 2 LAT INJ 2 LONG

-12.57 T0.64

-10.29 61,63

"6.I? 49.32

"6.59 32.57

"5.99 12.gs

333.g4

3Sd.24

ORBIT DETERMINATION ACCURACY

ST 136.? DR 38,4 88 106.G

CRT ,96?4 CRS -,9651 CST -.9998

LSA 177.3 MDA g.7 $SA 1.4

ELI 141.? EL2 9,4 ALF 15.29

S2S



JPL TM. 33-1OO EARTH--MARS TRAJECTQRIES EVIL. 4, 1971)

LAUNCN OATE APR 11 ll?l

M[LIO¢ENTMIE C(_JtC

RL 149,94 LAL °9C

RP 269.99 LAP -.OR

RC IA6.78t GL .38

PLAN_[TO¢ENTMIC CONIC

C3 It. S33 VHL 4.078

LNCN AZMTN LNCH TIME

30.00 17 IS 23

iO.OO 18 5 38

7O.OO 18 5 19

80.00 20 20 24

9D.QD 21 44 49

IO0.DD 23 3 16

110.00 O 8 41

FLIGHT TIM( tTOoOO ARRIVAL OATS JAN ? IS?2

DISTANCE 638.?gt EARTH TO MARS

LOt. tOt.4S VL 31.$40 tAL -4.8I AZL 39.95 MCA ZO?,SI 8NA 183.33 ECC .20003 INC .0402 Vt 2R.TIS

LOP 4S.IS VP 21.9?2 GAP .SO AZP 90,04 TAL 330.40 TAP t??.ll RCA S48,68 kPO 220.04 V2 84,SIT

GP -It,IS ZAL 14S.SO ZAP 57.33 ETS 171.34 ZAE 97,$4 ETE |Sl.7§ ZAC 90,98 (TC 219,97 LVI 3,97

DLA -6.24 RAL 344,48 RAD 64541.3 VEL 11,891 PTH 6.72 VHP 3.589 DPA "33.69 RAP 288,08 ECC 1.£737

L-I TIME INJ LAT INJ LONG INJ RT ARC IHJ AZNTH IHJ TIN[ PO CST TIM INJ 2 LAT ZNJ 2 LONG

28a1.S4 -29,48 88.76 201.25 129,20 18 8 49 1966.5 "|2.32 T0.43

2843.55 -24.89 81.42 204.99 122.78 18 33 l 1843.5 -|0.02 II.S2

2668.05 -20.?4 69.82 207.62 11?,76 19 49 47 16S8.0 -7.87 48,88

2432.9? "lT.?l 33.35 209.19 114,44 21 0 5? 1433,0 06.2? 32.03

21i0.63 -II.S? 34.05 209.72 113.25 22 20 49 1160.6 -5.66 12.34

1907.44 "17.71 14.92 209.19 114.44 23 35 3 907,4 "6.27 355.40

1714.87 -20.74 338.74 207oi2 1|?,76 O 3? 16 714.9 -7.87 337.81

DIFFERENTIAL CCRRECT1CN8

TOE 1.6046 TRA 3.8583 TC3"4.8270 BAU 100798

RD[ .4989 RRA .6006 RC3 -.5236 FAU .13973

FOE 3.89?3 FRA 9.4715 FC3"7.2730 BSP 12149

80E 1.6803 BRA 3.9048 DC3 4.8559 FSF 2492

LAUNCH DATE APR 12 1971

HELIOCENTRIC C_NI¢

RL 149.94 LAL ,00

NP 220.31 LAP ,OR

MC 189.399 GL ",24

PLANETOCENTNIC CONIC

CS 16.973 VHL 4.120

LNCH AZNTH LNCH TIME

50.00 17 23 20

IO.O0 13 10 2

70.00 19 10 14

80.00 20 25 47

90.00 21 50 24

100.00 23 S 39

RIO.DO 0 13 33

LOL 201.45 VL 32,355 GAL

LOP 49.76 VP 21.936 GAP

GP -11.11 ZAL 142.20 ZAP

OLA -6.65 RAL 345.02 RAD 1641.5

L-I TIME INJ LAT INJ LONG

2962,92 -29.32 88.55

2838.71 -24.72 81.14

2661.73 -20.54 69.44

2425.18 -17.48 53.08

2152.17 -16.54 33,54

1899,$5 -17.49 14.44

1708.55 -20.54 358.36

HZD'COURSE EXECUTI_ ACCURACY ONBIT DETERMINATION ACCURACY

3GT 7093.4 SiR t182.2 $03 1350.5 8T 139.4 3R 37.3 iS 105.3

RRT .9428 RRF .9609 RTF .9802 CRT .9610 CRS ".9396 CST ".9993

5GB 7191.2 R23 .1019 R13 .9811 LSA 178.3 NSA 10.2 3SA 1.4

SGt 7180.6 802 389.4 THA 8.96 ELI 143.9 EL2 10.0 ALF 14.43

FLIGHT TINS 272.00 ARRIVAL DATE JAN t 1978

DISTANCE 642.811 EARTH TO MARS

"4.90 AZL 90.03 HCA 208.33 SMA I83.48 ECC .tOll4 ZNC .0297 Vl 29,T1t

.43 AZP 89.97 TAL 329.98 TAP 17i.31RCA 146.58 APO 220.59 V2 24.943

56.19 ET8 171.38 ZA[ 96.28 ETE 181.43 ZAC 91,53 ETC 269,97 LVI 3.4T

VEL It,TOt PTH 1.74 VHP 5.120 DPA "35.15 RAP 288.00 (CC 1.2793

INJ RT ASC ;NJ AZNTH tHJ TIME PO CST TIN tNJ 2 LAT |NJ 2 LONG

202.02 129.31 18 12 43 1962.9 -12.15 70.27

205.79 122.91 18 57 2! 1838.7 -9.91 61.29

208.45 117.91 29 54 35 1661.7 -7.63 46.56

210.04 114.59 21 S 12 1425.2 -I.01 31.$0

210,57 115.40 22 26 18 1152.2 _5.39 1|.83

210.04 1t4.59 23 40 19 899.? -I.01 SRt.9?

208.45 117.91 0 42 4 708.3 -7.13 33?.47

DIFFERENTIAL CORRECTIONS

TOE I.i473 TRA 4.0047 TC5-4.6444 8AU 1.1048

ROE .4959 RRA .5613 RC3 ".48tl FAU .I3601

FOE 3.6351 FRA 9.5324 FC3-6.9576 SiP 12431

BD[ I.?IS? BRA 4.0438 DC3 4.0681 FSP 8445

LAUNCH DATE APR 12 1872

HELIOCENTRIC CC_llC

RL 149.94 LAL .00

RP 220,?4 LAP .0|

R¢ 192.025 GL ".TR

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SiT 7254.1 SiR 1168.2 303 1321.7 8T 642.2 SR 36.3 88 104,1

RRT .9347 RRF .9529 RTF .9801 CRT .9543 CRi -.9544 CST -,SIS9

SGB 7339.8 R23 .0960 RI3 ,9809 LSA 1T9.1 MSA 10.6 95A 1,4

8GI 7329.E SG2 393.4 THA 0.22 ELI 146.4 EL2 IO.S ALF 15.71

FLIGHT TIME 874.00 ARRIVAL DATE JAN tl 19?2

DISTANCE 643.925 EARTM TO MARS

LOL 201.43 VL 32.363 GAL -4,99 AZL 90.10 HCA 209.43 8MA 183,11 ECC .20229 INC .1023 Yl 29,Tlt

LOP 50.89 VP 21.901 GAP ,26 AZP 89,91 TAL 329.55 TAP 178.99 RCA 146.46 APO REO,TS V2 24.904

GP "tO._I 2AL 242,59 ZAP 55.06 ST8 171,42 ZA[ 85,05 [TE 181.25 ZAC 92.03 ETC 239,98 LVI 3,99

PLANETOCENTRIC CONIC

C3 17,329 VHL 4.163

LNCN AZMTH LNCH TIME

5D.DO l? 27 0

40.00 29 14 4

70.00 18 14 45

$0.00 20 30 43

'. S0.00 21 55 3t

tO0.O0 23 15 15

!10.00 0 18 7

OLA "7.01RAL 343.31RAD SO4|.6 VEL t1,720 PTH S,75 VHP 3.653 DPA "34.63 RAP R87.97 ECC t.|05R

L-I TINS INJ LAT INJ LONG INJ RT ASC IHJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2960.51 -29,22 03.42 202.80 129.38 tO 16 21 1980.5 -12.03 70.19

2835,24 -24.59 30.93 20S.60 123.00 19 t 22 1635.2 -9;66 61.11

2653.95 -20.39 39.15 209,27 tie.or 19 $9 2 1657,0 -7.45 49.30

2419.11 -17.32 52.71 210.88 124.71 21 12 2 1419,1 -5.80 31.23

2145.52 -18,16 33.13 211.42 113.53 22 31 11 1145.5 "5.18 11.49

1895.58 -27.32 24.08 2|0.08 114.7I 23 45 8 093.9 -5.80 352.e3

1703.77 °20.38 558.07 209.27 118.0! 0 46 3t 703.8 -7.45 337.22

DIFFERENTIAL CCNRECTION8

TOE 1.9914 TRA 4.1508 TC304.9593 BAU 1.1509

ROE .4903 RRA .5241

FOE 3.8128 FRA 9,|84|

DOE 1.?SIR ERA 4.1837

LAUNCH DATE APR 12 197|

HELIOCENTRIC CONIC

RL 149.14 LAL ,00

RP 821,IS LAP ,09

RC 164.353 SL "1,30

PLANETOCENTRIC CONIC

C3 17.700 VHL 4.20?

LNCH AZHTH LNCH TIN[

5D.OD I? 30 27

60.00 18 17 53

TO.OO 19 18 55

60.00 20 35 15

90.00 22 0 23

Ioo.oo 23 10 7

, 110.00 O 22 17

RC3 -.4496 FAU .13233

FC3-6.iI3R SiP 12703

8C3 4.8601 FSP 23i7

MID-COQR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SiT 7410.8 SiR tOSO.t SG3 1292.0 ST 145.1 tR 35.5 iS 102.9

RRT ,9253 RRF .9437 RTF ._00 CRT .9472 CRS -.9489 CiT -.9999

5GB 7483.2 R23 .0905 Rt3 .9807 LSA 181.0 MSA tI.t 9_A !.4

Sit 7475.6 SG2 398.5 THA ?.53 ELl 148.9 EL2 11.1 ALF 13.11

FLIGHT TIME 218,00 ARRIVAL OATS JAN 13 tt78

DISTANCE 652,028 EARTH TO MARl

LOL 201,43 VL 32,37! GAL "5.08 AZL 20,17 HCA !|0.58 IMA |3),/3 E¢¢ ,|0347 INC .1837 Vt ti,Tli

LOP 32,00 YP Et,SS5 GAP .08 AZP d2,8| TAL 329,1| TAP |?9,1T RCA 146,35 APO 821,12 ¥2 24,913

GP "lO,15 ZAL 142,98 ZAP 53.98 ITS 171,47 ZA[ 93,84 ETE 180,90 ZAC 92,48 ETC R70,00 LVi 2,54

0L_ "?,32 RAL 346.18 RAO Sf41.8

L-| TIME INJ LAT INJ LONG

2959,1S -29.11 88.54

2632.98 -24,50 80.80

2653.55 -20.25 38.95

2414.57 -17.19 52.43

2140.47 -16.03 52.82

1889.95 -IT.t9 i3.$0

170Q,36 -20.28 337,87

OIFF[R[NTIAL CORRECTIONS

TD[ t.7370 TRA 4,2876 TC3-4.Si99 DAU 1,1561

ROE .4380 RRA .4883 RC3 -.41SG FAU .12870

FOE 3.T711 FRA 9.1815 FC3-6.2949 83P 12968

BOE 1.8043 BRA 4,3254 DC3 4.887t FSP 2348

V[L t1.736 PTH 6,?? VHP 3,181 DPA -34.15 RAP 237,98 ECC 1,2923

INJ RT A$C INJ AZMTM INJ TIME PO CST TIM [NJ 2 LAT [NJ 2 LONG

203.55 129,42 18 18 46 1959.2 -11.93 70,10

207.40 123.06 19 5 6 1853.0 -9.53 tt.O0

210.10 128.09 20 3 5 1853.5 -7.52 49.12

211.72 114,80 21 t5 29 1414.6 -5.85 32.01

212.27 t13.62 22 35 53 1140.5 -5.02 11.20

211.72 t14.80 25 49 56 639.0 -5,05 352.38

210.10 118.09 0 50 57 700.4 -7.32 337.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 7565,6 tr_ 1007.6 SG3 1232.0 ST 147.9 SM 34.T 89 10t.G

RRT .9145 RRF .9332 RTF .9792 CRT .9_98 CR$ -.9426 CST -.9999

SGB 7050,5 R23 .0856 R13 .9803 LSA 182.4 USA 11.6 99A 1.4

SGI 7619.7 SG2 404.7 THA G.97 ELI 151.4 EL2 11.6 ALF 12.52

526



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUIKN OAT[ 4Pl 8! 1171 FLIGHT fir 298,00 AIRIVAL 0AT( JAN IS |If|

HELIOC[HYIIC CONIC O|ITANC[ tSS.I|| [ARYH TO MARl

RL 14S,94 LAL ,O0 LOL 202.4| VL 32,_79 GAL -S,18 AZL 10,2] HCA _1|,$1 IRA ||_,l? [CC ,204il INC o2_|3 V1 29,Y|i

RP 221,S0 LAP ,12 LOP S3,|1VP 2|,830 GAP -,Ot AZP 89,80 TAL _28,6t TAP |60,_4 RCA |48,23 APO |2|,50 V2 _4,9_|

RC 297,298 _L -t,YG GP *S,?| ZAL |43,_$ _AP S|,93 [TI |71,$_ ZA[ 9_,lS [T[ |aO,6T ZAC t2,82 [TC 270,02 LV| 2,1!

PLANETOCENTR|C CONIC

¢3 S8,O8S YHL 4.29] OLA -?.99 RAL 346,73 RAD t_|,0 V[L 11,?$2 PTH I.?e VHP 3,?Z| DPA -33,?4 NAP 288.83 (¢¢ 1.29YY

LNCN AZNTN LNCN TIN[ L'| TIN[ |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH ]NJ T|N[PO CIT T|H INJ Z LAT |NJ 2 LONG

SO.O0 [7 )3 38 2988,77 "29,|4 88.32 204.36 12).43 18 2_ 58 1959.8 -11.84 " ?0.09

80,00 S8 2[ 24 2831.80 "24,46 80,?$ 208.2| 123,09 19 9 36 183[,8 -9,5! 80,94

?O.OO 19 22 4S 265[.37 -20.2| 68.82 210,93 1|8,14 20 6 5? 1651,4 "?,24 48.09

8fl.O0 20 38 25 241[,42 -17,19 52.24 212.56 !14,86 21 19 36 1411.4 -5.55 30.83

80.90 22 4 31 2136.46 -15.93 32,6! 213.11 [13.88 22 40 ? 1138.9 -4.90 !1.00

100.00 23 22 17 1885.88 -17,10 13,6! 212,56 114.86 23 53 43 885.9 -5.5_ 352,20

110.00 0 2l 8 |698,19 -20.21 357,?_ 219.93 218.14 0 84 26 898.2 -?.24 336,92

OlPFCRtNT|AL CCRR[CTION6 _ N|O-COUR$[ [X(CUT|ON ACCURACY _8|T O[T[RN|NATION ACCURACY

TO[ 1.7846 TRA 4.4455 TC3"4,8?G| BAU 1.I2|? _tT 7713.0 SGR 960,3 SG3 123[,9 8T I$0.7 9R 34.1 88 [00.4

ROE .4868 RRA .4864 RC3 -,3849 FAU .22505 RRT .9023 RRF .9212 RTF ,9TgS CRT ,9322 CRS -,9365 CIT -.9969

FOE 3.7297 PRA 9.0?42 FC3-5,9856 BSP 13228 StB 7?72.6 R23 ,0810 R13 .g800 L$A 183.8 HSA 12.[ 6SA [.$

8DE 1.8498 ERA 4.4688 BC3 4.8913 PIP 229? St! 7761.? SG2 411,5 THA 6,43 [LI |54,0 [L2 [2,1 ALP [|.99

LAUNCH OAT[ APR |2 [g?[ FLIGHT T]ME 280.00 ARR|VAL OAT[ JAN 17 18?2

HELIOCENTRIC C_llC DISTANCE 639.216 [ARTN TO NAR9

RL 149.94 LAL ,OO LOL 20[.49 VL 32,397 GAL "5,27 AZL g0.29 HCA 212.76 9NA [84.00 [CC .20593 INC .2906 V[ 29.716

RP 222.84 LAP *[8 LOP 54,2[ VP 21,?94 GAP ".26 AZP 89.76 TAL 329,23 TAP [II,OO RCA |46,21 AlSO 22_.89 V2 24.740

RC 199.945 GL -2.18 GP -9.3| ZA. 143,74 ZAP 5!,92 [TS 171,57 ZA[ 91.49 ET[ 180.46 ZAC 93.32 ETC 270.05 LVI 1,69

PLAN[TOC[NTRIC CONIC

C3 18.487 VHL 4,300 DLA -7.63 RAL 347,27 RAO 6_2.2 VEL 1[,?69 PTH 6.80 VHP 3,?S6 OPA -33.33 RAP _48.13 EC¢ [.3042

LNCN AZHTH LNCH T]HE L'Z T1NE ]NJ LAT INJ LONG ZNJ RT ASC |NJ AZNTH INJ T|H( PO CST T!H INJ 2 LAT |NJ 2 LONG

50.00 17 36 40 2959.23 -29.16 88.35 205.15 _29,42 18 28 0 1959.2 -11.96 "r0.11

80.00 18 24 40 2831.59 -24.45 80.72 209.02 [23.09 19 11 52 1831.6 -9.50 60,93

70.00 19 26 20 2650.30 -20.[8 69.7_ 211.75 118.16 20 10 30 1650.3 -?.20 47.9S

80.00 20 43 [5 2409.30 -17.04 52,!3 2[3.40 114.89 21 23 25 1409.5 -5.48 30.73

80.00 22 8 28 2134.55 -15,86 32,47 213.96 [13.72 22 44 3 [134.6 -4.83 10.87

lO0.O0 23 28 ? 1883.9? -17.04 13.49 2[3.40 I[4.89 23 S? 3[ 884.0 -5.48 352.10

110.00 0 29 42 16g?.12 -20,18 357.6 _ 211.75 118,16 0 57 $9 GgY.! -7,20 338,87

DZFFERENTIAL CCRRECTIONS N!O-COURSE [X[CUTION ACCURACY ORB|T D[TERNZNAT|ON ACCURACY

TOE 1.8348 TRA 4.5958 TC3"4,9766 BAU 1.2085 SGT 7859.9 SGR 917.9 $83 1201,9 ST _53.6 9R 33.6 SS 99,1

ROE .4868 RRA .4255 RC3 ".3568 FAU .12132 RRT .8886 RRP .90?8 RTF ,9792 CRT .9248 CR$ -.9303 ¢GT -.ggg?

FOE 3.6905 PRA 8.9659 PC3-5.6816 BSP 13,L93 S;B 7913.3 R23 .0768 R13 .9797 LSA 185,4 HSA 12.5 SSA 1.3

BDE 1.8983 8RA 4.615S Be3 4,8896 PiP 224? St! 7902.2 SG2 418.8 THA 5.94 ELI [56.? [L2 [2,5 ALP 11.50

52?



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 15 1$71

HELIO(|HYRIC COllie

RL 149.99 LAL .GO

RP E07.32 LAP -1.15

RC SG.t9! GL "ll.lS

PLANETOCENTR1C CON|C

C3 36,339 VHL 6.152

LNCN AZNTH LNCH T|NE

SO.DO 17 59 13

60.00 19 D 46

70.00 20 23 41

60.00 22 2 42

90.00 23 36 44

100.00 0 49 29

110.00 1 27 4

FLIGHT TIME 124.00 ARRIVAL DATE AUG IS 19Y1

DISTANCE 350.473 EARTH TO HkRI

2R.Y06LOt. 202.43 VL 34.Sl7 iAL -$,72 AlL 92,09 HCA 11T,$$ IRA Ill,SO ECC ,3SSS6 INC 2.OlSS VI

LOP 31R.I? VP |S,SSS GAP 20,32 AZP 89.04 TAL 338.1S TAP 9S.U RCA 147.14 APO 311.66 VZ 21.420

6P 2.36 ZAL I69.40 ZAP ITO,61 ET$ 165.30 ZAE 171.18 ETE 125.37 ZAC 103.27 ETC 276.27 LVI -18.16

OLA "21.30 RAL 339.25 RAD &SSO.I VEL 12.5?8 PTH ?.44 VHP 9,940 DPA "16.99 RAP 313.19 ECC 1.6310

L-I TIISE INJ LAT ZHJ LONG INJ RT ARC INJ AZNTH 1NJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

28t_.27 -24.$5 83.14 20§.19 131.97 18 42 55 1962.3 -Y.|5 65.$3

2688.11 -19.88 72.68 210.39 129.29 lg 45 30 1688.1 -3.24 $3.96

_444.16 -t3.13 $6.93 214.43 121.82 21 4 25 1444.2 .63 37.14

2134.31 -8.53 36.14 217.17 118.72 22 38 IS 1134.3 3.81 15.59

1824.51 -6.64 14.3R 212.18 117.55 24 9 9 824.5 $.13 $53.23

1606.78 -8.53 357.51 217.17 118.72 I 16 18 G98.9 3.81 336.96

1490.98 -13.13 349.05 214.43 121.82 I 51 54 491.0 .63 326.06

DIFFERENTIAL CCRNECTICN8

TOE -.7074 TRA-1.4S?6 TC3 ".0623 BAU .0630

ROE -.$482 RRA .1359 RC3 .1078 FAU .038?0

FOE .4666 FRA 1.5903 FC3 -.6736 BSP 2647

ODE .8949 BRA 1.4949 BC3 .1245 FSP 232

LAUNCH OATS APR 13 1971

NID-COURSE EXECUTION ACCURACY (_ilT DETERMINATION kCCUIAC7

SOT 1618.0 SGR 541.6 SO3 169.9 ST 39.5 8R 25.4 SS 28,1

RRT .1395 RRF -.1498 RTF -.7998 CRT .7807 CRS .6286 CST .9755

SGB 1706,2 R23 -.0247 R13 -.8003 LSA 52.1 HSA 16.? SSA 1.1

SGI 1619.9 SO2 535.7 THA 3.00 ELI 44.9 EL2 14.0 ALF 29.69

FLIGHT TIE 126,00 ARRIVAL DATE AUG 17 1971

HELIOCENTRIC CONIC DISTANCE 353.150 EARTH TO MARS

RL 149.90 LAL GOD LOL 202.43 VL 34.378 GAL "5.57 AZL 92.11 HCA 118.79 8HA 225.76 ECC .34787 INC 2.1099 VI 29.708

RP 207.22 LAP -1,85 LOP 321.23 VP 26.325 GAP 19.83 AZP 88.98 TAL 338.21 TAP 97.00 RCA 147.22 APO 304.29 V2 26.432

RC 56.459 GL -12.05 GP 2.45 ZAL 129.41ZAP 169.75 ETS 166,03 ZAE 171.59 ETE 117.94 ZAC 103.31ETC 276.37 LVI -IR.3S

PLANET_ENTRIC CONIC

C3 36.396 VHL 6.033 DLA -21,64 RAL 339.49 RAD $649,4 VEL 12.502 PTH 7.39 VflP 9.$42 DPA -16.80 RAP 313.$7 ECC I.SgRO

LNCN AZNTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIHE PO C9_ TIN INJ 2 LAT INJ 2 LONG

50.G0 17 57 44 284t.86 -23.92 82.09 204.66 132.44 18 45 6 1841,9 -6.13 63.06

80.00 19 3 4S 2666.23 -17.R9 7t.5! _09,90 126.6R 19 48 13 16S6.2 -2.26 52.93

70._0 20 27 31 2420.06 -12.26 $5.61 213,96 122.13 21 7 51 1420.I 1.55 35.88

80.00 22 7 26 2107.34 -T.64 34.63 216,73 118.95 22 42 33 1107.3 4.71 14.10

90.00 23 44 O 1795.85 -5.74 12.76 217.77 117.74 24 13 56 795.8 6.03 391.92

100.00 0 34 14 1581.81 -7.64 356.00 216.73 118.95 1 20 33 581.8 4.71 359.47

*10.00 I 30 53 1466.88 -12.26 344.53 213.96 122.13 1 $5 20 466.9 I.SS 324.80

DIFFERENTIAL CCRRECTION8

TOE -.7064 TRA-1.4789 TC3 -.0361 SAU .0624

ROE -.$307 NRA .1250 RC3 ,1154 FAU ,03992

FOE ,5043 FRA 1.6517 FC3 -.9495 BSP 2738

ODE .8836 BRA 1.4841 6C3 .1283 FSP 249

LAUNCH DATE APR 13 191'!

HELIOCENTRIC CONIC

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1654.6 $GR 538.3 SG3 191.3 ST 4O.S SR 29.3 13 29.1

RRT .1524 RRF -.1636 RTF -.8064 CflT .7837 CRS .6289 CST .9746

SOB 1739.9 R23 -.0269 R13 -.SOTO LSA $3.3 HSA 16.7 bSA 1.1

SOl 1656.8 SG2 531.3 THA 3.16 ELI 45.6 EL2 13.9 ALF 29.03

FLIGHT TIN( 128,00

DISTANCE 355.960

ARRIVAL DATE AUG 19 1971

EARTH TO MARS

RL 149.99 LAL .00

RP 207.13 LAP -1.85

RC $6.701 GL "12,49

PLANETOCENTRIC CONIC

C3 34.$99 VHL S,882

LNCN AZNTH LNCH TIRE

SO.DO 18 0 18

60.00 19 6 55

70.D0 20 3l 28

SO.D0 22 12 23

60,00 23 49 32

tOO.DO O $9 II

IID.OD ! 34 SO

LOL 202.43 VL 34.249 GAL -5.43 AZL 92.13 HCA 120.05 SHA 222.33 ECC .33749 IHC 2.1339 V| E9.708

LOP 322.50 VP 29.164 GAP 19.39 AZP 88.93 TAL 338.27 TAP 98.32 RCA 147.30 APO 2g7.37 V2 26.449

GP 2.55 2AL 129.40 ZAP 168.88 ET3 166.64 ZAE 171.91 ETE 112.23 ZAC 103.37 ETC 276.49 LVl -16.60

DLA -22.00 RAL 339,73 RAD 6648.7 VEL 12.430 PTH 7.33 VHP 9.353 DPA -16.$9 RAP 313.93 ECC 1.$694

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2821.44 -22.98 01.06 204.19 132.88 19 47 19 1621.4 "5.11 64.20

2644.25 -17.10 70.34 209.44 127.07 19 SI O 1644.2 -1.32 51.88

2395.71 -11.38 $4,28 213.52 122.42 21 1t 24 1395.T 2.48 34.61

2079.67 -6.74 33.10 216.32 119.16 22 47 3 1079.9 5._3 12.56

1766.52 -4.80 11.11 217.$0 !17.90 24 18 SO 76R.5 6.95 350.26

1554.34 -S.Y4 354.47 216.32 119.16 1 23 S 554.3 5.63 $33.95

1442.53 -|1.38 343.19 213.52 122,42 1 56 53 442.5 2.48 323.$3

DIFFERENT IAL CORRECTION8 HID-COURSE EXECUTION ACCURACY ORSIT DETERNi NATION ACCURACY

TOE -.7041 TRA-1,4679 TC3 -.0480 RAU .06I$ SOT IRBO.S $GR $54.8 $G3 193.4 ST 41.4 $R 25.1 S8 3D,1

ROE -.SlSt RRA .1141RC3 .1234 FAU .041R1 RRT ,INS4 flRF ".|181 RTF -,_,31 CRT .Tel$ Cll .6255 CI! .6T|Y

FOE .5228 FRA 1.7140 FC3-1.O31R BRP 2816 SOB 1711o$ R23 -.0293 RI3 -06[38 L|A S4.S MSA 16.? 8IA 1.2

ROE .6719 BRA 1.4723 8C3 .132$ FSP 299 66! |69142 SO2 529.5 THA 3.34 ELI 46.4 ELE 13.8 ALF 2S.R§

LAUNCH DATE APR 11 1971 FLIGHT TIN( 130.00

HELIOCENTRIC CONIC DISTANCE 398.686 EARTH TO NARS

RL 149.99 LAL .00 LOL 202.43 VL 34.121 9AL -5.30 A2L 92.16 HCA |21.32 IMA 21R,20 ECC .$2798 INC 2.1569 Vl 29.708

RP 2O7.DS LAP -1.24 LOP 3R3.79 VP RS.OIO GAP 18.87 AZP 88.84 TAL 358.34 TAP 9i.St RCA 1A7.37 APO 291,03 V2 24.453

R¢ $7.030 GL -12,89 GP 2.66 ZAL 1|9.37 ZAP 167,99 ITS 167,15 ZAE 172.14 ETE IOS.4I ZAC 103,43 ETC 276.S4 LV! -16.61

PLAHETOCENTRIC CONIC

C3 3R.932 VHL 6.736 DLA -R2,37 RAL 669,RS RAD l148.l V[L 12,363 PTH 7.28 VHP 9,074 DPA -16.$9 RAP 314._8 ECC 1.$420

LNCH AZNTH LNCH TIN[ L-I TIHE INJ LAY INJ LONG INJ RT ASC INJ AZHTH INJ TIN( PO CIT TIM INJ 2 LAT INJ 2 LONG

SO.O0 18 2 $4 R601.03 -62.03 80.09 203,75 133.30 18 49 39 1801.0 -4.09 43,34

60,00 IR 10 9 2622.16 -16.19 69,19 209.00 127,43 19 53 52 IS22.2 -.34 $0,63

7Q,O0 20 39 34 2371,12 -10,48 32,R4 213.1! 122.69 21 15 5 1371,1 3,42 33,32

80.00 22 17 34 R091,87 "5,60 31.$4 215.99 !19.34 22 51 49 1051.R 6,57 11.03

90.00 23 55 22 1736.43 -3.64 9.42 217.03 118.04 24 24 18 736.4 7.90 348.$5

IOQ.O0 t 4 22 IS26.34 -5.80 352,91 215,95 119.34 I 29 48 $26.3 6.$7 332.39

110.00 1 38 36 1417,93 -10.48 341.$6 213,11 122.69 2 2 34 417.9 3.42 322.24

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7013 TRA-1.4565 TC3 -.0393 §AU .0606 SGT 1722.D SGR 531.2 $G3 206,3 8T 42.2 6R 24.9 86 31.2

RD( -.49?6 RRA .1031RC3 ,1319 FAU .04258 RRT .1816 RRF -,1952 RTF -.8196 CRT ,7900 CR$ ,6302 CST .9727

FOE .5421FRA 1.7962 FC3-1.1192 BSP 2891 8GB 1802.1 R23 -.0316 R13 -,8203 LSA 55.6 M3A 16.7 $6A 1.2

BDE .8600 BRA 1.460_ BC3 .1377 FSP 290 8G1 1725.0 $G2 521.4 THA 3.53 ELI 47,1 EL2 13.7 ALF 27.SD

ARRIVAL DATE AUG 21 tgTt
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE • APR 13 1971

HELIO¢ENTR|C CONIC

RL 149,9D LAL .DO

RP 206.9? LAP -t.84

Re 5?.440 GL -13.32

PLAkI[TOCENTMIC CONIC

¢3 31.388 VHL 5.602

LNCN AZNTH LNCH TIME

30.DO 16 S 35

60.00 16 13 29

TO.OO 20 39 46

6O.OO 22 23 O

90.00 O 5 2T

100.00 1 9 48

110.00 1 43 11

FLIGHT TIN[ 238,00 ARRIV4L DATE AU6 23 tS?t

OIl?ANtE 3!1,924 EARTH TO MARS

LQL 202.45 VL 54,003 GAL -5.1t AZL 52.18 NCA 126.58 8HA 21D,55 DEC .3|141 INC _.1845 Vl 29.708

LOP DES.D5 VP 25.864 GAP |8,41 AZP 88.82 TAL 558.42 TAPIOI.0O RCA 147.45

GP 2.?? ZAL 129.35 ZAP |6?,OS ETS 167.59 ZA[ 172.29 [T[ 100.64 ZAC 103.49

OLA -22,75 _AL 340,16 RAD 5647.S VEL 12.301 PTH ?.24 VHP 8,802 DPA -16.18

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIM

2T60,65 -21.07 ?9.OS 203.34 135,?0 16 51 55 IT60.6

2600.06 -15,27 68.04 206.59 127.76 19 S6 49 IS00.1

2346.2? -9,56 51.60 212.74 122.95 21 18 55 1346.3

2023.30 -4.85 29.96 215.61 119.50 22 56 44 1023.3

1705.54 -2.85 7.69 216.71 118.15 O 33 53 705.5

149T.79 -4.85 351.35 215.61 119.50 ! 54 46 497,8

1393,09 -9.56 340.52 212.74 122.95 2 6 24 393.1

APO 265.21 V2 26.462

ETC 2?6.63 LVI -19.03

RAP 314.60 ECC 1.5164

INJ 2 LAT INJ 2 LONG

-S.O6 62.4D

• 63 49.??

4.3T 32.02

7.$1 9,43

8,86 346.7D

7.51 330.80

4.37 320.94

DIFFERENTIAL CORRECTIONS

TOE -.GOT9 TRA-1.4440 TC3 ".0293 BAD .0604

ROE ".4619 RRA .0920 RC3 .1406 FAD .04405

FOE .5619 IRA 1.8715 FC3-1.2144 BSP 2960

BOE .8481 ERA 1.4470 DC3 .144D F3P 312

LAUNCH DATE APR 13 ID71

NELZOCENTRIC CONIC

RL 146,D9 LAL .DO

MP 2DO.DO LAP "1.84

RC 37.D30 GL -13.7T

PLANETOC[NTMI¢ CONIC

C3 2D.95D VHL 5,473

LNCH AZNTH LNCH TIME

5O.OO 18 6 tD

60.00 19 ID 54

70.00 20 44 13

80.00 22 28 43

90.00 0 11 59

100.00 1 15 31

110.00 1 4T 35

HID-COURSE EXECUTION ACCURACY

SOT 1753.6 3GR 527.5 $G$ 220.1

RRT ,1980 RRF -.2131RTF ".825D

SOB 1851,2 R23 -.0547 RI3 -.8267

$61 1757.0 662 516.0 THA 3.T3

FLIGHT TIME 134.00

DISTANCE 365.057

LOL 202,43 VL 33.691 GAL -5.03 AZL 92.21 NCA 123.65 8HA 215.69 DEC .30965

LOP 326.29 VP 25.726 GAP 17.95 AZP 86.77 TAL 338.50 TAP 102.35 RCA 147.52

GP 2.8D ZAL 129.27 ZAP ID6.15 ETS 167,97 ZAE 172.34 ETE 9S,11 ZAC 105.57

DLA -23.15 RAL 340.40 RAD 6647.0 VEL t2.243 PTH 7.19 VMP $,540 DPA-15.96

L-I T1M[ IMJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME POCDT TIM

2760.31 "20.11 76.07 202.25 134.07 18 54 18 1760.$

25??.87 -14,34 66.90 208.22 128.06 1D 59 52 1577.9

2321.16 -9.65 50.26 212.39 123.17 21 22 54 1321.2

1994.14 -3.D? 28.35 215.31 119.66 23 1 57 994.1

1673.76 -1.83 5.91 216.44 118.23 0 39 52 673.8

1468.61 -3.87 $49.72 215.31 119.66 I 39 59 468.6

1368.01 -8.63 $39,18 212,39 123.17 2 1O 23 368.0

CRBIT DETERNINATION ACCUMACY

ST 43.0 SR 24.? 33 32.3

CRT .7933 CRS .6310 CST .9716

L$A 56.? NSA 16.7 3SA 1.2

ELI 47.7 EL2 13.6 ALF 26.81

ARRIVAL DATE AUG 25 1971

EARTH TO MAR8

INC 2.2109 Vl 2D,?06

APO 279.86 V2 26,469

ETC 2?6.?0 LVl "1D.25

RAP $14.91 [CC 1,4DID

INJ 2 LAT INJ 2 LONG

"2.04 61,64

I.DI 46.71

5.32 3O.TO

8,4T ?.DO

6.63 344.96

8.47 329.1T

5.32 319.62

DIFFERENTIAL CORRECTIONS

TOE ".6644 TRA-l.43D6 TC3 -.0181 BAU .0607

ROE -.4668 RRA .0808 RC3 ,1505 FAD .0455D

FOE .5826 FRA 1.95C4 FC3-1.3174 BDP 3024

DOE .8367 BRA 1.4331 BC3 .1515 FSP 336

LAUNCH DATE APR 13 1971

H[LIOC£NTR IC CONIC

MID-COURSE EXECUTION ACCURACY

SOT 1784.0 8DR 523.8 8G3 234.8

RRT .2162 RRF -.2922 RTF -.8319

668 1859.3 R23 -.0378 RI$ -.6626

SGI 1107.9 962 510.3 THA 5.96

FLIGHT TIN[ 136.00

CRDIT DETERMINATION ACCUR4CY

ST 43.8 6R 24.5 63 33.4

CRT .7971CR3 .6324 CST .9706

LSA 57.9 NSA 16.7 6SA 12

ELI 48.4 EL2 15.4 ALF 2D.16

ARRIVAL DATE AUG 2? 1D71

DISTANCE 368.277 EARTH TO NARD

RL |49.99 LAL .DO

RP 206.85 LAP -I.83

RC 38.4D6 GL -14.22

PLANETOCENTR|C CONIC

C3 28.630 VNL 5.351

LNCH AZNTH LNCH TIME

50.00 16 11 6

60.00 12 20 26

TO.G0 20 42 49

60.00 22 34 44

80.00 O 16 55

100.00 1 21 52

110.00 I 52 10

LOt. 202.43 VL 33.70D GAL -4.91 AZL 92.24 HCA 125.12 8NA 211.26 [CC .30137

LOP 327,56 VP 25,593 GAP 1?.50 AZP 88.71 TAL 358.59 TAP 103.71 RCA 147.59

GP $.02 ZAL 129.20 ZAP 165.2| ET9 168.29 ZA[ 172.$4 ETE 90.00 ZAC 103,66

DLA -23.56 RAL $40.61 RAD 6646.5 VEL 12.189 PTH 7.15 VHP 8.285 DPA -15.76

L-I TII4E IMJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CDT TIN

2740.04 -19.15 7?.11 202.60 134.43 18 56 46 1740.0

2555.65 "|3.40 65.77 207.88 126.37 20 3 I 1555.6

2295.85 -?.68 48.91 212.08 125.38 21 27 4 1295.8

1864.32 "2.85 26.71 215.05 119.79 23 7 20 964.3

I640.96 ".77 4.08 216.21 118.27 O 46 16 641.0

1438,79 -2.66 348.07 215,05 119.73 1 45 30 458.8

1342.67 -?,62 397,89 212.08 123.38 2 14 33 $42.?

INC 2.2382 Vl 26.TQ4

APO 2?4.93 V2 26.4?6

ETC 276.78 LVI "19.47

RAP 315.20 ECC 1.4712

INJ _ LAT ZNJ 2 LONG

-1.02 60°?8

2.58 4?.65

6,27 28.3?

9.44 6.12

|0,85 343.07

9.44 327.48

6.27 513.28

DIFFERENT IAL COIRECTIONA

TOE ".6904 TRA-I.4172 TC3 ".OO?O BAU .0615

ROE -.4522 RRA ,O6gS RC3 .1605 FAU ,04761

FOE .6045 FRA |.0398 FC3-1.42?6 ||P 5066

DOE .8254 IRA 1.4169 9C) .1606 flP )11

LAUNCH DATE APR t) 1271

HELIOCENTRIC CONIC

RL 149.99 LAL .DO

RP 206.60 LAP "1.82

RC SO,l)? 6L "14.6D

PLAMETOCENTRIC CONIC

C3 2T.402 VHL 5.2)5

LNCN AZNTH LMCN TIME L'I TIME INJ LAT

50.00 18 13 3? 2?1D.84 -16.19

60.0? 19 24 4 2533.59 -12.46

TO.DO 20 53 34 2270.25 -6.72

60.OO 22 41 5 1933.76 -I.85

90.00 O 26 20 1606.99 .32

100.00 1 27 53 1408.23 -1.65

110.00 ! 56 56 1317.0? -6.72

DIFFERENTIAL CORRECTION3

TOE -.6837 TRA-I.402T TC3 .0053 DAD .062T

ROE -.4362 RRA .OS60 RC3 .1711 FAD .04896

FOE .6267 FP, A 2.1210 FC3-1.5467 89P 3142

BDE .8138 BRA 1.4039 8C3 .1712 FDP 386

MID-COURSE EXECUTION AccuRAcY

$GT 1813.2 6DR 520.2 $63 2S0.4

RRT ,2)56 RRF ".2941RTF "._v?$

6GO I|S6.$ R23 ".0412 RI3 ",8365

861 1017.7 DO2 SO4.) THA 4.19

FLIGHT TIME !)$.00

DISTANCE 371,$76

LOL 202.45 VL 53,$99 GAL "_.79 AZL $2.27 HCA 1_6.39 8Nk

LOP see.6) vP 25.468 GAP 17.06 AZP 88,66 TAL 3)8.69 TAP

GP 3,15 ZAL 122.11 ZAP 154,14 [TS 16D,56 ZAE 172.27 [TE

DLA "ES.D9 RAL 340.82 RAD 6646,0 VEL 12.139 PTN ?.tl VHP

INJ LONG INJ RT ASC INJ AZNTN INJ TIME

76.16 202.29 154.76 18 59 17

64.6) 207.57 128,64 20 6 17

47,5) 211.81 123.57 21 $! 24

25.05 214.84 119.81 23 13 19

2.19 216.03 518.28 O 53 ?

346.40 214.$4 119.81 1 51 21

336.47 211.81 123.57 2 18 53

MID-COURSE EXECUTION ACCURACY

SOT 1840.5 $GR 516,7 $63 267,0

RRT .2569 RRF ".2?72 RTF -.6429

$68 1911,6 R23 -,0450 R1) -,8440

$GI 1845.6 562 498.0 THA 4.45

OR$1T OETERM1MAT)ON ACCURACY

ST 44.5 SR 24._ $| 54.5

CRT .8010 CRI ,8540 EDT .9898

L$A 58.0 NSA 18.7 SS4 1,2
ELI 49.0 EL2 13,2 ALF 29.55

ARRIVAL DATE AUG 29 1971

[ARTN TO MAR1

205,02 [CC ,28555 INC 2,2663 Vl 29,?08

105,D? RCA 147,66 APO 2?0,32 V2 26,482

$),)5 ZA¢ 103.?S ETC 2?6,85 LVl -19.69

8,0)$ SPA -IS,)) RAP 515,46 ECC 1.4510

PO CST TIN INJ 2 LAT 1NJ 2 LONG

l?lg.2 -.01 5g.gs

IS33.4 _.56 45.58

1270.2 ?,24 28.01

g33,8 10,45 4,3g

60?,0 11.85 341.08

406,2 10,43 325.?6

317.1 ?,24 316.g3

ORBIT DETERMINATION ACEURACY

6T 45.2 SR 24.0 $3 35.?

CRT .5051CR$ *6338 CST .9687

LDA 60.1NSA 16,? SSA 1.2

ELI 49.3 EL2 13.0 ALF 24.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L*UNCH DATE APE 13 1i71 fLIGHT TIME i40.00 ARRIVAL DATE AUG 31 IRTI

H[LI(X[MTRI¢ CONIC OIITAIK[ 3T4.g4g

RL 146,gg LAL .00 LOL tOE.43 VL $3.39t GAL "4,iT AZL g8.30 HCA lIT.gg IRA

RP 201.75 LAP "I,6l LOP 330.10 VP ES.348 GAP |i.13 AZP 88,60 TAL 336,60 TAP

RC 59.850 GL -IS.l? GP 3,Eg ZAL 126,01ZAP 163,2S ET3 lSe.?g ZA_ $TI.1T [T[

PLANETO¢ENTR_¢ CONIC

C3 26,265 YHL 5,125 OLA -24,43 RAL 341,02 RAD 6645,S VEL 12,092 PTN 7,07 VHP 7,799 DPA -15,33

LNCM AZNTH LNCH TZHE L'I TIME INJ LAT INJ LONG INJRT A$C INJ AZMTH INJ TIH[ PO CST TIN

30,00 18 16 S3 2696.73 "17.22 ?5.22 202.00 135.0? 29 2 53 16gg.?

60,00 19 27 49 2Slt,Og -ll,Sl 03,53 207,30 128,89 20 g 40 15|l,l

TO,D0 20 56 32 2244,37 "5,74 46,18 211,58 123.73 Z| 35 57 1244,4

00.00 22 4T 49 1902.38 -.T? 23,30 214,6? 119,85 23 19 31 902.4

60.00 0 34 17 /5?/.65 1.46 .22 _lS.gl [18.25 1 0 29 571.6

100.00 I 34 36 1376,85 -,77 344.67 214,67 119.85 I S? 33 376.g

tlO.OO 2 I 54 1291.19 -3.74 335.I0 2]1.58 123.73 2 23 26 291.2

EARTH TO NAE8

206.03 [CC .Igll? |NC t.t654 Vt El.T08

lOg,4S RCA 147.75 APO Z6g. IT Y2 26,48F

6t,32 ZAC 103.06 ETC 276.92 LVl "i6,91

RAP Si3.TO [CC t.4323

INJ 2 LAT INJ 2 LONg

t,00 SO.It

4,§4 4§.S2

8,21 21,i3

11,43" 2.60

12,69 336.02

11,43 323,97

8.22 3tS.SS

DIFFERENT IAL CCRRECTIC_6

TOE -.6810 TRA-1.3873 TO3 .0180 6AU .0643

ROE -,4248 RRA ,0463 RC$ ,1623 FAU ,05083

FOE ,6496 FRA 2,2123 FC$-t,6?§S BSP 3196

BOE ,8027 6RA t,3881 EC$ ,1832 FgP 417

HIO-COUR6E EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SOT 1866,0 SGR 513,5 SG3 284,7 ST 45,8 SR 23,8 86 36,6

RRT .2799 RRF -,3022 RTF -.8478 CRT .8097 CRS .6379 C$T .9674

3GB 1935,3 R23 -,0492 Rl3 -,8490 LSA 61,2 MSA 16,7 SSA 1,2

$01 18TI,9 602 491,4 THA 4.73 EL! SO,O (L2 12,8 ALF 24,47

LAUNCH DATE APE 13 1971 FLIGHT TI,qE |42,00

HELIOCENTRIC CONIC

RL 149.99 LAL .00

RP 206.72 LAP -I,8t

RC 60,633 GL 013.66

PLAN[TOCENTRIC CONIC

C3 23.213 VHL S.O2t

LNCH AZNTH LNCH TIME

SO.O0 18 19 54

60,00 19 31 42

?0.00 21 3 44

60.00 22 94 58

90.00 O 42 53

100,00 1 41 46

ttO.O0 2 7 6

DISTANCE 378.386

LOL 202.43 VL 33.502 GAL -4.56 AZL 92.33 HCA 126.92 |HA

LOP 331,37 VP 25,234 GAP 16,21 AZP 88,54 TAL 338,90 TAP

GP 3,4$ ZAL 128,90 ZAP 162,24 [T9 168.99 ZAE 172.04 _T[

ARRIVAL DATE 8[P E Ig?t

EARTH TO MAR6

203,04 [CC .27919 INC 2.3254 Vl tg,?Og

107.62 RCA 147,Tg APO 262.26 V2 26.492

77.91 ZAC 103.98 [TC _76.98 LVI "E0.14

DLA -24.86 HAL 341,23 HAD 6645.1VEL 12.049 PTH 7,D3 VHP ?,568 OPA -13.11 RAP 315.92 [CC 1.4149

L-I TIME INJ LAT INJ LONG INJRT ASC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2679,7t -16.26 74.30 201,76 135.36 19 4 34 1676,T 2,01 58.2?

2466.77 -10.55 62.42 207.07 129.12 20 13 tO 1488.8 9.52 44.44

2218.20 -4,75 44,80 211,40 123,86 21 40 42 1218,2 9,16 26,23

1870.05 ,33 21,53 214.55 119,86 23 26 8 870,0 12,45 ,74

1534,65 2,65 358,15 215,84 118,17 I 8 28 534,6 13,96 336,83

/$44,52 ,33 342,90 214,35 119,86 2 4 10 344.5 12,46 322,11

1265.01 -4.76 333.72 21[.40 123.86 2 20 tI 265.0 9,16 314.15

DIFFERENT IAL CCRRECTION6

, TD[ -.6766 TRA-t.3?I? TC$ .0302 OAU .0962

ROE ".4120 RRA ,0344 RE3 ,194l FAU .03261

FOE ,6740 FRA 2,3089 FC3-1,8134 DiP 3253

BOg .7921 6RA 1.3721 BE3 ,1936 FSP 449

LAUNCH DATE APR 13 |971

HELIOCENTRIC CONIC

RL 149.96 LAL .00

RP 206.70 LAP -1.80

RC 61,483 r_ "16.16

PL4NETOCENTR|C CONIC

CS 24,238 VHL 4,923

HID-COURSE [XECUTI_ ACCURACY _61T OET(_NINATION ACCURACY

gGT 1890,4 SGR 510,7 $03 305,5 8T 46,5 $fl 23,S 66 38,0

RRT ,3047 RRF -.3294 RTF -.2522 CRT ,8148 ERE .040? CST .9662

8GB 1958.2 R23 ".0540 R|3 ".8539 LSA 62,3 MSA 16.6 ISA 1.2

6GI 1867,3 $62 494,7 THA S.04 ELl 50.6 EL2 12,5 ALF 23.9?

FLIGHT Tit#[ 144.00 ARRIVAL DATE 8EP 4 1671

DIITANCE 381.889 EARTH TO MARl

LOL 202,43 VL 33,413 GAL "4,45 AZL 92,36 HCA 130,19 |HA 203,27 [CC ,27259 INC 2,3566 ¥1 26,T06

L_ 332.64 VP 25,124 GAP 15.?9 AZF 88.48 TAL 339.02 TAP 109,21RCA 147.86 APO 268.¢6 VR 26.494

GP _,ll ZAL 12R,?? ZAP 161.20 ITS 169.16 ZA¢171.90 ETE 75.13 ZAC 104.11ETC 277.04 LV! -20.$6

LNCH AZMTM LNCH Y|NE L-I TIME IMJ LAT

50.00 18 25 0 2659.75 "IS.2I

60.00 19 $5 43 2466.56 -g.5g

70,00 21 9 9 21gl,63 -3,74

SO.O0 23 2 ST 1836,53 1.46

90.00 0 52 17 149S.50 3.91

SO0.OO ! 49 25 1511.00 1.4g

110,00 2 12 32 |268,45 "3.74

DIFFERENTIAL ¢CRRECTION8

TOE -.1604 1RA-1,3440 TC5 .0610 gAU ,0699

ROE -,SIS4 IRA .0_24 RE3 ,2070 FAU ,05496

FOE .6676 FRA 2.4086 PC$-1.9630 86P 3162

6DE .??18 6RA t,_442 BE3 .2156 P6P 460

LAUNCN DATE APR 13 I971

HELIOCENTRIC ¢CNIC

RL t4g,6g LAL ,00

RP R06.68 LAP -1.79

OLA "25.35 RAL 341,43 RAg 6644.7 VEL 12.009 PTH 7.00 VHP 7.343 OPA "14.89 RAP 316.11 ECC 1.$989

IMJ LONG INJ R7 A3C INJ AZHTH INJ TIME PO ¢6T TIN INJ 2 LAT INJ 2 LONG

73.40 201.55 135.63 19 T 20 1659,8 3,01 57.44

61,31 206,68 129.33 20 16 49 1466.4 S.$O 45.56

43.41 . 21t.25 123,g7 21 43 41 |191.6 10.16 23.00

19.69 214,49 119.83 23 55 IS 836.5 !S.49 358.79

355.96 21S.65 !18.03 1 I? 13 495.5 15,06 334.49

$41.06 214.49 !19,83 2 !1 16 311.0 15.49 3E0.16

532.33 22].25 123,97 2 33 10 238.5 10.16 312.72

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1694.7 3GR 506.4 SO3 323.5 ST 46.4 SR 25.2 SS 31.t

RRT ,3316 RflF ",3584 RTP "*_vI2 CRT ,8189 CRS ,6432 Eli .9i51

600 1061.7 R23 ",0564 RE3 -,0628 LIA 62.9 NSA 16.6 ISA 1.2

$01 1902,? 302 477,6 THA 3,43 ELI 50,4 EL2 12,3 ALP 23,60

FLIGHT TIME 146.00 ARRIVAL DATE SEP 6 1971

DISTANCE 385.439 [4RTH TO MAtS

LOL 202.43 VL 33.339 GAL -4,34 AZL 92,39 HCA 131.49 |HA 20|o1| gEE ,26156 INC 2.3890 VI 29,708

LOP 333.61 VP 25.021 GAP 16.38 AZP 88,42 TAL 339.13 TAP 110.59 RCA 147,6| APO 265,34 V2 66,466

6P 3.78 ZAL 121,g3 ZAP 160,13 ET6 169.30 ZA[ 171,70 ETE 72,93 ZAC 104.|6 ETC 277,00 LVI -20,60RC 66.398 GL "lG.b?

PLAMETOCENTRIC CONIC

C3 23.340 VML 4,831

LNCH AZNTH LNCH T1M[

60.00 16 26 12

60.00 16 31 $2

TD,O0 22 14 $0

60,00 23 I0 49

gO.O0 1 I 39

100.00 t 31 3T

• 110.00 2 18 13

DLA -25.82 RAL 341,04 RAg 6044,3 VEL 11.972 PTH 6.g? VMP ?.126 DPA -14,96

L*I TIME INJ LAT INJ LONG INJRT ASC INJ AZMTN INJ TIME PO C$T TIN

2436.96 "14,3E 72.31 201.37 135.67 lg 10 12 1940.0

2444.03 "6,g| 60,22 209.73 129.52 _0 20 36 1444,0

2164,79 -2,72 42,01 2|1.16 124.06 21 50 55 1164.6

1801,78 2,64 17,78 214,50 11R,75 23 40 51 601,8

1463,66 5,24 353,62 215,93 !17,83 1 26 53 453,8

1276.26 2,64 339,15 2t4.50 119.75 2 16 53 2?6.3

1211.61 -2,72 330,92 211.16 124.00 2 36 24 211,6

OIF_ERENT[AL ¢_R(CT[ON6

TD£ ".6613 TRA-1,3325 TC3 .0630 OAU .0715

RDE -,36?6 RNA ,DD9? RC3 o22D1 FAU DOg?IT

FOE ,7249 FRA 2.5256 FC3-2,1204 06P 3290

BDE .7666 BRA 1,3326 BC3 .2292 F6P 516

RAP 316.27 [CC 1.3841

INJ 2 LAT INJ 2 LONG

4,00 56.61

?,4? 42,2?

11.15 22.36

14.35 $66.76

16.21 331,97

14,55 318.13

11.15 311.27

ORBIT OETERN_NATION ACCURACY

6T 47.2 8R 23,0 36 40,S

CRT .6254 CR$ .6476 CGT .963?

LSA 64,2 MSA 16,6 SSA t,2

ELI 51,1 EL2 12.0 ALF 23.25

RIO-COURSE EXECUTION ACCURACY

3ST 1023.8 $GR 506.g $03 344.6

RRT ,3604 RRF -,3900 RTF -,0623

SGB 1g8g.5 R23 -.063? R13 -.6642

6GI 1933,0 $02 470.6 THA 5,77

530



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR J3 1171 FLIGHT TIN[ 148.00 ARRIVAL OATC |EP i i971

OIITAMCE 389.044

53.ER4 GAL -4,24 AZL 8E.4E flCA 132,75 SMA

MELIO¢EMTRI¢ CCN|¢

ML 148.99 LAL ,OO LOt. 802,43 VL

RP 201o87 LAP -1,78 bOP 555,18 VP 24.9|1 GAP 14.99 AZP 88.38 TAL 331.23 TAP

N¢ 83.3?8 GL -IT.19 GP 3,97 ZAL 128,48 ZAP 159.04 ITS 169.41 ZA[ 1?|,82 IT[

PLAN[TO¢ENTRIC CONIC

¢3 t2.SlD VNL 4,743 OLA -24,31 RAL 541.04 RAO 8443.1 VEL !1.957 PTH 6.94 VNP

29.?0R

111.93 RCA 14T,94 APO 252.24 25°494

71.57 ZAC 104,42 (TC 2??.14 -20.R3

EARTM TO MAll

800.8! ECC ,28091 INC 2.422? VI

V2

LYE

LNCM AZMTH LNCH TIME L'i TIME INJ LAT

50.00 18 29 28 2920.24 -13.55 .

80.00 18 44 !1 242I,82 "?.GS

TO.DO 21 20 48 213T,51 -1,88

8O.OO 23 19 42 tYSS,3g 3.8?

gO.DO I 14 17 1408.52 8.6?

100.00 2 6 19 1239.86 3.8?

110,00 2 24 11 1184.33 -t,68

DIFFERENTIAL ¢¢RRECTIONI

8.918 DPA "14,45 RAP 316.41 ECC 1,370R

INJ LONG INJ RT ARC INJ AZNTM INJ TIME PO CSY TIN |NJ 2 LAT INJ 2 LONG

71.93 201,24 136, t0 I9 13 10 1620,3 4,99 55,78

59,12 206.62 129.89 20 24 32 1421.8 8.44 41.18

40,58 211.12 124,t2 21 56 26 1137.5 12.14 20,86

15,?8 214.56 I19.63 23 49 ? ?65.4 15.84 354.81

551.06 216.10 1t?.55 I 3? 46 408.5 17.42 329,19

337.15 214,56 119.63 E 27 9 239.9 15,64 315,8T

329.30 211.12 124.12 2 45 55 184.3 12.14 309.78

NIO-COURSE EXECUTIC_ ACCURACY ORBIT DETERMINATION ACCURACY

,0711 BAU .075G 8GT lg4S,? 8GR 506.2 $03 367.4 ST 47,8 IR 22.? $8 41.8TDE -,8586 TRA-I,3171 TC3

RDE -.3786 RRA ".0033

FOE *7521 iRA 2.6282

80E .7587 BRA 1.3171

LAUNCH DATE APR 13 1971

RC3 .2340 FAD .05932 RRT .3908 RRF -.4234 RTF -.8644 CRT .8526 CR8 ,6520 ElY .9619

FC3-2,2891 88P 3359 8GB 2010.4 R23 "*0711 R13 -.8665 LSA 65.4 MSA |6.8 $8A 1.2

BE3 .2446 FSP 554 801 1956.3 IG2 463.4 THA 6,13 ELI 51.7 EL2 11.7 ALF 22,82

HELIOCENTRIC CONIC

flL 149.99 LAL .DO

RP 206°68 LAP -!.??

R¢ 04,414 Ca{. -17,73

PLANETOCL'NTRI¢ CONIC

C3 21,745 VHL 4.El3

LNCH AZNTH LNCH TIME

SO.DO 18 32 53

60.00 18 48 40

?O,OD Rt 27 8

tO,O0 23 29 23

90.00 I 2? 44

100.00 2 14 11

110,D0 E 3O 27

DIFFERENT IAL CCRRECT I01_

TO( -.8541TRA-I.2990 T¢3

FLIGHT TIN[ 150.00 ARRIVAL DATE 8IF 10 197S

DISTANCE 392.696

LOt. 202.43 VL 33.193 GAL -4.15 AZL 92.46 HCA 133.99 8NA

LOP 330.45 VP 24.826 GAP 14.60 AZP 88,29 TAL 339.3? TAP

4.17 ZAL 128,32 ZAP 157.92 ITS 189.50 ZAE 1T1.50 ETE

EARTH TO NARS

198,70 [CC *23497 INC 2.45?8 Vt 29,708

115,36 RCA 148.03 APO 249.56 Vl 2R,49l

70,37 ZAC 104.59 ETC 277.18 LVI "R1.07

OLA -26.81 RAL 542,05 RAD 6643.6 VEL 11.906 PTH 6.91 VHP 8.T13 DPA -14.19 RAP 318,51 ECC 1.5879

L-| TIME ]NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

2000.70 -12.39 TD.?7 201,15 136,51 18 18 14 1800,7 5.97 54.95

2399.17 -R.67 58.03 206.58 1_9.84 20 28 39 1399.E 9.42 4O.Ol

2109,75 -,6E 3R,13 2t1,13 184.13 22 E 15 1100,7 13,14 t9,34

1TEl.St _.16 15.85 2t4.71 119,45 23 58 10 726.9 Re. To 359.30

1357,97 8.25 340.19 216.39 117.15 I 50 22 358.0 18.72 328.05

1201.39 5.18 358.02 214,71 119.45 2 36 13 201,4 16.?8 313.87

1156,57 -.62 328,03 211,13 124.15 E 49 44 156.6 13,14 30R,13

aqRIT DETERMINATION ACCURACY

.0761 8T 45.3 8R 22.| 88 43,1

NID-CCUR$[ [XECUTICN ACCURACY

• 0807 BAU 8GT 1962.1 $GR 506.6 $03 391.4

RDE -*38RO RRA ".DIM?

IrD[ .7808 FRA 2,745R

8DE ,7401 ILqA 1,2991

LAUNCN DATE APR t5 IR71

N[LIOCENTRIC CONIC

RL 149°99 LAL ,DO

RP 208.61 LAP -1.76

MC 85,512 01. -10,27

PLANETOCENTRIC CONIC

C3 11.041 VHL 4,587

LNCH AZMTN LNCN TIME

50.00 II 35 25

60.00 11 55 19

?O.O0 21 33 43

lo.oo 25 40 ?

90.00 1 44 I

100.00 2 21 SS

IlO.DO 2 5? fl

RE3 .2488 FAD ,06204 RRT .4227 RRF ".4589 RTF ".8659 CRT .8401 CR8 ,8574 ElY .9601

FC3-E,4699 BIP 341t 8GB Z028.4 R23 ",0790 R13 "o8683 LSA 8R.S MRA 16,G ISA 1,8

8C5 ,261R FIP 595 8GI 1974,4 IG2 458,5 THA 6,58 ELI 52.1 ELM 11.5 ALF 28.41

FLIGHT TIN[ 152.00 ARRIVAL DATE &EP tR 1171

DISTANCE 396,591 EARTH TO MARl

LOt. 202,43 VL 33,128 GAL -4,06 AZL 92,4R HCA 135.28 INA 197.33 EC¢ ,24R?5 INC !,4944 Vl 29,700

LOP 337.72 VP 24.758 GAP 14.21 AZP 88,23 TAL 339.49 TAP 114.75 RCA 148.09 APO 248.68 V8 28.495

GP 4,38 ZAL 128,1R ZAP 156,?? ITS 169.58 ZAE 171.39 ETE 69.92 ZAC 104,?9 ETC 777.22 LVI -21.51

OLA "27.35 RAL 342,27 RAD 6643.3 VEL !1.078 PTH 6.89 VHP 6.518 DPA -IS.DR RAP 3tI.S8 [CO 1.3483

LoI TIME INJ LAT INJ LONG ]NJ RT ARC ]NJ AZMTH INJ TIME PO Ell T_M IHJ 2 LAT INJ 2 LONG

2581.23 -11.43 88.91 201.09 136.51 19 19 26 1581,2 I,g4 S4.13

2378.6S 05,89 56.94 206,55 129.9? 20 32 $8 IS76,6 10.59 38.9?

2081.42 .46 37.85 EI|,I9 124,15 22 8 25 10R1.4 14.1R 1?.74

1185.?5 i,53 11,57 214.94 119,20 24 8 13 RlS,? 17.95 349.81

1298.87 10,07 344,80 216,83 116,5? 8 S 40 298,9 20,15 322,31

SilO.20 8,53 532,74 214,94 IIR,20 2 46 18 160.2 17,98 S11.t?

1120,24 ,48 326,37 211.19 124.15 2 55 54 128,2 14.16 30e.68

ORBIT OETERNINATION ACCURACYOI FFEREN'r I AL COIRECT IONI dID-COURSE EXECUTION AccuRAcY

TOE -.4491 TRA-t.2?R3

ROE ".3531 RRA *.030Y

FOE .8108 FRA 2.1699

80E °?403 ERA 1°2?9T

LAUNCH OAT[ APR 13 1R71

MELI(XENTRIC ¢CNIC

RL 148,11 LAb *00

RP 208,71 LAP "1.74

RC 8R,857 GL "18,83

PLANETQ¢ENTRIC CONIC

C3 10.594 VHL 4.518

LNCH AZMTH LNCM TIME

50.00 18 40 3

60.00 19 58 11

?O.OC 21 40 45

80.00 23 52 15

60.00 2 G 6

lOD.O0 2 59 1

110.00 2 44 ?

YC3 .0902 BAD .0788 8GT 1974,? 8GR 508,4 303 416,0 ST 48.? 8R 22.2 $5 44.5

RC3 .2R48 FAU .06488 RRT .4513 RRF ".4V6_ RTF -,_.95 CRY ,8452 Cel .1537 tit .9582

rc3-t.6815 8sp 3452 308 2039,1R23 -.08?5 R13 -.l?2t LIA 67.8 NIA 16.8 SSA 1,2

8C3 .2785 FIP 838 SGI 1989.0 302 449,| THA ?,08 ELI $2.4 EL2 IO.I ALF 22,20

FLIGHT TIME 154.00 ARRIVAL DATE 8EP 14 1971

DISTANCE 400.125 EARTH TO MARS

LOL 802.45 VL 53.085 GAb -3,g? AZL 92,53 HCA 136.55 INk _88,IT ECC .84483 !NC 2.532? Vl 29,?08

LOP 338,88 VP 24.648 GAP 13.84 AZP 88.|8 TAL 339,81 TAP 118.14 RCA 148.14 APO 244,19 V2 26.493

GP 4,61ZAL 12?,98 ZAP 155.59 IT8 169.63 ZAE t71,30 ETE 70,08 ZAC 105,00 ETC 277.25 LV! -21,51

OLA -2?,85 RAL 342.48 RAD 6643,0 VEb 11,849 PTH 6.87 VHP 8,326 OPA -13.?0 RAP 314.12 ECC 1.3356

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2561.88 -10,47 69,0? 201.09 136.68 19 22 45 1561.9 ?.g! 53.31

2354.05 -4.?0 55.85 208.59 130.07 20 3? 25 1354,0 11.36 37,15

2052.43 1.57 36.14 211,32 124.12 22 14 58 1052.4 IS.11 11.14

1840.82 8.01 8,86 215.28 i18,86 2_ 19 34 140.8 19.17 34?.04

1221.77 12.38 340,32 217.56 115.63 2 26 28 221.8 21.t9 317.33

1115.29 8.01 330.23 215,28 118.88 2 57 38 115.3 19.17 501.41

1090.24 1,57 325.06 211.32 124.12 3 2 2? 90.2 13.18 305.0t

ORBIT DETERMINATION ACCURACY

ST 49.0 IR 22,0 IS 45.9

_RT ,8509 CR6 .6710 CST ,0565

LIA 68.? NSA 16.6 IRA 1.2

ELI 52.? EL2 10.6 ALF 21.97

OIFFERENTIAL CCRRECTIQN8

TD[ -.6438 TRA-I.2587 TC3 .Ogle BAU .0812

RDE -.3464 RRA -.0452 RC3 .2812 FAU ,06?48

FDE .8416 FRA 3.0010 FC5-2.8644 88P 3485

8D[ -7311 RRA 1.2596 RC5 .2g79 FIP 684

MID-COURSE EXECUTION ACCURACY

SGT 1984.3 SGR 511.8 $03 443.8

RRT ,4912 RRF -,5351RTF -.8714

$02 204g.3 R23 -,og?3 R13 -.8?46

SG1 2001.0 SG2 442.1THA 7.59
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAeeCM 0AT[ 4PR IS ti?t

MttloctNTRIi CGNIC

RL 149,91 LAL .00

RP 209*73 LAP "1.73

RC 67.877 _. "It.DO

PLANETO¢ENTRIC CONIC

C3 GS.SOl VHL 4.450

LNCM AZNTH LNCN TII4E

SO.00 10 43 SO

60.DO 20 3 19

1'0.00 91 46 14

00.00 0 IO 12

67.43 2 28 34

tOO.DO 2 63 4.

110.00 t 51 39

FLIGHT TEND Iii. O0

DISTANCE 403.096

LOI. tot.43 VL |3.000 6AL "_.69 AZL 99.$? HCA IGY,8O 8NA

LOP 340.26 VP |4,SIS GAP 13.47 AZP 86,D9 TAL $00.75 TAP

GP 4.80 ZAL 197.?9 ZAP I04.07 ST6 169.i? ZA[ 171.90 ST[

190.03 ECC .94090

lIT,S) RCA 146.10

TO.iT ZAC 109.93

DLA -28.3D RAL 342.?5 flAD 6149.7 V[L 11.|94 PTH 6.64 _P R.|49 DPA -10.44

L-| TIME INJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ TINE PO COT TIN

8549.69 "D.S2 68.94 201o19 106.04 19 96 10 1549.6

9331.34 -3.70 $4.T6 906.6? 130.16 90 49 T 1031.3

2092.60 E.?I 04.58 911,59 124.06 99 91 S? 1022,D

159D.37 D.66 6.D9 215.75 118,39 O 32 43 590.4

1144.42 16.60 336.65 919.91 110.36 2 47 38 144.4

1064.86 9.66 327.39 915.75 116.39 3 IO 49 64.8

1019.40 9.71 390.50 991.52 194.D6 0

DIFFERENTIAL ¢CRRECTION6

TOE -.6376 TRA-t.£359 TC3 ,IO?O BAU .0849

ROE-.33?4 RRA -.0604 RE3 .2991 FAU .07049

FOE .6746 FRA 3.13T4 FC3-3.D620 BAP 3498

ROE .7214 DRA 1.2370 BC3 .3176 FSP 701

AR21¥AL DATE 6[P I ! IITI

EARTH TO NARD

INC 9.9797 VI 2i.?g9

APO 941.0i V9 91.4iD

(TC ETT.2T LVI -21.82

RAP 016.62 ECC I*6259

INJ 9 LAT INJ 9 LONG

8.DT 99.48

19.39 3D.71

16.21 |4.49

20.30 343.69

94.89 012.$0

90.90 005.26

g 9D 69.4 16.91 303.37

MID-COURSE EXECUTION ACCURACY _91T DETERMINATION ACCURACY

8Gr IRJD.? 6_ 017.1 6G3 479.3 IT "49,2 6R 21.8 6| 47.3

RRT .5270 RRF -.0750 RTF -.8703 CRT .8662 CR6 .6789 COT .9940

6GO 9054.6 R23 -.1076 R10 -.877D LDA 6m.7 MSA 16.6 SSA 1.9

691 2006.2 699 435.9 THA 8.19 ELl 52.8 £L9 lO.I ALF 21.81

LAUNCH DATE AFN 13 |DYI FLZGHT TINI[ 102.D0 ARRIVAL DATE 8EP 16 IR?I

HELIOCENTRIC CONIC

RL 149.99 LAL .OO

RP 206.77 LAP -1,71

RC 69,140 GL -19.96

PLANETC_ENTRIC CONIC

C3 19.259 VHL 4.306

LNCH AZNTH LNCH TIHE

50.00 18 4T 46

DO.DO 2O 8 05

70,00 21 66 I?

80.00 O 27 25

R3.61 I 66 4

100.00 3 10 17

Rio.Do 2 59 36

DISTANCE 407.704

LCR. 902.43 VL 06.947 GAL -0.81 AZL 99.61 HCA 109.01 6HA

LOP 341.62 VP 24.400 GAP 10.11 AZP 86,Dt TAL 009.85 TAP

GP 3.1| ZAL I2?.6O lAP 193.13 [T8 169.69 ZA[ t?I.IR [TE

DLA -26.93 RAL 042.99 RAD 6649.6 VEL 11.601 PTH 6.62 VHP 5.995 OPA -10.1D

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2623.4? -8.57 67.42 201.21 136.98 t9 29 SO 1523,5

2308.50 -2.70 53.67 206.8! 130,23 20 47 3 1308.5

1991.86 3.88 32.9D 211.78 193.96 22 99 29 691.9

1500.58 11*57 2.62 916.41 117.79 O 52 56 500.6

1239.44 17.08 043.85 219.15 110.71 2 IO 44 909.4

lO05.O5 11.57 323.98 216.41 117.72 3 27 t 5.0

1038.66 3.88 321.8D 211.78 123.96 3 16 55 38.?

EARTH TO NARD

190.98 ECC .90963 INC t.e_48 Vl 99,709

118.91 RCA 148.23 APO 239.73 V2 29.4D0

?l.Re 1AC I09.46 [TC 277.2R LV! "22.06

RAP 016.S6 ECC 1.3le9

INJ 1 LAT INJ 2 LONG

9.82 51.66

13.2D 35.66

17.97 12.68

21.99 040.07

25.39 31R.74

21.99 301.44

17.27 001.61

DIFFERENT IAL CCRRECTZON8

TOE -.6516 TRA-I.9125 TC6 .1131 9AU ,0669

ROE -.0290 RRA -.D?44 R¢3 .3180 FAU ,07363

FOE ,9092 FRA 3.2614 FC3-0.0099 |SP 3519

DOE .7122 BRA 1.2|46 Be3 ,3375 FOP ?23

LAUNCH DATE APR 10 1971

HELIOCENTRIC CONIC

RL 14D,RD LAL ,DO

RP 206,89 LAP "I,?D

NIO-COUR6E EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

6ST 19DO.4 6DR 584.8 690 902.4 6T 49.4 6R 2l.S 86 48.7

RRT .560D RRF-.SIS6 RTF -.6746 CRT .6769 CR6 .6864 CST .951T

8GB 2008,4 R90 ".1101 RIO -.679D LSA TO.? MSA 16.6 666 l.I

6GI 1010.2 $92 422,6 TMA G,80 ELI 63.0 EL2 6.7 ALF 21.6D

FLIGHT TII_ 160.00 ARRIVAL DATE GEP 20 IRTI

DISTANCE 411.542 EARTH TO MAR8

LOt. Z02.43 VL 32.296 6AL -0.70 AZL 92.66 HCA 140.34 OMA 193.DO ECC .|0172 INC 2.6991 Vl 29.706

LOP 042.79 VP 24.409 GAP 12.?T AZP 8?.95 TAb 03D.99 TAP 190.DO R¢A 14D.98 APO 23?.?2 Vt 28.400

GP 5.40 ZAL 197.40 ZAP 151.84 ST8 169.70 ZAE 171.10 ETE 73.60 ZAC 100.77 ETC 277.3D LVI -Zt.OSRC 70.455 GL -tO,50

• PLANETOCENTRIC CONIC

C0 10.784 VHL 4,339

LNCN AZNTH LNCN TI_

50.00 18 51 52

8O.OO 20 14 9

70.00 |2 4 51

80.OO O 51 37

OJ.20 I 40 _9

lOG.DO 3 34 20

ttO,OO 0 • 13

DLA -29.4D RAL 040.19 RAD 6642.3 VEL ll,?eI PTH 6.81 VHP 5.794 DPA -19.91 RAP DID,S1 ECC 1.0088

L-| TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 9 LAT |HI 9 LONG

2504,0/ -7.62 66.61 201.04 I$?.II 19 30 08 1504.4 IO,?8 5D.85

6295.49 -1.69 $2.51 2OT,DI 100.91 90 S2 15 128S.S 14.26 04,39

1959.84 9.QD 31,99 211.13 120.89 92 07 31 959.6 18.35 10,84

1449.49 14.10 057.91 917.44 116.59 1 15 4D 449.4 20.84 034.T8

1290.49 |?°06 348.D6 t19.14 ll4.OO 9 1 $3 290.5 9S.g? 323.90

9911.90 I4.1O 997.19 917.44 116.59 5 19 D 52I_.? 23.84 274.D4

1006.66 S.OS 390.2I 9i9.13 193,89 3 20 O $.? 19.0S 290.T5

DIFFERENT IAL CORRECTION8

T02 -.6208 TNA-t.14_O TC3

ROE ",3rid ERA -.0030

FOE .Sit? FRA 3.4991

DOE .8867 iRA I.IOS?

LAUNCM DATE APR 10 IO/I

HELIOCENTRIC CONIC

RL 14S,SJ LAL °OO

RP 901.IT LAP -|,ll

RC TI.DID 6L -91,_0

PLANETOCENTRIC CONIC

C0 18.017 VHL 4.880

LNCM AZHTM LNCN TIME

$0.00 Ii 06 O

90.00 20 20 I

TO,DO 92 14 I1

?9.34 I 99 43

TO.34 I 28 40

79.34 I 96 43

110.00 0 IT 33

.8999 RAU .DIDO

RC3 .3367 FAU .OTTO?

YCS-S.OSSO ZOP 04DO

DC_ .3699 FSP 000

M[O-COURDE EXECUTION ACCURACY OIDlT OETEOMINATIOR ACCURACY

SOT 1979.0 OGR 505.1 6G3 i04,0 IT 49.1 IR 21,3 08 50,1

NRT ,9698 NRF ",80|1 RTF ",_,73 CRT ,8189 CR8 ,4292 COY .B494

SGl 9049.1 R|O ",lOOT RIG -,9016 LSA 11.4 MSA 19.9 98A I,t

9GI ZOOS,| 6G9 491.0 THA 9.60 ELI 09.1 EL9 9.9 ALF 21,76

FLIGHT TIME 169.00 ARRIVAL D_T[ iEP 99 IJYl

DilTANC| 4I|.A06 EARTH TO NARD

LOt. 102.40 VL _2.84| GAL "0.6R AZL 99.T| HCA 141.t0 iMA 19t.Dt [¢C .tiTS! |NC 9.T066 Vl El. TOO

LOP 044,01 VP |4,339 GAP $2,49 AZP 0?,08 TAL 34D,Q? TAP ItS,IT RCA 141,3| APO 900.9i V9 9t.474

GP S.?O ZAL 117.90 |AP 1|0.|9 [T8 |69.Sl ZAE |71,03 ETE TI.il ZA¢ IDI.DT ETC 977.01LV| -2|.60

DLA -00.0? RAL 04_.4| RAO S142.1 VEL ||.?i| PTH R.?R VHP |.R|S DPA -11.S|

L-I TIME INJ LAT INJ LONG INJ RT ARC ]NJ AZMTH INJ TIME PO CST TIM

2419.3D -S.S? SO.80 909,$9 |3T,92 IS 0? 34 1409,4

9269,91 -.OR 01.46 107,98 100,3D 90 S? 40 1999.9

1996.0R D.06 96.50 911.IS 193.63 99 46 IT 696.4

1334.84 18,D4 361,04 919.18 114,46 I 49 S? 034.9

1004.94 t8.04 091.04 919,19 114.46 I 46 $7 034.6

1304.64 18.D4 351.34 919,18 114.46 I 48 S? 334.6

6261.22 6.36 296.05 919.56 123.60 0 I $4 5961.2

DIFFERENTIAL CCNR(CTION8

TOE -.6193 TRA-I.180T TC3 .IISD BAU .0g68

RDE -,0140 RRA -.Ill1 RC3 .3396 FAU ,08041

FOE .9806 FRA 3.5910 FC3-3.8005 RRP 362?

ROE .6944 BRA 1,1ODD BC3 ,3?88 FRP D94

MID-COURSE EXECUTION ACCURACT

6ST 1900.3 6DR 64D.S SGO 06?.?

RRT ,D037 RRF -.6962 RTF -,8?39

698 9Ds4.g R20 -.1409 RIO -.6812

691 2019,0 $92 41?,T THA 10.41

RAP 01S,40 [C¢ 1,0014

INJ 9 LAT INJ 9 LONG

It,TO 00.01

15,24 00.20

19.46 8.8?

26.56 067.19

26.56 327.12

26.56 3_?.12

19.45 2?5.89

ONSIT DETERNINAT|ON ACCURACY

8T 49.4 IR 91.Z 96 $1,T

CRT .BIBS CR6 .711D C$T .9485

LSA 79,? MDA 16.? S6A 1,1

ELI 03.1ELE 8.7 ALF 91.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 19713

LAUNCH DATE APR 13 |971

HELIOCENTRIC CONIC

RL 149.9l LAL .DO

RP lOS.R3 LAP -1.89

RE TI.IEI 4L -21,93

PLANETOCENTRIC CONIC

C3 tT,DI3 VML 4.232

LNCM AZNTN LNCN TIME

30.00 19 O 3?

RO.OO 20 29 12

?0.00 22 24 23

T?.Se I 13 21

??.IS | 13 21

??.68 ! IS 21

IIO.OO 3 2? 4?

FLIGHT TIN( 184.00 ARRIVAL DATE 9EP 24 197t

[ARTN TO NARD

191.24 ECC .22424 INC Z.?552 V! 29.?00

I23,gs RCA 148.3D APO 234.13 V2 2S.4GS

TS,N ZAC 108.40 ETC Z?7.31 LV[ -28.92

DIITANC[ 419.302

32,T93 GAL -3.59 AZL 92.76 HCA 142.67 SMALOL 202.43 Vb

LOP 345.33 VP 24.294 GAP 12.09 AZP 87.80 TAL 340.18 TAP

GP S.03 ZAL 126.98 ZAP 149.13 [T3 169.88 ZAE 170.94 ET[

DLA "30.98 HAL 34].7| RAO 8841.9 VEL ll.7A| PTM 6,77 VNP 5.470 OPA "12,33 RAP 319.24 [C¢ t.2948

L'I TINE |NJ LAT |NJ LONG |NJ RT ARC INJ AZNTN |NJ TIN[ PO C8T TIN INJ 2 LAT INJ 2 LON6

2498,41 "3.72 35.00 201,78 137.31 19 41 43 1499.4 12.64 49.17

2238.6T .37 50.33 207.61 130,30 21 3 31 1238,Y IG.22 31.97

1890.84 T.?O 27.64 213.10 123.38 22 55 56 990.8 20.80 D.?$

1368.98 19.52 354.14 219.27 114.97 1 38 SO 399,0 2?.IS 321.88

1366,85 18.52 354.14 219.27 114.87 ! 38 !0 3E9,0 27.18 329.8R

1308.93 18.52 354,14 219.27 114.87 I 38 lO 369.0 27.16 329.8D

S225.70 ?.tO 294.47 213.10 123.38 S II 33 5223,? 20.60 2?3.5?

DIFFERENT IAL CCRRECT1ONS

TOE -,SlOg TRA-I.1304 TC3 .1231 BAU .0933

ROE -.3D73 RRA ".1300 R¢3 .3929 FAU ,08419

FOE 1.0222 IrRA 3.7551FCS"4.OD?? BSP 3493

8D£ .SD33 ERA 1.1379 OC3 .4022 FOP 952

NIO-COQRSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SOT 1984.4 SG_ 565.6 SG3 D02.9 8T 49.2 SR 21.0 89 $3.E

RRT ._74 RRF -.7348 RTF -.8765 CRT ,9102 CR8 .?239 CST .9433

SG8 2044.3 R23 -.1647 RI3 -.8841 LRA 73,6 NSA 16.8 SSA l.I

SGI Z002.0 SG2 413.3 THA ll._? EL| 5_.9 EL2 8.1ALF 21.79

LAUNCH DATE APR 13 1971 FLIGHT TIN( 166.00 ARRIVAL DATE 8[P ES 19?l

HELIOCENTRIC CONIC

ML 149.99 LAL .OO

RP 207.00 LAP -1.64

RC 74.S83 CA. -22.47

PLANETOCENTRIC CONIC

C3 17.531 V14L 4.189

LMCH AZNTH LNCH TIME

DO.DO 19 5 18

S0.00 2O 32 45

l'O.OO 22 35 4?

TS.|2 I 5 32

?S.12 l S 32

?i.lZ 1 5 32

110.00 3 39 9

DISTANCE 423.221

LOL 202.43 VL 32.?54 GAL -3.53 AZL 92.81 HCA 144.13 SNA

LOP 346.39 VP 24.199 GAP 11.76 kip 87.72 TAL 340.28 TAP

GP S.38 ZAL 128.77 ZAP 147.76 ETS 169.65 ZAE 170.81ETE

EARTH TO MARS

290.45 ECC .22083 INC 2.80?4 Vl 29.?08

124.41 RCA 148.40 APO 232.51 V2 ES.4SS

81.98 ZAC 106.76 ETC 277.30 LVI -23.E3

DLA -31.25 RAL 344.01 RAO 6641.7 VEL 11.730 PTH 6.76 VHP S.317 DPA "12.02 RAP 316.04 ECC 1.2889

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2447.47 -4.?? 64.20 202.06 137.39 19 46 5 1447.5 13.57 48.34

2214.76 1.43 49.19 208.01 130.25 21 9 40 1214.0 17.20 3O.Yt

1852.67 9.12 25.61 213.75 123.06 23 S 40 852.7 E1.79 4.43

1398.88 19.OO 356.62 219.42 115.28 I 28 Sl 398.9 2T.?6 33E.ZD

1398.88 19.00 356.62 219.42 115.28 I 29 Sl 398.9 27.79 332.ED

1398.88 19.00 356.62 219.42 !15.25 I 28 51 398.9 27.76 332.80

9187.53 9.12 292.43 213.75 123,06 5 22 IV 5187.5 21.YS t71.96

DIFFERENTIAL CCRRECTIONS

TDE -.SODS TRA-I.lO2E TC3 .113| BAU .0993

ROE -.3014 RRA -.1503 RCS .4072 FAU .08793

FOE 1.0643 FRA 3.9289 FC3-4.3383 BOP 3505

DOE .678D lIRA I,l124 De3 ,423E FOP IDlY

LAUNCH DATE APR 13 ID?l

HELIOCENTRIC CONIC

RL /49.99 LAL .DO

RP 2D?.08 LAP -l.G3

RC 76.|80 GL -23.14

PLANETOC[NTNIC CONIC

C3 l?.2SO VHL 4.18|

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT lgSO.? SGR 586.6 SG3 639.8 ST 49.2 SR E0.9 SS S4.D

RRT .GgT? RRF -.?715 RTF -.8750 CRT .9229 CR3 .7386 CST .S40t

SG8 2037.0 R23 -.lOSO Rl3 -,8842 LSA 74.D NSA 16.9 98A 1.1

SGI ltg5.1 SG2 410,9 TNA 12.39 EL! 52.S EL2 T.S ALF 21.St

ARRIVAL DATE SEP 28 ID?I

EARTH TO MARS

• 21764 INC 2.8830 Vt 2D.?DR

148.43 APO 231.01 V2 EG°448

lOT.IS ET¢ 277.28 LVi -23*51

-I!.?0 RAP 318,79 ECC l.E93i

FLIGNT TIN( 168,00

;P

DISTANCE 427.193

LOL 202.45 VL 32.713 GAL -3.47 AZL 92.86 MCA 145.40 SNA

LOP 34?.88 VP 24.130 GAP !|.44 AZP 87.64 TAL 340,37 TAP

9.?D ZAL 126.54 ZAP 146.32 [TS 169.91 2AE lTD.84 ETE

OLA -31.98 RAL 344.32 MAD 9_l,i VEL 11.716 PTH 9.73 VMP

189.72 ECC

125.T7 RCA

83.?3 ZAC

3.|70 OPA

LN(H AZMTM LNCH TIN[ L-I TIME INJ LAT

SO.O0 19 IO 14 2426.4? -3.02

RO.OO EO 39 44 ElgO.SI 2.50

70.00 2E 44 41 1910.84 10,97

T4.G8 O 38 46 1425.99 19.47

?4.DR O 3R 48 I425.R5 19.47

?4*ll OSl 4i 1423,93 19o47

liD,DO 3 52 3 914S,30 |O,S?

DIFFERENTIAL CCRRECTIONS

TDE -,Sit9 TRA-I,OG28 TC3 .12i2 |AU .1043

ROE -,tRIG RRA -.1713 RC3 ,434R FAU ,OR|3O

FOE I.tOt4 FRA 4,1033 FC3-4,93T5 SIP 3305

SOl ,RDI9 ERA 1,OTIS JC3 ,4S98 FIR lOTS

LAUNCH DATE 4PR 13 IIYt

HELIOCENTRIC CONIC

|NJ LONG INJ RT ASC INJ AZMTH INJ TIN[ I_ CST TIM INJ 2 LAT INJ 2 LONG

63,40 202.42 13?.46 19 50 42 1428.3 !4.50 47.49

45.02 208,48 130,24 21 19 14 3190.3 18.20 90.42

23,34 214.54 122.64 23 18 52 810.9 23.0? 1.84

358.91 218,_2 !!5.73 I 20 32 425.9 28.33 334.33

398.91 219,82 liD.T3 I |0 32 425.9 26.39 334.$3

358.91 219,62 115.73 I 20 31 425,9 28.39 334,53

980.|7 214.54 122.84 3 34 18 $|43.| 23.0T 988.14

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1|13,5 3DR 611.9 S83 1?8.| IT 48.4 8R 20.8 l| 3i.2

RRT .?230 RRF -,4033 RTF -,_993 CflT ,9343 CRI ,YSEI C|V .93SY

88| 1009.0 R23 -.1993 RI3 -,88T? LSA ?S.I MSA 17.0 88A l,O

881 |l|?,| 882 408,1TNA 13,71 [L! 52.2 EL2 9,5 ALF 22,33

FLIGHT TIN( |TO°O0 ARRIVAL DATE 8EP 30 lOft

DIITANC[ 431,!23 [ARTN TO HARI

RL 14S.D9 LAL .00

RP 207.|? LAP -1.91

NC ?T.?|l _ 023.99

PLANETOCENTRIC CONIC

C3 IS.SSO VHL 4.tit

LleCN AZNTN LNCN TINE

30.00 19 13 ED

lO,OO EO 4? SO

?0.00 23 3 45

73,31 O 48 39

?3.Sl O 48 3?

73,31 0 4O 9?

110.00 4 ? ?

OIFlr(R[NT/AL CORRECTICQ_I

?DE °,9U4| TNAo|,O3DO TC3 ,0938 BAU ,lOD?

NDE ",lUll RRA "*1184 RCS .4614 FAU ,ODSll

POK |*IS?? FRA 4*_DS FC3-4.D090 BSP 34?0

BOC ,UA_) MA |,0|4_ |¢S ,4?04 FOP ||S$

LOL 202.43 VL 32,9?| _AL -3.41 AZL 92.92 NCA !36.68 SMA 189.04 [CC .21499

LOP 349.12 VP 24.083 GAP 11.12 AZP 87,58 TAL 340,49 TAP 127.12 RCA 148,48

GP ?,IT ZAL 129,$R ZAP 144,84 (TS ISD,SS ZA[ I?D,33 (T[ 39,84 ZAC |07,5R

OLA -32°48 RAL 344,S| RAD $641,4 V[L 11,704 PTN 5,?4 VHP S,D30 DPA "11,38

L*i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIN£ PO COT TIN

2408,48 -2,9? |2.S0 202,85 137,$1 19 35 33 1409,8

2195,33 3,60 45,83 209,05 130.17 21 23 |3 1198o4

I?SS.0S IE,41 20.?5 215,33 122.08 23 33 9 ?33.0

1490.33 19.94 1.03 219,89 116.19 l 13 ? 430.S

1450.33 19.94 1.03 219.89 119,19 I 13 ? 4SO.S

1480,33 tD,D4 !.03 21D.99 118.19 I t3 ? 4SO,S

IOD?,D! le,41 _07,57 2IS,S3 122.08 S 40 48 SOD?,D

INC 2.9229 Vl 21. TOI

APO 229o82 Vt 28.431

ETC 2??.29 LVl -23,99

RAP 315,S0 [CC |,2741

|NJ 2 LAT |NJ 2 LON6

15,42 43.83

19,20 EG.OA

94.48 338.84

2S.R7 333.60

21,1? 333oS0

2R.9T 338,90

E4,45 298.DD

ORBIT O[T[RNINATION ACCU_A¢Y

8T 48,? SR ZO,$ SS $9,1

CRY ,|454 ¢R8 ,?721 COT ,DIS|

LIA ?S,? NSA I?,_ 98A |,0

ELI 88,1 tl.t S.I ALV It,41

RIO*COURSE EXECUTION ACCURACY

8GT 1103,5 8M $42,S 883 ?1R.0

RRT .7419 RRF ",8389 RTF -,870?

860 1009.1 RE3 ".2293 RI3 -.8848

8GI 1366.4 SG! 4tl.7 TNA 14.18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATH APR t3 19TI

HHL|O¢EHTRI C COi|C

RL 148.99 LAL .OO

RP 297.26 LAP -! .Sit

RC TT._Jt GL -24.33

PLANETOCENTR I C C¢3N ! C

C8 1Q. 708 VHL 4.087

LNEH AZMTH LNCH TIHE

30.00 19 20 57

60.00 20 SI 9

70.00 23 22 26

71.98 0 4t 48

71.99 0 41 48

71.98 0 41 48

110.00 4 25 49

PLIGHT. TIN[ 172,00

OlSTANCE 43S.110

-3°37 AZL 82.88 HCA t4?,92 SNA

ASRIVAL OATH OCT t 1871

LOL 201,43 VL 32,630 GAL

LOP 3S0,39 VP 24,005 GAP 10,82 AZP 87,47 TAL 340,54 TAP

GP T.81ZAL 126.08 ZAP 143,3| ETS 188.50 ZA[ l?O,OG ETE

EARTH TO HAil

138,40 ICe ,EI181 IRe 2,R033 Vl n,TO!

128o47 RCA 148.48 APO 228,)2 V2 21,420

94.10 ZAC 108.08 £TC 2?T.23 LVI -24.24

OLA "33.13 RAL 348.00 RAO 6641.3 V£L 11.684 PTH 8.73 VHP 4.895 DP4 -ID.SR RAP 315,18 ECC 1.2730

L-I T|ME INJ LAT INJ LONG ]NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2390.34 -t.go 61,80 203.35 137.55 20 O 47 1390.3 16.35 43.78

2139.|? 4,73 43.39 209.?! 1SO.D? 21 30 49 1139,6 20.23 26.60

1705.40 14.47 17.55 216.78 121.26 23 50 52 703.4 26.03 3IS.it

1473.T5 _9.41 3.06 220.22 116.88 ! 6 22 473°8 L_J,S9 338.57

14?3.?3 20.41 3.06 220.22 1t6.88 t 6 22 4?3.8 29.59 338.57

1473,73 _0.41 3.06 220.22 116.68 1 6 22 4?3.8 29,59 338.57

6040.26 14.4T 284,38 216.78 121.28 6 6 29 3040.3 26.03 261.93

DIFlrHRENTIAL CCRRECTIONS

TOl_ -.5880 TRA-l.D017 TC3 .0798 BAU .1113

ROH -.2881 RRA -.2206 RC3 .4g18 FAU .10054

FOE 1.2084 FRA 4.4937 FC3-5.2097 BSP 3432

80( .8548 IRA 1.0257 8C3 .4902 F_P 1226

MID-COURSE E_EcUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1869.5 _GR 673.9 SG3 761.0 6T 48.3 _ 20.9 83 I6.?

RRT ,7705 RRF -,8_48 RTF -.8675 CRT °9608 CR8 .7901 CST .9279

SG8 1988.9 R23 -.2530 R13 -.8851 LiA 77.7 MSA 27.3 33A 1,0

SGt t944,9 SG2 415.0 THA 16.40 EL1 52.4 HL2 5.4 4LF 22.88

LAUNCH OAT[ APR 13 1971 FLIGHT TIME 174,00 ARRIVAL DATE OCT 4 1971

t'_LIOCENTRIC CCNIC

RL 149.99 LAL .OO

RP 207.37 LAP -1.56

RC 80.909 GL -25.28

PLANETOCHNTRIC C_NIE

C3 16.504 VHL 4.062

LNCH AZMTH LNCH TINH

SO.O0 19 26 48

60.00 21 3 48

70.00 23 49 25

70.69 0 35 t 6

70.69 0 35 16

70.69 D 35 16

110.00 4 52 48

OI$TANO[ 439.112

LOL 202.43 VL 32.605 GAL -3.32 AZL 93,05 HCA 149.19 SMA

L_P 33|,65 VP 23°945 GAP ID.52 AZP 87.38 TAL 340.61 TAP

GP 8.10 ZAL 125.84 ZAP 141.74 (TS 169.44 Z_E[ 189.62 ETE

DLA -33.79 RAL 345.38 RAO 6641.2 VEL 11.685 PTH 6.72 VHP 4.76T IRA -|D.GD

L-I TIHE ]NJ LAT INJ LONG INJ RT ASC |NJ AZHTH INJ TIN( PO CST TIM

2371.02 -.93 61.00 203,93 137,57 20 6 19 13?1.0

2112.79 5.go 44.30 210.47 129.94 21 39 0 11t2.8

1623.74 17.30 12.92 218.57 119.92 24 16 29 623.7

t495.65 20.87 5,00 220.62 117.20 1 0 12 495,7

1495,65 20.87 5,00 220.62 117.20 ! 0 12 495.7

1495,65 20,87 5.00 220.62 117.20 l D 12 495.7

5958.60 17.30 279.74 218.57 219.92 6 32 6 4958.6

EARTH TO MAR8

187,82 ECC ._0924 INC 3.0331 Vl 29.?08

12g.Bo RCA 148,52 APO 227,12 V2 26.413

98.66 ZAC t08.57 ETC 277.19 LVI -24.62

RAP 314.76 ECC 1.2716

INJ 2 LAT INJ 2 LONG

17.28 44.87

21.29 25.20

28.08 349 • 64

30,22 340,47

30.22 340.47

30.22 340.47

28 .DO 256.47

DIFFERENTIAL CORRECTIONS

TDH -.5819 TRA -°9636 TC3 ,0597 BAU .I263

RO_ -.2854 RRA -.2478 RC3 .5239 FAU .10499

FOE 1.2601 FRA 4.6969 FCS-5.5075 BSF 3396

BOH .6482 ERA .9950 8C3 .3273 FSP t303

MID-COURSE E)Q:CUTION ACCURACY ON61T DETERMINATION AccuRACY

SGT 1830.3 SGR 721.1 SG3 804.8 3T 47.8 SR 21.1 88 61.4

RRT .7869 RRF ".8893 RTF -.8631 CRT .9721 CRS .8094 CST .9230

SGB 1967.2 R23 -,2?75 R13 -,8854 LSA 78.7 NSA 17.5 88A .9

SG1 1921.0 882 424.0 TMA 18.14 ELl 52.1 EL2 4.5 ALF 23.41

LAUNCH DATE APR 13 1971 FLIGHT TIME 116,00 ARRIVAL DATE OCT 8 1971

i_ELIOCENTRIC cONIC

RL 149.99 LAL .00

RP 207.48 LAP -1.54

RC 82.580 GL -28.02

PLANETOCENTRIC CONIC

OIiTANE 443.132

LOL 202.43 VL 32.573 GAL "3.28 AZL 93.13 HCA 150.43 _A

LOP 352.92 VP 23,888 GAP 10.22 AZP 87.28 TAL 340.68 TAP

GP 8.82 ZAL 125.59 ZAP 140.12 ETS 169.36 ZAE t69.D6 ETE

EARTH TO M4R8

187.27 ECC .20681 INC 3.1239 Vl 29.?08

131.12 RCA 148.$4 APO 226.00 V2 26.402

103.|4 2AC 1D9.13 ETC 277.15 LV] -25,02

C3 18.338 VHL 4.042

LNCH AZMTH LNCH TIME

50.00 19 33 3

60.00 21 13 13

69.42 0 29 13

89.42 0 29 13

89.42 O 29 15

89.42 0 29 15

89.42 0 29 15

DIFFERENTIAL CCRRECTION$

TDE -.5744 TRA -.9215 TC3 .0388 BAU ,1224

ROE ".2434 RRA -.2TT| RC3 .5590 F4U .tOgTS

FOE 1.3137 FRA 4.g018 FC3-3.0180 $3P 3333

808 .8403 8RA .9622 BC3 .5603 FIR 1378

OLA -34.47 RAL 343.78 RAO 6641,2 VEL 11,678 PTH

L-I TIME INJ LAT

2351 .43 .05

2084.72 7.13

1516.89 21.33

1556.89 21.33

t516.89 21.33

1518.89 21,33

1516.69 21.33

8.71VHP 4.644 OPA -10.18 RAP 314,32 ECC 1.2689

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LC_IG

60.18 204.60 137.58 20 12 14 1351.4 18.23 43.98

42.94 211.35 129.77 21 47 57 1084.7 22.38 23.83

8,90 221.10 217.74 0 54 31 3|8.7 30.88 342.32

8.90 221.10 117.74 0 54 31 518.7 30.86 342.32

6.90 221.10 117.74 0 54 31 518.7 30.86 342.32

6.90 221.t0 !17.74 0 54 31 518.7 30.88 342.32

6.90 221.10 111,74 0 54 3I 518.7 30.86 342.32

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 1781.6 3GR 769.8 IG3 849,2 ST 47.1 SR 21.3 33 83.1

RRT .7982 RRF -,8104 RTF -.8373 CRY ,9822 CR8 .8288 CIT .RI72

SG8 1940.8 R23 -,3007 R13 -.8081 LIA 79.8 MSA 17.8 3Sk .9

SG! 1891.2 $82 435.9 THA 20.17 EL! 51.8 EL2 3.7 kLF 24.09

L4UNCH DATE APR 13 t971 PLIGHT TIME 178.00 ARRIVAL OkTE OCT I t971

HELIOCENTRIC CONIC

RL 149.99 LAL ,00

RP 207.60 LAP "1.32

PC 84.24? GL "26.81

PLANETOCENTRIC CONIC

C8 18.212 VML 4.028

LNCH AZMTH LNCH TIME

50.00 tg 3g 43

60.00 21 23 35

68.15 0 23 42

68.15 O 23 42

68.13 0 23 42

68,25 O 23 42

68.15 0 23 42

OIFII'£R(NTIAL CCRREcT[ON3

TOH -.5638 TRA -.8733

RD£ ".2821 RRA -,3086

FOE 1.3622 FR4 5,1068

BOH .6305 ERA .9262

$1STANCE 447,153

LOt. 202.43 VL 32,543 GAL -3.24 AZL 93.20 HCA tit,TO SMA

L(_ 354.17 VP 23,832 SAP 9.93 AZP 8?,16 TAL 340.?3 TAP

GP 8.19 ZAL 123.33 ZkP 138.45 ETS 168,29 ZkE 168.37 ETE

EARTH TO MARS

188,18 ECC .10454 INC 3.2043 Vt 28.708

I32.44 RCA 148.56 APO 224.98 V2 28.380

107.43 ZAC I09.?4 ETC 277.09 LVI -23.48

OLA -35.18 RAL 345.23 RAO 6641,1 VEL !1.673 PTH 6,71 VHP

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ

2331.40 I,OS 58,35 205.36 137,57 29 18 37

2054.94 8.42 41,49 212,38 129.55 21 37 50

1537.01 21.7g 8.77 221.$6 t18,32 0 49 !g

1537.01 21.7g 8,77 221.66 118.32 0 49 lg

1537.01 21.79 8.77 221.$6 118.32 0 49 lg

1537,01 21.79 8,77 221,66 118.32 0 4g 19

1537.01 21,?g 8.?? 221.86 118.32 D 49 19

MID-COURSE EXECUTION ACCURACY

TC3 .0217 BAU ,1296 SGT 1719.2 SGR 825.5 SG3 884.7

RC3 ,5977 FAU .11487 RRT ,8084 RRF ".g282 RTF -.8518

FC3-6.1343 6SP 3224 SG8 1g07.t R23 ",3191 R13 -,8885

8C3 *sg81 FSP 1430 _I 1833.1 SG2 450.8 THA 22.63

4,328 OPA "8.?2 RAP 313.02 ECC t.2860

T1)q[ PO CST TIN INJ 2 LAT INJ 2 LONG

1331.3 19.18 43.03

1034,g 23.$t 21.83

33?,0 31,51 344,13

53?.0 31,5t 344.13

53?,0 3t.51 344,ti

537,D 31,3t 344.15

337oD 31,51 344,13

ORBIT DETERMINATION ACCURACY

6T 46.1 _q 21.6 SS 64.6

CRT ,g903 CR$ .847g CST ,9206

LSA 80.3 MSA t8,0 38A .9

ELI $0,9 EL2 2.7 ALF 24,98

534



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMOI OATE ADS l| lIT|

N[LIOCENTRIC COMIC

RL 149,99 LAL .DO

RP 207.73 LAP -t.50

RC tS.SS9 fd. "R?,R4

PLANETOCENTRI¢ CONIC

¢3 IS.ItS VML 4.01R

LHCH AZNTN LNCH TIME

50.D0 19 49 59

SO.DO 21 35 8

16.89 Q 19 34

95.89 0 19 34

96.89 0 16 34

66.89 0 18 34

66.89 O 19 34

FLIGHT Tll_ 110,00 ARRIVAL OAT[ OCT 10 1911

|IITAMCE 451.218 EARTH TO MAR1

"3,|0 AZL 93.21 HCA ISR,II 9MA lll.ll ECC .20143 INC 3.2898 V| 21.708

V2 28.373

LV| -25,t2

L_. R02.43 VL |2.111 GAL

LOP 355.42 VP _$.??? GAP 9.65 AZP 9T.Q? TAL 340.78 TAP 135.74 RCA 141.5! APO 224.00

GP 9,92 IAL 1|5.D6 ZAP 13R,?5 ET8 1t9,20 ZAE 16?.55 ETE 111,55 ZAC 110.41 ETC 277.03

DLA -35,R0 RAL $4R,?1RAO 1_41.1VEL 11.919 PTH S.?! VHP 4,418 DPA -9.25 RAP 313.29 ECC 1.2S54

L'I TIME INJ LAT INJ LONQ INJ RT ARC INJ AZMTH INJ TIME PO ¢87 TIN INJ 2 LAT XNJ 2 LONG

2311.10 2.08 59.49 206,24 157.54 20 25 30 1311.1 20.15 42,00

2022.98 9,80 39.92 215.57 129,2g 22 8 51 1025,0 24.71 20.0?

1559.90 22.24 10,91 222.50 /18.94 0 44 51 556.9 32.16 345.96

1559,90 22,24 1D.Sl 222.50 118.94 0 44 31 596.9 32.16 345.99

1550.90 22.24 10.6! 222.30 118.94 0 44 31 559.9 32.16 345.96

1556.90 22.24 10.$1 222.30 118,94 0 44 31 556.9 32.16 345.96

1556.90 22.24 10.61 222.30 118,94 0 44 31 556.9 32.18 345.99

DIFFERENTIAL CORRECTIONS

TOE -.5649 TRA -.8341 TC3 ".0311 BAU .1370

ROE -.2837 RRA -.3447 RE3 .6349 FAU .11910

FOE 1.4414 FRA 5,3360 FC3-So3942 RSP 325?

DOE .6321BRA .9025 BE3 .6353 FSP 1545

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT IS79.0 SGR 890.1 SG3 942.5 97 45.9 SR 22,2 89 99.?

RRT .8082 RRF -.9433 RTF *.8392 CRT .9904 CR5 .8691 ¢ST ,9037

SC,8 1897,7 R23 ".3454 R13 -.8874 LSA 81.9 NSA 18,3 IRA ,9

$01 1836.4 SG2 478.4 THA 25.05 (11 51,0 EL2 1.7 ALF 25.75

LAUNCH DATE APR 13 1971 FLIGHT TIHE 182.00 ARRIVAL DATE OCT 12 1971

HELIOCENTRIC CCNIC

RL 149.99 LAL _UD

RP 207.86 LAP -1,47

RC 97.725 GL "28°51

PLANETOCENTRIC CONIC

C3 16.080 VHL 4,010

LNCH AZNTH LNCN TIMI[

SO.GO 19 54 49

60.00 21 48 13

65.62 D 13 49

65.62 0 13 49

65.62 0 13 49

65,62 O 13 49

65.62 0 13 49

DISTANCE 455.282 EARTH TO MARS

LCL 292.43 VL 32.490 GAL -3.17 AZL 93.38 HCA 154.22 8MA 185.99 ECC .20047 INC 3.3825 Vl 2R.?08

LOP 359.68 VP 23.725 GAP 9.37 AZP 86.95 TAL 340.81 TAP 135.03 RCA 148.60 APO 223.11 V2 28.357

GP IG.90 ZAL 124.78 ZAP 134.99 ET9 169.12 ZAE 196,58 ETE 115.37 ZAC 111.14 ETC 278.99 LV! -28.43

DLA -5S.SG RAL 347.29 RAD 6641.0 VEL 11,66? PTH S,70 VHP 4,315 OPA -8.69 RAP 312.89 EC¢ 1.2946

L-i TIME INJ LAT INJ LONG ZNJ RT ARC INJ AZMTH INJ TIME PO ¢ST TIN INJ 2 LAT INJ 2 LONG

2290.06 3.13 ST,81 20?,23 137.50 20 32 59 1290.1 21.14 41,04

1987.83 11.31 38,18 214.96 128,94 22 21 21 987.8 25.99 17.99

1978.61 22.$9 12.47 223.04 119.61 0 40 S 5?9,6 32.84 347.79

15?8.61 22,$9 12.47 225.04 119.61 0 40 5 576.6 32.84 347.79

$578.61 22.69 12.47 223.04 119,6! 0 40 5 576,8 32.84 347.79

1579.$1 22.69 12.47 223.04 119.61 0 40 5 576.6 32,84 347.79

1576.$1 22.$9 12o47 225.04 119.61 0 40 5 576.6 32.84 347.79

DIFFERENTIAL CCRRECTI_Jl8

TOE -.5393 TRA -.7848 TC3 -.DeRO BAD .1403

ROE ".2997 RRA -,3931RC3 .6772 FAU .J2404

FDE 1.5094 FRA 5.5542 FC3-$.4?83 |IF 3212

ROE .seel lmA .9739 0C3 .9809 PSP 1129

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1611.3 8GR 962.9 $05 989.7 ST 45.1 3R 22.8 88 88.3

RRT .8055 RRF ".9556 RTF -.8264 CRT ,9991 CR8 .8893 CIT .8954

8GB 1877.1 R23 -.3607 R13 -.8900 LSA 83.0 HSA 12.? 38A .9

801 1809.8 $02 508.9 THA 28.15 ELI 50,6 EL2 .9 ALF 29.83

LAUNCH DATE APR 13 1971 FLIGHT TIH[ 184.00 ARRXVAL OATS OCT 14 1971

HELIOCENTRIC CONIC

RL 149.99 LkL .OO

RP 208.01 LAP "1.45

RC 89.514 GL -29.43

PLANETOCENTflIC CONIC

C3 16.078 VHL 4.010

LNCM AZNTH LNCH TXNE

50.00 20 5 24

90.00 22 3 26

84.34 0 9 26

64.34 0 9 28

64.34 0 9 28

84.34 0 9 26

64.54 0 9 28

DISTAHC[ 459,358 EARTH TO MAR8

LOL 202.43 VL 32,469 (pAL "3.14 AZL 93.48 HCA 155.47 8NA 105,45 EC¢ .19005 INC 3,4839 Vt 29.708

LCP 357.93 VP 23.6?3 GAP 9.10 AZP 86.83 TAL 340.84 TAP 139.51 RCA 148.61 APO 222.29 V2 28.340

GP 11.24 ZAL 124.49 ZAP 155.14 ET3 189.03 ZA[ 165.47 ETE 118,80 ZAC 111.94 ETC 276.99 LV! -28.97

OLA -37,46 RAL 347.81 RAID 6641.0 VEL 11.687 PTH 8.70 VHP 4.218 OPA "8,10 RAP 511.99 ECC 1.2648

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CDT TIN |NJ 2 LAT INJ 2 LONG

2268.21 4,23 59.70 208.58 137.43 20 41 12 1268.2 22.16 39.97

1949.10 13.00 3l.lg 216.62 128.49 22 35 54 948,1 27.40 15.56

1599.20 23,14 t4.54 225.90 120.32 0 59 2 596.2 33,52 349.64

1596.20 23,14 14,34 223.90 120.52 0 36 2 598.2 53,52 349.64

/596.20 23.14 14.34 223.90 120.52 0 58 2 596,2 33.52 349.94

1596.20 23.14 14.34 225.90 120.52 0 36 2 596.2 33,52 549.64

1599.20 23.14 14,34 225.g0 120,32 0 36 2 599.2 33.52 349,64

DIFFERENTIAL CORRECTIONS N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.5540 TRA -,7520 TC5 ".113| RAU .1572 8ST 1539,0 5GR 1045.3 303 1037.2 ST 44.2 $R 23.7 S8 ?0.2

ROE -.2894 RRA -.4252 RE3 .?225 FAU °12897 RRT .7973 RRF ".9655 RTF °._,02 CRT ,V955 ERR .9064 ElY ,lIED

FOE 1.5826 FRA 1.7T30 FC3-i.9441 RSP 5159 308 1891.1 R23 -.3S88 R!3 -,0945 LSA 54,? HSA 19,0 8SA ,8

S0[ ,9251 ERA .84_5 2C3 .7315 FSP 1711 50! 1779.2 502 545.0 THA 3|,76 EL! 50.2 [12 1.2 ALF 28.12

LAUNCH DATE APR 15 19TI FLIGHT TIME 189,00 ARRIVAL DATE OCT 19 1971

HELIOCENTRIC CONIC DISTANCE 465.447 EARTH TO MARS

RL 149.99 LAL .DO LQL R02,45 VL 5_.444 GAL "3,12 AZL 95,90 HCA 159,79 8HA |85.00 ECC ,19998 |NC 3.5955 Vl 29,705

RP 208.19 LAP "1.4R LOP 559.19 VP 23.623 GAP 8,84 AZP 88,70 TAL 340.85 TAP 137.57 RCA 149.62 APO 221.53 V2 26.323

RC 91,337 SL -30.39 GP 12.OR ZAL 124.IT ZAP 131,2? ET5 168.04 ZAE 164,21 ETE 121,55 ZAC 112.82 ETC 279.81 LVI -2?.57

PLAM2TOCENTRI¢ CONIC

¢3 19.123 VNL 4.015 OLA "39,29 RAL 348.44 RAD 6641.1 VEL 11.689 PTH 6.?1 VHP 4.125 DPA "7.45 RAP 311,25 [CC 1.2654

LNCN AZHTH LNCH TIME L'1 TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT I NJ 2 LONG

50.00 20 12 51 2245.27 5.38 55.73 209.68 137.34 20 50 19 1245,3 23.23 38.83

60.00 22 21 47 lg01.12 14,99 33,?9 218.63 127.96 22 53 28 901,1 29.00 12.62

83.03 0 3 24 1619.89 23,58 16.24 224,8? 121.09 0 32 20 615.g 34.23 551.53

63.03 0 5 24 1815.89 23.58 18.24 224.8? 121.09 0 32 20 615.9 34.23 351.$3

63.03 0 S 24 1815.89 23,58 16.24 224.87 121,0g 0 32 20 615.9 34.23 351.53

63.03 0 3 24 t615.89 23.59 IS.24 224.87 121.09 0 32 20 015.9 34.23 351.53

63.03 0 5 24 1615.89 23,58 16.24 224.97 121.09 0 32 20 819.9 34.23 351.$3

OIFFEREHTIAL ¢ONRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.$499 TRA -.6?53 TC3 -.1597 DAU .1999 $GT 1461.8 SGR 1138,2 305 1084.2 ST 43.3 SR 24.7 $S 72.0

ROE -.2991 RRA -.4714 RC3 .7714 FAD .133gs RRT .7828 RRF ".g735 RTF -.7993 CRT ,gg32 CR$ .9232 CST .8?49

FDE 1.6609 FRA S.9873 FC3-?.1927 BSP 3119 8GB 1892,6 R23 -,3679 R13 -.g024 LSA 85.4 MSA 19.4 $SA .?

BOE .6231 BRA .8239 BC3 .7878 FSP 17g3 $01 1756.3 802 589.5 THA 36.05 ELI 49.7 EL2 2.5 ALF 29.62

$35



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE AFR 13 1911

NELlAXENTRI¢ ¢0M!¢

RL 149.9S LAL ,DO LOL E02.43 VL 38.423 GAL

MP 208,32 LAP -|,39 LOP .44 VP ES.ST4 GAP 6,58

RC 95,190 GL -31.48 6P S8.9? ZAL 123.84 ZAP t29,34

PLAN_TO¢ENTRIC CONIC

• ¢3 16.220 VHL 4.027 OLA -39,17 RAL 349.14 RAO 6641,1

INCH AZNTN LNCN TIE L-I TIME INJ LAT INJ LONG

SO.DO 20 25 23 2220.90 S.SO 54.70

60.20 22 45 42 1840.42 1?.49 30.63

81.68 D ! 40 1635.96 24.01 18.22

61.65 0 ! 40 1635.95 24.01 18.20

61.98 O 1 40 1635,96 24.01 18.20

$1.68 0 3 40 !635.96 24.01 28.20

61.95 0 1 40 1635.96 24.01 tS.2O

PLIGHT TIN[ 158.00 ARRIVAL OAT[ OCT le Ii?i

DISTANCE iS?,S4T EARTH TO MARl

"3,10 AZL 93,72 HCA tS?,lT 8MA 184.73 [CC .IgSA$ INC 3. YlR5 Vl 29oTD8

AZP $6o55 TkL 340.$5 TAP 138,$2 RCA 149.$3 kPO 2SO.S4 VE 2t.324

[TS 198.$5 ZA[ lSI,SI [T[ 124.53 ZAC 113.78 [TC 27S.72 LVl -El.23

VEL 1|.673 PTH 6,71VHP 4.046 DPA -S.73 RAP 310.46 ECC 1.2669

INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2|1.t9 13T,23 Z! O 24 1220.9 2A.35 37.59

221.22 126,g! 23 t5 23 $42.4 30.96 8.67

225.98 t21.g3 O 28 56 636.0 34,96 3§3.50

225.98 121.93 O 29 $6 636.0 34.99 353.50

225.98 121,93 D 28 56 636.0 34.99 353.50

225.98 12t.93 D 28 56 936.0 34.96 353.50

225.98 121.93 O 28 56 636,D 34.96 353.5D

DIFFERENT IAL CORRECTIONS

TOE -.5370 TRA -.CORD TC3 -.1g41 BAU ,1848

ROE -.3015 RRA -.3206 RC3 .8271 FAU .13952

FOE 1.7290 FRA 6,1785 FC3-7.4471 BSP 3019

DOE .6159 BRA .5024 0C3 .8496 FSP 1957

LAUNCH DATE APR 13 197!

MID-COURSE [XECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

367 1361.2 3_ 1241 .1 $83 1128,4 3T 41.7 SR 25.8 SS 73.4

RRT .7932 RRF ".9T98 RTF -.7645 CRT .9836 CR8 .9375 CST .9609

368 IR42.1 R23 -,3487 R13 -.9160 LSA 88,! MSA 19.B SSA .7

SG1 1730.7 382 630.7 THA 41.55 ELI 48.9 EL2 4.0 ALF 31.57

FLIGHT TINS lgD.OO ARRIVAL DATE OCT 20 lg71

HELIOCENTRIC CONIC

RL 149.99 LAL .DO

RP 208.49 LAP -1.37

RC 95.0?4 GL -32.53

PLANETOCENTRIC CCIqlC

C3 16.3?R VHL 4.04?

LNCH AZNTH LNCH TIME

50.00 20 35 14

60.00 23 25 55

60.30 23 54 23

60.30 23 54 23

60.30 23 54 23

60.30 23 54 23

80.30 23 54 23

DISTANCE 471.955 EARTH TO MARS

LOL 202.43 VL 32.404 GAL -3.08 AZL 93.86 HCA 159.22 3HA 184.42 [CC .19402 INC 3.8555 Vl 29.708

LOP 1.69 VP 23.526 GAP 8.33 AZP 8_.39 TAL 340.84 TAP 140.06 RCA |48.64 APO 220.20 V2 26.284

GP 13.97 ZAL 123.47 ZAP 127.36 ST3 168.76 ZAE 161.26 [TE 126,82 ZAC 114.85 [TE 276.62 LVI "28,99

OLA -40.10 RAL 349.92 RAO 6641.2 VEL !1.680 PTH 6.72 VHP 3.971 OPA -5.92 RAP 309.61 [CC 1.2695

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIHE PO CBT TIN INJ 2 LAT INJ 2 LONG

2194.76 7.90 53.59 212.94 137.07 21 I1 49 1194.S 25.54 36.24

1736.5! 21.64 24.98 225.21 124.87 23 54 52 736.5 33.97 1.51

.1656.42 24.44 20.21 227.24 122.84 24 22 O 656.4 35.70 355.54

1656.42 24.44 20.21 227.24 122.84 24 22 O 656.4 35.70 355.54

1656.42 24.44 22.21 227,24 122.84 24 22 O 656.4 35.?0 35_.34

1656.42 24.44 20.21 227.24 122.8A 24 22 D 656.4 35.70 355.54

1656.42 24.44 20.21 227.24 122,84 24 22 O 656.4 35.70 355.54

DIFFERENTIAL CCRRECTION8

TOE -.R406 TRA -.5518 TC3 -.2700 BAU .2009

RDE -.3146 RRA -.5?89 RC3 .6767 FAU .14323

FOE 1.$413 FRA 6.3972 FC3-7.3734 8_P 3108

00E .6255 6RA .7998 BC3 .91?4 FSP 1953

LAUNCH OAT[ APR 13 1IT1

HELIOCENTRIC CCNIC

RL 149.99 LAL .DO

RP 208,67 LAP -1.34

RC 96.988 GL -33.71

PLANETOCENTRIC CONIC

C3 16.595 VNL 4.074

LNCH AZHTH LNCH TINE

SO,DO 20 49 49

5A.8S 23 51 23

5J.S5 23 31 23

3R.R5 E3 S| 23

IS.iS 23 S1 23

3S.i5 23 51.23

NZD-COURSE EXEEUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1294.9 SGR 1360.2 RG3 1173.9 ST 41.2 8R 27.S 8S 75.7

RRT .7269 RRF ".9648 RTF -,7248 CRT .9692 ERR .9516 CST .8478

SGB 1878.1 R23 -.3305 R13 -.9272 LSA 88.1MSA 20.4 IRA .S

$61 1745.5 SG2 692,9 THA 46.94 ELI 49.2 EL2 5.7 ALP 33.37

FL|GHT TT_E 192.00 ARRIVAL DATE OCY 22 1971

DISTANCE 475.774 EARTH TO MARS

LOL 222.43 VL 32.387 GAL -3.OT AZL 94.01NCA 162.49 SHA 194,13 _CC ,19272 INC 4,DOER Vl 29.728

LOP 2.93 VP 23.479 GAP 8.08 AZP 86.22 TAL 340.82 TAP 141.28 RCA 148,64 APO 219.Si V2 26.264

GP IS.Q? ZAL 123.0? ZAP 125.32 ET3 168,68 ZAE 159.S§ ETE 128.?i ZAC 119.03 ETC 278,SE LV! -29.?S

DLA -41.09 RAL 3§0.78 RAD 6641,3 VEL 11.$8R PTN 6.72 VHP 3.904 DPA -5.01 RAP 308.69 ECC 1.2731

L-I TIME INJ LAT INJ LON6 INJ RT ARC INJ A2NTH INJ TIME PU CST TIM INJ 2 LAT INJ E LON6

2185.99 9.33 52,36 215.00 136.87 21 24 55 1166.0 86.83 34.72

1677.37 24.85 28.32 223.69 123.84 24 19 20 977.9 3R,4A 357.70

1677.57 24.85 82.32 228.69 123.84 84 19 RD 97?.6 36.48 357.?D

1677.37 24.85 82,38 828,69 123,84 24 19 20 977.3 36.48 337.?0

1677,57 84.35 22.32 220.69 I23.14 24 19 20 377,6 36.48 357.72

1977,57 24.05 22,38 228.69 123.84 24 Ig 20 977.8 36,48 33?.70

58.85 R3 31 23 1977.57 24.35

DIFFERENTIAL C(_RECTIOM8

TOE -.52?$ YRA -.4740 TCS -.3096 |AU ,219|

HOE -*$RI6 RRA -.931| Re3 .940t FAU ,14874

FOE t.ttl5 VRA 6.5513 FC3-Y.?393 iSP 3041

JOE .SROR ERA .7950 BC3 .9898 FSP 2000

EE.32 228.69 123.84 24 19 ED $77,6 3R.49 35?.?0

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT tlOl.O 56R 1489.0 SG3 1212.9 ST 39.4 3R 25.1 5S ?S.9

RRT ,|839 RRF °.ROBS RTF -,_,83 CRT ,R48t CR| DIRE| CIT .IRYI

$GI 1900,8 R23 ",2716 RI3 -,948_ Ilk 88,? MiA RO,? $8A .I

381 |?34.2 562 731,4 THA 34.44 ELI 48,4 EL2 ?,3 ALF 36.05

LAUNCH DATE APR 13 1971 FLIGHT TIME 194,00 ARRIVAL DATE OCT 24 ti?|

MELI¢)¢ENTRIC CONIC DIITANC[ 47|.899 EARTH TO MARl

RL 14R.R9 LAb ,O0 LO_ EOl,A3 VL )|,371 tkL -3.OR AZL 84,18 HCA Ill.TO INA Ill,iS Ice ,|till INC 4,1818 VI 29.700

RP 208.$5 LAP -1,3I LOP 4.16 VP |3.433 GAP ?.83 kZP 66.03 TAL 340,71 TAP 142,49 RCA 148,64 APO 2tO,DR Vt |i,E43

RE 98.920 6L -35.00 GP 18.31ZAL 122.63 ZxP 123.84 ET8 168,80 ZAE l$7. rO ETE 130,32 ZAC 117.33 ETC 276.48 LVI -SO.it

PLANETOCENTRI¢ CONIC

C3 IS,ORS VNL 4,tl0 DLA -48,16 RAL 3|I,?D RAO 1641,4 VEL I|.?Ok PTH S.73 VHP 3.04? OPA -3.99 RAP 3O?,?R [CC 1,2780

LN¢N AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG, INJ RT A3C |NJ AZHTH |HJ TIME PO CST T|H INJ 2 LAT INJ E LONG

50.00 21 4 38 2133.99 10.93 30.97 817,43 136.60 21 42 10 1133.9 28.25 32.9R

57.33 23 48 48 1699,34 25,26 24,34 230,34 124.95 24 l? ? 699,5 3?.2? 319.9R

5?.33 23 46 40 1899.84 25.29 24,54 230.34 124.93 24 17 7 69g,5 3?.27 359,99

57.33 23 48 48 1699.54 23,26 24.54 232.34 124.95 24 17 7 699.5 3?,2? 359,98

57,33 23 48 48 16g9.54 25,29 24.54 230.3A 124.95 24 17 ? SDR,5 3?,2? 319.9R

ST,33 23 48 48 1699.54 25.25 24,54 232.34 124.95 24 l? ? 699.5 37.87 359.98

R?.33 23 48 46 1699.54 25.26 24.$4 230.34 124.g5 24 17 ? $99.5 3T.27 359.98

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

T0( -.5336 TRA -.4106 TC3 -.390R DAU ,241_ SGT 111g. I SGR 163g.8 SG3 1250.7 RT 39.D SR 31.6 S_ ?9.2

RDE -.3493 RRA -.7104 RC3 .g939 FAU .15152 RRT .8182 RRF -.gg16 RTF -,6ODD CRT .924g C_S .9723 CST .8110

FDE 2.0567 FRA G.7394 FC3-7,7633 BSP 3221 SGB 1985,3 R23 -.233g R13 -.g635 LSA gl.3 HSA 21.4 59A .5

DDE .63?8 BRA .8205 0C3 1.0680 FSP 2092 SGI 181g.4 SG2 ?94.3 THA 61,21 ELI 49.2 EL2 g.s ALF 38.$4
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L4UNCN DATE APR 13 tGTI

HtUOCEMTRI¢ CONIC

RL 146.90 LAL .DO

RP 209.04 LAP -1.28

RC 100.898 GL -38,38

PLANETOCENTRIC CONIC

¢3 17.288 VHL 4.158

LNCH AZHTM LNCH T|M(

SO.O0 21 21 32

55.T3 23 46 40

55.73 23 46 40

55.73 23 46 40

S5.73 23 46 40

S5.73 23 46 40

55.73 23 4& 40

LQL 202.48 VL 3E,3SD GAL

LOP S.42 VP 83,108 GAP 7.St AZP 85,81 TAL 340,74 TAP 143,68 RCA 148,84 APO 218.56 VE 28.221

GP IT,88 ZAL 128.13 2AP 121.09 ITS 168.54 ZAE t55.69 EYE 131.71ZAC 118.79 (TC 276,38 LVI -31.71

DLA °43.30 RAL 332.08 RA06641,6 VEL 11.718 PTH 6.?S VHP 3,DO00PA -2,12 RAP 308.i8 ECC 1,284S

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT |HJ 2 LONG

2091.S2 12.77 40.34 220.39 130.23 21 58 28 1096.5 29,87 30.68

IT22.64 25.64 2S.88 232.23 126.28 24 lS 22 722.6 38.30 2.4|

1722,64 25.64 86,88 832,25 126,18 E4 15 22 722.8 38.10 2.48

1728,84 85,64 20.88 232.25 126.18 24 15 22 722.0 38.10 2.45

1T22.G4 25.64 26.88 232.25 126.18 24 15 22 722,6 38.10 2.4S

1722.64 25.64 26.88 232.25 128.18 24 15 22 722.6 38.10 2.4S

1722.64 25.64 26.88 232.25 126.11 24 15 22 722.0 38.10 2.45

PLIGHT TIME IDD.OO ARRIVAL DATE OCT tl IITI

DIITANCE 484.033 EARTH TO MARl

-5,DE A2L 94.38 MCA 152.94 8MA 183.68 ECC .19048 IN¢ 4.378i Vl 29.708

DIFFERENTIAL CCRRECTION8

TOE -.5318 TRA -.3341 TC3 -.4555 BAU .2655

ROE ".3761 RRA -.7882 RC3 1,0544 FAU .18488

FOE 2.1893 FRA 6.8766 FC3-7.7445 BSP 3372

BOG .6313 BRA .8561 BC3 1.t486 FSP 2156

LAUNCH DATE APR 13 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1039.6 SGR t806.9 SG3 1281.9 IT 37.9 $R 34,3 88 81.1

RRT .5281RRF -.9939 RTF -.5193 CRT .8951CR$ .9800 CST .7888

$GB 2084.6 823 -.1720 813 -.9789 LIA 93.3 HSA 22.0 $8A .S

$81 1910.0 $82 835.2 THA 66.8? £L1 49.7 EL2 11.6 ALF 41.82

FLIGHT TIHE 198.00 ARRIVAL DATE OCT 28 1971

DISTANCE 488.174 EARTH TO MARl

RL 149.99 LAL .00

RP 209.24 LAP -1.25

RC 102.893 GL -37.93

PLANETOCENTRIC CONIC

C3 17.797 VHL 4.210

LNCH AZMTH LNCH TIH(

50.00 21 47 8

34.02 23 43 3

54.02 23 45 3

54.02 23 43 3

54.02

54.02

54.02

L_L 202.43 VL 32.343 GAL -3.04 AZL 94.61HCA 164.18 IMA 183,40 ECC .18951 IRE 4.6054

LOP 6.66 VP 23.343 GAP 7.35 A2P 85.57 TAL 340.68 TAP 144.85 RCA 148.64 APO 218.15

GP 19.24 ZAL 121.57 ZAP 118.90 ETI 168.49 ZAE 153.50 ETE 132.75 ZAC |20,42 ETC 276.22

OLA -44.55 RAL 354.15 RAD 664|.8 VEL 11.740 PTH 6.77 VHP 3.765 DPA -1.40 RAP 305.5? ECC t.2929

L-I TIME INJ LAT INJ LONG IqJ RT ASC INJ AZMTH INJ TIN[ PO C$T TIN INJ 2 LAT |NJ 2 LONG

2050.88 15.00 47.30 224.08 135.70 22 21 19 1050.9 31.79 28.24

1747.12 2s,gg 29.39 234.45 127.55 24 14 11 747.1 38.95 8.12

1747.12 25.99 29.39 234.45 127.55 24 14 11 74?.t 38.95 5.12

1747.12 25.99 26.39 234.45 127.55 24 14 11 747.1 38.95 5.12

23 49 $ 1747,12 E§.9D 29.39 234.45 127.55 24 14 11 747.1 38.93 S.tZ

23 43 3 1747.12 29,99 29.39 234.45 127.55 24 14 11 747.1 38.95 S.12

23 43 3 1747,12 29.99 69.39 234.45 127.55 24 14 11 747.1 38.95 S,12

Vt 29,T08

V2 26.168

LVl -32.87

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTICN ACCURACY

TOE -.5268 TRA -.2919 TC3 ".517? BAU ._930 $GT 969,0 8GR 1993.8 IG3 1304.7

ROE -.4109 RRA -,8T41 RCI 1.117S FAU .1573| RRT ,4086 RRF ".9988 RTF ",3988

FOE 2.334? FRA 6.9668 FC3-?.6524 BIP 3567 8GD 2219.6 823 -,1111 813 -,9894

BOG .6705 BRA .9096 8C3 1.2316 FIR 2190 881 2041.6 lG2 863.7 THA 79.26

LAUNCH DATE 4PR 13 1971 PLIGHT TIM_ 200.00

HELIOCENTRIC CCNIC

RL 149.99 LAL .00

RP 209.44 LAP -1.22

RC 104.913 GL -38.63

PLAN[TOC[NTRIC CONIC

C3 18.454 VHL 4.298

LNCH AZHTH LNCH TIME

80.00 22 19 1

52.20 23 44 7

32.20 23 44 7

52.20 23 44 7

52.20 23 44 7

52.20 23 44 7

S2.20 23 44 7

DISTANCE 492.320

LOt. 202.43 VL 32.330 GAL "3.04 AZL 94.87 HCA 163.42 INA

LOP 7.69 VP 23.300 GAP 7.12 A2P 85,29 TAL 340.61 TAP

GP 21.00 ZAL 120.92 ZAP 116.64 ET$ 168.46 ZAE 151.14 ETE

_BIT DETERMINATION ACCURACY

ST 36.? 8R 37.3 88 82._

CRT .8600 CR$ .lESS _8T .7626

LEA 95.4 MSA 22.5 GIA .4

ELI 50.6 EL2 13.9 ALF 4S.TO

ARRIVAL DATE OCT 30 1671

EARTH TO MAR8

103.20 ECC .18869 Ik_ 4.6687 Vl 29.708

146.03 RCA 148.64 APO 217.75 V2 26.174

133,52 ZAC 122.28 ETC 278.12 LVI -34.20

DLA -45.91 RAL 355.64 RAD 6642.! VEL 11.768 PTH 6.79 VHP 3.?43 DPA .03 RAP 304.39 [CC 1.3037

.L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO C$T TIM |NJ 2 LAT |NJ 2 LONG

1989.14 17.89 44.48 226.98 134.82 22 S2 10 969.1 34.28 24.46

1773.35 26.29 32.08 237.02 129.0g 24 13 41 773.3 39.82 8.05

1773.35 26.29 32.06 " 237.02 129.09 24 13 41 ?73.3 39.62 6.05

1773.35 26.29 32.08 237.02 129.09 24 13 41 773.3 39,82 8.05

1773.35 26.29 32.08 237,02 |29.0g 24 13 41 773.3 39.82 8.05

17T3.35 26.29 32.00 237,02 129.09 24 13 41 773.3 39.82 8.05

1773.35 26.29 32.00 237.02 12g,09 24 13 41 773.3 39.82 8.03

DIFFERENTIAL CCRRECTION8

TOE -.5278 TRA -.1643 YC3 -.3783 BAU .3240

ROE -.45?8 RRA -,9704 MC3 1,1790 FAU .13878

FOE 2.8038 FRA ?.OD?9 FC3-?.448G ElF 3839

BOG .6887 ERA .9843 BC3 1.3L3E FIP 2228

HID-COQRIE EXECUTION ACCURACY

8GT 917.5 8GR 2204.3 8G3 1317.3

RRT .2336 RRF ",6668 RTF ",_.34

IG6 2387,6 823 -.OSt4 RI3 -.9631

Ill 2218,9 3G2 681,? THA 62.84

LAUNCH DATE APR 13 19TI FLIGHT TIME 20E.OO

HELIOCENTRIC CONIC

RL 149.99 LAL .OO

RP 209.68 LAP "!.10

RC 106.950 GL -41.$3

PLANETOC[NTRIC CONIC

C3 19.307 VHL 4.394

LNCH A2MTH LNCH TIME

50.00 23 17 34

80.23 23 44 4

50.23 23 44 4

80.23 23 44 4

30.23 23 44 4

80.23 23 44 4

50.23 23 44 4

DIFFERENTIAL CClRRECT]ON8

TOE -.6254 TRA -.0710 TC3 -.8332 BAU .3594

ROE -.5209 RRA-1.0773 RC3 1.2401FAU .13927

FD[ 2.6962 FRA 6.9756 FC3-7.1418 DSP 4177

BOE .7399 BRA 1.0797 BC3 1.3924 FIP 2230

DISTANCE 496.472

LOt. t02.43 VL 32.319 6AL -3.05 AZL 98.19 NCA 169.68 8HA

LOP 9.13 VP 23,25? GAP i,9O AZP 84,96 TAL 340.52 TAP

GP 83,00 2AL 120,17 ZAP 114,34 ETI 168.46 ZAE 146.57 ETE

DLA -47.40 RAL 3ST.38 RAD 664_,5 VEL 11.803 PTM 6.83 VHP

L-i TIME IRa LAT INJ LONG INJ RT AgC INJ AZMTH INJ TII_

1868.85 23.74 38,54 237.31 132.52 23 49 1

1801.73 26.33 35.00 240.04 130.84 24 I4 5

1801.73 26.53 35.00 240.04 130.84 24 t4 $

1601.73 26.53 35.00 240,04 130.84 24 |4 5

1801.73 26.53 38.00 240.04 130.84 24 14 5

1801,73 26,33 35,00 240,04 130.84 24 14 5

1601.73 26,$3 38.00 240.04 130.84 24 14 3

MID-COURSE EXECUTION ACCURACY

$GT 8g3.11GR 2440.5 $83 1316.g

RRT .0656 RRF -.9978 RTF -.05SS

$Gi 2598.8 R23 ".0201 R!3 -.g076

6G1 2441.3 SG2 890.g THA 88.41

ORIlT D[T(RM|NA¥10N ACCURACY

37 35,S 88 41.4 86 84.?

¢RT .6199 CR$ ,8609 CIV .?358

LDA 91,1NGA 23,1 lEA ,4

EL! $2.1 EL2 16,2 4LF SO,)O

ARRIVAL DATE NOV I 1971

EARTH TO HARI

181,DI [¢¢ ,11788 INC 3.1769 W 29.700

14?,17 RCA 148.63 APO 81T,40 V2 t6.1SO

134,04 ZA¢ I24,34 [TC 276,03 LVl -3|,72

3,?39 DPA I,TD RAP 3U$,18 ECC 1,3177

PO CIT TIN INJ 2 LAG INJ 2 LOnG

866.8 3_.76 16.ZS

801.? 40.70 11.31

801,? 40.70 11.31

801,7 40.79 11.31

801,? 40.?D 11.31

60|.? 40,70 11.31

801,7 40,70 21.32

ORDIT DETERMINATION ACCURACY

8T 34.3 SR 46.1 86 66.4

CRT *7747 CR8 .9938 _8T ,6997,

LEA 101.1MIA 23.6 88A .3

ILl 34.5 EL2 18.4 ALF 38,$6

$37



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUI_H DATE AP8 13 tVTI

HELIOCEMTRIC CONIC

RL 149.99 LAL ,00

RP 209.6T LAP "I.I6

RC 109.028 GL -43.67

PLANETOCENTRIC CONIC

C3 20.424 VHL 4,5|6

LNCH A2MTH LNCH TIME

46.10 23 45 8

48.10 23 45 8

• 46.10 23 45 8

48.10 23 45 8

48.10 23 46 8

48.10 23 45 3

46,10 28 45 8

FL|4HT T|NE t04.00 ARRIVAL DATE NOv $ toil

DI8TANC[ 800.829 EARTH TO MAR8

LOL |01.4) VL 32.]00 GAL -$.0S AZL 95.55 MCA 187,88 8HA 18t.15 ECC .tlY|I INC 8. SSO| VI 29. T06

LOP 10.36 VP 23,214 GAP 1.87 AZP 84,57 TAL 340,43 TAP 148.$1 RCA 146.82 APO El?.06 V2 28.124

GP 25.29 ZAL 119.2| ZAP t||.98 [T6 I88,50 ZA( 145.79 ET( |34.34 ZAC |26.70 (T¢ 275.96 LVI -37,48

DLA -49.05 RAL 359.4? RAD 8043.0 V[L ll,8SD PTH S.87 VHP 3.758 DPA 3.84 RAP SOl.RE [CC 1.8381

L-I TIME IMJ LAT INJ LONG INJ RT ARC INJ AZNTfl INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1832.91 26.66 38.16 243,63 132.83 24 15 41 832.9 41.56 14.96

1832.91 26.66 38.18 243.63 132.83 24 15 41 832.9 41.56 14.98

1832.91 26.66 88.16 243.63 132.63 24 15 41 832.9 41.56 14.96

1832.91 26.66 38.18 243.63 182.83 24 IS 41 632.9 41.58 14.98

1832.91 26.66 86.98 243.63 IS2.03 24 15 41 832.9 41.36 14.96

1832.91 26.66 38.18 243.63 182o83 24 13 41 832.9 41.56 14,98

1832,91 26.86 36.1R 243.63 132.83 24 t5 41 632.9 41.56 14;98

DIFFERENTIAL CORRECTIONS

TOE -.321T TRA .0283 TC3 ".6803 BAU .3999

ROE -.6092 RRA-I.IV?O RC3 1.2969 FAU .|5825

FD2 2.92?0 FRA 6.6576 FC3-6.?079 08P 4600

BDE ,6020 8RA 1.1973 0C3 1.4645 FSP Z206

LAUNCH DATE APR I3 1971

HELIOCENTRIC CONIC

RL 149.99 LAL .00

RP 210.10 LAP -1.I3

RC 111.121 GL -46.10

PLANETOCENTRIC CONIC

C3 2|.917 VHL 4.682

LNCH AZNTH LNCH TIHE

45.?8 23 47 49

45,78 23 4? 49

45.76 23 47 49

4S.76 23 4? 49

45.78 23 47 49

4S.76 23 47 49

45.78 23 47 49

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 904.7 8DR 2?07.5 $G3 1300.2 ST 33.1 8R 52.0 SS 68.3

RRT ",1876 RRF -.9983 RTF .1470 CRT ,7250 CAD ,9961CST .6621

6GO 2654.7 R23 .0073 RI3 -.9985 LSA 105.0 HSA 24.0 86A .3

8GI 2710.7 SG2 895.1 THA 92.95 EL! 56.1 EL2 20.4 ALF 61.38

FLIGHT TIME 206.00 ARRIVAL DATE NOV 5 19?1

DISTANCE 504.789

LOL 202.43 VL 32.300 GAL -8.06 AZL 96.00 HCA 169,11 8NA

LOP 11,59 VP 23.172 GAP 6.45 AZP 84.10 TAL 340.82 TAP

GP 27.92 ZAL 118,23 ZAP 109.57 ET8 168.59 ZA£ 142.74 ET[

EARTH TO NABS

182.?1 ECC .19662 INC 8.0026 Vl 29.T06

|49.48 RCA 148.63 APO 216.80 V2 2_.099

134.44 ZAC 129.42 [TC 273,91 LVI -39.52

DLA -50.87 RAL E.02 RAD 6643.7 VEL |t.913 PTH 8.92 VNP 3.800 DPA 6.23 RAP 300.42 £CC 1.3607

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CSY TIM INJ 2 LAT INJ 2 LONG

I967.00 26.82 41.6T 24?.93 135.09 24 18 56 867.6 42.36 19.11

1867.60 26.62 41.67 247.93 135.09 24 16 56 66?.6 42.30 19.11

1867.60 26.62 41.67 247.93 135.09 24 18 56 867.6 42.36 19.11

1897.8U 26.62 41.67 247,93 135.09 24 18 56 897.6 42.36 19.11

1867.60 28.62 41.87 247.93 135.09 24 18 56 867.6 42.36 19.11

1867.60 26.62 41.67 247.93 135.09 24 18 56 867.6 42.38 19.11

1867.60 26.82 41.67 247,93 135.09 24 18 56 867.6 42.36 19.11

DIFFERENTIAL CORRECT|ON8

TOE -.5188 TRA .1331 TC3 -.7169 BAU .443?

ROE -.7381 RRA-I.3312 RC3 1.3417 FAU .15484

FDE 3.2070 FRA 8.6333 FC3-6.1162 BSP 5t16

80( .8975 8RA 1.8360 BC3 1.5212 FSP 2150

LAUNCH OAT[ APR 18 1671

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 956.1 8GR 3009.0 863 1263.0 8T 31.? 6R 59.4 68 90.4

RRT -.3313 RRF -,9989 RTF .3398 CRT .8699 CR6 .99?8 CIT .6190

8GB 3157.3 R23 .0250 R|3 -.998T LSA tlO.l NSA 24.3 66A .2

85| 3027,3 862 696.7 TNA 93,59 ELl 63.7 EL2 22.0 ALF 8?.$3

FLISHT TI_ 208.00 ARRIVAL DATE NOV ? 1971

HELIOCENTRIC CONIC DISTANCE 508.95| EARTH TO MARl

RL 349.99 LAL .00 LOL 202.43 VL 32.292 6AL -3.07 AZL 96.57 MCA ITO.33 8NA 192.58 ECC ,|86|2 INC 8,50?2 Vl iV.TOe

RP 230.33 LAP -|.lO LOP 32.82 VP 23.|31 GAP 8,24 AZP 93.53 TAL 340,20 TAP liDoS3 RCA t46,D0 APO 216.56 V2 26.0?1

RC 113.236 GL -4R.88 GP 30.98 ZAL 118.97 ZAP 107,10 ET$ 166.75 ZA[ 139.40 ETE 134.35 ZAC 132.65 [TC 2?3.90 LVI -41.96

PLANETOCENTRIC CONIC

C3 23.964 VHL 4.095 OLA 032.8V RAL 5.20 RAD 6644.8 VEL |1.998 PTH 6.99 VHP 3,884 OPA 9,03 RAP 296.9t [CO 1.3V44

LNCH AZHTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ADC INJ AZHTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

43.25 23 52 40 1904.88 28.84 45.51 253.18 137.68 El 24 34 900.9 43.01 23.86

43.2S 23 62 40 1606.60 26.34 45.51 253.t8 137.69 24 24 34 906.9 43.01 23.86

43.25 28 52 40 1909.68 E8.34 49.51 |53.19 137.68 24 24 34 906.9 43.01 23.06

43.29 23 52 48 1906.88 26.34 45.3| 233.18 |3?.69 24 24 34 906.9 43.01 23,86

43.25 23 $2 46 1906.88 21.34 45.51 293,18 137.68 24 24 34 909.9 43.09 23.86

43.29 23 52 46 1909.86 26.34 45.51 253.18 137,68 24 24 34 906.9 43.01 23.66

43.25 23 92 48 1906.98 26.34 45,51 253.18 137.68 24 24 34 906.9 43.01 63.86

DIFFERENTI4L CORRECTIONS

TOE -.4964 ?RA .2600 TC3 ".73?9 |AU ,4994

ROE ".6239 RRA't.4?i3 R¢$ 1,3?34 FAU ,14910

FO2 3.8424 'RA 6.tS?T FC3-3.3|97 |IF 1TIT

DOE 1.0464 8RA 1.3003 8C3 |.3369 FIF 204T

LAUNCH DATE APR 13 1971

NELIOCEHTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

8GT 1045,9 8GR 1348.2 8G3 1199.? IT 30.0 IR 69,1 88 92,?

RRT -,4912 RRF ",9993 RTF ,_2| CRY .9938 CRI .9680 Clt ,ill|

3G8 ISO7,? R21 *03Si RI3 -.liST LIA l|?,O NiA 24,1 964 ,I

8El 3391.1 I;2 19?.I THA 99.46 ELI 7|.7 EL! 23.0 ALF 73.31

PLIGHT TINE FIO.O0 ARRIVAL DATE NOV 9 tgTl

DISTANCE 513.117 EARTH TO RARI

RL I49.99 LAL .00

RP 210.ST LAP -1,07

8C 115.380 GL -52.12

PLANETOCENTRIC CONIC

C3 28.8?6 VML 5,184 DLA -5S,II RAL

LNCH A2MTH LNCH TIRE L'! TIME INJ LAT

40.51 0 3 8 19t2.28 2S.D?

40.61 0 3 $ 9912.28 2t,D?

40.51 0 3 $ 19t2.29 28.6?

40.$1 0 S 8 10_2.28 2§.6?

40.$1 0 5 8 1gs2.26 23.67

40.51 0 S 8 1952.26 23.87

40.51 0 3 8 1932,26 23.87

DIIrFERENTIAL CORRECTIONS

TDE -.458? TRA .3?54 TC3 ",?3?? BAU ,58|5

RDE-I,213I RRA-I.8436 RC8 1,3776 FAU .13971

FDE 3.9526 FRA 9.7413 FC3-4.5003 08P 644|

8DE 1.2g88 BRA 1.6661 BC8 1.562? FSP lg00

LOL 202.43 VL 32.|81 &AL -3.00 AZL 9?.29 HCA I?I.SI |MA 18|.46 [CC ,18669 INC

LOP 14.04 VP t3.090 GAP 6,02 AZP 62,?9 TAL 340.0? TAP ISl.62 RCA 148.39 APO

GP 34.64 ZAL |11,4| ZAP 104,60 ET8 |69,0| ZA[ 133,?1 ETE 134,tl ZAC 136.19 [TC

?,2919 V! 29.Y09

216.38 V2 |6,044

2TS.91 LVl -44.63

9,29 RAO 6641.6 VEL 12.117 PTH ?.09 VHP 4,023 SPA 12.33 lAP 29?,30 [CC 1.4423

INJ LONG INJ RT A8¢ INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

49,?1 250.69 140.60 0 3? 41 982,3 43,39 29.30

49,71 269,60 140,80 0 3? 4| 932,3 43.30 29.30

4g,?l 250,60 140,60 0 37 41 952.3 43,39 29,30

49,?! 259.60 140.60 0 37 41 gs2,3 43,30 29.30

4g,71 259.69 140.60 0 37 4! 952.3 43.zg 29.30

49,71 250.69 140.60 0 3? 41 gs2,3 43.39 29.30

49.71 259.69 140,60 0 3? 41 952.3 43.39 20.30

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 116g.6 6DR 3732.1 863 1106.1 6T 27.6 6R 82.4 86 gS.S

RRT -.6219 RRF -.9995 RTF .6277 CRT .5196 CR8 .9994 CST ,4904

8GB 8g11,1 R23 ,_410 R13 -.0987 LSA 126,9 NSA 23.8 66A .2

8G1 3606.6 $62 908*0 THA 101.Sg ELI 63.T EL2 23.2 ALF T9.29

$38



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DAY[ APR 13 19?1

NtLIOCEHTRIC CCNI¢

RL 149.90 LAL .DO

RP 210.82 LAP -!,04

RC 117,545 GL -5S.90

PLAN[TOCEHTR|C CONIC

CS 31.233 VHL 5.588

LNCH AZHTH LNCH TIH[

$7.$0 0 18 SO

$7.80 O 18 50

3?.60 0 18 50

37.60 0 18 50

37.80 0 ID 50

37.80 O 18 50

$7.80 0 18 50

FLIGHT TIME Ill.D0 ARRIVAL DATE MOV I1 1971

OIITANC[ SIT.Re8

L04. ED|,43 VL 32._TS GAL "3.10 AZL Di.E! HCA ITJ.?i INk

LOP IS.El VP 25,050 GAP S,II AZP 31.81 TAL 339.93 TAP

&e 38.$9 ZAt 113.S3 ZAP 102.01 ETG |39.41 ZAE 131.G| ET[

EARTH TO MARS

t1|,33 [CO ,|8|35 INC S,ES44 Vl 28.708

152,39 RCA 148.55 APO 218.17 V2 2S.OIS

133.77 ZAC 140,41 (TC 278,1| LVI -4?,84

DLA -ST,SO RAL 14.72 RAD GQ4?,$ VEL 12.295 PTH 7,23 VHP 4.2S3 DPA 18.22

L-| TIME IHJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM

2005,08 24.40 $4,27 26?.90 143.84 0 52 16 1008.1

2008,08 24,40 54.2? 267,90 I43.34 0 52 16 tOOG.I

2006.08 24,40 54.27 207.90 /33.84 D 52 16 1008.1

2006.08 24.40 54.27 267,90 143,84 0 52 16 |006,1

2006.08 24.40 54.27 267,90 143.84 0 52 16 1006.1

2006.00 24.40 54.2? 287.90 143.84 0 52 16 1006,1

2008.08 24.40 54,27 267.90 143.84 0 52 16 1008.1

RAP 295.56 ECC !.1140

|NJ 2 LAT INJ 2 LONG

43.25 IS.St

43.25 35.51

43.25 $5.S1

43.25 35.51

43.25 35.51

43.2_ 35.SI

43.25 35.51

DIPIrERENT |JO,. CCRR[CTIONG

TO[ -.$807 TRA .5107 TC3 -.7169 BAU ,0414

HOE-1.6766 RRA-1.8100 RC3 1.3585 FAU .12754

FOE 4.394S FRA 4,9889 FCS-S.5353 DiP 7157

80¢ 1,7198 ERA 1.8806 8C3 1.5380 FSP I065

HID-COURSE EXECUTION ACCURACY

SGT IS20,5 SGR 4145.5 SG3 $71.8

RRT ",7144 RRF -.9997 RTF .7192

8GB 4350.6 R23 .0432 Rt3 -.9988

SGI 4256.7 $02 899.9 THA 103.43

LAUNCH DATE APR 13 1971 FLIGHT TIME 214.00

N[L|OCENTHIC CONIC

RL 149.99 LAL .00

RP 211.07 LAP -1.00

RC 119.734 GL -60.38

PLANETOCENTRIC CONIC

CS 38.219 VHL 8.182

LNCH AZMTH LNCH TIM[

34.65 0 40 84

34.85 0 4_ 54

34.65 0 40 $4

$4.65 0 40 54

$4.68 0 40 84

$4.65 0 40 84

34.85 0 40 54

L_ 202.43 VL 32.274 GAL

LOP 16.48 VP 25.010 GAP

GP 45.51ZAL 111.31ZAP

DISTANCE 521,446

-3.12 AZL 99.60 HCA 173.97 SNA

5.80 AZP 80,45 TAL 339.78 TAP

99.SI ETS 170,01 ZAE 127.07 ETE

DLA "59.95 RAL 22.16 RAD 6650.0 VEL 12.574 PTH ?.44 VHP 4.026 DPA 20.7?

L-] TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH ]NJ TIME PO CGT TIN

20?1.$9 22.19 59.0? 2T8.51 |47,27 I 15 26 1071.6

2071,59 22.19 59.07 276.51 147.2? I 15 28 1071,6

20?_.59 22.19 59.0? 278.5! 147,27 I IS 20 1071.6

2071.59 28,19 59,07 278,51 147.27 I 15 26 1071.6

2071.59 22.19 59.0? 278,51 147.27 I 15 28 1071.6

2071.$9 _.18 59.0? 278,51 147.27 1 15 26 1071,6

2071.59 22.19 59.07 278,51 147.27 I 15 28 1071.6

CR|IT DETERMINATION ACCURACY

IT 24.4 3R 100.4 88 98.0

CRT .3744 CRG .9997 CST .SSSG

LSA 140.6 NSA 22.? 68A .I

ELl 100,8 EL2 22.5 ALF 84.S2

ARRIVAL DATE NOV 18 1971

EARTH TO MAR8

182,28 [CC .18507 ]NC 9.5992 Yl I_.708

153.75 RCA t48.54 AlSO 216,01 V2 DS.986

133,41 ZAC 145.29 [TC 278.42 LYE -$1.46

RAP 295.66 [CO 1.6290

INJ 2 LAT |NJ 2 LONG

42.18 42.36

42.18 42,38

42.18 42.3¢

42.18 42.36

42.18 42.38

42.18 42.36

42.18 42.36

DIFF£RENTIAL CORRECTIONS

TOE -.2048 TRA .6650 T¢3 -,6850 BAU .7412

ROE'2.4652 RRA-1.9764 RC3 1.2891FAU ,I1033

FOE 4.8439 FRA 4,0283 FCS'2,4990 88P 796?

8DE 2.4737 DRA 2,0855 BC3 1.4506 FGP 1364

LAUNCH DATE APR 13 1871

HELIOCENTRIC CONIC

RL 149.99 LAL .00

RP 213.81 LAP -.89

RC |40,388 GL 54.24

• PLAN[TOCENTRIC CONIC

LOL 202.43 VL $2,259 GAL

LOP 27.30 VP 22.86! GAP

GP -48.82 ZAL 115.88 ZAP

HID'COURGE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 1493.2 3DR 4598.1 3GS ?98.0 ST 20.6 8R 126.8 83 100,S

RRT -.7842 RRF -.9998 RTF .?088 CRT .0250 CRG ,9999 CST .0108

3G0 4834.5 R23 .0425 R13 -.9989 L3A 161.6 MSA 20.0 S$A ,1

30! 4750,6 302 696*9 THA 104.83 ELl 128.8 EL2 20.8 ALF 89,76

FLIGHT TIME 232.00 ARRIVAL OAT[ DEC I 1971

DISTANCE 559.295 EARTH TO MARS

-3,47 AZL 81,89 HCA 184.95 SNA 182.04 ECC .18589 INC 8.1072 Vl 29.708

3.90 AZP 98.08 TAL 337.53 TAP 162,45 RCA 148.20 APO 215.88 V2 25.69?

87.34 ETS 175,88 ZAE 114.16 ETE 210.78 ZAC 53.61ETC 272.17 LVI $5.12

C3 31.320 VHL 5.598

LNCH AZNTH LNCH TIME

50.00 11 26 51

S?.69 9 37 8

57.R9 8 37 8

57.89 9 37 6

57.8t 9 37 8

57.09 9 57 6

S?.89 9 3? 8

DLA 41.90 RAL 517.84 RAD 6647.5 VEL 12.298 PTH 7.23 VHP 5,199 DPA -70.38 RAP 315.94 [CC 1,5154

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

4185.82 -36.94 189,11 219,$5 57.57 12 36 48 . 3195.8 -46.54 159.13

4488.80 -19,08 201.23 205.19 51.96 lO 51 55 3488.8 -32.84 179.15

4488.80 -19.08 201.23 205.19 51.95 10 51 55 $488.e -32.84 179.18

4488.80 -19.08 201.23 205.19 51,gG 10 51 55 3488.8 -$284 179.15

4488,80 -19,08 201,23 205.19 51.96 |0 51 55 $488.8 -32,84 179.t5

4488,80 -IS,08 201.23 205.19 51.96 10 51 55 3408.8 -32.84 179,15

4488.80 -IS.08 201o23 205.19 51.96 10 5! 55 5408,8 -32.84 179.15

OIYFER[NT IAL CCNRECT|_8

TO[ 2.8244 TRA 1.0252 TC3-1.4777 BAU .9040

ROE S.5408 RRA 2,4870 RC3"1,5740 FAU .08273

tO[ 4,4400 rRA 3.45S6 FC$-2.2889 3SP 10419

SO[ 4.2485 IRA 2,8893 |C3 2.1589 FIP 1081

LAUNCH OAT[ APR 13 19Y1

HELIOCENTRIC CONIC

RL 149.99 LAL .00

RP 213.82 LAP ".86

RC 142,?$9 GL 45,87

PLANETOC[NTRIC CONIC

CS 23.558 VHL 4.852

LNCH AZMTH LNCH TIME

50.00 12 50 14

60.00 12 30 57

70,00 11 8 56

70.08 10 56 10

70.08 10 56 10

70.08 10 56 10

110.00 18 8 22

DIFFERENTIAL CORRECTIONS

TO[ 2.1684 TRA 1,2154 TCS-1.9791BAU .0391

ROE 2.44?0 RRA 2.3186 RC3-1.7869 FAU .10378

FOE 4.7959 FRA 4.7?51 FC3-3.8169 DIP 9990

80[ 3.2695 8RA 2.6179 BCS e.8664 FSP I369

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

SOT 3454.8 SGR 5|48,3 SG3 609,8 ST 136.0 8R 118.8 S$ 105,2

RRT .9512 RRF .8895 RTF ._,09 CRY .ggO8 CRI -,8998 CST -.9811

SGD SEOO,O R25 .1014 R13 ,8944 LSA 247,4 HSA 15.8 88A .I

SG! GI35.I $02 854.S THA 56,8§ EL! 224.0 EL2 14.? ALF 52.77

FLIGHT TIHE 234,00 ARRIVAL DATE DEC 3 1971

DISTANCE 563.457 EARTH TO MARS

LOL 202.43 VL 32.280 GAL -3.51 AZL 83.79 HCA 386.10 8NA 182.OG ECC ,15623 INC 8.20?6 VJ 28.?08

LOP 28.49 VP 22.624 GAP 3,71 AZP 96.17 TAL $37.2T TAP 16_.3? RCA 148.16 APO 215.97 V2 25,862

GP -48.64 ZAL 120.57 ZAP 65.65 ETS IT4.65 ZA[ 115,52 ET[ 207,07 ZAC 58,81 [TC 271.85 LVI 30.72

DLA 34.11 RAL 321.80 RAO 6644.4 V_L 11.980 PTH G,88 VHP 4.397 DPA -65.81 RAP 309.25 ECC 1.3874

L-I TIN[ INJ LAY INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3899.41 -45.39 165.85 215.76 73.88 13 55 14 2899.4 -46.88 130.81

3950.g2 -35,$5 166,21 211.50 69,61 13 36 48 2g50.9 -40.29 136.17

4195.65 -19.70 177.66 203.41 61.52 12 18 52 3195.6 -29.68 IS3.80

4254.60 "18.34 179.9! 202.62 80,73 12 6 44 3234.6 -28,?Y 156.29

4234.60 -18,34 179.91 202.82 60.?3 12 6 44 5234.6 -28.?? 156.29

4234.60 -18.34 179.91 202.62 60.73 12 6 44 3234,8 -28.?? 155.29

5242.47 -19.70 106.5T 203.41 81.52 17 2 28 2242.5 -29.68 82.51

HID-COURSE EXECUT]ON'ACCURACY CRBIT OETERqINAT]ON ACCURACY

85T 3640.1 SGR 4721.6 SG3 829.5 ST 130.? SR 152.8 S$ 117.0

RRT .9578 RRF .9995 RTF ,9563 CRT .9915 CR8 -.9999 C$T -.9894

SDB $961.9 R23 ,1111 R13 .9934 LDA 232.1 HGA 14,8 SSA .2

$G1 5902.9 SG2 836,6 THA 52.68 EL! 200,6 EL2 12.9 ALF 49.S0

539



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 13 |371

NELICK[M?RIC ¢_!¢

RL 149,99 LAL .00

RP 814.24 LAP -.St

RC 141.138 GL 36.73

PLANETOCENTRIC CONIc

C3 19.$12 VHL 4o417

LNCN AZNTN LNCH TIN_

SO,DO 1346 I

QJO.OO 13 44 O

70°00 13 47 23

NO.DO 13 $6 l

tO,DO 14 3D E_

100.00 16 38 32

ttO.OO 1S 46 49

FLIGHT TIN[ E31.0O

OI3TANC[ 507.36S

LOL 802.43 VL $8,|3| GAL "3;56 AZL 89.08 HCA 28?.27 IRA

LOP 29.67 VP EE,5GS GAP 3,53 AZP 34.88 TAL 33?°00 TAP

GP -39.11 ZAL I64,38 ZAF 83,83 ET$ 273,82 ZA2|IG,1Y ET£

DLA ET.SO RAL 32§.03 RAD GME.I V[L 11. 812 PTH Q.83 VHP 4.$23 DPA -61.68 RAP 304.89 ECC 1.3211

L-| TIME INJ LAT |HI LONG INJ RT ASC INJ AZNTH |NJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

369G,84 -47,55 248,8S 608,93 86,33 14 43 4| 2696,8 -41.68 113.08

$Gg|.Eg -39.Tg |45.$0 E08.|2 82.97 |4 45 32 2691.9 "36.29 1|4.59

3681.91 -32.24 |43,24 2OI, S6 78.08 14 48 43 2@61,9 -33.88 114,62

36S4.79 -25.$0 139o19 204.57 73.60 14 56 SS 2954.8 -29.88 112.63

3524.34 -21.33 128.24 203.19 To.g8 15 35 6 2524.3 -27.25 102.79

3129.29 -25.30 200.56 204.57 73.60 |? 31 2 2|29°3 "29.69 ?4.DO

2726.73 -32.24 72.16 2DG. S6 78.08 19 32 18 1728.7 -33.80 43.54

ARRIVAL DATE OtC S ISYS

EA2TN TO MAR1

|$2,03 [CO .18692 INC 4.9227 V! 2R.?D6

234,27 RCA 348.11APO 218.05 V2 2S.62Y

205.56 2AC 65,36 ETC 271,59 LVI 2i.86

D|PFERENTIAL CCRRECTION8

TOE 1.8645 TRA |.3870 TC3-2,4453 BAU ,6056

MOE 1.2990 RRA 2,13S| RC3-1,8861FAU .|2116

FOE 4.9152 FRA S,RO24 FC3"5,3757 |8P 9630

ROE 2.668| BRA 2.5499 9C3 3.0392 FSP 1794

MZD-COVR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 384|,7 $GR 4305°0 3G3 1013.$ IT 126,0 3R 131,2 $3 122.6

RRT .9629 RRF .9995 RTF .9619 CRT .3927 ERa -.9994 CIT -.9goo

$62 5769.9 223 *|227 R11 .9919 LSA 218.9 MGA 13.6 88A .2

$61 57|6.F 362 780.3 THA 48.32 2L1 181.5 EL2 11,_ ALF 46.1?

LAUNCH DATE APR 13 197| FLIGHT TIME 258.00 ARRIVAL DATE DEC ? 1971

HELIOCENTRIC CONIC

RL 149.99 LAL ,00

RP 214.95 LAP -*59

NC 14?.953 GL 32.7I

PLANETOCENTRIC CONIC

C3 17.252 VHL 4.154

LNCN AZNTH LNCH TZNE

SO.DO 14 19 31

60.00 14 32 $

_O.OO 14 52 10

90.00 15 27 58

90.00 16 33 46

100.00 16 10 SO

110,00 19 51 37

D|8TANC[ 571,795

LOL _02.43 VL 32,263 GAL -3.61 AZL 86.00HCA

LOP 30,65 VP 22,549 _AP 3,35 AZP 93.93 TAL

GP -33.22 2AL _27.40 ZAP 81.93 [T6 173._7 ZAE

EARTH TO MAR|

186.45 6NA 182.|3 [CC .18706 INC 3.9962 V| £0.708

333.71 TAP 165.|6 RCA 148.06 490 216.20 V2 23.591

216.23 ETE 200.40 2AC 67.26 ETC 271.38 LV] 23.95

DLA 21.99 RAL 327.66 RAD 664|.6 VEL t1.717 PTH 6.75 VHP 3.882 DPA -38.07 NAP 301.71 ECC 1.2839

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN |NJ TIN_ I_ C8T TIM INJ 2 LAT INJ 2 LONG

3346.15 -46.85 132.40 203.22 99°44 15 12 37 2346.1 -3Y.I? 101.78

3512.54 -40.19 13O.4O 204.24 93.26 15 30 41 2512.5 -34.51 100.86

3453.51 -34.11 125.73 204.$4 88.25 15 49 44 2453.5 "31.27 67.36

3341.27 -29.41 116.88 203.99 84.59 16 23 39 2341.3 -28.67 89.A6

31_6.84 -27.50 101.04 20_.76 83.14 17 25 54 2129.8 -27.60 74.03

28|5.75 -29.41 78.24 203.99 84.59 |8 S? 45 |815.7 -28.87 50.84

2500,33 -34.11 54.64 204.34 88.25 20 33 17 1500,3 -31.27 26.24

OlPFER[NT|AL CORRECTIONS

70[ 1.7000 TRA 1.5501 TC3-2,8502 |AU .7884

RDE t.S231 RRA 1o9619 RC3-1.6657 FAU .13445

FOE 4.9252 FRA 6.8374 FC3-6.7467 |6P 9408

BD[ 2.2623 ERA 2.5004 Be3 3.4180 F$P 2064

LAUNCH DATE APR 13 1971

HELIC_ENTRIC CONIC

RL 149.99 LAL .00 LOL 202.43 VL 32.267 GAL

RP 214,86 LAP -,53 LOP 32.03 VP 22.51| GAP

RC 149.946 GL 67.41GF -31,68 ZAL 122.74 ZAP

PLAN2TOCENTRIC CONIC

C3 13.223 VNL 3.990

NID-COURG[ EXECUTICN ACCURACY (_8IT DETERMINATION ACCURACY

8GT 4052.3 $¢_q 3921,6 803 1112,3 81 122.3 82 113.2 88 1|4.2

RRT .9666 RRF .9993 RTF .9657 CRT .9941 CRS -.g996 ClT -.9906

AGe 5636.5 R23 .1343 RIG .9902 LSA 208._ NSA 12.4 lEA .3

861 5532.3 362 727.3 THA 44.03 ELI 166.8 EL2 ;.0 ALF 42,93

FLIGHT T%l_. 240.00 AqRIVAL DATE DEC 3 1971

DI3TANCE 575.965 EARTH TO MARS

-3.63 AZL 06.70 NCA 189.62 8HA 162._8 [CC .18756 INC 3.2957 Vl 29.706

3,17 AZP 93.25 TAL 313,41 TAP 166.03 RCA |40.01 APO 216,35 V2 25.554

60.04 ET$ 17_.67 Z4E 1t$.84 27E 197.60 ZAC 70,63 ETC 211.19 LVI _0.73

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

SO.DO 14 46 14 3430.09 -45.01

60.00 13 7 51 3377.93 -39.01

70.00 15 37 0 3292.13 -33.T4

80,00 12 23 12 3147,31 -29.79

90.00 17 34 35 2914.89 028.2?

100.00 19 R 4 2621.T6 -29.79

110,00 20 38 26 2338.91 -33.74

DIFF[RCNTIAL COqRECTIGNS

TOE 1,9724 TRA I,?Ol? TC3-3.2030 3AU .78|S

ROE !.2483 ERA t.Tg|t RC3-1.8322 FAU .14516

FOE 4°8Rll FRA 7,S718 FC3-7,6422 81P 9_22

10[ 2.Olll IRA 2.474t 8C3 3,6900 FIP 221_

DLA 17,31 RAL 329.80 RAD 6641,D VEL II.GDD PTH 6.70 VNP 3. 721 DPA -34,g5 R4P 299.32 [CO 1,2621

|NJ LONG INJ RT A$C IHJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

|21.03 199.36 107.39 15 45 2_ 2430.1 "33.48 94.17

119.15 201.37 100.$1 16 4 9 2377.9 -30.63 91.56

ll'$.16 202.33 95.66 15 31 52 229_.1 -27.9S 85.68

102.S0 202.$5 92.12 17 IS 40 2147.3 -25.89 71.75

45.61 202.69 90,81 16 23 12 1916.9 -25.09 Sg,G5

63.86 202.65 92.12 19 49 45 1621.8 -25.88 37.12

42.04 202.33 95.69 21 t5 2S 1338.9 -27.95 14.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4264.1 |DR 3570.1 $33 1275.9 47 119.3 8R 99,8 It 12S,0

RRT ,9699 RRF *8841 RTF ,_$g CRT ,9958 CRI ".1994 COY "*till

$GB $361,3 RZ3 ,1445 Rt3 .9861 LGk 199.1 NSA 11.2 iSA .4

$G! SS2D,D 8GZ 676.0 TNA 32,78 EL! 155,2 EL2 7.0 ALF 39,43

LAUNCH DATE APR 13 1971 FLIGHT TJN[ 242,00 ARRIVAL DATE DEC II I971

NELI_:ENTRIC CONIC DI|TANC[ 580,|3_ [ARTN TO NARI

RL 149,Ri LAL ,DO LOL 20|,41 VL $2.27| 6AL "3,72 AZL 87.2S HCA llO,?l $MA 112,|3 [¢C .18lid INC 2.?410 YI 2l,YOt

RP 215.21 LAP ".5I LOP 33.20 VP 22.474 GAP 2,99 AZP 22.?0 TAL 331.|0 TAP 163.19 RCA I47.95 APO 216.5I V2 2S.Sll

RC 192,438 GL 83.40 GP -_9.02 |AL 131,65 ZA9 78.19 [T$ 172.|8 ZA[ |IS.IS ETE Ig$.|? ZkC 73.52 ETC 271.02 LVI 18,32

PLANETOC2NTRIC CONIC

C3 15.126 VML 3,981 DLA 13.44 RA_ 331.62 RAD 6S40,6 VEL 11.$27 PTH 6.67 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG

90.OQ 19 11 IS 3338.82 *42.46 114.11 Ig?.02 |13,02 16 6 54

60.00 15 35 52 3273.29 -3?,39 |10,77 lgg.s9 106.28 16 30 21

?0.00 16 11 7 3119,53 -$2.$2 103.81 201.02 101,06 17 3 S?

40.00 17 3 33 3005.25 -28.gt g2,03 201.70 97.$6 17 $3 3g

20.00 16 t7 14 2765.21 -2?.$3 74.5? 201.89 96.29 19 4 l

100.00 19 4_ 29 2479.?2 -28.97 53.3g 202.?0 g?.56 20 27 45

1_D.00 21 JO 34 2216.35 -32.32 32.72 2DI.D2 ID1.06 2J 47 30

OIFFERENTIAL CC_RECTIQN8 MID-COURSE EXECUTION ACCURACY

TD[ !.4826 TRA 1.6441 TC3-3.5026 6AU .?g31 3GT 44?3.7 SGR 3243.2 $63 13ST.O

RDE 1.0?24 RRA 1.63_ RC3-1.7668 FAu .15532 RRT .6731 RRF .9988 RTF .9726

FD( 4.723? FRA 8.097? FC3-8.8997 239 g038 $GB SS26.8 223 .1492 R13 .9876

BDC 1.8300 BRA 2.4673 6C3 3.923| F$P 2352 SGI $493.2 3G2 608.S TMA 35.72

3.6|2 O_A -$2.23 RAP 297.43 [CC |.2489

|NJ RT A$C INJ AZMTH INJ TINE PO C$T T|N INJ 2 LAT INJ 2 LONG

2336.e -29.69 88,?6

2273.3 -27.14 84.90

2169.5 "24.?6 77.88

2009.3 -22.97 66.21

176_.2 "22.29 48.82

147g,7 -22.gY 27.56

1236.4 -24.76 6._D

_GIT DETERMINATION ACCURACY

ST 117,1 SR 87.3 33 ]22.R

CRT *9972 CR6 "*gg89 C$T -*g928

L3A 1g0.6 N3A 10.2 33A .9

ELI 146.0 EL2 S.2 ALF 36.70

S40



JPL. TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)
i

LAUMCH DATE APR 1) lS?S

HELIOCENTRIC CONIC

RL 148.95 LAL .DO

RP |1S.54 LAP -.46

RC 154.804 GL 10.80

PLANEYOCENTRIC C¢_IC

¢3 14.657 VHL S,868

LNCM AZNTN LNCH TINE

SO.DO 13 30 tO

60.00 15 S6 40

70.00 16 38 25

80.00 17 35 lS

00.00 18 51 34

100.00 20 18 4

210.00 21 3? 52

VLIGHT TIN( E44.00 ARRIVAL DATE DEC 13 1871

OlSYANC( 584.304 EARTH TO NAN&

"3,?D AZL 8?,69 HCA 191.65 8HA 182,Et [CC .16169 1NC 2.3073 Vl 29,?08LOL 802,43 VL St.2?4 GAL

LO@ 54.3? VP 22,45? GAP E,02 AZP SE.26 TAL 33S.?8 TAP |67.?3 RCA 147.65 APO 816.68 V2 25,480

6P -26.SS 2AL 133.14 ZAP 76.1$ ETS t?l.SD ZAE 114.21 (TE 193.07 ZAC T6.01 [TC 2?0.8? LVl 16.89

DLA 10.19 RAL 333.21RAO 6640.4 VEL 11.60? PTH 6,83 VHP 3.53? DPA -49.92 RAP ESS.SR 2CC 1.2412

L-I TIME |NJ LAY INJL_ INJ RT ASC INJ AZMTH INJ TIH[ PO CST TIN INJ 2 LAT INJ 2 LONG

3265.95 -40.76 108.38 185.74 t1?.04 |6 24 36 2266.0 -26.50 04.77

3150,15 -35,61 104.43 188.61 110,26 16 Sl 50 2180.2 "24.13 ?6.83

3073.16 -5t.04 96.69 200.35 105,03 17 29 35 20?3.2 "21.R3 ?1,64

28R5,28 "27.?2 84,10 20t.25 101.59 ID 23 28 1895.3 -20.2R 59.13

2648.83 -26.46 66.25 20t.51 100.30 t9 35 43 1648.8 "19,66 41.50

2368.?S "27.?2 45.46 201.25 101.55 20 5? 34 1368.7 "20.29 20.58

2119.98 -31.04 25.61 200.35 105.03 22 13 12 1120,0 "21.R3 .76

DIPFERENTIAL CCRRECTION8

TOE 1.4268 TRA 1.9957 TC3-3.T39? DAU ,79R2

ROE .9467 RRA 1.5121 RC3-1.6280 FAU ,lS860

FOE 4.6?49 FRA 8.5896 FCS-9.3678 B8P 9165

6DE 1.7139 BRA 2.5038 BE3 4.0787 FSP 2521

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 4688.2 8GR 2974.5 883 1422.3 6T 116.3 8R 76.6 88 122.6

RRT .9?35 RRF °9983 RTF .9?35 CRT .9986 CR6 -.9983 CST -.9941

3GB 5552.2 R23 .1572 R13 .9859 LSA 166.2 M_A 9.2 886 .6

861 5522.1 $62 577.3 THA 32.09 EL1 140.4 EL2 3.4 ALF 34.12

LAUNCH DATE APR 13 19?1 FLIGHT TIME 246.00 ARRIVAL DATE DEC 13 1971

HELIOCENTRIC CONIC

RL 149.80 LAL .DO

RP 215.87 LAP -.44

MC 1S?.385 ;L 16.75

PLANETOCENTRIC CONIC

C3 14.400 VHL 3.798

LNCH AZNTH LNCN TIME

SO.DO 1S 48 3

60.00 16 17 89

70.00 17 O 36

80.00 18 I I

90.00 19 18 31

tOO.DO 20 43 33

110,00 22 O 22

DISTANCE 508.467 EARTH TO MAR8

LC4. 602,43 VL 32,278 GAl. -3.84 AZL 88.05 HCA 193,11 8HA 182.39 ECC .18933 INC 1.9452 Vl 29.708

LOP 33.53 VP 22.400 GAP 2.64 AZP 91,90 TAL 335.44 TAP 168.56 RCA 147,83 APO 216.86 VE 23.443

GP -84.40 ZAL 134.33 ZAP ?4,58 ETS 171,76 ZAE 1|3,12 ETE 16102D ZAC 78.16 ETC 67C.74 LV| 14.47

DLA 7.46 RAL 334.$2 RAO 6MO2 VEL 11.596 PTH 6.64 VHP 3.46? DPA -47.90 RAP 294.61 ECC 1.8370

L-I TIHE |NJ LAT INJ L_ INJ RT ASC INJ AZNTN INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

320?.10 -38.85 104.05 195.14 119.98 16 38 32 2207.1 -23.83 61.71

3123,09 -33.92 99.54 198,20 113.21 17 9 42 2123,1 -21.57 70.11

2995.77 -29.54 91,16 200.14 107.98 1? 50 52 1985.6 -19.47 6?.18

2807.57 -26,38 77,93 201.18 104,53 16 47 46 1807.6 -17.98 53.78

2556,38 -25.19 59,7R 201,5! t93,29 20 1 28 1556.4 -17.33 3S.5R

6282.05 -26.38 39.30 201.18 104.53 2! 21 55 1282.0 -17.92 13.09

2042.59 -2R.54 20.03 200.14 10?.98 22 34 25 1042.6 "19.47 358.10

DIFFERENTIAL COqRECTION8

TOE 1.3997 TRA 2,1476 TC3-3,825? BAU .0073

ROE .8567 RRA 1,4031 RC3-1.4746 FAU .158?1

FDE 4.655? FRA D.0034 FC3-9.5422 BSP 9404

DOE 1.6411 6RA 2.363? BC3 4,1933 FSP 2e?S

M!O-COURSE EXECUTI_q ACCURACY

8GT 4903.0 6GR 2737.5 663 14T0,0

RRT o9729 RRF .9970 RTF ,6737

8GB 5615,4 R23 ,1649 R13 ,9841

661 5587.9 $82 555,3 THA 80.82

LAUNCH DATE APN 13 1971 FLIGHT TIME 248.00

HELIOCENTRIC CONIC

RL t49.99 LAL .00

RP 218.21 LAP -.41

RC 156.881GL 14.14

PLANETOCENTRlC CONIC

C3 14,283 VHL 3.779

LNCH AZMTH LNCH T|HE

50.00 15 59 39

60.00 18 33 45

70.00 17 19 53

80.00 18 22 35

90.G0 19 41 35

100.00 21 5 27

110.00 22 19 19

LOL 202.43 Vk 32.283 GAL

LOP 36.69 VP 22,363 SAP

GP "22.53 ZAL 133.34 ZAP

DISTANCE 592,633

-3.90 AZL 66.36 HCA 194.27 6NA

2.47 AZP 91,59 TAL 335.10 TAP

72,84 ETS 171.59 ZAE 111.90 ETE

DLA 5.14 RAL 335.87 MAD 6640,2 VEL 11.591 PTH 6,63 VHP 3.455 DPA -46.12 RAP 295.52

L-I TIN[ INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

3159,06 -37.16 100.69 194.99 122.17 16 $2 18 2159.1 -81.60

3068.33 -32.39 95.72 198.18 115.43 17 24 53 2068.5 -19.40

2932.66 -28.13 86.79 200.25 110.22 18 8 45 I932.? -17.37

2736.25 -25.06 73.04 201.40 106.78 19 8 12 1736.2 *!5.87

2481.32 -23.92 54._6 201.77 105.55 20 22 57 1481.3 -15.30

2210.72 -25.06 34.41 201.40 106.78 21 42 18 1210.? -15.87

1979.47 "28.13 15.71 200.25 110.22 22 52 18 979.5 "17.37

ORBIT DETERMINATION ACCURACY

8T 116,6 8R 72.8 88 182,?

CRT .9996 CR8 -.29?$ CDT ",9935

LSA 183,9 MSA 6.E 88A .6

ELI 137,1 EL| 1.8 ALP 31,??

ARRIVAL DATE DEC l? 1971

EARTH TO MAR8

162.42 [CC .19000 INC 1.6419 Vl R9.709

169.37 RCA 147.76 APO 217.08 V2 85.405

189.71ZAC 80.05 ETC 270.88 LVI 12.g3

ECC 1.2351

INJ 8 LON_

?9.3_

T3.10

83,49

49.42

30.95

10.78

352.41

DIFFERENTIAL CORRECTIONS

YD[ 1,5737 TRA 2,285i TC3-4.1068 6AU ,026R

ROE .7?16 RRA 1.8896 flC3-1.3?2? FAU ,16240

FOE 4.5295 FRA 9.R202 FC3-8.8436 SSP 9463

602 1.5756 BRA 8.6240 6C3 4.3301FSP 2694

HIO*C_JR$E EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

3GT 5106.6 3QR 2508.9 3G3 1495.2 ST 116.6 5R 65.$ SS 120.3

RRT .9743 RRF ,9970 RTF ,_,3Y CRT .9999 CR8 -.9995 CIT -.9993

SUB 5689.6 R23 .1635 RI3 .9837 LSA 179.? MSA 7.6 85A .9

SGI 5665.8 562 508,9 THA 25.80 ELI 133.? EL2 ,9 ALF 29.33

LAUNCH DATE APR 13 12?1 FLIGHT TIME 250,00 ARRIVAL DATE DEC 19 1971

NELIOCEMTRIC C_41C

RL 148.89 LAL .OO

RP 218,56 LAP ".3?

RC 16R.390 8k 11.89

PLANET¢)¢ENTRI¢ CONZC

C3 14.2iR VHL 3.777

LNCH AZNTH LNCH TIME

50.00 16 11 24

60.00 16 4? 3?

70.00 17 36 6

60.00 18 40 58

90.00 20 0 55

100.00 21 23 50

110.00 22 35 32

OISTANCE 596,795

LQL 202.43 VL 32,287 6AL -3,97 AZL 88,62 HCA 195.43 8HA

LOP 3?.85 VP 22.326 GAP 2,_9 AZP 91,33 TAL 334.75 TAP

GP -20,88 ZAL 136,18 ZAP 71,15 [T8 l?I.4e ZAE 110.62 ETE

EARTH TO MAR8

189,50 ECC ,190?2 INC !,384| Vl 28.708

170.16 RCA t47,66 APO E57,31 V2 25.366

188,37 ZAC 81.71 ETC 2?0.58 LVl 11.57

DIFFERENTIAL CORRECTIONS

TD[ 1.3629 TRA 2.4255 TC3-4.2549 BAU .8466

RDE .?082 RRA 1.1897 RC3-1.2631 FAU .16367

FDE 4.4350 FRA 9.3934 FC3-g.g314 86P 9616

DOE 1.5356 BRA 2.7016 6C3 4.4384 F_P 2714

DLA 3.18 RAL 337.00 RAD 6640.2 VEL 11.390 PTH 6,63 VHP 3,436 DPA -44.56 R_P 292,$8 ECC 1.2340

L-I TIME [NJ LAT INJ LQNG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

311g.60 -35.?0 98.06 1g5.14 123.83 1? 3 24 2119.6 -19.74 ??.41

3023.26 -31.03 82.67 198.42 117.13 17 38 0 2023.3 -17.56 70.69

2880.66 -26.86 83,28 200,60 111.94 18 24 7 1880.? -15.58 60.52

2677.51 -23.85 6g.10 201,82 108.51 lg 25 36 1677.5 -14.11 45.94

241g.53 -22.?3 50.51 202.22 107.29 20 41 14 1419.5 -!3.55 2?.26

2151.g8 -23.85 30.47 201.82 108.51 21 59 42 J152.0 -14.11 ?.31

1927.46 -26.66 12.20 200.60 111.94 23 ? 40 92?.5 -15.58 549.44

ORBIT OETERNINATION ACCURACY

ST 117.3 SR 60.2 85 118.4

CRT .g996 CR$ -.9951 CST -.9971

LDA 177.0 NSA 7.2 SSA 1.1

ELI 131.8 EL2 1.6 ALF 27.18

MID-COURSE EXECUTION ACCURACY

SGT 5308.6 SGR 2309.0 8G3 1509.4

RRT .g?47 RRF .gg61RTF .97?0

868 578g.0 R23 .1816 R13 .g833

SGI 5?69.5 SG2 4?4.8 THA 23.14
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE AP6 IS It71

N[LIO(ENYII¢ CO_IC

RL 149.R9 LAL .00

lP 2|6'91 LAP ",l$

R¢ 164,11_ 6L 6.84

PLANETOCENTRIC CON3¢

C$ t4.SES VHL S*755

LNCM AZMTH LNCN TIRE

SO.OO 16 E1 42

60.00 16 59 42

?0.00 IT 50 1.0

90.00 18 S6 5!

90,00 20 IT 35

100.00 21 $9 45

110.00 22 49 37

FLIRT TIN( |5|.DD

DISTANCE 6D0,i53

II,liE GAL "4,04 AZL 86.84 HCA 111,S6

ARRIVAL DATE DEC 21 IS?l

EARTH TO MARS

IRA 18|,S8 ECC ,$S$48 INC S,lltl VI ll. YDI

APO 2|Y,54 VZ lS*i2Y

ETC 870.42 LVI 10,58

RAP 29|.78 ECC 1.2358

INJ 2 LAT INJ Z LONG

-|8.15 75.87

-$6.04 65.71

-14.06 86.10

-12.i0 43.10

°|2.05 24.23

-12.S0 4.47

-14.06 347.02

LQL 808,43 VL

LOP 39,00 VP ZE.|90 GAP 2.12 AZP R$.11 TAL 334,31 TAP 170.98 RCA 147.62

GP o16.43 ZAL 13S.90 ZAP Im,SS ETI $71.37 ZAE 109.28 ET£ 187.82 ZAC 83.17

OLA 1iS0 RAL 331,04 RAO i640.2 VEL $1,582 PTM S.S4 VHP 3.42? DPA -43,17

L-I TIN[ lNJ LAT INJ LONG INJ AT A8C INJ AZNTM 1NJ TIN[ PO CST TIM

3087,02 -34.44 9S.95 195.43 125,12 $7 13 8 2OR?.O

2985.94 -29.84 90.22 198.84 118.45 17 49 25 1985.9

2837.50 -25.73 $0.44 201,10 113,28 18 37 28 183?.5

2620.68 "22.76 65,88 202.35 105.87 19 40 40 1625.7

2368.16 "21.63 4?.15 202.60 108.65 20 $? 3 1368.2

2103.13 -22.76 27.25 202.39 109.87 22 14 46 1103.1

1884.31 -25.73 9,36 201.10 113.28 E3 El 1 $84.3

DIFFERENTIAL CDRRECTIOi_

TOE 1.3202 TRA 2.Si41 TC3-4.3829 8AU .8582

ROE .9590 RRA 1,1011 RC3-1.1576 FAU .15368

FOE 4.3556 FRA 9.5178 FC3-9.8915 81P 9502

60[ 1.5114 BRA 2.7905 BE3 4.5335 FSP 2726

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5506.7 SGR 2131.6 SG3 t514.5 ST 116.4 SR 55.6 S6 115.6

ART .9?43 RRF *gg4g RTF .9T?8 CRT .9986 CAR ".9933 CST ".9975

SGD 5904.9 R2S .1590 R$3 .SS28 LSA 175,3 MSA 7.0 IRA $.2

SO1 5SS?.? $02 449.1THA 2D,?R ELI 130.9 EL2 2.7 ALF 23.EE

LAUNCH DATE APR 13 1571 FL|GHT TI_ 234,00 ARRSVAL DAIE DEC 23 1971

HELIOCENTRIC CONIC

NL 149.99 LAL ,_

RP 217.26 LAP -.30

RC 167.446 CA. 8.24

PLAN[TOCENTNIC CONIC

C3 14.439 VHL 3.$00

LNCH AZHTH LNCH TIRE

50.00 16 30 40

60.00 17 10 18

TO,DO I6 Z 30

60.00 IS $0 44

90.00 20 32 8

100.00 21 53 35

110.00 23 I 58

DISTANCE 605.108 EARTH TO MARl

LOL 202.43 VL 32,298 GAL "4,|1 AZL 89.01 HeR IS7.73 8NA 182.67 [CC .19228 INC .$687 VI 29.706

LOP 40,15 VP 22.235 GAP l,gS AZP 90.92 TAL 334.03 TAP 171.76 RCA 147.54 APO 217.79 V2 23.218

GP -18,14 ZAL 137.34 ZAP 67.93 IT8 175.31 ZAE 10?.92 ETE IS6,22 ZAC 84.47 [TC 270.34 LVI 9.32

DLA .05 RAL 359.01 RAD 6640.3 VEL 11.597 PTH 6.64

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH

3060.04 "SS.3? 94.27 195.95 126.12

2954.90 "28.82 88.23 199.39 119.49

2801.47 -24,74 78.11 201.71 114.33

2587.82 -21.79 63.24 203.05 110.94

2325.14 -20.65 44.36 203.48 109,72

2052.25 -21.79 24.$0 203.05 110.04

1645.25 "24.74 ?,03 201.71 114.33

VHP 3.427 DPA "41.94 RAP 291.09 ECC 1.2375

|NJ TIME PO CST TIM INJ 2 LAT |MJ 2 LONG

17 21 45 2060.0 -16.SS ?4 62

$7 33 34 1954.9 -14.73 67.12

I6 49 11 16QI.S -12.77 56.11

Ig $3 51 158?.S -11.51 40.78

21 10 53 1325.1 -10.76 21,73

22 27 58 1052.3 -11,31 2.12

23 32 44 $45.3 -12.?? S45.OE

DIFPERENTIAL CCRRECTION8

TDE 1.$653 TRA 2.7080 TC3"4.4546 |AU ,$654

RDE .6205 RRA 1.0220 RCS-I.O560 FAU ,tS239

FDE 4.21146 FR4 6.60M FC3-S.7308 D3P 10053

BDE 1.5024 BRA E,8925 BC3 4.6073 F8P 2?34

MID-COURSE EXECUTION ACCURACY CAIDIT DETERMINATION ACC_d_ACY

SGT i?02.6 SGR t9?S,4 3G3 1512.4 ST 12U.1 86 58.2 86 115.4

RRT .9734 RRF °9933 RTF .6784 ERT .SIS9 CAR -.9911 CST -.SIR3

3G8 8034.4 R23 ,1151 RI3 ,9824 LSA 174.3 MSA ?.0 8SA 1.3

SOl 6019.2 SO2 428.3 TMA |8,?1 ELI 130.S EL2 3.8 ALP 83.45

LAUNCH DATE APR 13 1971 PLIGHT TIN_ 255.00 ARRIVAL DATE DEC 25 1971

HELIOCENTRIC CONIC

RL 149.96 LAL ,00

RP 217.61 LAP -.28

RC 169.992 GL 6.75

PLANETOCENTRIC CONIC

C3 14.596 VNL 3.821

LNCN AZRTH LNCH TIME

50.00 IS 38 55

60.00 IT 16 45

TO.O0 II 13 83

SO.DO IR 22 57

90.00 20 44 55

lOG,Q0 R8 5 49

ISO.OO 83 12 50

DISTANCE 60S.ESS EARTH TO MARS

LOL 802.43 VL 32.303 GAL -4,18 AZL 89.20 HCA 188.38 8MA 182.?6 [CO .19312 INC .?882 Vl El.Toe

LOP 41,30 VP 22.216 GAP 1.7S AZP 90.78 TAL 333.$5 TAP 178.53 REA 147.47 APO 210.05 V2 25.249

GP -16o96 ZAL 135.11 ZAP 66.40 ETS 171.28 2AE 185.53 ET£ 183.33 ZAE 85.63 [TC 270.2? LV! R.37

DLA -1.19 RAL 339.$0 RAD St40.3 VEL 11.804 PTH S.65 VMP 3.432 DPA -40.83 RAP 8gO.SO ECC 1.24_2

L-I TIN( SNJ LAY SNJ LONG INJ RT ARC INJ AZNTN $NJ TIME PO CST YEN INJ 8 LAT INJ 2 LONG

3057.67 -32,45 92.91 IS6.54 126.91 17 29 32 2057,7 -15.80 TS.SO

2929.03 -27,$4 $8.60 80D.08 180,31 18 I 34 1929°0 -I3.SS $5.80

2771.30 -S3.OS ?S.Ig 202.39 115.10 10 38 35 I??I,S "11.86 |4,45

2555.49 -20.94 61.04 205.77 111.79 20 5 31 1553.5 -t0.28 38.50

2288.94 -19.84 42,05 E04.t) 110.58 21 23 5 1288.8 -J.ee 18.64

2Ol?.gS -S0.94 88.41 803,77 111,?9 28 39 S? |028.0 -10.88 .1G

1818.11 -E3.88 S.11 202,38 115.18 23 43 8 018.1 -11.S8 543.5?

OIFF[R£NTIAL CCRRECTION8

TOE 1.3103 TAR £.$448 TC3-4.5777 iAU .ll)O

ROE .5884 iRA ,S450 RE3 -.8S?| FAU .1SOS|

FOE 4.8188 FRA 9,$457FE3-9,5445 |lP 10|86

SOt 1.5005 IRA t,SIS0 0C3 4,i?li FIP |?El

LAUNCH DATE APR 13 I171

MiLIOCENTRIC CONIC

RL 145.18 LAL .00 LOL 10E°43 YL |l.|Ol 6AL

RP Rt?.S? LAP -.18 LOP 42,44 VP |t,|SO GAP

RC 1T8.847 GL 5,44 6P -15.65 2AL 138oS4 ZAP

PLANETOCENTRI¢ CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 5883.2 IGR IS30.S $G3 1503.5 ST 181.5 IR 48.0 i8 113.8

ART .8780 RRF .8RI4 RTF ,_,SI CRT ,8845 CRS -,5117 CII -,1111

IGE SI?t,D R8_ *1|00 R13 ,tS81 L3A 115.S M&A 7,1 S3A t.4

|61 SIS?.| |G8 451.? TNA IS,81 ELI 131,8 EL2 4,0 ALF SI,84

PLIGHT Tllq[ IIt,00 ARRIVAL DATE DEC !? IR?I

D|ITANC[ EI3.408 EARTH TO MAR8

"4,IS A|L IR.S| HCA IO0.DE 8HA II1,1t [CC o$858R INC ,i4?S Vl 11o701

!,61AZP 90oS1TAL 333,2? TAP 173.15 RCA 14T.58 APO 111,55 Vt EI,tDR

(_,$3 ITS 171,86 ZAE SOS,I? [TE $$4,$0 2AC SI.87 [TC 8T0,21LV! T.IE

CS 14.T85 VHL 3,145 DLA "8.E? RAL 340°?4 RAD SS40.4 VEL 11.Q!2 PTN 1,15

LNCH AZHTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH

$D,O0 IS 46 I1 3015,$4 -31.70 GI,SO 197.10 127.54

40.00 t? 28 I0 £R07.4? -27.1t SS.2? 200.?0 120.97

70.00 18 23 S 2T4S.O0 -23,14 ?4.80 803.1_ 115.$5

S0.00 15 SS 48 2124.5? "EO.EO 59,28 804,55 112.47

$0,00 20 56 10 2258,40 "15.10 49,12 805,01 111.26

100.D0 2E 16 40 1989.05 -20.80 20.51 804,55 112,47

110,C0 23 22 31 1792.?? -25,14 3,52 805.13 113.$5

OIFF[RENT I AL CCRR[CTIQNS MID-COURSE EXECUTION ACCURACY

TDE 1.3090 TRA 2.0851 TCS-4.G539 BAU .SSSS SOT |080.2 SG_ 1702.1 SG3 1455,3

ROE .6027 RRA .8583 RC3 -.8845 FAU .IS882 NAT .6701 RRP .9890 RTF ,6?94

FOE 4,1565 FRA 9.6636 FCS-9.2971 |IP 10549 SGO 6314,0 623 ,1437 613 .9820

802 1,5079 BRA 3.1128 BC3 4.?S72 FSP 2?04 601 6301.3 SO2 $98,? THA 15.25

VHP S.445 DPA "SS.83 RAP 2RD,DD 2CC J.2434

INJ TIME PO CST TIN INJ 8 LAT INJ 2 LONG

|? 35 31 EOIR,I -14.$0 _,?S

IS 16 $S I607,S -12,?5 $4.71

IS S 81 IT45.0 -10.Y$ 53.05

20 15 53 ISE4.S -S.IS 3?.16

21 33 55 1258,4 -8,T2 17.89

22 49 55 995.0 -9,El $50.51

25 52 24 792.S -10.75 34],g9

ORilT DETENMINATION ACEURACY

ST 123,9 SR 46.3 S$ 112.4

CRT .9914 DR8 *.6857 CST -*9g61

LSA 175.4 NSA 7,5 SSA !.4

ELI 132.2 EL2 5.7 ALF 20.30
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JPL TM 3311OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUN¢N DATE APR 13 19TI

HELIOCENTRIC CCI41C

RL 149.11 LAL oOO

RP 218.33 LAP ".19

• RC 175.114 _ 4.26

PLANETOCENTRIC CONIC

C3 IS.D|Q VHL S.674

LNCN AZMTFl LNCH fINE

SO.GO 16 $2 4D

SO.DO 17 36 46

?O.OO ti 31 46

80.OO 19 43 30

DO.DO 21 6 26

SOO.OO 22 29 21

110.00 23 31 12

FLIGNT TIN[ 260.00 ARRIYAL DATE DEC 29 Sill

OI3TANC( ilT,iA6

LOL 202.45 VL 3|,316 GAL "4.33 AZL $9.49 HCA lOl,ll IRA

LOP 43,S6 VP 22,144 GAP 1,44 AZP 90,43 TAL 332,66 TAP

GP "IS.Q1 ZAL 13R.!S ZAP 63,|0 El8 171.26 ZAE 103.61 ETE

EARTN YO NAR|

ll|,ll |CO ,19460 IHC ,|132 YI 21,70R

174,D4 RCA 14T,30 APO Ill.12 V2 23.1R9

163,94 ZAC 3Y.61 [TC 270.16 LVi 1.74

DLA -3.20 RAL 341,S3 RAO 6140.| VEL t1,62| PTN 6.66 VNp $.45R DPA "38,63 RAP 218.56 [CO 1.2470

L-1 TIME INJ bAT IRJ LONG INJ RT ASC INJ AZNTN INJ TIN[ PO CIT TIN |NJ 2 LAT INJ 2 LONG

3003.65 -31.06 60,90 19!.66 126,04 17 42 50 2003,3 -14.13 ?2.06

2886.53 -2D.56 64.1T 201.43 121.50 18 23 34 1389.5 -11.69 i3.ll

2?24.80 "22.50 T3,28 203.90 116,40 IV 17 11 1724.8 "6,96 S|.93

2300.22 -19.S5 $7.69 205.35 113.02 20 2S |O 1500.2 "8.46 33.79

2232.63 -18.4S 36.5G 205.83 111.62 21 43 36 1232.6 -7.92 IR.42

1974.69 -19.55 19.06 205.35 113.02 22 59 16 S'1.7 -8.49 3_7.16

1771.62 -22.50 2.20 203,90 118.40 24 O 44 ?71.6 09.9R 340.85
OIIrFERENflAL COqRECT|ON6

TD[ 1.4222 TRA 3.1258 TC3-4.?]?8 BAU .RSDS

ROE .5420 PRA .8217 RC3 ".8088 FAU .16619

FOE 4.100R FRA 9.6544 FCS-9.0084 DSP 10822

DDE 1.5220 ERA 3.2319 RC3 4.7886 FSP 2680

LAUNCH DATE APR 13 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6262.6 3GR 1586.3 SG3 1471.3 8T 126.1 8R 44.0 3S 111.0

RRT .9675 RRF .9861 RTF .9796 CRT .9678 CR8 -.9823 CST -.99_4

S_ 1460.6 R23 .1371 R13 .9818 LSA 173.6 NSA 7.7 86A 1.4

8G1 8448.8 $62 689,8 THA 13.82 ELI 133,5 EL2 6.5 ALF 19.07

PLIGHT TIME 262.00 ARRIVAL DATE DEC 31 1971

OIDTANCE 621.887 EARTH TO MAR8

RL 149.99 LAL .DO

RP 21B.99 LAP -.15

RC 177.690 GL 3.24

PLAN£TOCENTRIC C(_IIC

C3 15.296 VHL 3,906

LNCN AZMTH LNCM TIME

50.00 16 56 44

60.00 17 42 35

?0.00 19 89 35

80.00 19 82 12

90.00 21 15 31

IO0.OO 22 35 3

110.00 23 39 1

LOL 202.43 VL 32,322 reAL -4.4! AZL 89.81 HCA 202.29 8HA 183.D8 [CC .19S81 INC .3917 VI 29.709

LOP 44.72 VP 22.107 GAP 1.27 AZP 90.36 TAL 382.49 TAP 174.?8 RCA 147.21 AlSO 2J8.92 V2 25.129

GP -14.17 ZAL 139.60 ZAP 62.15 ET6 171.27 ZAE 102.45 ETE 163.36 ZAC 66.46 [TC 270.12 LV| 6.03

OLA -4.D2 RAL 342.28 RAD 6640.6 VEL 11.632 PTH 6.67 VHP 3.478 DPA -38.11 RAP 289.23 ECC 1.2611

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAY INJ 2 LONG

2991.30 -30.53 90.17 198.58 128.44 17 48 36 129_.3 -13.54 "1.52

26F4.99 -26.03 83.27 202.19 121.93 16 30 30 1874.? -11.35 63.0?

2707.10 -2t.96 72.19 204,69 116.64 19 24 42 1707.1 "9.32 30.99

2479.76 "19.00 56.42 206.17 113.47 20 33 31 t479.6 -Y.61 34.64

2210.91 -17,90 37.15 206.67 112.27 21 52 22 1210.9 -7.24 15.18

1934.22 -19.Q0 17.79 206.17 113.4T 23 7 38 954.2 -7.81 356.01

1753.92 -21.96 1.11 204.69 116.84 24 6 IS 7S3.9 -9.32 339.9D

DIFFERENTIAL CCARECTION8

fOE 1.4496 TRA 3.2655 TC3-4.7743 BAU ,9853

RDE *5250 RRA .7654 RC3 -.7410 FAU .15341

FOE 4.0456 FRA 9.6210 FC3-8.7054 BSP 11086

BDE 1.5408 BRA 3.3540 BC3 4.8315 FSP 2647

LAUNCN DATE APR 13 1971

NELIOCENYRIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DEfERNINATION ACCURACY

8GT 6440.9 3GR 1481.5 363 1449.9 ST 128.5 8R 42.1 16 I09.7

RRT .9641RRF .9826 RTF .9799 CRT .9831CR$ -.9785 CSf -.9999

SG6 6609.1 R23 .1301 R13 .9816 LRA 173.9 NSA 8.1 88A 1.4

DGJ 6597.9 3G2 383.9 THA 12,55 ELI 135.0 EL2 7.3 ALF 17.69

PLIGHT TIME 264.00 ARRIVAL DATE JAN 2 1972

OI3TANCE 625.621 EARTH TO MARS

RL 149.99 LAL .DO

RP 219.06 LAP -.11

RC 160.275 ¢.L 2.31

PLANETOCENTRIC CONIC

C3 15.523 VHL 3.940

LNCN AZNTN LNCH YIN£

50.00 17 4 12

60.00 17 49 44

?O.OO 18 48 39

80.00 20 0 2

90.00 21 23 42

IOO.OO 22 42 34

110.00 23 46 5

LOt. 202.43 VL 32.326 GAL -4.48 AZL 69.72 HCA 203.42 8MA 163.17 [CC .19683 IN( .2816 Vl 2R.706

LOP 45.83 VP 22.071 GAP I.|0 AZP 90.26 TAL 332.09 TAP 173.51 RCA DR?DIE APO 219.23 V2 23.089

GP -13.4D ZAL 140.04 ZAP 60.80 [T8 171.29 ZA[ 101.11 [T[ 182.36 ZAC 89.24 [TC 270109 LVi 5.37

DLA -4.72 RAL 343.00 RAD 6640.8 VEL 11.644 PTH 8.63 VHP 3.500 DPA -37.38 RAP 288.94 [CO 1.2555

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2981.11 -30.10 89.59 199.32 128.76 17 53 53 1981.1 -13.04 71.07

2862.47 -23.39 82.54 202.96 122.27 18 36 31 1862.5 -!0.63 62.46

2692.39 -21.5! 71.29 205.50 t17.19 19 31 31 1692.4 "8.75 50.19

2462.61 -18.54 55.36 207.01 113.83 20 41 S 1462.6 "'.25 33.68

2192.67 -17.42 36.02 207.51 !12.83 22 O 15 1192.7 -6.67 14-'5

1937.08 -18.34 16.73 207.01 113.83 23 15 11 937.1 -7.25 355.05

1739.21 -21.31 .21 205.50 !!7.19 24 11 4 739.2 -8.78 339.11

DIFFERENTIAL CO_RECTIONI NID-COURSE EXECUTION ACCURACY

TOE 1.4793 TRA 3.4068 TC3-4.8201 BAU 1.0103 3GT 6815.4 SGR 1387,2 383 1428.4

ROE .5118 IRA .TI31 tiC3 ".8?88 FAU .1S023 RRT .9599 RRF .87§4 RTF ._,99

FOE 3.9988 FRA 9.57S7 FC3-8.3774 |RP 11365 8GB 6759.3 R23 ,1833 R13 .9814

9OC 1.5652 DRA 3.4807 8C3 4.68?8 FSP 8613 661 6F48,5 868 381,1 THA 11.48

LAUNCH DATE APR 13 1971 FLIGHT TIME 2e6.00

HELIOCENTRIC CONIC O|RTANCE 629,950

RL 149.99 LAL .GO LOL 808,43 VL 32.336 GAL -4.S? AZL 89.82 HCA 204,5S 8MA

RP 219.43 LAP -.08 LOP 46,9? VP 88.035 GAP ,93 AZP 90.17 TAL 331.68 TAP

RC 182.971 GL 1.48 GP -12.69 ZAL 140.47 ZAP 59.52 [T6 171.32 ZAE 99.79 ET[

PLANETO¢ENTRIC CONIC

C3 15.813 VHL 3.977 DLA -5,34 RAL 643.68 RAO 6240,g VEL 11.658 PTH 8.69 VHP

LNCH AZMTH LNCH fINE L-I TIME ]NJ LAf INJ LONG INJ RT A3C INJ AZHTH INJ

SO.OO 17 9 12 2972.96 _2g.78 89.12 200.08 129.01 17 58 48

60.00 17 34 28 2882.54 "28.22 81.95 203.?5 122.54 18 48 1

?O.DQ 18 53 4 2680,28 -21.13 ?0,$6 206,32 t17.48 19 37 44

80.00 20 7 8 2448.33 -18.14 84.49 207.86 114.13 20 4? 5?

90.00 21 31 6 2177,45 -17.02 36.08 208.3? 112,93 22 7 23

100.00 22 50 0 1922.83 -18.14 15,86 207.86 114,13 23 22 3

110.00 23 52 30 1727.09 -21.13 358.47 206.32 117.48 24 21 1?

DIFFERENTIAL ¢CRRECTION3 MID-COURSE EXECUTION ACCURACY

TD[ 1,5115 TRA 3.5474 TC3-4.8609 RAU 1.0360 6GT 6?85.4 SGR 1301.3 SG3 1400,8

RDE .5005 RRA .6657 RC3 -.8233 FAU ,14704 RRT .3549 RRF .9733 RTF .9800

FDE 5.9451 FRA 9.$124 FC3-8.0603 BDP 11627 SGB 6909.1 R23 .1164 R13 .g812

902 1.5922 BRA 3.6D23 aC3 4.9007 F3P 25?0 SGI 6898.6 SG2 380,3 THA 10.41

ORBIT OETERH1NATiON 4¢CURACY

8T 131.0 8R 40.4 83 108.4

CRT ,87|! CR8 **1745 CRY ".9_9_

L3A 174.3 RDA 8.8 83A 1.4

2LI 136,8 8L2 8.0 ALF 18,83

ARRIVAL DATE JAN 4 1972

EARTH TO MAR8

183,88 ECC .19783 INC .1787 Vl 28.Y08

IT$.23 RCA 147.02 APO 218.53 V2 25.048

182,41ZAC 89,94 [TC 2?0.08 LV! 4.76

3.$23 DPA "36*66 RAP 288.?2 (CC 1.2602

TIME PO CGf TIN INJ 2 LAT INJ 2 LOnG

1973,0 -12.64 70.71

1862.5 "10.40 61.97

1680 _ "8,32 49.34

1448.4 "6.78 32.89

1177,4 -8.19 13.29

922.8 "6.78 384.28

?_7.1 -8.32 338._6

ORBIT DETERMINATION ACCURACY

8T 133.5 3R 38.9 56 107.0

CRT .9724 CR$ -.9696 CST -.ggg8

L3A 175.2 M3A 9.1SSA 1.4

EL1 138.8 EL2 8.7 ALF 15.87
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JPL TM 33-100 EARTH--MARS TRAJECTORIEs (VOL. 4, 1971)

LAUNCH DATE APR 16 lSTI

HELIQ¢ENTR I¢ CONIC

RL 149.99 LAL ,DO

RP 219,9D LAP ".04

RC 18S.47S GL ,?4

PLANETO¢ENTRIC CONIC

C3 16. t19 VHL 4.015

L_N:N AZ_TH

SO,DO

8D.OD

TO.D0

80.00

90.00

tO0.OO

IlO.O0

FLIGHT T|NE Ell,DO ARRIVAL DATE JAM I 10?2

DIITANC[ D34,074 EARTH TO NARI

L_- tDE,43 VL 32,343 GAL -4.61 AZL 69,gl HCA |OS,4T INA 183,40 [¢C .t98i9 INC ,OtlE VI 19,708

APO 119,88

ETC 270,05

LOP 48,10 VP 21,990 GAP .T6 AZP 9D,08 TAL 331.27 TAP ITQ.94 RCA 146,92 VZ 2S,DD?

GP -IE,DS ZAL 140,88 ZAP M,28 [T3 17|,36 ZAE. 96,50 ETE t8_,02 ZAC 90.S8 LVX 4,2D

DLA -S,68 RAL 344.34 RAD 6941,1 VEL 11,969 PTH 6,7! VHP 3,5S2 DPA "36,05 RAP 28R,SS ECC 1,6653

LNCH T|k_ L-| Y|ME ZNJ LAT 1NJ LONG INJ RT A$C :NJ AZNTH 1NJ TINE PO C3T T[H INJ 2 LAY INJ Z LONG

1? 13 48 2916,S7 -29,48 38,76 200,84 129,20 18 3 15 1968.6 -12.33 70.43

1T 59 40 2844.60 -84.g3 8|,48 204,55 122,75 |8 47 4 1844.8 -IO,O8 91.57

18 58 S4 26?0,42 -20,82 69.96 20?,15 117,71 19 43 25 1870,4 -7,96 49,02

20 13 35 2436,9! -1T,61 S3.T? 208.7t 114.37 20 54 12 1436.6 -6.39 38.23

21 3? 49 2164.85 -16.89 34,31 209.23 1t3.17 22 13 54 1164.8 -5,79 12.58

22 56 27 1911.08 -17.81 15.14 208.71 114.37 23 28 18 911.! "6,39 353.60

D 2 16 I?IT.23 -20,82 358.88 2D7.15 ]17.71 O 30 54 TIT,2 -7.96 337.93

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTlC_ ACCURACY ONBIT DETERMINATION ACCt_qACY

TOE 1.5477 TRA 3.6893 TC3-4.8g22 BAU 1.0614 3GT 6951.8 $GR 1224.0 893 1373.3 3T 138.1 3R 37.G 33 105.7

ROE .4918 RRA .6219 RC3 -.5732 FAU .14373 RRT .9489 RRF .98T2 RTF ,9801 CRT .9683 CR8 -.9645 CST -.9999

FOE 3.8965 PRA 9.4366 FC3-7,7198 DiP 11901 890 7058.S R23 .1092 RI3 .9811 LEA 176.| NSA 9.6 SEA 1.4

BD[ 1.6240 DRA 3.T412 8C3 4.925T FSP 2524 SGt 7048.2 8¢,2 381.1 THA 9.51 ELI 140.9 EL2 9.3 ALF 14.99

LAUNCH DATE APR 13 1971

HELIOCENTRIC CCIMIC

RL 149.99 LAL ,00

RP 220.18 LAP -.00

RC 189.089 r,d. .06

PLANETOCENTRIC CONIC

C3 18.442 VHL 4.D55

LNCH AZMTH LNCH TIN[

SO.GO 17 18 4

60.00 18 4 26

TO.DO 19 4 15

80.00 20 19 2T

90.00 21 43 SS

100.00 23 2 19

lEO.CO O T 37

FLIGHT T%ME 270.00 ARRIVAL DATE JAN 8 I�fl

DISTANCE G38,192 EARTH TO MAR8

LOL 202.43 VL 32._50 GAL "4.74 AZL 8g.99 HCA 206.79 SNA 183,$2 [C¢ ,19998 INC ,OOO0 Vl 29,709

LOP 49.22 VP 21,963 GAP ,59 AZP 90.0/ TAL 33D,85 TAP 177,64 RCA 148,82 APO 2_O.ZZ V_ 24,986

GP -11,46 ZAL 141,29 ZAP S7.og ET3 171,40 ZAE 97.22 ETE 18t.67 ZAC 91.17 ETC 2?O,O5 LVI 3,96

DLA -8.35 RAL 344.97 RAD 6841,2 VEL 11.683 PTH 6.72 VHP 3.581 DPA -35.4?

L-I TXNE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIN

2961.74 -29.27 88.49 201,62 129,34 18 ? 25 1981.7

2838.41 -84.70 81,12 205.36 122,91 18 Sl 44 1838.4

2662,54 -20.57 69,49 207.98 117,89 19 48 37 1662.5

2427.08 -t?.54 33.19 209.56 114.36 20 59 54 1427.1

2154.57 -16.41 33.68 220.09 113.36 22 19 SO 1154.6

190],55 -17.54 14.56 209.56 114.55 23 34 1 gOl.G

1709,36 -20.57 358.40 207.98 117.89 O 38 6 709.4

RAP 288.43 ECC 1.2709

1NJ E LAT INJ 2 LONG

-1_.09 70.21

-9.80 91.2T

-7.88 48,60

-6.07 5I.?O

-5.47 12.00

-6.07 353.07

-7.66 337.5R

• DIFFERENTIAL CCRRECTION$

TD[ 1.5887 TRA 3.9326 TC3-4,9168 BAU 1.0869

ROE .4834 RRA .5?96 RC3 -,5272 FAU .14018

FOE 3.8533 FRA 9.3565 FC3"?.3904 BSP 12179

BOG 1.8593 ERA 3.8?6Z Be3 4.9448 FIP 2480

LAUNCH DATE 4PR 13 197|

N|D-COURSE EXECUTION AccuRAcY ORBXT DETERMINATION ACCURACY

3GT Tl14.4 3GR 1154.2 $63 1345.2 3T _38.g SR 36.5 83 104.9

RRT ,9417 RRF .9602 RTF .9800 CRT .959? CR3 ".9592 C3T ",9999

3GB 7207.5 R23 .ID29 R13 .9809 L3A 177.3 HSA tO.I 63A 1.4

8GI 7|97.2 392 384.0 THA 8.71 ELI 143,8 EL2 9.9 ALF 14.21

FLIGHI + TIHE 2?2.DD ARRIVAL DATE JAN ID 1972

HELIOCENTRIC CONIC

RL 149.99 LAL ,DO LOt. 202.43 VL 32.358 GAL

RP 220.55 LAP ,03 LOP 5fl,33 VP 21.926 GAP

RC 190.711 6L -,54 GP -10.92 ZAL 141.69 ZAP

PLANETOCENTRIC CONIC

C3 18. 780 VHL 4.098 DLA -6.75 RAL 345,58 RAD 1641,4 VEL 11,6G7 PTH 6,73 VHP

LNCH AZNTH LNCH TIH[ L-I TIN[ INJ LAT

3O.OO t? 22 I 2918,2Y -89.12

80.00 16 8 49 2833,76 -64,53

TO,O0 89 9 0 2660,4! -20,37

60.00 80 24 49 24|g,50 -17,33

90.00 21 49 89 2146.33 -!_.19

IO0,O0 23 7 41 1893.97 -1?,35

l|O.O0 O 12 31 1703,93 -80,37

DIFFERENTIAL CORRECTION6

TDE 8.6200 TRA 3.6771 TC3"4,934| BAU 1.1123

ROE .4606 RR4 ,5410 RC3 ".48|5 FAU ,13947

FOE 3.8113 PR4 9,868J FC3-7,0408 lip 1545l

8OE !,6974 3RA 4.0138 2C3 4°9563 FIP 8437

LAUNCH DATE APR 13 IRYI

NELIOCEHYRIC CONIC

HL 149.09 LAL ,00 LOL 80_.43 VL 3_.31l GAL

RP 120.13 LAP .07 LOP S1.45 VP El,lit GAP

RC 193,341GL -I+lO 6P -IO,4E ZAL 148.08 ZAP

PLANETOCENTRIC CONIC

OIITANCE 649,306 EARTH TO MARS

-4,83 AZL 90.07 HCA E07,91 3MA 183.63 [CC ,20109 INC .0641 Vt 99.T09

,42 AZP 89,94 TAL 350.42 TAP 170.33 RCA 146.?8 APO EGO.ST V2 84.98S

55.93 ET6 171,45 ZAE 95.97 ETE 181.39 ZA¢ 91,TI ETC 870.05 LVI 3,18

3,612 DPA -34.93 RAP 268.38 Ice 1,8?82

INJ LONG INJ RT A$C INJ AZNTH INJ TINE PO CST TIN INJ 8 LAT INJ 8 LONG

88.29 802,40 t29.45 18 tl 19 1958,3 -11.92 TO,08

83.89 206.18 123.04 18 56 3 1833.8 -g.80 61.04

69.12 ' E08,82 158,08 |9 53 26 1658.4 -?.43 48.8?

58,73 810.41 114.70 21 5 8 1419.5 -$.88 31.88

33.18 BID.g5 113,51 E2 85 IS 1148.5 -S.ll 81.93

14,10 8|0.4! !14.70 23 39 15 894,0 -S,88 335,93

3S8.04 200,88 116,02 O 40 54 ?03.Z -?.43 337.16

MID-COURSE EXECUTION ACCURACY ORBIT DETtRHINATION ACCURACY

8GT 7873,7 $GR IOgl,I 693 131G.3 6T 141,6 6R 3S.S 66 103,3

RRT ,933Z R_F ,9310 RTK ,_,66 CRT .9527 CR8 -,S_36 CIT -.116t

300 Y313,1 R83 ,0970 RI3 .9806 L84 118.1NIA lO,i I|A 1,4

|GI 7344.6 SG8 366,3 TNA ?,96 ELl 146.$ CL2 tO,S ALF IS.SO

FLIGHT TIME 674,00 ARRIVAL OAT[ JAN 18 1678

O|ITANC[ 148,413 tAKTH TO MARl

-4.62 AZL 6D,14 NCA Z06,0e ink 193,77 [¢C ,E0824 INC ,1364 VJ E6.TD|

,86 AZP 86,80 TAL 330.00 TAP 179,08 RCA 146,ll APO 280.)4 V2 64.684

$4,82 ET3 173,50 ZAE 94.?4 [TE 191.09 ZAC 98.81 [TC |TO._t L¥1 8.66

TD[ 1.8719

ROE .4773

FOE 3.7699

BDE 1.7384

C3 17.134 VHL 4.136 OLA "T.|1RAL 349.17 RAD 9941,1 VEL 11,718 PTH E,74 VNP 3.644 DPA "34,43

LNCH AZNTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT AIC |NJ AZMTH XNJ TEN[ PO C$T TIM

50.OQ 17 25 4! 2956,01 -lg,OE 18.IT E03,18 129.51 18 14 57 1656.0

90.00 t8 12 53 2630,4? -24.4? 8D,63 208.96 123.12 19 0 4 1830.5

TO,DQ 19 13 38 2651.03 -EO,8_ G0.84 806.65 118.13 19 57 SO IG51.6

30.00 EO 19 43 2413,GS -tT.IE 1E.38 Eli.E6 114,81 El 9 57 1413.?

90.00 El $4 34 2136.90 "t6,0t 38,?6 E11.80 113.63 EE 30 14 1139.9

lOD.O0 13 12 3! 1886.11 -17,19 13,75 E1t.86 114.81 E3 44 3 888.1

110.00 0 17 ! 1690.95 -20.82 31?.76 E09.65 118.13 D 46 Ig 668.?

DIFFERENTIAL CORRECTION8 MID-COUR3E EXECUTZON ACCURACY

TRA 4.1223 TC3-4,948D BAU 1,1381 $GT 7429,4 3fJ_ 1034.2 393 1286.9

RRA .5D46 RC3 -.446* FAU ,13288 RRT ,9236 RRF .9424 RTF ,97g?

PRA 9,1736 FC3-8,7130 BSP 12T28 809 7501.t R23 ,0913 R13 ,9804

9RA 4.1330 BC3 4.9883 F6P 2388 891 749D.8 892 393.4 THA 7.36

RAP EI6.34 [¢C I,EOEO

INJ E LAY INJ E LONG

-11.60 89.96

-9,45 8O.88

-?,26 48,03

"1,68 30,6V

"!,00 tt,_T

"1.68 362.33

-T,E9 339.95

ORDIT O[TERHINATION ACCURACY

8T 144.4 8N 34,? 63 !02.0

CRT ,g453 CR8 ",947? C8T -.ggg8

LSA ITD,g N3A 11.1 38A 1.4

EL1 14B,1 EL2 11.0 ALF 12.86
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DAVE APM tS IS?t

HELIOCENTRIC CONIC

RL 14t,ll LAL ,DO

RP t21,81 LAP .10

R¢ 115.978 6L "1,6D

PLAN[TOCENTRIC CONIC

¢3 17,504 YHL 4,184

LNCH AZNTH LNCH TIME

SO.DO 17 2g 6

60.00 18 16 3g

TO.DO 1g 17 4?

80.00 20 34 13

SO.DO 21 59 13

100.00 23 17 S

110.00 O 21 g

;LIGHT TIN[ l?l,OO

DISTANCE liD,Ill

-|.O| AZL 90.21HCA 210.I$ IMA

ARRIVAL DAY[ JAM 14 19T2

EARTH TO MARl

LOL 202.43 VL $8,373 6AL lt3.BO ECC .20342 INC .2063 VI 89, Y08

LOP 52,S5 VP 21.OLD GAP .08 AZP 89.82 TAL 329.58 TAP 1?g.69 RCA 146.49 APO 221.31 V2 24,942

GP -g,lS ZAL 142.48 ZAP 53,75 [T$ 1?t.56 ZA[ 93,$4 ETE 180,84 ZAC 92.8? [YC 270.08 LV! 2.24

DLA -T,41 RAL 341.73 RAO ll41,? VEL |1.72? PTH 1,76 VHP 3.1Tt OPA -33.Sl RAP 288,36 EC¢ 1,2881

L'| TIME INJ LAT INJ LONG INJ RT AlE INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2914.83 -28,9? 88.10 203,97 189,35 13 18 2| 8954,0 -11.75 It,Ol

2888,39 °24.33 3D,33 207.79 12_.17 19 3 47 1828.4 09.36 IO.Tt

2648.14 "20.12 68.65 210,49 118.20 20 1 56 1648.6 "?.14 47.88

2409.35 -IT.04 58.12 212.11 114.89 21 14 22 1409.3 -3.4l 3D.72

2135.10 "15.88 32.50 212.66 113.71 22 34 48 1135,1 -4.85 10.90

1883.82 017.04 13,49 212.11 114.89 23 48 29 883.8 -5.48 392.09

1695.43 -20.12 357.57 210.49 118.20 0 49 25 695.5 -?.14 336.78

DIFFERENTIAL CCRR[CTION8

TOE 1.7169 TRA 4.2688 TC3-4.gs64 BAU 1.1639

ROE .4752 RRA .4707 RE3 -.414_ FAU .12914

FOE 3.7293 FkA 9.0?59 FC3-6.3872 DIP 12999

ROE 1.7815 DRA 4.2947 BE3 4.9?36 FlY 2340

LAUNCH DATE AFR 13 1971

HELIOCENTRIC CONIC

RL 149,99 LAL .DO

RP 221.69 LAF .14

RC 198.621GL "2.03

PLANETOCEHTRIC CONIC

C3 17.887 VHL 4.829

INCH AZMTH LNCH TIN[

50.OO 1T 32 11

IO.0D 18 20 8

TO.DO 19 21 36

80.00 20 39 21

IO.O0 22 3 29

100.00 23 21 13

110.00 0 24 S9

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7581,8 8GR 982,9 883 1237.3 IT 147.2 88 34.0 SF 1DO.9

RRT .9124 RRF .9315 RTF .g?g5 CRT .9378 CRS -.9419 ElY -.9998

SOB 7145.2 823 .0863 RI3 .g801 LEA 181.3 MSA 11.8 SSA 1.4

$81 ?834.8 SO2 399.6 THA 6.76 ELI t50.7 EL2 11.5 ALF 12.28

FLIGHT TII, I[ 2?8.00 ARRIVAL DATE JAN 16 1972

DIITANC[ 654.611 EARTH TO MAR8

LOL 202.43 VL 32.381 GAL -3.10 AZL 90.27 HCA 211.23 8HA 184,03 ECC ,20462 INC .2683 Vl 29.709

LOP $3,16 VP 81.821 GAP -.Og AZP 19.TT TAL 329.12 TAP 180,38 RCA 146.31 APO 221.69 V2 24.101

GP -9.$3 ZAL 142,86 ZAP 52,7| ET$ 171.6t ZAE g2.3D ETE 180.6_ ZAC 93.10 [TC 270.11 LVI 1.80

OLA -T.l? RAL 347,30 MAD 6641,9 VEL 11,744 PTH 6,7? VHP 3,T13 DPA -33,82 RAP 212,42 ECC 1,2144

L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZNTH INJ TIHE PO CIT TIN INJ 2 LAT INJ 2 LONG

2954.10 -28,91 88.09 204.76 12g.55 18 21 33 1934.6 "11,74 69,90

2827.39 -24.29 80.47 208.60 123,20 19 ? 16 182?.4 -S.3_ 60.72

2646.87 -20.06 68.54 211.32 111.24 20 5 43 1646.? -).O? 47.76

2406,43 -16.98 51.94 212.96 114.95 21 I1 27 1406.4 -5.38 3O.5Q

2131.74 "1§.79 38.30 213.51 113,77 22 39 I 1131.? -4.74 IO.Tl

1880.90 -1D.g8 13,31 212.96 114095 23 32 34 880.8 -5.39 381.93

1693.49 -20.06 357.49 211,32 118,24 O 53 12 893,5 -?.O? 33D.t?

DIFFERENTIAL CCRRECTION8

TOE 1.?03? TRA 4,4134 TC3-4,lDI3 BAU 1.1200

ROE ,4742 RRA .4384 RE3 ".3234 FAU .12330

WD[ 3.lees FRA 2,9901 FC3-D,O?4D B8P 13858

ODE 1.9264 BRA 4.4371 DE3 4.0?81 _lP 828?

LAUNCH OATt APR t3 1871

NtLIOCENT2|C CONIC

RL 149.9R LAL ,00

RP 222.0? LAP .17

R¢ 1801'270 _ "_'47

PLANETOCENTR|C CONIC

C3 18.213 VHL 4*ETI

LNCH AZMTH LNCH TIME

90.00 17 35 19

60.00 18 23 24

?0.00 19 28 O

80.OO 20 42 9

90.00 22 ? 24

100.00 23 28 1

110.00 0 28 31

MID'COURSE EXECUTION ACCURACY

8GT ?729,8 8GR 93D.3 883 |227,1

RRT ,sgg? RRF *8181RTF ,2793

DGD 778D.3 883 *0015 813 .9780 LIA 182.T HIA Sl,O 8IA

IGl 7775.7 802 d08,4 THA 8.24 ELI 113.2 ELl 12,D ALP

FLIGHT TIN£ 280,00 ARRIVAL OAT[ JAN

OIITANC[ IlO,?Ot EARTH TO MAR8

L¢I.. 202,43 YL 38,311 GAL "3o20 AZL 90,33 HCA |1|,33 8MA 18A,|Y [C¢ ,2038| INC *3DR8 Vl

LOP 14,?1 VP 21,?ll GAP ".|l AZP 8D.72 TAt, 328.18 TAP 181,01RCA 148,21 APO 228.01 V2

GP "9,13 ZAL 143.23 ZAP Sl.?l [T8 171.67 Z_q[ 81.20 [T[ 180.48 ZAC 93.49 ETC 2?O.14 LV!

DLA -?,DO RAL 347.83 RAO De42,1VEL II.?8D PTH 6.79 YHP 3.?49 OPk -33.11 RAP 223,92 ECC

b'! TIME INJ LAT INJ LONG INJ RT AIC |NJ AZNTH INJ T|N[ PO CIY TIM INJ 2 LAT

2R55.23 -28.99 88,12 209.55 129.53 10 24 34 1955.2 "11,7Y

292T,3T "24.21 80.47 209.42 123.20 11 10 31 1327,4 -2.32

2643.92 "20.03 68.48 212.15 118,21 20 8 14 1645.0 -?.03

2404.?1 "16.91 51.84 213.80 114.90 21 22 13 1404.8 -5.33

2129.89 *15.73 32.17 214.38 113.81 22 42 54 1129.? -4.$9

1t79.23 -is.91 13.22 213.20 114.98 23 Sl 20 879,2 "S.33

1192,64 "20,03 357.40 212.13 118.21 0 SG 43 _92,6 "?.03

DIFFERENTIAL CO_RECT|OMI

TOE !.8130 TRA 4.5143 TC3-4.9t10 BAU 1.2lSI

ROE .4745 RRA ,4082 RC3 -.3533 FAU ,12171

FOE 3.IDOl FRA 8.1938 rC3*S.?SSl BSP 13516

IDE 1.8741 ERA 4.5825 2C3 4.9?37 FSP 2238

_qBIT DETERMINATION A_Ct_qACY

8T 150,0 IR 33.4 88 19.8

cRr ,9300 CR| ".2333 C8T ",DOSe

N|O-COURSE EXECUTION ACCURACY

IGT ?G?S.5 9GR 093.2 383 1197.2

RRT ,8955 RRF .9U52 RTF ._,go

382 792_.2 R23 .O?T3 R13 .9?g_

381 7915,4 SG2 413.9 THA 5.78

1.3

II.TD

11 ItTl

8I,TDI

14,Tll

1,39

1,_D09

INJ 2 LONG

63.93

1_.73

4?.71

30.4?

10.60

331.83

331.63

ORDIT PtTERN|NATIQA_ ACCURACY

IT t_2.l 88 32.9 SS 98.4

CRT .9221CR4 -.9289 C8! -.9997

LSA 184.3 MSA 12.5 $8A 1.3

EL1 155.9 EL2 12.S ALF 11.2C

';45



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAYE APA IA liT!

HELIOCENTRIC CONIC

RL ISO.OS LAL .00

RP tOT.II LAP *1,IS

R¢ 5t,t4t GL -lI,)Y

PLANETOCENT_I¢ CONIC

¢3 3g,35a VHL I.lT$

LNCH AZMTH LNCH TIME

SO.OD 17 SO 19

SO,DO 18 SS 6

TD.OO 20 17 $1

8D.OO 21SS II

90.00 23 31 2

1DO.DO 0 42 16

I10.QD t 20 43

FLIGMT TIME ttt,OO ARRIVAL OATE RUG 14 IRYt

OIITANC[ 34G,913

LOL t03,4I VL 34.lll tAL °|,IS A|L |t.OI MCA 111.t| 8NA

LOP 318,34 VP tioi31 GAP 20,88 AZP OR,tO TAL 338.63 TAP

SP t.tt ZAL 12R.Tt ZAP 171°30 ETG 1iS,t2 ZA[ |71,18 ETE

EARTH TO NAR|

lit. TO ECC ,3iT|! INC I.Ollt Vl ll,lll

14.IS RCA saT.IS APO 118.14 VZ 21.414

125.01ZAC 103.11ETC 2TR.E8 LY! -I|,D4

OLA -2g,g6 RAL 339.33 MAD 6650.4 VEL 11,618 PTH 7,4T VMP 10.145 OPA -17. I3 RAP ]II.2l ECC t.84YY

L-I T|M[ INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

leTS.13 -25.48 83.86 205.68 111.64 18 38 S 1876.2 -7.84 68.52

ETDl.44 -|8.30 73,51 219.87 126.00 19 40 10 1703.4 -3,92 84.72

_451,85 -13.78 57.90 214.8T |21.57 20 58 23 1481.7 -.03 38.05

2154,55 -g,lg 37,28 217.57 118.53 22 31 23 1154.6 3,13 16.?t

1846.35 -T,33 1S,82 218.57 117.39 24 I 40 846.3 4,43 154.76

1629.03 -9.19 358.65 217.57 118.53 1 9 25 629.0 3.13 338.0?

1508.47 -13.78 348.82 214.87 121.S? I 45 52 t08.5 -.03 326.9T

OIFPERENTIAL CCRRECTION8

TOE -.6941 TRA-I.4553 TC3 -.0613 8AU .0629

ROE -*5594 RRA .1450 MC3 ,1028 FAU .03784

FOE ,4651 FRA 1.5223 FCI *.8324 BSP 2525

6DE .6915 ERA 1.4757 BC3 .1195 FSP 219

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1571.6 8GR 546.4 383 161.4 8T 38.3 IR 25.6 88 27.D

RRT .1235 RRF -.t331 RTF -.T928 CRT .7765 CR8 .8240 CGT .9?SJ

380 1663.8 R23 "°0222 R13 -.7933 LSA 50.? MSA 16.8 88A 1.1

381 15?3.2 382 541.6 THA 2.79 ELI 43.9 EL2 14.1 ALF 31.C0

LAUNCH DATE APR 14 IgTI PLIGHT TIHE 124.00 ARRIVAL DATE AUG IR 19T1

HELIOCENTRIC CONIC

RL 150.03 LAL ,DO

RP EO?,ET LAP -1.05

RC 56.360 GL -11.T6

PLANETOCENTRIC CONIC

C3 37,319 VHL 6.109

O|GTANC£ 349.488

LCL 203,41 VL 34.479 GAL -S,$S AZL 82.08 HCA 117.|8 8MA

LOP 320.60 VP R6,462 GAP 20,18 kZP 89.05 TAL 338.68 T_P

GP 2,30 ZAL 128.78 EAT 170°48 _T3 185.95 ZAE 171,82 ETE

LNCH AZMTH LNCH TIME L'I TIME INJ LAT

50.00 17 52 37 E885.73 "Z4.56

DO,DO 18 58 5 2881,83 "18.62

70.DO ED 21 2 2417,76 "12.90

80,DD EE 0 O 012R.01 -8.32

90.00 21 36 E |818.27 "8.45

tOO.DO O 46 48 1602.48 -8o30

tlO.OO I 24 R4 |484,58 "12.90

DIIrPERENTIAL CCARECTION8

TD[ ".R944 YRA'I.4106 TC3 ",0589 BAU ,06iT

ROE -,541R RRA .1374 RC3 ,|099 FAU ,03903

VD£ .4615 FRA 1,9042 FC3 -,dO|4 BSP 2634

ROE .8806 ERA 1.4t?| BC3 ,|237 FlY 239

LAUNCH OAT[ APR 14 liT1

HELIOCENTRIC CONIC

EARTH TO MARS

228,6T ECC .35569 INC E.0?89 Vl 29,_99

95.06 RCA |47,34 APQ 310.01 V2 26.426

119.38 ZAC 103.15 ETC 2?6.3? LVI -18.25

OLA -21,28 RAL 339,59 RAD 6649.7 VEL |2.538 PTH ?.41 VHP 9.840 OPA -16.93 RAP 313.67 [CC 1.6142

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

82.80 205.13 132.12 18 40 12 1055.T -6,82 85.65

72,33 010,35 126.41 19 42 46 1601.6 -2.96 53.67

36,38 714.37 |21.90 E| | 40 |437.8 ,08 3R.61

35.79 E17,10 118.70 12 35 28 |128.0 4,02 1S,24

14.03 218.11 117.39 24 6 20 810.3 5.32 313.1V

$57.18 217,10 t18.78 I 13 31 602.3 4,02 33R.61

345,30 214.37 121.90 I 49 9 484.6 .88 3IS,Y2

MIO-COURI( [XECUT|ON ACCURACY ORRIT DETERMINATION ACCURACY

BGT 1609,3 IGR 343.2 883 1?2,2 IT 39.3 8R 25.5 tl Ei.O

RRT *133! RRF -,1453 RTF ",?687 CRT .?728 CR8 ,i24i ¢iT .iT41

IGB 1698.? R23 ",0041 R13 -.7i93 L_A 31,9 MIA li,l IRA 1,1

381 1611,4 882 337.6 ?HA E.94 ELI 44.7 ELI 14.0 ALP IO.O6

PLIGHT TIME ltR,OO ARRIVAL DATE AUG tO 18T1

DISTANCE 352,R06 EARTH TO MARl

RL 150.Ol LAL *00

RP 207,18 LAP -I.0$

RC 88,588 GL "1R,18

PLANETOCENTRIC CONIC

C3 35,431 VHL 5,552

LNCH AZMTH LNCH TIME

lO.O0 17 5S 8

SO.D0 I9 1 l

TO.OO EO £4 50

8O,O0 22 4 44

90.00 03 41 IT

tOO,D0 O 51 32

110.00 I 28 13

O|VVENENT|AL CCRREC_IONI

TD£ -.8130 TR4-1,4|II PC3 ",0482 IAU ,OlO!

ROE ",i|43 RRA ,tilt R¢3 ,riTe FAU .O40tt

VD[ ,4981 VRA 1.1414 _C3 -.l144 lip 2?22

ROE .lilt IRA 1,4Sll 6C3 ,1_?? FIT R53

L_. E03.41 VL 34.342 GAL "3.41 AZL 82,10 HCA 113.44 IMA 2||,00 [CC ,34484 INC l. lOlP Vl £8,688

LOP Ill,IT VP R6,293 GAP 19,67 AZP Ig. OO TAL 138.74 TAP 9?.11 RCA 14?.41 APO 302,59 V2 26,438

GP E.39 ZAL IEIo74 ZAF 149,10 [TI 166,63 ZA( I?l,gl ETE i|3,ll ZAC 103.18 £TC E?8.4T LV| -16.48

OLA "21.63 RAL 339,43 RAO 4649.0 ¥EL 12.465 PTH 7.34 VHP 2,344 OPA -16,74 RAP 314,04 £CC t.ll)l

L-! TZME INJ LAT lM4 LONG INJ RT ARC |HI AZMTN IkJ TIME PO CST TIM INJ 2 LAr IkJ I LONG

2033.29 -El. RE l|.T6 204,63 132,SI 18 42 02 1813,3 -S.8D 84.71

EIS9,?I "17,73 ?1,16 RO3.B5 126,R0 II 45 R? 1R$9,7 "R.OO 52.6R

E4|3.RE "12.03 3|.25 213.80 126*2I El 3 4 1413.6 1.40 35.59

2101,00 -7.43 34.20 E18.66 liD.DO tl 39 43 IlOl.O 4.93 13.75

I788,5? -9,34 12,41 2IT,el II?.78 24 |I t 788.6 1.23 391.91

1573.47 "7.41 355.84 21l,Rl 119.00 ! t? 4? 375.3 4.93 33S.12

1440.44 "12,03 344.I7 2|3,90 122.2I I }2 33 460,4 |.DO 324.48

MiO-COURI[ EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

ROT 1143,0 3GR 331,I $G3 Ill,? IT 40.3 IR 25.3 ll li,D

RRT ,I4?l RRF ".Ill? RTF -ok+31 CRT ,7124 CRi ,1141 CI! ,1788

I88 1731.3 R23 -.OEit RI3 -,ROll LIA 33,1 NIA II.I 81A |.1

8G! 164?,E 8GZ 533.3 THA 3.10 ELI 45,5 ELl 14.0 ALF El.It

LAUMCH DATE &PR 14 117! FLIGHT TIME 128o00 ARRIVAL DATE AUG 20 127|

HRLIOCENTRIC CONIC

RL t10.03 LAL .00

RP RO?.OR LAP "l,13

RC 11.151 6L -|1,37

PLANETOCEMT_I¢ CONIC

C3 33,6t3 VHL 1.104

LNCH AZHTH LNCH TIME

SD.O0 17 R7 3R

60,00 19 4 15

TO.OD EO 68 48

80,00 22 9 40

90.00 63 48 48

1DO,D0 0 $8 18

I10.00 $ 30 9

OIFVERENTIAL CCARRCTION6

TDE -,69D3 TMA-I,44DE TCI -.0411 |AU .0186

ROE -.50?6 RRA .1160 NC3 ,1257 FAU .04161

?DE .3166 FRA 1.7178 FC3-1o0695 BGP 2000

6DE ,8369 8RA |.4449 BC3 .1323 F3P 2?3

DISTANCE 311,033 EARTH TO MAR8

LOL lOS.41 VL 34,211 6AL -3.27 AZL 12,|3 HCA Ill,?l IMA tRl,II ECC ,31480 |NC 2.1E$t V! 28.821

LOP 311,13 VP R1,134 GAP |l,tO AZP RI,13 TAL 331,10 TAP IG,II RCA |47,4t APO 219,81 V2 2Ro444

6P R,41 2AL I66,72 ZAP 168, 72 IT3 |R7,2| ZAE |72,24 ETE 107.83 ZAC 103,24 2TC E?l.ll LVI -18,1_

DLA "El,R8 RAL 340.06 _AD 1648,4 Y[L 12.393 P7H 7.31 VHP 6.136 OPA "18.34 RAP 314,40

L-I TIME |NJ LAT |NJ LONG INJ RT ASC |NJ AZMTM INJ TIME PO CGT TIM INJ E LAT

0114,87 -20.67 10,73 204,16 133,02 13 44 33 1114,9 -4,78

tl3?.TR "|1,63 70.D0 209,31 12T.|8 19 48 11 |Rl?.? "l.Ol

0318,03 -II,14 33,93 213.48 122,30 21 6 38 13R9.3 E,73

20?3.49 -6.52 32.?4 218,23 119,20 22 44 |3 |0T3,5 5.89

1780.19 -4,60 10.73 E17.30 117,83 04 16 8 760,2 7,1t

1847,87 -6,$2 334.tl 218,25 118,20 | 22 IR 348.0 5.83

1436.07 -||.14 342,84 013,41 120,30 I 36 5 438.| 2.73

M|O-COUR3[ EXECUTION ACCURACY

3GT 1878.8 3DR 536.4 383 196.0

RRT .1612 RRF -.1733 RTr ".6122

SGB |?62,2 R23 -.0284 RI3 -.8128

381 I881.1 SG2 t26,6 THA 3,27

[C¢ l,l|41

IHJ R LONG

83.92

51.5T

34.2?

tE,23

348.1D

333.80

303.19

ORE|T DET[RNINAT]ON ACCURACY

8T 41.1 IR 2531 $S 30.0

CRT ,?lS3 CR8 .6248 CIT .9?28

LIA 54.2 NSA 16.8 83A 1.E

ELI 48,1 EL2 13.9 ALF 28.43

548



JPL TM 33-1OO • EARTH--MARS TRAJECTORIES (VOL. 41 1971)

LAQN¢M DATE APE 14 1671

MELIO¢[MTRIC CONIC

RL 180.03 LAL ,DO

RP lOT.O| LAP -1.84

RC 87.228 GL olt_69

PLANET_ENTRIC CQNIC

C8 82.063 VHL 8,662

LMCH A2NTM LNCN TIME

SO.DO 16 0 14

80.00 19 ? 26

TO.GO 20 35 51

80.DO 22 14 49

SO.GO 23 52 36

100.00 1 1 3?

110.00 I 36 13

LQL 203.41 VL 34,006 GAL

LOP 324.89 VP 25,985 GAP |9,?_

GP 2.59 ZAL 120.E9 ZAP 16T.8|

OLA -12.36 RAL340,E9 RAD 6Q4T.8

L-! TIME INJ LAT INJ LONG

2794,47 -21,72 TR,T3

2613.66 -16.92 U,6S

2364.66 -10,24 52.59

2045,49 -5,39 31,19

1739,10 -3,64 9,07

1519.96 -5,59 352.56

1411.47 -10.24 341.51

PLIGHT TIME 130,00 ARI!VAL DATE AUG El 1671

O|ITAN¢[ 338.015 EARTN TO MARl

-S.13 AZL 62.15 HCA 120,97 8MA 210.18 [CC ,}E462 INC 2,1400 Vl 28.886

AZP 88.89 TAL 338.69 TAP 9i,lS RCA 147,58 APO 286.10 V_ 28,45T

ST8 I6?,?0 ZAE 172,41 (TE 101,83 ZAC 103,30 ETC 276.64 LV! -18,88

VEL IE,32| PTM 7,26 VHP 8.980 DPA -16.34 RAP 314,?4 ECC !,$277

INJ RT AGE INJ AZNTM INJ TIN[ PO CDT TIM fNJ 2 LAT INv 2 LONG

203,71 133.43 18 46 48 1794.3 -3,78 IS.O?

208.94 12?.53 19 51 3 1615.7 -.06 50,52

213.04 122,76 21 12 IS 1364.? 3.67 32.98

215.87 119.38 22 48 55 1045.5 6.78 SO.ST

216.94 118.06 24 21 26 730.1 8,10 840.16

215.87 116.38 ! 26 57 520.0 6,76 332.04

213.04 122.76 1 39 44 411.5 3.8? 821.90

OIFrER[NTIAL CCRRECTZONI

TOE -.6873 TRA-I.4288 TC3 -.0313 BAU ,0591

flOE -*4918 RRA .1033 RCS .1344 FAU .04502

FOE .8357 IRA 1.7896 FC3-1.1615 BSP 2866

DOE .8449 BRA 1.4326 BC3 .1380 FSP 294

LAUNCH DATE APE 14 1971

MID-COUkSE EXECUTION AcCuRACY 0RBIT DETERMINATION ACCURACY

SGT 1711.3 6GR SSE.T 8G3 209.1 8T 41.9 88 24.9 88 31.0

RRT .1759 RRF -.1894 RTF -.8166 CRT .7883 CR6 .6253 CST .9719

8GB 1792.3 823 -.0310 813 -.8195 LSA _5.3 MSA 16,8 86A 1.2

$G1 17t4.1 862 523.5 THA 3.46 ELl 46.8 EL2 13.7 ALF 27.70

FLIGHT TIME 132,00 ARRIVAL DATE AUG 24 1971

NELIOCENTRIC CONIC

RL 150,03 LAL .DO LCL 203.41 VL 33.972 GAL -5.00

RP 206.94 LAP -1.84 LOP 325.66 VP 25.837 GAP 18.26

RC 57.6?5 61. -13.43 GP 2.69 ZAL 128.64 ZAP 166.91

PLANETOCENTRIC CONIC

C3 30.862 VHL 5.528 DLA -52,74 RAL 340.46 RAD 6647.2

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

SO.Q0 18 2 52 2774.12 "2Q.77 78.74

60.00 19 10 45 2593.56 -19.00 67,?!

?O.OO EO 37 4 2839.84 -9.32 51.28

80.00 22 20 14 2016,95 "4,64 59.61

90.00 O 2 40 1699.23 -2.65 ?.34

100.00 1 ? 2 1491.42 -4,64 350.98

110.00 I 40 26 1386.66 "9,32 340.18

DISTANCE 361.081 EARTH TO MAR8

AZL 92. t7 HCA 122.24 SMA 215,76 [CC .818?7 INC 2,1?37 Vl 56,699

AZP 88.84 TAL 356.96 TAP 102.20 RCA 147.63 APO 263.89 V2 26.466

ET6 166.t2 ZAE 172,49 ETE 96.01 ZAC 103.3T ETC 276.72 LVI -16.09

VEL 12.266 PTH 7.2t VHP 8.711DPA -16.14 RAP 313.06 [CC 1,9030

INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ ELAT INJ 2 LONG

203.30 133.02 lO 49 6 1774.1 -2.74 62.25

208.53 127.86 19 53 56 1593.6 .92 49.46

212,66 123.01 21 16 3 1339.8 4.G1 31,66

215.52 119.58 22 53 51 1016.9 7.72 9.08

216.62 118.17 O 30 59 699.2 9.05 346,43

215.52 119.58 1 31 53 491.4 7.72 830.49

212.66 123.01 2 3 32 366.? 4.61 820.60

DIFFERENTIAL ¢G_RECTICN8

TOE -.6841 TRA*I.4166 TC3 -,0215 BAU ,0592

RD£ -.4780 ERA .0945 RE3 .1484 FAD ,04449

FDE .5554 FRA 1.8655 FC3-1.2608 BSP 2945

6DE ,8334 BRA 1.419? BC3 ,1450 F6P 3t?

LAUNCH DATE APR 14 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACC*_ACY

8GT 1742.9 8GR 529.0 8G3 223.2 8T 42,7 88 24,? 6$ 32.1

RRT .1921RRF -.2068 RTF -.8250 CRT .T916 CR8 .6260 CST .9709

8GB 1621.4 R23 -.0336 RE3 -.8256 LSA 56.4 NGA 16.8 68A 1.2

SG! 1746,! 8G2 516.2 THA 3.66 ELI 47,5 EL2 13,6 ALF 2?.00

FLIGHT TIM( 134.00 ARRIVAL DATE AUG 26 1971

HELIOCENTRIC CONIC

.DO LOt. 203.41 VL 33,86E GAL

DISTANCE 364.241 EARTH TO MARS

"4.86 AZL 92.20 HCA 123.50 8HA 513,1? CCC ,80713 INC |.1660 V2 |6°666

AZ? P6.79 TAL 539,05 TAP tOE.IS RCA 147.70 AFO tTe.64 V2 26.4?8

ETS 160.47 ZAE 172.50 ETE 90.53 ZAC 103.44 ETC 2?$.80 bVl -16.30

VEL 12.211 PTH 7.17 VHP 8.451 DPA -15.95 RAP 315.36 ECC 1.4801

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ R LONG

202.9| 134,19 18 51 27 1?53,8 -1,72 81.37

208,13 128.16 r |g 57 O 1571.4 |.89 40.41

212.31 123,23 21 20 I 1314,8 5.56 50,37

215.22 119.65 25 59 2 987.8 0.68 ?.4S

216.34 |18.24 O 36 5? 667,5 10.03 844.80

215.22 119.66 I 37 S 462.3 8.80 328.81

212.31 I25.23 2 T 30 361,_ 6.56 318.28

RL 150,08 LAL

RP 206.8? LAP -1.83 LOP 526.93 V u 25.700 GAP 17,81

RC 88.268 rd. -13.87 Cde 2.81 7AL 126.56 ZAP 165,97

PLANETOCENTRIC CONIC

C3 29.172 VHL 5.401DLA -23,14 RAL 34Q,?D RAO 6648.7

LNCH AEMTH LNCN TIME L-I TIME INJ LAT INJ LONG

SO,DO 18 S 33 2753.83 -|6.61 ??,?S

SO.DO 19 14 8 2571.43 "14*0T 66.57

?0.00 20 41 26 2314.80 09.56 49.92

SO,D0 22 25 54 198T.83 -3.66 E6.DO

90.00 O 8 9 1667.50 -1.63 5.57

tOO.D0 1 1_ 42 1462.30 -3.86 349.3?

110.00 t 44 46 1361.62 -8.36 388.83

DIFFERENTIAL CCRRECTION8

TOE -.6799 TRA-I.4034 TC3 -.0096 lAD .0588

ROE -.4811 ERA ,0838 fl¢3 ,1530 FAU ,04608

FOE .5737 FRA 1,9444 FC3-1.36T5 88P 3004

6OE .8R13 ERA 1.4069 9C3 .1633 FSP 341

LAUNCH DATE APE 14 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT |775.5 SGR 525,2 8G3 238.0 3T 43.5 88 24.188 33.t

RRT ,2094 RRF ".t158 RTF -,_vO6 CNT .7950 CRi ,iZi8 {8! .9698

8G5 1845.T R23 ",0587 RI5 -.2316 LIA 57,6 MSA 16.0 88A 1,e

86! 1775.2 SG2 512.5 THA 5.87 ELl 48,1 EL2 13.4 ALP R8.35

FLIGHT TIHE 136,00 ARRIVAL DATE AUG 18 18?1

HELIOCENTRIC CONIC DISTANCE 567.486 EARTH TO MAR8

RL 150.03 LAL ,DO LOt. 803,41 VL 36.T6? GAL -4.75 AZL 92.23 HCA 124.77 RMA 210.79 ECC ,29896 INC 2._251 VI 29.689

RF 20Q.62 LAP -1,83 LOP 326.50 VP 25.569 GAP 17,3E AZP 88.73 TAL 339.1S TAP 103,92 RCA 147.77 APO 2?3.60 V2 28.#78

RC 68.80? frL "14.32 GP 2.63 ZAL 126.50 ZAP 265,02 ET6 165.78 ZAE t?_.44 ETE 85,54 ZAC 103.$2 ETC 2T6.8? LVl "19.52

PLANETOCENTRIC CONIC

C3 2?.864 VHL $._80 DLA "23,56 RAL 346.91RAD GGAS.2 V[L 12,159 PTH ?,|8 VMP S,198 DPA "!S,75 RAP 315.84 [CC 1.4589

LNCH AZNTH LNCH TIN[ L-I TINS INJ LAT INJ LONG INJ RT A$C INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LON_

80.00 18 8 18 2733,62 -18,88 TG.80 262.56 134,53 18 53 52 I733,6 -.70 $0.32

60.00 19 1? 38 284g.27 -13.13 65,45 207.81 128.45 20 0 7 1549.3 2.8? 4?.35

?0.00 20 45 sg 2289,53 -7.44 48,57 212.00 123.43 21 24 8 1269.5 8.51 2g.63

80.00 22 31 53 lg58.68 -2.68 26,36 214.g5 119.75 23 4 31 958,1 g.64 S.77

90.D0 0 16 '3 1634.78 -.58 3,74 216,11 118.27 0 43 J8 634.8 11.62 342.71

IOQ.O0 I 18 41 1432.56 -2,65 347.73 214.95 119.75 I 42 33 452.6 9,64 327.14

110.00 1 49 21 1336.35 -?.44 837.49 212.00 123,43 2 11 37 336.3 6.51 31T.95

DIFFERENTIAL CCRRECT|ON_ N|O-COUR$E EXECUTION ACCURACY ORGIT DETERNINATION ACCURACY

TOE -.6?58 TRA-1.3883 TC3 .0629 8AU .0606 $GT 1806.3 $GR 321,5 $G3 253.8 ST 44.2 88 24.3 SS 3d,3

RDE -.446? RRA .0725 RE3 .1632 FAU ,04?76 RRT .2284 RRF -*2455 RTF -.8366 CRT .7g86 CRS .6_79 CST .9688

FD[ .5964 IRA 2.0270 FC3-1.4885 68P 305? $68 1874.3 R25 -.04_0 813 -.8376 LSA 58,6 NSA 16.8 SSA _,2

605 .8096 BRA 1.3912 8C3 .1632 FSP 366 $GJ 1804.G SG2 566.5 THA 4.11 EL1 48.6 EL2 13.3 ALF 25.75
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 14 tR?t

HELIOCENTRIC CONIC

RL 190,03 LAL ,QO

RP 206.?? LAP "l.|R

R¢ S9,4OS GL -14.Y8

PLAHETOCEN?R|C CONIC

C3 26.S91VNL 5,1i6

LNCN A2NTH LNCH TIHE

SO.DO 18 II $

SO.GO 19 21 13

TO.DO 20 $0 42

80.00 22 38 11

SO.DO O 23 24

SOD.DO 1 2A S9

IlO.OO 1 54 4

LQL ROD,At VL

bOP SRI.Ae VP 29,444 GAP tQ,93 AZP O$,R? TAL 33R,ES TAP tOS,29 RCA tAT,04 APO |66.3A

GP 3,OR ZAL 120.41 ZAP |a4,04 ETA |69.04 EAR 172,34 EYE 61,14 ZAC tO3.12 ETC 2?6.64

_LIGHT ?IH| IRA,DO ARRIVAL OATE AUG 30 1071

DISTANCE 3TO,lOS EARTH TO HAll

$3,SS$ GAL -4,R4 AZL O|,2S NCA 126,04 SHA 208,10 [¢¢ ,|9|R9 INC |.RSRg vs R6,660
V2 E6.4OS

LV! -16°13

OLA -E3,lO RAL 14l,ll RAD R645.? VEL 1|.110 PTH ?.DO VHP ?.R34 OPA -IS.12 RAP 31l.lO ECC 1.4323

L-I TIME INJ LAT IHJ LONG IHJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ E LAT INJ 2 LONG

2713.30 -17,61 ?3.66 202.24 134,86 tO 36 2! l?13.S ,31 IS.SO

2327,00 "|2,19 64,33 207.50 120.72 20 3 20 IS2?,! 3.04 48,20

eR64,OE -6.49 4?.22 211.72 123.61 2! 26 26 1264.0 ?.47 2?.88

1027.64 -1.62 24,69 214,?3 116,62 23 |O 18 927,6 10.62 4.04

1600.$6 .52 1,85 2|S.92 118.28 O 50 $ 600.9 12.01 340.74

1402.11 -1.62 346.06 214,?3 119.82 1 48 21 402.1 10.62 325.41

1310.84 -6,49 336.14 211,72 123.61 2 15 55 310.8 7.47 316.60

DIFFERENT IAL CCRRECTICN6

TOE -.6708 TRA-I.3749 TC3 .0151 HAU .0623

RDE -.4328 RRA .0614 RC3 .1738 FAU .04936

FOE .6181 FRA _o1142 FC3-1.6076 66P 3120

60[ .?SO4 ERA 1.3763 BC3 ,1745 FSP 394

LAUNCH DATE APR 14 1971

HELIOCENTRIC C,ONIC

NID-COURS( EXECUTION ACCURACY ORBIT DETERNIKATION ACCURACY

SOT 1827.3 SGR 517,9 SO3 270,7 ST 44.8 3R 24.0 33 35.S

RRT ,2499 RRF -.2689 RTF -,6417 CRT .002? eRA .6293 CAT .96?6

866 1899.3 R23 -.0437 R13 -.8428 LSA 59.7 NSA 16.8 8SA 1.2

SO! 1632,2 SO2 300,3 THA 4.36 ELl 49.2 EL2 13.1 ALF 2S,18

FLIGHT TIN( 140.O0

DISTANCE 374.202

ARRIVAL DATE 8EP

EARTH TO MARS

1 ID?I

ML 150.03 LAL .DO

RP 206.74 LAP -1.81

MC 60.233 61. "15.26

PLANETOCENTR|¢ CON|C

C3 25.58T VHL 5.05A

LNCM AZNTH LNCH TIN[

SD.00 16 14 1

(SO.DO IS 24 55

TO.DO 20 SS 3?

AO.OO 22 44 51

90.00 O 31 18

lOO,OO I 31 33

liD.DO I SO 59

LOL 203.41 VL 33.566 GAL -4.52 AZL 92.28 HCA 127.31 8MA 2GAL. S6 ECC .26397 INC 2,2798 Vl 28.699

LOP 330.?3 VP 23.326 SAP |6,50 AZP 88,62 TAL 339.36 TAP 106.67 RCA 147.90 AlSO 265.21 V2 26.489

6P 3.20 ZAL 126.30 ZAP 163.04 ET6 169.26 ZAE I72.22 ETE 77.36 ZAC 103,72 ETC 277.00 LVI -16.95

DLA -24.42 RAL 341.30 RAD 6645.2 VEL 12.063 PTH ?,OR VHP 7.7|7 DPA -13.31 RAP 316.13 [CC t.4211

L-| TIN[ ZNJ LAT INJ LONG INJ RT A6C INJ AZNTH |NJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

2693.49 -16,92 74.94 201,96 135.16 16 56 34 1693.5 1.32 58,85

2504,91 -11.25 63.22 207.23 128.96 20 6 40 1504.9 4.81 45.22

2238.27 -3,51 43,66 211.49 t23.76 21 32 55 1236.3 8.44 26.31

1896.41 -.57 22.98 214,$6 119.85 23 16 27 896.4 11.62 2,26

1565.78 1.65 359.89 215,79 118.24 O 37 23 565.8 13.06 338.8?

1370.88 -.57 344.35 214.56 119,85 1 54 29 370.9 11.82 323.62

1285.09 -3.51 334,76 211,49 123.76 2 20 24 285.1 8.44 315,23

NID-COUR3E EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

3GT 16S2,7 $GR S14.6 803 289,7 ST 45.5 8R 23.8 88 36.6

RRT .8714 RRF -.2933 RTF -,8466 CRT .8072 CRS .6312 CAT .9663

6GB 1922.8 R23 -.0478 R13 -.8479 LSA 60.8 NSA 16.8 IRA 1.2

3G1 1856,4 662 493.8 ?HA 4.64 ELI 49.? EL2 12.8 ALF 24.68

DIFFERENTIAL CCRRECTION6

TDE -.6661 TRA-I,3601 TC3 ,0280 BAU ,0640

ROE -.4193 RRA .0500 RC3 .1651 FAU .05147

FD[ .6403 FRA 2.2081 FC3-1.7416 BSP 3173

60[ .?872 BRA 1.3610 BC3 .18?2 FIP 424

LAUNCH DATE APR 14 1971

HELIOCENTRIC CONIC

FLIGHT TIME 142.00 ARRIVAL DATE SEP

DI8TANCE 377.660 EARTH TO NARS

3 1871

RL 180.03 LAL .00

RP 206,71 LAP "1.80

RC 61.050 GL "|5.74

PLANETOCENTR|C CONIC

C3 24.586 VHL 4,956

LNCH AZNTH LNCH TIM[

DO,DO IS 16 59

80.00 19 28 45

7O,OD 21 O 45

80.OO 22 51 55

80.00 O 39 40

t0O.OO I )A 45

110,00 2 4 ?

LO(. 203.41 VL 33,476 GAL -4.41 AZL 92.31 HCA 128.57 8HA 204.08 [CC .2??og INC 2.3086 Vt 26.693

LOP 332.00 VP 25.213 GAP 16,08 AZP 88,56 TAL 339.47 TAP 106,05 RCA 147.96 APO 261.59 V2 23.492

6P 3,33 ZAL 128.18 ZAP 162.02 ET3 169.45 ZAE 172,07 [TE ?4.22 ZAC 103.83 ETC 277.03 L¥I -20.16

DLA -24.8? RAL 341,|0 RAD 61144.8 VEL 12.022 PTH 7.Ql VHP ?.488 DPA -15.08 RAP 316.34 EC¢ 1,4043

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZNTfl [NJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

26?3.39 -15.66 74.03 201.71 135,44 19 1 32 1673.8 2,32 58.02

2482.72 -10.29 62.12 206.99 129.18 20 10 8 1482.? 5,78 44.13

2212.25 -4.53 44.49 211,30 123,89 21 37 3? 1212.2 9.40 24.81

1864,20 .52 21,21 214.44 !19.85 23 23 0 864.3 12.63 .40

15E9.01 2.83 35?.A4 215.?2 118.15 I | I? 529.0 14.12 338.49

|338,75 ,52 342.58 254.44 115,85 2 1 2 338.? 12,83 321,?Y

1259.07 *4,33 333.41 211.30 183.86 2 15 i 239.1 9.40 313.83

DIFFERENTIAL COtRECTIONA

TOE -.8810 TRA-I.3443 TO3 ,0407 RAU .0681

ROE -.49A| RRA .0344 R¢3 ,1670 FAU ,03340

rDt .ll43 FRA 2.3025 F¢3-1.6530 61P 3113

60[ .?742 6RA 1.3448 RC3 ,2011FSP 456

NID-COURIE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACc

SOT 1870,0 8_q 511,i $G$ 30T, l IT 45.0 SR 23.l 88 3?,8

RAY .2654 RRF -.|197 RTF -,_,11 CRY .8120 CRI .6)$4 CIT .tllO

688 1944.5 R23 -*0|24 R13 -.6523 LSA 81,0 NiX Ilol 88A I,t

lot l|lE,I 8G2 48?,0 THA 4,24 ELI 50.1 EL2 IE.$ ALF 24,1S

LAUNCH DATE APR 14 I67! FLIGHT TIN[ 144.00 ARRIVAL OAT[ 8[P | 18Y1

HELIOCENTRIC CONIC DIITAflCE 381,177 EARTH TO NARI

RL 150,03 LAL .00 LOL |05,41 VL _$.$91 6AL -4,$0 AZL iR,_4 HCA 115,14 INA 10|,14 ECC .27DI0 INC 1,3311 ¥1 I1,Itl

RP IOi,tl LAP "!,$0 LOP 333,R? VP 21,1D$ 6AP IS,it AZP 88,10 TAL 339,51 TAP |09,41 RCA 141,01 APO t|?,A§ V| 11,461

R¢ AI,S$3 GL -18.64 GP 3,3| ZAL |25,05 ZAP 160,97 ET8 IR$.ll ZA[ 171,93 ETE ?1,?E ZAC 103.96 ETC R?7,1| LVI -20.3A

PLANETOCENTRIC CONI¢

¢3 R3.610 YNL A,OiO

bN¢N AZNTN LNCN TIME

5O,OO 18 2O R

SO.O0 19 32 42

?0.00 21 6 8

AO.O0 22 59 29

90.00 0 49 6

100,D0 1 46 17

ttO.O0 2 6 28

DIFFERENTIAL CORRECTION6

TD2 -.645? TRA-I.3177 TC3 ,O?OR IAU .O?OD

HDE -.3944 RRA .0237 R¢3 ,2069 VAU .05566

PDE .68?? FRA 2.4028 FC3-2.0412 6_P 3146

BDE .?$67 BRA 1.3180 BC3 ,2215 FSP 488

DLA -25.$3 RAL 34|,R6 RAD D044.4 VEL |t.RR$ PTN R.98 VHP ?.R61 DPA -|4,1! RAP 3|6.|R EC¢ 1.381Y

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CRT TIM |NJ 2 LAT INJ R LONG

R693.?? -14,9R ?$.13 201,45 135,?D |9 4 16 |653.8 3.31 37.19

2460,48 -6,33 61,02 E06.00 |25.39 _0 13 43 1460.S 6.75 43.0?

2185,08 -3.52 43.11 211,15 123,99 21 42 32 1185.S 10.36 23,48

1831.01 1.65 16.39 214.37 116.82 23 30 0 631.0 13.83 358.47

1490.13 4.08 355.66 215,71 116,01 ! 13 56 490.2 15,21 334.17

1305.49 |,65 340,76 214.37 119,82 2 8 2 305,S 13.66 313.84

1232,69 -3,52 332,03 211,13 123,99 2 30 1 232.? |0,30 312.41

NID-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1861,0 $GR 506,0 $G3 328.D ST 46.D 8R 23,3 65 33.0

RRT ,32t8 RRF -,3480 RTF -.8397 CRT .3131CRS ,6317 C6T .$644

668 1948.? R23 -,0550 R13 -.8613 LSA 82.4 NSA 16.A 86A 1.2

661 1886.6 862 480.0 THA 5.32 EL1 50.0 EL2 12.4 ALF 23.9?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE AIqt 14 IDTI

HELIOCENTRIC C_NIC

ML 150.03 LAL ,00

MP t06.88 LAP -I.?J

RC 62,6?1 _ -18.74

PLANETO¢ENTRI¢ CONIC

C3 22.74i VHL 4,770

LNCH AZHTH LNCH TIME

SO.0O 18 23 10

80.00 19 3R 48

70.00 21 I1 42

60.00 R3 ? 34

90,00 0 5g 18

100.00 ! 54 22

110.00 2 15 4

PLIGHT TIRE 146,00 ARRIVAL DATE IEP ? 16F1

DISTANCE 304.747

LC4. 20).4| VL 33,316 GAL "4.20 AZL IE,3? HCA I|t,Jl 3NA

LOP 334,54 VP 65.002 6AP 85.23 AZP 65,44 TAL 553,?| TAP

GP 3,8? ZAL 127,91 ZAP Ill,gO ET$ 169.74 ZA[ ITl,?9 [T[

EARTH TO HARI

2OI.S$ [CC .2644T IHC t. ASi4 Vl 28.G88

l|O,i2 RCA 148,06 APO 254.S7 V2 26,486

66,81ZAC 104.10 [TC 2?7,17 LVI -2O.ll

DLA -25,8| RAL 341,68 RAD II44.0 VEL it,R4? PTH 6,65 VHP ?,050 DPA °|4.68 RAP 518,81 [CC 1.8744

L-I TIHE 1NJ LAT INJ LONG INJ RT A6¢ INJ AZHTH INJ TIRE PO CST TIN INJ 2 LAT IHJ 2 LONG

6634.14 -14,03 ?2,25 201.3! |55.94 19 ? 4 |654,1 4.29 51,38

2438,30 -6.57 59.94 206.64 129.57 20 |? 26 |438.3 ?.TR 42.00

2159,23 -2,31 42,72 211.05 124.0? 21 47 41 1159,3 11.35 22,05

1798.57 2.81 17.50 214,56 119.74 23 3? 31 796,6 14.71 356.45

1446.92 5.38 353.34 215.78 117,80 I 23 27 448.9 16.34 531.67

1271.05 2.81 338.86 214.36 119.74 2 15 33 271.1 14,71 317.66

1206.07 -2.31 330,63 211.05 124.07 2 55 10 206.1 11.35 310.97

DIFFERENTIAL CCRRECTION8

TD[ -,64S5 TRA-1.3055 TC3 .074? 6AU .OTIS

ROE -.3869 RRA ,0145 RC3 ,2230 FAU .05?96

FOE .7133 FRA 2,5095 FCS-2.2056 BSP 3254

BDE .?505 ERA 1.3056 BC3 .2352 FSP 524

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1908.! 3GR 507.1 383 349.6 IT 48.8 8R 23.0 88 40,3

RRT .3494 RRF -.3767 RTF -.8609 CRT .8221 CRI .6392 CST .9664

386 1974.3 R23 -.0621 R15 -.8627 LSA 68.7 MIA 18.8 8SA I,E

361 1916.8 362 473.0 THA 5,63 ELI 30.7 EL2 12.1 sLF 63.43

LAUNCH DATE APR 14 1971 FLIGHT TII_ 140.00 ARRIVAL DATE 8[P 9 19?1

HELIOCENTRIC CONIC DI3TANCE 586,368 EARTH TO NARR

RL 150.03 LAL ,GO LQt. E05.41 VL 33,242 GAL -4.10 AZL 96.40 HCA 152.36 8HA 19R.84 ECC .65866 INC 2,401R Vt 2D,SSq

RP E06.87 LAP -1.77 LOP 335.8! VP 24,903 GAP 14,87 AZP 88.38 TAL 359,83 TAP lIED21 RCA 148.14 APO 651.33 VE 21.4G6

RE 93.888 St. -I?.65 GP 5.85 ZAL 127,76 ZAP IS8.80 ET6 168.86 ZAE 171.66 ET[ 68.49 ZAC 104,26 ETC 277.21 LVl "20.83

PLANETOCENTRZC CONIC

C3 21.944 VHL 4.984

LNCH AZNTH LNCH TIN[

50.00 18 26 24

60,00 I9 41 2

70.00 21 17 35

60.00 2S IR 19

90.00 I 10 45

100,00 E 3 7

110.00 E 20 57

DLA -26.29 RAL 342.98 RAD 0645,7 VEL 11.914 PTH 6.92 yHP 6.842 DPA -14.43 RAP 316.81 ECC 1.3811

L-I TIIA_ INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2914.93 -13.08 71.38 201.18 136.17 19 9 58 1614.6 5.27 55.54

2416.11 -7.41 58.85 206.$3 129.73 20 21 18 1415.1 8.68 40.91

2132.24 -1.48 40.31 211.00 124.15 21 53 T !132.2 12.33 20.5?

1790.58 4.D3 IS.St 214.42 119,61 23 45 36 ?GO.R 15.78 354,3R

1404,20 0,60 350.82 215,94 1t7.51 I 34 10 404.2 17.53 328.93

1235.03 4,03 536.88 254,42 119,61 2 23 42 235.1 15,70 315.99

117_.06 -I.48 329.22 211.00 124.13 2 40 38 179.1 12.33 309,49

DIFFERENT IAI. CCRRECTION3

TDE -.94R9 TRA-I,2901 TC3 .0831 6AU °0737

ROE -.3718 RRA .0019 RC3 .2371 FAU .OR04O

FD[ .7402 ItRA E.9623 FC3-2.3828 B8P 3330

BDE .7424 8RA l,_gOI DCI. ,2312 FSP 563

HID-COURSE EXECUTION ACCURACY

8GT 1929.! 3GR 506.1 $83 3?2.6

RRT .3782 RRF -.4116 RTF -.8632

866 1994.3 R25 -.0692 R13 -,8652

SGI 1939.2 682 465.8 THA 6.03

LAUNCH DATE APR 14 1971 FLIGHT TIME 150.00

HELIOCENTRIC CONIC

RL 150.03 LAL ,DO

RP 201.9R LAP -t,78

RC 94.O|R GL -1?.78

PLANETOCENTRIC CONIC

C3 EI,_OR VNL 4,605

LNCH AZMTH LNCH TIHE

50.00 18 |S 43

SO,DO 19 45 2R

?0,00 21 23 43

80.00 63 23 50

80.00 I 6353

lO0.DO 2 12 38

IIO.OO 2 27 ?

DISTANCE 362.034

LOL 203,41 VL 33.173 GAL -4,01 AZL 96.44 HCA I33.6S 6HA

LOP 33T.08 VP 24,809 GAP 14,40 AZP 88.32 TAL 338,99 TAP

GP 4,09 ZAL IE?,60 2kP t57,67 CT6 169,R5 ZA[ 171,55 [TE

OLA -De,?9 RAL 548.28 RAD 6643,4 VEL 11.883 PTH 6.09 VHP 6.641 OPA -14.20 RAP 312.90

LoI TIN( INJ LAT INJ LONG INJ RT AlE INd AZNTH INJ TIME PO CST TIN INJ 2 LAT

8565,25 "12.12 70.53 201,08 136,37 19 It 59 1593.3 6._4

2393.80 -8.44 S7.70 208.46 120.87 20 65 20 1323.9 9.i4

6104.79 -.43 32.8? 211.00 124.15 21 58 $0 1104.8 13,32

1722.82 3.30 t3.42 214.35 119.43 23 34 33 722.6 16.89

1354.49 8.36 34?.99 216.20 117.11 1 46 30 354.5 18,60

1197.09 5.30 334.78 214.55 119.43 2 32 33 Ig7.l 16.09

1151.61 -.43 327.79 211,00 |24.13 E 46 16 151.6 13,32

ORBIT UETERNINATION ACCURACY

IT 47.3 8R 22.7 83 4I,l

CRT .8291 ¢R3 ,6434 CST .0805

LSA 64.8 N8A 16,? 88A 1.2

ELI 51,2 EL2 11.8 ALF 23.00

ARRIVAL DATE 8EP I1 IRTI

EARTH TO MARl

196,45 CCC .2S324 INC R.4351 Vl RI,SI$

113.80 RCA 146.16 APO R48.TO V2 88,499

87,?E ZAC 104°43 [TC RT?,R3 LVI "R1,09

[CC 1.3488

IHJ E LONG

84,72

39.82

19.0e

352.04

325.83

313.41

307.98

DIFFERENTIAL CCRR[CTIONI MID-CC_RSE EXECUTION ACCURACY

TOE -,8]81 TRA-1.2723 TC3 .0917 6AU .0790 SGT 1945.0 1DR 50R,0 1;3 391.R

ROE -.311R RRA -.0111 RE3 .2510 FAU .08285 RRT ,4104 RRF ".4413 RTF -._834

FOE .7879 _RA R.7402 FC3-2.5703 6SP 3383 SG8 2009.7 R23 -.0?70 RI3 -.8676

|06 .733R 6RA 1.2724 BE3 .2680 FSP 604 IGI 1956.7 SG2 450.? THA 6.45

LAUNCH DATE APR 141971 FLIGHT TIME 152.00

HELIOCENTRIC CONIC DISTANCE 395.743

RL 150.03 LAL .00 L04. 203.41 VL 33.107 6AL -3.92 AZL 92.4? HCA 134.92 IRA

RP 606.70 LAP -I.YS LOP 538.35 VP 24.719 GAP 14.10 AZP 28.26 TAL 340.08 TAP

RC 19.012 GL -18.3R 6P 4.25 ZAL 127.43 ZAP 156.51 [TS 170.02 ZA[ 171.47 (TE

PLANETOCENTRIC CONIC

C3 20.31R VHL 4.530 OLA -27,28 2AL 342.48 RAD 8_13.! VEL 11.854 PTH 6.27 VHP

LNCH AZHTH LNCH TIME L-I TIHE INJ LAT INJ LOHG INJ RT ASC ZHJ AZHTH INJ TIH£

50.00 10 33 10 2576.01 "11.17 69.69 201.02 136.56 19 16 6

90.00 19 SO 0 2371.64 -5.47 56.70 206.44 129,99 20 29 32

70.00 21 30 15 20?6.82 .64 37.41 211.05 124.15 22 4 32

80,00 63 39 21 1682.10 8.65 11.17 214.77 119,17 24 4 23

90.00 1 39 49 1296,76 10.13 344,68 216.62 116,34 2 ! 23

100.00 2 E3 g 1136.$7 6.65 332.53 214,77 11g.17 2 42 25

110.00 2 33 38 1123.64 ,64 328.33 211.05 124.13 2 52 21

OIFFERENTIAL CGRRECTION8 HIO'COUR$E EXECUTION ACCURACY

TOE -.6369 TRA-|.ES26 TC3 .10|8 DAU .0?83 SGT 1956.3 SGR $07.2 SG3 422.?

ROE -.3311 RRA -.0245 RE3 .2676 FAU *06568 RRT .4435 RRF -.4830 RTF -.8676

FDE .?g99 FRA 2,8644 FC3-2.7711 DIP 3416 5GB 2021.0 R23 -,0853 R13 -.8703

BDE .7233 BRA 1.2528 BC3 .2863 FSP 647 SG! 1g69.g $62 451.5 THA 6.92

OR81T DETERHINATION ACCURACY

8T 47.1 1R 2Z.S _ 42.1

CRT .8314 CR8 .9482 ClT .lSSl

LSA 65,9 HIA !1.7 88A t.2

ELI 51,6 EL2 11.4 ALF 22*68

ARRIVAL DATE 8EP 13 1171

EARTH TO MARS

197,16 ECC .24810 INC 2.4701Vt 29.189

115.00 RCA 148.25 APO 246.0_ V2 26.484

87,51ZAC 104.62 ETC 2??.21 LVI "21.29

6,446 SPA ol3.g? RAP 316.91 [CC 1,3377

PO CST TIH /NJ 2 LAT INJ 2 LONG

1376.0 7.20 53,g!

1371.6 10,60 38,?2

1076.8 14,32 17.51

682.1 18.03 34g.$8

286.1 20.20 322.18

156.6 18,03 310.gs

12_.6 14.32 306.43

ORBIT DETERHINAT|ON ACCURACY

IT 48,1 IR 22.2 S$ 44.2

CRT ,8442 CRI .6536 CST .6566

LSA 66,9 H3A 19,8 IRA !.2

EL1 51.8 EL2 11,1 ALF 22.36
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAYE APR 14 IS?I

NELIOCENYRI¢ CON|C

RL tlO.O$ LAL ,DO

RP tOS.?t LAP st,T4

Re 87,tls GL -18.86

PLANETOCEHTRIC CONIC

¢3 19,89| VHL 4.460

LN(H AZMTH LHCM TIME

50.00 18 36 44

80.00 IG 54 4S

70.00 21 37 8

SO,DO 23 48 9

gO.GO 8 O 53

100.00 2 34 ST

210.00 E 40 31

FLISNT TIN[ |84.00 ARRIVAL OAT[ IEF 11 11?1

DISTANCE 359.AS0 [ARTN TO RAmS

LOL IO$.4l VL 33,041 GAL "3.84 AZL SE.Sl MCA $]S.tl IRA Ill.IT ECC ,E43ES INC 2, SOSi VI 88.GR8

LOP 33D,88 VP D4,133 GAP 13.73 AZP 88,1| TAL 340,20 TAP |I6,39 RCA 148.fl AmO 243,84 V2 |8.451

GP 4,4T ZAL ttT.eS ZAP 155,32 [TS 170,OT IA[ ITS.40 ET[ 67,05 ZAC 104,02 [TC 277.3E LV! -21.53

DLA -t?.S| RAL $42.69 RAD SQ4E,8 VEL |t.820 PTH S,83 VMP S,287 DPA ¢13.?3 RAP $18,$9 ECC 1.3274

L'I TIN[ INJ LAT INJ LONG IHJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

ESSa,89 -10.23 68,86 201.00 136,?E 19 IS 20 1556,9 8,1G 53.09

2349.33 -4,49 55.63 206,48 130.09 20 33 35 1349,3 11.56 37.61

2048,25 1,73 35,92 211o17 124,12 22 11 IT 1048,3 15.32 t5.91

1S3D,08 8.10 S.?l 215.08 118.84 24 15 27 638,1 19o24 346,67

1222.70 12.35 340.37 217.30 115.64 2 21 IS 222,? 21.87 317.30

1212.53 S,1D 330.08 215.08 118.84 2 53 29 112.6 19.24 $08.24

1095,07 1,73 324.84 211.17 124.12 2 58 46 95,1 13,32 304.82

DIFFERENTIAL CORRECTION8

TOE -.8298 TRA-I.2315 TC3 .1111DAU .0812

ROE -.3418 RRA -.0388 RC3 .2845 FAU .O685T

VDE .8271 FRA 2,9950 FC3-2.9848 88P 3440

DOE .7138 BRA 1.2321 8C3 .3053 FSP 894

LAUNCH OAT[ APR 14 1972

NZD-COURS£ EXECUTION ACCURACY QRBIT DETERNINATION ACCURACY

$GT 1964.0 $GR 510.0 883 450.1 IT 48.4 SR 22.0 SS 45.3

RRT .4779 RRF -,5214 RTF -.8699 CRT .6527 CRS .68D$ C$T .9545

868 2029,1 R23 -.0947 RI3 -.8730 LSA 67.9 NSA 16.8 85A 1.2

861 1979.9 8G2 444.4 THA 7.45 ELI 52.1 EL2 IO.7 ALF 22.14

FLIGHT TIN( 156.00 ARRIVAL DATE $EP 17 19Tt

HELIOCENTRIC CONIC

RL 150.03 LAL ,DO

_P 206.75 LAP -I.72

RC 98,802 GL -19,42

PLANETOCENTRIC CONIC

C3 19.315 VHL 4,395

LNCH AZHTH LNCH TIME

SO.DO 18 40 25

90.00 19 59 43

70.00 El 44 27

RO.O0 O 5 42

08.14 2 31 25

IGO.DD 2 48 34

liD,DO 2 47 49

LOL 203,41VL

LOP 340,09 VP

6P 4,71ZAL

DLA -28.34 RAL 342.91 RAD 6642.3 VEL 11.804 PTH 6,83 VHP 6.0T5 DPA "13.49 RAP 319.98

L-Z TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO C8T TIN INJ 2 LAT

2537.91 -9,29 68,04 201,03 136,88 19 22 43 1537.9 9.1D

2326,97 -3,51 54.55 206.54 130.17 20 36 30 132T.D 12.51

2018.96 2.85 34.39 211.35 124.05 22 18 8 1019.0 18.34

I588.94 9.71 5.94 215.52 118.37 0 32 11 588.9 20.53

1119.11 16.73 334.88 219,_1 113.21 2 50 4 119.1 24.89

1D63.41 8.71 327,3! 215.52 118.37 3 S IS 63.4 20.53

1065.78 E.05 323.31 211.$5 124.05 3 5 35 65.8 18.34

DISTANCE 405.274 EARTH TO NAR$

32,989 GAL -3.?8 AZL 92.54 HCA 137.48 8HA 194.85 [CC ,23870 INC 2.5449 Vl 29.899

24.550 GAP 13.37 AZP 88,12 TAL 340.32 TAP 117,78 RCA 148.34 AlSO 241.36 V2 28,487

127o07 ZAP 154.10 ET8 t70,I! ZAE 171.35 IT[ 68,_3 ZAC IDS.D5 ETC 277.34 LVI -21,78

ECC 1,31?9

INJ 2 LON6

52.28

38.49

14.24

343.80

$10.77

305,17

303.19

DIFFERENT IAL COqRECTION$

TOE -.820D TRA-/.2093 TC3 ,1180 iAU

ROE -.3326 RRA -.0552 RC3 .3020 FAU

FOE .8591 FRA 3.1325 FCS-3.IDDO BSP

DOE ,7043 IRA 1.2105 Be3 ,3242 FSP

LAUNCH DATE APR 14 1871

HELIOCENTRIC CONIC

RL 150.D3 LAL .DO

RP E08.79 LAP -I.71

RC 89,TRI GL -EO.OO

PLANETOCENTRIC CONIC

C3 18.78R VNL 4.355

LNCH AZNTH LNCN TIME

SO.DO 15 44 15

80.00 |O 4 54

70.00 21 52 IS

80.00 0 22 i3

83.RE I 57 21

tOO.DO 3 5 5

110.00 2 55 3T

NZD-COURSE EX[CUTIO_I ACCURACY ORDIT DETERMINATION ACCURACY

• 0837 SDT 1968,3 SGR 514.5 SG3 479.0 8Y 48.6 8R 21.7 88 48.8

,07180 RRT .5|32 RRF -.5610 RTF -,3714 CRT ,6618 CR8 .$G84 CST ,9523

3484 888 2034.4 823 -,1054 R13 -.8?51 LEA 68.9 MSA 15.8 SIA I.t

743 SGl 1988,8 8G2 43T,5 THA 8,D3 ELI 52,2 EL2 10.2 ALF 21,96

fLIGHT TIME 150.DD ARRIVAL DATE 8[P 19 1971

DISTANCE 407.090 EARTH TO NAR8

LOt. 203.41 VL 32.931GAL -3,68 AZL 92.59 HCA 138,72 8HA 193,8E ECC .23441 INC 2,5850 Vt it,Gig

LOP 342,11 VP 24.471 GAP 13.01AZP _8,D9 TAL 340.44 TAP 119.15 RCA 148.39 APO 239.25 V2 ti,4eS

6P 4.DO ZAL 128,08 ZAP 152.84 ET3 170,13 ZAE 171.31ETE TO.IS ZA¢ 105.29 ETC 277.35 LV! -88,D3

DLA -28.87 RAL 343.13 RAD $642,3 VEL 11.782 PTH S.8! VHP 3,GOO OPA -13.84 RAP 315.94 ECC !.3098

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO TIT TIM INJ 2 LAT INJ t LONG

2519,05 -0,35 $7,83 201.10 137.01 li El 14 151i. I IO.O4 51.47

2304,50 -8,52 53.48 208.8? 130.24 80 43 18 1304.5 13.4G 35.38

1888,78 4,GO 38.81 211,5t 123.95 22 25 84 980.8 17.37 It. St

1531,38 tl.55 2.86 816.14 117.72 O 47 44 531,3 22.87 340.18

1825,84 17.21 342.89 218,94 113.55 8 I? 47 285.G 25.43 315.74

IOO5,?9 11.55 324.03 216.14 117.78 3 81 51 5.0 82.9? 301.49

lO35,8U 4.00 381.73 811.59 |23.95 3 12 S8 35,S 17,3? 301.45

OIFFERENTIAL CCRRECTION8

TOE -.8144 TRA-I.IOI! TC3 .1241 IAU .0514

ROE ".3248 RRA ",DIGS RC3 ,_2OG FAU ,D7483

FD[ .8983 FRA 3,277t FC3-3.4471 SIP 34?3

|DE .G947 IRA 1,18?0 8C3 ,3441 rip Y94

LAUNCH OATE APR 14 19?|

RID-COURSE EXECUTION ACCURACY ORIIT DETERMINATION ACCURACY

3GT 1i88,5 SDR 581.3 863 SOi.S IT 48.Y SR 81,! |S 48,4

RRT .5490 flRF -.G014 RTF -.b,87 CRT ,8YIT Ck$ .1778 ClT .till

3GB 2035.4 823 -*1174 R!3 -,tTY| LIA 69.9 NIA II,l lli I.!

8St 1950,3 568 431.0 THA 3,Sl ELI 58,3 EL2 5.8 ALF it.iS

FLIGHT TIRE ISO,O0 ARRIVAL DATE 8[P Rt 2871

HELIOCENTRIC CONIC

Rb ISQ.D3 LAL ,00

RP 808,84 LAP "1,11

Re Y1.130 GL -ED.SS

PLAN[TOCEHTRIC CON|¢

C3 IS,310 VHL 4,2?5

LNCH AZMTH LNCN TIRE

SO.O0 IS 48 14

90,00 80 ID 29

?O.OD 82 g 3?

8D.00 0 44 41

81.52 I 39 IE

100.0D 3 27 33

11D.00 3 3 $9

DIFFERENTIA_. CCRRECT1Ctd|

TDE ".9038 TRA-1.1566 TC3 .13?S DAU ,DDDI

RDE -.3161 RRA -.D846 RC3 ,34t4 FAU .0?833

FOE .9243 FRA 3,4258 FCS-3,?D39 SIP 3430

ODE .9815 IRA 1.158T BC3 .5680 FiP 84?

OISTANCE 410,938 EARTH

L_. t03.41 VL 32.875 GJL "3,S0 AZL $2.$3 HCA |3S.DS SNA 111,11 [C¢ ,13DSY INC

LOP 343,45 VP 24,395 SAP 12,RS AZP 3?oSD TAL 340.SS TAP 180,iS RCA 148.43 APO

GP 3,23 ZAL |!6,G8 ZAP ISI.55 ET8 !?D.14 ZAE t71o23 ETE ?E.t3 ZA¢ 105.56 ETC

TO MAR3

2.187! V! ll,lll

837,28 V8 25.47Y

2??.38 LVl -22,88

OLA -_S.4! RAL 343,37 RAD 6542.t V[L II.TSE PTH I.TS VNP 5.T30 DPA -12.88 RAP 3IS.iS

L-| lINE INJ LAT INJ LONG INJ RT AiC INJ AZNTH INJ TIME PO CiT TIN INJ 2 LAT

2500.89 -7.4! $8.43 2DI,22 137.13 19 29 §4 |500.3 10,97

2281,88 -1,53 52,40 206,85 130,25 20 48 El I281,9 14,41

1957,48 5.18 51,17 21|.92 123.81 22 33 14 95?,5 18.43

1485.34 13,$1 358.2? 2IT.D? 118.68 ! 8 5? 455,5 23,?1

12DD,19 17.65 347. Ig Eli. DE 113,D0 2 0 33 281.0 26.01

8211,01 23,91 297.$5 217.07 116,65 5 11 tl $818,D 23.T!

1004,30 5.13 320,05 211,92 223,81 3 20 45 4,3 18.43

HID-COURSE EXECUTION ACCURACY

$GT 1956.8 3DR 530.5 $83 S4t.?

RRT .5855 RRF -.8419 RTF ",8751

SGB 202?,4 823 -,1285 R13 -.8803

861 1982.5 SG2 424.5 THA 8.46

ECC t,SD_3

INJ 2 LONG

SD,SS

34.21

IO.TO

335.17

322.g8

2?4,44

899.82

ORGIT DETERMINATION ACCURACY

IT 48.4 $R 21.3 $8 49.?

CRT ,8816 CR8 *GIG4 CET .9474

LSA 70.8 NSA 18,8 8SA 1.1

ELI 52.1 EL2 9,3 ALF 21.89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR |4 167|

MELIO¢[HTRIC CONIC

RL 150.03 LAL .DO

RP 20S.80 LAP -I,17

RC 72.317 GL "21.16

PLANETOCENTRIC CONIC

C3 17.8?5 VNL 4.228

LNCH AZNTH LNCH TINE

50.00 18 62 23

6O.OO 20 16 l

TO.Q0 22 9 3g

?9.60 1 65 25

7S.AO I 25 25

79.60 I 25 25

VL|QHT TIN[ tit,DO ARtlVAL DATE 8[P 2l 16?t

DIITANC[ 414,014

LOt. |05.41 VL 3R,830 GAL -3,54 AZL g2.ST HCA t41,2S 6NA

LOP 344.68 VP 24,322 GAP 1_.32 AZP 87.92 TAL 340,57 TAP

GP 5.52 ZAL 126.48 ZAP 150.22 ET8 1TO.14 ZAE 171.24 ETE

EARTH TO NAR8

191,96 ECC ,22655 INC 2o6716 VI 29.199

121,93 RCA 148,47 APO 235.46 72 26.470

T4.?O ZAC 105.86 ETC 277.37 LVI -22.5S

DLA -29.98 RAL 343.61 RAO 8641.3 VEL 11,743 PTH 6.7? VHP 5.567 DPA "12.71

L'I TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CRT TIN

8481.65 "6.48 15,64 201.36 137.24 19 33 44 1481.?

2259.13 -.S3 51.31 207.10 150.30 20 55 40 1259.1

1924.85 6.42 29.45 212.35 123.62 22 41 44 924.9

1322.63 18.16 350.50 218.95 114,28 I 4? 2? 322.6

1322,63 18,16 350.50 216,95 114.28 I 4? 2? 322.6

1322.63 18.16 550.50 218,95 114.26 ! 4T 2? 322.6

RAP 316,73 (C¢ t,6646

INJ 2 LAT |NJ 2 LONG

11.89 45,64

18.37 35.04

19.50 8,78

26.56 326.24

26.59 326.24

26.59 526.24
riO.D0 3 13 1 6259.71 6.42

DIVF[R£NTIAL CORRECTIONS

TOE -.SOTS TRA-I,1344 TC3 *1291BAU .0919

RDE -.3089 RRA -.JO2O RE3 ,5624 FAU .08180

FOE .9652 FRA 3.5872 FC3-3,9616 66P 34?9

BDE .6?62 ERA 1.1390 BC3 .5847 FIP SOS

LAUNCN DATE APR 14 1971

HELIOCENTRIC CONIC

RL 150.03 LAL .GO

RP 20$.gs LAP -I.65

RC 73.950 GL "21.79

PLANETOCENTRIC CONIC

C3 1?,483 VHL 4.181

LN(N AZMTH LNCH TIME

50.00 18 56 43

SO.O0 20 22 1

?0.00 22 19 51

??.93 I 15 57

7?.93 I 13 5?

7?.93 I 13 57

110.00 3 22 53

296.27 212.33 123,62 4 57 21

MID'COURSE EXECUTION ACCURACY

SGT I95G.1SGR 542.8 3G3 575.6

RRT ,6198 RRF -°6823 RTF ",8737

SG8 2050.0 R23 -.1463 R13 -,3799

661 1986.2 $62 419.6 THA 10.22

FLIGHT TIH[ 164.00

DISTANCE 418,716

LOL 203,41 VL 32.764 GAL -3.4? AZL 92.72 HCA 142.52 6MA

LOP 345.96 VP 24.251 GAP 11,99 AZP 87.84 TAL 340.78 TAP

GP 5.84 ZAL 128,28 ZAP 148.85 ITS 170,13 ZAE 171.1? [T[

DLA -30.55 RAL 343.87 RAD 61541.? VEL 11.727 PTH 6.?6 VHP 5,410 DPA -12,43

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CIT TIM

2463.05 -5.55 64.85 201.62 157,33 16 3? 46 1463.0

2254°06 ,46 50.21 207.41 130.30 20 59 1? 1236.1

1890.35 7,71 27.62 212.83 123,37 22 51 1 890.4

1357.20 18.63 353.31 219.03 114.66 I 36 34 357.2

135?.20 1_.63 553.31 219.03 114,66 1 36 34 357.2

1357.20 16.63 353.31 219.03 114.66 1 36 34 357.2

6225.21 7,71 294.44 212.83 125.37 5 6 39 5225.2

5259.? 19.50 2?5.60

C_BIT DETERMINATION ACCURACY

ST 46,? 8R 21.1 86 51.3

CRT .8938 CR$ .8666 CST .9445

L3A 71.8 MSA 16.9 83A 1.1

EL1 52,3 EL2 8.8 ALV 21.80

ARRIVAL DATE SEP 25 19?1

EARTH TO MARS

191.13 ECC .22302 I_4C 2.T186 VI 89.896

123.30 RCA 146.50 APO 233.?S V_ eS.Ae8

??,80 ZAC 106.18 ETC 277.38 LVl -21.83

RAP 318.57 ECC 1.2877

INJ 2 LAT INJ 2 LONG

12,60 49.03

16,32 31,84

20.61 6.72

2T.17 328.98

27.17 326.98

27.1? 328.98

20.61 2?3.54
' DIFFERENTIAL CCRR£CTION8

TOE -.5865 TRA-I.D995 TC3 .1433 BAU .0963

RDE -*3018 RRA -.1196 RC3 ,3862 FAD *08580

FDE .996? FRA 3.7483 FC5-4,2488 68P 3391

DOE .6612 BRA 1.1061 8C3 ,4t19 FSP 664

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1930.2 SGR 555,3 363 81|,3 3T 48.1 5R 20.9 33 52.?

RRT .6548 RRF -.7213 RTF -.8759 CRY .904? CH8 .7100 CST ,9413

666 20D9,4 R23 ".1587 RI3 -,6633 LSA 72.3 MSA l?.O 66A 1.1

SGI 1966,2 362 414,2 THA 11.23 ELI 51.8 EL2 8.3 ALF 22.03

LAUNCN DATE APR 14 1971 FLIGHT TINE 166,00 ARRIVAL DATE 8[P 2T lS?1

HELIOCENTRIC CONIC

RL 150.03 LAL ,00 LOL e05,41 YL 32,74t GAL

DISTANCE 422.643 EARTH TO NAil

-3,41 AZL 62.77 HCA 143.?S 3NA 190.31 ECC .IllS8 II_ t.?lit Vt It.SiS

124.67 RCA 146.54 APO 232oi? V2 26.454

81.42 ZAC 106.$3 EtC 2??.35 LVI "23.12

RP 207.04 LAP -I,64

RC 75,425 6L -22.42

PLANETOCENTRIC CONIC

C5 1?.132 VHL 4.139

LNCH AZHTN LNCH TIME

50.00 19 I 15

60.G0 20 26 2|

70.D0 22 30 24

?6.40 1 4 S

76.40 l 4 5

79.40 I 4 5

ItD,O0 3 35 47

LOP 347,25 VP 24.183 GAP 11.17 AZP 8?,7? TAL 340.88 TAP

GP 6,16 ZAL 126.07 TAP 14T.44 ET6 170.11 2A[ t?1.08 ETE

DLA -31.13 RAL 344,15 RAD 6641,5 VEL 11.712 PTH 6.74 VHP 5,259 DPA -12.14

L-I TIN[ INJ LAT INJ LONG IHJ RT ARC INJ AZNTH [NJ TIME PO CST TIN

2444.55 "4.62 64.05 201.90 |37.40 19 41 59 1444,6

2212.79 1.51 49.10 207.78 130.26 21 5 14 1212.8

I853,56 6,09 25.65 . 213.44 123.07 25 1 58 85_.6

136?.29 19.09 355.79 "219,16 !15.07 I 2? 12 587.2

1387.20 19.09 355.79 219,16 115,07 I 2? 12 387.2

1587.20 19.99 355.79 219.16 115.07 t 2? 12 307.2

6188,43 9.99 292.45 213,44 123.07 5 16 55 5188.4

RAP 316,36 [CC 1.2619

I_J 2 LAT INJ 2 LONG

13,?1 46,2i

1?.28 39.82

21.78 4.49

27.76 331.41

27.76 331.4!

27.75 331,4t

21.76 2?1.31

Ol FFCREN? IAL C_RECTION8

TOE -.5983 TRA-I.0765 TC3 .1224 6AU ,0976

ROE -.2961RRA -,1396 R¢3 °4096 FAU ,08949

rOE 1.0427 FRA 3.9266 FC3-4.5221 65P 3456

DOE .6559 ERA 1.0238 RE3 ,4275 YlP 1054

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1925.5 SGR 5?7.5 863 649.2 ST 48.4 8R 20.8 83 54,4

RRT ,6845 RRF -,?SSO RTF ",_,23 CRT .9134 ERR ,?Ill CIT .1311

5GB 2010,2 R23 -,1825 RI3 -,8814 Li4 73.7 NSA 17.1 83A t.I

ill 196?,4 362 412.3 THA 12,15 ELI S2.1 EL2 _,6 ALV 22.02

LAUNCH DATE APR 14 1971 FLIGHT TIN[ 168.00 ARRIVAL DATE $EP 25 1971

HELIOCENTRIC CONIC O|$TANCE 426,593 EARTH TO MARS

RL 150.03 LAL .GO L_. 603.41 VL 32,?01 IAL "5,35 AZL 52,82 HCA 148,05 8NA 169.64 ICE ,|1654 INC 2,5209 Vl |9,656

RP 207.12 LAP -1,62 LOP 348.49 VP 24.116 GAP 11,35 AZP 87,69 TAL 340.97 TAP 126,03 RCA 145,57 APO 230.70 V2 28,444

RC ?S.944 GL -25.0S OP 6.54 ZAL 125,85 ZAP 145.99 ET$ l?O,O? ZA[ 17D.9_ ETE 65+50 ZAC 105,91 EYE 277,33 LVI -23,42

PLANET_ENTRIC CONIC

¢3 16.819 VML 4,101 DLA -51,?3 RAL 344.44 RAD 6641.4 VEL 11.698 PTH 5.73 VHP 5,113 DPA *11.83 RAP 316.10 [CC 1.2768

LNCH A2NTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIM ZNJ 2 LAT INJ 2 LONG

SO.00 IS 6 1 2426.01 "3.66 63.30 202.23 137.47 19 46 27 1426.0 14.62 47.38

60.00 20 55 4 2189.02 2.56 47,9( 208.23 130.23 2l tl 33 1169.0 18.25 29.35

70.00 22 42 41 1813.35 10.5? 23.49 214.16 122.67 23 12 54 813.3 22.99 2.01

?4.9? 0 $5 20 1414.09 19.56 358,05 219.35 115,49 ] 18 54 414 I 28.36 333.62

?4.9? 0 56 26 1414,09 19,56 358.05 2|g,35 116,4g 1 18 54 414.1 28.36 333.62

74.9? 0 55 2Q 1414.09 tg.56 358.05 219.35 115,4g I 16 54 414.1 28.35 333,62

110.00 3 46 3 6148.21 16.57 296.51 214.16 122.67 5 28 31 514_.2 22.99 268.83

DIFFERENTIAL CORRECTIC)NS MID-COURSE EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY

TOE -.3?30 TRA-1.0364 TC3 .1552 BAU .1029 SGT 1864.4 SGR 601.4 $63 66?.9 ST 47,5 5R 20.6 SS 56.7

RDE -.2900 RRA -.1596 RC3 ,4373 FAU .09401 RRT .7166 RRF ".?938 RTF -.8739 CRT ,9299 CRS .?3g2 C:+T .g33g

FOE 1.0762 FRA 4.1007 FC3-4.8389 BSP 3325 $GB 1978.1 R25 -.196? R13 -.8860 LSA 74.1 NSA 17._ SSA 1.0

ODE .6422 BRA 1,0486 BC3 .4677 F3P 1092 $61 1g35,3 SG2 409.1 THA 13.48 ELI 51.3 EL2 ?.0 ALF 22.46

55t



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAYE AH 14 ItTS

HELIQ¢EMTR I C CONIC

itL 130,03 LAL .nO

RP ZD?,|I LAP -l,eO

iRE ?l,SOE it. -13,?$

PLAh_TOCENTR | ¢ ¢¢3t411[

C3 1R, S4l VHL 4,066

LNCN AZNTH LNCM Tll_

!0.00 19 11 1

SO,DO 10 42 13

70.00 81 Sl 49

_3.6R 0 47 31

73.Q9 0 4? 31

73.62 D 47 31

lEO.DO 4 D 12

PLIGHT TIME 170.00 ARRIVAL DATE OCT 1 t271

OI|TAMCE 430.Se3

L_. EO3,4t YL |t.tl$ GAL -3.30 AZL 31.81 NCA 141,$1 8MA

LC_ 349.Tl VP 14.OSS GAP 11,04 AZP GT.GI TAL 341.06 TAP

GP 6,94 ZAL 1El,G3 ZAP 144,50 ET8 I70.03 ZA[ 1TO,GO EYE

EARTH TO N&RI

tl8.iY Ecc .tl)el {M¢ t,IY?O ¥1 It.its

117.38 RCA 148,10 A@O tit.33 Vl Zl,435

GO.DO ZAC 107.33 EYC ETT.30 LVi -25,74

DLA "32.$4 RAL 344.TG RAG i141.3 V[L 11.G87 PTN G.72 VMP 4.974 DPA "11,§0 RAP ill.GO ECC 1,2?tl

L-| TIME INJ LAT INJ LONG IHJ RT ARC INJ AZNTH INJ TIME PO¢ST TIN INJ E LAT INJ t LONG

9407.52 02,?? it.RE 101.64 t37.51 19 II 9 140?.5 15.52 46.54

2164.83 3.61 4G,eD 108.77 130.17 11 18 18 1184.8 19.t3 21,06

I?$8.39 12.11 11;04 215.09 112.1S 23 26 18 Y60.4 24.30 3|9.18

1438.68 tO.Oi ,16 219.60 115,94 1 11 30 438.7 96.95 333.68

1438.68 20,01 ,16 219,60 115,94 I 11 30 438.? 28.95 55S.8A

1438.68 20.02 .16 11g,60 115,94 t 11 30 430.7 28.95 35S.86

6103.95 11.21 287,86 215.08 129.15 5 41 55 5103.2 24.30 286,00

DIFV[R[NTIAL CCRRECTION8

TO[ ".5762 TilA-l.0125 TC3 ,0988 BAU ,1048

ilOE -.2859 RRA -.1828 RC3 ,4834 FAU ,02764

FOE 1.1307 FRA 4.299? FC5-5.1194 I_P 3415

BOG .6432 BilA 1.0289 BC3 .4732 FIP 1173

MID-COURSE EXECUTION ACCURACY _RBIT DETERMINATION ACCURACY

SOT 1874.? SGR 630,3 813 718.4 8T 47.8 SR 20.7 89 S7.6

RRT .7377 RRF ".8213 RTF -.8874 CRT .9443 CR8 .?SlS C$T ,9224

SO6 1977.8 R93 -.2976 R13 -.8814 LSA ?S.? MSA 17.4 88A 1.0

811 1934.3 812 412.4 THA 14.61 ELI 51.? EL2 6.3 ALF 22.54

LAUNCH DATE APil 14 1971 FLIGHT TIt_E 172,00 AililIVAL DATE OCT 3 1271

HELIOCENTRIC CONIC

ill 150.03 LAL .OO

ilP 20T.31 LAP -1,37

RC 80.068 GL "24.41

PLANETOCENTRIC CONIC

C3 16.309 VHL 4.038

LNCH AZMTH LNCH TIME

SO.OR 19 16 19

60.00 20 49 32

?0.00 23 13 59

72.3E O 40 23

72.31 O 40 23

?2.32 O 40 23

110.00 4 17 21

DIFFERENTIAL CCRRECTIONR

TO[ -.|696 YNA ".9767 TC3 ,0828 BAU .lOg|

ilOE -,2612 RRA ",2OR& NC3 .4935 VAU .|0131

FOE 1,1776 PRA 4,4214 FC$-5,4338 OlP 3375

ROE ,63S6 GRA ,9983 BC$ ,5004 FRP 1|41

DISTANCE 434,553

LOL R03.41 VL 32.127 GAL "3,25 AZL 92.84 HCA 147.58 8MA

LOP 3S1,01 VP 23,994 GAP 10.73 AZP 87.52 TAL 341.t4 TAP

GP ?.37 ZAL 125,41 ZAP 142,97 ET8 169.98 ZAE IT0.37 ET[

EARTH TO MAILS

188.34 [CC .E1087 INC E.9369 Vt ES.GG8

118,7R RCA 140.83 APO 228,06 V2 26.422

94,14 ZkC 107.?8 ETC 17?.l? LVI -24.08

LAUNCH DATE APR 14 1971

DLA -38.96 RAL 345.09 GAD 1641.1 V[L 11.677 PTH 1,71 VMP

L-! TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIHE

2388.93 -1.83 61,74 103,tl 137.55 19 56 8

2139.83 4.71 45.6! 209,38 130.07 11 25 32

1715.2| t4,12 t8.10 111.93 191.43 13 41 34

1461.67 E0.48 1.16 219,9t 118.41 1 4 44

/461,67 20.48 2.16 219o9| 116.41 1 4 44

1461.67 20,48 2.16 219.91 116.41 1 4 44

8OlD.D7 14.12 284.93 21G.23 121.43 5 S8 t!

MID-COURSE EXECUTION ACCURACY

GGT 1039.4 GGR 624,E 8G3 ?7E.O

RRT .7589 RRF -,8SS4 RTF -.863G

8GB I158.0 R23 ",ESRE R13 -,DR12

SOS 1911.Z GGZ 41G.3 TNA 16.11

H[L1QCENTIlIC CONIC

RL 150.03 LAL ,DO

ilP 20?,42 LAP -!.55

ilC JI.?GO GL "ES. IE

PLANETO¢ENTR1C CONIC

C5 |4,106 VHL 4,014

LNCH AZNTH LNCN TINE

SO.DO 18 21 |l

60.O0 20 SO ?

?O.OG 23 37 ?

YI.OS O 13 12

7I.OS 0 33 32

?1.03 O 33 St

tIO,O0 4 40 28

4.841 DPA -11.16 RAP 313.43 [CO 1.2604

i_ C8T TIN INJ 2 LAY IHJ 2 LONG

1388.9 16.42 IS.TO

1138.8 20.22 26.70

715.2 £5.77 3S3,75

461.? 29.55 337.63

461.7 29.35 337,$3

461.7 ZG,SS 337,63

3030.1 21.77 282.37

CRB|T DETERMINATION ACCURACY

8T 47.4 8R EO.T 88 ID.E

CRT .9518 ¢RI .??66 ClT ,2146

LGA Yl.6 NSA 17.6 82A I.O

EL1 51,4 EL2 §.3 ALF 82,24

FLIGHT TIM( 174.00 ARRIVAL DATE OCT S 1971

DI8TANCE 458o551

LOL £03.41 VL 32,SR4 GAL "3,21 AZL 13.00 HCA 148.84 8HA

LOP 3SZ.t8 VP 23.934 GAP 10.43 AZP 87.43 TAL 341.11 TAP

GP 7,43 ZAL 121.|8 ZAP 141.38 [73 tEE.R3 ZAE IG8.84 ETE

EARTH TO MAILS

287. T7 ECC .£083! INC 3.0010 V! 88.482

130,OS RCA 141.G$ APO 226,11 Vl 11.409

88.44 2AC 108.18 £TC 2??.23 LVI -£4.43

DLA -33.R0 RAL 345.44 GAD 8441,1 VEL 11.608 PTN G.70 VHP 4. ?14 DPA -tO,?8 RAP 3I$.09 [CC !.2851

L-I TIME INJ LAT |NJ LONG INJ AT AIC INJ AZMTH INJ TIN[ PO COT TIN |NJ 2 LAT IMJ R LONG

2370,20 -.8G eO.Ri 203,1G 137,57 20 I 24 13T0.9 t?.31 44.84

NIl4,1? |,14 44.37 E10,10 129,93 21 33 21 1114.8 11.23 tS.E8

ll41.OO If,ST 14.14 I|?,74 120,30 24 4 $2 845.0 1T.$? $SI,Og

1483,34 20,93 4.08 EGO.El 11i.80 O Sl 3i 483.3 50.14 339.49

1483,94 E0,85 4.08 120.11 liD,gO D |0 34 443.3 30.iI 339.49

1483,34 10.13 4.08 EtO,|l Ill+SO 0 SO 36 483,3 30.14 352349

38T2.88 10.$7 280.88 ' 117,71 120,30 e EO l 4870.9 27.9Y ElF.it

DIVVEIlENTIAL CCitRECTIONI

TOE ".3l£S YRA ".9380 TC$ .08£1 IAU ,1t40

ROE "*lPll RRA -.t$|T RC3 .3||? fAU .IO?Ol

FOE 1.22YR FRA 4.1t74 VC3-$.7S13 lip 3321

102 .6177 IRA ,|ll4 IC3 ,Oil4 lip 13RI

LAUNCH DATE APR t4 tiT1

NILIOC[MTRI¢ CONIC

RL 110.03 LAL ,DO

RP IDY,I4 LAP -1.|3

RE 13,391 GL "21.ll

PLAHETC_ENTRIC CONIC

C3 15.646 VNL 3,116

LNCH AZMTH LNCN TIME

8O.OO 16 R? 55

GO,DO 21 ? 4

69.60 O _Y 52

66.8O 0 8? 52

49,80 O 27 32

62,60 0 9? 52

41.80 0 2? 52

MIO-COURIE EXECUTION ACCURACY

3;T IPI?.P ltJ ?03.8 lOG Ill. O

RRT ,T?lO RRV ",llIO RTF ",_+ll

IGI Ii$O,I RIG °*IT?4 i|$ ",llll

lot 1103.$ 3G! 483,7 TNA 1T.13

VLIGHT TIM( ITS,D0

OIITAN¢2 44R,|3?

LOL 10$.41VL 31.313 GAL "3.17 AIL 93.0? NCA IlO,SO INA

LOP |13.|4 VP 13,87? tAP 10,14 AlP 07,34 TAL 341,23 TAP

GP 8.33 2AL 114,1S lAP 13G.?1 [Y3 l|9,11 ZA[ 16t,36 [T[

DLA -34,21 RAL 343.1S RAD 1141,0 VEL |1,tli PTN G,TD VHP 4,313 DPA -10,40 RAP $14.1Q

L'I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIME PO CRT TIN INJ 2 LAT

£321.£1 ,04 80.IT EO4,E9 137,58 20 7 G 1351.3 11.23

208T.30 T.01 43.07 210,93 129.?9 21 4! $1 1087.3 E2.20

1504.15 £t.31 5,85 220,?$ 117,43 0 $I $6 S04,! 30.Y6

IS04,13 EI.38 5,95 220,73 117,43 0 $2 $6 304.1 30,?8

1104.13 11.38 9,81 RED,T3 117,43 0 $2 GG S04.1 50.78

1504.13 21.38 s.gs 220.?3 117,43 0 52 $6 S04.1 30.78

1304,|3 21.38 5.g5 220, T3 117,43 0 $2 36 S04.1 30.78

DIVVERENTIAL CCRRECTiON8

TOE -.2526 TRA -.18e8 YC3 .D380 8AU .1197

ROE ".2763 RRA -,t606 RC3 *$601VAU .11171

FOE 1,2806 FNA 4,9058 FC3"6.0686 RIP 32|$

I0[ .620? lIRA ,2340 BC3 *$614 FOP 1401

¢_ilT O[?[RMINATION ACCURACY

IT 46,1 IR 20,1 II RO,I

CRT .1411 CRI ,?117 ¢lT ,1111

LIA ?T.| NIA IY.I IIA 1.0

EL| $|,0 EL| 4,? ALP 13,4Y

ARRIVAL

EARTH TO MARS

t17.11 [CC .tDSG3 INC 3.01RI Vl

151.37 RCA 141.17 APO ttS.Yl Vl

DATE OCT ?tRYt

II,lll

11,$11

104,19 IAC 108,1R [TC tY?,11 LVl ot4.1t

HID'COURSE [XECUTI¢)I ACCURACY

3GT 174G.I SGR T49_G $G3 811,S

RRT ,?88? RRF -,9033 RTF -,822_

8GB 1103,$ R93 ",3022 R13 ",8812

81t |G53,0 SO2 432,2 THA 19,82

[CC I.R6_4

IMJ t LONG

45,96

2:.??

341.5!

341,31

341.31

541,5|

341,$1

GRBIT DET[RNINATION ACCURACY

87 46,2 SR 21.0 81 62,3

CRT .g787 CRG ,8IS? C$T .8152

LGA 78,3 NSA 18.D $2A .g

EL1 50.6 [L2 3.8 ALF 24.11

152



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE APR 14 1971

NELIOCENTIlC CONIC

RL 1SO.03 LAL ,DO

RP 207.66 LAP "1,S1

RC 85,104 GL -28°62

PLANETO¢ENTRIC CONIC

C3 15.919 VHL 3.9T?

LNCN AZNTN LNCH TIN[

SO.D0 19 34 18

90.00 21 16 51

68.5T O 22 20

68.5? O 22 20

68.5? O 22 20

98.ST O 22 20

69.5T O 22 20

FLIDNT TIME l?9.0O

OIITANCE 44l,628

"3.13 AZL 93.14 HCA 151,35 9NALOL 103.4| VL 32.S34 GAL

LOP 334,90 VP 23.321 GAP 9.89 AZP 87,24 TAL 341.33 TAP 132°68 RCA 248.69

GP 8,88 ZAL |24.?! ZAP |_.06 ET3 169.80 ZA( 16R,69 [TE 108,?$ ZAC 109.40

DLA -34.94 RAL 346,2? RAD 6640.9 VEL 11.659 PTH D.69 VHP 4.4?8 DPA -9.98

L_! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C8T TIN

2332.05 1.02 59.3? 205.0! 137,57 20 13 11 1332.1

2058.95 8.25 42.99 211.8g 129.59 21 51 10 1039.0

1524.19 21.93 7,78 021,26 117,98 O 47 44 524.2

1524.19 21.83 ?.78 221.26 117,98 O 4? 44 524.2

1524.19 21.83 ?.78 221,26 117.98 O 4? 44 524.2

1524,19 21.83 ?.78 221.26 117.98 O 4? 44 524.2

1524.19 21.33 ?,78 221.26 117.98 O 4? 44 524,2

ARRIVAL DATE OCT 9 IRTI

EARTH TO NARR

||9.73 ECC ,20370 INC 3.1443 VI 29,699

APO 224.?T V2 29.381

ETC 277,12 LV! -25.22

RAP 314.09 ECC !.2903

INJ 2 LAT INJ 2 LONG

19.15 43.09

23.36 22.16

31.41 343.10

31.41 343.10

31.41 343.10

31.41 343.10

31.41 343.10

DIFFERENTIAL CCRRECTION9

TOE -.5444 TRA -.8491 TC3 .0191 BAU .1265'

ROE -.2743 RRA -,2909 RC3 .5991 FAU .11694

FOE 1.3293 FRA 9.1141 FC3"6.3997 DSP 3149

BDE .6096 BRA .8976 BC3 .5983 F3P 1473

MID-COURSE EXECUTION ACCURACY ORBIT DE?ERNINATION ACCURACY

SGT 1665.8 66R 802.4 303 907.6 ST 45.2 8R 21.2 98 64.0

RRT ,7981 RRF ".9222 RTF -.6462 CRT .9885 CR3 .8350 CST .9061

SGB 1867.0 R23 ".3221 R13 -.8833 LSA 79.1 NSA 18.2 $3A .9

SGI 1812.0 8G2 449.7 THA 22,25 EL! 49.6 EL2 2,9 ALF 2S.OO

LAUNCH DATE APR 14 1971 FLIGHT TIME 190.00 ARRIVAL DATE OCT I1 1971

HELIOCENTRIC CONIC DISTANCE 450.683 EARTH TO MARS

RL 150.03 LAL .DO LOL 203.41 VL 32.507 GAL -3.10 AZL 93.22 HCA 152.61 3MA 186,27 [CC .20164 INC 3.2246 Yl 21.999

RP 207.80 LAP -1.48 LOP 356.05 VP 23,767 GAP 9.56 AZP 87.14 TAL 341.37 TAP 133,98 RCA 148.71 APO 223.83 V2 16.389

RC 88.843 GL -27.4/ GP 9.47 ZAL 124,46 ZAP 136.36 [T3 169.?3 ZAE 167.86 ETE 113,07 ZAC 110.03 ETC 277.06 LVI -26.69

PLANETOCENTRIC CON|C

C3 15.730 VHL 3.968 DLA -35.64 RAL 346.?3 RAD 6640.9 VEL 11.652 PTH 9.69 VHP 4,369 DPA -9.51 RAP 313.53 [CC 1.2589

LNCN AZNTH LNCH TZN[ L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO C87 TIM INJ 2 LAT INJ 2 LONG

50.OU 19 41 11 2312.48 2.01 36.55 205.83 137,54 20 19 43 1312,3 20.08 42,12

60.00 21 27 41 2029.76 9.55 40.21 213.00 129.34 22 1 3J 1028.8 24.49 20.41

97.35 0 17 14 1543,79 22,28 9.59 221.97 !19.57 O 42 58 543.9 32.04 344.8T

67.35 0 17 14 1343.?9 22.28 9.59 221.87 119.57 O 42 58 543.8 32.04 344.87

67.35 D 17 14 1543.75 22.29 9.59 22].8T 118.5T O 42 56 543.8 32.04 344.9T

97.35 0 17 14 1543.75 22.28 9.59 221.87 118.57 O 42 58 543.8 32.04 344.8?

6T.35 0 1? 14 1543.79 22.28 9.59 221.87 118.57 O 42 58 543.8 32.f34 344.8T

DIFFERENTIAL CORRECTION8 MID-COUR3E EXECUTI_I ACCURACY ORBIT DETERMINATION ACCURACY

TD[ -.544? TRA -.8091TC3 -.0340 BAU .|339 5GT 1639.6 3GR 863.5 363 g55.9 ST 44.9 3R 21,? 33 66.0

ROE -.2749 RRA -.3230 RC3 .6356 FAU .12152 RR¥ .7980 RRF -.9382 RTF -.9327 CRT .9953 CR9 .8569 CiT .6988

FD[ 1.3994 FRA 3.3415 FC3-6,6878 BSP 3168 SGB 1853.1 R23 -.3SOD R13 -.8816 L$A 30.6 NSA 18.6 83A .9

202 .6102 BRA .8719 BC3 .6365 F3P 1397 SG! 1790.8 SG2 479.5 THA 64.66 ELI 49.8 EL2 1,9 ALP 23.T2

LAUNCH DATE APR 14 1971 FLIGHT T1NE 192,00 ARRIVAL DArE OCT 13 1971

HELIOCENTRIC CONIC

RL 150.03 LAL .DO

RP 207.94 LAP "1,46

Re 88.916 GL -22,24

• PLANETOCENTRZC CONIC

¢3 15.680 VHL 3,960

LNCH AZNTH LNCH TIME

60.00 19 46 37

gO.00 21 39 52

96.11 D 12 29

69.11 O 12 29

66.11 0 12 29

16.11 0 12 29

16.I1 O 12 29

DISTANCE 4§4.T31 EARTH TO NARD

LOt. 203.41 VL :32,492 GAL -3.07 AZL 93,31 HCA 153.89 8MA 18S.94 ECC .19973 INC 3.3120 VI 29.699

LOP 357,31 VP 23,715 GAP 9,30 AZP 87.03 TAL 341,41 TAP 135o27 RCA 149.?3 APO 222.99 V2 28.349

GP 10.12 2AL 124.20 ZAP 134.58 ET3 169.95 ZAE 166.89 ET£ 117,0! ZAC tlO,?S ETC 276°99 LVI -26,12

DLA -39,37 RAL 347,23 RAD 6t40,9 VEL 11.950 PTH 6.69 VHP 4.26? DPA -9.01

L-I TIN[ INJ LAT INJ LON9 INJ RT A$C INJ AZMTH INJ TIME PO CIT TIN

2292.33 3.02 5?.7! 206.77 137,30 20 29 49 1292,3

1993.19 10,97 38.5R 214.29 129.03 22 13 8 995,9

1563,/3 22.7! il.40 222,57 !19.20 O 36 32 563ol

1563.1S 22,?1 11.40 222.5? 119.20 0 38 32 363.1

1363,16 22.?1 1|.40 222.3? 119,20 0 38 32 363.1

1563.15 22.71 11.46 222.37 119.20 0 33 32 563.1

1563,13 22.71 11.40 222.5? !19.20 0 36 32 563.1

RAP 312.91 ECC 1.2991

INJ 2 LAT INJ ! LON6

21.03 41.13

|S.?_ 10.47

32,99 346.63

32.69 349.65

32.69 346.65

32.69 346.65

32,69 346.65

DIFFERENTIAL CCRRECTION8

?0E -.5390 TRA -.7905 ?C3 -,0753 OAU .1430

ROE -,2791 RRA -.3616 RC3 .6778 FAU ,12938

POE 1.4642 FRA 3,5944 F¢3-6,9869 96P 3115

902 .6056 ERA .8421 9C3 .6820 FSP 1932

LAUNCH DATE APR 14 19?1

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT O(TERNINATION ACCURACY

SGT |374.6 3GR _32.? 363 1004,3 ST 44,1 6R 22.2 i3 67.8

RRT ,7950 RRF ".9315 RTF -,_,38 CRY .9938 CNI .8769 CIT ,8897

969 1830.2 R23 -.3672 RI3 -.8637 LRA 81.7 NSA 18o9 6S4 .8

SGI 1738,6 362 506.9 THA 27.?1 ELI 49.3 EL2 1.0 ALF 26.77

FLIGHT TIME 184.00 AARIVAL OAT[ OCT 15 tD?t

DISTANCE 438,832 EARTH TO MARl

.RL 150,03 LAL ,DO

RP 208.08 LAP "1,43

RC 90,421 6L "29,12

PLANETOCENTRIC CONIC

C3 13.871 VHL 3,959

LNCH AZNTH LNCH TIME

5O.OO 19 59 43

60.00 21 53 49

64.87 0 8 6

84.87 0 8 6

64.87 D 9 6

64.8? 0 8 G

64.8T O 8 6

DIFFERENTIAL C_RECT ION9

TOE -.5338 TRA -.7081TC3 -.1228 DAU .1535

ROE -.2799 RRA -.4017 RC3 .?224FAU .13139

FOE 1.5347 F_A 5.7864 FC3-T.26T4 BSP 3063

ROE .6020 8RA .8141BC3 .T327 FRP I739

LOt. 203,41 VL 32.499 GAL -3o&4 AZL 93.41 HCA 153,12 8NA 153,45 ECC ,19799 INC

LOP 358.56 VP 23.993 GAP 9.03 AZP 86.9! TAb 341,43 TAP 139.54 RCA 148,74 APO

6P 10.83 ZAL 123.93 ZAP 132,75 ET3 169.58 ZAE 195.77 [TE 120.55 ZAC 111.51 ETC

DLA "37.13 RAL 347.78 RAO 6640,0 VEL 11.650 PTH

L-I TIN[ INJ LAT INJ LONG INJ RT ARC

22T1.5| 4.06 56.84 207.84 137,44 20 34 34

1959.26 12.53 36.75 215.80 128.62 22 26 29

1582.42 23.15 13.22 223.38 119.88 0 34 28

1682.42 23.15 13.22 223.38 119.88 0 34 28

1382.42 23.15 13.22 223.38 119.88 0 34 28

1682.42 23.15 13.22 223.38 11g.88 0 34 28

1582.42 23.15 13.22 223.38 119,88 0 34 28

NID'COQRDE EXECUTION ACCURACY

SGT 1502.T 3DR IC10.? $G3 1052.5

RRT .7857 RRF -.g622 RTF -.8008

_68 1811.0 R23 -.3781 R13 -.8878

$G1 1727.4 862 $44.0 THA 31.30

3,40?4 Vl 2R,699

222,18 V2 26.332

2?6.90 LVl -26.64

6.69 VHP 4,171DPA -8.46 RAP 312.24 ECC 1.2579

INJ AZNTH INJ TINE PO C3T TIN INJ 2 LAT INJ 2 LONG

1271,5 22,01 40.13

95g,3 27.01 16.25

$82,4 33.36 348.45

582,4 33.36 348.45

$82.4 33,36 348.45

592.4 33.36 348.45

582.4 33.36 348.45

ORGIT DETERN|NATZON ACCURACY

3T 43.2 SR 23.0 SS 6g.s

CRT .9986 CR3 ,8962 CST .87g5

LSA 82.8 NSA lg.2 SSA .8

EL1 48.g EL2 1.1ALF 28.00
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAWKM OAT[ AI_ 14 IITl

HEL|O¢[NTR IC CQNIC

RL |30,03 LAL ,00

RP 20R,24 LAP °t,41

RE 8t.2SS IL -30.08

PLAM[TO¢ENTR I ¢ ¢ON|C

C3 1S.?OS VHL 3o5G3

LNCN AZMTM LNCH TIN[

50.00 80 S 38

80.00 88 10 10

88.10 0 4 3

83.eO 0 4 3

e3.GO O 4 3

83.80 O 4 3

63.60 O 4 3

+ ,LIGNT TIME lll,O0

OIITANC[ 412.224

LOL 205.41 Vk $8,437 GAL -$,0l AZL I$,11 MEA III.$T IMA

LOP 35g,81VP 23;I13 GAP l,?? AZP ll,?l TAL 341.44 TAP

GP 11.61 ZAL 123+14 ZAP 130.88 [TI |Q9.|O ZA[ tt4,|O [TE

DLA "3T.93 NAb 548.38 RAO $4140.9 VEL 1|,lit PTH I,Ig VMP

L-I TIME ZNJ LAT INJ LONG INJ RT ARC INJ AZNTN INJ TIN2

2242,74 5,18 25.92 209.06 |37.38 20 43 8

1917.00 14.32 34.81 217.62 128.05 22 42 18

1801.77 23.58 15.88 224,30 120,61 0 30 44

1801.77 23.58 18.08 224.30 120.61 0 30 44

1601.7T 23.58 15,08 224.30 120.61 O 30 44

1601.77 23.58 15.08 224.30 120.61 O 30 44

1601.77 63.58 /5.08 624.30 120.61 O 30 44

OlFPERENTIAL CORRECTION8

TOE -.3278 TRA -,6516 TC3 ".1725 |AU ,165R

ROE -.2831 MRA -.4455 RC3 .?704 FAU .1365g

FOE /.6082 PRA 8.00_5 F¢3-7.5293 88P 3012

ROE .3988 BRA ,7893 BC3 .7894 PIP 1823

LALWCH DATE APR 14 |g7I

NELIOCENTRIC CONIC

RL 250.03 LAL .00

RP 208.41 LAP -1.38

RC 94.128 GL -31.03

PLAN[TOC[NTRIC CONIC

C3 |5.7R7 VHL 3,973

LNCH AZNTH LNCH TIME

5_.00 80 15 2T

60.00 88 30 33

_2.30 O 0 18

8R.30 0 0 18

62.30 D O 28

62.30 O 0 18

62.30 0 O 18

NID-COQR$E EXECUTION ACCURACY

SGT t423.6 $GR I098.7 883 1100.3

RRT .769? RRF ".gTO8 RTF ".7779

8GB 1796.3 R23 -.3789 KI3 -.8951

381 16g9.6 $82 58T.5 THA 35.60

FLIGHT T|N_ 188.00

DISTANCE 467.028

LOL 203.41 VL 32.417 GAL -3.00 AZL 93.63 HCA 157.62 8MA

LOP 1.06 VP 23.564 GAP 8.51 AZP 66.65 TAL 341.44 TAP

12.47 ZAL 123.34 ZAP 128.95 ET8 I89.43 ZAE 163.09 ETE

ARRIVAL OATC OCT 17 fiT!

EARTH TO MARl

tOO.Of [CC .16452 INC 3.SIEI _! 2G.405

137.81RCA 148,T5 APO EEi,4t VE EG.313

123.57 ZKC 112.31 tTC tTl.eI LVI -27.10

4.08! OPA -T.85 RAP 311.50 ECC 1.2585

PO Elf TIM INJ E LAT !qJ E LONG

1249.7 83,02 39.0S

GI?.O 28.4T 13.GE

801.8 34.04 350.29

G01,8 34.04 350.28

601.8 34.04 350.21

601.8 34.04 350.29

601,8 34,04 350.29

_BIT DETERMINATION ACCURACY

ST 42.1 6R 23.8 85 ?1.3

CRT .9940 CR3 .R240 CGT .R6?8

LSA 83.9 MSA 19.8 884 .T

[11 48.4 _12 2.3 ALF 29.45

ARRIVAL DATE OCT 29 1871

EARTH TO MAM8

184.75 ECC .19482 |NC 3.6275 Vl 29.688

139.05 RCA 148,76 APO 220.?4 V_ 28.294

126.40 ZAC 113.28 [TC 278.78 LV; -2t.81

DLA -38.77 flAL 349,05 MAD 6640.9 VEL 11.655 PTH 6.69 VHP

L'I TIME INJ LAY INJ LONG INJ RT ARC INJ AZNTH INJ TIN[

2288.73 6.31 54.95 210.46 137.26 80 52 34

|864.98 18.48 31.92 219,8T 187.31 83 I 58

1621.38 24.01 16.98 225.34 121.40 O 27 20

I821.38 24.01 /8.g8 225.34 121.40 O 27 20

1821.38 24.01 1&.98 225.34 121.40 O 27 20

1621.38 24.01 16.88 225,34 121.40 0 2T 20

1621.38 24.01 IG.98 225.34 121.40 O 27 20

3.899 DPA "?.tT RAP 310.71 ECC 1.2598

PO CST TIM [NJ 2 LAT INJ 2 LONG

I626.7 R4.O8 37.89

865.0 30.28 20.22

621.4 34.74 3_8.15

681,4 54.?4 552.29

821.4 34.?4 352.18

621.4 34.74 352.18

82|.4 34.74 352.18

DIFFERENT IAL CCRRECTION8

YDE -.5158 TRA -.8850 TC3 ".2100 |AU .1799

RDE -.287G RMA -.4920 RC3 .8260 FAU .14240

FOE 1.8890 F'RA 6.1998 PC31-T,8095 6SP 2904

8DE .5908 8RA .7G44 6C3 .8323 FSP 1866

LAUNCH DATE APR 14:971

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINAT1CW ACCURACY

8GT 1323.3 _GR 1198.3 883 1145.5 8T 40.8 |R 24.9 88 TE.8

RRT .7478 RRF ".9776 RTF -.7500 CRT .9845 ¢R3 .9293 C8T .4522

888 IT83.8 R23 -.3812 RI3 -.9089 LRA 84.5 NSA 20.0 RSA .?

581 1688.9 $82 829.9 THA 41,15 (11 d7.4 EL2 3,Y ALP 51.36

FLIGHT TIME IVO.OO ARRIVAL DATE OCT 61 IRTI

HELIO¢[NTRI¢ CONIC OISTANCE 471.139 EARTH TO MARS

ML 150.03 LAL .OD

NP 208.5R LAP -|.35

MC RG.08? GL "32.08

PLANETOCENTMIC CONIC

C3 |5,RE3 VHL 3,090

LNCN AZNTM LNCM TIME

SO.O0 20 21 28

80.00 RE 55 46

80.98 83 52 SS

O0.9G R3 51 $0

GO.el 83 32 SO

10.98 23 $2 59

IO.ll 63 |Z 59

LOL 803.41VL 32.38| GAL -2.98 AZL 93.TG HCA 188.86 8NA 184.44 ECC .19344 INC 3.7558 V! 28.GIR

LOP 8.31VP 23,51T GAP 8.26 AZP 86.50 TAL 341.42 TAP 140.89 RCA 148.TG APO 220.16 V2 88.2?4

GP 13.46 ZAL 123.01ZAP 126.98 [TO I89,36 ZAE I81.55 EYE 128,T| ZAC 114.29 ETC 2TG,Gt IV| -28.49

DLA -39.85 RAL 349.76 MAD IIMI.O VEL 11.660 PTH 6.TO VHP 3.925 DPA -6.42 RAP 309.08 [CO 1,2itO

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |HI TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

2_0E.21 7.53 53.91 EIE,O8 131.16 21 3 10 1202.2 15.29 31.83

1791.68 10.44 28.02 EE_,9I 128.01 23 29 40 ?91.? 32.43 8.3t

1841.42 64.43 18,94 866,S4 126.26 64 EO 20 841.4 35.48 354._?

1141.42 |4.43 18.94 |26,54 122.21 24 20 20 841.4 35.46 354.17

t84|.42 14.43 18.94 E26,54 122,_1 E4 IO 20 641.4 35.46 334.1Y

1441.42 24.43 Ia. R4 228,54 122.28 24 20 20 841.4 35.48 354.2?

It4t.4l 24.43 13.94 lll. S4 lil,IG E4 10 EO 641.4 35.4l 354.1Y

DIFFERENTIAL CORRECTION8

TOE -.SIP8 TMA *.PZRR TC3 -.29|d DAU ,1G$3

ROE -.ZlIG RNA ".S4TI R¢3 .8Y50 PAU ,141EI

POE I.?TY2 PMA 1.4|T4 FC3"?.W4OG ||P loft

IDE .lilt ORA .Tlt9 OC3 .Rill tip tOO8

LAUNCM GATE APR 14 IIYI

MELIOCEMTRIC CONIC

RL I|0.03 LAL .O0

RP 208.Te LAP -1.33

RC IT.IS1 81 -33.EI

PLAN[TOCENTRI¢ ¢¢N|C

83 18,1|? VNL 4.013

LNCfl AEN?N INCH Y/ME

30.00 20 31 0

51.37 13 41 15

58.37 83 49 35

SO.S? 83 49 33

39.57 t3 49 55

SR.5? 23 49 55

5R.ST 83 45 55

DIPPERENTIAL CORRECTION8

TOE -.50e8 TRA -.4542 TC3 -.3338 iAU .2145

ROE -.3080 RRA -.6042 NC3 .g3T? PAU .15176

FOE 1,8304 VMA 8.5962 FC3-8.1496 88P 2932

ROE .5936 8RA .7550 8C3 .9853 FOP 2040

MID-COQRIE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

3GT ll|O.S |G_ 1309.3 8G3 |192,3 IT 4O.l |R 2k.4 13 74,5

RRT .Y074 RRF ".Ol3I RTP -.+811 CRT .lit1 CRI .1449 Ell .IIYI

108 1111.1 It3 ".3444 R|3 -.ltOO LRA ll.S NSA 20,G IIA .I

IGt ttTR.g 801 694.t TMA 46,ST EL! 4?,T ELI S,4 ALP 33,0|

_LIGMT TIN[ 111.00 ARRIVAL OATE OCT |3 IITI

DIITANCE 47|.|G2 EA_TM TO NAR$

LOt. 203.41V_ 31.381 6AL -2.9? AZL 93.90 HCA 180,|| 8MA |14,|I [CC ,|9618 IN¢ 3,8935 Vl tG.GD8

LOP 3,51 VP 13.470 GAP i,01 AZP R6,33 TAL 341,40 TAP 141.31 RCA 145.TT APO 618.53 Vt 88.234

GP 14.47 2AL 128,65 ZAP I|4,RS ITS 1_9.30 ZA[ 111.08 ET[ 130,62 ZAC 115.42 ETC 2TG.Sl LVl -ER.RI

DLA -40.00 RAL 350,80 RAO 1141,| VEL 1_,ilI PTH 6.T| VHP 3,851 DPA -5.S? RAP 30R.D$ [CC 1.1513

L-| TIME INJ LAY /NJ LONG |NJ RT A|C [NJ AZNTN [NJ T|N[ PO C|T TIN INJ E L_T /NJ 2 LONG

t171,41 G.86 |2.?7 _13,07 138.94 81 IS 15 lETS,4 El,41 33,23

teIE.03 E4.R4 tO.R8 2_?.90 123.21 24 IT 3T 68|.0 38,61 35_.24

|3t2.03 24.84 20.90 2_?.}0 123.21 24 l? 3? 882.D 38.81 358,24

tGGE,05 64,84 20,98 22T.90 123.21 E4 1? 37 _66.0 3G,_t 356.24

IGG2.D3 14,84 tO,g8 22T.90 123.21 24 IT 3? 6G2.0 3G,21 358,24

1882,03 64.84 20,98 E2T,90 123.21 24 17 37 _86.0 36,21 358,24

t_62.03 64,84 20.98 EET,90 123.21 24 l? 3? 662.0 36.21 358,24

MID-COURS[ [XECUT|ON ACCURACY ORBIT O[T[RMINATION ACCURACY

SGT 1150,5 6_ 1432,1 8G3 1232.5 8T 38.4 8R 27,9 88 T6.1

RRT .6595 RRF -.GET3 RTF -.6544 CRT .9488 CR$ .R36T COT .8266

8GB 1837.0 R23 -.2922 RI3 -.9431 L$A 87.2 MSA 20.9 $8A .6

SGI 1683,2 SG2 ?35.8 THA 54.25 £L1 46.g EL2 ?.2 ALF 38.56
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JPL TM 33-1OO • EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ APt I4 IOTI FLISNT TIME 104,00 ARRIVAL DATE OCT 2l 1871

HELIOCENTRIC CONIC DISTANCE 479,390 EARTH TO MARl

RL 150.03 LAL ,DO LCN. 803.41 VL $2,SS3 GAL "E.98 AEL 94,US HCA 161,35 SNAI63,SO ECC ,SILOS INC 4,DIDO Vt _9.699

RP 206,94 LAP -1,30 LOP 4,80 VP 63.464 GAP 7.?? ASP 86.15 TAL 341,36 TAP 142,?t RCA 14R.?? APO 219,03 V2 £6,232

R¢ 66,810 64. -34.43 GP 15.64 ZAL IE2.2S ZAP in,BY ST8 1S9.24 ZAE ISS,DI [TE 132.32 EAC 116,66 ETC 276.41LVI -30,10

PLAMETOCENTRIC CONI¢

¢3 18.364 VNL 4.04R OLA -41.61 RAL 3SI.SS RAD 8641,_ VEL 11.630 PTH S.?E VNP 3,ROD DPA "4.6t

LNCN AZMTH LNCN TINS L'! TINS INJ LAT

SO.DO 20 $3 26 2245,87 10,33

56.11 23 47 14 1683.45 65.64

58.11 23 47 14 1663.43 25.24

58.11 23 47 14 1683.45 25.24

58.11 23 4T 14 1883.45 65.24

58.11 23 4? 14 1883.43 65.24

58.11 25 4? 14 1683,45 65.24

DIFFERENTIAL CCRRECTZCN8

TOE -.SLOG TRA -,3898 TC3 -,4182 DAU ,2357

ROE -.3278 RRA -,6721 R¢3 ,9917 FAU ,15485

FOE 1.9780 FRA 8.7904 FC3-6.1824 BSP 3081

ODE .6068 BRA .7768 BC3 1.0763 FSP 2132

LAUNCH DATE APR 14 1971

HELIOCENTRIC CONIC

RL 150.03 LAL ,00

RP 209.14 LAP -1,27

RC 101.892 GL -3§.76

PLANETOCENTRIC CONIC

C3 16.734 VHL 4.091

LNCH AZNTH LNCH TIME

5O.OO 21 10 29

56.57 25 44 56

56.57 63 44 56

$6.97 23 44 $8

56.57 23 44 98

56.ST 23 44 56

56.57 23 44 56

RAP 307,90 ECC t,EiSS

INJ LONG INJ RT ARC INJ AZNTfl INJ TIME PO CST TIN INJ 2 LAT INJ ! LONG

31.49 216.1g 136.7! 21Eg 12 1145,9 27,72 $3,64

63,12 229,45 124.25 24 15 IT 665,4 36,R8 356.44

IS.12 EE9,4S 124.25 24 15 17 683,4 36.98 358,44

23.16 229.45 124,25 64 IS 17 663,4 36.98 358.44

23.12 229.45 I64.65 64 IS 17 683.4 36.98 356,44

23,12 229.45 124,65 24 15 17 683.4 36.98 356,44

63.12 269.45 124,25 24 IS 17 683.4 36.98 358.44

NID-COURSE EXECUTICN ACCURACY ORDIT DETERMINATION ACCURACY

6_T 1086.9 SG_ IS?4.4 683 1272.7 ST 37.8 8R 30.1 88 70.3

RRT ,5958 RRF -,9906 RTF -,5788 CRT .9231CR8 .9678 CST .7974

6GB 1913.2 R23 -.2416 R13 -,960? LSA 89.4 NSA 21.6 65A .5

361 1739.0 SG2 797.6 THA 61,45 ELI 47,4 EL2 9.2 ALF 37.98

FLIGHT TIM_ 196.00

DISTANCE 483,527

LOL 203.41 VL 32,351 GAL -2,95 AZL 94.24 HCA 182.$9

LOP 6.04 VP 23.3?9 GAP 7.53 AZP 85,95 TAL 341.3t

GP 16,94 ZAL 121.81 ZAP 120.74 ET$ 169.20 ZAE 156.03

ARRIVAL DATE OCT 2? 1971

OLA -42,?0 RAL $52.57 RAO 6641.3 VEL 11,895 PTH 8,73

L-i TIN[ INJ LAT INJ LONG INJ RT A6C INJ AZNTH

2112.07 12,00 50.02 218,85 136.39

1?03,96 25,62 ES,38 231.24 t25.40

1705.96 25.SE 25,35 231.24 125.40

I_05,92 25.62 25.38 231.24 125.40

1705,92 25.62 25,38 E31,24 12S.4O

1?05.92 25.62 25.$8 231.24 125.40

1705,92 25.6E 25.35 231.24 125.40

EARTH TO MARS

IRA 183.66 ECC ,19000 INN: 4,2429 Vl 29,868

TAP 143.90 RCA 148.77 APO 218,56 V2 28.208

ETE 133.64 ZAC 116,04 ETC 676,29 LVI -31.05

DIFFERENT IAL CCRRECTION$

TDE -.50?? TRA ".$1M TC3 -,4867 BAU ,2591

VHP 3,751 DPA -3.53 RAP 308.94 ECC 1,2754

INJ TIME PO C8T TIN INJ 2 LA1 INJ 2 LONG

21 45 42 1112.1 29.20 31.T?

24 13 E2 705.9 3?.78 .80

24 IS 22 705.9 37,78 .SO

24 33 22 705.9 37,78 .6O

24 13 22 ?OR,9 37,78 old

24 13 22 709.9 37.78 .SO

24 13 22 ?03.9 3?.?8 .80

ORBIT DETERMINATION ACCURACY

ST 36.7 8R 36.5 88 8O.O

NID-COURSE EXECUTION ACCURACY

$GT 1010.6 SGR 1731.8 S63 IS05.5

ROE -.3498 RRA -.7451 RC3 1,053D FAU ,1584S

FOE 2,DIDO FRA 6.935T FC3-8.1976 BSP $212

DOE .6186 BRA .6084 BC3 1.1602 FSP 2193

LAUNCH DATE APR 14 197|

HELIOCENTRIC CONIC

RL 150.03 LAL ,OO

RP 206.34 LAP -1.24

RC 103.600 CA. -37,EI

PLANETOCENTRSC CONIC

C3 17.186 VNL 4.148

LNCH AZHTN LNCN TIN[

SO.DO 21 31 17

54.93 23 43 6

54.93 23 43 8

54.93 23 43 6

94.R3 23 45 8

54.93 23 43 6

54.93 23 43 6

RRT ,4885 RRF -,9931 RTF ".4793

866 2003,1 R23 -.1738 R13 -.9770

SG1 1821.4 382 838,4 TMA 69,58

FLIGHT TII_ lOS.DO

CRT ,8907 CRS .9764 CST ,7?21

LSA 91.2 NSA 22,2 $6A .5

ELI 47,7 EL2 11,4 ALF 41,11

DISTANCE 487.670

L04. 205,4| VL 32,358 GAL -2,95 AZL 94.45 HCA 165.8_

LOP 7.26 VP _3,354 GAP 7,3D AZP 85,72 TAL S41,ES

GP |8,41 Z_. SEt,SO ZAP lie. S6 ITS IS9.tT ZA[ ISS.S6

ARRIVAL DATE OCT 29 SO?t

DLA -43.88 RAL 353.77 RAD 6641,6 VEL 11,714 PTM 6,75

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2071,69 13,R8 43,24 222,12 135,96

1?2R,69 2S,R8 27.80 633.30 123,69

1729.69 23,90 27,80 633.50 126.69

1729,69 25.90 27.80 233,30 126.69

1729.69 25.98 27.80 233.30 126.69

1729.69 25.98 27,80 233.30 126.69

1723,69 25,98 27,80 235,30 126.69

EARTH TO MAR8

SMA 103,45 ECC ,13908 INC 4.4527 VS 19.669

TAP 145.07 RCA 146.76 APO 218.13 V2 23,166

[TE I34,6T ZAC 119,58 [TC e?6.18 LVl -32.13

DIFFERENTIAL C_RECTIONS

TOE ".5045 TRA -.2324 TC3 ".5527 SAU .2859

VHP 3,713 DPA -2.69 RAP 305.85 [CC 1.2628

INJ TIME PO CIT TIN INJ 2 LAT INJ E L_NG

2E 5 49 1071,9 30,91 69.47

24 11 57 729,7 38.61 3.35

24 It 57 729,7 38.61 3.35

24 I! 57 729,7 30.61 3.35

24 11 57 729,7 $8.61 3.35

24 II 57 729.7 38.61 3,35

24 It 57 729.7 38.61 3.35

ORBIT DETERMINATION ACCURACY

ST 35.5 3R 35,4 33 01.8

MID-COURSE EXECUTION ACCURACY

SGT g45.9 SGR 1908.9 SG5 1331,4

ROE ".3Y94 RRA -.82?0 RC3 1.1150 FAU ,16100 RRT .3592 RRF ".RVSO RTF -,_.94

F0E 2.2333 FRA ?°0499 FC3-6.IID4 DSP 3405 SGB 21SO.5 R23 -,lOTI R13 -,9895

6DE .6313 ERA .8590 BC3 1,2_44 FSP 2250 SGt 1946.6 SG2 865,7 THA 7?,37

LAUNCH DATE APR 14 19T1 FLIGHT TIME EOO.DO

NELIOCENTRIC CONIC

RL 150.03 LAL .DO

RP R09.55 LAP "t.EI

RC 10S,633 6L "38,8E

PLANETOC[NTRIC CONIC

C3 17,?66 VNL 4,215

LNCH AZMTN LNCH TINE

SO.Q0 21 58 2

53.18 23 41 54

53.18 23 41 54

93.18 23 41 54

53.18 23 41 54

53.18 23 41 54

53.18 23 41 54 26.5!

DIFFERENTIAL CCRRECTION$

TOE -.5028 TRA -.1486 TC3 -.618_ DAU .3161

ROE -.4186 RRA -.918| RC3 1.1762 FAU *16292

FOE 2.3873 FRA 7.1127 FC3-7.9377 DIP 3661

80[ .6541BRA .9298 BC3 1.3307 FSP 2283

CRT .8525 CR| .9853 CIT .7451

LSA 95.2 MSA 22.7 6SA .4

ELI 48.5 EL2 13.6 ALF 44.92

ARRIVAL DAT[ OCT 31 1971

DISTANCE 491.819

LOL 203.41 VL 3t,32D 9AL -_.95 AZL 94.70 MCA 165.06

LOP S,SI VP E3.EOI GAP 7+07 AZP 85.46 TAL 341.17

GP SO.D6 ZAL IEO,?E ZAP 116,33 ET8 169.13 ZAE 151,57

EARTH TO WAR8

8MA 133._5 ECC .18023 IN¢ 4.6954 Vl 29,69R

TAP 14S,E3 RCA 148.76 APO 617.75 V2 26,162

[T[ 133.44 ZAC I61.32 (TC 276.08 LVI -35,37

DLA -43.1? RAL 35S.13 RAD 6641.8 VEL 11.739 PTH 6.77 VHP 3.SOS DPA -.86 RAP 304.69 EcC 1,6924

L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ ELAT INJ 2 LONG

2060.72 16.47 45.93 226.30 135.29 22 31 42 1020.7 33,02 26.42

1755,05 26.31 30.59 235,69 128,14 E4 11 10 ?$5.1 39.47 6,14

1755.05 26,31 $0.59 235.69 128.14 64 11 ID 755.1 39.47 6,14

1735.03 26,3! 30.39 235.69 128.14 24 |I ID 755.1 3g,47 8,14

1755.DS 26,31 30.39 235,69 128.14 24 111D 755.1 39,47 6,14

1755.05 26,3! 30,39 235,69 |28.14 24 11 10 755.1 39,47 6.1:

1753.05 30,59 235.69 128.14 24 11 10 755.1 39.47 6.14

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$5T 904.8 SGR 2108,0 $G3 1347.6 ST 34.4 SR 38.g $S 83.5

RRT ,1945 RRF -.9964 RTF -.!845 CRT .8079 CR$ .g885 C_T .?098

SGB 2293.g R23 -.8517 R13 -.ggsI LSA 95.6 N3A 23,3 SSA .4

$81 2116.9 SG2 863.8 THA 84.21 EL1 49.5 EL2 16.D ALF 49.34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAWqCH DATE ARR IA Ill! FLIGHT TINS EDt,DO ARRIVAL DATE NOV 2 liTI

HELIOCEMTRI{ EOltlC DIITANCE 495.ITS

RL 1SO.OR LAL 'GO b_ DD3,41 VL 3R.315 GAL -2°96 AZL Si.R3 HCA Ill.22 INA

RP 209.?l LAP -t.ll LOP I.TI VP 23.248 GAP 6.88 AZP 8S.|l TAL 341.08 TAP |47.$7 RCA 148.75

RC 10?.990 GL -40.RE GP E|.I4 ZAL lEO,DR ZAP It4.DS ST3 169,18 ZAE 148.07 ETE 13S,98 ZAC |23.28

PLAMETOCENTRIC CONIC

¢3 18.521 VHL 4.304 DLA "41.iS RAL 158,78 RAD 6642.2 VEL 11.7?0 PTH D,SO VHP 3.878 DPA .?S

LNCH AZMTH LNCH TINS L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH 1NJ TIME PO CST TIN

SO.DO 22 37 8 1944.|6 20.13 42.35 232.20 134.07 23 9 32 944.E

$1.30 23 41 24 1782.1! 26.58 33.21 238,49 |29.78 24 |! ? 782.5

51.30 25 41 |4 1782.51 26.$8 33.21 238.49 129.78 24 11 ? Te2.5

$1.30 |S 41 24 1?12.$1 28,$8 33,21 238,49 129.T8 24 t! T 782,5

EARTH TO MARl

|83,01 ECC ,llt4i IMC 4o9102 Vl It,ill

APO 217.40 V2 21.137

ETC |?§o91 LVI "34.T$

RAP 303.48 £CC 1.3040

INJ 2 LAT INJ E LONG

36,01 21.S$

40,34 9,24

40.34 9.24

40.)4 9,24

91,30 23 41 24 1782,91 26.S8 33.21 238.49 129°78 24 11 7 T82,S 4D,34 9.24

51.30 23 41 24 1T$2.51 26.58 33.21 238.49 129.78 24 J! 7 732,5 40.34 R.24

St.3Q 23 41 24 1?02.S| 26.38 33.2t 238,49 129.78 24 1| 7 782.5 40.34 9,24

DIFFERENTIAL COrRECT|ON8 MID-COURSE EXECUTION ACCURACY ORBS7 DETERMINATION ACCURACy

TOE -.4937 TRA -.0549 TC3 ".8792 BAU .3802 SGT 892.0 SGR 2331.3 SG3 1331.8 ST 33.3 SR 43.2 SS 83.2

ROE ".4712 RRA-t.OI96 RC3 1.240T FAU ,16375 RRT .0016 RRF ",9975 RTF .0082 CRT ,7573 CRS .9924 CAT .8713

FDE 2.$S32 FRA 7. JJ03 FC3-7,6842 BSP 3968 868 2496. I R23 -,0101 RI3 -,9973 LSA 96.3 MSA 23.9 83A ,3

8D( .6668 BRA 1.0211 BC3 1.4144 FSP 2294 $81 2331.3 $62 892.0 THA 89.96 ELI 51.4 EL2 18.3 ALF S4.SS

LAUNCH DATE Al_ |4 IR?| FLIGHT Title 204,00 ARRIVAL DATE NOV 4 1971

HRLIOCENTRiC CONIC DISTANCE 300,131 EARTH TO NAR8

RL 150,03 LAL ,OD LCL 203.41 YL 32,303 GAL "2.98 AZL 93.32 HCA |67,$2 9HA 1BE,RE ECC ,18884 INC 3,3|94 V! 29°69R

RP 209.99 LAP -1;|5 LOP 10.98 VP 23,2DS GAP 6.62 AZP 84,81 TAL 340.98 TAP 148.50 RCA |48.74 APO 217.10 V2 ER.111

RC 110.071 GL -42.64 GP 24.09 ZAL 119.22 ZAP 111.73 ETA 169.24 ZAE 146.38 (T( 136.28 ZAC 123.31 ETC 2TS.99 LV! -33.42

PLANETOCENTRIC CONIC

C3 19.500 VHL 4.416 DLA -48.13 RAL 358,68 RAD $642.6 VEL 11.812 PTH 6.83 VHP 3.687 DPA 2.69 RAP 302.18 ECC 1.3209

LNCH AZHTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME I_ CAT TIM INJ 2 LA( INJ 2 LONG

49.25 23 41 53 1812.46 26°?? 38.27 241,81 131.$5 24 12 8 812,5 41,22 12.70

49.25 23 41 55 1812.46 26.77 36.2T 241.81 131.65 24 12 8 812.5 41.22 12.70

49.25 23 41 55 1612.46 26.?7 3S,27 241.81 13_.65 24 12 8 812.5 41.22 12.70

43.29 23 41 53 1812.46 26,77 36.27 241.8! 131.65 24 12 8 612.S 41.22 12.70

49.29 23 41 55 IS12.46 28o77 36.27 241.91 131.65 24 12 8 812.5 41.22 12.70

49.25 23 41 55 1812.46 26,77 36.27 241.81 131.65 24 12 I 812.5 41,22 12.70

49.25 23 41 SS 1812,48 24,TT 31.RT 241.81 131,65 24 12 8 832,5 41.22 12,TG

DIFFERENTIAL C0tRECTIONI MIO-COURS( EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

TOE -.4998 TRA ,0427 TC3 -.TSIA DAU .3884 8GT 915,8 IGR 2885.3 883 1341.R IT 32.2 SR 43._ 88 AT.I

RDE *.9453 RRA-I.1346 RC3 l,R9?l YAU ,18_87 RRT -,1911 RRF -.9982 RTF .ROY1 CRT .7014 CRS .99S_ CAT ,SR66

FOE R.7798 FRA 7.0369 FC3-7.2307 BSP 4408 883 2742.7 R23 .D180 R!3 ",990! LBA 101o9 NBA 24.4 iIA .3

ROE .TS?D BRA 1.1354 |C3 1.4899 PIP 22RT 881 2SG2°S 882 DiS,D THA 94.56 ELI S4oS £LE 20.4 ALF 8Oo4T

LAUNCH DATE APR 14 1973 FLIGHT TIM( 206,00 ARRIVAL DATE NOV 8 1971

HELIOCENTRIC CONIC DIITANCE $04.293

RL 150.03 LAL .00 LOL 2DI.4| VL 3R,297 GAL -2.97 AZL 93.73 HCA IRR.74 8MA

RP 910.22 LAP -1,12 LOP 12.20 VP 25.164 GAP 6.41 AIR 84.18 TAL 340,IT TAP

RC 112.1r? GL -44.R$ GP 26,17 ZAL 118.32 ZAP 109.$6 ETI 169.34 ZA( 143.48 (TE

PLANETOCENTRIC CONIC

C3 20,794 YHL 4,S80 DLA -49.89 RAL 1.00 RAD $643,2 VEL 11.8R6 PTH S.IR VHP

LNCH AZNTH LNCH TIRE L-! TIME INJ LAT

47.01 23 43 46 1945.80 26.82

47,0t 23 43 41 IBdS,SI RS.82

47.01 23 43 41 |645.68 21.82

4T.O! 23 43 46 1948.$9 R6.82

47.01 23 43 46 1845.88 21,82

47,0I 23 43 40 1845,60 28.82

4T.01 23 4) 43 1843.R8 2|,82

DIFFERENT IAL CORRECTIONA

TOE -.48R$ TRA .I470 TC3 ".7731 DAU .432|

RDE -,6480 RRA'I,Et|$ RCl 1,348_ rAU °1S024

FDE 3o0301FRA I,ISll FC3"i.i?IO DIP 490l

lOB .lilt irk I.t?t) It3 1.6547 FSP 2243

EARTH TO MAR8

102.7R ECC .18629 INC S,7302 Vl t8.899

149.62 RCA 148.73 APO 21S,88 V2 2S,OlS

136.34 ZAC 128.06 ETC 27S.82 LVl -38.35

3.TEt DPA 4.92 RAP 300.T9 RCC 1.3422

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

39.64 245,78 133.79 24 14 32 843,T 42,09 1_.63

39,$4 Z4S.Tl 133,79 24 14 12 045.? 42,06 16.63

39.64 _4|.7R 133.79 24 14 32 14S.? 42.06 1_,63

39.64 248.78 133,79 24 |4 32 t4S,? 42,06 19.93

38,84 245,78 133.78 24 14 32 845.? 41.06 19.$3

_8.84 |49,?8 |33,79 24 14 32 049,? 42.06 18,63

39.64 24SoYl 133.79 24 14 32 0A5.7 42,06 18.$3

HID-COURSE EXECUTION ACCURACY ORS|T DETERMINATION ACCURACY

3GT 177,9 SGR 2l?|.O 883 1311,S IT 31,0 IR 53,0 19 99.0

RRT ",3023 RRF °,R916 RTF ,:,_Ot CAT .6307 CRI ,99T2 CIT ,9192

8GB 3033.0 123 .03AS RI3 -,1982 LAA 108.3 NIA 24.7 8|A ,3

8Gt 20R?,l 962 895.3 THA 98,21 ELI 59,1 EL2 12.2 ALF SS,?I

LAUNCH DAYE APR 14 ISTI FLIGHT FIRE 208.00 ARRIVAL DATE NOV S IITt

HELIOCEHTRIC CONIC DISTANCE SOI.4S8

mL liD,D3 LAL .00 LOL lOl,41VL 32,2ll 8AL "2,99 AZL 91,24 HCA 189,87 8NA

RF 910.45 hAP -1.0i LOP 13.43 VP 23,112 GAP I,ll AZP 13.8l TAL 340,7| TAP

RC 114.30? GL "4?,|i GP 29,44 IAL 117,18 ZAP SOl,iS ETI IRi,SI ZA[ 140,24 [TE

PLANETOCENTRIC CONIC

C3 88.553 VHL 4.74R DLA -51.83 RAL 1.81 RAD IR44.0 VEL Sl,tSt PTH R.94 VHP

LNCN AZNTH LNCH TIN[ L-I TIN[ INJ LAT

44.57 23 47 34 1843.09 _6.67

44.57 23 4? 34 1883.09 28.87

44.9? 23 4T 34 1883.09 28.$7

44.S? 23 4? 34 . 1883.D9 23,$7

44.S? 23 4T 34 1883.09 28.67

44.9? 23 4T 34 1883,09 28.67

44.5? 23 47 34 1883.09 El.6?

DIFlrERENTIAL CCRRECTION3

TOE -.4739 TRA .2590 TC3 -.8004 BAU .4832

ROE -.7999 RRA-1o4041RC3 1.3885 FAU .15548

FOE 3,3305 FRA 8.3431FCS-5.96T2 BSP $472

BOB .9297 BRA 1.4278 DC3 |,8027 FIP 2130

EARTH TO HAR3

15|,19 ECC ,IS391 INC f,2384 Vl 21.699

|SO,T| RCA 148,72 APO 2|S.§9 V2 23.038

133.|3 ZAC 132.01 [TC 27S.T9 LVl -40,55

3,?98 DPA 7.$5 RAP 299.33 EC¢ 1.371!

INJ LONG INJ RT AIC IHJ AZMTH INJ TIM( PO CST TIM |NJ 2 LAT INJ 2 LONG

43.38 250.$0 138.24 24 18 SS 813.1 42.$1 21.12

43.38 250,80 . 136.24 24 18 $8 893.1 42.81 21.12

43,38 230.90 136.24 24 18 56 883.1 42,91 21,12

43,33 ESO,RO 136,24 24 18 38 163.S 42.91 21.12

43.35 250,60 136,24 24 18 58 $83,1 42.91 21.11

43,35 280.60 136.24 24 18 58 883.1 42.91 21.12

43.35 280.60 136.24 24 18 58 883.1 42.81 21.12

N]D-COUR$E EXECUTION ACCURACY CRDIT DETERMINATION ACCURACY

3ST 1077.2 6DR 31gl,2 SG3 1256.3 ST 29.8 SR $3.4 SS 90.9

RRT -.$343 RRF **9992 RTF .540? CRT .$675 CR$ ,gg84 CST .320T

868 3368.1 R23 .0487 R13 -.g962 LSA 112.D NSA 24.9 3SA .2

Ill 324?,0 SG2 $94,g THA I01.0S ELI 68,9 EL2 23.4 ALF ?2.93
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR |4 1871

HELIOCENTRIC CEltiC

RL 250,05 LAL ,00

RP 220,70 LAP "1.09

RC ||8.490 GL -50°99

PLANETOCENTRIC CONIc

C3 2S.Ot? VHL 3,002

LNCH AZNTN LNCH TIME

42.90 23 54 14

41,90 23 54 14

41,90 23 54 14

41,90 25 54 14

41.90 23 34 14

41,90 23 54 |4

41,90 23 54 14

FLIGHT TIN( 210,00 ARRIVAL DATE NOV |D |97|

DISTANCE DIE,DID EARTH TO MAR8

LC4. 209,41 VL 32,292 GAL -3,00 AZL 90,88 HCA I?|,|8 8HA 182,54 EC¢ ,1854! IHC 1.9847 Vl 28.699

LOP 14,89 VP 25,09! GAP 5,98 AZP 83,20 TAL 340,6! TAP 151,80 RCA |49,?0 APO 216,39 V2 28,030

GP 32,79 2AL 115,81 ZAP 104,30 £TG |69.?7 ZA[ 136,72 ETE 135,93 2AC 134,44 [TC 273.51 LV| -43.15

OLA -55,9? RAL 7,59 RAO 6645,0 VEL IE,041 PTH 7,03 VHP 3,903 DPA 10,64 NAP 297,77 ECC |,4117

L-| TIME INJ LAT 1NJ LONG INJ RT A$C INJ AZNTH INJ T|H[ PO CRT TIN INJ 2 LAT ZNJ 2 LONG

1921,08 29,20 47,45 256,55 |39,04 24 20 20 926,| 43,36 28,30

1926,08 26,20 47,45 256,55 139,04 24 26 20 926.! 45,38 26,30

1926,08 26,20 47,45 256,55 139,04 24 29 20 926,! 43,38 26,30

1926,08 26,20 47,45 256,55 139,04 24 26 20 926,! 43,36 2S,30

1928,08 26,20 47,45 256,55 139,04 24 20 20 926,| 43,36 26,30

1926,08 26,20 47,45 258,55 139,04 24 26 20 926,1 43,36 86,30

1926,08 26,20 47,45 256,55 139,94 24 26 20 926,! 43,36 26,30

DIFFERENTIAL C_RECTII_Ia

TOE -.4449 TRA .3793 TC3 -.20?S 8AU ,5434

RDE-1,0296 RRA-I,5604 RC3 1,4099 FAU ,147?8

FOE 3,6956 FRA 6,0698 FC3-_,1141 DSP 6118

BOG 1,1215 8RA 1,6058 BC3 Io6248FSP 2004

LAUNCH DATE APR 14 |971

HELIOCENTRIC CONIC

RL 150,03 LAL ,00 LOL 203,41 VL 32,277 GAL

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT t207,3 S_ 3551,9 $93 1171,4 DT 27,8 $R 74,6 88 93,1

RRT -,6492 RRF -,9995 RTF ,6544 CRT ,4793 CRS ,9992 C$T ,4445

SGB 3751,5 R23 ,0505 R13 -,9982 LSA 120,0 NRA 24,7 $8A ,2

591 3643,1 892 895,4 THA 103,26 ELI 75,9 EL2 24,0 ALF 78,73

FLIGHT TIME 212.00 ARRIVAL DATE NOV 12 1971

O|5TANCE 516,794 EARTH TO MARS

-3,02 AZL 97,73 HCA 172,40 SNA 182,45 ECC ,18508 INC 7,7336 Vl 29,699

LOP 15,87 VP 23,041 GAP 5,77 AZP 82,33 TAL 340,47 TAP 152,86 RCA 148,68 APO 216,22 V2 26,00|

GP 58,71 ZAL 114,13 ZAP 102,03 ETS 170,14 ZA( 132,82 ETE 135,54 ZAC 158,43 [TC 275.91 LV! -46,19

RP 210,95 LAP -|,02

RC |18,637 GL -54,16

PLANETOCENTRIC CONIC

C3 28.633 VHL 5,351

LNCH AZNTH LNCH TIRE

39,02 0 9 14

39.02 0 9 14

39,02 D 9 14

39,02 D 9 14

39,02 0 9 14

39,02 O 9 14

39,02 O 9 14

DLA -56,32 RAL 12,33 RAO 6646,5 VEL 12,189 PTH 7,IS VHP 4,09! DPA 14,3! RAP 296,10 ECC 1,4712

L-I TINE INJ LAT INJ LONG ZNJ RT A$C INJ AZNTH INJ TIHE PO CRT TIN INJ 2 LAT IN, 2 LONG

1976,58 25.2_ 31,94 264,02 142,20 0 42 lO 976,6 43,30 32,26

1976,58 25,23 51,94 264,02 142,20 0 42 10 976,6 43,50 32,26

1976,58 25,23 51,94 264,02 142,20 0 42 10 976,6 43,50 32,26

1976,58 25,23 31,94 264,02 142,20 0 42 10 976,6 43,50 32,26

1976,58 25,23 51.94 264,02 142,20 0 42 10 976,6 43,50 32,26

1976,58 25,23 51,94 264,02 142,20 0 42 10 976,6 43,$0 32,26

|976,58 25,23 51,94 264,02 142,20 0 42 10 976,6 43,50 32,26

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -,3821 TRA ,3112 TC3 -,7894 BAU ,6195 DOT 1362,2 3GR 3955,4 303 1050,9

RD[-1,3970 R84-1,7300 RC3 1,4008 FAU ,13651 RRT -,7335 RRF -,9997 RTF ,7377

FOE 4,1266 FRA 5,4056 FC3-4,1214 B3P 6896 3GB 4183,4 823 ,0518 R13 -,9985

BDE 1,4483 BRA 1,8039 BC3 1,6079 FRP 1789 861 4086,3 $92 896,2 THA 104,91

LAUNCH DATE APR 14 1971 FLIGHT Tlk_ 214,00

HELIOCENTRIC CONIC . OISTANCE 520,991

RL 150,03 LAL ,00 LOL. 203,41 VL 32,272 GAL -3,04 AZL 98,90 HCA 173,61 8HA

RP 211.20 LAP -.99 LOP 17.09 VP 23.001 GAP 5.56 AZP 81.15 TAL 340.31 TAP

RC 120.838 GL -58,58 Gff 41,30 ZAL 112,05 ZAP 99,56 ET8 170,89 ZAE 128,48 ETE

PLAN£TOCENTRIC CONIC

C3 34.282 VHL 3.838 DLA -38.82 RAL 18.86 RA9 6648.6 V[L 12.417 PTH ?.32 VHP

LNCH AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ

36,01 O 27 16 2037,85 23,48 98,76 275,62 145,84 I

36,01 D 27 16 2037,83 23,46 56.78 273,62 145,64 1

36.01 0 27 16 2037.85 23.46 58.76 273,62 145.64 1

36,01 O 27 18 2037,93 23,48 58,76 273.62 145.64 !

38.01 D 27 16 2037,63 23.48 56.76 273.62 145.64 !

38,01 0 27 18 2037.93 23.48 56.76 273.$2 145.64 1

36.01 D 27 18 2037.85 23.46 56.7i 273.62 145.64 1

DIFFERENTIAL CORRECTIONS NIDoCOUR3[ EXECUTION ACCURACY

7DE -.2451 TRA .8809 TC3 -.7393 DAU .7024 SET 1538.6 SGR 4408.5 393 890.8

80_-2.0208 flRA-|.91O3 Re3 !.3488 FAU .11973 RRT -.7960 RRF ".V999 RTF ._95

FOE 4.6128 FRA 4.3321 FC3-3.0238 9SP 7740 $GD 4867,4 823 .0505 ill3 -,9989

8DE 2.0_54 ERA 2,0213 BC3 !.5327 FSP 1536 8G1 4580.8 $GZ 895.9 TflA 106,17

LAUNCH DATE APR 14 1971 FLIGHT fINE 232.00

HELIOCENTRIC C_IC DISTANCE SS8.803

RL 150,03 LAL .90 LOL 203,41 VL 32,259 GAL "3,39 AZL 81,43 HCA 184,54 1HA

RP 813.77 LAP -.88 LOP 27.90 VP 22.853 GAP 3.87 AZP 98.54 TAL 339.03 TAP

RC 141.545 6L 86.13 GP -49.93 ZAL 114.52 2AP 87,13 [T$ 175.29 ZAE 113.31 [TE

PLANETOCENTRI¢ CONIC

C3 33,394 VHL 5,779 DLA 43,77 RAL 317,04 RAO 6648,3 VEL 12,382 PTH 7,30 VHP

LNCN AZNTH LNCH TIME L-I TIME |NJ LAT

50,00 IO 55 40 4282.49 "33,63

55.08 g 19 18 4533,78 -19,08

55.08 9 19 18 4533,78 -19,08

55,08 9 lg 18 4533.78 -19,08

55,08 9 19 18 4533,78 -19,08

55.08 9 19 18 4533.78 -19,08

55,08 g 19 18 4533,78 -19.08

DIFFERENTIAL CCRR_CTION3 HID-COURSE EXECUTION ACCURACY

TOE 2.8125 TRA .9821 TC3-1,4258 8AU ,9371 SGT 3508,6 SGR 5194.2 SG3 558,8

ROE 3,571I RRA 2,4453 RC3-1.5403 FAU ,07836 RRT ,9312 RRF ,9993 RTF ,9484

FOE 4.3228 FRA 3,0921 FC3-2,0314 8SP 10459 SGB 6268.2 R23 ,I04| R13 .9941

BOG 4,5456 8RA 2,6352 8C3 2,0990 FSP 986 30! 6202,3 SG2 906,7 THA 56,47

ORBIT DETERMINATION ACCURACY

3T 25.3 8R 90.1 88 95.7

CRT .3448 CR3 .999? CST .320!

LSA 131.7 MSA 23.9 88A .1

ELI 90,5 EL2 23.6 ALF 84,06

ARRIVAL DATE NOV 14 1971

EARTH TO MARS

182.37 (CC .18483 INC 8.6997 Vt 28.669

133,92 RCA 148,66 APO 216,06 VR 85,872

133.08 ZAC 143.09 ETC 278.13 LVI -49,70

4.396 OPA 18.64 RAP 294.29 [CC 1.9842

TIME PO CST TIN INJ 2 LAT INJ 2 LONG

I 13 1037.8 42,91 39,0!

I 13 1037.6 42,91 39.01

! 13 1037.8 42.91 39.0!

! 13 1937.6 42.91 39.01

t 13 1037.6 42.91 39.01

I 13 1037,8 42,91 39,01

t 13 1037.6 42.91 39.01

ORDIT DETERMIHATION ACCURACY

ST 22.3 SR 112.8 88 98.7

CRT .0649 CR8 .9999 CIT .9506

LSA 149,8 MSA 22.3 8SA ,1

ELI 112.8 EL2 22.2 ALF 89.21

ARRIVAL DATE DEC 2 I971

[ARTN TO HAR$

1|2,1i [CC ,18377 INC 8,970D Vl 29,199

162,3? RCA 149,32 APO R16,01 V2 25.6_0

210,81 ZA¢ 32.50 ETC 272.24 LV1 38.06

3.2f3 OPA -71.33 RAP 317.75 ECC 1.5496

INJ LONG INJ RT A$C INJ AZNTH INJ TIN_ PO CST TIN INJ 2 LAT |NJ 2 LONG

194.73 218.50 54.11 12 7 2 3282.5 -45.09 166.97

203,23 203,89 49,82 10 34 32 3533,8 -33,94 183.66

203,23 2_5,89 49,82 10 34 32 3533,8 -33.64 183.66

205,23 205,89 49,82 10 34 32 3333.8 -33,64 183,69

205,23 203,89 49,82 10 34 52 3533.8 -33.64 183.66

205,23 205,89 49.82 10 34 52 3533,8 -33,64 183,66

205,23 205,89 49.82 1D 34 $2 3533,8 -33,64 183.66

ORBIT DETERNINATION ACCURACY

3T 140.9 SR 184.1 IS 101.5

CRT .9912 CR$ -.9999 C$T -.9094

L3A 252.6 USA 15.9 SSA .1

ELI 231.3 EL2 14,9 AI.F 52.63

357



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 14 lt?l

HELIOCENTRIC CONIC

RL 150,03 LAL ,00

RP 214o00 LAP -,64

RC 143*636 _ 47.25

PLANETO¢ENTR|C CQNIC

C3 24,257 VHL 4,916

LNCN AZNTH LNCH TIH[

SO.DO 12 3S D

SO,DO |E e 89

6?,SR |O 36 lO

67.86 10 $6 10

67.86 SO 3R ]0

67.99 10 36 lO

67,59 |O 36 10

FLIIHT TIME 254,00 ARRIVAL DATE O[C 4 |ITS

DISTANCE $R2,961 EARTH TO MAR|

LOL I06°41VL 32.260 GAL -3.44 AZL 83.55 HCA 18S,?| |HA |i|,|S [CC ,18RI1 INC 6.4478 V! 21.698

LOF 29.08 UP 22,RI5 GAP 3.64 AZP 96,42 TAJ. 357, ?T TAP IS3.48 tCA |46,28 APO 21I.]D V2 25.645

GP -44°4? ZAL 1|9,47 ZIP 85_40 ET8 |74,[? ZA[ ||4,82 (T[ 207,03 ZAC §?,98 [TC 271,9! LVI 31,41

DLA IS,SO RAL 32|,$1 RAD |044,? V[L |2,DID PTH ?,DO VNP 4,SIR DPA -6R,54 RAP $10,22 ECC 1,SIS2

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CIT TIN INJ [ LAT INJ R LONG

3842,65 "44.$| ]R8,64 218.88 ?l,O8 13 40 42 L_42.8 -47,14 1S4,89

4013.SR -35.8? 170.?? 21|.67 66,86 13 15 12 3013.6 -40,10 141,48

4285.80 -18,?S |84.t9 ZO$,D8 S9.28 tl 47 38 3285.$ -28.?3 leO,?1

4265.80 -18,76 184,|8 203,08 $8.29 |1 47 36 325S.8 -28,73 |60.71

4285.69 -18.T6 184.|8 203.09 58.29 || 47 36 $265,8 -28,?3 |60,71

4285,60 -18,?R 184.19 203.0g 59.28 I1 47 36 3285.8 -29,73 |t0.71

4285,90 -18,76 184,|9 203,Dg sg,2g |I 47 38 $285,6 -29,73 160,?1

DlPlrERENT ]AL CaqRECTIONS

TOE 2.2?42 ?HA ].1|61 TC3-1.9630 BAU .6618

ROE 2.5529 IRA 2,2881 RC3-I,7912 FAD .t0|12

FO_ 4,7357 FRA 4,456? FC3-3,6090 BSP g6g6

606 3,4/86 6RA 2,5773 8C3 2,6374 FSF 1387

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

60T 3669.3 |GR 4766,1 603 788.? 6T ]34,? 8R ]86°4 98 !19.1

RRT .9580 RRF .8996 RTF ,9562 CRT .9917 CR6 -.9999 CRT -.9897

9GB 6018,2 R23 ,1|29 R13 ,9932 LRA 235,8 NSA 14,9 69A ,2

5G1 S858.7 602 044,8 THA 52,50 ELI 206,0 EL2 13.2 ALF 46,29

LAUNCH DATE APR 14 1971 FLIGHT TINE 236.00 ARRIVAL DATE DEC 6 1971

HELIOCENTRIC CONIC DISTANCE 567,130

RL 150,03 LAL ,OO LOL 203,41 VL 32,_62 GAL -3,48 AZL 84,85 HCA 186,88 8HA

RP 114,39 LAP -,60 LOP 30,26 UP 22,57? GAP 3,$0 AZP 95,01TAL 337,50 TAP

RC 146,344 GL 39,66 GP -39,68 ZAL 123,48 ZAP 63,54 ET6 173,47 ZAE 115,59 ETE

PLANETOC_NTRIC CGN|C

C3 19,717 VNL 4,440 OLA 28,49 RAL 324,g5 RAD 6642,7 V_L 11,821PTH 6,84 VHP

LNCH AZHTH LNCH TIRE L-I TINS INJ LIT INJ LONG INJ RT A9C INJ AZNTH INJ TIN[

50.00 13 32 21 3T21.98 -47.48 149.29 210.00 86.47 14 34 23

60,00 13 31 49 3?23,39 -39,46 148,23 208,81 81,21 14 33 $3

70.00 13 30 49 3?26,34 -31,57 146,53 206,87 76,24 14 32 56

80.00 13 27 49 3735,8] -23,64 14.4,63 204,26 71,20 14 30 4

88,36 13 3 5 3815.66 -]6,70 147,65 20],41 66.57 14 6 41

100.00 16 10 49 32_D.29 -23.64 106.00 204.26 ?1.20 ]? 4 )1

110.00 16 90 16 2773,16 -31,$7 ?5,45 206,87 76,24 19 16 29

DIFFERENT IAL CCRRECTION6 HID-COURSE EXECUT1CN ACCURACY

TOE 1,9462 TRA 1,3859 TC3-2,_662 BAU .8231 SGT 3887,6 SGR 4323,6 8G3 984,2

ROE 1.9346 RRA 2.|06g RC3-1.9130 FAU .!1987 RRT .9631RRF .9995 RTF .9618

FOE 4,8773 FRA 5,6296 FC3-5,2633 66P 9616 SGB 3614,4 R23 ,|243 R13 ,991?

806 2,7443 ERA 2,5098 6C3 3,1224 FIP |?26 $G| 376|,1 602 785,0 THA 46,15

LAUNCH DATE AIR 14 lg71 FLIGHT TIME 238.00

HELIOCENTRIC CONIC DISTANCE 371.299

RL 150.03 LAL .00 LOL 203.4I VL 32.265 GAL -3.54 AZL 85.94 HCA 168.DS 6HA

RP 214.72 LAP -.57 LOP 31.44 VP 22.540 GAP 3.32 AZP g4.02 TAL 337.21 TAP

RC 148.770 GL 33.52 GP -35.39 ZAL 121,96 ZAP 81.83 ITS 172.86 ZAE 113.75 ST[

PLANETOC[NTRIC CONIC

C3 1?,238 VHL 4.152 DLA 22°65 RAL 327, ?0 MAD 6641,6 VEL 11,716 PTH R,?3 VHP

EARTH TO MARS

182.22 [CC .18652 INC 5.0497 Vl 26,816

164.38 RCA 14R.23 APO 210.21 V2 2S.IDI

203,46 ZAC 62.7g ETC 271.64 LVI 27.33

4.156 DPA -62.19 RAP 305.43 ECC 1.3245

PO CST TIN INJ 2 LAT INJ 2 LONG

2722.0 "43,28 115,13

2723.4 -38,?7 117,09

2726,3 -34,07 116,09

2735.8 -29.22 116.60

2815,7 -24.92 123,58

2210,3 -29,22 79.97

1773,2 -34.07 47.00

ORBIT DETERMINATION ACCURACY

8T |2g.2 SR ]35.2 S9 121.9

CRT .9927 CR6 -.8999 CIT -.9001

LSA 221.3 HRA 15.7 68A .2

EL| 183.2 EL2 11.2 ALF 43.89

ARRIVAL DATE DEC 8 1971

EARTH TO MARS

II2.2| [CC .1669? INC 4.0605 Vl 29,699

163.26 RCA 140.]8 APO 216.54 V2 23.573

200.24 ZAC 66.91 ETC 271.42 LV] 23.83

3.895 OPA -5S.39 RAP 302.10 ECC 1.2837

LNCH AZNTH LNCH TIN[ L-I TIME IHJ LAT INJ LONG INJ RT ASC

50.00 14 12 36 3580.62 -47.01 |33.77 203.90 98.39 15 |! 57

60.00 14 24 4 3530.09 -40.25 131.09 204.78 92.25 15 22 54

?0,00 14 42 30 34?3,76 -34,05 127,46 294,73 87,22 15 40 26

80.00 15 16 15 3369.92 -29.21 110.98 204.27 83.50 16 12 25

90.00 16 20 50 3181.42 -_7.21 103.31 203,98 82.00 17 13 32

IO0,OO 17 59 7 2844.40 -29.21 80.35 204,27 83,50 18 46 32

1/0.00 19 41 57 2522.60 -34.03 56,38 204.73 87.22 20 23 59

DIFFERENT IAL CGRRECTION8 HID-COURSE EXECUTION ACCURACY

TOE |.7432 TRA |.83|5 TC5-2.8990 BAU .?985 $GT 4101.2 S¢,R 3933.3 363 1142.6

ROt 1.5445 RRA 1,9309 RC3o1,9130 FAU .13330 RRT .9Q?O RRF .9984 RTF ,_e89

FDE 4.909] FRA 9.9_37 FC3-6.6848 88P 9498 308 5882.S R23 .1358 _|3 .8801

6DE 2.3290 ERA 2.4?40 IC3 3,4680 FSP 2032 8G1 5635.4 802 ?28.7 THA 43.78

LAUNCH DATE APR t4 1971 FLIGHT TIME 240.00

HELIOCENTRIC CONIC

RL ]SO,D3 LAL ,OD

RP ItS,D4 LAF ",$3

RC ISl.2tt GL 26.00

PLANETO¢ENTRIC CONIC

C3 |8.t09 VHL 3,9?6

LNCN AZHTH LNCH TIME

80,OQ 14 43 6

60.00 18 2 4

70.00 18 30 29

80.00 16 15 49

80,00 IT 18 47

100.00 18 58 41

110.00 20 29 52

DISTANCE 575.468

INJ AZHTH INJ TIN[ rO C$T TIN INJ 2 LAT INJ 2 LONG

2560.6 -38.3_ 102.79

2530.1 -34.98 102.13

247S,8 -3|,93 98,99

2369.9 -28.95 _1.58

2161.4 -27,83 76.59

1844.4 -28.98 82,95

IS2E.6 -31.63 2Y.91

ORE|T O[T[flMINATION ACCURACY

8T 125.2 5R 115.1 88 124.5

CRT .8541 CR6 ".99VY C|! °.9910

LSA 210.4 HSA 12.8 $84 ,3

EL] !8g,8 EL2 8.2 ALP 42,88

ARRIVAL OAT[ DEC SO 1971

EARTH 70 MARS

182,31ECC .18747 INC S.3216 Vt 28,189

166.13 RC4 148.13 APO 2|6.49 V2 28.551

187.41ZAC 70.42 (YC 271.23 LVI 20.97

LOL 203,41VL S2.I|O GAL °5.59 AZL 86.88 HCA 18t.82 8M4

LOP 32.61VP 22.502 GAP 3.15 AZP 93.28 TAL 35S.90 TAP

GP -32.09 ZAL 129,13 ZiP _.72 ETS 172.40 ZA£ tIS.4O ST(

DLA 17,76 RAL 329.9R MAD 6640.9 VEL 1|.656 PTH 8.69 VHP 3,724 DPA -55.;3 RAP 298.62

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TX_ INJ 2 LAT

343?,7? -45,17 |22,$0 199,76 106,89 ]8 4D 23 2467,8 -33,?9

3387,2? -39,18 119.92 201.71 100.3] 13 $8 31 2367,3 -30,93

3303,73 -33,61 1|4.06 202,62 95.|S 16 25 30 2303.7 -29.22

3191,50 -29,82 103,35 202,89 gl,87 ]7 8 31 2161,5 -26,14

2952.40 -29,21 86,74 202,92 gD.24 18 15 40 1932,4 -29,35

2858.g? -2g,82 64.g2 202.89 gl.57 1g 42 3? 1636.0 -26.14

2350,55 -35,81 42,97 202,62 95,13 21 g 3 1550.6 -28.22

DIFFERENTIAL CCRRECTIONS

TOE 1,5981 TRA 1,6849 rc3-3,2731 BAU .796?

ROE 1.2684 RRA 1,7684 RC3-1,8696 FAU ,14519

FOE 4,8329 FRA 7.3?55 FC3-?.9807 RIP 9235

BOE 2,09?g IRA 2,4426 BC3 3,?694 FIP 2227

[_C 1.2602

HID-COURSE EXECUTION ACCURACY

$GT 4307,g SGR 3365.3 SG3 1260.8

RRT ,g697 RRF .9991 RTF .9689

8GB S5gl,g R23 ,1462 R13 .9984

SG1 5SSQ.8 SG_ 676,3 THA 3g,43

INJ 2 LONG

94.64

92,|7

86.77

76.75

60.12

58.10

15.89

ORBIT DETERMINATION ACCURACY

6T 121,2 SR gg.8 $9 124.3

CRT ,9957 CR9 -.9994 C$T -,9919

L6A 200,0 USA ]I,3 65A .4

ELI 156,9 EL2 ?,2 ALF 39.46

$58



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAU_KN DAYE APR L4 |l?| FLIGHT TIN| 842.00 ARRIVAL DATE DEC II !671

HELIO¢2NTRIC CONIC DIITkNCE 579.63T

RL 2SO.D$ LAL .00 LOt. 205.4| VL 32,27| GAL -5.65 AZL 0T.23 HCA |60.39 8HA

RP 213.37 LAP -.50 L04 _ 33,78 VP 22.465 GAP 2,97 AZP 62.?| TAL 336,53 TAP

RC 153,996 GL 2).55 GP _26,1| 2AL |)|,06 ZAP ??,54 IT8 |72,05 ZAE ||4,73 ETE

PLANJ[TOCENTRIC ¢ON|C

C3 14.9S6 VNL ),866 DLA |_,?| RAL 33|,6Y RAO S640.S VEL ||,620 PTH 6.6R VHP

LNCN AZNTN LNCN TIME L-! T|NE 1NJ LAT |NJ LONG

60.OO 15 ? 14 3342.01 -42,95 ||4,37 |97,23 ||2.83 16 2 $6

90.00 15 3! 31 )277.)? "3T.47 |1|,09 |59,8| 106.08 16 26 9

?0.00 16 9 23 5174.79 -32,59 t04,20 20|.24 |00.84 16 59 |T

9O.O0 16 56 25 3011,Y4 -26,03 92,50 201,60 R?,|E l? 48 37

SO.GO 16 12 )6 2??2,29 -ET,6D 73.06 202.08 96.04 18 56 48

100.00 |6 4| 17 2486.2! -29.03 53.87 201.90 9T.32 20 22 43

110,00 21 3 49 2221,60 -3E,56 33.|2 701.24 100.84 2| 42 50

DIFF2RENTIAL CCNRECTION8 NZD-COUR6E EXECUTION ACCURACY

TOE 1.5063 TRA 1,8410 TC3-3,56S) |AU .7956 8GT 4522.9 59_ 3246,6 665 135|.8

ROE 1.0810 RRA 1o6250 RC3-1.7603 FAD .IS229 RRT .9719 RRF .9988 RTF .9T|4

FOE 4.79)7 FRA ?,9952 FC|-8.BOD6 86P 9261 SGB 5567.5 R23 .1540 R13 .9869

DOE 1.8533 BRA 2.454) BC5 3.9762 FSP 24|1 $G| 5532.3 592 623,3 THA 35,42

EARTH TO NARI

162,36 ECC .13405 INC E,?50S vs 29.SIR

166,66 RCA |43,05 APO 2|6,63 V2 25.996

|94,96 ZAC ?3,42 EYe 271.06 LY| 10.35

3.609 DPA -32,32 RAP 2RT.65 ECC S.EAI3

ZNJ RT ARC INJ AZNTH INJ T|NE PO CST TIM INJ 2 LAT INJ ! LONG

6342,0 -29,83 61,54

22?7.4 "27.29 65.|5

2174,6 "24.9| ?8.22

20||,7 -23.|2 66,94

|?72.3 -22.43 46.29

1486,2 -23.12 28,01

1221,6 "24,61 7,14

ORBIT DETERMINATION ACCURACY

8T 119.2 6R 68,) |6 123.9

CRT .99T3 CNS 0.9990 C8T'.9931

LSA 193.0 MSA 10.| SIA .3

EL| 148.2 EL2 5.2 ALF )6.49

LAUNCH DATE APR 14 1971 FLIGHT TZ_ 244.00 ARRIVAL DATE DEC 14 1971

HLrLIOCENTRIC CON|C DISTANCE 583.606 EARTH TO MAR8

RL 150.03 LAL .00 LOL 203,4| VL 32,273 GAL -).?0 AZL 57.70 HCA 191.55 )MA 162.43 ECC .18662 |NC 2.2949 Vl 20,699

RP 215.71 LAP -.46 LOP )4.95 VP 22.428 GAP 2.79 AZP 92.25 TAL 336.66 TAP 167.82 RCA 146.02 APO 216.94 V2 25.461

RC 156.143 GL 19.62 GP -26.55 ZAL 132,58 ZAP 76.00 ET6 |71,79 EAR 113.81 ET[ 192.85 ZAC 76.00 ETC 2?0.92 LV| 16.20

PLANETOCENTRIC CONIC

C3 14.474 VHL ).805 DLA 10.53 RAL 333.52 RAD 6640.3 VEL 11.599 PTH 6.64 VHP ).531 DPA -49.90 RAP 296.13 ECC 1.2382

LNCH AZNTH LNCH TIN| L'! TIME INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 15 29 56 326t.10 "40°77 106.39 195.92 117.04 |6 21 22 2266.1 "26.51 54.??

60.00 13 55 15 3190.73 -35,63 104,47 198.?8 110.23 16 46 26 2190.7 -24,15 ?9.9?

?D.O0 16 34 49 3074.51 -31.06 9S.?T 200._2 104.93 |7 26 4 2074,3 "21.99 71,91

80.00 17 31 26 2090.99 "27,75 04.22 201.41 |01.49 16 19 43 169?.0 "20,33 59.26

90.00 18 47 45 2630.80 -26.51 66,39 201.68 100.24 19 31 53 1650.8 -19.71 41.43

100.00 20 14 17 23?1.46 -27,75 45.59 201.4l |01.49 20 53 49 15TI.5 -20.33 20.63

110,00 21 34 19 2121.t2 -31.06 25.69 200.52 104.98 22 9 3? 1121.1 -21.69 .63

DIFFERENTIAl. CCRRECTiONI N|D-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TD[ 3.4385 TRA 1.9851 TC3-3.622? IL_U .8097 8GT 4T31.6 8GR 2956.4 8G3 1414.3 ST lI?.6 8R 70.4 88 iE2.|

ROE .9376 RRA 1.4053 RC3-|,6304 VAU .158t1 RRT .973T RRF ,9984 RTF ,9731 CRY .9986 CR6 -.6964 ClT -,9942

FDE 4.9462 FRA 6,4452 FC3-9.4891 BSP 92)4 8GO 5579,3 R23 .|369 RI3 ,965T L8A 186.6 NIA 6.| 66A .Q

DOE 1.7171 9RA 2.4?92 2C3 4.163? F)F 231| 99! 5549.? 692 574.1 THA 31.63 ELI 141.3 EL2 3.3 ALF 33.$9

LAUNCH DATE APR 14 16TI FLIGHT TII_ 246,00 ARRIVAL DATE DEC 19 19T!

HELIOCENTRIC CONIC DXITANC[ 387.892

RL 150.03 LAL .DO LOL 203.41 VL 32,279 GAL "3.TO AZL 88.08 HCA 196,71 IRA

RP 216.04 LAP -,42 LOP 36.1| VP 26.39| GAP 2,53 AZP 9|.65 TAL 335.6? TAP

R¢ 158,631 GL 16,45 GP -64.39 2AL 133.87 ZAP 74,29 [T8 171.64 ZAE 1|2.30 ETE

PLANETOCENTNIC CONIC

C3 14.234 VHL 3.??3 DLA ?.52 RAL 335.04 RAD l140,2 VEL 11.588 PTH 5.63 VHP 3.4?8 OOA -4?.80 RAP 264,66

LNCH AZNTN LNCN TINE L-i TIME INJ LAT ;NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT

50.00 IS 43 57 3206.74 -38.60 |03.95 195,46 120.04 16 3T E 2205.7 -23.??

80.00 18 15 ? 3121.91 -33.89 99.46 195,46 113.26 1? ? 9 212|.9 -21,52

70.00 16 55 19 2994.82 -29.52 91.10 200.40 108.01 IT 48 14 t994.5 -I9.44

8O.OO 1? 58 20 2506.84 "26.36 ??,86 201.44 104.15 Re 4S ? 1506.5 -17.90

80.00 19 16 5 2555.74 -25.18 59.75 EOt.7? I03.3t 15 58 44 1555.? -17.31

tO0.O0 20 41 12 2251.3I -26.36 39.25 201.44 104,55 26 19 13 1281.3 -17.50

110.00 21 5? 45 2041.63 -29.12 20.01 200.40 IOE.OI 22 31 47 1041.6 -19.44

DIFPER2NTIAL CGqRECTION5 MID-COURSE EXECUTION ACCURACY

TD[ 1.577R TRA Z.3238 TC3-3.5977 9AU .5960 3GT 5077,5 )DR 5078.5 $G$ 1651.9

RD2 1.1139 RRA 1,6419 RC3 ",7146 FAU .0?567 RflT ,9257 RRF ,1963 RTF ,_55

FOE 8.3049 FR4|O.54tg FCI-4.?9?D 96P 13126 5$B 593?.5 R23 .2660 R13 .5615

ODE 1.9314 ERA 2,5452 8¢3 3.6660 FSP 4504 3GI 565|.3 392 lOIO.? YHA 30.30

EARTH TO MAR6

I8|.49 ECC ,18632 INC 1.2281Yi |R,_99

|66,$6 RCA 147.64 APO 217,04 V2 25,_£4

|9|.06 ZAC 78.21 [TC 270.81LVI 14.33

ECC 1.2343

|NJ 2 LONG

61.64

?8.04

57.12

53.9?

35.40

11.04

358.04

ORBIT OETERNINATION ACCURACY

ST 131,2 3R g2.S 63 161.3

CRT .9995 CR$ -.9988 C|T -.1988

LSA 227.5 NSA 5.6 3SA |.8

ELI 150.6 EL2 |.7 ALF 35.21

LAUNCH OAT[ APR 14 19?I FLIGHT TIME 246.00 ARRIVAL DATE DEC Iq |9Tt

HELIOCENTRIC CONIC OI)TANCE 392.S34 EARTH TO NAR8

RL 150,03 LAL .00 LOL E03.4| VL 32,284 9AL -3,03 AZL 80,39 HCA 133.37 6NA |82,37 ECC ,88994 INC 1.6122 Vl 29,855

RP 2tl. Ii LAP ",39 LOP 37.2? VP 22,354 GAP 2.43 AZP 91,ST TAL 335,38 TAP $69,46 RCA 647.65 APO 217,_4 V2 25,_55

RC 111,134 GL 13.98 GP -22,42 ZAL 134.81 ZAP 72.4T ET) 171.46 ZAE II|,S2 ETE 189.49 ZAC 80.15 [TC 270.51 LVI 12.76

PLANETOCENTNIC CONIC

¢3 14,058 VHL 3.753 DLA 5,|3 RAL 336.2T RAD 9140,1 VEL 11,582 PTH 6,63 VHP 3.44? DPA -45,95 RAP 293,?4 ECC 1,2318

LNCH A2HTH LNCN T|ME L'| T|N[ INJ LAT |NJ LONG INJ RT A)C INJ AZMTH INJ T|NE PO C)T TIN INJ 2 LAY /NJ 2 LONG

50,00 15 5T 22 3|55.?4 ")T.04 I00.47 |55,16 122,31 66 49 5? 2165,? -21,44 TG.15

90.00 16 31 26 3064.58 -32,25 55,49 198.36 ||5,56 l? 22 33 2065.Q "15.2T ?2,gE

?0.00 I? 17 37 2929,26 -28,05 96.56 200,43 110.33 18 6 26 lg29,3 -17.28 83.30

90.00 16 20 21 2?32,80 *25,00 ?2.60 201.58 106.59 lg S 53 1732.8 -IS.T? 4g,21

90.00 |9 35 21 24??,85 -23.68 54.43 201.94 106.65 20 20 35 1477,6 -15,20 30.74

lO0.O0 26 3 12 2207.2T -25,00 34.17 20|.$8 106.6g 21 40 D 1207.3 -15.?? 10.58

110.00 22 1? 3 lg?6.08 -28,05 15,48 200,43 110.33 22 49 5g gT6,1 -17.26 352.21

01FF[RENT|AL CCRR£CTZONS MIO'COURSE EXECUTION ACCURACY C_BIT DETERM|NATION ACCURACY

TDE 1.3716 TRA 2,2715 TC3-4,2049 DAU .8341 SGT 5144.? )DR 2475.6 SG3 1485,1 6T 117.1 )R 64.6 63 !1g.4

RDE .7594 RRA 1.2595 RC3-1.3900 FAU .I9309 RRT ,974_ RRF *g971 RTF ,9756 CRT ,959g CR3 -.5966 CIT -.9563

FD[ 4.4848 FRA 9.0775 FC-10.0227 D)P 9500 $98 5711.0 R23 ,1650 R13 .9835 L)A l?g.l N6A ?,5 $$A .g

BO[ 1.5693 BRA 2.$973 8C3 4.4287 F)P 2660 SGi 5686,8 $92 503.0 THA 25.3? ELI 133.? EL2 .g ALF 28.85

$59



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT[ APt 14 IITI

MELIO(EMTIIC ¢_tI¢

RL ISD.DS LAL .00

RP 216.73 LAP *,33

RC 163o649 GL I|.67

PLANETO¢ENTRIC CONIC

C3 14.0T3 VML 3,7S1

LNCM A2MTH LNCH TIME

SO.DO 16 S 83

SO,DO II 45 41

TO.DO 17 34 t4

60.00 68 36 11

90.00 lg 59 9

IOO.O0 21 22 2

llD.DO 22 33 4!

FLIGHT TIME |SO.O0 ARRIVAL DATE DEC 80 1671

OIITANCE 596,292 EARTH TO MAR1

32,200 GAL 03.90 AZL 88.SS HCA ll|,O3 IMA Ill,14 ECC ,llOl? INC 1,3461 VI

V2

LV!

LOL 803,41 VL It.ill

LQP 38.43 VP 22.$t? GAP 2.28 AZP 91.30 TAL 335.25 TAP 170.25 RCA 147.02 APO 217.47 25.347

GP -20,74 2AL 135.65 2AP ?0,76 ETS 1?1,37 ZA[ ]10.24 ET2 |18.16 2AC 81,84 ETC 2?D,57 !1.37

DLA 3,12 RAL 337,43 FAD IS4O.l VEL t1,S62 PTH 6,62 VNP 3,427 OPA -44,39 RAP _iE.82 ECC 1.2316

L'I TIME |NJ LAT INJ LONG INJ RT AIC ZNJ AZMTH |NJ TIME PO CST TIN INJ 2 LA7 INJ R LONG

3115,37 "3S.54 27.78 115.33 124.00 17 I 20 2113,4 -19,54 77.21

3DIe.D? 030.89 62,36 lSS,Sl 1|?.29 l? 33 0 2016.9 o1?.40 70.45

R076.06 -66.74 61.36 200,79 112.08 18 21 In 1676.1 -16.41 60.16

26?2.70 -23,73 68,76 102.02 108.65 19 23 43 1672.? -13.96 41.44

2414.64 -22.63 50.20 202.41 107.43 20 39 23 1414,6 -13.41 26.97

2147.17 -23.75 30.15 202.02 108.65 21 57 50 1147.2 -13,36 7.03

1322,86 -26.74 11.9_ 200.73 ll2.OS 23 5 44 322,S -15.42 349,|1

DIFFERENTIAL CCRRECTION8

TOE 1,3616 7RA 2,4153 TC3-4.3443 |AU .6509

ROE .6989 RRA 1.14TO RC3-1.25?1FAU .16201

FOE 4.4355 FRA 9.3047 FC3-S.9663 28P 3738

SDE 1,5303 IRA 2.6825 8C3 4,5225 FiR 2756

LAtJ_ICH DATE APR 14 lg?!

HELIOCENTRIC CCNtC

RL 150.03 LAL .DO

RP 217.08 LAP -.31

RC 186.178 61. 9.69

PLAN[TOCENTRIC C4_IC

C3 14.131 VHL 3.755

LNCH A2MTH LNCH TIME

so.on 16 19 55

DO.DO ID 58 0

70.00 17 48 )S

SO,DO 18 55 22

90.DO 20 18 9

100.00 21 38 14

110.00 22 46 2

DIFF(lqENTIAL CCRRECTZON8

TOE 1.3589 TRA 8.5421 TC3"4.46|9 BAU .1741

ROE ,6432 RRA l.D?$D RC3-1,1657 FAU ,16417

FDE 4.3097 FRA D.387S FC-IO,0380 BSP 9854

BDE 1.4980 DRA 2.745? 8C3 4.4310 FIR 2720

LAUNCH DATE APR 14 1971

HELIOCENTRIC CONIC

RL 150.03 LAL .SO

RF 217,43 LAP ".28

NC 168.717 GL T.98

PLANETO¢[NTRIC CONIC

C3 64.246 VML 3.774

LNCH AZMTH LNCH TIME

gO.D0 16 29 tO

60.00 17 8 49

?O,OD II I 7

80.00 18 9 23

90.00 20 30 56

tOO,DO 21 52 I|

liD,D0 23 0 53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 534T.7 SC_ 2283.7 6G3 ISO?,5 8T 117.9 8R 59.7 68 11i.7

RRT ,9735 RRF .3962 RTF .9756 CRT .3995 CR$ -.9353 CAT -.9976

$66 3814.9 R23 .1679 RE3 ,9823 LSA 177.5 NSA 7,0 SSA 1.1

$61 3794.9 SG2 462,0 THA 22,74 EL! 132.2 EL2 1.6 ALF 26,86

FLIGHT TIN[ 252,00 ARRIVAL DATE DEC 22 19?1

DISTANCE 600.452 EARTH TO MARS

LCL 203.41 VL 32.294 GAL -3.36 AZL 88,87 HCA 196.18 iRA 162.73 [CC ,19143 ]NC 1,1242 Vt 29.669

LOP 39,58 VP 22.281 GAP 2.t0 AZP 91.DS TAt. 334.87 TAP 171.05 RCA 147,75 APO 217,71 V2 25,306

GP -19.26 2AL 136,38 ZAP 60,15 ET! 171.3! ZAE 106.91 [T[ 167.02 ZAC 83.33 ETC 2?0.48 LVI tO,IS

DLA 1.40 RAL 338.50 RAD 6640.1 VEL 11.584 PTH 6.63 VHP 3.418 DPA -42,98 RAP 292.02 [CC 1.2328

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN ]NJ 2 LAT INJ I LONG

3082,16 -34.25 93.65 193.89 125.30 17 I1 17 2082,2 -17,95 75.65

2380.83 -26.63 89.89 199.05 I16.62 17 47 41 1969.8 -13,83 68,46

2632.06 -25.58 60.06 201.31 113.44 18 35 4? 1832,1 -13,87 5T,80

2622.93 -22,62 65.51 202,69 110.02 19 39 5 1622.9 -12.42 42,7Y

2362.27 -11,52 46.77 203.02 108.80 20 55 31 1362.3 "11,67 23.83

2og?,4O -22.62 26.88 202.60 110.02 22 13 11 1097.4 -I2,42 4.14

1878.88 -23.58 9,00 201.31 113.44 23 19 20 8?8.9 -13,RT $42.76

LOL 203.41 VL 32.299 GAL

LOP 40,?3 VP 22.244 GAP

GP -17.36 ZAL 137.02 2AP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5541.8 SGR 2008,9 SG3 1509,4 ST !18.5 8R 54.8 18 115,9

RRT .9743 RRF .9949 RTF ,9777 CRT .6986 CR6 -.9934 C8T -.9976

SG8 5925.9 R23 ,1608 R13 .9825 LSA 174.5 MSA 6.0 lSA 1,|

SGI 5909,3 SG2 443.4 THA 20.37 ELI 130.6 EL2 2.7 ALF 84.80

FLIGHT TIME 254.00 ARRIVAL DATE DEC 24 1971

DI8TANC( 604,605 EARTH TO MAR6

-4.03 AZL 89.07 HCA 19?.32 8MA 192.82 ECC .19223 IHC .9269 Vl 29.696

1.93 AZP 90,89 TAL 334.50 TAP 171.82 RCA 147.67 kPO 217.96 V2 25,26R

67,58 ET8 171,27 ZAE 107.55 ETE 186.04 ZAC 84.R5 ETC 2TO,4O LV! 9.07

DLA -.OI RAL 339.48 RAD 6640.2 VEL 11,589 PTH 6.63 VHP 3,418 DPA -41.73 RAP 291.35 [CO 1.2345

L-I TIME INJ LAT |NJ LONG INJ R7 A3C INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

3054.80 -33,16 93.95 196.20 126.3! 17 20 $ 1054.8 -16.83 74,38

2949.34 -28,63 87.18 199,62 116,67 I? 57 51 1649.3 -14.52 R6,84

2795.51 -24,57 ?7.73 201.94 114.50 18 47 43 1795.5 -12,56 55.78

2581.46 -21.63 62.03 203.28 tlI.lO |9 52 30 1581,5 -II.ll 40.39

23|0.62 -20.54 43.95 203.72 109.88 21 9 34 13t$.R -tO.5? 21,35

2055,95 -21,63 24,21 203.28 Ill,tO 22 16 34 IOSl,O -It,it I,??

1642,33 -24,|? 6.64 2Ol,14 114.50 23 31 16 842.3 -12,56 344.?0

DIFFERENTIAL CCRRECTIONA

TOE 1.3577 TRA 2.1503 TC3-4.56?4 8AU .lRli

RDE .803R RRA ,R5)3 RC3-t.O136 FAU ,IS311

FOE 4.2360 FRA 9.4731 FC3-9.9148 lip 10084

10I 1.4880 6RA 8.8651 IC3 4.709| FIP 2722

NID-COURIE EXECUTION ACCURACY

8GT 1735.3 1GR 1939.4 363 lgOl,9

RRT ,R734 RRF .6934 RTF ._,83

IGB 6054.3 R23 .tg9? RE3 .9022

8G! 1039.6 3G2 422.0 THA 11,31

LAUNCH DATE APR 14 tRYI FLIGHT TIME 2IS,DO

HELIOCENTRIC CONIC

RL 150.03 LAL ,OO

RP 117.79 LAP ",|4

RC l?l.8il GL 1.45

PLANETOCENTRIC CONIC

C$ 14.405 VHL 3.755

LNCN AZMTH LNCH TIME

SO.DO 16 37 25

SO.DO 17 18 22

TO,DO 16 12 9

IO.OO 11 21 51

90.00 20 43 54

100.00 22 4 43

ttO.O0 23 11 39

OR61T O[TERNINATION ACCURACY

ST 120,0 IR 51.1 I| I14.4

CRT ,99_1 (R3 -,ii|$ (1I -,1114

L3A |?3,] MIA 1.8 |SA |,3

ELI 130,4 EL2 3,8 ALF 63.04

ARRIVAL OATE OEC 26 I1?1

O|ITANC[ 608.733 EARTH TO MAR1

LOL 203.41VL 32,305 GAL "4,11AZL 86.24 HCA 198,47 8HA 19|.11 [C¢ .16307 IMC ,7581 Vl IR.lIR

LOP 41.67 VP 22.207 GAP 1,76 AZP 90.72 TAL 334.12 TAP 172,$9 RCA 147,t0 APO 218.23 V2 23.22R

GP -16,79 ZAL 137,39 ZAP 66.26 IT3 |71.26 ZAE 106,18 [T[ 183.19 ZAC 83.82 ETC 170.33 LVl 1,10

OLA "1.32 RAL 340,31 RAO 6640,2 VEL |1.596 PTH 6.64 VHP 3.424 OPA "42.81 RAP R90,7? ICC 1,R371

L-I TIME 1NJ LAT |NJ LONG ]NJ RT A$C INJ AZMTH INJ TIME PO CIT Tlk INJ I LAT INJ 2 LONG

3032.20 -32.24 92.58 196,79 127,1D 17 2? 58 2032,2 -15,54 ?3.35

2923.2Q -27,74 86,24 200.2? 120.46 18 T S 1923.2 -13,42 45.50

2795,02 "23.70 75.79 202.65 113,35 18 38 14 1765.0 -11.45 54,16

2341.T6 -20.?? 60.62 204.03 111.95 20 4 18 1546,6 -10,00 38,42

2282,24 -19.67 41.61 204.46 110,73 21 21 56 12t2.0 -S.4S 16.24

2021.26 -20,?7 21,gg 204.03 111.95 22 36 24 1021.3 -IO.OD 356.78

1811.04 -23.70 4.71 202.65 115.35 23 4! 43 811.8 "11,43 343.03

ORBIT DETERMINATION ACCURACY

8T 121,8 SR 48.1SS 16_.1

CRT .g943 CRS ".9887 CST -.9989

L6A 172.9 MSA 6.g SSA 1.4

ELI 130.g EL2 4.8 ALF 21.46

DIFFERENTIAL CORRECTION6

TOE 1.3709 TRA 2.0285 TC3-4.6728 BAU .3191

RD[ .5?89 RRA ,9223 RC3 -.9693 FAU ,16124

FDE 4,1772 FRA 9,$256 FC3-9.6928 BIP 10330

BDE 1.4839 BRA 2,9?53 SCS 4.7T23 FSP 2718

MID-COURSE EXECUTION ACCURACY

8GT 5925.3 SGR IT97,2 SG3 1498.4

RRT ,971g RRF ,9615 RTF .9?88

6GB 61gl,9 R23 .1516 R13 .9816

661 6178,6 SG2 40S,T THA IG,SD

560



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT| A@R 14 lS?l

HELIOCENTRIC ¢¢WI¢

RL 150.08 LAL ,00

RP 218.15 LAP *.RO

RC IT3,SIi e_. S,l$

PLANETOCENTRIC C_AIC

C3 14.898 VHL 8,8E|

LNCH AZNTH LNCH TIME

|0*00 16 44 45

60,00 1? 26 83

70.00 IS 21 57

60.00 19 3_ 49

90.00 20 58 22

$00.00 22 18 42

fLIGHT TIM_ DIS,00 ARRIVAL DATE DEC El till

DISTANCE 61E.902 EARTH TO MAR8

LOt. 203,4! VL 3|.381GAL -4,18 AZL 89.39 HCA 190,Sl SNA 113,0$ [CC ,tSAR! IMC .ROSS Vl 21,69t

LOP 43.0[ VP 2E_$?I GAP 1,59 AZP 90.5? TAL 333.?4 TAP 173,35 RCA 147.52 APO 218.$0 V2 2$.|SS

GP -IS.T4 ZAL 130,1| ZAP 64.S0 IT8 171,26 ZA[ 104,$$ [T[ $84.45 ZAC 8S,R? ETC 270.2? LVI 7,23

OLA "E.40 RAL 341.E4 RAO 6040.3 VEL |$.604 PTH S.SS VHP 3,435 OPA -30,60 RAP 290,28 ECC I.E408

L-I TIME IMJ bAT INJ LONG INJ RT A8C |NJ AZNTH IMJ TIN( POCST TIN IN_ 2 LAT |NJ I LONG

3013,8S -31,41 9I,47 191.45 22?,73 17 34 59 2013,6 -14.63 12.S1

2g01.31 -2S.98 84.90 200.9? 121.15 IS IS 13 1901,6 -12,30 64.41

2739.S6 -22.95 74.20 203.40 116.0E $9 ? 3? 1739.6 -10.52 32.73

2517.68 -20.02 58.78 204.82 112.63 20 $4 4? 1117.? -9.06 36.77

2251.30 -18.92 39.67 205,29 111.42 25 32 54 1251,3 -8.80 17,44

1g92.13 -20.02 20.15 204.82 $12.63 22 48 33 992.2 -9.06 838.14

110.00 23 21 24 1?86,38 -22.95

DIFFERENTIAL _RRECTIQN8

TOE [.3857 TRA E.9632 TC3-4.?S38DAU .9438

ROE .5470 RRA .8537 RC3 -.8671 FAU .15947

FOE 4.1067 FRA 9.532? FC3-9,456? BSP 10581

DOE 1.4897 BRA 3.0862 BE3 4.8359 FOP 2692

3.11 203.40 116.02 23 51 10

HID-COURSE EXECUTION ACCURACY

$GT 6109.0 SGR 1667,9 $13 1483.S

RRT .9699 RRF .9690 RTF .97g2

SGO 8332.6 R23 .1451 RI3 .9818

8G1 8320.5 $12 392.3 THA 14.89

LAUNCH DATE APR 14 1971 FL|GHT T|NE 260.00

HELIOCENTRIC CONIC

RL 150.03 LAL ,00

RP 218.81 LAP -,17

RC |76.400 GL 3.95

PLANETOCENTRIC CONIC

C3 14.021VHL 3.850

LNCH AZHTH LNCH TIME

50.00 16 51 24

60.00 17 34 31

?O.O0 18 30 42

80.00 19 42 35

90.00 El 3 35

tO0.OO 22 E3 27

110.00 23 30 9

DISTANCE 617.043

LQL 203,41 VL 32.317 GAL -4.26 AZL 89,53 HCA 200.74 SNA 183,11 [CC ,19486 [NC .4717

LOP 44.15 VP 22.135 GAP 1.42 AZP 90.44 TAL 3_3.35 TAP 174.09 RCA 147.43 APO 218.79

GP -14,60 ZAL 138.8D ZAP 63.18 ITS 171,27 Z_ 103.45 IT[ 183.80 ZAC 87.82 ETC 270.22

OLA -3,34 RAL 342,05 RAO 8640.4 VEL 11.614 PTH 6.65 VHP 3.451 SPA -38.69 RAP 289.67

_-I TIME $_J LAT INJ LONt IMJ RT ARC ]NJ AZHTH INJ TIHE F_ CST TIN INJ 2 LAT

2996.25 -30,83 90.5? 198.18 128.22 17 41 22 1998.2 -13.88

2883,83 -26.33 83,81 201.72 121.67 18 22 35 1883.8 -11.73

2718.32 -22.30 72.88 204.$9 116.56 19 16 $ $718.3 -9.74

2493.26 -19,37 57.26 205.65 [13.18 20 24 R 1493.3 -8,26

2225,46 -18,27 38.05 206.13 151.97 21 42 41 1225.5 °7.70

1967.74 -19.37 IS.G3 205.65 113,$0 22 58 1S 96?.7 -8.26

1765.14 "E2.30 1.80 204.$9 116.56 23 sg 34 765.[ -9,74

786.4 "10.52 341.83

OROIT DETERMINATION ACCURACY

ST 123.6 6R 45.3 81 111.4

CRT .9gll CR8 -,gist CIT -.9992

LSA 172.3 MSA ?.E 86A 1.4

ELi 131,5 ELI 5.7 ALF 20.01

ARRIVAL DATE 0£C 30 1971

EARTH TO MARS

Vl ES 699

V2 28.149

LV| 6.45

[CC 1.E436

|NJ 2 LONG

71.03

63.31

51.Su

35.A0

1S.01

386.76

340.30

OIFFERENTIAL CCRRECT[ON8

TOE $.408? TRA 3.1050 TC3"4,8143 BAU .0673

ROE .5268 RRA ,7961 RC3 ".8006 FAU .138?3

FOE 4,0530 FRA 9,5209 FC3-9.1540 08P 10086

BD[ 1.5040 BRA 3.2063 BE3 4.8810 FOP ER?[

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

StT 6290.9 8DR 1553,1 SG3 1465.0 OT 125.0 OR 43.1 88 tIfl,I

RRT ,9672 RRF ,9061 RTF .9?95 CRT ,987E CR8 -.SIDE C8T -,9994

8tB 1479.? R23 ,1383 RI3 .9816 LEA 172.5 MIA T,S IRA 1.4

81! 8468,4 $12 383,5 THA I3,48 ELI 132.9 ELI S,5 ALP II,TI

LAUNCH DATE APR 14 1971 FLIGHT T|ME 28E.OD ARRIVAL DATE JAN I IIT2

H[L|OCENTRIC CONIC

RL 130.03 LAL .OO

RP DIS.Re LAP -,13

RC ITS,SiS _. 2.91

PLANETOCENTR|C CONIC

C3 IS.OR9 VNL 3.882

LNCM AZHYM LNCH TIME

50.00 16 37 23

60.00 |? 4| 24

?O.OO 16 38 34

80.00 19 51 20

60.00 21 14 43

100,00 22 34 |E

ltO.09 t3 38 0

O|3TANC[ 6E1,181

LOt. E03,41 VL 32.324 GAL -4.34 AZL 89.65 HCA EOl.e8 8HA

LOP 4S,E8 VP 22,098 GAP 1,20 AZP 90,33 TAL 332,9| TAP

tP -13,06 ZAL 130.07 ZAP Sl,32 ETS 171.30 ZAE |02,10 [T[

EARTH TO MARl

103,2t ECC ,19981 IN¢ .3411 VI t1,696

|?4,$3 RCA 14?,34 APOIII.OS Vl 25,109

163.24 2AC $8.6? [TC 8?0.$9 LVI S.T3

DLA -4.18 RAL 342.81 RAD 6640.3 VEL 11.824 PTH 6,IS VHP 3.470 SPA -37,87 RAP Eli. S3 [C¢ 1.0480

L-| TIN[ |NJ LAT |NJ LONG |NJ RT ARC |Ha AZHTH ]NJ TIME PO C8T TIN INJ 2 LAT |NJ 2 LONG

2985.74 -30.30 00,83 198,89 128,02 $? 4T IC ISSS,T -13.27 ?_,27

2860.71 -_3,8| 8E,gl 202.49 122.09 18 29 13 1868.? -11,_0 82.??

2700,64 -21.?S 7|.80 205,00 117,00 19 23 34 t?OO.S "9,08 $0.83

2472.82 -18.82 |3.99 206.49 113.82 20 32 33 1472,6 -1.58 34,25

2203.78 -17.71 36,7! 206,91 [12.41 21 S1 2T 1203.8 "?.0_ 14,78

194T.RS -IS.S2 17,3i E0S,4g 113.12 E3 S 39 947.3 "1,59 3$S.St

I74?,46 "21,?1 ,?! 205.00 lI?.O0 24 ? 8 ?47,S "9,0l 339,5S

DIFFERENTIAL CCARECTIONS

TOE 1.432T TRA 3.2431 TC3-4.8122 |AU ,$92|

ROE .SOil RRA .7403 RC3 ".74|3 FAU *15404

FO[ 3.9940 ERA 9,4953 F¢3-8.1501 BIP 1|lit

SOl 1.520T RRA 3,3270 0C3 4.9232 FAP 2333

LAUNCH OATE APR 14 tS?I

MELI_[MTR|C CONIC

RL 150.03 LAL ,00

8P 219.28 LAP -,09

RC 181,572 GL I.g9

PLAMETOCENTRIC CONIC

C3 15.337 VHL 3.916

LNCN AZMTH LNCH TIME

50.00 1? 2 53

60.O0 1? 4? 39

70.OO 18 45 39

60.00 19 sg 12

90.00 21 22 86

100.00 22 42 4

110.00 23 45 6

N|D-COQRSE EXECUTION ACCURACY OROIT OETERHINAT|O_: ACCURACY

SOT $486.9 3GR 1448,S $03 1444.3 iT 128.0 8R 41,1 i| lOS.?

RRT .gS3I RRF .6821 RTF ,_,9Y CRY ,9125 CRI ".|782 CAT -.9998

SO3 652?.2 823 ,1312 813 .9814 L8A 172.? NSA 8,0 AiA 1.4

|G| $616.4 $62 377.7 THA 12,22 2L1 134,3 EL2 Y,3 ALF 17,S|

FL|GHT TIHE ES4,0D ARRIVAL OAT[ JAN 3 $S72

LOL 203,41 VL 3E,338 6AL

LOP 48.4! VP EE,ORE GAP

tP -13.19 ZAL 139,$$ ZAP

OI3TANCE $25.313 EARTH TO MAR8

-4,42 AZL 09,78 HCA 203.01 SMA 133,33 [C¢ ,|gS?g IHC ,|391 Vl 18o886

1.09 AZP go,E2 TAL 332,58 TAP |?S,33 RCA 147,28 APO 2|9,41 V2 25,088

SO,SO IT8 171.33 ZAE I00.T? ET[ 18E.78 ZAC 89,44 £TC 270.18 LV! S.O?

DLA -4.06 RAL 343,53 RAO 6640,? VEL 11.636 PTH 6,67 VHP 3.492 SPA -37,12 RAP 289,21

L-I T|ME INJ LAY INJ LONG ]NJ RT A$C INJ AZMTM INJ T|N[ PO CST TIM |NJ 2 LAT

2g73.63 -29.8? 89.2? 1g9.64 128.93 l? 52 29 1g78.6 -12.77

2886,58 -25.37 82,1g 203.28 122,43 18 35 15 1856.6 -IC.38

2686.03 -21,31 70.91 205.83 117.38 19 30 25 1686.0 -8.84

2455.?? -18.35 54.g4 207.34 113.g8 20 40 8 1458.8 -?.02

2188.61 -17.24 35.59 207.84 $12.77 21 sg 21 1185.6 -6.45

lg30o24 -18.35 16.31 20?.34 113,98 23 14 14 g30.2 -?.02

[?32.84 "21.31 389.82 208,83 117,35 24 13 $8 732.8 -8.54

DIFFERENTIAL CORRECTION6

TOE 1.4818 TRA 3.3831 TC3-4,6178 BAU 1.0179

ROE .4966 RRA .6897 RC3 -.6789 FAU *15093

FOE 3.9440 FRA 9,44g8 FC3-8.5208 6SP $1389

DOE 1.5439 ORA 3.482? BC3 4.g644 FRP 2598

N|O'COUR$[ (XECUT|ON ACCURACY

6ST 6639.7 SGR 1385.1 $63 1420.6

RRT ,g595 RRF .9781 RTF ,9798

SOB 6776.6 R23 .1241 R13 .g812

IS! 6766.2 8G2 3?4.8 THA 15,11

[CC t,2124

INJ 2 LONG

70.83

62.17

46.85

33.30

13.73

3S4.67

336.77

ORBIT DETERNINAT1ON ACCURACY

6T 130.8 68 39.4 86 107.4

CRT .9772 CRS -.9739 CRT -.gg6?

LSA 173,3 MSA 8.S S8A 1.4

[L_ 136,0 EL2 8.0 ALF 16.S0

561



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAWICH DATE APt 14 997|

HELIOCENTRIC C_NIC

RL ISO,O3 hAL ,DO

RP Eli,St LAP ",06

RC 184*!72 GL I,t6

PLAM[TOCENTRI¢ CONIC

C5 IS,S2S VHb $,955

LNCH AZHTN LNCN ?iHE

SO,DO 17 T SS

SO,DO t? SS tO

TO,DO 18 92 5

SO,DO 20 8 IS

90.00 21 30 tO

100.00 22 49 I0

liD,DO 23 S! 31

FbIGHT TIME ti8.OO ARRIVAb DATE JIN $ tiT|

DISTANCE S19,441 EARTH T_ MARl

"4,50 AZb 69,1t MCA 204,|3 iMA 183,44 ECC ,IS?SO INC ,13S| Y! IS.Ill

APO 919,?3 V2 25,028

ETC t70,14 LVI 4,48

LOL 803,41Vb 38.338 GAb

LOP 47,$4 VP tR.OD6 GAP ,98 AZR 90,13 TAb 338,14 TAP ITS,t? RC4 147.16

GP *t8,43 tab |39,84 tAP 39,83 ETS |TI,38 ZAE 99,A6 ET[ 188,3| ZAC 80,14

DLA "3,47 RAb 344,88 RAO 6640,8 VEL II,S48 PTH i,19 VMP 3,SIT DPA "36,44 RAP 289,04 ECC 1,8571

L-I TINt |NJ LAT INJ bOND INJ RT ASC ZNJ AZMTH ]NJ TIME POCSY TIN INJ 8 LAT INJ 9 LONG

888T,35 "89.38 88,88 200.41 189,17 IT S? 28 1967,8 -12.38 70.47

2816,78 -85,01 81,6t _04,09 189,69 18 40 47 1846.8 "1_.16 81.88

86?4.04 -80,93 ?0°|8 205.69 117.68 19 38 39 |674.D "t,O9 48.8t

8441.95 -1?,95 S4.08 208,80 11A,96 80 4? 0 1441.7 "6,55 38,51

8170,53 "16,84 34,66 208,71 113,08 88 6 31 lI?O,5 -S,S? 18,90

1919.18 -1?.95 IS.4S 808.20 114,86 23 tt 6 916.1 "8.55 353.88

1780.86 "20,93 359,10 206,66 II?,62 24 80 |8 729,9 "8,09 338.13

DIFFERENTIAL Ca_RECTION8

TOE 1.4948 TRA 3,5240 TC$-4.9839 BAU 1.0499

ROE ,4882 RRA ,642? RCS -,$820 FAU ,14755

FOE $.89?2 FflA 9.SgI5 FCS-8.1?S5 88P 11669

lot 1,57t9 BRA 3,5821 BE3 4,9g88 FSP 2559

LAUNCH DATE APR 14 1971

HELIOCENTRIC CCNI¢

RL 150,03 LAL *00

RP 219,99 LAP -*02

LOS. 203,41 VL 38,545 GAL

LOP 48,66 VP 21,990 GAP

HID-COURSE EXECUTION ACCURACY ON|IT DSTERMINATION ACCURACY

8GT 6809,1 IGR 1270,9 $63 1395,0 8T |S3,D 88 37,9 88 IDS, I

RRT ,9548 RRF *9788 RTF .S?99 CRT ,9714 CRS -,9691 CST -.8888

868 6986,6 823 ,I/71 RI3 ,9810 LSA 174,1 MRA 9.0 $8A 1,4

SGI 6916,5 SG8 3?4.2 THA 10.13 ELI 138.1 EL8 8,7 ALF 15,5S

PLIGHT T%HE 888.00 ARRIVAL DATE JAN ? 19?2

DISTANCE 633.564 EARTH TO MARS

"4.58 AZL 89,95 HCA 205.25 SHA 183,56 ECC .19885 INC ,0596 VI 29.688

,75 AZP 90,05 TAL 331,72 TAP I76,98 RCA 147,D8 APO220,06 V2 24.88?

RC 186.781GL ,41

PLANETOCENTRIC CONIC

C3 15.930 VHL 3,991

LNCH AZHTH LNCH TIME

50,00 17 12 31

60.00 17 88 31

70,00 18 S? 55

80,00 20 12 45

90,00 21 37 2

100.00 22 55 37

ItO.00 0 I 1T

GP -11.84 ZAL 140.36 ZAP _,01 ETS 171.42 ZAE 96.17 ETE 181,93 ZAC 90.78 ETC 230.13 LVI 3.89

DLA -6,01 RAL 344.88 RAD 6641,0 VEb 11.661 PTH 6,70 VHP 3.544 OPA "35,81 RAP 288.88 [CO 1.2622

L-I T]HE INJ LAT INJ LONG INJ RT A$¢ INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2961.94 -29.25 88.47 201_19 129.36 18 1 53 1981.3 -12.07 70,20

2839,00 "24,73 81,15 204,90 128,90 18 45 50 1839,0 -9,82 81,30

2864.35 -20,62 69.60 807.50 117.85 19 48 20 1664.3 -?.73 40.69

2430,09 -17,63 $3,37 809,08 114,49 20 53 15 1430,1 -6,17 31,87

2158,12 -18,50 33,90 20g,58 113,89 88 13 D !158,1 -S,S8 18.20

1904.56 -17,63 14,74 809.06 114.49 83 87 81 904,6 -S.17 $53,84

171t,17 "Z0,82 358,31 207,50 117,85 O 29 49 ?11,2 -?,73 337,81

DIFFERENTIAL CCRRECTION$

TOE 1,5298 TRA 3.6641 TCS'4,9858 BAU 1,0687

ROE .4778 NRA ,$989 RC5 ".5713 FAU ,14421

FOE 3,8499 FRA 9,3191 FCS-?,RS?O BRP 11938

2DE 1.6021 DRA S.?iE? DE3 5,0179 FSP 8316

LAUNCH DATE APR 14 1971

HELIOCENTRIC CCNIC

RL 150.03 LAL ,OO

RP 220.38 LAP ,0|

RC 189,589 GL -,28

PLAN[TOC[NTRiC CONIC

C3 18.2_2 VHL 4,931

LNCH A2HTH LNCH TIME

50.00 17 18 4?

80,00 |l S l?

TO,DO 18 3 Ii

80.00 _0 18 3S

10,00 21 4) ?

100.00 28 1 28

110,00 0 8 3?

HID-COURSE EXECUTION ACCURACY C_qBIT DETERMINATION ACCURACY

8ST S973,4 SGR 1194.1 SG3 |367,8 8T 135.8 8M 38.? 88 104,8

RRT .94?g flRF ,9666 RTF .9798 CRT ,9850 CR8 -,9839 CRT -.9898

3GB ?074,9 RED ,1102 RI3 ,9806 LSA IT5,O HSA 9,5 88A 1,4

8G1 ?064,9 SG2 3?5,4 THA 9,25 ELI 140,1 ELl " 9,3 ALF 14,?0

PLIGHT TIME 870°00 ARRIVAL bATE JAN 9 _972

DISTANCE 657.681 EARTH TO HARS

LOL 203.41 VL 38.358 GAL -4,6? AZL 90.03 HCA 206.3? SHA tSS,Se ICE .|9995 INC .0099 Vt 89.899

LOP 49.74 YP 81.954 GAP ,SI AZP 89.97 TAL $31.30 YAP 177.87 MCA 146.98 APO 280,41 V2 84.946

GP -11,28 2AL 140,77 ZAP 59,89 ET3 171,48 ZAE 86,90 ETE 181,59 SAC 91.37 ETC 270.18 LVI 3,36

DLA -S,47 RAL 345,58 RAD 6641.1VEL !1.874 PTH 6.71VHP 3,573 DPA -35.23 RAP 288.78 ECC 1,8875

L-| TIME INJ LAT INJ LONG IN4 RT ASC ]NJ AZHTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2956.65 "89,05 88.20 801.98 189.49 10 S 4 1958.7 -11,84 81.99

2039.97 "24,50 80,80 t05,71 123.06 18 50 30 1833.0 -9,58 QI.OO

2854.64 -20.38 49.13 208,34 Ill.OR 19 47 32 1638.? -?,44 4t,29

2490,?l -17,37 52,$1 209,98 t14,68 80 58 57 1490,8 -5,8_ 31,35

814l,OI -18,83 33.29 810.45 113.48 22 18 55 1148.1 -5,93 11,$3

1895,84 *IT,ST 14,18 209,99 1|4,68 93 33 3 895,t -5.$8 5St,Y2

1703,48 "80,38 359.05 901.34 118.08 0 35 1 703.5 -?.44 337,t0

DIFFERENTIAL C¢NRECTION8 NID-COUR3E EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

YD[ 1,5871 TRA 3,|069 TC3-9,008? IAU 1,0943 SGT 7133,0 8GR |185,3 363 1339,? IT 138.8 |R 35,9 8l t03,S

NDE .471i RRA .$533 N¢3 ",3854 FAU ,|4Ol? 8RT ,S403 RRF ,1383 RTF ,_,Rt CRT ,iStl CRI ",9354 ElY -,lilt

fOE 3,8089 FRA 9,2405 FC3-?.4930 DiP 18ROT lED ?823,2 823 .SO3? RI3 ,9lOI bSk I?l.O HSA 10,0 Ilk 1,4

lot 1.1318 IRA 3.84?0 BE3 |,D31R FIP 8461 I_1 7213,3 362 378,3 TMA 8,41 ELI 148.4 ELI 9,9 ALF 13.93

LAUNCH OAT[ APR 14 1971 FLIGNT TINt |?8,DO ARRIVAL DATE JAN 11 197|

HELiO¢EHTRIC CONIC DIITANC[ 541,7tA EARTH TO MARl

RL 15_,03 LAL ,00 LOL 803,41 VL 38,3S0 GAb "4,76 AZL 90,I| HCA 807,49 |HA 123,iI ICE ,20104 1ME ,10?8 VJ 15,898

RP lEO,T4 LAP .0| LOP 5G.89 VP St,it1 GAP ,41 AZP iV°DO TAL 330.88 TAP ITS.IS RCA I46,86 APO 880,?l Vt 84,904

RC 118.025 SL -,8R GP -10.78 tab 141.1? tAP 53,68 ETS 171.|3 ZAE t|,66 ETE 189.81 ZAC 91.91ETC 870.t3 LVl t.lS

PLANETOCENTMIC ¢ON1C

¢3 1i.590 VHL 4.075 OLA -1.87 hAL 345,14 RAO S841.3 V[L !!,88t PTH D,78 VHP 3,804 DP4 -34.89

LNCH A2HTH LNCH TIME L-I TIME INJ LAT

SO.O0 17 20 44 89§3.35 "86.g!

SO,O0 18 ? 40 2828,30 "84,$4

70,00 lg 8 8 2650.?4 -80,19

80.00 20 23 31 2413,41 -17,16

go.o0 21 48 39 8140.05 -16,01

100.00 23 6 41 1887,88 -17,18

190.00 0 I1 30 1697.53 -20,19

DIFFERENTIAL CCRN[CT]ON8

TOE !.8081 TRA 3,9500 TC3-5,0851 BAU 1,11V7

ROE ,46?0 RRA .S20S RC3 -,4838 FAU ,13704

FD[ 3,?634 FRA 9,1355 FC3-?,1914 BSP 1848?

BO[ 1.8?49 BRA 3.9841 BE3 S,0483 FSP 2423

RAP 288.?t ECC 1.2730

INJ LON6 INJ RT AS¢ INJ AZMTH INJ TINt PO CDT TIM INJ 8 LAT IHJ 8 LONG

88,08 208,?7 189.5g 18 9 5? 1833.3 -11,87 69.13

SO,S4 808,53 123,17 18 54 49 1928,5 -8,3? 80,?8

68,75 20g,lg 115,15 |g 98 18 1850,? *?,88 4?,9?

52.36 210.78 114,82 E| 4 g 1413.4 -S,61 30.94

$2.80 811,32 113,68 22 24 20 1140.! -3.01 11.18

13,73 210,?S 114,82 85 35 18 887,S -5,81 392,31

33?.?0 209,19 118.15 0 39 47 697,6 -?,28 336,8g

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7893°5 SGR 1063.4 363 1311.Q 8T 141.0 88 34,7 $S 102,3

RRT .9318 RRF ,SLOT RTF ,9797 CRT .9509 CRS -.gs86 ¢8T -.9998

SGB 7370,? R23 ,0974 RIS ,9804 LSA 177,3 NSA 10,5 $SA 1,4

SGI 7360,? SG2 382,5 THA ?,76 ELI 144,8 EL2 10,4 ALF 13,23

568



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE APR 14 I971

HELIOCENTRIC CONIC

tL ISO.OS LAL .DO

RP ItS.It LAP .09

RC I84,iSl GL -!,41

PLANETGCENTRIC CONIC

¢8 IR.848 VHL 4.|16

LNCN A2MTN LNCN TIME

90.00 IY 24 ES

80.00 18 11 43

TO.DO IS IE 31

80.00 EO 88 48

90.00 El S3 42

lO0.OO E3 11 40

FLIGHT TI_[ 2?4.00 ARRIVAL DATE JAN IS ilYt

OI$TANCE 645.900 EARTH TO MAR8

LOL E03.49 VL 3E.$1Y GAL °4.85 AZL gO.|l NCA ROE.SO |HA IS|.14 ECC .2DIll IHC .l?ll Vt ll.llt

LOP 58.00 VP El.iS3 GAP .24 AZP 89.|4 TAL 330.45 TAP 179.04 RCA 146.75 APO EEl.13 ¥2 24.869

GP -IO.2l ZAL 141.57 ZAP 54.58 ETS I?I.SS ZAE 94.4_ [TE Ill.D3 ZAC 8E.40 [TC E70.14 LVI m,34

OLA "?.21 RAL 341.?4 RAO 6941.4 VEL 11.?04 PTH 6.74 VHP 3.t31 OPA -34.12 EAT EIJ.TI [CC l.EY88

L-I TINS INJ LAT INJ LONG IRa RT Ale ENd A2NTH IRa TIRE PO csT TIM INJ 2 LAY IRa E LONG

ElSE.el -el.se eY.90 203.5S 12S.SS 18 13 35 1931.3 -II.JY 19.Ye

2983.40 -84.22 80.36 207.39 123.23 18 38 48 1885.4 -9.84 80.63

264e.37 -20,05 i8.52 810,03 118,25 IS 56 42 1646.4 -T.DS 47,74

2407,80 "1?,00 58.02 211.S4 114.92 21 8 56 1407.8 -5.43 3O.SS

2133.86 "15,85 38,43 212.18 113,73 22 29 16 1133,9 -4.21 10.84

1882.E8 "I?.DO 13,39 211.64 114.92 23 43 2 882,3 -5,48 352,00

ltO.O0 O 15 S8 1693.1g -2O.OS

DIFFERENTIAL C(::AR[CT1ONI

TOE 1.6507 TRA 4.0938 TCS-S.0376 DAD 1.1455

ROE .4840 RRA .4850 RE3 -.4462 FAU .13337

FOE 3.7239 FRA 9.0493 FCS-6.SIS3 BSP |27S0

ROE t.7147 BRA 4.1224 BE3 S.OSTS FRP 2376

357.44 210.03 t18.25 0 44 11 698.2 -7.03 338.6R

RIO'COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SGT 7447.9 SGR 1007.8 SG3 1281.? ST 143,7 8R 33.9 18 101.t

RRT .9217 RRF °9409 RTF .9?95 CRT ,9433 CR8 0.9486 CRY -.9988

SGB 75t5.7 R23 ,0918 RI3 .9801 LSA 178.8 MS4 11.0 8IA 1.4

SGJ ?5DS.T SG2 387.9 THA ?.13 ELI 147.3 EL2 11.0 ALF 12.60

LAUNCH DATE AII_ 14 1871 FLIGHT TIFE 278.00 ARRIVAL DATE JAN 15 1972

HELIOCENTRIC CONIC

ML 150.03 LAL .00 LOL 203.41 VL 32,375 GAL

RP 221.50 LAP .12 LOP $3.11 VP 21.848 GAP

RC 197.299 GL -1.91 GP -9.?6 ZAL 141.96 ZAP

PLANET_ENTRIC CONXC

DISTANCE 650.001

-4.84 AZL gD,2S HCA EOD.?O IMA 184,07 [CC .2D338

.07 AZP 89.79 TAL 330.01 TAP 179.71 RCA |46.64

53.52 ET8 171.85 ZAE 93.24 [TE 18D.79 ZAC g2.86

CS 17.900 VHL 4.160

LNCH AZMTH LNCH TIME

50.00 I? 27 48

80.00 18 19 27

1"0,00 19 16 43

80.00 20 33 16

90.DD 21 58 19

tOO.D0 23 16 8

110.00 0 20 5

DLA -7. Sl RAL 347.31 RAO IMI.6 VEL 11.719 PTH 6.75 VHP 3,669 DPA -83.73

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIH

2950.25 -88.77 07.85 204.35 129.68 16 16 SS 1950,2

2823.52 -E4.19 80.25 209.17 123.30 19 2 31 1823.5

2643,40 -19.05 68.34 210,87 118.31 20 D 46 1649.4

2403.75 -16,88 51.78 212,50 115.00 El 13 20 1403.8

2129.34 -15.?2 32,15 213,04 113.81 22 33 48 1129.3

1678.22 "16.89 13,15 E12.30 115.00 23 47 86 678.2

1680.28 -19.95 35?.26 210.87 118.31 0 48 15 690.2

EARTH TO MARl

INC .2444 Vl E9.699

APO 221.50 V2 84.821

ETC 270.17 LVI 1.93

RAP H8.74 ECC |.8849

INJ 2 LAT INJ E LONG

-11.52 R9.71

-9.15 00.54

"6.94 47.58

-5.89 30.41

-4.66 10,58

-5,26 3SS.T8

-6.94 336.90
DIFFERENTIAL CCRRECTION8

TOE 1,$998 TRA 4.2389 TCS"S,0480 lAD I.I?IS

ROE .4628 RRA ,4SIT RE3 ".4128 FAU *tEg?o

FOE 3.8843 FRA 8.teSt FC3-8.4871 lip 1301S

BD[ 1.7970 MRA 4.E629 0C3 5.06E6 TIP ES26

LAUNCH DATE APR 14 1971

HELIOCENTRIC CONIC

RL 150.03 LAL .00

RP 221.88 LAP .18

RC 199.945 GL -E.56

PLANETOCENTR:C CONIC

C3 17.890 VHL 4,206

LNCH AZNTH LNCH TIME

50.00 17 3! O

60.00 18 18 55

70.00 19 20 30

80.00 20 37 21

gO.O0 22 2 52

lOD.DO 23 20 13

110.00 O 29 52

M|O-COURSE EXECUTION ACCURACY

SGT 7588.7 SGR 937°3 SG3 12SE.O

RRT .9100 RRF .9293 RTF .9786

SGB 7658.6 R23 .0667 RI3 ,9788

SGI ?648.7 $02 394.2 THA 6.31

FLZGHT TIM[ 878.09

DISTANCE 654.093

LOL 203.41 VL 38,3t4 GAL -5.03 AZL 90.31 HCA 2|0.60 SMA 184.80 [CO .20497

LOP 54,21 VP 21.818 GAP -.10 AZP 89.74 TAL 329.5? TAP 180.37 RCA 146.$2

GP -g.34 ZAL 142.36 ZAP 52,49 ET8 171.72 ZAE 92.09 ETE 1DO.S? ZAC 93.28

DLA -7,76 RAL 347,87 RAD 6641.8 VEL 11.735 PTH 8.77 VflP 3,704 DPA -33,29

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN IflJ TIME PO CRT TIN

2950.20 -28.77 ST.04 205.15 129.68 18 20 lO 1930.2

2822.72 -24,12 80.20 208.g9 123.92 19 5 58 1822,7

2841,6? -19.90 68.24 211.71 118.35 20 4 32 1641.7

240!.09 -16,80 51.62 213.35 115.05 21 I? 22 140t.1

2126.25 °15.64 31.96 213.90 113.87 22 37 58 1126,2

1875.56 -16.80 12.99 213.35 113,05 23 51 28 575.6

1688.48 -IS,gO 357.16 211,TI 118,33 O 52 ! 688.5

O_BIT DETERMINATION ACCURACY

87 146.5 SR 33.E 88 89.8

CRY .9355 CR8 -.94D3 CiT ".R998

LEk 180.0 HIA II,S 88A 1.4

ELI 149.8 ELE 11.5 ALF 12.04

ARRIVAL DATE JAN 17 1978

EARTH TO MAR8

INC .30S9 Vl 29.698

AVO RE1,88 VE E4. Y80

ETC EYO.19 LVI 1.49

RAP 298.81 [CC 1,2911

INJ 2 LAT INJ E LONG

-I!.52 69.7!

"9,12 60.50

"8.89 4T.49

-5.20 30.26

"4.57 10.41

-5.20 351.83

-6.88 33S.41

DIFFERENTIAL CCRRECTION8 RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7418 TRA 4.3847 TC3,5.0487 8AU I.IgT4 $GT 7749.3 SGR 912.$ SG3 1222.3 ST 149.3 SR 32.4 55 98.7

ROE .4819 RRA .4203 RCS -.3814 FAU .125ST RRT .9969 RRF .giST RTF .:,gOL CRT .92Y5 CR8 -.9359 C8Y -.J897

rOE 3.8411 FRA i,8655 FC3-S.1659 88P 13276 808 7799.9 RZS ,0820 RI3 .STS5 LSA 181o5 MSA 11.9 SIA 1.4

ROE 1.8017 IRA 4.4048 8C3 5.0831 FSP 22T7 501 7789.S SG2 401,3 THA 6,DS ELI 152.5 EL2 II.9 ALF 11.53

LAUNCH DATE APR 14 187| FLIGHT TIN( 280.00

HELIOCENTRIC CONIC DISTANCE 658.184

RL 150.03 LAL .00 LOL 205.41 VL 32.392 GAL "5,13 AZL 90.36 HCA 211.90 SMA t84.34 ECC .20880

RP 222,27 LAP ,19 LOP 55.31 VP 21.777 GAP ".27 AZP 88,68 TAL 329.12 TAP 181.03 RCA 146.40

RC 202.595 GL -2.Y? GP -8,85 ZAL 142,74 ZAP 51,90 ETS 171.78 ZAE 90,81 ETE 18D.S8 ZAC 83.6?

PLANETOCENTRIC CONIC

¢3 18.089 VNL 4.253 DLA -?.99 RAL 348.42 RAD 6642.0 VEL !|.752 PTH 6.78 VHP 3,74D DPA -32.89

LNCH AZNTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

50.00 I? 33 sg 2951.02 -28.8t 8T,8g 205.95 12g,66 18 23 10 |g51.D

60.00 lS 28 9 2822.90 -24.13 80,21 209.8! 123.32 18 g 12 1822,9

?0.00 19 24 0 2641.04 -19.88 68,20 212.59 11S,36 20 8 1 1641,D

80,DD 20 41 8 23g9.69 -16.?6 51.53 214,20 115.08 21 21 8 ISDg. T

gQ.OD 22 6 24 2124.4? -15.39 31,86 214,76 113,90 22 41 49 1124,5

100.00 83 23 58 16?4,19 -16,76 12.90 214,20 115.08 29 55 !2 S74.1

110,0D 0 ET 22 1687.86 "18.88 357.12 212,55 118.36 D 35 30 68?,9 -6.99

DIFFERENTIAL CORRE¢TIONI MID-COURSE EXECUTION ACCURACY

TDE 1.?g0? TRA 4.$328 TCS-S,D468 OAU 1.2232 SOT 7891.3 80R 8?2.1 803 1182,?

RDE .4621 RRA .3g08 RC3 -.3534 FAU .12226 RRT .8821 RRF ,g023 RTF ,978?

FOE 3.6103 FRA 8.7634 FC3-5,8524 BSP 13542 $00 ?839.6 R23 ,077? RIS .g791

BDE 1.84g4 BRA 4.549? BC3 5.0581 FRP 2228 SGI 7929,D SG2 408.8 THA S.58

ARRIVAL DATE JAN IS |ST2

EARTH TO MARS

INC .3841 Vl 29,899

APO 222.28 V2 24.738

ETC 270.93 LVX 1.08

RAP 288.98 ECC 1.2970

INJ 2 LAT INJ 2 LONG

-11,56 6g.75

-9.15 80.$1

-8,85 4?,48

"5.1_ 30.18

-4,5! 10.31

-5.16 391.55

336,38

OR01T DETERN|NATION ACCURACY

ST 152.1 SR 3_.1 89 g?.6

CNT .9194 CR$ **92?4 CRT -,99g6

L_A 183.2 NSA 12.4 $SA 1.3

ELI 155.0 EL2 12.4 ALF 11.06

963



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR |S ttTI

M[LIOCENTtl¢ CONIC

RL tSO,OT LAL .DO

RP tDT.3R LAP -t,tS

RC tloHt GL -lt,4l

ffLAN(TOCENYRIC CONIC

C3 lB.!Or VML l.tOt

LNCH AZNTM LNCM T1N_

SQ.OO tT 47 55

60.00 18 52 2t

TO,DO 20 24 41

DO,DO 22 $2 42

SO,DO 23 28 I1

SOD,DO O 3t )t

ttO,OO I 18 S

FLIGHT TIN_ ||2,09 ARRIVAL DATE AUI 25 tl?t

OIRTANCE 34S.89| EARTH TO MARl

LC_ 204,38 VL 34.t85 GAL "3.5R AZL I|.D| HCA ItS,S? lEA 831,10 ECC ,)iS81 |MC E.Dt0S Vt IS,lit

LOP 329,97 VP 16.603 GAP Z0.50 AlP I9,tl TAL 33t,16 TAP 14,73 RCA 147,45 APO 316,24 VE II,420

GP 2,15 ZAL 288.04 ZAP 1T1.16 [T$ 26|,80 ZA( lTt,14 [T[ lit.aT ZAC tOt.IS ETC 2TI,3t LV| -18,22

DLA -20.t5 RAL 338.69 RAt 6650.1 VEL t|.377 PTN ?,44 VHP 10.042 OPA -IT.DE RAP 3t3.T1 [C¢ 1,1505

L-| TIME IRa LAT INJ LONG INJ RT AIC |NJ A2RTN |NJ TIME PO CST TIM [NJ ! LAT INi 2 LONG

28U.47 -25,11 83.51 205.61 131.80 18 33 22 tlll,5 "7,5! 61,23

• lll.lO -18.23 73.18 210.81 128,13 II 37 25 1296,8 "3,63 34,40

2455,06 "13,52 S?.54 214.80 tt|.SY 20 5S 38 1455.t ,21 37.T1

2141,03 "8,98 36.92 2|7.49 |IS,e0 22 28 37 t148,0 S.33 I6.$5

1839.81 "7.22 15,25 228,49 11T.44 E3 5S t 839,9 4.64 354.40

1622.50 -8,96 358.25 21T.49 IIB.6D 1 $ 39 622.5 3,5S 357,71

1501.88 "13.$2 346.45 214,10 121.27 t 43 ? 501,9 ,22 326.t3

DIFFERENT|AL CCRRECTION$

TOE -.6818 TRA-I.4413 TC3 ".05G4 BAU ,0G09

ROE ",5525 IRA ,2492 RC3 ,104l FAU .03615

FOE .4600 FRA 1.5160 PC3 ".1624 BIP 2318

ROE .8774 ERA 1.4400 8C3 .t288 FIP 222

MID'COURSE [XECUT|ON ACCURACY 04BIT DET£RNINATION ACCURACY

SGT 1563,4 6DR 348.0 $23 123,S 6T 38.t IR 25.7 88 26.i

lET ,rig5 RRF -.12go RTF -,7916 CRT .YTS5 CRS .6204 CST .tY5t

$G6 165S.7 R23 -,D2ts Rt3 ".?gig LSA 50.5 MSA 26.8 SSA 1.1

1G1 2565,0 SG2 543.5 THA 2.73 ELl 43.8 EL2 14.1 ALF 31.18

LAUNCH DATE APR 25 tg7| FLIGHT TIME 124.00 ARRIVAL DATE AUG tT 1971

HELIOCENTRIC CCNIC DISTANCE 346.520 EARTH TO MARS

RL 150.07 LAL .00 LOL 204.38 VL 34.441 GAL -5.31 AZL 92,07 HCA |16.83 INA 227,85 [CC ,35254 INC 2,0?ll V! 21,61!

RP 207.22 LAP -t.85 LOP 321.23 VP 21.428 GAP 20.02 AZP 89.01 TAL 339.21 TAP 16.04 RCA 147.53 APO 3Ol.tl V2 26.452

RC 56.455 r.,L -12.87 CAD 2.23 ZAL 126,05 Z_P t_D,SD iT6 166,58 2AE 172,02 ETE t15,45 ZAC 103,03 ETC 276.47 LV| -18,35

PLANETOCENTRIC CONIC

¢3 56.322 VHL 6.027 DLA "22.28 RAL 339.93 RAD 6649.4 VEL 12.410 PTH 7.39 VNP i,740 DPA -26.87 RAP 314.!5 [CO !.SIT?

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH INJ TIME leo C$T TIM INJ 2 LAT INJ 2 LONG

50.00 t? 4t 59 2849.01 "24.21 8E.46 205.09 132.28 18 37 28 1849.0 "l._l 65.37

it. DO 28 $5 26 2674,94 "28.35 71.97 2t0,28 |26.33 19 40 1 tlT4.i "2.6? 55.35

70.00 20 28 21 2432.11 "12,66 56.22 214,30 121.99 20 58 54 2431.1 t.13 36,44

80.00 21 ST 20 2121.42 "8.11 35,42 217,02 118,83 22 32 42 1121.4 4.24 14.88

90.00 23 33 2| 1812,70 -1°24 13.65 2|8.03 117.64 24 3 32 81_.? 5.53 351.03

|OO.OD O 44 t 2505.18 -0.11 336.79 217.02 1t8.03 t tO 43 595.0 4.24 336.20

110.00 I 21 45 2477.93 "12.16 345.13 214.30 121.99 I 46 23 4?T.! 1,13 325.30

DIFFERENTIAL CCRRECTIONI NID-COURIE EXECUTION ACCURACY CREIT DETERMINATION ACCURACY

TOE -.6826 TRA-t.4355 TCS -.DSOT BAU .OSIT $GT 2600.8 IGR 544.9 IG3 174.4 8T 39.t 8R 25.5 88 2?.1

ROE ".5549 RRA .t381 RCS .!120 FAD o03938 RRT otSDI RRF ",2408 RTF -,?iT1 CRY .7784 Eli ,$203 ClT ,I?Sl

FD[ .4762 FRA 1.5780 FCS -.9386 BIP 2618 IGD t6gt.o R23 -.0232 Rt3 -.?964 LIA 51,7 NSA 16.9 SIA 1,1

BD[ .86t4 8RA 1.4492 BC3 .1229 FIP 23t Ill 1102,6 302 539.6 THA 2,80 ELl 44.5 EL2 14.! ALF 30.24

LAUNCH DATE APR 15 1971 FLIGHT TIH( ttl. DO ARRIVAL DATE AUG 19 ll?t

HELIOCENTRIC CONIC

RL 150.07 LAL ,00

RP 207.13 LAP -1.85

RC $S.701GL -|2.27

PLANETOCENTNIC CONIC

C3 34.446 VHL 5.8?2

LNCN AZNTH LNCH TIME

50.00 |7 52 27

IO.O0 IS 51 28

70,00 20 22 _D

50.00 22 2 2

90.00 23 58 55

|OO.O0 0 48 SO

t!O.O0 | 25 3Z

DISTANCE 351.268

LOL 204.31 VL 34.SOIGAL "5.24 AZL 92.09 HCA 118.10 tEA

LOP 322.50 VP 21,261 GAP 19.52 AZP 89,01TAL 359,17 TAP

GP 2,32 ZAL |It.O$ ZAP |69.44 (TI tQ7.23 ZAE 172.32 IT(

EARTH T_ MARS

224.26 ECC .34283 INC |,0656 Vt 21.191

9?.37 RCA t47.60 APO 3OO.II V2 2l,443

lOl.3t ZAC |O3.OT [TC 276.51 LV| -18.53

DLA -2|.62 RAL 340.|5 RAD 1648.7 VEL 12.425 PTH 7,33 VHP 9,447 DPA -It.t8 RAP 3|4,51 £CC 1.5676

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

2828.51 -23.3! 81,42 2D4,58 |32.73 !l 31 33 1828,6 -5.47 64,5D

2t53.00 -27,45 70.10 lOg. T8 126.91 IS 42 40 !153.0 -1.70 51.50

24Dt,93 "it. T1 54,tg 2|3,82 !22,_9 2! 2 17 t4Ot.! 2,D6 35,20

2094.34 -7.22 33.t0 2i6,57 !ig. OS 12 51 5? tOt4,3 5.15 23,38

|782.94 -5.33 12.03 217,60 tiT,el 24 8 18 782.9 i.44 3St,it

15t8.82 -7.22 3|5.27 II6,5T t19,05 I 14 5t 5_8.$ 5.15 354.?5

!493.75 "lI.Tt 343.81 115,81 |22.29 t 49 4l 455.6 2.0| 314.tt

MID-COURSE EXECUTION ACCURACY ORIIT DETERMINATIOH ACCURACY

liT 1139.5 3GR 54|,5 52_ tll.t IT 40,0 IR 15.5 El II.I

RRT ,2418 RRF ".1537 RTF -,_a4| CRY ,7010 CRI ,lilt CIT *l?ll

821 1721,8 R23 ".Dis3 Ri3 ",lOSl Llk |l,t ERA |l.I IrA t,I

8GI 1137,5 IRE 03S,$ THA 3.03 ELI 45.1 EkE |4.21 AL_ ll,41

FLIGNT TIHE |El.D0

DIITANC[ 354,111

-5.tO AlL 32.11 NCA tit,31 lEA liD.IT EC¢ .33t72 INC |,1111

DIFVERENTIAL CCRRECTION|

YDE ".$7t4 TRA*!,4130 TC3 ".043D IAU ,Oil?

ROE ".ttTt RRA ,1284 IC3 .1191 FAU ,BROil

FOE .49|1 FRA t.14tt FCS-I.OIO8 liP tTOl

JOE .lS4t |RA |.4Ill RCl ,|873 F|P liT

LAUNCN OAT2 Afft It 197|

HtLIOCENTRIC CONIC

RL tSD.D? LAL .00 LO(. |04.38 VL 34.177 GAL

AIRIVAL DATE AUG I1 |_7l

EARTM TO MARl

Vt It.lit

V2 21,453

LVl -it.?4

RP 2D?.Ot L_P -t,lA LOP 323,Tt VP 28.!03 gAP 29.05 AZP 69.19 TAL 33t.34 TAP I8.?O RCA 147.67 APO 224.27

RC 5?.030 GL -22.i8 GP 2,41 ZAL 111,03 ZAP 268.55 [Tt 297.71 ZAE t72,52 ETE 203,11 ZA¢ I03,|2 [TC l_l.15

PLAN[TOCENTIIC CONIC

C3 $R.717 VML 5.TI| _LA "22,18 RAL 340,S? RAD 1648,1 VEL t2.337 PTN

LNCH AZNTH LNCH TIME L'! TIME |NJ LAT

$0.00 tT 54 57 2801.15 "22.36

lO.DO 19 1 34 2630.gl "11.55

70.00 20 21 4 2382.tS -10.90

ID.00 22 6 S? 20t6.8| "l.3D

9Q.O0 25 44 5 t753.53 "4.51

tOO.DO 0 $3 45 1541.21 "6.5D

ttQ.O0 | 29 2? 2422.36 "|O,ID

OI_F[R[NTtAL C_RECTIOk$

TD[ -,6?t? TRA-t.4tSO TC3 *,D33T |AU ,0380

RD[ -.5024 RRA .tt_ RC3 .|2It FAU .04202

FD[ ,5106 FRA 1.7115 FC3-1.t096 RIP 27?9

20[ .8422 iRA 1.4179 6C3 .1324 FSP 277

?.21 VHP t.263 DPA -ll.41 RAP 324.87 ECC t,5391

INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO C8T TIN |NJ 2 LAT INJ 2 LONG

60.40 204oll 133.11 It 41 45 1108.1 -4.44 13,14

Q_.65 209.32 127._9 lg 45 24 tl3t.O -.T5 51.25

53.56 213,37 122.ST 21 t 47 t582.5 2,9t 33.91

32.37 2!6,15 t!l,25 22 4t 24 1011.8 6.0? t|.il

10.31 2|T.ID 117.06 24 t3 tl 753.5 7.3? 34G.52

353.?4 216,t5 t19.25 I t9 26 541.3 6,D7 333,13

342.4t 2|3,3? /22.57 ! 53 t4 429,4 2.19 322.14

ORBIT D_TERM|NATION ACC_ACY

87 40.1 6R 25.2 $6 2t.I

CRT ,783T CR$ .61gg ClT .1720

LSA 53.g MSA ll.g IIA 1.2

ILl 45.9 £L2 ts,g ALF 28.63

MID*COURSE EX[CUTle_ ACCURACY

SiT t168.1 SGR 538.0 6G3 lit.6

RRT .1360 RRF -,1680 RTF -.8123

$GB IT33,4 R23 -,0275 R13 -,lt!l

$G1 16T1,1 SG2 530.6 THA 3,20

564



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 18 19?1

HELIOCENTRIC CONIC

HL 1SO.O? LAb ,OO bOX. |04,3D YL

RP SOl. S? LAP "t.S4 LO/D 323.09 VP 25.953 GAP te.sI AZP 88,91 TAL 339.42 TAP IOO,DD RCA |47.T4

R¢ S?,440 f_ *13.10 GP 2.51 ZAL 127,99 ZAR JD?,6$ [T3 168,Z4 ZA[ $?2,$2 IT[ 97,06 ZAC SO3,|?

PLANETOCENTRI¢ CONIC

¢3 31,213 VHL S,5S? DLA -22.3Q RAL 340.59 RAD $_l?.S V[L 12.294 PTN ?,E3VMP 8.887 DPA "IR.2S

LNCN AZNTH LNCN TIN[ L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

SO.OO 17 3? 30 2?87.?5 "21.41 ?9.40 203.69 133,56 18 43 58 1787.?

60.00 19 4 44 2600.95 "15,64 DD.50 208.8? 127.63 19 48 13 1608.9

?0.00 20 30 7 235?.95 -9.99 52.23 212.93 122.83 21 9 25 "_ 1338.0

80.00 22 12 6 2038.00 -5.37 30.82 215.77 119.48 22 46 4 1038.8

90.00 23 49 52 1723.42 -3.43 8.69 216.84 118.09 24 18 36 723,4

100.00 0 88 33 1513.27 -5,3? 392.18 215.77 11942 1 24 7 513.3

110.00 1 33 29 1404.77 -9.99 341.15 212.95 122.83 1 56 54 404.8

ILllNT T|N_ 130.90 ARRIVAL OAT[ AUG 23 tiTS

OI|TANC[ 3ST,ill EARTH TO MARS

34.096 DAL -4.if kZL 92,t4 HCA 180.63 I_IA tIT,GO [CC ,3DEiT INC 2, t391 Vl 29,41t

APO 208.18 V2 23,412

ETC 2?6.73 LVl -10,94

RAP 313.20 [CC 1.8137

INJ 2 LAY INJ Z LONG

-3.42 62.79

• 24 50.20

_.92 32.03

T.O0 10.30

8.31 34?.81

7.00 331.67

3,92 321.55

DIFFERENTIAL CO_RECTIOlS

TOE -.6731 TRA-1.4011 TC3 -.0233 BAU .0579

ROE -,4855 RRA .1074 RC3 .1368 FAU .04346

FOE .5290 FRA 1.7829 FC3-1.2054 SSP 2847

ODE .9300 BRA 1.4052 BC3 .1387 FSP 298

LAUNCH DATE APR 1S 1971

HELIOCENTRIC COLIC

MID'COURSE EXECUTION ACCURACY ORBIT DETERNINAT[OI ACCURACY

SGT 1700.3 SGR 534.3 SG3 211.9 ST 41.8 SR 25.0 SS 30.9

RRT .1703 RRF ".1834 RTF -.8178 CRT .7886 CRS .6_00 CST .9710

SGB 1702.3 R23 -.0299 RI3 -.8185 LSA 55.0 NSA Z6.9 8$A 1.2

SGI 1703.0 302 525.6 THA 3.39 ELI 46.6 EL2 13.8 ALF 27.90

FLIGHT TIHE 132,00 ARRIVAL DATE AUG 2S 19T1

DISTANCE 360.242 EARTH TO MARl

RL 130.07 LAL .00

NP 206.90 LAP -1.84

RC $7.930 CA. "13.53

PLANETOCENTRIC COLIC

C3 29.?85 VHL 5.455

LNCH AZHTh LNCM TIN[

SO.DO 18 0 ?

60.00 19 8 0

70.00 20 34 18

80.00 22 17 28

90.00 23 55 58

100.00 1 4 16

110.00 1 37 41

LCL 204.38 VL 33.941 6AL -4.84 AZL 92.16 HCA 121.89 8HA 215.20 [CC .31315

LOP 326.29 VP 25.810 GAP 18,12 AZP 88.86 TAL 33g.51 TAP 101.40 RCA 147.81

GP 2.62 ZAL 127.94 ZAP 166.73 ETS 168.64 Z/dE 1?2,63 ET[ 91.25 ZAC 103.24

DLA -22.74 RAL 340.79 RAD 6646.9 V[L 12.235 PTH 7,18 VHP 8.621UPA -16.09

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CDT TIN

2767.43 -20.45 78.4! 203.24 133.95 18 46 14 1767.4

2586.88 -14.72 6?.38 208.46 127.95 19 31 ? 1586.S

2333.16 -9.07 50.90 212,57 123,07 21 t3 11 1333.2

2010.2? -4.41 29.24 215.42 119.56 22 50 59 1010.3

1692.57 -2.44 6.97 2!6.51 118.18 24 24 11 692.6

1484.75 -4.41 3SO,G1 215.42 119,53 1 29 ! 484.?

131'9.98 -9.07 339.82 212.57 123,97 2 O 41 380.0

INC 2.1627 Vl 29.691

APO 282.59 V2 26.469 .

[TC 276.81 LVI -19.18

RAP 315.51 [CC 1.4897

!NJ 2 LAT INJ 2 LONG

-2.40 61.94

1.21 46.14

4.86 31.33

7.94 8.70

9.26 $46.04

?.94 SSO.O?

4.86 $20.29

DIFFERENTIAL CCRRECTION8

TOE -.8895 TRA-1.3889 TC3 ".0124 BAU .0583

RD[ -.4?02 RRA .0969 RC3 .1459 FAU .04498

FOE .5400 FRA 1.8584 FC3-1.3087 8SP 2917

BOG .8179 BRA ?.3923 DC3 .1465 FSP 321

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1731.1 3GR 530.5 393 2[D.| IT 42.4 8R 24.7 88 $2.0

RR7 .185? RRF -.2003 RTP -,8240 CRT .7893 CR8 .6203 CST .9?00

8GO 1810.6 R23 -.0327 RI3 -.8248 LSA 56.1 NSA I?.O 88A 1.2

8GI |734,2 392 520.3 THA 3.58 ELI 47.2 EL2 13.7 ALP 27.21

LAUNCH DATE APR 13 19?1 FLIGHT TIN[ 834.00

HELIOCENTRIC CONIC

RL ISO,O? LAL .00

RP 208.83 LAP -1.83

RC 98.498 GL -13.97

PLANETOCENTRIC CONIC

C3 28.405 VHL 5.330

LNCH AZNTN LNCH TIME

50.00 18 2 49

60.00 19 11 21

70.00 20 38 39

80.00 22 23 T

90.00 0 8 22

100.00 1 S $5

!/0,00 I 42 I

ARRIVAL CAT£ AUG D? 1871

DISTANCE 363.489

LOL 204.30 VL 33.832 GAL -4.72 AZL 92.19 HCA IE3.1B 8HA 212.86 ECC

LOP 327,56 VP 25.474 GAP 17,87 AZP 88,80 TAL 339,S| TAP 102.74 RCA

GP 2.73 ZAL 127,87 ZAP 145.78 ITS 16S.9S ZAE 178,61 [TE 8D.g| ZAC

DLA "23.14 RAL 340.93 RAO $646.4 TEL t2.180 PTH 7.14 VHP 8.342 DPA "19,89

L-I TIN( INJ LAT INJ LONG INJ RT ARC ZNJ AEHTH ZNJ TIN[ PO CST TIN

2747.19 -19,49 77,45 202.84 134,31 14 48 33 1747,2

2364.79 -13,/9 SS.23 209.08 128.ZS IS 54 6 1564.8

2308.16 -8.14 49.5C 212.22 123.28 21 17 7 1308,2

8991.20 -3.43 27.64 213.11 119.68 22 56 8 981.2

1_60.98 °1.42 5.20 218.23 118.25 0 34 3 660,9

1453.67 -3.43 $49.00 215.1| 119.88 ! 34 10 455.?

1354.88 "0.14 338.48 212.22 123.28 2 4 34 355.0

EARTH TO MAR8

.30462 INC 8.1860 Vt 29,DS!

147.88 APO 877.44 V2 26.4?8

103.31 [TC 27e.89 LVX -Ie.3s

RAP 383.81 ECC t.487S

INJ 2 LAT INJ 2 LONG

-1.38 61.09

2.18 48,09

5.81 30.02

8.89 T.97

10.23 344,22

8.89 328.44

5.81 318.93

OIFFERENTIAL CORRECTION8

TOE -.68S2 TRA-I.3753 TC3 -.00C4 |AU .OSRI

ROE ".48S4 RRA .0882 RC3 .1S34 FAU .04841

FOE ,$DTT FRA 1.9371 FCS-I.4205 RSP 8980

BOG ,8061 BRA 1.3782 Be3 .tSSS FSP 346

MID*COURSE EXECUTiON ACCURAC7

SIT 1760.0 $GR 528.6 3G3 E4I.E

RRT .tOE7 RRF -.2187 RTF -,_Dt

I_8 1837,1 R23 -.0358 RI3 -,0308

981 1793.5 SG2 314.7 THA 3.79

LAUNCH DATE APR 15 1971 FLIGHT TIH[ 136,00

HELIOCENTRIC CONIC

RL 180.07 LAL .00

HP 206.00 LAP -1.82

RC 39.137 GL -14.42

PLANETOC[NTRIC CONIC

C3 27.184 VHL 5.211

LNCM AZMTH LN_H TIME

SO.DO 18 5 29

60.00 19 14 48

70.00 20 43 9

60.00 22 _9 3

90.00 O 13 13

100.00 1 15 SI

110.00 1 46 31

DISTANCE 364.699

LOL 204.38 VL 33.728 GAL -4.80 AZL 92.21 NCA 124.43 3HA

LOP 328.83 VP 25,544 GAP 17.23 AZP 88,75 TAL 339.71 TAP

GP 2.83 ZAL 127.?8 ZAP 164.82 ET$ 169.2? ZAE 172.5| ST[

E10.32 [CC

104.13 RCA

81.13 ZAC

ORS|T OETERMINATION ACCURACY

ST 43.1 IN 24.S 88 3).0

CRT .7929 CRI .8201 CIT .8888

L8A 37.1 MSA 17.0 864 1.2

ELI 47.? EL2 13.5 ALF 29,56

ARRIVAL DATE AUG 29 1971

EARTH TO MARS

.29857 XNC 2.2119 Vl 29.891

147.94 APO 2_2,69 V2 26.482

103.39 ETC 276.96 LV! -19.56

DLA -23.59 RAL 341.18 RAD 6645.g VEL 12.129 PTH 7,10 VHP 8.112 DPA -15.69

L-I TXNE INJ LAT INJ LONG INJ RT ASC INJ AZN_H INJ TINE PO CST TXN

2?2?,03 -18.$3 78.4g 202.S0 134,64 18 50 56 1727.0

2542.T0 -12,86 65,11 207.73 128.53 19 5? ]l 1542.7

2282.96 -?.20 48.22 211.90 123.48 21 21 12 1283.0

1951.$3 -2.43 26.00 214.84 11g,77 23 I 34 951,3

1628.24 -.36 3.37 215.99 118,28 0 40 2! 628.2

1426.00 -2,43 347.37 214.84 _19.?? I 3g 3? 426.0

132g.78 -7.20 337.14 211.90 123.48 2 8 41 32g.8

HID-COURSE EXECUTION ACCURACY

DOT 1787.7 Sr.,R 522.8 SG3 257.3

RRT ,2209 RRP -.238? RTP -,8359

$GB 1862.6 R23 ".0388 R13 -,8365

$01 1791.8 SG2 S08.8 THA 4.02

DIFFERENTIAL CORRECTIONS

TDE -.6604 TRA-1.3819 TC3 .0121 8AU .0604

ROE -.4412 RRA ,0798 RC3 .1698 FAU ,04833

POE .$880 PRA 2.0202 PC3-1.5410 68P 3039

BO_ .?g42 6RA 1,3640 BC3 .1662 PGP 372

RAP 318.08 [CC 1.4469

INJ 2 LAT XNJ 2 LONG

-.37 60.23

3.19 47.D3

6.76 28.68

9.86 5.40

11.21 342,33

9.86 326.76

6.76 317.60

ORBIT DETERMINATION ACCURACY

ST 43.8 3R 24.3 SS 34.1

CRT .?962 CRS .6218 CST ,96?7

LDA 58,2 HGA 1?.0 3SA 1.2

EL1 48.3 EL2 13.3 ALF Z5.95

$85



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

L&UkCN DAY£ APR tS IR?$

N[LIKENYII¢ ¢¢_1¢

RL S50,O? LAL ,00

lP 801.7S LAP -S,R2

RC S8,8SO GL -14o88

PLAN£TOCENTRI¢ CO_IC

C$ E5ol97 VHL 5,080

LNCN AZNTH LNCH T|NE

SO.DO ID S 18

ID,OO 19 IS 21

TO.DO 20 47 49

80.00 12 35 18

80.00 0 20 31

100.00 I 22 8

110.00 t 5t 12

FLIGNT TI_ i)l.O0 ARRIVAL DATE AUS $1 |SYt

OIITANC| 370.04S

LQ¢ 804.$8 VL 15.13R GAL o4,48 AZL 91,24 HCA |11.15 INA

LOP 550,10 VP IS,411 GAF t1,?5 AZF $8,SR TAL 359,81 TAP

R,97 ZAL tt_,D8 ZAP |i3,84 [T8 t19*§| ZA[ t?_,SR ET(

EANTN TO NAR!

E|3,|| ECC ,|5817 INC 8,E577 Vl It,el|

lOS,S| RCA 148.01APO 148.$1V£ 24.48Y

TI,|I IAC 105,48 ETC 277,03 LYI -IS,?7

DLA "15,11 RAL 54$.37 RAO I045.4 VEL El,Oil PTH T,O| VNP

L'I T|NE INJ LAT |NJ LONG INJ QT ARC INJ AZNTN |NJ T|NE

2707.01 *|7,57 73,5e 20_.18 134o98 J8 t3 15

t3_.Sl -El,S2 14.00 20?,A2 ttR.TI 20 0 12

2_i_.SS -|.14 44.88 211.|E 123,85 2I 25 27

1921.20 °1,41 24,54 |14.68 119,83 23 T IS

IS94.52 .72 t,49 215.80 118.27 0 47 8

1395.67 -1,41 543,Y1 814,62 119.83 I 43 _|

1304,37 "|.24 555.80 211,62 1_3.63 2 12 56

?.l?O DPA °15.49 RAP 51|.35 ECC 1,42Y8

PO CIT TIN INJ t LAY IHJ 2 LONG

1707,0 ,$4 58,41

1380.R 4.iN 43,87

|25?,6 ?,?1 27,34

gel,2 10.83 3,47

S94.3 12,22 540*30

593.7 10.05 523.04

504,d ?.?| 518o23

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION AccuRACY

|ST 12|3,7 SGR 5|R.| $03 2?4,4 ST 44,4 88 24.0 86 $1.)

RRT .2408 RRF ",2603 flTF ",8407 CRT ,5000 CRi ,t224 CIT .i8iS

8GD 1886,5 R25 -,0424 R15 -.8411 LSA sg,2 NSA 1?.0 88A 1,2

SG! 1818.4 SG2 502.8 TNA 4.27 [L! 48.8 £L2 13.1 ALF 23.32

FLIGHT TINE 140.00 ARRIVAL DATE 8(P 2 1971

DIFFERENTIAL CORRECTION8

TOE -.8354 TRA-I.3475 TC3 °0257 IAU ,08_0

ROE -,4273 RRA .0648 RC3 ,1768 FAU *05019

FOE .6089 FRA 2.1072 FC3-1.6?15 BSP 3091

80( .78Z4 8RA !.548_ BC3 .1784 FSP 400

LAUNCH DATE APR 13 1972

HELIOCENTRIC CC_IIC

RL 150.07 LAL .00

OI8TANCE 373.43g EARTH TO MARS

LCL 20A.38 VL 33.940 GAL -4.37 AZL g2,26 HCA 126,9e 8NA 208.|7 [CC ,2ol?g INC 2.2643 VI 29,691

RP 206.72 LAP -1.81

RC 60.633 GL -IS,35

PLANCTOCENTRIC CONIC

C3 24.925 VHL 4.993

LNCH AZNTH LNCH TIME

50.00 18 11 6

SO.DO 19 22 0

70.00 20 52 41

80.00 22 41 54

80.00 0 28 20

lOD°DD I 28 42

lID.GO I 56 4

LOP 531.37 VP 25.304 GAP 16.37 AZP 88.64 TAL 339.93 TAP 108.89 RCA 148.0Y APO 264.28 V2 28.481

GP 3.|1 ZAL 12T.5? ZAP 162.83 ETS 169.73 ZAE 172.24 ETE 73.49 ZAC 103.58 ETC 2T7.09 LVI -18.98

DLA -_4.42 HAL 541.56 RAD 8645.0 VEL 12.037 PTH 7.02 VHP ?,838 OPA -15,28 RAP 316.56 ECC 1.4|02

L-I TIN[ ZNJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

2_?.10 -16.61 74.64 20t.89 153.25 IS 55 53 1687.1 1.54 58.58

2498.55 °10.97 62.90 207.14 129,03 20 3 39 1498.5 5.09 44.91

2231.93 -5.27 45.53 2ti.38 123.79 21 89 53 1231.9 8.87 2S.97

1890.11 -.35 22.63 214.44 119.86 23 15 24 890.1 11.82 1.88

1559,51 1.85 559.54 215.66 118.22 0 54 20 559.5 13.24 531.30

1364,58 ",35 544,00 214.44 119.86 1 51 27 364,8 11,88 323.28

1278.74 "5.27 534.44 211.58 123.79 2 17 22 278.7 8.87 514.89

DIFFERENTIAL CCRRECTIONS

TOE -.6504 TRA-I.$3ZZ TC3 .03Sl 8AU .0440

ROE -.4143 NRA .0558 RE3 .1875 FAU ,05214

FD[ .6309 FRA 2.1986 FC3-1.8110 88P 5141

BDE .7712 DRA 1,3335 BC3 ,1919 FSP 450

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1e37.9 3GR 515.8 503 202,| 8T 45.0 8R 23.8 88 38.4

RRT .2625 RRF -,2842 RTF -.8458 CRT .8045 CR8 ,8239 CST .g851

8GB 1908,S R23 ".0484 RI3 -,8487 LSA 60.3 NSA 16.9 88A I.Z

SGI 1845.3 $02 496.1 TNA 4.54 ELI 49.3 EL2 12.9 ALF 24,88

LAUNCH DATE AP8 15 |971 FLIGHT TIME 142,00 ARRIVAL DATE 8EP 4 1971

HELIOCENTRIC CONIC

RL 180,07 LAL ,00

NP 2DG.?O LAP -!.80

RC 61.483 GL "1S.e2

PLAN2T_ENTRIC CONIC

C3 23.934 VHL 4,882

LNCH AZNTH LNCH TIN[

SO.O0 18 14 l

80,00 |8 25 46

TO,DO 20 57 45

80,00 22 48 $5

90.00 0 38 41

100.00 I 35 42

I|O.O0 2 | Y

DISTANCE 376.956

LOL 204.38 VL 33.453 GAL "4.28 AZL 92.25 NCA 125.23 SNA

LOP 532,84 VP 15.192 GAP 15,95 AZP 88.58 TAL 340,05 TAP

GP 3,25 ZAL 127.45 ZAP 1CI.80 ETS 189.91 ZAE 1?E.08 ETE

EARTH TO MAR1

204.5_ [CC .27502 INC 2.28]8 V! 18._21

108,2| RCA 148.13 APO 880.51 V2 26.484

70.64 ZAC 103.69 ETC 277.15 LVl -20.18

OLA -24.88 RAL 341.75 RAO 8|44.5 VEL 11.898 PTH 6.99 VHP 7.408 DPA -15.08 RAP 318.78 ECC |,3939

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTfl INJ TIME PO C|T TIM INJ 2 LAT INJ 2 LONG

2887.32 -15.85 73.74 201,84 135,53 18 58 28 1887,3 2.83 5Y.YS

2478.48 -10.02 61,81 208.90 IEg. E4 20 ? 3 1478.5 8.08 43.85

2208.08 -4.28 44,17 21I.J8 I23.92 21 34 31 1206, I g.b3 24,58

1858,17 ,75 20.88 214.31 119.05 23 Ii 55 8S0.2 12.02 .OR

1522,88 5,03 357,50 215,58 1.18,t3 ! E S 523.0 14,29 338.13

1332.64 ,73 342,25 E14,$1 119,85 I 3T SS 332.8 12.82 321.42

1852.88 *4.29 333,08 211,18 tE3,g2 E 2Z 0 252,8 8.83 513,50

DIFFERENTIAL C¢RRECTION8

TOE *.8433 TMA-I.)iS? TC3 .05211AU ,OllI

ROE -°40|y RRA °0424 RC3 ,1998 FAU ,0542|

FOE ,8538 rRA 2i2852 FC3"I,IIO8 lip 3tOY

lot ,?80I IRA 1,3IY3 |C3 o208S FSP 465

MID-COURSE EXECUTION ACCURACY OARIT OETERR1NATION ACCURACY

8GT 1860.7 IGR 5i2,4 8G3 312.0 ST 45.6 $R 23,S Sl 3Y.I

RRT ,285S RRF ".3088 RTF o,_98 ¢RT .8Oil CRI *lily Cll .lilY

508 1828.8 R23 ".0308 R13 -.831_ LiA 81.3 NIA lE.R IIA |,2

$01 118|.8 502 489.4 THA 4,83 [Lt 4t.7 ELE 127 ALF 24.38

LAUNCH DATE ARM 13 19?1 FLIGPT TIME 144.00 ARRIVAL OAT_ 5EP 8 lift

MELIOCENTRIE CONIC

RL 150.07 LAL .00

RP |08,88 LAP "I.?R

RC 88.388 GL "18,3I

PLANETOC2NTR|C CONIC

C3 23.017 VNL 4.798

LNCN AZMTH LNCN TIM2

30.00 18 17 I

80.00 19 29 40

TO.DO 21 3 3

80.00 22 58 _3

SO.D0 0 45 57

100.00 I 45 i!

110.00 2 8 ES

DIFFERENT IAL CORRECTIONS

TD[ -.6307 TRA-I.2910 TC3 .0813 8AU .O?OI

HDE -.3893 RRA .0310 RC3 .2128 FAU ,05845

FD[ .0788 FRA 2.3g57 FC3-2.1232 08P 3127

DOE .7412 ERA 1,20|4 BC3 ,2277 FSP 496

OISTANC[ 580,471

UOL 108.31 VL 53o571 tAL -4.1| AZL 81.51 NCA tt|,SO |NA

LOP 535,81 VP 15,08_ |AP 15.34 AZP 88,55 TAL 340,17 TAP

GP 5.40 ZAL 127,32 ZA@ |80.?4 [T8 170o0R ZA[ i71,84 [T£

EARTH TO MARl

10t,il [CC ,21881 INC 1,3204 Vl tg,tll

101,IT RCA |48.18 APO 2S?.OA V2 El,411

88,41 ZAC 103.S! [TC 277,20 LVI -£0,40

DLA -85.58 RAL 341.83 RAO ||44.E VEL 11,93| PTN 8.8| VHP

L-I TIME INJ LAT |NJ LONG ZNJ RT A$C |NJ AZMTH |NJ T|M(

2847°85 -14,65 72.85 201.42 135.78 15 1 8

2454,40 -$.07 |0,?2 206,70 125,44 20 lO 55

8113.88 -3,30 42.T9 2il.03 i24,01 21 30 22

1823,15 |.85 10.07 214.23 !13.81 23 86 48

1484.43 4._8 353.34 _13,58 117,98 t _0 42

1289,62 1,85 540.43 214.23 lig,RI 2 4 50

1226.T0 -3.30 331.71 211.03 124.01 2 26 51

MID-COURSE EXECUTION AccuRAcY

8GT 1866.3 SGR 509*6 SG5 352.8

RRT .3116 RRF -.3374 PTF -o8585

SGB 1934.6 823 -.0535 R13 ".8597

SGI 1873.5 $G2 482.4 TNA 5.21

7.187 OPA -14.87 RAP 31|,13 [CC t.5788

PO CST TIN INJ 2 LAT IMJ 2 LONG

1847.8 3.82 38.83

1454,4 ?.02 42.?8

11Tg,g 10.60 23.17

825.1 13.84 358.13

484,4 15.37 333.8_

209,6 13.84 _g,50

226.7 10.60 312.00

ORBIT DETERNINATION ACCURACY

ST 45.5 8R 23.3 85 38.8

CRT .8120 CR8 .6276 C$T .0830

LEA 6|.9 MSA 16.8 88A 1.2

ELI 4g.G EL2 12.5 ALF 24.16

588



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 18 1671

MELIO¢ENTRIC CONIC

RL 150,07 LAL ,00

RP 806,67 LAP -!,78

RE 63.375 6L -16.61

PLANETOCENTRI¢ CONIC

C3 22,171VHL 4,709

LNCM AZMTM LNCN TIME

80,00 16 20 5

60.0O 18 33 42

70,00 21 6 34

60.00 23 4 22

80.00 0 86 2

100.00 ! 51 10

110.00 2 11 58

FLIGHT Title 141.00

DIlTANCE 384,0S8

33,284 GAL "4,06 A2L 92,35 HCA 130,7? IRA

ARRIVAL OATE 6EP 8 1971

LOt. 204,38 VL

LOP 335,18 VP 24.982 GAP 15,14 kZP 08,47 TAL 340,29 TAP

GP 3_$6 ZAL 12T.17 ZAP 159,66 [TS 170.19 ZAE 171,80 ETE

EARTH TO MARS

ZOS,D3 ICE ,26256 INC 2,3490 VI R6.661

111,01 RCA 148,25 V2 28,496

I1,?? ZAC 103,84 LVI -20.61

APO _53,82

ETC 27T.25

OLA "ES*?9 RAL 342.12 RAD 0643,| VEL 11.923 PTH S.93 VHP 1,974 DPA "14.6S RAP 317,0A ECC 1,314i

L-| TIN[ |NJ LAT IMJ LONG INJ RT ASC |NJ AZMTH INJ TINS PO CST TIM INJ 2 LAT 1NJ 2 LONG

2628.17 -13.74 71.98 201.24 136.01 18 3 53 1628.2 4.59 86.11

2432.41 -A.12 89.65 203.54 129.61 20 14 14 1432.4 ?.98 41.71

2153,48 -2.29 41,41 210.92 124.09 21 44 27 1153,5 11.56 21.?4

1791,04 3.00 17.19 214.21 229.72 23 34 13 791.0 14.87 331.18

1443.$5 5.56 353.04 215.62 117.77 1 20 6 443.6 16.49 331.54

1265.49 3.00 338.56 214.21 1|9.72 2 |2 15 265.5 14.87 317.46

1200.29 -2.29 330.33 210.92 124.09 2 31 56 200.3 11.56 310.68

DIFFERENTIAL CCRRECTIONS

TOE -.6300 TRA-I.2780 TC3 .0859 EAU .0716

ROE -.3780 RRA .0192 RC3 .2259 FAU .05878

FDE .7015 FRA 2,5029 FC3"2,2953 BSP 3231

80[ ,7347 BRA 1.2791 BC3 .2417 FSP 533

MID-COUR3E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 1892.5 SGR 507.4 SG3 354.6 ST 46.3 3R 23.0 $$ 40.0

RRT ,3384 RRF -.3673 RTF -,8395 CRT .8187 CR3 ,6506 CST .9609

SGB 1859.4 R23 -.0604 R13 -.8612 LSA 65.1 NSA 16.9 SSA 1,2

SGI 1900.8 SG2 4?5.4 THA 5.33 ELI 50.2 EL2 12.2 ALF 23.61

FLIGHT TIM( 148.00 ARRIVAL DATE SIP 10 1971

DISTANCE 387.394 EARTH TO MARS

LOL 204.38 VL 33.221 GAL -3.97 ATL 92.33 HCA 132.04 SHA 199,57 ECC .25689 INC 2.3806 V_ 25.651

LOP 336.45 VP 24.885 GAP _4._5 AZP 88.41 TAL 340.42 TAP

GP 3.74 ZAL 127,02 ZAP 158.55 ITS 170.39 ZAE 171.69 ETE

LAUNCN DATE APR 18 1971

HELIOCENTRIC CCNIC

RL 150.07 LAL .O0

RP 206,68 LAP -1.77

RC 64,414 GL -17,32

PI.ANETOCENTRIC CONIC

C3 21.391VHL 4.625

LNCN AZMTH LNCH TIRE

50.00 16 23 15

60.00 19 3? 51

?0.00 21 14 20

80.00 2) IR 88

80.00 1 ? 19

100.00 1 59 46

110.00 I 17 43

1_E.48 RCA |48.30 AlSO 250.83 VE 2S.496

65.69 ZAC 104.09 ETC 277.29 LVl -20.03

DLA -26.2T RAL 342.30 RAD 6643.5 VEL 11.891 PTH 6.90 VHP 6.768 DPA -14.44 RAP 31?.20 [CC 1.3520

L'I 7|M2 _NJ LAT INJ LONG INJ RT ARC INJ AZMTH IHJ TIME PO EST TIM INJ 2 LAT |NJ 2 LONG

2608.85 "12.78 71.13 201.09 136.23 19 6 44 I208.8 5.56 55,80

2410.42 -7.16 38.58 20C.42 129.77 20 18 2 1410.4 0.93 40.63

2126.73 -!.27 40.02 210.86 124.t3 21 49 4? 1126.T 12.53 20.27

1755.40 4.20 15.23 214.26 1|9.59 23 42 14 755.4 IS.93 394.01

1889.36 8.96 350.54 215.76 117.48 1 30 38 399.4 !?.68 320.83

122t).87 4.20 338.80 214.28 119.59 2 20 18 229.9 19.93 318.$6

11?3.S4 -1.27 328,93 210.88 124.13 2 37 16 173.5 12,53 309.19

DIFFERENTIAL CCRRECTION8

TD[ ".6284 TRA-I.2628 TC3 ,0943 BAU ,0738

ROE -*38OR RRA .0070 RC3 .2398 FAU .0812?

FOE ,72?1 FRA 2.6151 FC3-Z,4798 88P 3298

BOE .7259 8RA 1.2630 BE3 .2579 FSP 3?2

M]D-COUR3E EXECUTION ACCURACY _BIT DETERMINATION A_CURACY

8ST t911.6 3GR 506.0 SG3 377.9 ST 48.8 83 22.7 88 41.3

RRT .3873 RRF -.3993 RTF -.8817 CRT ,8254 ERR .6341 TIT .8890

8GB 1977.4 R23 -.0673 R13 -.8836 LSA 64.E MIA 16.9 96A |.l

8G1 1821.2 802 488.2 THA 5.gO EL1 50.? EL2 I1.S ALF 23.19

LAUNCH DATE APR 18 1971 FLIGHT TIME 180.00 ARRIVAL DATE SiP 12 1971

HELIOCENTRIC CON|C

RL 150.07 LAL .00

RP 206.89 LAP "].78

RC 68.512 GL -17.83

PLANI_TOCENTRIC CONIC

C3 20.671 VHL 4.547

LNCH AZMTH LNCN TIME

SO,DO 18 26 31

80.00 16 42 10

TO.D0 21 20 24

80.00 23 22 20

90.00 I 20 14

106.00 2 9 8

110.00 2 23 47

OIFFERCNTIAL CCRRCCT|ON8

TOE -.6216 TRA-1.2452 TC3 ,104| 8AU ,0761

ROE -.3564 RRA -.0055 RE3 .2548 FAU .08390

FDE .7540 FRA 2.?335 FC5-2.8763 38P 5345

8OE .7185 8R4 1.2452 8C3 .2752 FSP 613

DISTANCE 391.374

LOL 204,38 VL 83,152 GAL -3.87 AZL 92.41 HCA 133.3| 8HA

LOP 337.T2 VP 24.792 GAP 14.36 AZP 88.34 TAL 340.54 TAP

GP 3.92 ZAL 126,88 ZAP 157,42 ET3 170,38 2AE 171,60 ETE

EARTH TO MARS

_98.20 ECC .23153 INC 2.4128 Vl 2V.eSI

113.85 RCA 148.35 kPO 248.08 V2 28.495

85,17 ZAC 104.28 ETE 2?7,33 kVl -21.05

LAUNCH GATE APR 15 1871

DLA -26.78 RAL 342.49 RAD 6643.| VEL 11.86| FTH 8.88 VHP

L-! TIN[ INJ LAT XNJ LONG IHJ RT ASC INJ AZMTH 1NJ TIME

2589.67 -!1.85 70,28 200.89 158.43 |9 9 40

2388.44 -6.20 57,5! 208.34 129,90 20 21 59

2099.58 -,23 3S,60 210.85 124.15 2! 55 24

1717.92 5.46 13.15 214.38 119.40 23 50 58

1550.41 8,46 34?.78 216.01 117.08 I 42 44

1192.59 5.45 334.52 214.38 119.40 2 29 0

1148.40 ".23 327.5_ 210.85 124.15 2 42 53

HID-COURSE EXECUTION ACCURACY

5GT 1928.5 SGR 505.4 3G3 402.8

RRT .3979 RRF ".4334 RTF -,_40

863 1991.T R23 -.0749 R13 -.8852

SGI 193T,6 SG2 461.1THA 8.32

HELIOCENTRIC CONIC

RL 150.07 LAL .DO

RP 206.71 LAP "1.74

RC 66.66? GL -18.38

PLANETOCENTRI¢ CONIC

C3 20,008 VHL 4.473

LNCH AZNTH LNCH TIME

90.00 18 26 53

60.00 19 46 39

70.00 21 26 47

80.00 23 32 38

90.00 1 35 41

100.00 2 18 26

110.00 2 30 10

6.569 DPA -14.22 RAP 317.29 [CO 1.3402

PO CST TIM INJ 2 LAT 1NJ 2 LONG

1589.7 8.52 |4.43

1388.4 9.88 3V._5

1099.8 13.S1 10.77

717.9 t7.02 351.76

350,4 18.90 325.58

192.4 17.02 313.13

146.4 13.51 307.69

ORBIT DETERN|NATIOR ACCURACY

ST 47.2 3R 22.5 88 42.5

CRT ,8324 CR8 ,8355 C8! .9870

LSA 65.2 MSA 16.9 83A 1.2

ELI 51.0 _L2 11.5 ALF 22.84

FLIGHT TIME 152.00 ARRIVAL OAT[ SIP 14 1971

DI8TANC[ 395.098

LOt. 204,38 VL 33.088 GAL -3.7g AZL 92.45 HCA 134,58 8MA

LOP 338.80 VP 24,702 GAP 13.90 AZP 88.28 TAL 340.67 TAP

GP 4.12 ZAL 128.89 ZAP 156.28 ETS 170.45 ZA£ 171.53 ETE

EARTH TO MARS

!g8.94 ICE .24647 ]NC 2.4459 Vl 29.691

115.25 RCA 148.40 APO 245.48 V2 26.4g3

65.18 ZAC 104.44 ETC 277.36 LVI -21.27

OLA -2?.28 RAL 342.68 RAG 6642.8 V[L !1.833 PTH 6.85 VHP 6.376 DPA -14.00 RAP 317.34 ECC 1.5295

L*I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH ]NJ TIN( PO CST TIM ]NJ 2 LAT INJ 2 LONG

2570.65 -10.91 89.45 200.92 136.60 19 12 43 1570.7 7.4? 53.6d

2386.45 -3.24 56.45 206.31 130.02 20 28 5 1368.5 10.82 58.46

2071.98 .62 37.18 210.00 124.15 22 I 19 1072.0 14.49 17.24

1878.05 8,79 10.94 214.58 119.15 24 0 36 678.0 18.15 349.34

1293.88 10,22 344,51 216.41 116.51 1 57 15 293.9 20.27 321.99

1152.50 6,?9 332,31 214.58 119.15 2 38 38 152.5 18.15 310.70

1118.80 .82 326.08 210.90 124.15 2 48 48 118.8 14.4g 306.15

DIFFERENTIAL CCRRECTION6

TDE -.6186 TRA-1.2257 TC3 .1142 BAU .0766

ROE -.3464 RRA -.0185 RC3 .2?05 FAU .06670

FOE .7819 FRA 2.8580 FC3-2,8861 BSP _3_S

BDE .?065 BRA 1.2258 8C3 .2937 FSP 687

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1037.0 SGR 506.1 SG3 428.8 ST 47.5 SR 22.2 SS 43.9

RRT .4303 RRF *.4694 RTF -.8683 CRT .8400 CR$ .6436 CST .g549

$GB 2002.0 R23 -.0831 R13 -.8689 LSA 66.2 NSA 16,9 SSA 1.2

SG1 1549.5 $62 453.8 THA 6.T8 ELI 51.2 EL2 11.2 ALF 22.55

567



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE ASR 15 SSYS

HELIOCENTRIC CCNIC

RL riO,O? LAL ,OO

RP HOG.T3 LAP -t,?$

RC 87.8?7 GL -18.SO

PLANETOCENTRI¢ CONIC

¢) 19,400 ¥NL 4.405

LNCH AZNTH LNCH TIME

SO.DO 18 $S E!

IO.OO 1S $1 18

70.00 21 35 32

9O.OO 23 44 g

90.00 I 56 0

IOO.O0 2 30 S?

110.00 2 36 54

FLIGHT TIN| |54,00 ARRIVAL DATE 8EP 19 tSTI

DISTANCE 398,$55 EARTH TO NAN8

LOL |04,68 VL $3.OES GAL -3,70 AZL 92,48 HCA |)3,84 8HA Ill,T7 ECC ,|4|T! INC |.4i07 vl 2i,iS!

LOP 34Q,28 YP E4tilT GAP 13,S2 AZP 88,21 TAL 340,80 TAP ItS.S4 RCA 148.45 APO 243.08 V2 28,489

GP 4.33 ZAL 128.31 ZAP lSS.O3 ETS 17D,5| ZAE 171,49 ET( S5,74 ZAC 104.84 (TC 277,38 LVl "21.50

DLA "27,77 RAL 848.86 RAD 61_2,D TEL 11,80T PTH 6.83 VNP S,189 DPA "13.77 RAP 387.$8 [CC 1.$183

L-I TIN| INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TZH[ PO CST TIN INJ 8 LAT INJ 2 LONG

ESSI.?9 "g,g7 D8,64 20O,gO 13S,77 19 IS S3 1551,8 8.41 5E.SS

2344.46 "4,86 55,39 20$,33 130,11 EO $0 22 1344.S 1|.77 37.3?

2043,83 1.90 35,69 211.00 124,11 52 ? 35 1043.8 15.48 15,66

1634.86 8,51 S.53 214.87 1t0.81 24 !1 24 634.9 19,33 346.87

1222.$S IE,36 940,35 217.04 115.64 8 16 22 222.4 21,86 $17.)?

1109.63 D.E1 )29.89 2J4.87 118.81 2 49 27 109.3 19.33 308.04

1090.45 1,90 324.61 Eli.00 124.11 2 35 4 90,7 15.48 304.5?

DXFFERENT IAL C_RRECTIONS

TOE -.8102 TRA-1.2OSt TC3 .1224 BAU ,0810

ROE -.3369 RNA -.G320 RC3 ,2872 PAU .D6964

FD£ .8117 FRA 2,9893 FCSoS.ID80 DSP 3404

BOG .6970 8RA 1.2056 BC3 .3122 PSP 705

LAUNCH DATE APR 1S 197]

HELIOCENTRIC CONIC

RL /SO.OTLAL .00

RP 208.77 LAP -1.71

RC 89.140 GL -19,45

PLANETC_ENTRIC CONIC

C3 18.842 VHL 4,341

LNCH AZNTH LNCH TIRE

SO.DO 18 36 57

60,00 19 56 8

7O.O0 21 40 40

80.00 0 1 19

89.17 2 S6 52

100,00 2 44 11

11D,OO 2 44 2

NID-C_R$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1944,5 6OR S08.2 SO3 456,6 8T 47.8 SR 21.g 88 4S.£

RRT .4641 RRF -,5073 RTF -.8681 CRT .8486 CRS .6499 CST .9527

SOB 2009.8 R23 -,D925 R13 -.0712 LSA 67.2 NSA 17.0 8SA 1.2

691 1939.5 892 446.7 THA 7,30 ELI 51.4 EL2 _0.8 ALF 22.$1

FLIGHT TIME 156.00 ARRIVAL D4TE 8[P 18 19?1

DISTANCE 402.650

LOL 204.38 VL 32.969 GAL -).62 AZL 92.52 HCA 137,11 |HA

LOP 341.52 VP 24,535 GAP 16.26 AZP 88.1D TAL 340.92 TAP

GP 4.$6 ZAL 126.S) ZAP 156,82 ETS t70.55 ZAE 171.47 ETE

EARTH TO MARS

194.47 [CC .53722 INC 2.5175 Vt 52.821

110.06 RCA 148.49 APO 240.85 V2 26.4L5

66.85 ZAC 104.86 [TC 2?7.40 LVI -21,73

DLA -26.?g RAL 349.09 RAD 6642.) VEL 11,784 PTN 6.81 YNP D,OOD DPA -13.54 RAP 917.34 ECC 1,5101

L-| TIME INJ LAT [NJ LONG INJ RT ASC INJ AZNTH ZNJ TIME PO CST T|M |NJ 2 LAT INJ 2 LONG

2555.08 -9.05 6?,83 GOD.92 136,91 19 19 ID 1533.1 9.54 52.07

E622.43 "3,61 54.)4 206.39 130.19 ED 34 51 1322,4 12.70 36.26

2015.04 3.00 64,19 211.t6 124.D4 22 t4 _5 IOlS,O 18,48 14.02

1586.92 9.7? 5.83 215.29 115,35 O 27 46 556.9 20.59 343,87

1085.12 16.86 352,43 218,Tg 113.06 2 54 57 85.1 24.92 308.50

1061.39 9,77 327,19 215,29 118,35 S I 52 61.4 20,59 3N5,04

1061.05 3.00 625.11 811.16 154.04 3 I 44 61,9 18,48 3D2,64

DIFFERENTIAL CCRRECTION8

TOE -.8041 TRA-1.1828 TC3 .1SOt DAU ,DDSS

8D[ ",$279 IRA -.045| Re3 ,SO4E PAU ,DYE??

FOE .842i FRA 6,1267 FC3-)o3435 DDP _4ZE

DOE .D873 DRA !.1837 BCS ,3315 PIP 753

LAUNCH DATE AF8 15 1971

HELIOCENTRIC CONIC

RL 15D,07 LAL ,OO

RP 204,81 LAP "1,70

RC 70.455 GL -20.00

PLAN[TO¢ENTRIC CONIC

C$ 18,332 VHL 4,262

LNCH AZNTH LNCH TINS

50,00 IS 40 41

80,00 t0 I tl

70.DO 21 48 17

80.OO 0 17 12

84.2! I 51 27

100.00 3 O 4

110.00 2 51 38

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

SOT 1947,4 8OR SIE.D SO3 405,9 IT 47.9 8R 21.? 88 46.D

RRT .4991 RRF 0.5465 RTP-,RGS? CRT ,8574 CRS .8378 CST ,9504

8On EDI),6 RE) -*lOEB R]) -o8?33 L8A S8.E NIA 17.0 St* 1.t

SGI 1918.0 SG2 43g,7 ThA ?,67 ELI St.6 EL8 10.A AL_ |2.IS

FLIGHT TI_ 158.D0 ARRIVAL DATE 8£P EO 1971

DISTANCE 40S.4?7 [ASTH TO HAll

LOG 204,58 VL 38,915 GAL -3.55 AZL 92,55 HCA 138.5e 8NA tQA.DG [CC .85300 |NC E.55_4 VI 88,881

LOP 348,?9 VP 24,435 GAP 12,91AZP 85.09 TAL $41,04 TAP 119,4| RCA 148,53 APO 838.78 V| 28.440

GP 4.80 ZAL 121.14 ZAP 132.55 [T5 170.57 ZAE 171.46 [TE 88,98 ZAC 105.10 ETC 877,41LVI -2i.S?

DLA -88,82 RAL 546,$0 RAG 6642.1VEL 11.762 PTN 6,79 VHP 5,835 DPA -13.$0 RAP $17.29 ECC 1.$017

L-i TIM2 |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CIT TIN |NJ 2 LAT ]NJ 8 LONG

25|4,58 -8,12 67.04 200.98 137.04 19 22 35 15|4.5 10.26 51,27

230D.35 -2,34 53,28 206.51 130.84 EO 39 32 1300.3 13.64 35.1!

1905,44 4.12 32.63 211,55 123,93 22 21 22 985.4 17.49 12.32

1551,85 11.55 8.65 215.86 117,72 O 42 45 531.3 21.97 540.12

12|2.25 |7.)3 341.96 210,78 113.39 2 18 39 215.5 25.40 51?.77

1005,72 11.55 524.02 215,$6 117,72 5 16 40 ' S.? 21,97 501.49

1D$2.58 4.12 321.55 211,59 123,95 3 e SO 32.5 17,49 S_1.54

DIFFERENTIAL CCRREC?|ON6 HID-COURSE EXECUT|ON ACCURACY

TOE -*|9Y2 TRA*I,ISD5 TC3 .1555 DAU .OSSO SOT 1945,4 SGR Sl?,8 SO5 $18,5

ROE ".$t84 RRA -.0505 RC3 *523T PAU ,07607 RRT ,3543 RRF ",$855 RTF ",_,OT

FOE ,5755 FRA $,t715 FC$-3,SSES BSP )433 SG8 80|4.1 RE5 "*!145 HI3 ",8749

|DE .6778 ERA t.1611 8C3 ,3508 PiP SO? SGI ISS?,O 868 433,1 THA 8,§|

LAUHCN DATE APR 15 1S71 PLIGHT T|N[ tSO,O0

HELIOCENTtIC CONIC DISTANCE 4|D.635

8L 150.07 LAL .OO LO(. 204.58 VL 38.865 GAL -3.40 AZL 92.60 HCA 139.$5 SNA

RP 2OS.8T LAP -1,58 LOP 344.0S VP 24.301 GAP 12,56 AZP 58,02 TAL 341,1S TAP

RC 71,818 GL -2Q.58 GP 5.07 2AL 125.95 ZAP 151.25 [TS 170.55 ZA( 171,46 [T[

PLANETO¢ENTRIC CONIC

C) 17,86i VHL 4,227 DLA "25.5S RAL 546,52 RAD 6641.9 VEL 11.743 PTH 6.77 YHP

LNCH AZNTN LNCH T|N[ L-| T|ME |NJ LAT INJ LONG INJ RT ASC |NJ AZHTH |NJ T|N[

SO.O0 18 44 33 2496.09 -T.EO 66.25 201,09 137.16 19 26 9

8O.OD EO 6 20 2278.15 -1.36 52.22 206.68 130.28 ED 44 28

70.D0 2t 58 2) 1954.65 5.28 51.03 211,69 125.79 22 28 55

80.DO D 38 14 1459.85 13,78 )_8,$2 216.71 119.75 1 2 38

81.77 I 37 51 1268.95 17,80 548.3q 218.69 !13,73 I 59 0

100.D0 3 21 8 G222.$4 13.78 2g7.60 218,71 118.75 5 4 50

110.00 2 59 4t 1001.65 5,28 61g.95 211.69 126.79 3 16 27

DIFFERENTIAL CCRRECTION6 HID-COURSE EXECUTION ACCURACY

TDE -.5808 TRA-1.1309 TC3 .1471 BAU .D894 SOT lg34,5 SCaR 526,0 SO3 545.5

RDE -.3112 IRA -.0765 RC3 ,5440 FAU .D7965 RRT .5?06 RRF -.6271 RTF ".8728

FOE .g046 FRA 3.420g FC3-S.8596 BSP 6387 SOB 2004.5 R23 -.1261 R15 -,8779

BDE .8642 DRA 1.1635 BC3 .3_42 FSP 860 SO1 lgS8,6 $G2 426.6 THA g,26

OND|T DET[RRINAT]ON ACCURACY

IT 48.0 SR 21.4 41 40.D

CRT ,8570 CRS ,44§1 CJT ,1477

LSA SO.! RSA |7.0 SSA 1,8

[Lt 51.S EL2 5,9 ALF t2,0!

ARR|VAL DATE 8[P 22 tS?t

EARTH TO NAIS

188,71 ECC .28904 XNC |,5954 V| 18.891

120,SO RCA |46,57 APO 838.S$ V2 28.474

70.?9 ZAC 105.38 (TC R77.42 LV! -22,21

5,667 DPA -13.05 RAP 517.20 [CC t,2940

PO CST TXN INJ 2 LAT |NJ 2 LONG

1496,1 11.17 50,4?

1278.2 14.97 34.01

954.8 18.51 10.54

45g.8 25.62 S35.45

268.9 26,04 322,10

5222.S 23.82 274.73

1.7 18.51 299.46

ONDIT DET[RNINATION ACCURACY

ST 47.7 SR 21.2 69 49.3

CRT .8768 CRS .G?38 C$T ,9451

LSA 69.8 NSA 17,1 SSA !.1

ELI 51,5 EL2 g.5 ALF 22.04

568



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM DATE APR 15 1971

HELIOCENTRIC CONIC

RL lID,O? LAL ,00

RP 201.93 LAP "t.66

RE 73,R28 GL -E1,16

PLANETOCENTRIC CONIC

C3 17,443 VHL 4,|??

LIqCM AZMTM LMCH TIME

50.DO ID 48 34

90.00 20 12 0

70,00 26 5 5

79,05 I 63 56

79,85 1 23 56

79.95 I 23 56

110.00 3 8 30

PLIGHT TI_ 1i2.00

DISTANCE 4|4,218

3E,It$ 6AL -3,41 AZL 92,44 HCA 140,9| 5NALO_. t04,38 VL

LOP $45,33 vP 64,300 GAP |E,t3 AZP 07.95 TAL 341.27 TAP I|Z,I! RCA 140,61 APO 235.00

GP 5,35 ZAL 125.75 ZAP |49,gl [T8 |TO.§9 ZA[ IT|,45 ET[ T3,5| ZAC t05.54 [TC 27?,42

DLA -e9.9O RAL 343.76 RAO 6641.7 TEL 11,725 PTH t.?6 VNP S.S06 OPA "12,00 RAP 317,07

L-I TIME |NJ LAT INJ LONG INJ RT AGE INJ AZNTH ZNJ TIME PO CST TIM INJ 2 LAT

24?7,81 -6.29 6S.41 20|.2| 137,26 19 29 52 147?.8 12,08

2255.9? -.35 51,15 206.91 130.30 20 49 36 1253.9 15,50

1923.05 6.49 29,35 212.09 |23.61 22 3? |! 923,0 19.56

1310.g6 18.27 349,69 215.70 114.09 1 45 4? 311.G 26.61

1310.99 ID.27 349.69 218.70 114.09 I 45 4? 311.0 29,61

1310.96 18.27 349.69 218.70 114.09 I 45 4? 311,0 26.61

6257.89 6.49 296.18 212.08 125.61 4 52 46 5257.9 19.56

ARRIVAL DATE 9[P 24 ID71

EARTH TO NAIl

|9|,|5 ECC ,22551 INC 2,65T? Vl 69,991

V2 29.486

bVI-22.47

ECC 1,6971

INJ 2 LON6

49,67

36.87

8,97

325.39

323.38

325.58

Z75.49
DIFFERENTIAL CCRRECTION8

TOE -.5844 TRA-I.1096 YC3 .1391 BAU .Ogll

RDE -.3040 RRA -.093Q RE3 .3650 FAU .08322

FOE .9428 FRA 3.5831 FC3-4.1299 BGP 5437

BDE .6588 BRA 1.1125 8C5 .5905 FGP 923

MID-COURSE EXECUTICN ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1932,4 SGR 537,1 SG3 584.2 8T 48.0 SR 21.0 88 50,9

RRT ,6050 RRF -.6678 RTF -.8?13 CRT .8889 CR5 .8858 CST ,9419

SG8 2005.6 R25 -,1455 R13 -.8774 LSA 79.9 MSA 17.2 SGA 1,1

861 1960.8 882 421.5 THA 10.01 ELI 51.6 EL2 8.9 ALF 21,94

LAUNCH DATE APR 15 lg71 FLIGHT TIME 164.00 ARRIVAL DATE DEP 26 1971

HELIOCENTRIC CONIC

RL 150.07 LAL ,00

RP 207.00 LAP -1.64

RE 74.683 GL -21.75

PLANETOCENTRIC CONIC

C8 17.063 VHL 4.151

LNCM AZMTH LNCH TIME

50,00 18 52 46

60.00 20 17 49

70.00 22 14 40

78.18 I 12 23

78.18 I 12 23

78.18 I 12 23

1/0.00 3 18 2

DI3TANC[ 418.131 EARTH TO MAR6

L(X. 204.38 VL 32.770 GAL -5.55 AZL g2.68 MCA 142,18 8MA 191,02 ECC .22181 INC 2.6923 Vl 19,691

LOP 346,59 VP 24,250 GAP 11.80 AZP 87.88 TAL 341.38 TAP /23.56 RCA 148.55 APO 233.3g Vl 16.456

GP 5,65 ZAL 125.55 ZAP 148.53 ET$ 170.58 ZAE 171.41 ETE 77,00 ZAC 103.96 ETC 177.41 LVI -91.?3

DLA -30.46 RAL 344.00 RAG 6641.5 VEL 11.709 PTH 6,74 VHP 5.550 DPA "12.53 RAP 516.89 ECC 1,1806

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT XNJ 2 LONG

2459.50 -5.38 64,T1 201.45 157.34 19 33 46 1459.6 12.97 48.8?

2233.31 .81 50.08 207.19 130.30 20 55 2 1233.3 19.44 31.89

1889.40 ?.75 2_.57 212,55 123,57 22 45 9 889,5 20.64 6.6?

1345.74 18.74 352,50 218.77 114.47 I 34 48 543.? 27.19 329.13

1345,74 18.74 352,50 218.77 114.47 1 54 48 345.7 27.19 328.13

1345.74 18o74 352.50 218.77 114.47 I 34 45 345.7 27.19 328,13

8224.35 7.75 294.40 212,55 123.57 5 ! 46 5224.3 20.64 273.49

DIFFERENT IAL CCRRECTION8

TOE -.5636 TRA-1.0665 TC3

RDE -,2964 MRA -.1096

FOE .9f,89 F_A 5.7388

8DE .6568 6RA 1.0721

LAUNCH DATE APR 15 1971

HELIOCENTRIC CONIC

RL 150.07 LAL .00

RP 207.08 LAP -1.03

mE 76,180 GL -22.36

PLANETOCENTRIC CONIC

C5 /6.723 VHL 4.089

LNCH AZMTH LNCH TIME

SO.DO 19 57 9

90.00 20 25 33

?D.OO 22 25 6

76.8? I 2 3!

7G.D7 | 2 51

76.97 1 2 31

1tO.DO 3 28 28

MID-COURSE EXECUTION ACCURACY

• 1691 BAU ,0969 SGT 1891.0 6r_ 551.0 863 819.8

RE3 .5694 FAU .06752 RRT .6422 RRF ".7069 RTF ".5754

FC3-4.4408 8SP 3247 SGB 1969.6 R23 ",1506 RI3 -.8835

6C3 .4248 FSP 973 SGI 1925.5 3G2 414.8 THA 11.12

FLIGHT TIME 166,00

DISTANCE 422.065

LOL 204.38 VL 32.728 GAL -5.29 AZL 92.73 HCA 143.44 3MA

LOP 547.66 VP 24,171 GAP 11.57 AZP 87,81 TAL 541,48 TAP

GP 5.97 ZAL 125,35 ZAP 147.11 ET3 170.56 ZAE 171.34 ETE

DLA -51.05 RAL 544,27 RAO 6641.3 VEL 11.694 PTH 6.73 YHP

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

2441.51 -4.47 65.95 201.72 137.42 19 3? 51

2210.65 t.61 49.00 207.55 130,27 21 0 46

1054.05 9.07 25.68 215.12 123.07 22 55 0

1375.64 |9.19 354.97 218.89 114.86 I 25 27

1375.54 |9.Ig 354.97 218.59 114.56 1 25 27

1375.54 19,19 354,97 219.89 114.88 I 25 27

6158,91 9.07 292.50 213.12 123.07 5 It 37

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY

?DE -.5998 TRA-I.0503 TC3 .1322 8AU .0957 5GT 1896.9 5C_ 969.2 SG3 658,4

ROE -,2DOT RRA -.1290 RE3 .4120 FAU .0g113 RRT ,5704 flflF ",74S5 RTF "._99?

FOE 1.0166 FRA 5.9235 FC3-4,7178 03P 3395 360 1980.4 RZ3 ".1795 RI3 -,8789

DOE .9397 ERA 1.0582 2C3 .4327 FSP 1049 351 1936.8 552 413,6 THA 11,95

LAUNCN DATE APR 15 1971 FLIGHT TIN( 168.00

HELIOCENTRIC CONIC DISTANCE 428,025

RL EGO.O? LAL .DO LOL 204.38 VL 32.986 GAL -3,24 AZL 92.78 HCA |44,?1 5NA

RP 207.17 LAP -1.61 LOP 349,|2 VP 24.106 GAP 11.26 AZP 87.75 TAL 341.38 TAP

RC 77.718 GL "22.99 GP 6.33 ZAL 125.14 ZAP 145.65 ET$ 170.53 ZAE 171.21 £T[

PLANET_ENTRIC CONIC

C3 10.418 VNL 4,052 DLA -31.61RAL 344.$5 RAG 6641,2 VEL 11,682 PTH 6.72 VHP

LNCM AZMTM LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

50.00 19 I 45 2423.42 -3.57 63.19 202.03 137.47 19 42 9

60.00 20 30 24 2187.54 2.62 47.89 207.97 130,23 21 6 51

70.00 22 38 4T 1815.50 Io.4g 23.60 213.81 122.69 23 ? 2

75.26 O 53 46 1402.48 19.65 357.22 219+06 115.27 I 17 9

75.28 0 55 46 1402.48 19.65 357.22 219.06 115.27 I 17 9

75.28 0 53 46 1402.48 1g.55 357.22 219.06 115.27 I 17 9

110.00 3 40 9 6150.36 10.49 290.45 213.81 122.69 5 22 40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.5542 TRA-I.0099 TC3 ,1442 6AU .lOIS 8GT _854.6 SGR 590.9 SG3 697.7

RDE -.2845 RRA -.1485 RE3 ,4393 FAU .09572 RRT .?023 RRF -.7812 RTF -.8712

FOE 1.0492 FRA 4,0973 FC3-5.0475 16P 3256 6GB 1946.4 R23 -.1935 R13 -.8822

flOE ,6229 8RA 1.0207 BE3 .4624 FGP 1108 $61 1902.7 $62 410,0 THA 13.24

ORBI1 DETERMINATION ACCURACY

ST 46.8 8R 20.7 q8 52.1

CRT .8984 CR8 .8949 C8T .9390

LSA ?l,O MSA 17.1 85A 1.1

ELI 50.5 EL2 8.4 ALP 22.36

ARRIVAL DATE _EP 28 1971

EARTH TO NARD

190.28 ECC .21854 INC 2,?294 Vl 29,691

124.92 RCA |48.55 APO 231,84 VE 29.449

80,94 2AC 106.29 [TC ET?.40 LVI "23.Q0

5,201DPA "12.29 RAP 316,67 DEC 1.2732

TIN[ PO CGT TIN INJ 2 LAT INJ ! LONG

1441.5 13.85 48,0?

1210.6 17.3? 50.30

834,0 21,75 4.32

579.5 27.76 330.54

375.5 27.75 330.54

575.5 2?.75 550.94

5188.g 21,75 271,34

OR2]T DETERNINATION ACCURACY

5T 47.5 8R 20.9 88 $3.9

CRT ._133 CR| ,TII| (|T .0348

LSA 72,7 M8A 17.3 88A 1.t

ELI 51,E EL2 ?,9 ALF 22.18

ARRIVAL DATE 8[P 3D 1971

EARTH TO MAR8

15g.55 [CC .21546 INC 2.7794 V! 29.691

126.28 RCA 148.71 APO 230.39 V2 26.439

85.38 ZAC 106.66 ETC 277,38 LVI -25,29

5.057 OPA -11.97 RAP 316.41 ECC t.2702

PO CST TIN INJ 2 LAT INJ 2 LONG

1423.4 14.74 47.26

1187.5 18.31 2g.28

813.5 22.92 2.14

402.5 28.34 332.74

402.3 28.34 3_2,74

402.5 28,54 3_2.?4

9150,4 22.92 268.97

ORBIT DETERMINATION ACCURACY

ST 46.6 SR 20.5 SS 55.2

CRT .9250 CR3 .?245 CST .g308

LSA 73.0 NSA 17.4 96A 1.0

ELI S0.3 EL2 7.2 ALF _2.60

569



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUNCH DATE &Pll tl tSYI

H|LIOC[NTRIC ¢_1¢

RL 130.07 LAL ,OI

tP 10?,ll LAP -t,Sl

R¢ ?l,895 it. -t$,13

PLANETOCENTRIC CONIC

¢1 t6,11E VHL 4,0IS

LNCN AZNTN LNCH TIME

SO.DO 19 t 39

60.00 lO IT tl

70.00 Rt $0 I

73.93 0 48 i?

73,93 O 45 37

?8.93 O 45 57

110.00 3 $3 28

FLIINT TIN[ |70,00 ARRIVAL OATE OCT I 1871

01STANCE 4EO.999 EARTH TO MARl

L0t. t04.38 VL It.lit 6AL -_.19 AZL 9E.03 HCA 140,97 IMA tlO,ie [CO .lltSt 1NC t.8323 VI El.ill

LOP 330,31 VP |4,04I lAP tO,iS AZP 87,69 TAL 341,61 TAP |IT,IS RCA |41,74 APO 889.05 Vl 89,428

6P I,?O ZAL t|4,t$ ZAP |44,11 ET6 t?O,SO ZA| 170,99 [T[ IO,tl ZAC lOT,ST ETC 277,35 LVI *Rl.i9

OLA "$2,20 RAL 344.85 RAD lt4l.l VEL 11,670 PTH R.?l VNP |,llt OPA "ll,IR RAP 316,10 ICE t,|lSl

L-| TIME |NJ LAT |NJ LONG INJ RT Ate |NJ AZNTH |NJ T|HE PO CIT TIN |Ha Z LAT INJ | LONG

R40|,44 -t.RI |8,44 20|,4| 117,52 IR 44 40 t405,4 IS_6t 4R,d5

2164.21 3,65 4|,77 t08,47 130,16 |I 13 |0 1114,1 19,83 El.DE

t??t,lt t8.05 t1.29 824.6S tee.SO ti |6 56 ?Tt,9 R4.|? 359.49

248i.94 20,10 399,31 819,8i 115.70 1 I 44 489,9 28,98 334.??

1486.94 20,10 359.31 219,26 115,70 1 9 44 420,9 28.92 334.77

1426.94 80,|0 359.3! 8t9,29 t|5.?0 1 9 44 426.9 28.92 334.77

6107.76 12.05 886.11 214.66 182,20 5 351R 5107,8 24.17 266.29

MIO-C_JRSE EXECUTION ACCURACY _O|T DETERMINATION ACCURACY

SOT 1844,0 6GR 61?.8 363 ?ll.l 8T 4i.g SR 20.4 88 17.0

RRT ,7248 RRF -,8148 RTF -,8940 CRT .939? CR6 .7435 CST .8260

8GB 1944.7 883 -.2855 813 -,8779 LiA 74.5 MSA 17.6 68A I 9

861 1900.4 862 413.0 THA 14,34 (L1 SO.T [L2 8.8 kLF 22.6S

OIFF[RENTIAL C_R[CTIEN8

TOE ",5378 TRA -.9685 TC3 .10G1 8/_ .1031

NDE ".2601 RRA -.1705 RCI ,4868 FAU ,09974

FOE 1.1006 FRA 4.2966 FC3-5.3437 88P 3341

DOE .8237 BRA 1.0010 BCI ,4774 FGP 1189

LAUNCM DATE APR 19 1971 FLIGHT TIN| 172,00 ARRIVAL DATE OCT 4 1971

H(LIOCENTMIC CONIC

RL 130.07 LAL .00

RP 207.37 LAP -1,58

NC 80.909 GL -24,29

PLANETOCENTRIC CONIC

C3 15,921 VML 8.990

LNCH AZMTM LNCH T|NE

80.00 19 tl 40

60.00 20 44 39

70.00 23 8 57

72.65 0 38 32

?R.65 0 38 52

72.85 D 16 32

110.00 4 9 20

DISTANCE 433.g96 EARTH TO MAR8

LOt. 204.38 VL 12.616 GAL -3.1_ AZL 92.89 HCA 147.83 INA 180.28 [CC .80990 INC 2.8892 ¥1 29.681

LOP 331.65 VP 21,982 GAP 10,65 AZP 87.57 TAL 341.74 TAP 126,97 RCA 148.79 APO 227.81 V2 88.415

GP 7,11 ZAL 124,Y2 ZAP 142.91 ET6 170.46 ZA[ 170.98 [T[ 95,23 ZAC 107.90 (TC 27?.31 LVI -23.80

OLA -32.80 RAL 345,17 RAD 8641.0 V|L !1,680 PTH 6.70 VHP 4,788 OPA -11,34 RAP 315,74 ECC !,2620

L-X TIME |NJ LAT ZNJ LONG [NJ RT ARC ZNJ AZMTH |NJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

2397.39 -1,79 61,68 202,86 137.55 19 Sl 27 1387,4 16.49 45.63

2140.06 4,T1 45.61 209.05 130.07 81 20 16 1140,1 R0.21 28,71

1723.53 13.82 18.56 213.70 121,55 23 34 41 ?83.9 25.53 359.29

1449.66 20.55 1.28 219,58 116.14 1 l 1 449.? 29.51 336.69

1449.69 |0,55 1,28 219,58 116,14 1 3 1 449.T 29.31 339,68

1449.69 20.55 1,28 219.56 118.14 1 3 1 449,7 29.31 3_6.68

9098,39 13.82 285.39 815.70 121.55 5 SO 18 5058,4 29.55 _.11

DIFFERENTIAL CCRRECTICN8

TOE -,5510 TRA -.9316 TC3 .0863 BAU .|069

ROE -.2758 RRA -.1933 RCI .4949 FAU ,10424

FOE 1.1473 FRA 4.4955 FC3-5.6689 88P 530?

BD[ .6161BRA .9711 8C3 ,3024 FIP 1265

LAUNCM DATE APR 19 lg?l

HELIOCENTRIC CCNIC

MIO-COURS[ EXECUTION ACCURAC/ ORBIT OETERMINAT!Oq ACCURACY

SOT 1808,5 8OR 649,S 363 TI3.l IT 46.5 $R 20.4 88 S8,8

RRT ,7466 RRF -.8451 RTF -,6599 CRT ,9528 CR8 ,7619 CST .9210

8GB 1922.3 823 -,2509 R13 -.8772 LSA ?5.5 M6A 1?.8 88A 1.0

661 1876.7 662 416.6 THA 15.80 [11 50.4 EL2 §.7 ALF 23.03

FLIGHT TIN[ !74.00 ARRIVAL OAT[ OCT 8 1971

RL liD.O? LAL .08

RP 207.48 LAP -1.54

RC 82.560 GL -24.98

PLAN[TOCENTNIC CONIC

C3 13.725 VML 3.945

LNCM AZNTM LNCH TIN|

30.00 19 17 3

60.00 20 52 27

TO.DO 23 26 2I

71.40 0 32 22

71.40 0 32 22

71.40 0 32 22

110.00 4 29 44

LOL 204.38 VL 32.$83 GAL -3,09

LOP 352.91 VP 23.823 GAP 10.35

6P 7.56 ZAL 124.51 ZAP 141.02

DLA -33._2 HAL 345.52 RAO 9640.9

L-| TIME INJ LAT INJ LC#JG

2169.28 -.69 60.92

2115,29 5.79 44,42

1661.36 16.01 IS,07

1471.17 21.00 3.17

t471.17 21.00 3.17

1471.17 21.00 3.17

5988.23 16.01 281.90

OIDTANC[ 438.010 EARTH TO MARS

AZL 92.95 MCA 148.48 3MA 187.78 |CO .20740 INC 2.9499 Vl 29,691

AZP 87.48 TAL 341.82 TAP 130.31 RCA 148.79 APO 226.65 V2 26.402

ETS 170.41 ZA( 170.25 [TE 100.36 ZAC 107.98 (TC 277.26 LVI -24.24

VEL 11.652 PTH 6.69 VHP 4.662 OPA -11.00 RAP 313,33 ICE 1.2588

INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

203.38 137.57 19 56 32 1366.3 17.37 44,?9

20g.73 |2g.95 21 27 43 1115.3 21.19 25.34

217.07 120.58 23 54 3 661.4 27.17 352.19

219.93 116.62 0 $6 55 471.2 50.10 330.3$

219.93 116.82 O 56 $3 471,2 30.10 338.53

219.93 !18,62 0 56 b3 471.2 30.10 338.53

217.07 :20,58 6 9 40 4998.2 27.17 239.01

DIFFERENT 1AL CCRRECTION3

TOE -.3439 TRA -.8114 TC3 ,0633 2AU .!119

ROE -.2721 RRA -.2811 RC3 .3299 FAU ,10894

F02 1.1950 FRA 4.7000 FC3-s.ggY9 iSP 5254

908 .8082 _RA ,9391 8C3 .5303 FDP 1343

MID-COURSE EXECUTION ACCURACY ORBIT OET[RNINATIOH ACCURACY

SOT 1788.4 3GR 688.7 3G3 827,6 IT 45,8 8R 20.5 83 60.3

RAT ,7942 RRF *,1720 RTF -,_a44 CAT ,8653 CRI ,7811CIT .ill)

SGB 1895,2 823 ".277| R13 ",8768 LSA 78.4 MSA 18.0 88A 1.0

391 1847.2 SO2 425,5 THA |?,49 [11 50.0 EL2 4.9 ALF 23.53

L4UMCM 9ATE APR 13 137| FLZGHT TIME 176.00 ARRIVAL OAT[ OCT 8 1971

M[LIOC[MTRIC ¢CNIC OIITANC[ 442,041 EARTH TO MAR8

RL 150oD? LAL .00 LOL 204,18 VL $8,555 GAL "3,09 AZL 93,02 HCA 149,75 8MA |t7,19 EC¢ .20q06 INC 5,0190 VI 28.991

RP tD?.6D LAP -1.5_

RE 64.847 GL "29.98

PLAN[TOCENTRIC CONIC

C3 15o584 VML 3,945

LNCM AZMTM LNCH TIME

90.DD lg 22 46

80.00 21 0 5?

?D.00 0 5 3S

?D.19 0 26 25

70,19 0 28 25

70.19 D 26 25

lED.DO S S l

LOP 384.1Y VP 23.869 GAP 10.06 AZP 8?.40 TAL 341.88 TAP 131,93 RCA 148.81 APO 225.$8 V2 _6,308

GP 8.04 ZAL 124,29 ZAP 138,3t ET3 |70,36 ZA[ |$9,68 ETE 105,41 ZAC 108,50 [TC 277,21 LVI -24,59

OLA -34.05 RAL 345,88 RAO 6640,8 V[L 11,645 PTH 6,68 VNP 4.542 OPA -10.15 RAP 514,1Y |CO 1.2361

L-! TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIN| PO CST TIM INJ 2 LAT INJ 2 LONG

2390.99 ,0? 60,]6 203.9? 137,58 20 1 57 1351.0 18.25 43.94

2086.57 9.g2 43,17 210,51 126,80 21 35 4? 1089.6 82.19 23.g0

1559.18 19,58 8.gl 2tg,31 118,$6 0 31 30 555.2 2g.6! 344.$g

1491.59 21.44 S.O0 220.36 1_7.11 0 $1 !? 461.6 30,?D 340.3t

1491,$9 21.44 5,00 220.36 1;7,11 0 51 17 4gl.6 30.?0 340.31

1491,$9 21.44 5,00 220.36 117.11 0 51 17 461,6 30,70 340.31

88g0.01 19.58

DIFFERENT IAL CCRR[CTION6

TD[ -.536? TRA -.8?Z_ TC3 .0371 OAU .1169

RD[ -.2693 RRA -,2446 RC3 .5609 FAU .11393

FDE 1,2499 FRA 4.6067 FC3-6,3319 BGP 3162

8D[ .6003 BRA .6059 0C3 ,5617 FGP 1424

275,?4 219.31 118.56 6 43 !1

MID-COURSE EXECUTION AccuRACY

6GT 1716.4 $(_r Y30.0 863 8?3.9

RRT .77?5 RRF -.8955 RTF -,84?9"

SOB 1865.2 R23 -.3032 R13 -.8763

6G1 1013,g 862 434.4 THA lg,46

4660.0 2g.61 231.72 "

ORDIT DETERMINATION ACCURAC'

8T 45.2 6R 20.6 88 61.'9

CRT .6767 CR8 .8014 CST .90go

LEA 77.3 MDA 18.2 SEA .9

EL1 49,5 EL2 4.D ALF 24.16
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATE APR 18 SSYI

HELIOCENTRIC CONIC

RL I$0.07 LAL .GO

RP 207.?3 LAP "t.50

RC 85.968 8L -28.42

PLANETOCENTRIC CONIC

C3 15.437 VML 3.8_8

LNCN A2NTH LNCH TIME

SO.DO 19 28 32

SO.DO 21 10 13

88.98 O 20 54

88.98 O 20 84

88.98 . O 20 54

88.98 0 20 84

FLIGHT TIME 170.00 ARRIVAL DATE OCT 10 1R71

DISTANCE 446.081

LOt. _04.38 VL 3_,S2| GAL -3.02 AZL 93.08 HCA 1St,DO 8HA

LOP 358.42 YP 23.8tl GAP 8,Te AZP 8?.30 TAL 341.83 TAP

GP 8.56 ZAL 124.06 ZAP 137.70 ET$ 170.30 ZAE 168.99 ETE

EARTH TO MAR1

186.70 [¢¢ .R0289 INC 3.0050 V! 18.691

132.84 RCA 148.82 APO 224.58 V2 26.373

110.24 ZAC 109,07 ETC 277.15 LV! -24.97

DLA "34,71 RAL 340.29 RAD 8640.7 VEL 11,640 PTH 6.68 VHP 4.426 DPA "10.23 RAP 314.35 [CC 1.2341

L-! TIME IN| LAT IN| LONG IN| RT AGE |NJ AZMTH |NJ TIME PO CST 1IN IN| 2 LAT IN| R LONG

2338.47 1.00 59.39 204.65 137.5? 20 ? 44 tS32.5 19.13 43,0t

2082.88 8.09 41,86 211,40 129,82 21 44 38 1062.8 23.22 22.37

151t.45 21.87 8.80 220.85 117.64 0 45 S 511.4 31.31 342.0R

1511.45 21,87 8.80 220.85 117,84 O 40 S 5|1.4 31.3| 342.04

1511.45 21.87 8.80 220.85 117.84 0 46 S 51|.4 31.3/ 342.00

1811.45 2|.87 6.80 220.85 117.64 0 46 $ 5|1.4 31.31 342.06

68.98 O 20 54 1511.48 21.87

D|FFERENTIAL CCRRECTTON8

TOE ".5249 TRA -.8241 TC5 .0174 8AU .1236

ROE -.2657 RRA -,2733 RC3 .5988FAU .11929

FOE 1.2891FRA 5.1161 FC3-6.6899 BSP 30?0

8DE .5888 BRA .8683 BE3 .5991 FSP 1496

LAUNCH DATE APR 15 1971

N[LIOC[N7RIC CON1C

RL 130.07 LAL .OO

RP 207.86 LAP -1.47

RC 87.725 GL -27.18

PLANETOCENTRIC CONIC

C3 13.347 VHL 3,818

LNCN AZNTH LNCH T|NE

50.00 19 35 24

60.00 21 20 23

67.79 D 15 49

87.79 0 15 49

87.79 0 15 49

67,79 0 |5 49

67.79 0 15 49

6.80 220.85 117.64 0 46 5

MID-COURSE EXECUT|ON ACCURACY

$GT 1850.3 $GR 779.5 SG3 920.6

RRT .7873 RRF ".9|55 RTF -.8405

SGB |825.1 R23 ".3245 913 -.8778

SG1 |769,2 SG2 448.5 TNA 21.88

FLIGHT TIME 180.00

DISTANCE 450.147

LOL 204.38 VL 32.498 GAL -2.99 AZL 93.16 HCA |52.26 GMA

LOP 356.68 VP 23.757 GAP 9.50 AZP 87.20 TAL 341.97 TAP

GP 9.13 ZAL 123.63 ZAP 135.97 ET8 170.24 ZA[ 168.15 [TE

DLA -35.38 RAL 346.73 RAD 8640.7 VEL 11.636 PTH 6,68 VHP

L-; T|HE IN| LAT IN| LONG IN| RT ASC

2313.69 1.95 58.60 "205.42

2034.04 9.32 40.46 212.44

1530.73 22.31 8.57 221.43

1530.73 22.31 8.57 221.43

1530.73 22.3| 8.57 221.43

1330.73 22.31 8.57 221.43

1530.73 22.31 8.57 221.43

S|1.4 31.31 342.06

ORBIT DETERMINATION ACCURACY

ST 44.1 8R 20.6 88 83.4

CRT .9863 CR$ .8206 CST .9011

LGA 77.8 MSA 18.4 SSA .8

EL1 48.7 EL2 3.1ALF 25.02

ARRIVAL DATE OCT 12 1971

EARTH TO MARS

186.25 [CC .20087 |NC 3.1608 Yl 29.89S

134.23 RCA 148.84 APO 223,97 V2 25,357

114.72 ZAC 109.68 ETC 277.08 LVl -85.38

4.321 OPA -9.80 RAP 3|3.79 [C¢ 1.2526

|NJ AZMTH |NJ TIME PO CST TIN |NJ 2 LAT IN| 2 LONG

137.55 20 13 87 1313.7 20.02 42.18

129.39 21 54 17 1034.0 24.30 20.72

118.2| O 41 _O 530.7 31.92 343.79

118.21 0 41 20 530.7 31.92 343.79

118.21 0 41 20 530.7 31.92 343.79

118.21 0 41 20 530.? 31.92 843.79

118.21 0 4| 20 530.? 31.92 343.79
DIFFERENTIAL CCRRECTION8

TD[ -.5254 TRA -.7852 TC3 ".0398 BAU .1308

ROE -.266? RRA -.3060 RC3 .6353 FAU .12382

FOE 1.3586 FRA 5.3495 FC3-8.9850 DSP 3084

BDE .5892 BRA .8427 DC3 .6365 FSP 1592

LAUNCH DATE APR 15 1971

HELIOCENTRIC CONIC

RL 150.07 LAL .DO

RP 208.01 LAP "1.45

RC 89.814 _ -27.98

PLANETOCENTR|C CONIC

C3 /5.293 VHL 3.911

LNCH AZMTH LNCH TIME

SO.O0 19 42 26

60.00 21 31 43

86.60 0 11 7

88.60 OII ?

66.60 0 11 7

88.80 0 11 7

86.60 0 11 ?

MID-COURSE EXECUT|ON ACCURACY

8GT 1604.8 8GR 837.4 SG3 969.8

RRT ,7869 RRF ".9327 RTF ".8257

$GD 1810.1 R23 -.3549 R13 ".8753

801 1745.8 SG2 474.7 THA 24.23

FLIGHT TIHE 162.00

DISTANCE 454.220

LOL 204.38 VL 32;473 GAL -E.g6 AZL 93.24 HCA |53.51 8HA

LOP 357.93 VP 23.704 GAP 9.23 AZP 87.10 TAL 348.OO TAP

GP 9.T5 ZAL 123.60 ZAP 134.19 ET8 _70.|8 ZA[ 167,|? [T£

DLA -35.08 RAL 347.21 RAO 8640,? VEL 1|.634 PTH 6.87 VHP

L-| TIME IN| LAT IN| LONG |NJ RT ARC TNJ AZMTH

2294.43 2.91 S7.80 208.30 137.31

2003.23 10.65 38.95 213.63 129.10

1549.7| 22,74 |0.33 222,0g t18.80

1S49.71 22.74 t0.33 222.08 118.80

1549.7| 22.74 10.33 222,09 1|8.80

1549.7! 22.74 10.33 222,08 118.80

1549.7| 22,74 10.33 222.09 !18,80

ORBIT DETERMINATION ACCURACY

ST 43.8 9R 21.2 88 65.4

CRT .9940 CR8 .8436 CST .8933

LSA 79.3 NSA 18.8 88A .9

ELI 48.7 EL2 2.1ALF 25.70

ARR|VAL DATE OCT 14 1971

EARTH TO HAR3

183.84 £CC .18900 |NC 8.2431 V| 89.891

135,82 RCA 148.83 APO 222.82 V2 2R, 340

118.?9 ZAC 110.36 ETC 277.0_ LVI -25,82

4.219 DPA -9.33 RAP 313.18 ECC t.RSIT

IN| TIHE PO CST TIN |NJ 2 LAT ;NJ E LONG

20 20 41 1294.4 20.83 41.25

22 5 7 1003.2 25.43 18.90

0 38 58 s4g.? 3_.55 348.52

0 55 56 549.? 32.55 348.S2

0 36 88 549.? 32,$8 345.52

0 36 58 $49.? 32.53 345.52

0 36 56 549.7 32.58 345.52

O_81T D[TERMINATION ACCURACY

87 43.0 89 21.7 48 ST.I

CRT .9984 CRI .8648 CIT o8831

LSA 80.4 NSA 18.1 8SA .8

EL| 48,1 EL2 l,| ALF 26.?|

DIFFERENTIAL CCRRECTION$ MID'COURSE EXECUTION ACCURACY

TOE -.5195 TRA -.7386 TC3 -,0839 BAU .1324 SGT 1138,5 $_R 902.? 803 1018,8

ROE -.2571 RRA -.3408 RE3 .$787 FAU .|2893 flRT ,7835 RRF ",2489 RTF -._,08

FOE 1.4208 FRA 5.5?4? FC3-?.zg87 BSP 3027 $08 1783.7 923 -.3743 RI3 -.8767

8DE .5841 ERA .8|18 8C3 ,88|8 FSP |881 801 17|O.g SG2 504.4 THA 27.25

LAUNCN DATE APR IS 1971 FLIGHT TIME 184.00 ARRIVAL DATE OCT 16 1971

HELIOCENTRIC CONIC OISTANC_ 4S8.305 EARTH T@ MARS

RL 150.07 LAL .00 LOL 204.38 Vb 32.451 GAL "2.93 AZL g3.33 HCA 154.7$ 3NA 185,4§ ECC .|2727 INC 3._32? Vl 29.691

9P 208.18 LAP -1.42 LOP 359.19 VP 23.853 GAP 8.98 AZP 86.98 TAL 342.02 TAP 136.79 RCA 148.87 APO 222.03 V2 26.323

RC 91.337 GL -28.82 GP 10.42 ZAL 123.35 ZAP 132.38 ET8 170.|2 ZA( t86.04 [TE 122.43 ZAC 1||.0g ETC 276.92 LVI -26.29

PLANETOCENTR|C CONIC

C3 15.277 VHL 3.909 DLA -36.81 RAL 347.?4 RAD E640.7 VEL 11,633 PTH 6.87 VHP 4.|24 DPA -8.82 RAP 312.48 ECC 1.2514

LNCH AZNTH LNCH TIME L-I TIME INJ LAT ZNJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

30.00 19 80 5 2274.58 5.91 58.96 207.30 |37.45 20 27 59 1274.6 21.87 40.28

80.00 21 44 34 1969.38 12.10 37.26 215.02 128.74 22 |7 24 869.4 26.65 15.87

85.39 0 5 44 1868.62 23.16 |2,|1 222,85 |lg.44 0 32 53 568.8 33.|9 34?,27

65.39 0 6 44 1858.62 23,|6 12.11 222,85 ||9.44 0 32 53 358.5 33.|9 3_?.27

88.39 0 G 44 1568.62 23.16 |2.11 222,85 1|9.44 0 32 53 558.6 33.19 347,27

68,39 D 8 44 1568,82 23,16 |2,11 222.85 119.44 0 32 53 568.6 33.19 347.27

85.39 0 8 44 |5_8.52 23,|6 12.1| 222.85 1|9.44 0 32 53 558,6 33,|g 34?,27

DIFFERENTIAL CCRRECTION$ NID-COURSE EXECUTION ACCURACY OND|T DETERN|NATZON ACCURACY

TDE -.51 3? TRA -,5842 TC3 -,1338 DAU .1498 SGT 1465.3 SGR 976.4 SG3 1057.7 ST 42.1 SR 22.3 $S 98.8

RDE -.2087 IRA -.3788 RC3 .7212 FAU .13414 RRT .7730 RRF -.9584 RTF -,7905 CRT .g989 CR$ .8848 CDT *8726

FOE 1.4889 FRA 5.7974 FC3-7,5014 BSP 2g68 $GB 1760.B R23 ".38?8 R13 -.8800 LSA 81.4 NSA 19.5 $SA .8

BDE .S?97 ORA .7819 BC3 .7334 FGP 1756 SG| |675,4 SG2 541.7 THA 30,82 EL! 47,5 EL2 .9 ALF 27.89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR t6 19Y1

HELIO¢EMTRIC CONIC

RL liD,O? LAL oO6

RP 608.32 LAP "1,39

Re 93,16D G_. "ll,?O

PL&HETOCENTMI¢ CONIC

CS IS,306 VHL 3,R!2

LHCH AZNTH LNCH TIRE

50.OO 19 58 2i

60.00 El Sg 30

64.1G O 2 4[

64.16 O 2 41

64.16 O 2 41

S4,16 O 2 41

64.|6 0 2 41

FLIGMT TIN( Ill,O0 ARI|VAL DATE OCT ll IIYI

O||TANC[ 468,491 EARTH TO MARl

L_. 804,3! VL 3t.18t IAL -t.8| AZL 93,43 MCA I|l.0| |HA 1iS,08 [CC .till8 IMC |,4301 Vl El,ill

LOP .44 VP 13,603 GAP 8,TO AZP 8G,8G TAL 348,D3 TAP 156.04 RCA 148o88 APO t|1,31 V8 81,}D4

GP l|,|? ZAL 183.09 ZAP 130,45 ET8 tTO.O6 ZA[ 164.Ti [TE 189.61 ZA¢ 111.$9 [TC 27G,12 LVl mS 02

OLA -3T.ST flkL 348.31 RAO 61140.7 V[L 11,634 PTH 6.67 YHP 4.035 DPA -8.25 RAP 311,?S ECC |.tSld

L-i TINS INJ LAT INJ LONG ]NJ RT A$C |NJ AZMTH |NJ TIM£ PO C8T TIN |NJ 8 LAT INJ 8 l OqG

2263,93 4.95 SG,IO 208.44 137.33 80 36 O 1253.9 22.83 39,66

1931.01 13.?3 35.32 216.67 128.27 28 31 41 931.0 E?.99 14DID

1587,57 83.56 13.gl 283.72 120,13 O 89 9 587,6 33.85 349,06

1587,57 83,58 13.91 223.72 120,13 0 2g 9 53?.6 33.65 3AS.OR

1SOT.ST 83.58 13.91 223.72 [20.13 O 29 9 SET.S 33,63 349.06

1567.57 23.58 13.91 223.72 120.13 O 29 9 587.6 33.85 349.06

ISE?,5T 83,58 13,01 223.72 120.13 0 29 g 587.6 33.$5 349.06

DIFFERENTIAL CORRECTION8

TOE -.SOT3 TRA -.6283 TC3 -.1360 BAU ,1618

ROE -.2?IT RRA -.4201RC3 ,7690 FAU .13938

FOE 1.SS37 FRA Q.O2O2 FC3-?,SESD 68P 2908

BOG ,5TS4 BRA .7558 6C3 ,7911 FSP 1852

LAUNCH DATE APR IS 1971

HELIOCENTRIC CONIC

RL 150.07 LAL *DO

RP E08.49 LAP -1,3?

RC 95.0?4 GL -SO,_I

PLANETOCENTRIC CONIC

C3 IS.S?O VHL 3.920

LNCH AZNTH LNCH TIME

SO.GO 20 T 39

60.00 22 IT 34

S2.91 ES 93 O

62.91 63 SS O

62.91 23 55 O

$2.91 13 58 O

SE.SS 63 55 O

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 1336.0 SGR 1059.7 $63 1116.6 8T 41,0 88 23.1 8S 70,3

RRT ,7554 RR_ -.9678 RTF -.7654 CRT .9949 CRS ,9037 CBT .6596

SGG 1744.T 823 -.3906 RI3 -.8869 LSA 82.4 HSA 19.8 SSA .Y

661 1643,5 SG2 585,7 THA 35.11 ELI 47.0 EL2 2.0 ALF 2S,29

FLIGHT TIHE 188.00 ARRIVAL OAT[ OCT 20 1971

DISTANCE 466.508 EARTH TO MARS

LOL 204.38 VL 32.410 GAL "2.90 AZL 93.54 HCA 157.26 SMA 184.77 [CC .19421 INC 3.5390 Vl 29.691

LOP 1.69 VP 83.555 GAP 8.45 AZP 86.T4 TAL 348.03 TAP 139.29 RCA 148,68 A_ _20.65 V2 ES.284

GP 11.96 ZAL 128.81 ZAP 128.55 (TS 170.00 ZAE 163.35 [TE 123.37 ZAC 112.78 ETC 276.?2 LVI -21.39

DLA -36.37 RAL 348.94 MAD 6640,7 VEL 11.637 PTH 6.68 VMP 3.954 OPA -?.62 RAP 310.95 [CC 1,2523

L-| TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH |NJ TIME PO CET TIM INJ 2 LAT INJ 2 LONG

2232.21 6.03 $S.18 209.75 137,28 20 44 51 1232.2 23.83 38.[7

1833.42 15.64 38.98 218.66 t87.63 22 48 59 885.4 19.52 11.6[

1603.80 24.00 15.7G 224.7[ t20.88 24 21 46 606.8 34.53 3S0.90

1606.80 24.00 15.76 224.71 120.88 24 21 46 606.8 $4.53 3S0.90

1603.80 24.00 15.76 224.71 180,86 84 21 46 606.8 34.53 350.90

1606.$0 84.00 15,76 824.71 120.88 24 81 46 603.8 34.53 350.90

1606.80 24,00 15.76 824.71 120,88 24 21 46 GOS.8 34.53 350.90

DIFFERENTIAL CCRRECTION8

TOE -.4959 TR4 -.5820 TC3 -,6233 BAU ,1755

ROE -.EYS3 RRA -,4644 MC3 .8231 FAU ,14516

F'D[ 1.6124 VRA 6.8227 FC3-S.ITT38|P 2796

80[ .5688 6RA .7297 6C3 .6548 F8P 1918

LAUNCH DATE APR 15 1971

MID-COURSE EXECUTION AccuRAcY C4_IT DETERMINATION ACCURACY

8ST 126?.3 8DR 1158.3 8G3 1163.1 IT 39,5 3R 24.0 88 ?I,R

RRT .7306 RRF -,9752 RTF -.7345 CRT .9856 CR8 .9203 CST .8431

SG8 178?.7 R23 -.3746 RI3 -.9009 LSA e3.O NSA 20.8 ISA .T

SG! 1609,0 6G2 689,3 THA 40.68 ELI 46,1 EL8 3,5 ALF 31.09

FLIGHT TIN( lgO.OO ARR]VAL DATE OCT 22 ISTI

HELIOCENTRIC CONIC

RL 150.07 LAL .09

RP ROB.ST LAP -1.34

RC SS,988 GL -31,64

PLANETOCENTRIC CONIC

C3 IS,4SS VHL 3.935

LNCH AZNTH LNCH TIME

SO.DO 20 17 54

SO.DO 22 41 |

81.62 23 51 35

41.$2 23 51 35

ll.62 23 5| 35

11.$2 23 S! 35

81.62 23 51 35

DISTANCE 470.G83 EARTH

-2.80 AZL 93.66 HCA 158,5| SNA 184.47 ECC ,19287 |NC

TO MARS

3,6S89 Vl RR.$Sl

280.04 VE 26,264

2?6.62 LVI "26.D2

LOL 204.38 VL 32.392 GAL

LOP 2.93 YP 23,507 GAP 6.80 AZP 86.59 TAL 348.01 TAP 140.S8 RCA 148.89 APO

GP 12.86 ZAL 182.S2 ZAP 126.58 ST8 169.95 ZAE 161.80 [TE 130.71 ZAC 113.74 [TC

OLA -36.81 RAL 349.64 RAO GE4D.6 VEL 11.648 PTH 6,68 VHP 3.879 DPA -6.St RAP 310.10 [CC 1.2S49

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ T|N[ PO CST TIN |NJ 2 LAT |NJ 2 LONG

8209.20 7.18 34,2| 2|!.25 IS?.tG 20 34 43 1809.2 24,88 36,99

1826.35 IS.OR 29.89 221.21 126,66 85 I[ 28 826.5 31.39 T.T4

1628.34 84.41 _7,66 223,83 181.69 24 16 41 626.5 55.22 352.80

1628.36 84.41 17.88 225,83 121,89 24 18 41 826.3 55.22 352,80

1626.34 24.41 17,66 225.$5 121.$9 84 13 41 626.5 _5,22 352.80

1326.34 24.41 |?.66 225.83 121.69 24 18 41 626,5 35.22 352.80

1326,54 24.41 17,66 223.85 12[,69 24 18 41 626.3 35.22 352,8D

DIFFERENTIAL CCRRCCTZON8

TOE -.4971 TNA -.307! TC3 -.3113 |AU .1917

ROE -,2145 RRA -.Slit RC3 .8?10 FAU ,1491T

POE 1.?138 PRA G,434| PC3-8.3388 DiP 28S§

6DC .5?33 IRA ,7239 6C3 .9859 PIP 2021

LAUHCH DATE APR 16 1971

HELIOCEHTRIC CONIC

RL 150.07 LAL .09

tip RO8.SI LAP -I.3I

R¢ 98.929 GL "3t.Y!

PLANETOCEHTRIC CONIC

C3 IS,SSO VHL 3.95?

LNCH AZNTH LNCH TIME

50.00 20 29 26

SO.DO 23 20 47

60,28 63 48 27

60.28 23 48 27

60.28 26 48 27

10.28 23 48 2?

60.20 ES 46 27

OIFF[RENTIAL CORRECTIONS

TOE -.4867 TRA -.4338 TC3 -.3617 6AU ,2094

ROE -.2927 RRA -.5707 RC3 ,9327 FAU .15462

POE 1.?843 FRA 6.6348 FC3-B.S4dl BSP 2819

BOG .5673 BRA .71686C3 1.0004 FSP 2082

MID-COURSE EXECUTION ACCURACY ORDIT DETERH|NATION ACCURACY

5GT 1222.0 3GR 1238,9 365 t210,Y ST 39.0 38 23,3 86 74.9

RRT .SSTD RRF ".9018 RTF o._84 CRT ,570? CRS .93?2 Ell ,12Y4

$GB 1?54,5 823 ",5383 RI3 -,9136 L|A 84.9 N|A 20.3 83A ,S

3GI ISt[.S 868 693.8 THA 46.24 EL! 46.2 EL2 5.1ALF 32.71

FLIGHT T|N[ 198,00

D|$TANC[ 4T4,T4E EARTH TO MAR8

LOL tD4,38 VL 38,3?3 GAL -2.8T AZL 13,79 HCA 130.73 6MA |84,19 [CC .|9165 INC 3.7823 VI 21.S1[

LOP 4,13 VP 13,46D GAP T.13 AZP 86,44 TAL 341,98 TAP |41.T$ RCA 146,8g APO 8|9,48 V2 23,143

GP 13.ST ZAL 12|,ED ZAP t_4.3| IT8 169,9D ZA[ 160,1! 8T[ 138,68 ZAC 114,81 [TC 276,31LV| -28.?2

DLA -40,|1RAL 330,48 MAD 624D,8 V[L !!,649 PTH 6,60 VHP 3,812 DPA -G.|2 RAP _.19 [CC 1,25T?

L-| TIME INJ LAT ]NJ LONG |NJ RT A3C |NJ AZMTH INJ TIM[ PO C3T T|N |NJ 8 LAT INJ 8 LONG

8184.88 8.48 33,14 212.98 137.D0 21 5 33 1184.3 23.01 33.SS

1724.33 82,1[ 24.29 225.13 124,59 23 49 3[ ?24.5 34.30 ,64

|646.47 24,$2 19,64 227,1! 122.$8 24 15 54 646.5 35,94 354.8D

1643.47 24,$2 [9.64 227.11 [22,58 84 13 54 643.5 35,94 354.$0

I646.47 24,82 19,64 227.11 122,38 24 15 34 $43.5 35.94 354.80

1643.4? 24,82 1g.64 227.11 122.58 24 15 54 643.5 35.04 354.SD

I643,47 24,82 19.64 227.11 122.58 24 15 54 643.S 35.94 334.80

MID-COURSE EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

SGT 1119.3 SGR 1375.4 SG3 1232.? ST 37,3 8R 23.7 SS 73,3

RRT ,6330 _RF -,9858 RTF -.6284 CRT ,948g CRS .9503 CST .8046

$GB 1773.3 823 -.3055 813 -.95?3 LSA 83,6 HSA 21.1SSA .6

$61 1611.8 $62 739.4 THA 34.06 EL1 43.4 EL2 6,9 ALF 35.[1

ARR|VAL DATE OCT 24 19YI
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUHCM DATE APR 13 1671

HELIOCENTRIC CONIC

RL 150.07 LAL .DO

NP 208.04 LAP "1.E6

RC 100.898 Gt. -33.87

PLANETOCENTRIC CONIc

¢3 13.696 VHL 3.987

LN¢N AZMTM LNCN TIRE

50.00 20 42 42

58.80 23 45 4!

58.66 28 45 41

56°68 23 45 41

36.66 23 45 41

56.66 23 43 41

58.88 23"45 41

FLIGHT TIN[ 194,00 ARRIVAL DATE OCT 28 tSYt

DISTANCE 470.880 EARTH TO MARl

L04. 804.38 VL 3203QO GAL "2.88 AZL 93.64 HCA 160.OI 8HA 183.94 ECC .lgOS4 INC 3.8424 V! 28.681

LOP 5.42 VP 23.414 6AM ?.71 A2P 88.27 TAL 341.94 TA2 142.93 RCA 148.89 APO 218.95 V2 26.221

GP 14.87 ZAL 121.84 ZAO 122,48 [T6 169.86 ZAE 156.28 ETE 134.31 ZAC 115.gg ETC 276.39 LVI -29.S1

DLA -41.07 RAL 351.29 RAD 6641.0 VEL 11.659 PTH 6,70 VMP 3.754 DPA -S.23 RAP 308.23 ECC 1.2616

L'I TIME INJ LAT IMJ LOPG INJ RT A8C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2156.99 9,78 5t.97 215.0t 136,8D 21 t8 39 1157.0 27.23 34.24

1667.33 2S.2t 21.71 228.57 123.56 24 13 29 667.3 36,68 356.91

1667.33 25.21 21.?! 228.57 123.S6 24 13 29 667.3 36.69 356.91

1687.33 25.21 21.71 228.5? 123.56 24 13 29 66?.3 36.69 356.91

1667,33 25.21 21.71 228.5? 123.S6 24 13 29 687.3 36.69 356.91

1667.33 25.21 21.71 228.5? 123.56 24 13 29 667.3 36.69 356.91

1667.33 25,21 21.7! 228.57 123.56 24 13 29 667.3 36.69 356.91

DIFFERENT IAL CORRECTION8

TOE -.4885 TRA -.3686 TC3 -.4473 BAU .2303

ROE -.3081 RRA -.6345 RE3 .9873 FAU .|5806

FOE 1.9004 FRA 6.8359 FC3-8.6094 BSP 2945

DOE .5?76 ERA .733g 8C3 1.0839 FSP 2174

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION

$GT 1055.4 SGR 1509.6 803 1294,2 8T 36.? 88

RRT .5523 RRF -,9895 RTF -.5456 CRT .9216 CRS

6GB 1841.9 823 -.2495 813 -.9575 LSA 87.6 MSA

60! 1658.8 SG2 800.6 THA 61.75 (Lt 45.7 EL2

LAUNCH DATE APR 1S 1971

ACCURACY

28.6 S8 77.4

• 9626 CST .7826

21.8 88A .6

8.9 ALF 37.44

HELIOCENTRIC CONIC

RL 150.07 LAL .DO

RP 209.24 LAP -1.25

RC 102.893 GL -33.13

PLANETOCENTRIC CONIC

C3 16.207 VHL 4.026

LNCH AZMTH LNCM TIME

5O.OO 20 $6 9

57.41 23 43 17

57.41 23 43 17

57.41 23 43 17

57.41 23 43 17

57.41 23 43 17

57.41 23 43 17

OIFFER(NTIAL CORRECT|ORS

TDE -.4649 TRA -.2931 7C3 -.5189 BAU .2535

ROE -.3263 RRA -,?034 NC3 1.0487 FAU .16183

FOE 2.0069 FRA 6.9936 FC3-8,6448 BSP 3058

2DE .5844 BRA .7620 BC3 1.1700 FSP 2236

FLIGHT T|K£ lg6.00 ARRIVAL DATE OCT 28 1971

DI8TANCE 483.019 EARTH TO MARS

LOL 204.36 VL 32.346 GAL -2.86 AZL 94.11 HCA 162.23 SMA 183.71 [CC .18933 ;NC 4.1121 Vl 29.691

LOP 6.66 VP 23.369 GAP 7.46 AZP 86.08 TAL 341.89 TAP 144.12 RCA 148.89 APO 218.52 V2 26.196

GP 16.21 ZAL 121.45 2AM 120.36 ET8 169.84 ZAE 156.32 (TE 135.63 ZAC 117.30 ETC 2?6.27 LVI -30.39

LAUNCH DATE APR 13 1971

DLA -42.10 RAL 352.27 RAD 6641.1 VEL 11.673 PTH 6.7| VHP 3.704 DPA -4.22 RAP 307.20 ECC 1.2667

L-I TIME INJ LAT INJ LONG !NJ RT A$E INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2126.22 11.31 50.64 217.42 136.53 21 33 35 1126.2 28.58 32.36

1669.17 25.60 23.89 230.24 124.65 24 11 26 G_g.2 37.46 359.17

1689.17 23.60 23.8g 230.24 124.65 24 11 26 689.2 37.46 339.17

1689.17 25.60 23.89 230.24 124.65 24 11 26 689.2 37.46 359.17

1689.17 25.60 23.89 230.24 124.65 24 11 26 669.2 37.46 359.17

1689.17 25.60 23.89 230.24 124.65 24 11 26 689.2 37.46 $59.17

1689.17 25.60 23.89 230.24 124.63 24 11 26 689.2 37.46 359.17

MID'COURSE EXECUTION ACCURACY

$GT 983.3 3GR 1658.1SG3 1328,9

RRT .4433 RRF ".g922 RTF -.4369

86B 1927.7 823 -.1746 RI3 -.9768

6GI 1734.3 SG2 841.7 THA 70.41

HELIOCENTRIC CONIC

RL 150.07 LAL .00

RP 209,44 LAP -1.22

RC 104.913 GL -36.31

PLANETOCENTRIC CONIC

C3 16.610 VHL 4.076

FLIGHT TIM( 198.00

DISTANCE 487.184

LOL 204.38 VL 32.333 GAL -2.88 AZL 94.31 HCA 163.47 6NA

LOP 7.69 VP 23.325 GAP 7,25 AZP 85.87 TAL 341.82 TA2

GP 17.38 ZAL 121oDD ZAP 118.20 ET8 169.63 ZA[ 154,21 ET[

DLA -43.22 RAL 353,39 RAD 6641.3 VEL ll.890 PTH 6.72 VHP

LNCM AZNTH LNCH T|NE L'I TIME |NJ LAT

SO.DO 21 16 38 2030.43 13.07

55.84 23 41 16 1712.20 25.97

55.84 23 41 18 1712.20 25.97

55.84 23 41 18 1712.20 25.97

55.84 23 41 18 1712.20 25.97

55.84 23 41 18 t?12.2O 25.97

55.84 23 4I 18 1712.20 25.97

DIFFERENTIAL C¢IqRECTION8

TOE -.4515 TRA -.2132 TC3 -.5905 |AU .2796

ROE ".3503 ARM -.7502 RC3 1.112! FAU *leAST

FOE 2.1298 FRA ?.118? FC3-8.5986 66P 3232

80E .5gss BRA ,6086 De3 1.2382 FIP E291

LAUNCM DATE APR 15 1971

INJ LONG INJ RT ASC %NJ AZNTH INJ TIME

49.07 220.33 136.17 21 51 29

26.22 232.17 125.85 24 9 SO

26.22 232.17 125.85 24

26.22 232.17 125,85 24

26.82 232.17 |25.85 24

28.22 232.17 125.85 24

26.22 232.17 t25.85 24

MID-COURSE EXECUTION ACCURACY

8GT 926.9 SGR 1624,8 803 1357.1

RRT .3051 flRF ".8944 RTF ",_aSS

SOB 2046.? R23 -,lOs4 R13 -.9692

SG! 1052.9 302 869.3 THA 76.86

FLIGHT TIN[ 2OO,OO

DISTANCE 491,316HELIOCENTRIC CONIC

LOL 204.$8 VL 52.321 6AL -2.$6 AZL 94.33 MCA 164.70 $Nk

LOP 9.13 V2 23,282 GAP 7,02 AZP 83.63 TAL 341.74 TAP

GP 19.14 ZAL 120.48 ZAP 115.$8 ET3 189.84 ZAE 151.94 ETE

CLA -44.4S RAL 354.67 RAD 664|.§ VEL 11.712 PTM 6.74 VHP 3.638 DPA -I.74

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM

2046.59 15.21 47.11 223.97 135.64 22 13 48 1048._

1736.83 26.30 28.72 234.39 127,21 24 8 45 736.8

1738,83 26,30 28,72 234.39 127.21 24 8 45 736,8

1736.83 26.30 28.72 234.39 127.21 24 8 45 736.8

1736.83 26.30 28.72 234.39 127.21 24 8 45 736.8

1736.83 26.30 28.72 234.39 127.21 24 8 45 736.6

1736.83 26.30 28.72 234.39 127.21 24 8 45 736.8

RL 150.07 LAL .DO

RP 200.66 LAP -1.19

RC 196.958 GL -38.03

PLANETOCENTNIC CQMIC

C3 17.126 VHL 4.138

LNCH AZNTH LNCM TIN[

5D.OD 21 39 41

54.16 23 30 46

34.16 23 39 48

54.16 23 39 48

54.16 23 $9 48

54.16 23 39 46

54.16 23 39 46

ORBIT DETERMINATION ACCURACY

3T 35.5 SR 30.9 S8 79.1

CRT .8867 CRS .9723 CST .7546

LSA 89.2 NSA 22.3 6SA .S

ELI 45.7 EL2 11.1 ALF 40.44

ARRIVAL DATE OCT 30 1971

EARTH TO MARS

183.30 [CC .18863 INC 4.3060 Vl 29.691

14S.28 RCA 146.68 APO 218.1| V2 26.174

136.65 ZAC 118.76 ETC 276.15 LVI -31.39

3,664 DPA -3.07 RAP 306.11 £CC 1.2734

PO CST TIM INJ 2 LAT INJ 2 LONG

1090.4 30.13 39.54

712.2 38.27 1.60

9 SO 712.2 38.27 1.60

9 30 712.2 38.27 1.60

g 50 712.2 38.27 1.60

8 50 712.2 38.27 1.60

9 50 712.2 38.27 1.60

OR81T DETERMINATION ACCURACY

ST 34.4 $R 33.4 58 8O.T

CRY .8448 CR8 .8800 ElY .7217

LSA 91.0 MSA 22,9 83A .5

ELI 46.1ELE 13.4 ALF 44.02

ARRIVAL DATE NOV | 1971

EARTH TO MAR8

185.31ECC .18783 IMC 4.328V V! 29.69!

146.44 RCA 148.88 APO 217.74 V2 26.150

137.42 ZAC 120.39 £TC 276.03 LVI -32.54

RAP 304.97 ECC 1.2819

INJ 2 LAT %NJ 2 LONG

31.g6 27.98

39,11 4.2?

30.11 4.27

3g.11 4.27

39.11 4.27

t9.11 4.27

39.11 4.27

ORBIT DETERMINATION ACCURACY

ST 33.3 SR 36.6 83 82.3

CRT .7952 CRS .9861 CST .6838

LSA 93.1MSA 23,5 SSA .4

ELI 46.g EL2 IS,8 ALF 48.39

D|FF£RENTIAL CORRECTIONS

TOE -.4779 TRA -.1280 TC3 ".6398 8AU *3087

RDE -*3827 RRA -.8664 RC3 1.1733 FAU .16709

FDE 2.2693 FRA 7.2048 FC3-8.4466 BSP 3479

6DE *G123 BRA .6758 6C3 1.3480 FSP 2334

MID'COURSE EXECUTION ACCURACY

6GT 8g3.2 SGR 2012.6 SG3 1376.9

RRT .1315 RRF -.9939 RTF -.1215

808 22D1.9 R23 -.0411 813 -.9951

SGI 2D16.9 SG2 883.5 THA 85.86
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUI_ DATE APR IS 19?I

HELIOCENTRIC ¢CNIC

FLIGHT TIRE tgE.O0 ARRIVAL OAT2 NOV S SSTI

DISTANCE 49S,472 EARIN TO MARl

RL liD,0? LAL ,00 L_. _04,38 VL $e,Sl| GAL "t.|i AZL 94,?9 MC4 tIS,¢| SNA 183,|4 ECC ,1671! ZNC 4, 7lie Vl 21,68I

RP 809.8? LAP -t.tl LOP 10.3t VP 21,130 GAP G.?g AZP 85,35 TAL $41.G5 TAP 14?.28 RCA 148,67 APO 217.41Vt 2S,124

R¢ 106.026 GL -$S.?l GP |0o01 2AL 119,$9 ZAP 113,?3 ETS 160o06 ZAE 149,$1ET[ 117,94 ZAC 122,24 [TC 275,62 LVI 013,5S

PLANETO¢ENTR|C CONIC

CS 1?.790 VHL 4.212 OLA -45, ?S RAL SIR,ST RAD 6641,S VEL 11. ?40 PTH G.?? VHP 3,821 OPA -.2| RAP 303, ?6 ECE !.2928

LNCH A2MTH- LNCH TIME L-Z TIN[ ZNJ LAT [NJ LONG INJ RT ARC INJ AZNTH [NJ TIME PO CRY YIN [NJ 2 LAT |MJ £ LONG

50,00 E2 10 $9 liST.S1 18,0? 44,40 E68.?8 134.80 22 43 46 967,5 24.35 24.36

92.35 23 38 56 I?63.20 26.60 31,42 |37.00 120,75 24 8 21 ?63.3 39.97 7.20

BE.IS 23 28 58 1763.28 26.60 21.42 217,00 128,75 24 8 21 ?63.3 36.97 ?.20

52.35 23 38 58 1713.28 26.60 31.42 23?.00 120.75 24 8 21 763.3 36,67 ?,20

92.33 23 38 56 1763.28 26.60 31.42 237,00 128.?5 24 8 21 763.3 39,97 7,20

51.35 13 36 58 t763.28 26.80 31.42 23?,D0 126.75 24 S 21 ?63.3 39.8? ?.20

58,35 23 38 55 1763o26 26,60 3|,42 237.00 120o75 24 S 21 ?63.3 39.9? ?,tD

OIFFEREHTIAL CCRRECTION8 RID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TOE -04753 TRA 0,03?8 TC3 -°7206 BAU .3417 $GT 892,S SGR 2223,0 863 1384.8 IT 32,3 SR 40,4 IS 13,S

ROE -.4264 RRA -,9619 RE3 |.240| FAU ,16238 RRT -,0847 RRr ",9971 RTF .0743 CRT ,?3go CRS ,9907 CRY ,8406

FOE 2,4301 PRA ?,2269 F¢3-6,1947 8SP 3790 8G8 2395,6 623 *ODES RI3 -,9972 LSA 95.6 HSA 24.1 8SA 44

BDE ,6385 IRA .9827 SC3 1,4288 FSP 2351 86t 2223.9 862 690.6 THA 91.77 EL1 46.4 EL2 18,2 ALF 53°46

LAUNCH DATE APR tS 1971 FLIGHT TIV_ 204.00 ARRIVAL DATE NOV $ 18?1

HELIOCENFRIC CONIC

RL 150.07 LAL ,DD

RP 210.10 LAP "1.13

MC 111,121 GL -41.62

• PLAN[TOCENTRIC CONIC

C3 18,648 VHL 4.310

LNCH AZNTH LNCH TIN[

50.00 23 4 32

50.39 23 38 57

50,39 23 38 57

50.39 23 36 57

50.39 23 38 S?

50.39 23 36 $7

50.39 23 38 57

OIIrlrER[N?IAL C_R(CTIQNS

TOE -.4700 TRA ,0565 TC3 -.7838 |AU ,3782

RD[ -,4874 6MA-|.O?D? RE3 1,2880 FAU ,16726

POE 2.6262 FRA ?.1675 FC3-?,?930 |SP 4194

80[ ,67?8 8RA 1.0723 8CS 1.5172 FSP 2354

DISTANCE 499.632 EARTH TO MAR8

LOL 204.38 VL 32,302 GAL -2.87 AZL gSotD HCA 167,18 8HA 182.89 ECC ,|8649 INC 5.1011 Vl 28.661

LOP 11.59 VP 23,198 GAP 8.57 AZP 05.03 TN,. 341.54 TAP 146,70 RCA 148.88 APO 217.11 V2 26.068

r_ 22,92 ZAL 119.18 ZAP 111.44 ITS 169.95 ZA[ 146.90 [T[ 138.23 ZAC 124,34 ETC 275,62 LV[ -35.38

DLA -47.28 RAL 357.92 RAD 6642.2 VEL 11.776 PTH

L-| TIRE INJ LAT

1877.99 23,23

1792.13 26,83

1792.13 28.03

1792.13 26,83

1792.13 26°83

1702.13 26.23

1782.13 26.63

6.60 VHP 3.624 DPA 1.58 RAP 302.49 [CC 1.3065

;NJ LONG IHJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 L¢_G

38.11 236.53 132.?7 23 35 50 878.0 38,40 17.04

34.3? 240.06 130.31 24 8 50 792.1 40.83 10.48

34,3? 240,08 130.$1 24 8 SO 792,1 40,85 10.46

34,37 240.06 130,51 24 8 50 792.t 40,85 10,48

34,37 240.06 130.51 24 8 50 ?gE.l 40.85 10,48

34.37 240.06 130.51 24 8 50 792.1 40.85 10.46

34.37 240.08 130.31 24 6 50 792.1 40.65 10.48

MEG-COURSE EXECUT|_i ACCURACY ONSZT DETERMINATION ACCURACY

8ST 028.3 SGR 1481,9 SG3 13?g,T ST 31.3 86 45,1 28 8S.7

RRT -,2604 RRF -.9980 RTF .2690 CRT ,6780 CR6 .8940 CIT ,3816

8GB 2631.t R23 .0311 R13 ".S9?S LSA 96.? NSA 24°? IRA .3

SGI 24?5,5 362 891.4 THA 98.40 ELI 51.0 EL2 20.4 ALF 39,46

LAUNCH DATE APR 15 19?1 PLIGHT TIME 206.00 ARRIVAL DATE NOV ? 1971

H[LIOC[NTRIC CONIC DISTANCE 503.797 EARTH TO MAR1

RL 150.0? LAL .00 LOL 204.36 VL 32.293 GAL -2.58 AZL 95.47 HCA |62,38 $MA 16|.82 [CC *|0396 INC 3.4742 Vl 26.681

RP 210.33 LAP -1,10 LOP 12,62 VP 23.150 GAP 6,36 AZP 84.64 TAL 341.43 TAP 149,81 RCA 148,85 APO 216.85 V2 26.0?1

RC 113.239 GL -43.78 GP 23.24 2AL 118.35 ZAP 109,11 ETS 170,07 ZAE 144.07 ETE 138.31 ZAC 126.74 ETC 273,?4 LVI *3?,IS

PLANETOC[N?R|C CONZC

C3 19.7?5 YHL 4.44? OLA "48.63 RAL .03 RAD 8642.? VEL 11.823 PTH 6.84 VHP

LNCH AZHTfl LNCH TIN[ L-I TIN[ INJ LAT INJ LONG IMJ RT A2C INJ A2MTH IHJ T|ME

46,25 23 40 5 1824,01 26.94 37,61 243,72 132.51 24 10 22

48,25 23 40 5 1824.01 26.26 37,61 243.72 132,5| 24 10 29

48.25 23 40 5 |824.D1 28.16 3?.61 243,72 132,51 24 10 29

48.25 23 40 5 1824.01 26.56 37,61 243.72 132.51 24 10 29

48.25 23 40 5 1624.01 25.96 3?,61 243.72 132.51 24 10 29

48.£5 23 40 9 1824.01 26.96 37.61 243.72 132.51 24 10 29

46.25 23 40 5 1824.01 26.94 37.61 243.T2 132.51 24 10 29

DIFF[R[NYIAL CCRR[CTION6 HID'COURSE EXECUTION ACCURACY

TOE -.4636 TRA .1112 TC3 ".030! |AU .4122 3GT 1000.9 8DR 2731.? 363 1356.S

ROE ".5719 RRA-1.1624 RE3 1.3343 FAU .|ISIS RRT ".4342 RRF "*9586 RTF ,_20

FOE 8.851? FRA ?°0321 PC3-?.2823 SSP 46?0 3GS 2209°3 623 *0402 613 -.9gT3

6DE ,7362 IRA I.t033 6C3 1,5663 FSP 2321 SGt 2?70,2 362 OOS,R THA 100.10

LAUNCH DATE AP6 15 1971 FLIGHT TIME 208.00

NELIQ¢EMTRIC CONIC

6L 130.07 LAL .00

RP 210.57 LAP -1.01

RC 115.380 6L -46,2S

PLANETOC[NTRIC CONIC

C3 21.268 VHL 4.614

LNCH A2MTH LNCH TIH[

4S.60 23 4_ 32

45.60 23 42 32

45.90 23 42 52

45.90 23 42 52

45.90 23 42 52

45,90 23 42 52

45.60 23 42 52

3.648 SPA 3.64 RAP 301.14 [C¢ 1.3254

PO CST TIN INJ 2 LAT INJ 2 LONG

624.0 41.72 14.19

824,0 41.72 14.19

824.0 41.72 14.19

624,0 41.72 14.t9

024.0 41.72 14 19

824.0 4|.72 14,19

824.0 41.72 14.19

DISTANCE 507,964

LOL 204.38 VL 3|,289 8AL =|.20 AZL 95.93 HCA llg,SO IRA

LOP 14,D4 VP 23,|13 GAP 1,15 AZP 84,14 TAL 341.30 TAP

GP 27.93 ZAL 11?.34 lAP 108,74 ET8 1?0.24 ZAE 141.00 [TE

OLA -SO,?? RAL 2,63 RAD 8243.4 VEL !1.886 PTH 6.90 VHP 3.700 DPA 6.09 RAP 299.73

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH IHJ TIME PO CIT TIN INJ 2 LAT

1808.88 26.62 41.18 242.15 134,82 24 13 32 858.7 42.53

1855.60 26.92 41,16 248.15 134.82 24 13 32 859.? 42.53

1859,66 28.92 41,18 248.15 134.82 24 13 52 259.? 42.53

1629,86 26.92 41.18 248.15 134.82 24 13 32 659.7 42,53

1859.66 26.92 41.12 242.15 134,82 24 13 52 egg.? 42.53

I859.66 26,92 4/,18 248.13 134.82 _4 13 32 859.? 42.53

185g.86 26.92 41,18 248,15 134.82 24 13 52 85go? 42.$3

OIFFERENTIAL CCRRECTION6

TD[ -.4526 TRA .2694 TC3 -.8651 8AU .468?

60[ -.6938 RRA-1.32?6 RCS 1.4012 PAU *16195

FDE 3.1228 FRA 6.?928 FC3-6,586_ B3P 3210

DOE .8284 BRA 1.3546 BE3 1.6470 PSP 2244

MID-COQRSE EXECUTION ACCURACY

SGT 1110.4 SGR 3035.0 $65 1310.1

RRT ".5718 RRF -,9991 RTF .37?8

8G8 3231.8 623 .05?5 613 -,89?4

SG1 3106,8 SG2 88g,g TNA 102,8g

O_BJT D[TERHIHATION ACCURACY

3T 3Q._ SR 50o9 55 IY.4

CRT ,lOS| CRI ,9914 C4T .$_$4

L3A |02.$ NSA 25,1 81A .3

ELI 34,S EL2 22,4 ALF 65,58

ARRIVAL DATE NOV | 1571

EARTH TO MAR8

282,73 ECC ,12330 INC S,S3t4 Vl 22.691

130,SD RCA 146,83 APO 216,63 V2 26,044

¶31,18 ZAC 128,St [TC 2?$,68 LVl *36,23

ECC 1.3303

IHJ 2 LONG

16.44

18.44

18.44

16.44

18,44

16.44

18.44

ORBIT DETERMINATION ACCURACY

ST 2g.2 SR 58.2 85 80.1

CRT .5278 CR$ .ggso C6T .472?

LSA 107.4 NSA 25.4 SSA ,2

ELI G0.6 EL2 23.8 ALF 72.34

5?4



J PL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR tS 197t FLIGHT TZNC 210.00 ARRIVAL DATE MOV II ilTI

HELIOCENTRIC CEltiC

RL 150.07 LAL ,OO

RP 210.82 LAP -1.04

RC 1l?.545 GL "49.11

PLAN[TOCEMTRI¢ CONIC

¢3 23.377 VHL 4.835 DLA -$2,94 RAL

LNCH AZHTH LNCH TINE L-! TIME INJ LAT

43.31 23 48 2 1900.39 26,63

43.31 23 48 2 1900,38 29,93

43.31 23 48 2 1900.38 26.63

43.31 23 48 2 1900.38 29,63

43.31 23 48 2 1900.38 29,6S

43.31 23 48 2 1900.38 26,83

43.31 23 48 2 1800,36 28.63

DIFFERENTIAL CCRRECTIONS

TOE -.4278 TRA .3876 TCS -,8770 BAU .5229

ROE -.8813 RMA-1.4831 RE3 1.4249 FAU .15437

FOE 3,4710 FRA 8.4053 FC3-5.7170 BSP 5902

ODE .9798 BRA 1.5329 BC3 1.6731 FSP 2137

DISTANCE |I|.133 EARTH TO MAR8

LOL 204.38 VL 32.980 GAL -2.81 AZL 86.51 HCA 170.82 8HA 182.1] ECC ,1R513 IMC 1.5tO0 Vt 29.891

LOP 15.28 VP R3.072 GAP 5,94 AZP 83.57 TAL 341,16 TAP 151.90 RCA 148.82 APO 216.44 V2 28.019

GP 31.08 ZAL 118,11 ZAP 104.35 [TS 170.50 ZA[ 137.64 ET[ 137.87 ZAC 132.72 (7C 275.97 LVI -41.87

5.93 RAD 6e44.3 VEL 11.973 PTfl 6,gT VHP 3.794 DPA e.98 RAP t98.22 ECC 1.3847

INJ LONG INJ RT A3C INJ AZkTH INJ TIME PO ¢$T TIN INJ 2 LAT IMJ 2 LONG

45,15 253.58 137.48 24 |9 42 900.4 43.21 25.34

45.15 253.58 137.48 24 19 42 900.4 43.21 23.34

45.15 253.58 137.48 24 t9 42 900.4 43.21 23.34

45.15 253.58 13?.48 24 1g 42 g00.4 43.21 23.34

45.15 253.58 137.48 24 19 42 900.4 43.21 23.54

45.15 253.58 137.48 24 19 42 900.4 43.21 23.34

45.15 255.58 137.48 24 19 42 900.4 43.21 23.34

NID-COURSE EXECUT|ON ACCURACY CRBIT DETERMINATION ACCURACY

SGT 1248.8 8GR 3384.2 SG3 1238.1 ST 27.8 IN 66.1 88 91,5

RRT ".6757 RRF -.9994 RTF .6805 CRT ,4346 CR9 .9990 CST .3931

$GB 3606.6 R23 .0610 RI3 -.g976 LSA 114.6 NSA 25.4 88A .2

501 5495.1 SG2 889.9 THA 104.97 EL1 69.3 EL2 24.6 ALF 78,45

LAUNCH DATE APR 15 18?1 FLIGHT TIE 212.00 ARRIVAL DATE NOV 13 1971

HELIOCENTRIC CONIC

RL 150.07 LAL .00

RP 211.07 LAP "1.00

RC 119.734 GL "52.46

PLAN£TOCENTRIC CONIC

C3 28.390 VHL 5,137 DLA -55.12 RAL

LNCH AZNTH LNCH TIME L-I TINE INJ LAT

40.49 0 0 48 1947.89 29.92

40.49 0 O 46 1947,89 29.92

40.49 0 0 46 1947,89 25.92

40.49 0 0 48 1947.89 25.92

40.49 0 O 46 1947.89 25.92

40.49 0 0 48 1947.89 25.92

40.49 0 0 48 1947,89 25.92

DIFFERENTIAL CORRECTIONS

TO( -,3779 TRA .5164 TC3 -.8638 BAU .5892

ROE-1.1712 RRA-I.6493 RE3 1.4295 FAU .14412

FDE 3.8729 FRA 5.8t30 FC3-4.7280 98P 6621

BO[ 1.2307 BRA 1.7282 BC3 1.6699 FSP 1949

D]STANCE 516.304 EARTH TO MARS

LOt, 204.38 VL 32.E74 GAL -2.83 AZL 97.26 MCA 172.03 SNA 19_,54 ECC .18463 INC 7.2601 Vl 29.99i

LOP 16.48 VP 23.052 GAP 5.73 AZP 82.81 TAL 341.01 TAP 153.04 RCA 148.80 APO 216.27 VR 25,986

GP 34.7? ZAL It4,59 ZAP 101,94 ET$ 170.87 ZAE 133.92 ETE 137.40 ZAC 136,49 ETC 275.73 LVI "44.84

10.18 RAO 0645.6 VEL 12.098 PTH 7.07 VHP 3.947 DPA 12.43 RAP 296.81 (CC 1.4343

INJ LONG INJ RT A6C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

49.54 260.37 140.52 0 33 14 947.9 43.5g 29.02

49.54 260.37 140.52 0 33 14 947.9 45.59 29.02

49.54 260.57 140.52 0 $3 14 947.g 43.59 29.02

49,54 260.37 140.52 0 33 14 94?.9 43.59 29.02

49.54 260.57 140.52 0 35 14 947.9 45.59 29.02

49.54 260.57 140.52 0 35 14 947.9 43.59 29.02

49.54 260.37 140.52 0 33 14 947.9 43.5g 29,02

NIO-C_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1407.0 8GR 3769.9 SG5 t129.2 97 26.0 8R 81.2 99 93.8

RRT -.7528 RRF ".9996 RTF .7565 CRT .3056 CR8 .9995 CST .2762

SG8 4023.9 R23 .0612 R13 -.99?8 LSA 124.5 MIA 24.9 88A .2

6G1 3924,3 SG2 889.8 THA 106.57 EL! 61,7 EL2 24.6 ALF 83.89

LAUNCH DATE APR t5 1971 FLIGHT TIN_ 214.00 ARRIVAL DATE NOV 15 tg?l

HELIOCENTRIC CONIC

RL 150.07 LAL .00 LOL 204.38 VL 32.269 GAL

RP 211.33 LAP -.97 LOP 1?.70 VP 22.992 GAP

HC 121.945 GL -56.42 GP 39.11 ZAL 112,71 ZAP

PLANETOCENTRIC CONIC

C3 30.889 VHL 5.587

LNCH AZNTH LNCH TIME

37,46 0 15 20 2004.85 24.54

37.48 0 15 20 2004.83 24,54

37.46 0 15 20 2004.83 24.54

37,46 0 15 20 2004.63 _4.54

3?.46 0 IS 20 2004.83 24.54

37.46 0 15 20 2004,83 24,54

37.4_ 0 15 20 2004,85 24.54

OIFFERENTIAL CCRRECTION8

TOE -.2758 TRA .6562 TC3 -.8229 BAU .6700

ROE-I,8548 RRA-I.8308 RE3 1.382R FAU .12925

FOE 4.3440 FRA 5.0143 FC3-3.9108 88P ?454

808 1.8776 IRA 1.9448 Re5 t.61?R FIP 1700

diSTANCE 520.473 EARTH TO HAR8

-2.95 AZL 98.27 HCA 173.24 8HA 162,49 [CC .16460 INC 8.2744 Vl 29.891

5.53 AZP 81,76 TAL 340.65 TAP 154.09 RCA 148.78 APO 218.14 V2 25.957

99.54 ETS 171.38 ZAE 129.80 ETE 136.83 ZAC 140.90 [TC 2?5.90 LVI -47.90

DLA -57.91 RAL 15.91 RAD 6647.4 VEL 12,285 PTM 7.22 VHP 4.197 OPA 16.52 RAP 294.87

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO C6T TIN INJ 2 LAT

54.35 26g.05 143.92 0 48 45

54.33 269.05 143.92 0 48 45

54.35 269.05 143.92 0 48 48

54.35 269.05 143.92 0 48 45

54,35 269.08 145.92 0 48 4_

54.53 269.05 145.92 0 A8 45

54,33 269,05 145.92 0 48 45

MID*COUR6[ [XECUTION ACCURACY

[CC 1.5100

IMJ 2 LONG

1004.8 43.40 38.55

1004.8 43.40 35.55

1004.8 43.40 35.55

1004.8 43.40 55,55

I004.B 43.40 55.55

1004,8 43.40 35.55

1004.8 43.40 35.55

ORBIT OET[RNIMATION ACCURACY

ST 25.7 3R 100,2 $3 98.3

CST .0874 CR& .9996 CIT .UGl_

LSA 139.2 MSA 23.6 33A .1

ELI 100.2 EL2 23.6 ALF 88.75

3GT 1584.2 8GR 4204.4 SG3 981.2

RRT *.8085 RRF ",V888 RTF ,_jg4

SGB 4493.0 R25 .0553 RI5 -,9950

601 4403.1 502 884,4 THA 107,66

LAUNCH DATE APR 15 1971 FLIGMT TIME 219.00 ARRIVAL DATE NOV 17 1971

HELIOCENTRIC CONIC

RL 130.07 LAL .00

RP 211.60 LAP ".94

RC 124.t?? GL -81.17

PLANETOCENTRIC CONIC

C3 38.584 VHL 6.212

LNCN AZNTH LNCH TIN[

34.39 0 $9 20

34.39 0 39 20

34,39 0 39 20

34.3g 0 3g _0

34.39 0 39 20

34.39 0 59 20

34.39 0 39 20

DIFFERENTIAL CORRECTION8

TOE -.0518 TRA ,8149 TC3 -.7468 8AU ,7794

RD('2.4942 RRA-2.001? RE5 1.3136 FAU .I1037

FOE 4,787/ FRA 3.9546 FC3-2.4764 BSP 8229

809 2.4947 9RA 2.1612 6C3 1,5110 FSP 1549

OISTANCE 524.041 EARTH TO MARS

LOL 204,36 VL 32.265 GAL -2.95 AZL 99.72 HCA 174.44 6HA 182.40 [CC .16443 1NC 9.7227 Vl 29.891

LOP 18.91 VP 22.952 GAP 5.32 AZP 80.52 TAL 340.68 TAP 155.I2 RCA 148.78 APO 216.C4 V2 25.926

GP 44.20 ZAL 110.37 ZAP g7.16 ET6 172.0g ZAE 125.20 ETE 136.23 ZAC 146.05 ETC 276.26 LVI -51.75

DLA -60.17 RAL 25.91 RAO 6659.2 VEL 12.580 PTH 7.45 VHP 4.609 DPA 21.35 RAP 292.98 ECC 1.0350

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH IMJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2075.18 22,10 59.40 260,43 147.53 I IS 55 1079.2 42.17 42,82

2075.18 22,10 59,40 280,43 147.53 I 13 $5 1075.2 42.17 42.82

2075.18 22.10 59,40 280.45 147.55 1 13 55 1075.2 42.17 42.82

2075.18 22,10 sg.40 280.43 147.53 1 13 55 1075.2 42,17 42.82

2075,18 22.10 5g.40 280.43 147,53 1 13 55 1075.2 42.17 42,82

2075.18 22,10 59.40 280,43 147.55 1 13 55 1075.2 42.97 42.82

2075.18 22.10 59.40 280,43 147,$3 1 13 55 1075,2 42.17 42.82

MID*COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1773.? SGR 4661.6 SG5 ?65,9 6T 22.8 SR 127.8 SS g8.2

RRT -.8461 RRF -.9996 RTF ,6506 CRT -.3397 CR$ .9999 C3T -.3504

$GB 4987,8 R23 ,0558 R13 -.9983 L6A 161.4 NSA 21.4 SSA .1

SG1 4907,_ 602 892.? THA 108,52 ELI 128.1 EL_ 21.4 ALF 93.57

575



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LIUN¢_ OATE APm ts ll_l

HILI¢CENTII¢ CO11¢

RL ISDoQT LAL .06

RP 213.68 LAP ".64

RE 142,731 GL 31.E5

PLANETOCENTRIC CONIC

C3 36.046 VNL G.OO4

LNCN AZNTN LNCM T|NE

30.0O IO 1_ 15

62.33 i t +

$2.33 9 1 2

52.33 9 1 E

3m,33 6 1 E

32.33 9 1 E

62.33 g 1 E

LO_ |04.|8 VL

L04 s E8.40 VP 2R.643 GAP 3.64 AZP gt.|O TAL 338.54 TAP |62.60 RCA 148,44 APO 816.13 ¥E _6.66£

6P "It. El ZAL 113.07 ZIP 66.96 [T3 174.89 tAR 1|t,43 [T[ 210.65 |AC 51,Eg [TC 272°33 LYI 3?.OY

DLA 4S,il RAL 318.07 RAD 1649.3 YEL 16,481 PTH 7,38 VMP 5,430 DPA "72,33 RAP 316.98 ECC l.Si3E

L-| TIME |NJ LAT ZNJ LONG INJ RT ASC INJ AZNTH 1NJ TIME P2 CET TIM INJ R LAT _NJ 2 LONG

439t.46 "El,?4 201,60 _13,16 30.30 !! 23 34 3316.5 -42.26 176o79

4580.44 "18,92 209.36 206.62 47,47 IO $7 23 3S90.4 -34.34 198,45

4580.44 "18.92 tog.36 806.62 47,47 tO 17 83 3580.4 -34,34 188.45

4580.44 -18,98 200.36 206,62 47.47 tO 17 23 3580.4 -34.34 189,43

4580.44 "16,92 809.36 206.68 47.47 tO 17 23 3580.4 -34.34 196,45

4580.44 "16,92 209.36 806.62 47.47 tO 17 23 3580.4 -34,34 168.45

4580.44 -16.62 209,36 2D6,62 47.4? 10 17 23 3590.4 -34.34 186,45

FLIGNT TIRE 232.00 ARRIVAL DATE DEC $ 19T|

DIITAMC[ 339.310 EARTH TO MAll

3l,ltl IAL °3,32 AlL 1D.88 HCA 194,II INA |18,2R [CC ,llill INC i,ltl5 VI 21,I11

oilrlrERENT|AL C_RR[CTIQN6

7DE 3.0451 TRA .943D TC3-1.33_2 BAU .9633

RD[ 3.8631 RRA 2.4131 RC3-1.4785 FAU .07263

FOE 4.1729 FRA 2°7362 FC3-1,7443 BSP 10716

DOE 4.9189 BRA 2.5908 6C3 2.0036 FDP 903

MID-COURSE EXECUTION ACCURACY OABIT DETERMINATION ACCURACY

8t,T 3370,4 8DR 5238.9 $63 505.8 ST 146.6 3R 180.9 II 97.4

RRT .9512 RRF .9995 RTF .9476 CRT .9615 CR$ -.9999 ElY -.9899

6G.B 6336.4 R23 ,1071 R13 .9936 L6A 259.2 NSA 16.1 86A .1

361 6259.3 8G2 92/,0 THA 56.33 ELI 240.2 EL2 13.1 ALF 32.54

LAUNCH DATE APR $5 1971 FLIGHT TIN1[ 234.00 ARRIVAL DATE DEC 3 1_71

HELIQCENTRIC CONIC

RL 150.07 LAL .OO

RP 214._4 LAP -.62

RC 145.1_8 _L 48.76

PLAN[7OCEN7RIC CON|¢

C3 25.15Q VHL 5.0|5

LNCH AZNTH LNCH TINE

5O.OO 12 17 48

SO.DO I1 40 55

55.09 10 16 42

IS.OR 10 16 42

6508 10 16 42

65,08 10 16 42

65.Q8 10 16 42

DISTANCE 562.468 EARTH TO MAR6

LOL 204.38 VL 32.260 GAL -3.36 AZL 83.28 HCA 185.32 3HA 182.3| ECC ,1660! INC 6.7235 Vl 26.891

LOP 29.57 VP 22.606 GAP 3.66 ASP 96.70 TAL 338,28 TAP 163.60 RCA 148.40 APO 216.23 V2 25.127

GP -45.36 ZAL 118.30 ZiP 65.17 ET3 173.88 ZAE 114,10 ETE 207.01 2AC 57.D6 ETC 271.97 LVI 32.16

DLA 37.00 RAL 321.03 RAD 6645.1 VEL 12.047 PTH 7,03 VHP 4.652 OPA -67.33 RAP 311.31 [CC 1*4139

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME P_ CST TIN INJ 2 LAT INJ 2 LONG

3991.79 -43.34 173,79 217.92 68.06 13 24 lg 2991.8 -47.47 139°¢D

4090.36 -31.78 176.12 811.42 63.78 12 49 6 3090.6 -39.49 147,94

4335.11 -19.15 188.40 203.61 57.71 11 28 38 3335.1 -3D.70 165.10

4335.11 -19.15 188.40 803.61 57.71 I1 28 56 3335.1 -30.70 IQ3.10

4335.11 -19.15 188.40 203.61 57.?1 11 28 58 3335.1 -lO.?O 163.10

4335.11 -1g.15 _68,40 203,65 57.?1 11 28 58 3335. J -3O.YD 165.10

4333.11 -19.13 188.40 203.61 57.71 11 28 58 3333.1 -3O.?O 165,1D

DIFFERENTIAL CCRRECTION5

70[ 2.3949 TR4 1.1547 TC3-I.9330 BAU .8633

ROE 2.6804 RRA 2,2398 RC3-1.TBDO FAU .n9763

FOE 4.9743 FRA 4.1351 FC3-3.36D6 BSP 10072

DOE 3.5958 IRA 2.5377 iC3 2.62?7 FSP 1311

NID-COUR6E EXECUTIO_ ACCURACY (_BIT DETERMINATION ACCURACY

8GT 3739,9 3DR 4797.5 8G3 747.6 87 139.2 6R 160.6 88 113.1

RRT .9579 RRF .9996 RTF .9156 CRT .9glg CR3 -.9999 CST -.9900

6GB 6083.0 R23 .$148 R|3 .9930 LSA 240.3 MSA 15.1 38A .2

6Gt 6022.6 362 854.9 THA 32.36 EL1 212.1 EL2 13.4 4LF 49.13

LAUNCH DATE APR 15 1971 FLIGHT TIME 236.00 ARRIVAL DATE DEC ? 1971

H[LI_:ENTR|C CONIC DISTANCE 566.633

RL 130,0? LAL .DO LCL 204.36 VL 3£.283 GAL "3.4! AZL 84.61 HCA

RP 214.55 LAP -.59 LOP 30.63 VP 22.566 GAP 3.46 AZP 93.16 TAL

RC 147.555 GL 40.71 GP -40.30 ZAL 122.55 ZAP 83.26 ET3 173.11 ZAE

PLANETOCEN?RIC CONIC

C3 IV.960 VHL 4.470 DLA 29.36 RAL 324.76 RAD 6642.8 VEL 11.832 PTH

EARTH TO NARR

186.49 6NA 182.35 [CC .|8642 ]NC 5.|934 VI 29,891

338.00 TAP I64.49 RCA 148.36 APO 616.34 V2 25.591

II4.gg ETE 203,37 ZAC 62,17 ETC 271.69 LVI 27.84

6,85 VHP 4.194 DPA -62.74 RAP 306.06 ECC 1.3289

POCST TIN INJ _ LAT INJ E LONG

2749.7 -43.96 11?,43

Z?58.5 -39.23 119.97

2776.0 -34.|5 122o1|

2866.3 -27.81 128._6

2997.6 -25.78 134.28

2543.8 -27,8! 49.93

1924.9 °34,15 31.02

LNCH AZMTH LNCH TIME L'I TIRE INJ LAT INJ LONG INJ RT ASC iNJ AZMTH INJ TIME

SO.GO 13 2I 48 3749.7| -47.33 |3|,93 211.18 64.42 14 24 |?

60.00 13 16 30 3759.51 "39.06 191.13 806.50 79.89 14 _1 8

TO,GO I3 ]I 54 3?77.97 "3D,6? |5D.26 207.09 74.|g 14 14 52

90.00 12 42 3? 3069.29 -2D.44 |53.26 E03.Ie 67.75 13 47 86

81.02 ll 15 22 3957.55 -I?.ED 138.32 201.?0 65.39 13 21 19

tOO.DO I5 Z5 41 3343,76 -2D.44 t!4,62 203,16 47,75 16 2| 32

!10.00 18 11 21 2824.?R "30.67 79.20 _O?.O6 74.19 18 58 25

DIFFERENTIAL CORRECTION3 HID-COURSE EXECUTION ACCURACY

TOE Z.0299 TflA 1.3498 TC3-2.4592 6AU .ills SGT 3942.0 3GR 4359.9 $63 953.9

ROE l.OO|6 RRA 2.Q9_0 RC3-1.9185 ?kU .1|666 flRT .1633 RRF °9995 RTF ,_vll

?DE 4°8?20 FR4 5.3934 _C3-5.D551 BIB 9933 3_8 58?7.7 R83 ,|836 RI3 .9916

ODE 2.1495 ERA 2,489i EC3 3.1153 FIR 1696 3G1 3824,t 662 ?92.1 THA 47.99

LAUN(H D4TE APR 15 167I FLIGHT TIN_ 238,00

HEL|OEENTRIC CG_I1C DISTANCE 570,801

RL 150.07 LAL .00 LO_. E04.31 VL 38.265 GAL "3,46 AZL RS.37 HCA 187,66 IMA

ORBIT DETERMINATION ACCURACY

3T 133.3 3R 136.4 66 IEI.I

CRT .9928 CRb ",9991 (iT -,ll04

LIA 223.3 NSA 13,9 96A ,I

ELI |90.4 EL2 11.5 ALF 49.69

RP 214.19 LAP -.55 LOP It.D3 VP 22.331 GAP 3,30 AZP 94,t0 TAL 337,71 TAP

RC 149.996 GL 33,17 GP -35,17 ZAL |25,88 ZAP 9|,32 [T3 172,34 ZAE I|S.22 EYE

PLANETOCENTRI¢ CONIC

¢3 17,244 VHL 4,|55 DLA 63.35 RAL 32?.?| RAD 6Q41.6 V[L 1|,?|7 PTM 6.?3 VHP 3,910 DPA "59.74

LNCH AENTH LNCH TIN( L-| TIME INJ LAT INJ LONG ZNJ RT A$C |NJ AZMTH INJ TIME POCST TIM

SD,O0 |4 3 21 35?6.28 -47,15 133,25 204.61 g?.26 |5 4 $7 2576.3

8D.DD 14 15 33 3546.10 -40.26 133.51 805.3| 91.t6 15 14 42 854g.!

?0.00 14 32 1_ 3500.06 -33,66 126.35 805.18 86.|1 15 30 32 8300.t

eO.O0 15 3 35 3401.62 -28.94 121.30 804.52 82.3| 16 0 16 2401.6

9D.O0 19 6 4D 31g7o90 -26,64 105.68 2D4.1? 8D.75 |6 59 58 2]9?.9

100.00 17 46 2? 2976.06 -28.g4 82,67 204.52 82.31 18 34 23 1876.1

$10.00 Ig 31 36 2546.8? -33,96 58.27 205.12 86.|1 20 14 5 1546.9

Q[FF(RENT|AL CGRR_CTION9 NID-COOR$E EXECUTION ACCURACY

TDE 1.?g38 TRA 1.5257 TC3-2.9138 BAU ,8053 $GT 4152,0 SGR 3949.? 363 1128.?

RDE 1.S733 RRA 1.9200 RC3-1.9269 FAU .13120 RRT .g672 RRF .g694 RTF ,9660

FOE 4.9062 FRA G.4166 FC3-6.5869 63P 9866 8GB 3730,5 R23 ,1366 R13 ,9g00

BDE 2.3860 6RA 2°4524 BC3 3,4633 F6P 2013 $G1 $683.5 $G2 ?32.6 THA 43.52

ARRIVAL DATE DEC 9 1171

[ARTN TO MAR8

182.39 [¢C .|8689 IN¢ 4.1321 Vl 29.691

|lS,3? RCA |49,3! APO 2|6.46 V2 ||,154

2DD.09 ZAC 66,5| ETC 271.46 L¥1 2d.|4

RAP 302.91 ECC 1.2930

INJ 2 LAT INJ 2 LONG

-38.91 ID3.91

-35,42 103.53

-32,01 100.Y9

-29.2! 93.96

-28,D3 76.04

-29,21 $3.23

-32.D! 29.70

(_B[T RETURN[NAY|ON ACCURAC¢

ST 129.5 3R l|G.9 53 124.4

CRT .g941CR$ -,969 • ¢9T -.g612

L6A 213.3 HIA 12.6 9SA .3

ELI 173.4 EL2 9.4 ALF 42.27

S76



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE AFI IS IIYI

NELiO¢ENTIIC CCNIC

RL 150.07 LAL ,DO

IP 219.21 LAP ".St

R¢ 152.438 GL tO03?

PLANETOCEMTRIC CONIC

C3 16,702 VNL 3oSi0

LNCH A2MTH LNCH TIME

SO.DO 14 37 47

6O,OO 14 56 G

TO.D0 _5 23 39

80.00 18 8 9

90.00 17 ID 40

IOO,OO 18 81 D

itO.OD 20 23 5

FLIGHT TIME 240,00 kIIIVAL OATE O[C 1111?l

DISTANCE 5Yd,GTO EAITN TO NAIl

LOL 104.30 VL 32.|G8 GAL "O,Sl AZL OG.GS NCA 108,80 8NA 182,44 ECC .10740 INC 3.3822 Vl 28.981

LOP 30.80 VP 22.4G3 GAP 3.t| AZP 13.31 TAL 33T,40 TAP 186,23 RCA 148,25 APO |1G.43 V2 28,518

GP -32,31 ZAL 128,4i ZAP _,38 ETG |?2,|2 ZA[ 114,94 [T[ 19T.22 ZA¢ ?0,20 ETC Z71.27 LY! 2t,Ol

DLA 16.|2 RAL 300.10 RAO tl40,9 V[L It,iS! PTH 8,$9 VHP 0.727 OPA °55,3t RAP 299.93 ECC 1,2384

L-I TIN[ INJ LAT lNJ LONG INJ RT A3C INJ AZNTH INJ TIN[ PO CGT TIM INJ 2 LAT tNJ 2 LONG

3445,8? °4S,33 123.22 200,16 106,06 15 39 t3 2445.9 -34,1t iS.IS

3397.10 -09,30 120.73 202,06 99,77 15 52 43 2397.2 -31.23 82,85

3318.98 -33.88 115.01 202.90 94.58 16 18 55 2316,0 -28.51 07.91

3176,51 -2g.84 104.66 203.13 go.g1 17 1 5 2176.5 -26,40 ??.77

2941,86 -28.28 07.95 203.14 89.64 18 ? 49 1948.9 025,50 61.28

2650.98 -29,14 66,03 203.t3 90.98 19 55 11 1851.0 -28,40 SG.ld

2362.00 "03.88 43,92 202.90 94.58 21 2 21 1382.8 -28.5t 16.53

DIFFERENTIAL CCRRECTION6

TDE 1.9340 TRA !.6930 TC3"3.3OGO BAU .?$81

IDE 1.2822 RRA 1.781? RC3-I,8??1FAU ,14290

FOE 4.1467 FRA 7.2210 FC3"?.8805 BIF 1477

BOG 2,077_ BRA 2.4292 BC3 3.6017 FIF 2230

NIO-¢0URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCt_qA;Y

SiT 4360.3 SGR 3572,2 303 1248,9 8T 124.3 IR lOl.O $1 124.7

RRT .8701RRF .9992 RTF .9692 CtT .9956 CR8 0,9995 CIT -.992!

SGB 5836.? R23 ,1471R13 .9113 LSA 202.? NSA 11.4 88A .3

SOl $596.1 $02 6?5.5 THA 39.16 ELI 160.0 EL2 7.3 ALF 39.09

LAUNCH DATE APR 1| llTl FLIGHT TIME 242.00 ARRIVAL DATE DEC 18 t871

HELIOCENTRIC CONZC

NL 150,07 LAL .00

NP 215.54 LAP -.48

RC 154.904 Gt. 23;72

PLANETOCENTNIC CCWIC

C3 14,809 VHL 3.848

LNCH AZNTH LNCH TIME

SO.GO 15 3 10

90.00 IS 27 ?

TO.Q0 16 1 34

80.00 19 53 12

80.00 18 ? 12

lOO.OD 19 36 4

liD*DO 21 1 0

OIFFERENTIAL CCRRECTION8

TOE 1.5221 TRA 1.8288 TC3-3.6396 EAU ,8026

RDE 1.0769 RRA 1.5968 RC3-1.?812 FAD .15196

FDE 4.7418 FRA 7,8334 FC3-8.8856 BSP 9332

BOG 1.8645 BRA 2.4279 BC3 4.0543 FSP 2390

DISTANCE 570.138 EARTH TO NAR9

LOL 204.08 VL 32.272 GAL -3.57 AZL 87.25 HCA 189.99 6MA !12.50 [CC .16795 INC 2.7542 Vl 26.991

LOP $4.37 VP 22.456 GAP 2.95 AZP 92.71 TAL 337.08 TAP 167.07 RCA 148.20 APO 218.80 V2 28.480

GP -29.20 ZAL 130.46 ZAP 77.48 ET6 171.82 ZAE 114.30 ETE 194.74 ZAC 73.32 ETC 271.10 LVI 18.38

DLA 13.99 RAL 332.11 RAO 6640.4 VEL 11.613 PTH 6.65 VHP 3.606 DPA -52.38 RAP 297.94 ECC 1.2457

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIN[ PO CIT TIN INJ 2 LAT INJ Z LONG

3545,11 -43.03 114.63 197.52 112.65 15 58 $5 2345.2 -29.97 89.13

3281.45 -37,54 111.41 200.03 105.87 16 21 48 2261.4 -27.43 t5.40

3180.05 -32.EI 104.60 201.43 100.61 16 54 34 2180.1 -25.06 ?6.56

3018.25 -29.08 92.96 202.08 97.08 17 43 30 2011.3 -25.27 67.07

2779.41 -27.73 75,60 202.25 95.79 18 53 32 1779.4 -22.58 49.76

2492.73 -29.08 54.34 202.08 97.08 20 IT 37 1492.7 -28.27 28.43

2226.8? -32.66 33.52 201.43 100.61 21 38 ? 1226.9 -25.06 ?.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 4566.9 6GR 3234.9 3G3 1341.5 ST 121.0 9R 18.2 SS 123.5

RRT .9720 RRF .9989 RTF ,9714 CRT .9972 CR8 -.9991 CST -.9932

SGD 5596.5 R23 .1557 RI3 .9867 LGA 193.8 NSA 10.2 SSA .4

901 5561.7 $G2 623.8 THA 35.05 ELI 149.6 EL2 5.3 ALF 36.08

LAUNCH DATE APR 15 1971 FLIGHT TIE 244.00 ARRIVAL DATE DEC 15 1971

HELIOCENTRIC CCHIC

RL 150.07 LAL .00

RP 215.87 LAP -.44

RC 157.388 GL 19.83

PLANETOCENTRIC CONIC

C3 14.293 VHL 3.781

LNCH AZNTH LNCH TIME

50.00 15 23 42

60.00 15 $1 52

70.00 18 31 15

80.00 I? 2? 41

gO.G0 18 43 54

100.00 20 10 33

110.00 21 30 42

DIFFERENT IAL CORRECTIONI

TOE 1.4487 TRA !.9722 TC3-3.9101 |AU .8128

ID[ .9275 IRA 1.4570 IC$-1.1742 FAU ,151?5

FOE 4.8191 FRA 8°8813 FC3"I°I|5G ElF 8295

lOG 1.7118 IRA 2.4820 8C3 4.2§34 FSP 2500

DISTANCE 583.306 EARTH TO MARS

LOL 204.38 VL 52.270 GAL -3.85 A2L 87.72 HCA 191.16 INA 162.56 [CC .18856 INC 2.2817 Vl 29,691

LOP 35.53 YP 22.4|9 GAP 2.77 AZP 92.24 TAL 386.75 TAP 167,11 RCA 148.14 APO 216.99 V2 _3.443

GP -26.55 ZAL 132.02 ZAP 75.63 £TS 171.60 2AE 113,40 ETE 192.62 ZAC 75.99 ETC 270.9l LVi 11.14

DI.A 10,47 RAL 033,80 RAD 6640.2 VEL 11.591PTH G.ES VHP 3.525 DPA -49.87 RAP 296.3l ECC 1.2552

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CET TIM INJ 2 LAT INJ 2 LONG

3261.02 -40.76 108.39 196.09 117.04 II 18 8 2266.0 -28.50 84.77

3191.07 -35.14 !04.50 198.95 110.22 II 45 3 2191.1 -24.18 T9.99

3078.17 -31.07 96.84 200.68 |04.g5 I? 22 31 2075,2 -21.gg Tl.g8

2898.39 -27.77 84.32 201.57 101.44 18 11 0 18g8.4 -20.57 59.35

2652.48 -26.53 86.51 201.83 100.18 19 23 S 1652.5 -lg.?s 41.53

2372.87 -27.77 45.19 201.57 101.44 20 30 6 1372.9 -20.37 20.72

2121.99 -31.D? 25.75 200.68 104.95 22 6 4 1122.0 -21.99 .el

HID-COURSE EXECUTION ACCURACY ORS|T DETERMINATION ACCURACY

SOT 4??3.5 8OR 2838.1 803 1408.8 ST !18.8 SR 78.0 |8 121.6

RRT .9738 RRF .9885 RTF ,_,37 CRT .8989 CRS -.988S C81 -,iris

808 5604.2 R23 .IR04 R13 .9t55 LSA 186.8 NIA 8.1 8|4 .8

IGI SSTS.I 302 |?0.6 THA 51.28 ELI 142.1 EL2 3.S ALF 38,26

LAUNCH DATE API 1| 187| FLIGHT TIN[ 24G.00 ARRIVAL DATE DEC I7 1971

HELIOCENTRIC CONIC OIETANC[ 587.4T0 EARTH TO MARl

IL 180,07 LAL .00 LO_ 204.38 VL 02.200 GAL "5,85 AZL 08.10 HCA 198.31 IRA 102,13 ECC ,|1920 INC 1.8987 VI It. Ill

RP 216.21 LAP ",41 LOP 09.99 VP 22,582 GAP 2,80 AZP 91,86 TAL 531.41 TAP |68.75 2CA 141.08 APO 21?,lg V2 25,405

IC 119.811 GL 16.50 GP "24,2? ZAL 135,20 ZAF 75.83 [TO |?1,45 ZA[ 112.33 [T£ !90.81 ZA¢ ?8.28 [TC 2?0,83 LV! 14,23

PLANETOCENTRIC CONIE

C3 14.015 VHL 3.?44 DLA ?.SS RAL 335,33 RAG 6640.! VEL 11.5?9 PTH i,62 VHP 3,4?2 DPA "47.?1 RAP 2g5.06 £CC 1,230Y

LNCH A2NTH LNCH TIME L'| TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH ZNJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

50.00 15 40 44 3202.12 -38.71 103.75 198,46 120.18 18 34 ? 2202.8 -23.84 81.SD

QO.O0 II 12 12 3119.1? -33.02 gg.2 ? 198,52 113,37 17 4 12 211g.2 -21.4t 75.89

70.00 16 55 23 2992.11 -29.46 g_.9| 200,45 108.11 17 45 15 |gg2.2 -lg.35 68.9Y

8Q.QO 1? 35 21 2t04.31 "26.32 ?7.70 201.50 104.83 18 42 I 1804,3 -17.83 53.52

90.00 19 13 9 2553.28 -25.14 59.58 201.82 103.3g lg 55 42 1553.3 -17.23 35.33

tO0.O0 20 38 13 22?8.?8 -26.32 3g.07 201.50 104.63 21 16 12 1278.8 -!?.83 14.89

110.00 21 54 49 2039.00 -29,46 19.63 200.45 108,11 22 28 48 103g.0 -1g.35 355.88

DIFFERENTIAL CORR[CTIO(u_ MID'COUR6[ EXECUTION ACCURACY cRglT D(TERNINATION ACCURACY

TD[ 1.4021 TRA 2.1192 TC3-4.11?6 IAU .8231 8GT 4981,4 $GR 2180.5 SG3 1455.0 ST 1_8.1 8R 70.3 SS 120.6

NDE .8244 IRA 1.3402 RC3-1.5300 FAU ,16110 RRT ,g742 RtF *g979 RTF .9?48 CRT .9995 Ct$ -.99?8 CST -.9954

FOE 4.5464 FRA 8.6109 Fc3-g.9549 BIP 9441 8GB 5156.8 R23 .1654 R13 .9842 LEA 182.6 NSA 8.2 $SA .?

6DiE !.6295 DRA 2.5075 BC3 4.3928 FGP 2610 8Gl 560|.5 SO2 534.8 THA 2?.94 ELI 137.4 EL2 1.9 ALF 3D.?T

57?



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCH DATE APR 18 lt?t

HELIOCENTRIC ¢CNIE

RL 150.07 LAL .OD

RP 2tR.Sl LAP -.37

RC t60.390 GL 13.80

I_ANETO¢ENTR I C CONIC

C3 13.863 VHL 3.?67

LNEH AZMTH LNCH TIME

30.00 IS 58 T

RO.OO 16 29 18

1'0.00 17 IS IT

iO.O0 18 18 13

90,00 10 3T 14

100.00 |1 I S

lID,DO 22 14 94

FLIGHT TIME E48.00 ARRIVAL OATE DEC 18 tRYt

OIDTANC( S91.632 EARTH TO MAR8

LOL |04.88 VL 32.t88 GAL -3,78 AZL 88,4E HCA I28,4? 8MA 182,TI [CC ,|8919 INC 1,5810 Vl 29.691

LOP 87.85 VP Et,34S GAP 2.43 AZP 81.54 TAL 838.07 TAP 18R,84 flEA 148,01 APO 217.80 V2 26.388

GP "22.80 ZAL 134.ET ZAP ?_.10 ET$ ITI.3$ ZkE I11,13 ETE 109,2? ZAC 80,27 EYC 270.72 LVI tZ.S8

DLA 3.10 RAL 38G.88 RAO 8140.0 V[L |I.S?4 PTH 6.62 VHP 3°438 OPA "45,84 RAP 293.97 ECC 1.2288

L'| TIME INJ LAY INJ LONG ]NJ RT ASC INJ AZHTH INJ TIME POEST YIM INJ'2 LAT INJ Z LONG

3152,04 "88,90 IO0,EE t95.32 12E.4T 18 47 39 2152,0 -El.IT 78.87

3011.19 "80.|8 95.23 198.51 l|S.?O IT 20 18 EO81,E -16.12 TE,?I

2925.35 "67,66 88.29 |00.58 110,46 t8 4 13 IRES,3 -17,/2 83.07

2708.T8 "04.22 ?E,83 201.74 lOT.O| IS 8 40 1728,8 01|.68 48,97

2473.T8 "23.78 S4,18 DOE.It /05.77 20 I8 28 1473,8 "1S.09 $0.90

2208.25 "04,20 88.90 201,74 107.0! 21 37 48 /203.8 -IS,85 19,34

IS?2.1? -27.R8 18.21 200.99 1/0.48 22 47 46 972,2 -l?.12 381,98

OIFfEREHTIAL C_qRECTIONS

TOE 1.3697 TRA 2.|580 T¢3-4.3031 2AU .8407

RDE .7417 RRA /.2309 RC8-1.4040 FAU .18851

FOE 4.4469 FRA 8,9430 FC-10.1888 BRP 8551

BDE 1.8876 ERA 2,5TlT 0C3 4.$284 FRP 2870

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

3GT S183.8 SGR 2450.8 883 1483.9 8T 117.6 8R 63.8 88 111.8

RRT .9748 RRF .99?2 RTF .675? CRT .9999 CR8 -.R987 CiY -.98$4

8DE 8738.8 R23 .1889 RI3 .9833 LSA 178,7 MSA 7.4 88A ,l

801 STt/.8 BG2 498,3 THA 24.94 ELI 133.8 EL2 .i ALl 28.48

LAUNCH DATE APR 18 IR?I FLIGHT TIH(: 250,00 ARRIVAL OAT[ DEC 2I tl?t

HELIOCENTRIC CONIC

RL 130.07 LAL .00

RP 216.91 LAP -.33

RC 164.912 GL 1|.44

PLANETOCENTRIC CONIC

C3 13.878 VHL 3.726

LNCH AZMTH LNCH TIN[

50.DO 16 ? 28

60.00 ID 43 50

TO,DO 17 80 28

80.00 18 37 30

9O.OD 19 5? 31

/00.00 RI RO 22

110.00 22 31 33

DISTANCE $95.790

LOL 204.88 VL 32.290 GAL -3.82 AZL 88.89 HCA 194.62 3HA

LCP 39.00 VP 22.808 GAP 2.2E AZP 91.27 TAL 385.71 TAP

GP -20.59 2AL 135.12 ZAP ?0.42 ETS /71.28 ZAE 109.86 [TE

EARTH TO MAR8

/80.79 [CC .19062 INC 1.3139 Vl 29.891

170.88 RCA 147.95 APO 217.63 V2 25,327

187.95 ZAC 81.99 ETC 2?0.82 LVI 11.15

OLA 3.04 RAL 38F.06 RAD 6640.0 VEL 11.573 PTH 8.82 VHP 3.468 DPA -44.E1 RAP NR.DS (CC 1.2284

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

311D.71 -35.38 97.48 195.50 124.19 18 59 19 2110.7 -19,32 78,99

3013.98 "80.?4 92.05 188,79 117.48 I? 34 4 2014,0 "17.20 70.19

28?0,89 "26.81 82.63 200.9? 112.25 18 20 20 1870.g -IS.24 56.97

2687.26 -23.83 88.42 202.20 108.81 19 21 58 1667.3 -13,79 4S.84

2409.07 -20.52 49.84 202.80 107.58 20 87 40 14Og,l -18,25 20.64

2141.78 -63._3 09,79 202.20 108.8! 21 $8 4 1141,? -13.79 8.71

1917.7| "08.61 11.58 200.9? IIE.ES 23 3 53 9IT.7 -t$.24 348,89

DIFFERENT IAL CCRRECTION$

TOE 1.3573 TRA 2.4018 TC3-4.44|8 BAU .857|

ROE .6826 RRA 1,1376 RC3-1,2693 fAU .1U74

flOE 4.3914 WRA 9.1689 FC-IO.l_22 DiP 9798

BDE 1.5193 6RA 2.8576 BE3 4.6198 FRP 2746

NID-COUR3E EXECUTION ACCURACY OqBIT DETERMINATION ACCURACY

8GT $384.8 8DR 2250.9 688 1502.2 ST !18.8 8R 50.? 88 117.0

RRT .9738 RRF .9983 RTF .9760 CRT .9998 CR8 -,99S4 CRT -.9i?_

308 5886.1 R23 ,1888 R13 ,9822 LEA 178.8 NSA 6.9 33A 1.1

801 8816.R SG2 478.7 THA 22.81 ELI 132.1 EL2 1.8 ALl 26.39

LAUNCH DATE APR 15 1971 FLIGHT TIME 252,00

Oi8TANCE 899.946

"3,89 AZL 88.91HCA 185.77 8HA

2,0g AEP 91.05 TAL 333.3S TAP

_.?g ET3 171.25 ZA[ 108.53 ETE

HELIOCENTRIC CONIC

RL 130.07 LAL .00 LOL 204.38 VL 82;288 GAL

RP 217.26 LAP -,30 LOP 40.|$ VP 02,271 GAP

NC 167.448 GL 9.4| GP -19.08 ZAL 185.84 _AP

PLAN[TOC[NTRIC CONIC

C3 13.938 VHL 3.733 OLA 1.29 RAL 338.95 RAO 6640.0 VEL 11.376 PTH 8,62 VHP

LNCH AZMTH LNCH TIH[ L-I T|NE INJ LAY

GO.DO 16 Ie I1 30?6.89 "34.04

60.00 18 58 24 29?8,23 -29,49

?O.DO l? 47 ? 2828,07 -23,42

80.00 18 54 1 2816.5_ -22.48

90.00 20 14 31 2353.74 -21.38

100.00 21 38 S3 2091.04 -22,48

110.00 22 48 33 1872.89 -25o42

OlFPERENTIAL CCRRECTION8

702 1.3456 YRA 2.3343 ?C3-4.5812 lAD .88JI

ROE -IZ?8 RRA 1.0451 RC3-1.1?14 FAU ,18451

FOE 4.2883 FRA 9.|840 F¢-10,0180 88P 8999

602 1.4847 ERA R.T415 8C3 4.?288 FAP 2?15

ARRIVAL OATE DEC 23 1871

EARTH TO HARE

182.87 ECC .iRIS8 INC 1,0883 Vl |9.89!

171.12 RCA 147,88 APO 2I?.8? V2 23.288

188.88 ZAC 83.50 ETC 270.3_ LVI 9.90

3.410 DPA -42.77 RAP 292.28 [CC 1.2294

INJ LONG INJ RT ASC |NJ AZHTH INJ TIHE PO CGT T|H INJ 2 LAY INJ 2 LONG

95.32 193.89 125.50 I? 9 28 2078.9 -17.?0 75.40

89,53 199,25 118.81 I? 43 39 1975.2 -13.80 88.17

78.70 201,51 113.82 18 34 13 1826.1 -13.86 57.47

85.09 002.81 IlO,lg 19 3? 38 1816.8 "!2.22 42.40

46.34 203.23 108.97 20 54 7 1355.7 -!1.68 23.51

26.46 202.01 110.18 22 It 44 IOgI.O -12.22 3.77

8,8I 201,51 I13.82 23 I? 46 8?2.9 -13.88 346.38

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3577.0 8GR 2083.6 303 ISO4.8 ST IJR.? 8R 53.R 88 !15.2

RRT .R742 RflF .9RSO RTF ._,T8 CRT .9983 CR8 -.9933 CIT -.9979

$GB S947.2 R23 .1829 R13 ,9823 LSA 173.8 MSA 4.? 38A 1.2

3G1 sgsI.O 362 438.1 THA 19.95 EL! I30.3 EL2 2.T ALF 24.38

LAUHCH DATE APR 15 I871 FLIGHT TIME 294.00 ARRIVAL OATE DEC 63 1971

O|DTAHC[ 804,t0|

-8,g$ AZL 89.11HCA 128.11 8HA

N[L|OC[HTRIC CONIC

RL 130,07 LAL .00 LOL tOA,Di VL 82,800 GAL

EARTH TO MAR8

18|,R? ECC .IREt9 INC .8801 Vl 2R,|81

RP !17,$1 LAP ",28 LOP 41.30 VP 02.286 _AP 1o22 AZP 90.65 TAL 884,87 TAP |7|°88 RCA 147,00 APO 218ol) V2 23,249

RC 189.R82 8L ?,88 GP -17.78 ZAL 188,48 2AP 8?.28 ET8 ITI,24 ZAE 10?,18 ET[ 185,88 ZAC 84.84 ETC ETO,48 LVI 8,80

PLAkETOCENTR|C ¢ON1¢

¢3 14.083 VHL 3,?49 DLA -.20 RAL 338.85 RAO 8840.1 VEL 11,|81 PTH 8,82 VHP 3,408 OPA -4t,SO RAP 091.80 [CC t.2313

LNCH A2HTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO CRT TIN INJ 2 LAY IfAJ 2 LONG

SO,O0 18 2? 36 3049.14 -32.83 88.60 I68.42 120.31 17 18 25 2046,1 -18.36 74.12

DO.O0 17 ? 23 2643,30 -28,43 87,48 166.84 118,68 I? 36 E? 1943.3 -14.26 66.33

?O,OD 1? 88 51 2789.00 -24.39 77.3! 202.17 t14,88 18 48 20 1789.D "12,32 55.42

80.00 19 R 21 25?4.52 -21,46 82,38 208.S1 !11.27 19 31 18 1574.3 "_0.89 39.98

90.00 20 26 62 2311.47 -20,8? 43,49 203,g$ 110.03 21 8 24 1311.5 -10.33 20.64

100.00 21 $1 13 204g.00 -21.46 23.76 203.S1 111.27 22 25 22 104g.0 -10.09 1.36

110.00 22 56 18 1835,82 -24.86 6,28 202./? 114.69 23 26 53 835.8 -12.32 344,_4

DIFFERENTIAL C_RRECTIONS NIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINAT[C_ ACCURACY

TDE 1.3479 TRA 2,6721 TC3-4.688g BAU .g033 3GT $768.1 SGR 1904.8 $G3 1302.0 8T 120.0 3R 50.t SS 113,G

RDE .5881 RRA ,8660 RC3-1.0677 FAU ,J6358 RRT ,9?33 RRF .9935 RTF .9782 CRY ,9967 CR$ -.9913 CST -.9685

FDE 4.1g16 FRA g,3476 FC-10.0780 BRP 10139 SGB 80?4.5 R23 .1385 R13 ,6820 LEA 172.S M$A 6.6 8SA 1.3

DOE 1.4700 ERA 2.8414 EC3 4,80T0 F3P 2718 $G1 806n,2 SG2 416,0 THA IT.91 ELI 12g.g EL2 3.? ALF 2_.83
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR IS IST! FLIGHT TIME 259,00

HELIOCENTRIC CCNI¢ OI3TANCE S09,250

RL 150.07 LAL .DO LOL RD4.3I VL GR.lOl GAL -4.03 AZL 83.20 HCA 199.0S 9NA

RP 2IT.R? LAP -.22 LOP 42.44 VP 22,199 GAP 1.T5 AZP 90.88 TAL 334.59 TAP

RC !?E.347 GL "9,13 GP -IG. S9 ZAL 137.05 ZAP SS.T2 (TS 171.24 ZAE 105.82 ETE

PLANETOCENTRI¢ CONIC

¢S 14.216 VHL 3.Y?O DLA "1+47 RAL 340,08 RAO 0940,1 VEL 11.588 PTN 6.G3 VHP

LNCH AZNTN

50.00

90.00

70.00

90.00

90.00

100.00

|10.00

DIFFERENTIAL

TDE 1.3580 TRA 2.8103

ROE .SS?O RRA .9948
FOE4.1258 VRA9.3975
00[ 1.49?9 BRA 2.9493

LAUNCH OATE APR IS |9?|

HELIOCENTRIC CONIC

RL 150.07 LAL o00

RP 219 33 LAP -.19

RC !75.114 GL 4.79

FLANETOCENTRIC CONIC

C3 14.411 VHL 3.796

LNCH AZNTH LNCH TIME

50.00 16 43 23

60.00 17 25 41

?0.00 18 20 56

80.00 19 31 58

90.00 20 54 36

100.00 22 14 50

llO.O0 23 |D 22

LNCH TIN[ L-I TIME lNJ LAT

16 35 58 3026.33 "32.00

1? 1? 4 2916.9! "27.52

18 11 2 2T58.22 -23.50

19 20 54 2539.49 -20.58

20 43 I 22T4.52 "19.49

22 3 46 2013.96 -20.39

23 10 29 1805.04 -23.50

CCRRECTION8

TC3-4.7752 |AU .9262

RC3 -.9725 FAU .19190

FC3"9.8595 DSP 10390

BC3 4.8732 FSP 2709

ARRIVAL DATE DEC 2? 1971

EARTH TO MARS

t83.06 [CC .19303 INC .T159 Vl 29.491

172.$5 RCA 147.73 APO 218.40 V2 25,209

1R3.02 ZAC 88,02 (TC 270.39 LVi 7.$2

3.41§ DPA -40.37 RAP 291.03 ECC !.2340

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

92.23 197.04 lET.30 IT 26 23 2026.3 -15,25 ?3.09

85.85 200.51 120.69 18 5 41 1916.9 -13.15 65.19

TS.36 202.89 115.53 18 57 0 1758o2 -11.21 53.74

60,IG 204.28 112,12 20 3 13 1539.5 -9.78 38.00

4t.13 204,74 t10.90 21 20 55 1274.3 -9.22 IS.St

21.52 204.28 112.12 22 3? 20 1014.0 -9.76 359.3?

4.28 202.89 115.53 23 40 34 805.0 -1t.21 342.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 5956.1 9GR 1791.9 SG3 1493.1 ST 121.6 SR 47.0 IS 112.1

RRT .9718 RRF .9915 RTF .9787 CflT .9941 CR9 ".9897 CST -.9999

SG8 6211.3 R23 .1531 R13 .9917 LSA 171.8 HSA 6.8 9SA 1.4

991 6199.4 992 399.2 THA 16.11 ELI 130.3 EL2 4.7 ALF 21.05

FLIGHT TIM_ 258.00 ARRIVAL DATE DEC 29 1971

DISTANCE 612.395 EARTH TO NAR3

LOL 204.38 VL 32.312 GAL -4.11 AZL 89.44 HCA 199.20 SNA 183.16 [CC .1939! INC .5635 Vl E9.691

LOP 43.59 VP 22.162 GAP 1.59 AZP 90.53 TAL $34.21 TAP 173.41 RCA 147.65 AF_ 218,68 V2 25.169

GP -15.53 ZAL 137.58 ZAP 64.27 ETS 171.26 ZAE 104.46 [T( 184.29 ZAC 87.09 ETC 270.39 LV! 6.94

DLA -2.56 RAL 341.74 RAD 6640.2 VEL 11.599 PTH 6.64 VHP

L-I TIN[ INJ LAT

3007.60 -31.22

2895.10 -26.76

2732.62 -22.74

2510.21 -19.82

2243.60 -18.73

1984.68 -19.02

1779.44 -_2.74

DIFFERENT IAL CORRECTIONI

TOE t.3729 TRA 2.94?4 TC3-4.9312 8AU .9302

ROE .5316 RRA .8296 RC3 -.8871 FAU .13984

FDE 4.0609 FRA 9.4118 FC3-9.8022 BSP 10940

BOG 1.4722 BRA 3.0619 9C3 4.9316 FSP 268T

3.426 DPA -39.36 RAP 290.56 ECC I.E3TE

INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

91.12 197.72 127.92 17 33 31 2007.6 -14.34 72.25

84.51 201.24 121.34 18 13 56 1995.1 -12.23 64.09

73.77 293.67 116.20 19 G 29 1732.6 -10.27 52.35

58.32 205.10 112,90 20 13 48 1510.2 -8,81 36.35

39.19 205.57 111.59 21 31 59 1243.6 -8.26 17.04

19.68 205.10 112.90 22 47 35 984.T -9,81 357.72

2.68 203.67 116.20 23 50 2 779.4 -10.2T 341.27

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 6139.0 $GR 1633.5 SG3 1478.? 8T 123.4 9R 44.3 $3 110.6

RRT ,9697 RRF .9890 RTF .9791 CRT ,9909 CR8 ".9856 C$T -.9993

SG9 6352.6 R23 .1467 RI3 .9813 LSA 17|.4 NSA ?.0 SSA 1.4

9GI 6340.9 892 386.3 THA 14.52 EL1 131.0 EL2 S.? ALF 19.62

FLIGHT TIME 260.00 ARRIVAL DATE DEC 31 1971

DISTANCE 916.536 EARTH TO NAR$

LOL 204.38 VL 32.319 GAL -4,|9 AZL 89.5? HCA 200.33 SMA 183.27 ECC .19482 INC .4280 V! 29.69!

LOP 44.72 VP 22,126 GAP 1.41 AZP 90,40 TAL 333,92 TAP 174.15 RCA 147.56 APO 218.97 V2 25.129

6P -14.38 ZAL |38.07 ZAP 62,$6 [TS 171.30 ZA[ 103,10 ET[ 183,66 ZAC 88.03 [TC 270.29 LVI G.1S

DLA -3.50 RAL 342.59 RAD 9640.4 VEL 11.909 PTH 6.65 VHP 3.442 DPA -36.44 RAP 290.16 ECC !,2409

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2992.27 -30.58 90.23 198.44 128.41 17 39 57 1992.3 -13.59 ?1,56

2877.11 -29.12 93.42 202.01 12|.83 18 21 20 1877.1 -11.46 83.19

2711.34 -22,09 72.45 204,49 I16.73 19 14 56 1711,3 -9,49 51._1

2485.75 -19.17 33.79 . 205.94 113.34 20 23 14 1485.? -8.01 34.98

2217.70 -18,0T 37.57 206.42 112,13 21 41 50 121?.7 -7.49 15.57

1960.22 -19.17 18.16 205.94 113.54 22 57 20 960,2 -8.01 358.34

ITSS._G -22.09 1.37 204.48 113.75 23 53 29 758.2 -9.49 340.12

LAUNCH DATE APR 15 19?I

HELIOCENTRIC CCNIC

RL 150.07 LAL .DO

RP 218.69 LAP -.15

RC 177.990 GL 3.61

PLANETOCENTRIC CONIC

¢3 14,635 VHL 3.629

LNCH AZNTH LNCH TIME

50.00 16 50 5

60.00 17 33 23

?0.00 18 29 4S

80.00 19 41 48

90.00 21 4 53

100.00 22 24 40

110.00 23 29 I1

DIFFERENT IAL CCRRECTION| NIO-COURSE EXECUTION ACCURACY

TD[ 1.3923 TRA 3.0648 TC3-4.91|0 8AU .974R 3GT $319.1 39d_ 1510.3 SG3 t460.3

ROE .5110 RRA .?T02 RC3 ",91DI FAU ,15?39 RRT ,$$99 RRF .9890 RTF ._,94

FOE 3.998? FRA 9.4023 FC3-9.3103 B3P 10891 SGB 649T.9 R23 .1399 RI3 .9014

|02 1.483I ERA 3.1792 DC3 4.9823 rDP 265? 8G| 8467.0 392 377,1THA 13.13

LAUNCH DATE APR 1S IgTl FLIGHT TIME 262,D0 2 1972

NELIOCENTR1C CONIC DISTANCE 620,GT2

RL 150.07 LAL .00 L(_L 204.88 VL 32.325 GAL -4.26 AZL 89.69 HCA 201.46 3NA 29.691

RP 219.08 LAP -.11 LOP 45,85 VP 22.089 GAP 1.24 AZP 90.29 TAL 333,42 TAP 25.089

RC 190.275 6L 2.57 GP -|3.73 ZAL 138.53 ZAP 81.51ET3 171.54 ZAE 101.79 ETE LV! 5.42

PLANETOCENTRI¢ CONIC

C3 14.883 VHL 3.959 DLA -4.31RAL 343.33 RAO 9640.5 VEL 11.816 PTH 6.66 VHP 3.462 DPA -37.62 RAP 289.$3 ECC 1.2449

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.O0 16 98 8 2979.82 -30.05 89.$1 19g.19 129.80 IT 43 48 1979.8 -12.98 ?1.01

60.00 l? 40 IS 2862.34 -25.58 92.53 202.79 122.27 IS 28 0 1862.3 -10.83 62.45

70.00 18 3? 39 2693.72 -21.55 71.37 205.31 11?.16 19 22 33 1693.7 -8.83 50.26

80.00 19 SO 35 2463.33 -18.61 55,53 208.?9 113.79 20 31 41 1463.4 -?.34 33.83

go.o0 21 14 3 21g8.05 -1T.51 36.23 20?.29 112.$7 21 50 39 llg6,0 -6.?8 14.34

100.00 22 33 27 1939.82 -16,61 16.90 206.79 113.78 23 5 47 939.8 -7.34 335.20

110.00 23 3? 5 1740.$4 -21.55 .29 205.31 117.16 24 6 6 ?40.5 -8.83 33g.19

OIFFLRENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR�IT DETERNINATION ACCURACY

TD£ 1.4167 TRA 3.2224 TC3-4.9691BAU .9996 SGT 9493.1SGR 1415.2 SG3 1459.0 ST 127.8 SR 40.1 83 107.8

RDE .4949 RRA .7138 RC3 -.?400 FAU .15451 RRT .9933 RRF .9823 RTF .9?95 CRT .9818 CRS -.g?_Q CST -.999?

FDE 3.9439 FRA 9.3?46 FC3-8.987? B9P 11163 SGB 6643.9 R23 .1325 R13 .9812 LGA 171.6 NSA ?.9 IDA 1.4

BDE 1.$009 BRA 3.3009 0C3 5.023g FSP 2626 $91 9935.2 SG2 371.6 THA 11.90 EL1 133.8 EL2 7.3 ALF 17.19

OR91T DETERMINATION ACCURACY

ST 125,4 SR 42,0 33 t09,1

CRT ,9869 eRR ",9920 C8I -,9999

LSA 171,3 MSA ?,4 38A 1.4

ELI 152.1 EL2 6,5 ALF 18.34

ARRIVAL OATE JAN

_ARTH T_ MARS

183.37 ECC .1957T INC .30G8 Vl

174.9R RCA 147.49 APO 219.27 V2

183,|2 ZAC SS.SS [TC 2?0.25
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE API |l IR?I

N[LI(XENTRI¢ CCNIC

RL 1S0.07 LAL ,DO

IP E19.43 LAP -,01

IC lll.8?l 6L 1,14

PLAHETOCENTRIC CONIC

¢$ 15,159 VHL 3,815

LNEH AZHTH LNCH TIN_

SO.O0 17 I 3l

S0.D0 17 46 34

?0.00 16 44 45

80.OO 19 18 28

60.00 tl 2E 17

100.00 2E 41 20

110.00 23 44 12

FLIGHT TIM_ 214.00 ARRIVAL OAT[ JAN 4 1672

OIITANCE 624,804 EARTH TO NAIl

LOL 204,36 VL 32,332 GAL -4.34 AZL BI.80 HCA 208,S9 8MR III,4R ECC ,196?5 INC .1176 VS 81,lit

LOP 4$,g? VP 28,053 GAP 1,08 AZP 90.18 TAL 333.01 TAP 175.60 ICA |4?,39 kPO 819.tl V2 25°048

GP -12.96 ZAL 138.9T SAP 60,20 [T8 171,38 ZAE 100.43 ET[ 1t2,64 ZAC 89._6 [TC 2?0.23 LVI 4,76

OLA "5.02 RAL 344,06 RAO 6(140.6 VEL 11,686 RTH I.l? VHP 3.484 oPA "36.R? lAP Ell. SY [CC 1,2494

L-I TIME INJ LAT IMJ LONG INJ RT AIC INJ AZMTH INJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

8269,61 -29.68 88.94 191.86 129,10 17 II 8 IR6R.8 -11.48 ?0.5?

2850.32 -25,14 61,82 203.60 |22.60 18 34 4 1850.3 -10,31 11,89

261_.21 -21.og ?0.49 206,15 t17.50 19 20 25 1679,2 -I.E8 41.49

2448,42 "10,14 $4,49 20?.66 114,15 20 31 1? 1448.4 -I.?l $2.0t

!178,02 -17.04 35.18 801,t? 112.92 81 56 35 1178.0 -6.1I 13.32

1922.69 -18.14 15,86 207.66 114.13 83 13 83 922o9 -6.78 154.29

I726.03 "81.09 359.41 206.15 11?.50 24 18 50 ?26.0 -1.26 330.40

DIFFEIENTIAL CCRR[CTIONI

YOE 1.4454 TRA 3.$ett TC3-5.0117 BAU 1.0244

ROE ,4819 IRA .6658 RCl -.6?97 FAU ,15135

FIE 3.8850 FRA 9.329? FC3"8,6475 RiP 11443

BDE 1.5239 IRA 3.41(,a IC3 5.05?2 FSP 2590

LAUNCH DATE APR 1l 19T1

HELIOCENTRIC CCNIC

RL 150.07 LAL .DO LOL 204.36 VL 32.339 GAL

RP 219o90 LAP -,04 L_ 46.10 VP 22,017 GAP

RC 185.475 GL .61 GP "12.29 ZAL 131.41 ZAP

PLANETOC[NTNIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 6664.4 6DR 1322.3 603 1415.0 6T 130.0 6R 38.4 88 109.4

RRT ,9589 tRF .9?78 RTF .9767 CIT .9764 CRS -.9735 CST -.9968

668 67t4,3 t23 .1251RI5 ,9010 LIA 172,1NSA 8.4 6IA 1,4

301 6784.3 SO2 368.5 THA 10.80 [LI 135.3 EL2 1.0 ALF 16.15

FLIGHT TIM( 266.00 ARRIVAL DATE JAN 6 1972

DISTANCE 628.930 EARTH TO MAR8

-4.43 AZL 09.90 HCA 803.711MA 183.60 [CC .19776 INC .0967 Vl 29.991

.91 AZP 90,09 TAL 332.60 TAP 176.31RCA 147.29 APO 819.91 V2 IS.DOT

58.94 ITS 171.44 ZA[ 99.13 ETE 182.21ZAC 90,36 ETC 270.2! LVI 4.14

C3 15.440 VHL 3.921 DLA -5.62 RAL 344.76 lAD 6640.7 VEL 11,640 PTH 6.68 VHP 3.509 DPA "36.18 RAP 289.37 ECC 1.9541

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ IT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ I LONG

50"_0 17 r6 40 2961"90 "29'28 86"50 200"74 129"34 1? 56 2 1961.9 -12.10 70.22

90.00 17 52 15 2840.66 -24.79 81.25 204.42 122.85 18 39 36 1840.? -9.89 91.36

70.00 18 51 11 2967.38 -20.72 69.76 206.99 117,78 19 35 39 1667.4 -7,64 48.89

80,00 20 5 35 2434.4? -17,75 53.64 208.53 114.41 20 46 9 1434.5 "6.32 3E.11

90.00 21 29 41 2163.11 -16,64 34.21 209.05 113.20 22 5 44 1165.1 -5.74 12.48

100.00 22 46 77 1908.94 -17.75 15.01 208.53 114.41 23 20 16 908.9 -9.32 353.48

110.00 23 50 37 1714.20 -20.72 358,70 206.99 117.78 24 19 12 714.2 -7.84 337.??

DIFFERENTIAL CCRRECTION8 NIO-COUIS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.4795 TRA 3.5004 TC3-5.0488 BAU 1.0500 6GT 6832.4 SON 1830.9 603 1369,6 IT 132.4 8R 3?,n 88 105,t

ROE .4717 IRA .6197 IC3 -,6199 FAU ,14805 RRT ._534 RRF .9724 RTF .9767 CR1 .9702 CR8 ",1686 ClT ",9968

FOE 3,84?6 FRA 9,2741 FC3-0.3014 DiP 1|711 SOB 6943.8 R25 .1160 t13 .9606 LSA !72.9 MSA 8.9 IlA 1.4

BDE 1.5500 IRA 3.5548 BC3 5,0867 FSP 8549 8GI 6934.! 602 368.1 THA 9.14 ELl 137,2 EL2 I.I ALF 15.23

LAUNCH DATE APR 15 187I FLIGHT TIME 268.00 ARRIVAL DATE JAN 6 1978

HELIOCENTRIC CONIC DISTANCE 635.052 EARTH TO MARS

RL 150.07 LAL ,00 LOL 204.30 VL 38,547 GAL "4.51 AZL 09,99 HCA 204.63 3HA 183,78 [CC ,19811 INC .0000 Vl

RP 220.16 LAP -.00 LOP 49.22 VP 21.981 GAP .74 AZP 90.01 TAL 332,18 TAP

IV.Ill

117.01RCA 147.20 APO |20.25 V2 24.960

RC 186.069 GL ,07 GP "11,13 ZAL 139.02 ZAP 57.73 IT8 t?l.50 ZA[ 97.84 [TE 181.84 ZAC II.00 ETC 270.20 LVi 3.57

PLANETOCENTR1C CONIC

C3 15.744 VNL 3.968 DLA "I.15 RAL 145,43 RAO 6640.9 YEa 11,653 PTH 6.19 VHP 3.531 OPA -35.56 RAP 289.22 ECC 1.2581

LNCH AZM1H LNCH TIM( L'I TIME INJ LAT INJ LONG 1NJ R7 ARC INJ AZMTH INJ TIME PO CIY TIN INJ E LAT INJ 2 LONG

50.00 17 11 17 2155.60 "29.01 68.16 201.55 129,52 II 0 33 1955.8 -11,?9 16.95

80.00 17 57 27 2633.04 -24.50 80.80 205,24 123,05 18 44 40 1633.0 -9,56 61.00

70.00 11 57 ! 2657.66 "20,42 69.21 20?.84 lit,It Ig 41 19 1157.9 -7.49 48.35

80.00 SO 11 l 2423.11 -17.45 52,15 205,4| 114.13 20 52 24 1425,| "s,g4 31.48

10.00 El 36 2R !150.9! -18.31 33,41 209.93 115.43 22 IE 13 llSO.9 -5.35 :1.76

100.00 21 14 52 1017.58 "17,43 14.32 209.41 114.63 23 el 30 IgY.I "5._4 35R.85

110.00 0 0 23 IYO4.ll "80.42 $58.12 207.84 lit. It 0 25 40 ?04.7 -7.49 33Y,27

DIFFERENTIAL CCNRECY|ONI NID-COU2I[ EXECUTION ACCURACY GqOIT DETERMINATION ACCURACY

TIE 1.5114 TRA 1.140? TC3-5.0714 8AU 1.0752 8GT 1211.$ IGR 1|13.1 5G3 1612.6 ST 136,0 1R 35.0 II 103.t

ROE ,4619 IRA ,_7YO RC3 -.5186 FAU .14455 tiNT .1415 RRF .lOSt RTF ,_,IY CRT .U136 CRI *.IS)) COY -.g|ll

FOE 3.0035 FRA 9.R059 FC5-7,9499 JSP 11907 IG6 7092.1 R23 ,lifo It3 .SlOe LIA 173.2 NIA 9.4 IIA 1.4

DOt 1.5810 |RA 3.181| |C$ 5.1082 FSP 2507 IGI T088,9 IG| 369.5 TMA 1,98 ELI 159,4 [L| g.$ ALF 14,30

LAUNCH OATE APR 15 19?1 FLIGHT TIME 870.00 ARRIVAL DATE JAN 10 l_Y|

N2LIO¢ENTIIC CONIC D|ITANC[ 15?.llt EARTH TO MARl

TRA 3.7812 TC3-1.0963 BAU 1.1007

RRA .5371 RC3 -.5224 FAU .14102

FRA 9.1281 FC3-7.5991 BlP 12257

IRA 3.6191 BC3 5.1250 FSP 2461

tL 150.07 LAL ,00 LOL |04._8 VL 38.354 6AL "4,10 AZL 90,07 HCA |05,95 IMA

RP ll0ol5 LAP .03 LOP 50.33 VP |t.941 GAP .5? AZP 89,83 TAL 331.?6 TAP

IC 160.?11 6L ".60 GP -11,04 ZAL 140.24 8AP 56,56 ETI 171.5l ZA[ 91,58 IT[

PLANETOCENTIIC CONIC

C3 18,091 VHL 4.00t OLA -I,IO RAL 346,07 MAD I641,0 VEL 11,667 PTH 6,70 VNP 3,515 OPA -34,98

LNCH AZNTH LNCH TIME L'I TIRE INJ LAT |NJ LONG ]NJ RT AIC INJ AZMTN INJ TIRE PO C6T TIN

50,00 17 II 33 2951.26 -21.82 6?,90 202.33 12g,lS |l 4 44 1951,3

60.00 66 2 1_ 282?.2| -84.21 10.46 206.06 123,2| 18 49 t9 1827.2

?0.00 19 2 20 1650,40 -20,11 61,76 201.70 Ill,16 19 46 30 1650.4

80.00 lO 17 50 2414,01 -17.17 52.40 210.26 1|4.61 20 58 4 1414,0

90.00 21 42 26 2141.0_ -IG,04 32,86 810,11 113,60 22 It T 1141.1

100,00 23 0 42 1188.48 -17.17 13,77 210,28 114.81 23 32 I! 181,5

110.00 0 S 42 1607,21 -20.|1 35?.68 208.?0 118.16 D 33 50 607.2

D/FFERENTIAL CORMECTIONS

TOE 1.$495

RDE .48?9

FOE 1.?607

BDE 1.8147

103,8| 8CC .|1910 INC ,0745 Vl |l.tl|

IT?.?S RCA 147,10 APO |20,10 V2 |4,125

151,51 ZAC 91,51 [TC t/0,20 LVl 3.04

lAP 286.1E EC¢ 1.2944

INJ 2 LAT INJ 2 LONG

-11,57 19,76

-9.31 6O.72

-?.21 47,85

-5.63 30,96

-5.04 11.24

-5.63 352.35

-7.21 336.8?

ORBIT DETEIMINATION ACCURACY

6T 137.? SR 34.? 85 102.T

CRT .0565 CR1 -.9576 CIT -.9008

LSA 174.g NSA 9.g SIA 1.4

ELI 141.6 EL2 9.8 ALF 13.63

HIO-COUR6E EXECUTION AccuRACY

8GT 7156,1 $GR 10g6.0 IG3 1334.5

RRT .03g2 RRF .0583 ITF .0706

SGB ?239,5 R23 .1044 R13 ,0804

601 7220.9 $G2 372,6 THA 6.21
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAURCMOAT[ APR11 liyl

HELIOCENTRIC CONIC

• L 1SO.O? LAL ..00

RP 620.98 LAP ROT

RC 193.341GL "1,20

PLANETO¢ENTRIC CONIC

C3 IS.401VHL 4.0|Q

LMCH AZNTH LNCH TIME

SO.OR IT !9 29

• 0.00 18 • 34

TO.Q0 |9 ? 21

80.00 20 23 8

gO.O0 21 4T SS

100.00 23 S 0

110.00 0 10 33

VLISHT TIME |72.00

O||TANC[ S4|,|T9 EARTH TO MAR1

LQL 204.38 VL 32,3S2 6AL "4.89 AZL 80.|5 HCA 20?,08 INA $13.87 [¢C ,EOID9 IH¢ .|4R9 V! 29.691

LOP S1,45 VP 21.810 GAP .40 AZP 89.8? TAL 331.33 TAP IT8.39 RCA 148,99 APO 2R9.93 v2 24.884

EP o10,51ZAL 140.84 ZAP 55,43 ET8 |Yt.92 ZAE 9S.34 ETE 181.22 ZkC 92.11 [TC ETO.2! LV! 8.S3

OLA -l.O0 RAL 349.18 RAO iN|.2 VEL |I,AA| PTH 6,T2 VHP 3.59| OPA -34.44 RAP 289.08 ECC 1.2899

L-! TIME INJ LAT |NJ LOH6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |Ha 2 LONG

2948.15 -28.$8 8?.73 203.13 I68,?4 18 8 37 1948.2 -11.42 IS.S2

2822.93 -24.13 80.21 206.89 123.31 18 53 37 1822.9 -9.13 GO.S1

2644.$9 -20.00 68.42 209.55 118.28 19 S1 16 1644.? -6.99 47.6S

2406.9! -16.97 51.9? 211.15 114.94 21 3 IS 1408.9 -5.49 30.54

2133.34 -!$.83 32.39 211.$8 113.74 22 23 29 1133.3 -4.79 10.80

1881.38 -16.gT f3.34 211.15 114.94 23 3T 22 881.4 °5.40 381.95

1691.S1 -20.00 357.34 209.35 118.28 0 38 45 691.5 -6.99 33•.57

OIFFERENTIAL CCRRECTION8

TOE 1.587S TRA 3.922? TC3-3.1161 BAU 1.1288

ROE .453S RRA ,9000 RC3 -.4810 FAU ,13747

FOE 3.TIT? FRA S.0441 FC3-?.2SS3 8SP 12518

8DE 1.6510 8RA 3.9543 BC3 5.1386 FSP 2413

ARRIVAL DATE JAM 12 tIT!

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 7312.9 SGR 1035.1 893 1305.? •T 140.3 8R 33.8 88 101.4

RRT ,9301RRF .9495 RTF .9795 CRT ,9490 CRS -.9516 CST -.9999

668 7385.8 R23 .0981 R13 .9801 LSA 176.1MSA 10.4 994 1. 4

SO1 ?376.2 802 3?6.9 THA ?.32 ELI 143.9 EL2 10.4 ALF 1_.95

LAUNCH DATE APR IS 1971 FLIGHT TIME 274.00 ARRIVAL DATE JAN 14 1972

DISTANCE 645.384 EARTH TO MARSHELIOCENTRIC CONIC

RL 150.07 LAL .O0

RP 221.31 LAP .10

RC 195.979 CA. -1.74

PLANETOCENTRIC CONIC

C• 16.7S2 VHL 4.093

LNCH AZMTH LklCH TIM[

50.00 17 23 8

60.00 18 10 35

?0.00 19 11 38

80.00 20 2? 58

90.00 21 S2 56

100.00 23 10 50

110o00 0 I$ 0

L(X. 204.38 VL 32.3?0 GAL -4.7R AZL 90.22 HCA 208.17 •HA

LOP 52.55 VP 21.874 GAP .24 AZP 89.81 TAL 330.90 TAP

GP -10.02 ZAL 141.04 ZAP 54.34 ET9 171.69 ZAE 94.13 ETE

184.10 [CC .20214 INC .2195 Yl 28.991

179.07 RCA 146.09 APO 221.32 V2 24.442

180.97 ZAC 92.60 ETC 2?0,23 LV| 2,06

DLA -?.33 RAL 347.29 RAO 6641.4 VEL 11.696 PTH 6.73 VNP 3.829 DPA -33.95

L-i TIME INJ LAT INJ LONG IHJ RT ASC INJ AZHTH INJ TIME PO CST TIM

2946.25 -88.60 R?.62 203.g3 129.79 18 12 14 1949.2

2820.04 -24.02 80.04 207.72 123.39 18 S? 35 1820.0

2640.5? -19.96 68.17 210.40 118.3T 19 35 39 1C40.S

2401.56 -16.82 51.65 212.02 115.04 21 '8 0 1401.S

2127.43 -15.6? 32.04 212.56 113.85 22 28 24 1127.4

1878.03 -16.82 13.02 212.02 115.04 23 42 6 876.0

1887.38 -19.99 357.09 210.40 118.37 0 43 ? •87.4

RAP 289.0? ECC 1.2787

INJ 2 LAT INJ 2 LCA/G

-11.32 •9.54

-9.00 •0.37

"9.84 4?.43

"5.22 30.29

-4.60 10.4?

-5.22 351.6S

-S.84 •38.35

01FPERENT|AL CORRECTIONS

TD£ 1.6297 TRA 4.0658 TC3"9.1261 BAU 1.1525

ROE .4508 RRA .4654 RC3 -.443| FAD *|3371

FDE •.•801 FRA 8.9559 PC3-6.9103 BSP 12791

00( 1.$909 BRA 4.0924 8C3 5.1452 PIP 2386

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT _66.2 8DR 980.4 $93 1276.5 8T 143.0 •R 33.1 S• 100.3

RRT .9195 RRP .9392 RTP .9792 CRT .9412 CR9 ".9454 C8T -.99_8

896 7530.3 R23 .0925 RI3 .9798 LSA 177.4 M•A 10.9 89A 1.4

SO! 7520.S 892 382.6 THA 6.g0 ELI 149.4 EL2 10.9 ALP 12.•4

LAUNCH DATE APR SS 1971 PLIGHT TIME 276.00 ARRIVAL DATE JAN 1• |976

HELIOCENTRIC CON|C DISTANCE 649.4•4 EARTH TO MAR•

RL 150.07 LAL .00 LCL 204.38 VL 32.378 6AL -4,87 AZL 90.29 HCA 2og.2T •HA 164.28 ECC .20331 IN¢ .2853 Vl 29.091

RP 221.•9 LAP .14 LOP 53.6• VP 21.839 GAP .07 AZP SD.?S TAL 330.48 TAP 179.73 RCA 146.78 APO 221.69 V2 24.S01

RC 198.•21GL -2.23 GP -9.SS ZAL 141.44 ZAP 53.29 ST• 171.76 ZA[ 92.93 ST[ 190.74 ZAC 93.08 ETC 270.25 LVI |.St

PLANETOCENTRIC CONIC

C3 ! ?.1t7 VHL 4.137 OLA -7.62 RAL 347.88 RAD 6641.S VEL 11.711 PTH 6.74 VHP 3.661 OPA -33.49 RAP 289.11 ECC 1.7817

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO C•T TIM INJ 2 LAT INJ 2 LONG

SO.O0 17 26 32 2945.42 -28.58 IT.IS 204.73 199.82 IS IS 3? 194S.4 -11.28 69.50

• 0.00 18 14 16 2918.36 -23.96 79.95 208.55 123.43 19 I 17 1818.4 -8.93 •0.78

70.00 !g 15 43 2•37.83 -|9,77 88.01 211.25 118.43 !9 59 40 1337.6 "9.73 47,2g

60.00 20 32 23 2397.77 -16.Tl 51.42 212.88 115.11 21 12 21 1397.8 -5.og 30.08

90,00 21 57 30 2123.17 -IS.IS 31.78 213.43 113.92 22 32 33 1123.2 -4.47 10.23

IOO.OO 23 15 15 1972.23 -16.71 IS.T• 212.88 II5.11 23 46 28 872.2 "S.D_ 351.4S

110.90 O 19 5 1884.65 -19.77 338.93 211.25 118.43 D 47 g 384.6 -8.73 338.20

DIFFERENTIAL CORRECTIONS HIO-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

?DE 1.6739 TRA 4.2102 TC3-5.13211AU !.179| SOT 7818.6 •DR 931.4 $93 IR4?.I ST 145.8 3R 32.4 88 89.1

ADS .4493 RRA .4329 RC3 -.409i FAU .|$008 RRT .9073 RRF .9R74 RTF ._.9I CRT .9331CR8 -.9380 C8! -.lily

rOE 3.6413 FRA 8.891R FC3-9.STRO |IF I$059 888 7873,3 R23 .8871 R18 .l?8i L8A 170.9 MIA 51.4 IRA 1.4

9OE 1.7531 IRA 4.R324 Re) 5.1484 FSP R319 8St ?663.4 862 388.8 ?HA 8,$S [LI 148,9 [LE 11.4 ALP 11.79

LAUNCH DATE APR tS 197| PLIGHT TIME 2Y8.80 ARRIVAL DATE JAN 18 1979

MELIO¢ENTRIC CONIC

RL riO.O? LAL ,O0

.RP IRA.O? LAP .I7

RC ROI,R?O 6L "R.S?

PLAkETOCENTRIC CONIC

C3 17.495 VNL 4.183

LNCH AZMTH LNCH TIME

SO.DO 17 29 42

SO.OO 18 IT 45

70.00 19 19 28

00.00 20 38 26

90.00 22 1 40

100.00 2• 19 18

110.O0 0 22 50

OiSTANCE 853.S?? EARTH TO MAR8

L_ 20A.|1 VL |2o|11 6AL -4.98 AZL 80.|| HCA RIO.|8 8MA 184.|? [CC .ZGASI IHC .3481 Vl 29.681

LOP $4.78 VP |1.804 6AM -.|0 AZP 88.70 TAL 330.0| TAP 180.38 RCA 148.98 APO 8R2.08 VR |4.738

GP "R,|4 ZAL 14|,84 ZAP $2,|? ETA l?l,8| ZAE 81,?? [T[ 180,S| ZA¢ t3,4? ETC 270,29 LVl 1.18

OLA -?.ST RAL 348.44 RAO 6641.T VEL 11.727 PTH 8.78 VHP |.693 OPA -33.09 RAP R89.19 [CC 1.2879

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ Tim PO CST TIH INJ 2 LAT !NJ 2 LONG

2945.SS -28.5? S?.sg 203.34 |29.81 18 18 48 |g45.6 -11.29 69.31

2817,78 -23.g4 79.91 209,38 123.45 1g 4 43 1817.8 -8.gl 80.25

2938.34 -19.72 6?.92 212.10 118.49 20 3 24 1636.3 -6.68 47.7!

2395.38 -IS.$4 51.28 213.74 113.18 21 16 21 1395.4 -S.01 29._5

2120.37 -13.47 31.8! 214.29 113.g? 22 37 1 !!20.4 -4.38 !0.08

1889.88 -IS.64 12.64 213.74 113.19 23 50 28 86g.9 -5.01 351.31

1683,18 "19,72 356.84 212.10 118,46 0 50 $3 683.2 -6.68 336.13

D|PFERENT IAL CORRECTIONS

TDE 1.7198 TRA 4.3582 TC3-5.1340 6AU 1.2041

ROE *4489 RRA .4022 RC3 -.3788 PAU .12638

FDE 3.6044 FRA 8.7631 PC3-S,2524 OSP 1331T

BOE t.??74 ORA 4.3738 BC3 S.1479 FSP 2267

HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 7?63,2 •DR 88T.6 SO3 121?,S ST 140.6 SR 31.g •S gT.g

RRT ,8g38 RRF ,9141 RTF .g?88 CRT ,9249 CR8 -.9324 CST -.gDg?

SGB 7813,? R23 .0824 R13 ,97g2 LSA 160.4 HSA 11.g •$A !.4

8Gt 7803.T $92 3g6o0 ?HA 3.83 ELI 151.5 EL2 11.9 ALF 11.2q
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUIICH DATE APR IS ll?l FLIGHT Tilde 210.OO ARRIVAL DATE JAN 80 liTl

N[LIO(ENTI|¢ CONIC DISTANCE 6§T.66§ EARTH TO qARI

RL _SO,07 LAL .00 LO_ 804,38 VL |8,5R4 GAL "S.e4 AZL gO,40 HCA |1|,47 $NA |14,S| [CO ,8DS74 INC ,4088 Vl _i,611

RP _tR.4t LAP .iS LOP |5.86 VP St,?Hi GAP ",8? AZP 89.66 TAL ]89,S7 TAP lRt,O4 RCA |4S,55 APO |Z_.47 V8 |4.?IT

RE |0_.988 GL -$,OT GP -i.TS ZAL t4|,83 ZAP 51,2g £T8 ITl.go ZA[ 90,68 [T[ |80,35 ZAC 93.$6 [TC 870,$R LY! *?S

PLANETQCENTRI¢ ¢Qkl¢

C3 2?.888 VHL 4,RRD DLA -8,0? RAL _48,9g RAD 8641.9 VEL 11,744 PTH 6,T? VHP 3,73! DPA o32o65 RAP 869,31 ECC 1oE944

LNCH AZHTH LNCH TINE L-] ?|HE INJ LAT |N_ LONG INJ RT ARC INJ AZHTH INJ TINE PO COT TIN INJ 2 LAT |Ha 2 LONG

50,00 |Y 3_ 40 egAets6 -28.6| 87,64 206.34 t29,78 |8 21 AT 1946,6 -21,34 69.55

sO,gO t8 _ 57 2eRe,t? -E3.95 7g,g4 2|0.20 123,44 lg 7 55 1818,Z -8,92 $0,2Y

70.00 19 22 SS 2635,g6 -19,?t 6?.gO 212.g4 118,47 20 6 51 Ii3G,O -6,66 47.|9

80,00 2O 40 8 2394.24 -RE.SO 5t.21 214.5g 115.12 21 80 2 1394.2 -4.g? 29.88

gO.O0 22 | 2g 2118.88 -15.43 3t.52 215,15 113,99 22 40 48 1118.9 -4.33 9.99

lOO,OO 23 23 0 1868.71 -16,60 12,57 214.59 115.18 23 54 g 868.7 -4.g7 351,25

110,00 0 2_ 18 1662.78 -19.71 356.02 2_2.94 118.47 0 54 20 _82,8 -6,66 336.12

DIFFERENTIAL CCItR[CTIONS HID-COURSE EXECUT|CN ACCURACY C_BIT DETERNINAT|ON ACCURACY

TOE 1,7661TRA 4,5023 TC3-5,1307 DAU 1.2298 _GT 7907.2 SGR 848.6 SG3 1188.1 ST 151.4 SR 31.4 68 96.Q

HOE .4496 RRA .3734 RC3 -,3507 FAU .12259 RRT .8784 RRF ,B991RTF .QTR3 CRT ,9165 CRS -.9258 CST -.999$

rO£ 3,5694 FRA R,6639 FC3-5,9333 05P 13580 EGO 7952.6 R23 .0781 R13 .9788 LEA 182.0 HSA |2.4 $$A 1,3

60C 1o8244 BRA 4.5178 2C3 5.142? FSP 2220 $G1 7942.3 $G2 403.7 THA 5,40 ELI 154.1 EL2 12.3 ALF 10.83
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 56 1671 FL|GNT TIRE tED,DO ARRIVAL DATE AUG 14 ISTI

HELIOCENTRIC CONIC DISTANCE $42.$_6 EARTH TO MARl

RL 130.16 LAL .DO L_. 205.56 VL 34.696 GAL -S.49 AZL 92.02 HCA 113.98 IRA 635.15 [CC .37245 INC 2.0243 ¥1 29.6A2

RP 2QY.8I LAP -I.SS LOP 319.34 VP 26°?50 GAP 60.84 AZP 89.16 TAL 539.63 TAP 93.60 RCA 14T.37 APO 322.73 V2 26.414

NC $9.241 GL -11o61 SP 2.01 ZAL 127o36 ZAP 171.85 ET6 165.59 ZAE 171.84 ETE 122.98 ZAC 102.85 ETC 2?6.39 LVI -16.00

PLANETOCENTRIC ¢(_11¢

C3 39.350 VHL 6.278 DbA -20.66 RAL 339.77 SAD 6650.4 V[b 12.618 PTM 7.47 VHP 10o250 DPA "1?.18 RAP 313.85 ECC 1.6476

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8O.OO 17 42 32 2803.09 -25,8D 84.22 206.1I 131.47 18 30 35 1885.1 -6.29 66,61

SO.DO 18 46 97 2751.76 -19.83 73.96 211.28 125.83 19 32 9 ITtl.8 -4,28 55.12

70,00 20 8 51 2471.99 -14,!3 58.48 215.25 121.42 20 4g 43 1472.0 -.43 38.59

80,00 21 45 49 2167.45 -9,61 38.01 217.90 118.41 22 21 ST 1167.5 2,69 17,42

90.30 23 23 55 1660.T0 "7.76 16.43 218.86 117.27 23 51 56 860,? 3.97 355.57

100.00 D 32 37 1641.92 -g,6! 359,38 217.90 118.41 0 59 59 641.9 2.69 338.78

110,00 1 11 53 1518.81 "14.13 347.39 255.25 121.42 I 3? 12 518,8 -,43 32T°51

DIFFERENTIAL CCRRECTION8

TD( -.6677 TRA-I.4205 TC3 -.0542 DAU .0596

MDE -.5636 RRA ,1605 RE3 ,0995 FAU .03728

FDE .4400 FRA 1,4510 FC3 -,8203 86P 23_3

6DE .8738 BRA 1.4296 8C3 .1133 FIP 210

MID-COURSE EXECUTI(_I ACCURACY (_RBIT DET[RNINATION ACCURACY

SGT 1516.1 6GR 552.4 603 155.2 ST 38.9 6R 25.8 86 65,9

RRT .1054 RRF -.1144 RTF -.7653 CRT .T715 CR6 .6176 CST .9T55

8GB 1613.6 R23 -.0192 R13 *.7857 LSA 49.2 MS4 16.9 66A 1.1

IS! 1517.4 602 546.9 THA 2.53 ELI 42.8 EL2 14,2 ALF 32.38

LAUNCH DATE APR 16 1971 FLIGHT TIME 122.00 ARRIVAL DATE AUG 16 1971

HELIOCENTRIC CONIC

RL 150.12 LAL .DO

NP 207,27 LAP -1.85

NC 56.362 GL -11.59

PLANETOC[NTRIC CONIC

C3 37.271 VHL 6.105

LNCH AZHTH LNCH TIME

50.00 17 44 54

60.00 18 49 $0

70.00 20 12 3

80.OD 21 50 9

90,00 23 ES 4t

100.00 0 38 57

liD.DO I IS 26

DISTANCE 344.877 EARTH TO MAR8

L_L 205.36 VL 34.546 GAL -5,35 AZL 92.04 HCA |15,22 SNA 230,90 ECC .36060 INC 2.0443 VI 29,682

LOP 320.60 VP 26.567 GAP 20.54 AZP 89.13 TAL 339.68 TAP 94.$1RCA 147.64 APO 314.17 V2 28.426

EP 2.08 ZAL 127.35 ZAP 171,00 ET8 166,48 ZAE 172.06 ETE 117.17 ZAC 102.86 ETC 276.46 LVI -16.20

DLA -20.95 RAL 340.01 SAD 6649.7 VEL 12.536 PTN ?.41 VHP 9.940 DPA -17.00 RAP 314.24 [CC 1.653<

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2862.C1 -24,87 83,15 205.55 131.96 18 52 37 1862.6 -7,17 65.94

2680.94 -18.95 72,78 210.Y3 126.26 19 34 40 1689.9 -3.32 54,&7

2448,21 -13.26 57, t6 214.7! 121.76 20 52 52 1448.2 ,46 37.39

2141.19 -8.75 36.53 217.49 118,66 22 25 50 1141.2 3.58 15.9T

1833,03 "6.91 14,86 218.59 117.49 23 56 14 633,0 4.85 354,0_

1615.60 08.75 35?.90 217,40 118.66 | 3 53 6IS,? 3.58 33T.34

1495,03 -13,28 346,07 214.7! 121,76 I 40 21 495.0 .46 326,27

DIFFERENTIAL CCRRECTION8

TD[ -,6691 TRA-1.4146 TC3 ",DS02 8AU ,0587

ROE -.$457 RRA .1503 R¢3 .1066 FAU ,03849

FOE ,4545 FRA 1,5092 FC3 -.894| BSP 2506

DOE .6634 BRA 1,4225 6C3 .1179 FSP 225

LAUNCH DATE AP_ |6 18?1

N|D-CCQR$E EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

8GT 1555.2 3GR 549.6 $03 165.6 ST 38.0 SR 25.? 86 26.8

RRT .1157 RRF -.I248 RTF -.T906 CRT .7745 6R5 .6165 CST .9742

$GB 16_9.5 R23 ",020T R13 -.7911 LSA 50.3 MSA 16.9 83A 1.1

$01 1556.7 $02 545,4 THA 2.67 ELI 43,6 EL2 14.2 ALP 31.36

PLIGHT TIME 124.00 ARRIVAL DATE AUG I6 1971

HELIOCENTRIC CONIC DISTANCE 347,540 EARTH TO MARl

RL 150,52 LAL ,00 LOL 205,36 VL 34,404 GAL -5,21AZL 92.06 MCA 116.49 8HA 227,04 [C¢ ,$4941 INC 2.0948 Vl 29,982

RP 207.16 LAP -1.65 LOP 321,87 VP 26.384 GAP 19.85 AZP $9.08 TAL 339.74 TAP 96,23 RCA 147.71 APO 308,37 V2 28.436

RC 59.586 GL -|I.98 GP 2,|0 ZAL 127.$4 2AP 170.t5 [TS 167,22 ZAE 172.38 ETE 110.99 ZAC 102.91 [TC 276.S? LVI -|8.40

PLANETOCENTRIC CONIC

C3 35.345 VML 5.R4S DLA "21.28 RAL $40.24 SAD 8649.0 VEL 12.460 PTN ?.$D VMP 6,640 DPA "16.01 RAP $14.62 2CC 1.5617

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM |NJ TIME Iq_ CST TIM IMJ 2 LAT |NJ 2 LONG

S0.00 17 47 IS 2642,12 -23,93 02.10 205.02 132.43 IS 34 40 1842.1 "6.14 65.07

60.00 18 52 46 2668.04 "16,07 71.60 210.20 126.66 19 37 14 1666.0 -2.36 53.02

?0.00 20 15 42 2424.20 "|2.41 55.83 214.21 122.08 20 56 T 1424.2 1.40 36,10

80,00 21 54 40 2114.50 -7,08 35.03 216.92 118.89 22 29 54 !114.5 4.4? 14,50

90.00 23 30 41 1604,?9 "8.06 t3,26 217.93 117.68 24 O 46 804.8 5.75 352,42

500.00 O 41 28 1568,87 -T,86 356.40 216.92 115.89 1 7 57 589.9 4.47 335,8/

110.00 I 19 S 1471.02 "12.41 544.7| 214.21 t22.08 1 43 36 47t.0 !.40 325,08

OIFFERENTI AL COmRECTION| MID-COUR3E EXECUTION ACCURACY

TOE -.8884 TRA-I,4081 TC3 -.044I |AU .O5?S 8GT 1591,9 SGi 546.5 8G5 17$.8

ROE ".$283 RRA .1401 RE3 .1141FAU .0387A RflT .tESS RRF ".1303 NTF °._,66

POE °4703 _RA 1.571l FC3 ".$734 lip 2SOT iGS 1SS3.1 R23 ".Ot2S RI3 -.79T4

iDE .8519 IRA 1.413i |C3 .1|84 FSP _4| IGI 1593.i 8G2 |41.5 TNA |.St

LAUNCH DATE 49R I$ 1971 PLIGHT TIME 126.00

MELIO¢2MTRIC CONIC 01STANCE 350,33?

RL ISD.IE LAL ,OD LOL |DD.SD VL 34.270 GAL -D.DT AZL 92,09 HCA |l?,?D $MA

RP RO?.Di LAP -1,8S LOP 323.13 VP 2$,2|9 SAP 19,37 AZP 89.03 TAL 339,61 TAP

RC 56.659 GL -12.36 6P 2.25 ZAL 12T.35 ZAP 169.27 ETS 167.03 ZAE 172.DI [TE

PLANETOCENTRIC CONIC

C3 $$.362 VHL 3,79S DLA "21.83 RAL $40.48 SAD 0648.4 VEL IE,388 PTH 7,30 VHP

LNCH AZMTN LNCH TIME L-! TIME IMJ LAT |MJ LONG |MJ RT A$C |NJ AZNTM INJ TIN[

50.00 17 49 45 2821.65 -22.99 81.07 204.$2 132.88 18 36 46

90,00 18 55 46 2846,0T -1?.17 ?0.44 209.70 127,04 19 3g 52

70.00 20 19 28 239g,99 -11.53 $4,51 213.T3 122.57 20 5g 28

80.00 21 59 22 206T.38 -6.96 36,$2 216,47 119.10 22 34 g

90.00 23 35 $4 1??s.g6 -5.11 tl.64 21T.49 lIT,85 24 5 30

100.00 0 46 9 IS61.85 -6.96 354.88 216,47 119.10 I 12 11

110,00 I 22 $1 1446.81 -1[.$3 343.43 213,73 122.37 1 46 5T

DIFFERENTIAL C_RR[CTZON8 MID-COURSE EXECUTION ACCURACY

TDE -.6961 TRA-1.3966 TC3 -.0356 BAU .05?0 $GT 1625.9 $GR 543.1SG3 188.7

ROE -.$115 RRA ,1299 RC3 .1220 FAU .04106 RRT ,1382 RRF -.1489 RTF -.8036

FDE .4870 FRA 1.6361 FC3-1.0591BIP 2692 SSD 1714.2 R23 -,0245 R13 -,8042

BDE .8398 BRA 1.4027 DC3 .1271FIP 261 $01 1627.9 SG2 537.3 THA 2.97

OR$ZT O[TERN|NATION ACCURA¢_

iT 33.9 SR 25.5 88 2T.8

CRT ,7771 CR8 ,i!57 (SY ,8731

LSA 51.$ MSA tT.D |SA /.t

ELI 44,4 EL2 14.| ALP 30,44

ARRIVAL OATE AUG 20 18Y1

EARTH TO NARD

|26.|2 ECC .33854 INC 2.683T VI 29.482

9?.56 RCA |4?.?4 APO 699.28 V2 25.448

I04.$2 ZAC I02.95 ETC 2T$.66 LYE -18.60

9,345 DPA -16.62 RAP 314.98 ECC 1.5524

PO tIT TIM ANJ 2 LAT INJ 2 LONG

1821.6 -5,12 64,21

164_,1 "I.4D 51._?

1400.0 2.32 34.83

1087,4 5.38 13.00

TT6.0 6.66 350.?8

$61.9 5.38 334,3?

446.8 2.32 323.?5

ORBIT DETERMINATION ACCURACY

IT 3g.8 IR 25,4 95 28.?

CRT ,77g6 CR9 .6152 CST .g721

LSA 52.3 M8A 17.0 $SA 1.2

EL1 45.0 EL2 14,0 ALF 29.60
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

kAUNEH DATE APR II |DTI

H|LIO¢[MT61C ¢QNIC

RL ISO,IE LAL ,DO

RP lOT.01 LAP -t,84

RC 87.22S GL -12,78

PLAMETQ¢ENTRIC CONIC

C3 51.912 VHL 5,848

LNCH AZHTH LNCH TIME

SD.OO 17 52 14

SO.GO 18 58 50

TO.DO 20 23 22

80.00 EE 4 16

9O.OO 23 41 24

100.00 O 51 )

!10.00 I 26 44

PLIIMT TIlE Ill.DO

DISTANCE 3|3.Eli

LOL lOS,S6 VL 54,|48 DAL "4.94 AZL 92,11HCA 1|9.0!

LOP 324.39 VP EG.D73 GAP 18.90 AEP 88.98 TAL 339.D9

6P 2.34 EAL 127.31 ZAP 1M,38 ET8 168,34 ZAE |72.?4

DLA -E1.99 RAL 340.D? RAD 6647,? VEL 12.322 PTH 7,25

L-! TIME INJ LAT INJ LONG INJ RT ARC IMJ AZMTH

2601.22 -22.D4 80.06 2D4.04 133.30

2624.07 -16.2? 69.29 209.22 127.40

2375.59 -10,64 53.18 213.27 122.55

2059.82 -6.OT 31.98 216.05 119.29

1746.51 -4.1T 9.98 217.09 118.00

1534.29 -E.07 353,35 216.05 119.29

1422.41 -10.64 342.1n 213.27 122.65

ARRIVAL DATE AUB I! 1971

EARTH TO UARI

IMA 2ID,3D EC¢ ,3GILT IHC I, IDTI VI 2l,lll

TAP 96,90 RCA 14T,85 APO 292,75 V2 2R,45T

ETE 91.27 ZA¢ 102.99 ETC 276.75 LVI -18.80

VHP 9.D99 DPA -19.43 RAP 315.3) [CC !.5252

INJ TIN[ PO C3T TIN INJ 2 LAT INJ 2 LONE

16 38 55 1801.2 -4.1D 85.35

19 42 34 1824.1 -.43 50.92

21 2 57 1375.6 3.25 33.56

22 38 35 1059.8 6.30 11.47

24 10 30 746.5 7.59 349.12

I 16 38 534.3 6.50 332.84

1 50 26 422.4 3.25 322.47

DIFFERENTIAL CORR[CTION8

TOE -.E631 TRA-t.3857 TC3 -.0260 DAU .056T

ROE -.4952 RRA ,1197 RC3 .1304 FAU .04244

FOE .5041 FRA 1.T044 FC3-1.1514 B9P 2763

BDE .8278 ERA 1.5909 SC3 .1329 FSP 281

LAUNCH DATE APR 16 1971

HELIOCENTRIC CONIC

RL 150.12 LAL .DO

RP 206.94 LAP. -1,84

RC 57.875 GL -13.21

PLANETOCEHTRIC CONIC

C3 30.383 VHL 5,512

SG1 1660.7 $92 532.7 THA

FLIGHT TIME 130.00

DISTANCE 356.282

LCL 205.36 VL 34.023 6AL -4.81AZL 92.13 HCA 12D.28

LOP 325.66 VP 25.924 GAP 18.43 AZP 88.93 TAL 339.9?

GP 2.43 ZAL 127.27 ZAP 167.47 ETS 168.78 ZAE 172.79

DLA -22.36 RAL 340.87 RAD 6647.2 VEL 12.260 PTH 7.20

LNCH AZMTH LNCH TIME L-I TIME

50.00 17 84 45 2?80.86

60,00 19 1 59 2602.03

TO.DO 20 27 25 2351.00

80.00 22 9 23 2051.79

90.00 23 47 10 1716.39

tOO.D0 O 56 10 1506.26

110*00 1 30 45 1397.82

DIFFERENT IAL CORRECTIONS

TOE -.6590 TRA-I.3?40

ROE -.4?95 RRA .1095

FOE .5218 FRA 1.7759

8D[ .8150 BRA !.5783

INJ LAT

-21.D8

-15.35

-9.73

-5.13

-3.20

"5.13

-9.75

TC3 -.0149 DAU .0569

RC3 .1392 FAU .04392

FC3-1,2514 DSP 2830

BC3 ,1400 FSP 303

LAUNCH DATE APR 16 1971

HELIOCENTRIC CONIC

MID-COUR3E EXECUTION ACCURACY

SET 1659.5 SGR 539,3 SG3 201.3

RRT ,1509 RRF -.1625 RTP -.8103

EGG 1744.0 R23 -.0265 R13 -.8109

3.13

ORBIT DETERMINATION ACCURACY

ST 40.6 3R 25.2 SS 29.7

CRT .7622 CR5 .6147 CST .8710

LEA 53.6 HSA 17.0 SEA 1.2

ELl 45.7 EL2 15.9 ALF 2R.83

ARRIVAL DATE AUG 24 1971

RL 150.12 LAL ,DO

RP 208.87 LAP -1.|3

RC 5R,203 GL -13.84

PLANETOCENTRIC CONIC

C3 28,587 VHL 5.38_

LNCH AZHTH LNCH TIME

DO.DO l? 87 15

80.00 19 5 13

TO,DO 20 51 33

SO.D0 22 14 44

90.00 23 53 15

tOO,DO l I 32

llO.OO 1 34 55

EARTH TO MARS

SMA 217.35 ECC .31944 INC 2.1291 VI |8.61!

TAP 100.25 RCA 147.92 APO 286.78 V2 26.486

ETE 92.15 ZAC 103.05 ETC 276.83 LVI -19.00

VHP 8.793 DPA -16.24 RAP 315.66 [CO 1.5OOO

INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

?9.DS 203.59 133.70 18 41 6 1?80.9 -3.07 82.50

68,14 208.78 127.73 19 45 21 IEDZ.O ,54 49.87

51.86 212.85 122.9D 21 6 34 1351.0 4.19 52.27

30,45 215.66 119.43 22 43 14 1031.8 7.23 9.91

8.30 216.72 118.11 24 15 45 716.4 8.52 347.41

351.80 215.66 _19,45 1 21 IT 506.3 7,23 331.28

340,77 212,85 122.90 1 54 3 397.8 4.19 321.19

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1689.5 3GR 535.8 $83 214.9 ST 41., 3R 25.D ss 30.7

RRT .1645 RRF -,17?4 RTF -,8169 CRT .784? CR9 .8144 CIT .DTOO

SOB 1772.5 R23 -.0289 R13 -.8175 L3A 54.7 HSA 17.1 584 S.E

3G1 1692.1SG2 527.7 THA 3.31 ELI 46.3 EL2 13.8 ALF 28.10

FLIGHT TINE 132,0D ARRIVAL DATE AUC 26 1971

DI3TANCE 359.40?

LOL E08.36 VL 33.909 GAL "4.68 AZL 92.15 MCA 12|.55

LOP 329.93 VP 25.785 GAP 17.98 AZP 58.87 TAL 340.07

GP 2.54 ZAL 127.21 ZAP 166.54 ITS 169.19 ZAE 172.78

OLd -22.75 RAL 341.07 RAD 6646.9 VEL 12.203 PTH 7.15

L-I TIME IMJ LAT INJ LONG INJ RT ARC INJ AZMTH

2TSO,S? -ED,13 70,08 DO3.1? 134.07

ESTD.D9 -14.43 iT.D1 208,38 I20.05

232i,23 -8,82 50°53 212,45 I23013

2003.ER -4.18 28.05 215.31 119.59

1905.54 "E.EI 8.57 216,39 113.20

1477o75 -4,18 $5D,22 E15.31 119.59

1373.D5 -8,82 339.45 2IE.AS I23.13

EARTH TO HARE

3MA E14.94 [CC ,31054 INC E,1516 Vl 29.682

TAP 101,Q1 RCA 147.g9 APO 281.29 V2 26.4?3

ETE 88.44 ZAC ID3.10 ETC 279.90 LVI -19.20

VHP 8.531 DPA "16.05 RAP 315,96 [CC 1.4787

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

18 d3 EO 1760.6 -2.06 EI.65

19 40 13 1580,0 I.S! 4a.88

El tD tO 13EG,E 9.13 30.9?

82 4| ? 1003,3 I.l? 8,31

84 El EO 985.5 9.4T 349.84

1 8R 9 477.8 8.17 32R.80

I S? 40 373.0 5,15 319,89

DIFFERENTIAL CCRRECTIO_8

TDE -.654R TR4-|,3115 TC3 -,0032 DAU .D579

RDE -.4R44 RRA ,ORSZ RC3 ,1494 PAU ,04549

FOE .5405 FRA 1.R508 PC3-1.3594 BSP 2893

1DE .8028 9R4 1.3651 9C3 .1485 PEP 3EG

LAUNCH DATE APR 18 1971

HELIOCENTRIC C_41C

HID-COURSE EXECUTION AccuRAcY _817 DETERHINATION 4CCURACY

$GT 1719.4 3GR 538.0 593 829.8 5T 42.! SR _4.| AS 31.8

RAT .1794 RRF ".1937 RTF -,_30 CflT .Y575 CR| .|142 ClT ,llll

388 IT98,9 R_3 -,D315 RI5 -,8835 LEA S5.T NSA 11,1 884 t,l

381 !722.3 $88 582.5 THA 3,50 ELI 4G,g EL2 13.7 ALP Z?,4Z

PLIGHT TIHE 134.00 ARRIVAL DATE dUG 88 1971

DISTANCE 3SE,Qtl EARTH TO HARE

RL ISO.tt LAL ,OO

RP tOE.At LAP -1.83

RC SO,ROT 6L -14.07

PLANETOCEHTRIC CONIC

C3 87,8S9 VHL 5.ES9

LNCH AZMTH LNCM TIME

SO.DO IT 59 ST

60.00 19 9 3|

TO.DO EO 35 SI

80.00 22 2D 20

go.Do O 3 3i

tOO,DO 1 ? 8

llO.OO I 79 13

DIFFERENT IAL CORRECTIONS

TOE -.6504 TRA-1.3483 TC3 .DOg5 DAU .0588

ROE ".4498 RRA .0888 RC3 .1582 FAU .04715

FOE .5594 FRA 1.9298 FCA-1.476D BEP 2952

DOE .?908 ERA 1,35_2 BC3 .1585 F3P 351

19,811
LOL |05.39 VL 33,SD! 4AL -4,59 AZL 98,17 HCA 188,11 IMA EIE,|I [C¢ ,3D814 IMC E.1745 Vl

LOP 328,E0 VP 25,641 GAP 17,33 AZP 88,82 TAL 34D,17 TAP 102,1t RCA 141,D5 APO 279,25 V2 RS,47R

GP E.64 ZAL 187,14 ZAP |$5,59 ITS 168,48 ZAE lYE,D? ETE 81,29 ZAC ID3,1? ETC E76,98 LV| -19,40

DLA -13.15 RAL $41.|| RAD 1(41,1V[L 18,14D PTH 7,18 VHP 8,2?4 DPA -15.83 RAP 319.23 ECC 1,4551

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ E LAT INJ 2 LONG

E740.39 -19.17 T?.IE 202.?3 134,48 18 45 3? 174D.4 -1,D4 90.81

255?,95 -13,S0 Ds.sg EDT.g8 128,34 lg 51 !0 1558.D 2.49 47.76

23DI,29 -?.86 49.20 21E.1D 183,34 21 14 IE 1301.3 G.D7 29.65

1974.25 -3.20 27.25 814,99 1_9.70 82 53 15 974,3 9,12 8.81

1653.85 -1.19 4.81 215.10 118,26 0 31 10 633,9 10.44 343.8_

1448.72 "3,2Q 348.82 214.99 119.70 I 31 17 448.? 9.12 328.05

1348,10 -T.88 338,11 212,10 123,34 2 l 41 348.1 6.07 318.57

MIO*COURSE EXECUTION ACCURACY ORDIT DETERHINATION ACCURACY

8GT 1747,? 3DR 528,1 $83 244.S 8T 42.8 SR 24,6 85 3Z.8

RRT .1958 RRF -.2112 RTF -.8290 CRT .?g05 CRS .6144 CST .9678

$Gb 182_.T R23 -.0344 R13 -.8298 LSA 56.? HEA 17.1 SEA 1,2

$G1 1751.1 $82 816.9 THA 3.71 ELI 4?,4 EL2 13.G ALF 26.??
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

L4UMCK DATE APR II IRTt

HELIOCEMTRIC CCNIC

ML 1SO,|R LAL ,OQ

RP EGG,T? LAP -1.62

RC 59.49S GL -14.52

PLANEYOCENTRtC CONIC

C3 23.448 VHL 3,|42

LNCH AZMTH LNCH TIME

90.00 19 2 37

SO.GO 19 11 ST

70.00 20 40 19

60.00 22 26 14

90.00 O 10 23

100.00 I 13 2

110.00 I 43 41

PLISNT TIME 136.00 ARRIVAL DATE AUG 30 IIYI

DISTANCE )6D.Rt6

LOL 2OS.3G Vl. 33,T01GAL -4,45 AZL 92020 HCA 184.06 IRA

LOP 329.46 VP 23,320 GAP IT,Q9 AZP 68,7? TAL )40,28 TAP

GP 2.76 2AL 127.05 ZAP 164.62 ETS |69.73 ZAE 172,54 [TE

EARTH TO MARl

20S,IS [CC ,20420 INC 2,1lIT Vt 26.692

104.36 RCA 148,11 APO 271.$9 V2 26.485

7G.76 2kC 103.25 ETC 27T.05 LVl -19.6D

DLA -23,56 RAL 341,44 MAD 8345.S VEL 12.100 PTH 7.08 VHP 8,026 OPA -13.GG RAP 316.52 [CC 1.4352

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME _ CST TIN INJ 2 LAT INJ E LONG

2?20,31 -36.6t Tl, t6 202.43 134.75 18 47 5T IT20.3 -.03 99.9T

2335.93 -12.57 64.7T 20?.63 t26.61 19 34 13 1535.9 3.45 46.71

2276,15 -6,94 4T.63 211.78 123.52 2t 18 13 1276.2 ?.02 28.32

1944.65 -2.20 25.63 214.72 119.78 22 58 39 944.7 10.08 9.01

1621.31 -.|4 2.gg 215.86 118.28 O 37 26 621.3 1].42 341,93

1419.12 -2.20 346.99 214.72 116.76 I 36 41 419.1 10.06 326.3T

1322.97 -6.64 336.T8 211.78 123.52 2 5 44 325.0 ?.02 317.24

DIFFERENTIAL C_RRECTION8

TOE -.6456 TRA-1.334? TC3 .0222 8AU .0601

gO[ -,435? RRA .0784 RC3 .1684 FAU .04892

FOE .5792 FRA 2.0127 FC3-1.6016 B8P 3015

BOG .??89 DRA 1.3370 0C3 .1699 FSP 3?8

HID-COURSE EXECUTION ACCURACY

SOT 1774.9 SGR 524.2 663 260.9

RRT .2134 RRF -.2309 RTF -.8344

6GD 1830.7 R23 -.0376 R13 -.8353

SG1 1778.8 SG2 Sll.O THA 3,93

LAUNCH DATE APR 16 1971 FLIGHT TIME 138.00

HELIOCENTRIC CONIC

RL 150.12 LAL .DO

RP 206.?4 LAP -1.81

NC 60.233 GL -14.97

PLAN[TO¢[NTNIC CONIC

C3 25,319 VHL 5.032

LNCH AZMTM LNCH TIME

90.00 18 3 21

60.00 19 15 2?

?0.00 20 44 36

90.00 22 32 26

90.00 0 17 40

100.00 I 19 14

110.00 I 48 19

DISTANCE 369.284

LOL 205.38 VL 33.605 8AL -4.33 AZL 92.22 HCA 123.35 IRA

LOP 330.73 YP 63.398 GAP 16,66 AZP 80.71 TAL 340.39 TAP

GP 2.88 ZAL 126.94 ZAP 163.63 [TS 169.99 ZAE 172.39 ETE

ORBIT DETERNIMAT1ON ACCUItACY

6T 43.4 8R 24.3 98 33.9

CRT .7936 CR9 .6147 CST .9665

LSA 57.8 NSA 17.1 6SA 1.2

ELI 47.9 £L2 13.4 ALF 26.16

ARRIVAL DATE 6EP I 1971

EARTH TO NARD*

207.73 ECC .28671 INC 2.2233 VI 19.886

105.74 RCA 148.16 APO 267.29 V2 ll,4t9

72,93 ZAC 103.33 [TC 27?.11 LVI -19.60

DLA -23.98 RAL 341,82 MAD 864501 VEL 12.054 PTH ?,04 VNP ?.T86 DPA -13066 RAP 316.76 ECC 1.4137

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2700.3? -17.25 T5.25 202.10 135.06 18 SO 22 1700.4 .97 $9.13

2313.94 011063 63.67 207.31 128.66 16 57 21 1513.9 4.42 45.83

2250.64 -3.99 46.52 211.50 123.69 21 22 27 1250.6 T.9? 66.98

1914.42 -1.18 23.9? 214.46 119.84 23 4 21 914.4 11.05 3.69

1587.69 .94 1.11 215.66 116.27 D 44 8 587.? 12.42 339,96

1368.89 -1.18 345.33 214.48 119.84 I 42 23 388.9 II.OS 3E4.eS

129?,66 -S.g9 335.44 211._0 123.69 2 g 56 29?.? ?.97 313.90

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -.6404 TRA-1.3203 TC3 .0361 8AU ,0619 6GT 1800.4 SGR 320,4 663 276.3

RD[ -.4222 RRA .DO?8 RC3 .1793 FAD .05086 RRT .2329 RRF ",2521 RTF -.6395

FOE .5997 irMA 2.0998 FC3-1.T3TR BeP 306? 8GD 1874.1 R23 -.g41o R16 -.8405

80E .7674 BRA 1.3221 DC3 .1829 FGP 408 861 1804.9 662 504.8 THA 4.10

LAUNCH DATE APR 16 1671 FLIGHT TIME 140.00

HELIOCENTRIC CONIC DISTANCE 372.716

RL 130.12 LAL .OO LOL 203.36 VL 33,515 GAL -4,22 AZL 92.23 HCA 126.62 8HA

MP 206.?1 LAP -1.80 LOP 332.00 VP 25.261 lAP 16.24 AZP 80.66 TAL 349.51 TAP

tic 61.050 GL -13.44 GP 3.01ZAL 129.63 ZAP 1i2.6t ETS 170.19 ZAE 172.23 ETE

_qBIT DETERMINATION ACCURACY

GT 44.1 6R 24.1 $8 33.0

CRT .76T6 CR$ .6153 CIT .9632

L6A 58.6 NSA 17.1 66A I,E

ELI 48.4 ELE 13,E ALF 25.59

ARRIVAL DATE 8[P 3 1971

EARTH TO MARS

205.78 ECC ,27963 INC E.246T VI Ii, IGR

107.13 RCA 148.24 APO 2G3.32 V2 29.49F

69.73 ZAC 103.43 ETC 2T?.17 LVl -20o00

PLANETO¢ENTRIC CONIC

C3 24.279 VHL 4.92? DLA -24.42 RAL 341.80 RAO 8644.? VEL 12.011PTH ?.OO VHP 7.554 OPA -15.26 RAP 316.96 ECC 1.3996

LNCN AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN[ PO COT TIN INJ 2 LAT INJ 2 LONG

90.00 16 6 9 2680.56 -tG,29 ?4.34 201.81 135.34 18 52 50 1660.6 1.96 56.31

sO.OO 19 19 3 2491.96 o10.66 62.58 207.03 129.09 20 0 35 1492.0 5.38 44.60

?O.O0 20 49 45 2265.34 -3.02 45.18 211.26 123.83 21 26 SO 1225.3 8.g2 25.62

90.00 22 36 58 1103.48 -.13 22.27 214.30 119.86 23 10 22 683.5 12.03 1.51

90.00 0 25 26 IS52.84 2.0T 359.17 215.52 110.21 O 51 19 532.0 13.43 33?.91

100.00 1 25 4T 1357.95 -.13 343,64 214.39 119.86 I 48 25 357.9 12,03 322.88

ltD.O0 I 53 ? 1272.16 -9.02 334.10 211.26 123.83 2 14 20 272.2 8.92 314.33

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY O_6IT DETERMINATION ACCURACY

TD[ -.6353 TRA-I.3055 TC3 .04GO |AU .OS3D SOT 1824.2 8OR 516.T SO3 |91.8 IT 44.S SR 23.8 SS 36.l

ROE -.4061RRA .05T1RC3 ,1lOT FAD .05262 RRT .2536 RRF ".$743 RTF -0_,42 CRY .8014 CIS .SIlt COT ,9933

rD[ .620T FRA 2.191S FC3-1.$833 |lP 3120 SOD 1895.9 R23 *,D4sD RI3 -.$434 LIA Sl.S NSA IT.! 88A 1,2

BOG .7557 IRA 1.3OET BC3 .19TO FIP 4ST 861 1829.2 SO2 46804 THA 4.44 ELI 43.9 EL2 13.0 ALF $5.06

LAUNCH DATE APR 16 IS?| FLIGHT TIME |42.00 ARRIVAL DATE 8EP S IS71

NELI¢)¢ENTRIC CONIC

RL ISD,t2 LAL .DO

RP ROe.G9 LAP "l.lO

RC 41.633 GL -16.91

PLANETOCENTRIC CONIC

C3 23.318 VML 4.829

LNCM AZMTH LNCM TIME

50.00 16 11 1

GO.GO 19 22 46

70.00 20 34 45

80.00 22 45 55

90.00 0 33 47

100.00 I 32 43

110.00 I 58 6

DISTANCE 371,214 EARTH TO MAR1

L04. tOl,3i VL 33,42G GAL "4018 AZL 92.20 HCA lIT.80 8NA 203.9? [CC .27299 INC 2.2?50 Vl 29.882

LOP 333.2T VP 250170 GAP 15082 kip 88.60 TAL 340.63 TAP 101,52 RCA 143.29 APO 250,C4 V2 2G.4SS

GP 3,13 ZAL 126.70 ZAP |ll.S? ET8 170,36 ZA[ l?2.D? [TE 67,17 ZAC 103.$4 ETC 2?T.IS LVl -20.20

DLA "64.6? RAL 341.96 RAO 664403 VEL 11.971 PTH 6.9? VHP T,|Ii DPA -t|.OG

L-I TIRE |NJ LAT INJ LONG INJ RT AGC INJ AZMTH INJ TIME PO C6T TIM

2660.91 -16.34 ?3045 201.56 135,61 18 53 22 1660.9

24?0,06 "9.?S 61.49 206.?9 129.30 20 3 SG 1470.1

2169.62 -4.05 43,83 211,03 123.g4 21 31 25 1169.6

1851,?1 .95 20.52 214.16 119,84 23 16 4? 851.7

1516,49 3,23 397,14 215,45 118,11 0 59 4 516.5

1329.18 .95 341.89 214,16 119,84 I 54 49 326.2

1246,44 -4.05 332,?$ 211.05 123,94 2 16 54 246.4

OIFFER[NTIAL CORRECTION6

TD[ -.;297 TRA-I.2896 TC3 .0838 |AU .0662

RDE -.3967 RRA .0462 RC3 .2027 FAD .05498

FDE .6427 FRA 2.28?3 F¢3-2.0404 BSP 3165

BDE .7443 SRA 1.2904 BC3 .2123 FIP 459

RIO-COURSE EXECUTION ACCURACY

SGT 1843.6 9OR $13.3 $65 316,4

RRT ,2763 RRF -.2999 RTF -.8486

SGB 1915.6 R23 ".0494 R13 -.8499

$61 1851.S SG2 491,$ THA 4.73

RAP 317,17 EC¢ _,3S31

INJ 2 LAT INJ 2 LONG

2.95 3?.46

6.34 43,54

g.87 24.24

13,02 $59.68

14.47 335.?5

13.02 321.04

9.87 313.15

CI_DZT DETERMINATION ACCURACY

6T 45.1 6R 23,6 33 3?.3

CRT .8058 CRS .61?S CST .90_3

LSA 60.7 NSA 17.1 $SA !.2

EL1 49.3 EL2 12.8 ALF 24.57
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE ARR IQ tSYS

HELIOCENTRIC CCNI¢

RL RID.It LAL ,00

RP _0G.88 LAP "1.78

NC 62,8?9 GL -IS,38

PLANETO¢ENTR|C C_|C

C3 28.428 VHL 4,T38

LNCN AZNTH LNCH TIME

90,00 18 13 S?

60,00 19 26 36

PD.OO 20 59 59

8O,OO 22 S3 16

90.00 0 42 53

100.00 ! 40 6

ltO.O0 2 3 21

PLIGHT TI_[ |44,00 ARRIVAL OATE SIP ? tSYl

DISTANCE 379.787

L_. tO|,31 YL 33.341 GAL °4.0| AZL 02.30 NCA |lt,|l INk

LOP 334,S4 VP 25,084 GAP tS,42 AZP 88,SS TAL 340,?8 TAP

GP 3.30 ZkL 1_8.38 ZAP 180.51 ITS t70.51 ZkE 171,93 ETE

EARTH TO HARS

tOt,t9 [CC *Ellis INC 2°3082 Vl _8.882

109.91 RCA |49,3§ AFO 25|,23 V2 88.484

83,22 ZAC |03.85 ETC 277,28 LVI -20o41

OLA -23.38 RAL 342.15 RAO 1643,9 VTL 11.934 PTH 8,94 VHP ?.!10 DPA -14.8G RAP 31T.34 [CC 1.3691

L-| TIME IMJ LAY |NJ LONG INJ RT A3C ZNJ AZNTN |NJ T|ME PO CGT T|N IMJ 2 LAY |NJ 2 LONG

2541,38 "14,39 T2.57 201,33 t35.86 10 57 sg 1641.4 3.93 58.87

2448,84 -8,80 80.42 206.58 12g.49 20 ? 25 1448.1 7,28 42.47

2173.83 -3,08 42.4? 210.89 124.03 21 34 IE 8173.8 10,83 22,83

1818,93 2.06 19.72 214.08 119.79 23 23 _? 818.9 14.03 35T.?T

1478.23 4.46 354.99 215.40 11T.98 | ? 31 473,2 15,54 333.4S

/293.40 2,06 340,09 2/4.08 119.79 2 1 40 293.4 14.03 319.I5

1220,43 -3.06 331.39 210.89 124.03 2 23 41 220.5 10.83 311.75

OIPFERENT1AL CCRRECTIOll

TOE -.8154 TRA-I,284T TC3 ,0R29 BAU .0704

RDE ",3845 RRA .0353 RC3 .2158 FAU .OR?IT

rOE .8843 PRA 8.3880 FC3-2.EIO? BGP 3103

80E ,7257 RNA 1.2858 BC3 ,8348 PIP 503

NID-COURS_ EXECUTION AccuRACY ONBIT DETERMINATION ACCURACT

$GT 19S1.3 $GR 510.2 883 337.4 8T 45,1 8R 23.3 88 $8._

RRT .3011 RRP -.3266 RTP -,8387 CRT .8086 CR8 .8187 CIT .9886

$GB t920.3 R23 -.0521 R13 0,8361 LIA 81.3 MIA 1?.1 88A 1.t

881 1038.1 882 484.8 THA S.09 £L1 49.1 EL2 IE.6 ALP 84,38

LAUNCH DATE APR 16 19T1 PLIGNT TIM( |46.00 ARRIVAL DATE 8EP 9 19?1

HELIOCENTRIC CONIC

RL 150.1t LAL ,00

RP 808,87 LAP "t.??

RC 83.888 GL -t8,88

PLANETOCENTRIC CONIC

C3 21.608 VHL 4,646

LNCH AZHTN LNCH TIN[

50.00 18 16 88

80.00 19 30 34

70.00 21 5 25

90,00 83 I 11

90.00 O 52 50

100.00 I 47 59

110,00 E 8 47

DISTANCE 383.370

LOt. 205.38 VL 33,272 GAL -3.g2 AZL 92.33 HCA 130.43 8MA

LOP 335,81 VP 24,983 GAP 15.02 AZP 88.49 TAL 340.89 TAP

r,# 3.45 ZAL 126,42 ZAP 159.42 £T8 170.63 ZAE t71.81 ETE

EARTH TO MAR8

200,74 ECC .280TI INC E.3304 Vl 89,562

t11.31RCA 148.40 APO 253.0? V2 21,498

63.84 ZAC 103.?9 ETC 27T.32 LVl -20.8t

OLA "25.79 RAL 342.33 RAD 8643.5 VEL _1.800 PTH 6.91 VHP 8.899 OPA -14.65 RAP 31?.48 ECC 1.3588

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TINT PO CGT TIN INJ 2 LAT INJ 2 LONG

2822.0? "13.44 71.71 201.15 136.08 19 O 40 1628.! 4,go 35.85

2428.33 -7.86 39.35 206.42 129.66 20 11 0 1426.3 6.24 41,41

2147,43 -2.08 4|.!0 210.T8 124.10 21 41 12 |14T.5 11.78 21.41

178b.10 3.Z0 16.86 214.05 119.70 23 3D 56 785.I 15.05 355.78

1437.71 5.75 352.?1 215.45 117.74 I 18 48 43T.? 16.65 330.g0

1759,58 3.20 338,23 214.05 119.70 2 8 59 259.8 15,05 317.14

|194,27 -2.08 330,02 210.TS 124.10 2 28 41 194.3 11.78 310.32

DIFFERENTIAL CCRRECTIONS

TOE -,8144 TRA-I.2524 TC3 ,0980 OAU .07|9

ROE -.3731RRA .0238 RE3 ,8288 PAD .05964

POE .8888 PRA 2.4953 FC3-2.3897 BSP 3205

80[ ,7188 BRA 1.2526 BE3 .2489 PSP 541

LAUNCH DATE APR 16 1971

HELIOCENTRIC CONIC

RL 150.19 LAL .00

MR 208.68 LAP -1.78

MID-C_JRG[ EXECUTION AccuRACY CRBIT DETERMINATION ACCURACY

8GT 1876.4 8GR 507.7 883 359,6 ST 45.8 88 23.0 88 39,7

flRT .3273 RRP -.3SST RTF -,8580 CRT ,8151CR8 .8213 CGT .9594

SG8 1943.9 R23 -.0587 813 -.859? LSA 62.5 NGA 17.t 88A 1.8

881 1884.3 3G2 477.8 THA 3.41 ELI 49.? EL2 12.3 ALP 83.91

PLIGHT TIN[ 148.00 ARRIVAL DATE SEP 11 19?1

DISTANCE 387.021 EARTH TO MARS

LOL 203.38 VL 33,200 GAL -3.83 AZL 92.36 HCA 13i.89 IRA 198.30 ECC .23511 INC R.359? Vl t8.888

LOP 337.08 VP 24.887 GAP 14.83 AZP 88.43 TAL 341.01 TAP 118,71 RCA 148.46 APO 850.14 V2 28.498

GP 3.88 ZAL 126.18 ZAP 158.30 ETG 170.74 ZAE 171.?1 ETE 83.00 ZAC 103,83 ETC 2??.38 LVi -20,92RC 84.958 GL -|?.59

PLANETOCENTRIC CONIC

C3 90.651 VHL 4.588

LHCN AZMTH LNCH TIME

50.00 18 20 4

90.00 19 34 39

70.00 2J IJ 6

80.DO 23 9 40

90.00 I 3 S?

IDO.DD I 58 28

IID.O0 2 14 28

OLA -28°28 RAL 342.S0 RAO 6643.2 VEL 11.888 PTH 6.88 VHP 8.695 OPA -14.43

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

2802.93 -12,50 70.87 201.00 139.29 19 3 27 1602,9

2404.58 -8.91 58.29 205.29 129.80 _O 14 44 8404.6

2120,97 -1o05 39.72 220,71 124.14 21 48 _? 1121.0

1?49.64 4.39 14.92 214.09 ItS,IS 23 30 50 749,8

1393.99 ?.!3 350,24 213.58 117.44 ! 2? It 394,0

I224.31 4,39 336.25 214.09 119.56 2 1G 52 224.3

1167.73 -1.05 328.63 210.71 124.14 2 33 58 lS?.8

RAP 317,59 ECC 1.3439

INJ 2 LAT INJ 2 LONG

5.08 55.05

9.18 40.35

12.74 19.95

16,10 353.,_0

1T.60 326.89

18.10 315.05

12.74 508.5r

DIFFERENTIAL CCRRECTION$

TOE -*6]DS TRA-J.2362 TC3 ,JDTJ 8AU .0?40

RD[ -.3621 RRA .0121 RC3 .2425 PAU ,09221

FOE .?135 PRA E.SO/! F¢3-R.5829 8GP 3265

ODE .7098 8RA !.2363 8C3 .2654 P3P 581

MID-COURSE EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1094,2 SGR 505,8 883 383.2 ST 46,3 5R 22.Y 68 40.6

RRT .3554 RRP -.36?0 RTF -._eOt CflT .8216 CR6 .6Z44 CIT .$$Y$

SGB 1980.6 R23 -.0655 RI3 -.5620 LGA 63.6 NSA 17.1SSA 1.E

$GI 1903.3 382 470.7 TNA 5.?8 ELI 50.1 EL2 12,0 ALF 23.36

LAUNCH OATE APR 18 1971 PLIGHT TIME 150.00 ARRIVAL DATE 8EP 13 tOYS

HELIOCENTRIC CONIC OIITANC( 3gO.T15 EARTH TO NARI

RL 150.19 LAL .00 _OL 205.38 VL 33.138 GAL -3,74 AZL 92.39 NCA 132.98 8NA 19T,98 [CC ,24983 INC 2,3901 VI 99.668

RP 206.70 LAP -1.T$ LOP 338,35 VP 24.T74 GAP 14.25 AZP 88.37 TAL 341,14 TAP 114.10 RCA 146,51APO 247.42 VE 24.494

RC 66.08R GL -1T.69 GP 3.80 ZAL 128.10 ZAP 157.15 [T3 170.82 ZAE 171.64 ETE 92,T0 ZAC 104.09 ETC 277.40 LVI -RI.03

PLAN[TOCENTRIC CON|C

C3 20.153 VHL 4.489 DLA -28.73 RAL 342.86 RAO 8442,9 VEL 11,839 PTH 8.66 VNP 6,487 OPA -14.24 RAP 311,87 (¢C 1.3317

LNCN A2NTH LNCH TIN[ L-I TIME |NJ LAT INJ LONG INJ RT A3C INJ AZMTH ZNJ TIME PO C6T TIN INJ 2 LAT INJ 2 LONG

50.00 18 23 15 |383,98 -11.57 ?0.03 200,89 136.48 lg 8 18 IS84.0 6.61 54.24

80.00 19 38 53 2382,82 -5,86 3?,24 206.2| 129.g3 20 18 36 1382.8 10,12 39,28

?0.00 RI 1? 4 2094,13 -.02 38.32 210.89 124.15 21 51 58 _094,1 13,70 18,47

80.00 23 18 53 !712,82 5,83 12.87 214.19 llg.3T 23 4? 25 712.8 17,1? 851.45

90.00 I 18 38 1345.?3 8.63 34T,4g 218.81 117,04 I 39 4 348.7 19,02 325.28

100.00 2 3 40 118?.29 5.63 334,24 214,18 11g.3? 2 25 28 187,3 17.17 312.82

110.00 2 20 26 1140,93 -.02 32?,23 210.89 124.15 2 39 2? 140.9 13,70 30?.39

DIFFERENTIAL CCRRECTION5 NID-COUR$E EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

TDE -.6063 TRA-1.2184 TC3 .1168 BAU .0?62 $GT 1907,g SGR 504.g 883 408.3 8T 46,6 SR 22.4 89 48.2

RDE -.3517 RRA -.DO00 R¢3 .23?6 FAD .06490 RRT .3852 RRF -.4202 RTF -.8624 CRT .8283 CR8 .8281CGT .9552

PDE .T393 FRA 2.7280 FC3-2.7879 BGP 3310 SGB lg73.6 R23 -.0728 R13 ",8646 LEA 64.5 NSA [7,1 SEA t,2

808 ,?ODO ERA 1.2184 BC3 .2829 PEP 623 SGI 1918.3 $82 463.4 THA 6.18 ELI 50.4 EL2 18.8 ALP 23.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L4QIICH DATE APt 18 107!

HELIOC[HTRIC CG_tlE

RL tSO.tR LAL ,00

iP 20S,?R LAP "1,?4

RC 67.265 _ -10,40

PLANETOCENTR|¢ CONIC

C3 19.511 VHt. 4.417

LNCH AZHTH LNCH TIIAE

SO.OO 18 18 33

80.00 19 43 16

TO,D0 21 23 39

OO.OO 23 28 59

60.00 t 31 45

100.00 2 |5 46

110.00 2 28 41

FLIGHT TIN| lIE.DO ARRIVAL DATE lIP IS iota

01&TANCE 384.450

LOL R09,38 VL 33,0g9 GAL "3,iS AZL 92.42 HCA |34,23 8HA

LOP 33g,82 VP |4°886 GAP 13,86 AZP 88.31 TAL 341,27 TAP

GP 3,99 ZAL 165,93 ZAP 135.g| ET$ 170.62 ZAE 171.60 ETE

EARTH TO NARD

|gg*?2 [CC .2446S INC R,4216 Vl 29.848

I|S,SD RCA 144,S5 APO 244.8R V2 26.401

62.83 ZAC 104.27 [TC 277.43 LVi -21.24

DLA -E?,24 RAL 342,66 MAD DS42,6 VEL 31,812 PTH 6.63 VHP 8,506 DPA -t4,02 RAP 31?,71 ECC 1,3211

L'I TIME |NJ LAT INJ" LONG |NJ AT ARC INJ AZMTM INJ TIME PO COT TIN ZNJ 2 LAT INJ 2 LONG

2566.17 -10.84 89.22 200.81 lID.OR lg g 18 1565.2 7,74 53.45

2361.10 "S.Ol 56.19 206.1? ]50.04 20 22 57 1361.1 -II.OS 36.20

2060.09 !.06 38_90 210.72 |24.14 21 57 46 1066.9 14.67 18.9$

1873,52 8.94 10.69 214.37 1t9.11 23 56 52 6?3.5 10.27 349.06

1290.27 10.33 344.31 216.18 116.4T I 53 tS 190.3 20.38 321.76

1148.00 6,94 332,06 214.37 118.11 2 34 54 148.0 18.27 510,43

1113.70 !.02 525.81 210.72 124.14 2 45 15 113.7 14.87 305.67

DIFFERENTIAL CCRRECTION8

TOE -.5884 TRA-I.1988 TC3 .I268 BAU .O?O8

ROE -.3417 RMA -.0128 RC3 .2734 FAU ,O6T??

FOE .?636 FRA 2.0502 FC3-3.OOGg B.SP 3341

88[ .6898 BRA 1.1989 8C3 .3014 F8P 668

LAUNCH DATE APfl 16 1971

H[L|OCENTRIC CONIC

HID'COURSE E_ECUT|_I ACCURACY

SOT 1917.3 6GR 505.1 SO3 434.9

RRT .4166 RRF ".4556 RTF ".6645

SOD 1982.? R23 "*0808 R13 ".8671

SO1 1929.5 862 456.2 THA 6.64

FLIGHT T|H( 154,00

DISTANCE 396.22!

ORBIT DETERMINATION ACCURACY

ST 46.g 8R 22.2 $$ 43.S

CRT .83S7 CR8 .6326 CST .9530

LSA 63,5 HSA 1?.1 88A 1.2

ELI 50.6 EL2 11.3 ALF 22.74

ARRIVAL DATE lIP |? 1871

EARTH TO MAR8

ML 150.18 LAL .DO

RP 206.75 LAP -1.72

R¢ 68.508 GL -18.93

PLANETOCENTRIC C¢_iIC

C3 18.921 VHL 4.350

LNCH AZNTH LNCH TIME

50.00 18 29 56

60.00 18 47 49

?O.OO 21 29 55

80.00 23 40 14

go.oo I Sl 23

100.00 8 IT 2

tlO.DO 2 85 ST

LQL 205.58 VL 33.008 GAL -3.57 AZL 92.46 HCA 135.S0 6MA IgS.ST ECC .24017 |NC 1.4550 Vl 89.602

LOP 340.89 VP 24.601 GAP 13.51 AZP 68.25 TAL 341.40 TAP 116.90 RCA 148.60 APO 848.34 Vt 88.46?

GP 4.19 ZAL 125.73 ZAP I SA,?? IT8 170.94 ZAE 1?1,56 ETE 85,7| ZA¢ 104.46 ETC 177,43 LV[ -R1.48

DLA -67.74 RAL 343.03 MAD 6642.4 VEL 11.787 PTH 6.81 VHP 6.121 DPA "13.81 RAP 517.?2 ECC !.3114

L-I TIN[ INJ LAT INJ LONG |NJ IT ASC |NJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

2546.58 -9.72 68.4| 200.78 136.61 18 12 23 1546.8 8.67 52.85

1339.41 -4.08 55.15 208.18 130.13 20 26 48 1339.4 11.98 37.1R

2039.16 1.08 55.45 210.81 124.10 22 3 54 1039.2 15.84 15.39

1631.13 6.33 8,32 214,65 116.76 24 ? 25 631.1 19.43 346.44

1220,ll 12.40 340.E? 216.78 115.66 2 1| 44 220,8 21,91 317,27

110|.81 8.33 368.69 2|4.65 118.78 2 46 28 105.6 19.43 307.81

1085.t6 E,O6 324,37 210o8| 124,|0 2 61 25 88.0 15.64 3D4.31

DIFFERENTIAL CCRRECT|ON8

TOE -,6934 TNA-|,1784 T¢_

ROE ",381_ RNA -,0288

FOE .?S4? FRA 8,9818

ODE .8801BRA 1,|?$7

LAUNCH DATE APR 18 1971

HELIOCENTRIC CONIC

RL 160,1| LAL .DO

RP 808.?g LAP -1.71

NID-CCOROE EXECUTION ACCURACY

.1340 BAt/ .OliOS 8GT t963.7 3GR 506,6 883 413.1

RE3 .lili FAU ,07077 RRT .4499 RRF "*4827 RTF ".8ii3

V¢3-3.23811, JP 33WI 6GD 1988.E R23 ".0801RI3 ".6692

2¢3 .3108 FOP 7|8 8GI 1837.9 862 449.0 THA T.|4

LOL t03.38 VL 58.958 6AL

LOP 842.18 VP 84.620 GAP

fLIGHT TIME 136.00

DISTANCE 402.027

"3.40 AZL 92.49 HCA 138,77 8MA

S).JS AZP 88,16 TAL 341.66 TAP

RC 89.791 r,,L -1g,47

PLAN[TOA_ENTRIC CONIC

C3 18.380 VHL 4.807

LNCH AZNTH LNCH T|NE

30.00 14 38 26

40.00 19 52 32

70.00 21 56 53

80,00 23 53 8

_O.O0 2 29 42

100,00 2 39 54

110,00 2 40 15

GP 4.41 ZAL |25;57 ZAP 153.55 ET3 |70.90 ZA[ 171,89 [TE

OLA -28.28 RAL 345.24 MAD 8642.1VEL ll.T84 PTH 6.79 VHP 5.943 DPA "13.59 RAP 317.70

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIHE PO COT TIN INJ 2 LAY

2528.13 "8.80 R7.82 200.79 136.95 IV IS 34 1628.1 8.59

2317.73 °3.11 S4.11 206.23 230.20 20 31 tO 1317.? 12.90

2010.85 3.18 33.97 210.96 124.03 2E |O 24 1010.9 36.82

1584.32 9.86 6.66 215.04 118.53 24 19 30 584.3 20.65

|081.84 |6.07 352.57 216.14 113.59 2 4? 54 21.6 _4.42

1098.79 9,86 $27.06 215.04 118,35 2 5? 33 56,0 20,65

1057,87 3.16 _22.86 210.96 124.03 2 57 _3 57.? 18,62

C_BIT DETERMINATION ACCURACY

ST 4T,1 6R |1,6 68 44,6

CRT ,8436 CRS *Sill CIT ,8807

LIA el.4 NIA I?,R 88A t.2

EL| 50,8 ELI IO,6 ALV t2,3O

ARRIVAL DATE |[P IN 1871

EARTH TO NARD

|84,43 ICE ,13676 lNC |,4897 Vi IS,OR2

110.20 RCA |46,84 APO 240.36 VR 88.483

63.04 ZAC 104.6T ETC 277,48 LVI "R1.88

ECC 1.3025

INJ I LONG

51.66

36.03

13,78

_45,51

500.65

304.6?

302.70

DIFF[RENTIAL COqRECTIONR MID-COURSE EXECUTION ACCURACY O_|IT D(TERNIHAT|ON ACCURACY

TOE -.SOLO TRA-I.154R TC3 .1429 BAU .0033 6GT 1925.5 $GR 509.3 $65 492.9 IT 47.8 |R 2t.t IS 44.2

ROE -.3238 RRA -.059| R¢3 .30T6 FAU .07400 RRT .4844 RRF ".9314 RTF -._,T8 CRT .|526 CRI .6449 CaT .9482

FOE ,e241FRA 3,1180 FC3-5,4094 BRP 3378 656 1991.8 R23 ",|002 RI$ -,OTIS L|A 6?,3 HIA 17.2 8|A f,2

8OE .6700 RRA 1.1588 RE3 .3382 FOP 766 661 1642.t 862 442.0 THA ?.TI ILl 50.6 EL2 10.5 ALF 22.52

LAUNCH OAT2 APR 18 16?1 FLIGHT TIME 168.00 ARRIVAL DATE IEP 21 167I

HELIOCENTRIC CONIC OIITANCE 405.065 EARTH TO MARS

RL 1SO.tR LAL .OO LOt. 206.36 VL 38.868 6AL -5.42 AZL 92.53 HCA 158.04 iRA |93.50 ECC .13182 INC t.5259 VS 26.812

Rp 208.44 LAP -1.88 LOP 343.43 VP R4.442 &AP 12.8! AZP 88.12 TAL 34|.65 TAP 116.86 RCA 148.68 APO 630.31 VR 24.4??

RC 71.130 GL -20.01GP 4.05 ZAL 126.38 RAP 152.26 IT8 171.OR ZA[ 171.61ET[ 68.84 2AC 104.90 ETC 27?.4? LV| -21.91

PLAHETOCENTRIC CONIC

¢3 17.885 VHL 4,MR8 DLA "28,TT RAL 343,45 MAD 8641,6 VEL 1|,T44 PTH 6,T? VHP 5,??10PA -t$,30RAP 31?,84 ICE 1,2943

LNCN AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT A8¢ INJ AZMTH INJ TIME PO C8T TIN |NJ 2 LAT INJ 2 LONG

60.00 18 3? 4 2309.87 -T.A8 86.84 200.24 1IT.O? 16 16 54 1508.8 10.49 $|.07

80.00 19 ST 2T 2298.02 -2.15 53.0? 206.33 130.25 20 36 43 1286.0 13.82 34.2_

?0.00 21 44 17 1881.83 4.26 32.45 211.16 123.82 22 l? 19 981.8 17.81 12.11

10.00 0 12 20 1580.41 11.$8 8.8! 215.56 117.71 D 3? 51 538.4 21.99 340.06

84.4? I $5 16 1198.50 17.46 341.08 216.47 113.23 2 15 15 199.8 25.53 318.84

100.00 2 55 12 1004.88 1|.58 323.g? 2|5.58 |17.?1 3 |l 57 4.g 21.9g 301.43

It0.00 2 4? 39 1028.85 4.26 32|.37 2||.18 123.82 3 4 48 28.8 17.81 301.03

D/FF[R[NT|AL CCRR[CTION8 MIO-COUROE EXECUT|ON ACCURACY ORRIT OETERNINATION ACCURACY

TOE -.5?98 TRA-l.1332 TC3 .1472 8AU .0866 8GT 1923.6 8GR 614.4 $G5 524.3 8T 4?,3 8R 21,4 33 47._

806 -.3146 RRA -.0334 RC3 .3262 FAU .07735 RRT .$1gl RRF -.S?II RTF -.868? CRT .86_0 CR8 .6622 COT ._454

FIE .853? FRA 3.2648 FC3-3.?442 88P 3388 8GB 1691.2 R23 -.1121 R13 -.8726 LOA 88.2 H8A 17.2 88A t.2

BD[ .6598 BRA 1.1344 BC3 .35?9 F8P 880 86! 1843.0 862 436.3 THA 8.32 EL1 50.g EL2 10.! ALF 22.18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE APR 19 19T!

"[LiO¢[MTI|C ¢0N1¢

RL 1SO,St LAL .00

RP 2DO.SO LAP "|.tT

RE TR.61T GL -lOoST

PLANETOCENTRI¢ CONIC

C3 IT,434 VHL 4.1?S

LNCM AZMTH LHCM TIME

SO.DO t8 40 49

SO.DO 20 2 35

?0.00 21 t2 II

8O.OO O 32 15

R2.00 I 36 1T

I00.00 3 15 T

110.00 R 55 33

FLIG#T TII_ liD,DO ARIIYAL 9ATE lip I! IITI

DIITAMC[ 409,T3|

L(X.. tOS,3l VL 3|,84D iAL -8,35 AZL 92,56 HCA t31,$0 8MA

LOP 344,69 YP 24.317 GAP |2,46 AZP IS,OR TAL 341.77 TAP

67 4,90 ZAL 123,19 ZAP tSg.94 ETI |71,D2 ZAE |?|.64 ET[

EA2TM TO MAIl

ll2,lT EC¢ ,2|?T2 IRE l.lOlO V| 2R,IRR

t21.D7 RCA 148.72 APO 239.42 V2 26.47D

69,44 ZAC ID5.1l ETC 277,41 LVI-|t.14

DLA -|g,)O DAb 343.6D RAO $641,T VEL II.T|S PTH I,TS VHP S.6DS DPA "13.13 RAP 317.|3 (CC 1,|86R

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIN INJ | LAT INJ | LONG

24910?7 "l.19 66.07 200.94 187,18 Ii 22 21 1491.D 11,3i SO.El

22?4.25 -1o19 52.03 206,49 180.29 20 40 29 1274.3 14.T3 33.81

1991.10 5.AD 30.0? 2|1.46 123,78 22 24 43 951.9 IA.RI |D,37

1462.62 13,$9 358.68 216.3T 116.T9 O 56 3? 462.6 25.56 535,64

125T.38 17,93 345.56 218.43 113.57 1 S? 15 E$7.4 28.09 321.28

8225.13 13.69 2gT.gS 216.37 114.?D 4 58 52 5225,1 23.56 2T4.91

6288,79 5.40 29T.70 211,46 123.78 4 40 20 5286.8 18.61 R77.19

DIFFERENTIAL CCRRECTIONS

TOE -.5098 TRA-I.1040 TC3 .1580 DAU .088D

ROE -.3D84 MRA -.0961 RE3 ,3469 FAU .081D?

FDE .883| FRA 3.414Z FCl-4.D256 DIP 3344

DOE .8461 ORA 1,1069 BCS .3813 FSP 874

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

8ST 1910.7 SGR |21.6 SO3 157,5 ST 47.0 8R 21.1 61 4R.9

RRT .5553 RRF -.$115 RTF -.8?OR CRT .8717 CR8 .88D4 CST .R428

SGB 1980.6 R23 -.1233 RI3 -.0755 LSA SG.g MSA 17,3 8SA 1.1

SO1 1933.7 SO2 428.6 TNA 9.07 ELi _0.6 EL2 g,6 ALF 2R.E1

LAUNCH DATE APR |6 1971 FLIGHT TIME 182.00 ARRIVAL DATE 8EP 26 1971

HELIOCENTRIE CONIC

RL 150.12 LAL .DD

RP 208.98 LAP -1.65

RC ?s.gsQ GL -21.14

PLANETOCENTRIC CONIC

C3 17.D25 VHL 4.128

LNCH AZHTH LNCH TIME

50,00 |8 44 44

8O.OO 20 7 57

70.OO 22 0 39

80.00 I 11 28

80.08 1 22 14

100.00 3 54 29

110.00 3 4 |

DIFFERENT IAL CCRRECTION$

TOE -.586R TRA-I.0824 TCS .1492 DAD .ODD2

ROE -.2991 IRA -.D84| RCS ,3672 FAU .05467

FOE ,9198 FRA 3.5769 FCS-4.3054 BSP 3381

ROE .9407 BMA 1.0856 DES .3904 FSP 93D

DISTANCE 413.626

LOL 205.36 VL 32.801GAL -3.29 AZL 92.60 HCA 140.57 SMA

LOP 34_.96 VP 24.294 GAP 12.13 AZP 87,99 TAL 341.88 TAP

GP !.17 ZAL 125,00 ZAP 149.59 ETS 171.03 ZA[ 171.66 ET£

EARTH TO NARI

191,71 ECC .224D6 INC 2.6041 Vl 29. R82

122,45 RCA 148.75 APO 234.66 V2 26.462

72,55 ZAC 105.43 ETC 277.47 LVI -22.38

LAUNCH DATE APR 18 1971

DLA -29.83 RAL 343.8D RAD 6641.5 VEL 11,707 PTH 6.74 VHP

L-| TIME |NJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME

2473.84 -6.09 65.31 201.08 137.28 19 25 57

2252.44 -.23 50.99 206.TD 130.30 20 45 29

1920.90 6.37 29.24 211.82 123.59 22 32 40

1334.15 17.49 $51.04 218.02 114.59 ! 33 42

1299.76 18.39 348.91 218.44 113.92 1 43 54

6096.66 17.49 290.31 218.02 114.59 S 35 57

6235.70 6.57 296.09 211.82 123.59 4 48 17

NID-COURS£ EXECUTION ACCURACY

8ST 1906.8 SGR 531.5 8G3 592.6

RRT ,5094 RRF -.6523 RTF -,8668

SGB 1979.5 R23 -*140T R13 -,8748

$G! 1953.7 SG2 423,4 THA 9.SD

HELIOC[HTR|C CONIC

S,445 DPA -|2.89 RAP 317.sg [CO 1.2802

PO CST TIM INJ 2 LAT INJ 2 LONG

14T3.8 12.27 49.50

1252.4 15.84 32,69

920.9 1g,63 8.54

334.1 28.11 328.95

299.8 26.64 324.56

5096.7 26.11 286.23

3255.8 19.63 275.3"

ORBIT DETERMINATZON ACCURACY

ST 47.! SR 2D,R $8 30.4

CRT .8837 CR6 .8716 CST .9392

LSA 7O.O MDA 17.4 $SA 1.1

ELI 50.8 EL2 9.1 ALF 22.11

FLIGHT TINE 164.00 ARRIVAL DATE SET 27 1971

DISTANCE 417.545 EARTH TO MARS

ML 15D.1R LAL .00

MP 207.04 LAP -1.64

RC 75.424 GL -21.72

PLANETC_ENTR|C CONIC

C3 18.839 VHL 4.OGl

LMCH AZHTH LNCH TIME

50.00 |8 48 47

60.00 20 13 34

70.00 22 R 49

78.42 I 10 42

?i.4Z | |0 42

78.4| | 10 42

tlO.O0 3 13 II

OIFFEMENTI4L CORRECTIONI

TOE -,3598 TRA-1.0547 TC3 .liST DAU .09|7

ROE -,2921 IRA -,1008 RE8 .8860 FAU ,OSll4

POE .8S41 FRA 3.7436 FCI-4.SOT3 ElF 33?|

ROE .631| DRA I.OSi5 6C3 ,4|61FIP 1000

LOL SOS.39 VL 32.756 GAL "3.23 AZL g2,69 HCA 141.83 IHA 1gO.It ECC .22063 INC 2,8484 VI 29.882

LOP 347.23 VP 24,225 GAP ll.8O AZP 87.92 TAL 341.99 TAP 123.82 RCA 148.79 APO 23_,03 V2 26,454

GP 5,46 ZAL |24,81 ZAP 148.20 ETS 171.02 ZAE 171.66 ST2 76.26 ZAC 105.73 ETC 277.46 LV! -22.83

OLA "30.36 RAL 344.1| RAD $641,3 VEL 11.692 PTH 6.73 VHP 5.291 DPA -12.64 RAP 317.21

L-! TIME INJ LAT INJ LONG INJ RT AlE INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

8456.05 -8.2D 64.56 201,28 137,36 Ii 29 43 1455.0 13.15

2230.48 .73 49.94 206.97 130.30 20 50 45 1230.5 16.55

1066.46 7,76 27.52 212.26 1|5.35 22 41 |T 888.5 20.67

1334.45 18.R4 351.71 EI0.49 114.28 I 32 3T 334.5 27.20

1334,46 18,84 351.71 218.49 114.26 I 32 57 334.5 27,29

1334.46 18.84 351,71 216.49 114.20 ! 32 57 334.5 27,20

6223.32 7.78 294,34 212.26 123.39 4 56 55 5223.3 29.67

MID-COURSE EXECUTION ACCURACY

$GT 1691.5 $GR 844.3 363 1|9,3

RRY ,1232 RRF ",8924 RTF "._?l

SOD 1980.8 R23 -.1580 R13 -,8751

3G1 1923.| IG2 418.7 TMA 10.68

ECC t.2741

INJ 2 LONG

46,72

31.55

6.61

32?.29

327,29

327.29

273.43

ORDIT DETERMINATION ACCURACY

9T 47.0 IR 20.7 61 51.9

CRT ,89|7 CR8 .6833 ElY ,1368

LSA ?0,8 M3A !?.S iRA !.!

ELl 50,6 EL2 6.5 ALF 22,18

LAUNCH OAT[ APR 18 1971 FLIGHT TIME 196.00 ARRIVAL DATE 6[P 26 1971

HtLIO¢EMTRIC CONIC

RL 160.12 LAL .00

RP I07,18 LAP -1.18

RC ?R.944 GL -R|,31

PLAMETO¢ENTRIC CQ_IC

¢3 15.324 VHL 4.040

LNCH AENTH LNCH TIN[

SO.DO 16 53 2

lO,OO 20 19 29

TO.D0 R2 19 $I

?8.92 1 O 46

TO.R2 I O 48

78.92 1 O 48

ttO.DO 3 23 13

DIFFERENT IAL CORRECTIONS

TOE -.5321 TRA-l.0244 TCS .1415 8AU .095S

ROE -.266D RRA -.1188 RC3 .4139 FAU ,09280

PDE .9914 FRA 3.9189 FC3-4.9214 BOP S33D

DOE .8218 BRA !.0312 BE3 .43T4 FSP 1065

OISTANC[ 42t,48T

LOL |Dt,II VL 8|,711 GAL -8,17 AZL 12.69 HCA 143,|0 IMA

LOP 34D.49 VP |4,156 GAP 11,46 AZP R7,05 TAL 34|,DI TAP

GP S,?? ZAL 124,91 ZAP 14D,T? [78 171.01 ZA[ |?l,$1 [T[

EARTH TO MARl

IDD,I| [¢( ,|1741 IRE 2.1611 Vl 2R,81E

1|5,11 RCA 148.82 APO |$1,$0 V| EI,444

60,IS ZAC 106.06 ETC 277.45 LVl -22.1B

DLA "3D.D3 RAL 344,8? RAD $641.2 V[L 11.$78 PTH D.?I VMP 5.145 DPA -12.38 RAP 314,RI [CC 1,2RtT

L-| TIM[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ T]H[ PO C$T TIN INJ 2 LAT INJ E LONG

2431,38 -4,31 68.$2 201.52 18T.48 lg 33 4D 1431.4 t4.Dl 47.93

2208.33 1.71 41.86 20?,80 13U,27 EO SS 17 1201,3 17.46 30.38

1854.12 S.0? 25.68 212.79 123,07 22 50 45 854,1 21.75 4,52

1364,38 ID.29 354.17 215,60 114.69 I 23 32 364.4 27.?8 329o?0

1364.38 IR.2g 354,17 |18.60 114.65 I 23 32 384,4 27.?6 329.70

1324.38 ID,|9 354,17 218.6D 114,65 1 23 32 364.4 2T.?8 329,70

6188.g8 D,O? 292,51 212.79 123,07 5 6 22 518R.0 21.73 271.35

MIO-CCURI[ EXECUTION ACCURACY ONBIT O[TERNINATION ACCURACY

SGT 1859.2 SGR 560,? SO3 DR?,9 ST 46.7 DR 20.3 85 53.4

RRT .6556 RRF -,7312 RTF -,$668 CRT .908| CRS .6966 CGT ,93t7

SGB 1951.5 R23 -.1784 R13 -,8757 L$4 71,7 N6A 17.6 88A 1.1

SGI 19DS.g .,2 414.g THA 11.69 EL1 90.3 EL2 T,R ALF 22.31

588



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 16 |S71

NELIO¢ENTRIC CONIC

RL 1SD,12 LAL .GO

RP 207.21 LAP "1,60

RC 76°502 k "El,it

PLANETQCENTRIC CONIC

C3 16.026 VHL 4.003

LNCH A2NTH LNCN TIRE

30.00 16 97 27

SO.DO 20 E) 43

TO.D0 22 30 sg

75.S3 O 52 3

75.53 O 52 3

75.5) O 32 3

liD.DO 3 34 21

FLIGHT TIN( 160.00 ARRIVAL DATE OCT I 1971

OIIYAN([ A29.492

LOt. 205°)6 VL 36.679 GAL -3,12 AZL 92,74 HCA 144.36 IRA

LOP 349,79 yP 24.096 6AP $1.17 AEP )?.77 TAL 342,19 TAP

6P 6.11ZAL 124,41 EAP 145t30 ET8 170,99 ZAE 17|.)0 ET[

EARTH TO MAR)

189.47 ECC ,21440 INC 9.7364 Vl 29.682

129.§) RCA 148.85 APO 230.06 VE 26.433

85,)7 ZAC 106.46 ETC 277,45 LVi -23,1S

DLA -31,49 RAL 344,63 RAO 6641.0 VEL 1|.66S PTN 6,?0 VNP 5,001 DPA -12,11 RAP 316.71 ECC 1.2668

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZHTH INJ TIME PO CDT TIN INJ 2 LAT |NJ 2 LOMG

2420,?3 -3,43 63,00 20t.82 137,48 19 3? 49 1420.7 14.88 47,74

2183,87 2.70 4?.81 207,70 130.23 21 2 9 1185.5 18,38 25.15

1817.13 10.43 23,69 213.44 122.71 23 1 16 817.1 22.87 2.24

1391.12 16.?4 356.40 218.75 113,05 1 15 14 391.1 25.)) 331.85

1351.12 19.74 )56.40 218.75 115.05 1 15 14 391.1 28.3) 331.80

1391.12 19.74 356.40 218.75 1t5,05 I 15 14 " 391.1 28.33 331.86

6152.01 10.43 290.52 216.44 122,71 5 16 53 3132.0 22.6T 269.07

O|FFERENTIAL CCRRECTION8

TOE -.5)53 TRA -.9664 TC3 .1537 BAU .1001

HOE -,2791 RRA ".1369 RE3 o4411 FAU .09752

FOE 1.0206 FRA 4.0916 FC3-5.2673 89P 3183

60[ .6037 BRA .9928 6C3 .4671 P)P 1124

LAUNCH DATE APR 16 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY (_BIT DETERNINAT|ON ACCURACY

8GT /823.7 SGR 580,5 SG) 707,6 9T 45,6 92 20.3 66 54.6

RRT ,6881 RRF -,7677 RTP -.8684 CRT .9197 CR8 ,706? CST .9273

SG8 1913.9 R23 -.1901 R13 -,8792 LSA 71.9 NSA 17.6 86A 1,!

SOl 1829.2 662 411.0 THA 12.99 ELI 49.4 ELE T.4 ALF 22.77

FLIGHT TIHE 170.00 ARRIVAL DATE OCT 3 _971

DISTANCE 429.436 EARTH TO MAR6

RL 130.12 LAL .DO

RP 207,31 LAP "1.57

RC 60.098 GL "2).54

PLANETOC[NTRIC CONIC

CS 15.769 VHL 3.971

LNCH AZNTH LNCH TIME

)0,DO 19 2 6

60.00 20 32 18

70.00 22 43 33

74.22 O 44 17

?4.22 O 44 17

74.E2 0 44 17

110,D0 $ 4D 93

LOL 205.36 VL 32.639 GAL -3.07 AZL 92.?g NCA 145.62 )HA 188.82 [CC .21156 INC E,7886 Vl 29.682

LOP 651.02 VP 24.031 GAP 10.66 AZP 87,70 TAL 342.27 TAP 127,90 RCA 148.87 APO 228,78 V2 26.422

GP 6.4? ZAL 124.21 ZAP 146.80 ETS 170.96 ZAE 171.30 ETE 90.56 ZAC 106.90 ETC 277.39 LVI °23.4)

DLA -)2.06 HAL 344,92 RAD 6640.9 VEL 11,654 PTH 6.69 VflP 4.865 DPA -11,62 RAP 616,39 [CC 1.2595

L-I 71ME INJ LAT INJ LONG INJ RT A$C ]NJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

2403.24 -2.55 62.64 202.18 13?.52 19 42 9 1406.2 15.73 46.65

2163.18 3,69 46.72 208.17 160.16 21 8 22 1163.2 19.29 27.97

17?6.74 11,9t 21.50 214,23 122.25 23 13 10 776.7 24.06 359.71

1415.31 20,18 350.46 218.96 115.46 1 7 52 415.) 26.90 333.88

1415.31 20°18 358,49 218.96 115.46 1 7 52 415.3 28.90 333.88

1415,31 Z0,18 358,46 218,96 115.46 1 7 52 415.3 28,90 333.88

6111,60 11,91 2880)2 214.23 t22.25 5 20 47 511[.6 24,06 266.56

DIFFERENTIAL CCRR[CTION6

7DE -,3390 TRA ".98|0 TC3 .1113 ll_ .1018

ROE -,2744 RRA 0*19_ RE3 .4888 FAU .10|83

FOE t.0702 FRA 4.2928 FC3-),S?DS 88P 3280

BDE .6046 BRA ,9739 Be3 .4803 PSP 120?

LAUNCH DATE APR 16 1971

HELIOCENT21C CONIC

NL 160.12 LAL ,DO

RP 207.42 LAP -1.55

RC 61.730 GL -24.17

PLANETOCENTRIC CONIC

C3 |5,546 VHL ),946

NZD-COUR6[ EXECUT[C_I ACCURACY

8GT 1813.? )DR 605.5 $63 ?50.4

RRT o7111RRF -,8025 RTF -,8604

DGB 1912.1 R26 ",2231 R13 -,874t

SOl 1866.8 862 413.8 THA 14.06

FLIGHT TIE 172,00

OlGTANC[ 4)).430

LEA. 205.38 VL 32.405 GAL "3,02 AZL 92.84 HCA 146.08 6NA 199.t) [CC

LOP )52.28 VP 23;970 GAP 10.56 AZP 87.62 TAL 342.35 TAP I29,24 RCA

GP 6.66 2AL 124.01 ZAP 142,24 [T6 170.92 ZA[ 170,99 ETE 95.98 ZAC

LNCH AZNTN LNCH TIN[ L'i 7IN[ INJ LAT

50,00 19 I 59 2)83,7) -!.67

60.00 20 39 19 2'I69.57 4,71

70.00 22 58 16 1760.66 13.57

72.55 O 37 13 1467.84 ED.$2

72.95 0 37 13 1467,84 20.62

72,96 0 37 l) 1467,84 20,62

1|0.00 4 I 35 6065.49 I),5T

DIPF(RENT IAL coqRECTION)

TOE -,5326 ?HA -.9261 TC) ,0501 9AU ,1047

ROE -*E$95 RRA -,1799 RC) .4959 PAU ,106|1

FOE t,lt$S FRA 4.4990 PC3"I,9|I8 2IP 323?

ODE .SIT) IRA .9434 |C3 °$040 ?$P |284

LAUNCH DATE APR 16 1971

HELIOCENTRIC CONIC

CRBIT DETERMINATION ACCURACY

3T 46.0 82 20.2 88 59.4

CRT .9349 CRS .7276 EIT .9223

LSA 73.4 NSA 17.9 DDA 1,0

2L1 49.8 EL2 3.6 ALF 22,76

ARRIVAL DATE OCT 3 lg?l

EARTH TO NAN6

• EoogsINC 2.642) Vl 89.682

149,90 APO ER?.36 V2 20.409

107.23 ETC 277.35 LV| -23.73

DLA -32,65 RAL 345.23 RAD 6640.8 VEL 11.644 PTH 6.68 VHP 4,735 DPA -11,32 RAP )IG.OR ECC 1.2558

]NJ LONG ]NJ RT ASC ]NJ AZNTH INJ T|N( PO CST TIN INJ 2 LAT INJ 2 LONG

61,61 202.60 !67.55 19 49 45 1385.7 16,57 4S.55

45.61 208.71 130,07 21 14 sg !140,0 20.22 26.70

18.96 215,19 121.65 23 21 ? 7)0.6 25.3S )56.75

,41 219.23 116.69 1 I 11 437.8 29,4? 335,T7

,41 219,23 !15.66 I I 11 437.6 25,47 )39.77

.41 219.23 !15.39 | I 11 437,8 _g.47 333,7?

283,78 215.19 121.65 3 42 44 5065.5 25.35 263.58

HID'COURSE EXECUT10N ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1777.5 )DR 964,9 $63 794.2 1T 45,5 SR 20.2 88 SD,t

RRT .7334 RRF ".0639 RTF ",_a§6 CRT ,9405 CRI ,7461 ElY .51TI

968 |987,5 226 °.2494 R[3 ".8729 L|A 74,3 NSA 18.0 ))A |,0

361 t841.0 362 416.? THA 13,49 ELI 49,9 EL2 5.9 ALP 26.13

FL16HT TIME 174,00 ARRIVAL OAT[ OCT ? 1971

D|6TANCE 431,458 EARTH TO NAR8

RL 130.12 LAL .00

RP tOT.S4 LAP °1,3)

RC 86,699 6L -24.03

PLANETOCENTRIC CONIC

C3 15.351VHL ).919

LNCH AZNTH LNCN TIRE

SO.OF 19 12 8

60.00 20 46 49

?O.OO E3 16 )4

71,75 O 30 4?

71.7S 0 30 47

71.7S 0 )0 47

110.00 4 19 $7

LOL 203,38 VL )l,i?l 6AL "2,16 AZL 92.90 HCA 146,14 IRA [97,61 rCC .20690 |NC

LOP $93.$4 VP 23.912 GAP tO,|? AZP 87,52 TAL 342.42 TAP 130.57 RCA 140.92 APO

GP ?,28 ZAL 123,$1ZAP 140.i4 ET6 170.89 ZAE 170.59 ETE 101.49 ZkC 107,66 ETC

DLA -36.24 RAL 34S,$$ RAD 9M0,7 VEL 11.631 PTH 9.68 VNP 4,110 DPA -11,20 RAP 615,60 ECC I.|526

L-i TIRE [NJ LAT IMJ LONG INJ RT A$C ]NJ AZMTH ]NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2364,19 -,?9 t0,88 203,08 137,S? 19 $I 37 1308,2 17,42 44.74

2116.16 S,?5 44.46 209,35 [26,66 2[ 22 6 1116,2 21.16 23,35

1674.64 16,56 15.83 219,41 120,80 23 44 29 6?4.6 28,8) 353.O7

1439,01 21.06 2.2? 216,$? 116,34 0 55 6 459.D 30.04 ))?.57

1459.01 21,06 E,27 Elg.$? ![6.64 0 59 6 466.0 30.04 )37,5?

1469.01 21,06 2,27 219,S? 116,)4 0 95 6 439,0 30.04 33?.S?

6009.50 15.55 282,65 216.41 120.80 6 0 6 3009.$ 26,8) 239.50

_81T DETERMINATION ACCURACY

ST 43.0 $R 20.2 SS 35.7

CRT .6615 CR6 .7654 CDT .6110

LDA ?S.2 M8A 18.Z S6A i.O

EL! 46.0 EL2 S.1ALF 2).60

DIFFERENTIAL CCRRE¢TION8

TOE ".)299 TRA -.8883 TC3 .0692 |AU .1060

ROE -,26)9 RRA -,2033 RC_ ,5276 PAU ,11106

FOE 1.1612 FRA 4,69?7 FC3-6.2628 96P 3197

)DE .5893 BRA .6114 BC3 .3_13 FDP 1363

NID-COURA[ EXECUTIC_4 ACCURACY

8GT 1734.0 8OR 669.7 363 839.6

RRT ,7516 RRP ",8621 RTF -,949)

SOB 1858.8 223 -.2769 213 -.8717

3GI 1910,0 362 423,2 THA 17,15

2.9999 Vl 29.6)2

226,.2 V2 29o35S

277,3D LV| "24.04

56g



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCq DAYE APR iS SIT1 FLIGHT T|M_ 1?6,00 ARR|VAL DATE OCT I 19?1

HELIOCENTRIC CONIC

RL 150.12 LAL .OD LOL 20l.$6 VL

RP 207.66 LAP -!,51 LOP 354,80 VP 23.655 GAP 9,96 AZP I?,4S TAL 348,49 TAP 131.68 RCA 146,94

RC 85.104 GL _ES,SI GP 7,74 ZAL 123,00 ZAP tSg.OO ITS 170.84 ZkE 170.00 ETE I06.81 ZAC 106.18

PLANETOCENTRIC ¢ONIC

C3 15.192 VHL 3,890 DLA "33,86 RAL 345o91 RAO 6640,6 VEL 11,628 PTN 6,67 VHP 4,492 DPA "10,86

LNCN AZMTH LNCH TIRE L'I TIME |NJ LAT INJ LONG . INJ RT ASC INJ AZNTH INJ TIME PO C8T TIM

$0.00 19 t? 36 2350.56 .0g 60,14 203.64 13?.58 1g 56 46 1350.6

GO,DO 20 54 54 2091,S4 E,63 43.27 210.08 129.82 21 29 45 1091,5

YD.OO 23 43 25 1593,77 18.31 11,10 218,16 119.35 24 g $9 593,8

TO.S6 O 24 50 1479,27 21.49 4.07 219.96 116.81 0 49 30 4?9,3

?0,56 O 24 SO 1479.27 21.49 4,0Y 2t9.96 116.81 0 48 30 4T9.3

?O.SG O 24 SO 14Yg,27 21,4g 4,07 216.96 116.81 O 49 30 4?9.3

110.00 4 46 46 5928.62 12.31 276,01 218.16 t19.35 6 25 36 4928.6

DISTANCE 441.463 EARTH TO MARl

36.143 6AL -2,94 AZL 62,96 NCA 149,40 IRA 107,16 [CC .|0421 IHC 2,9110 Yl 26.682

APO 225,5T V2 25.381

ETC EY?,24 LVl -26,37

RAP 315,13 ECC 1.2500

ZNJ 2 LAT INJ E LONG

16.27 43.92

22.11 24.01

28.?? 347.59

30.62 339,33

30,62 _3R,33

30.62 3sg.33

26.?? 2]4,41

D/FFER[NTIAL CCRRECTION8

TOE -.S176 TRA -.8468 7C3 .0379 BAU .t14'2

ROE -.2625 RRA "°2289 RC3 ,5610 FAU .11609

FOE 1,2086 FRA 4.9072 FC3-6,6156 BGP 3106

DOE .5804 8RA .2772 EC3 .5623 F8P 1442

NID-COUR$E EXECUTION AccuRACY ORBIT DE?ERR|NAT|ON ACCURACY

$GT 1681.3 $GR 710.1 $83 866.2 8T 44.2 SR 20.2 86 61.2

RRT ,7653 RRF -.8868 RTF -,8422 CRT .9735 CR$ ,7853 CET ,9C40

SGB 1825.1 R23 -.3040 R13 -°8?09 LSA 76.0 MSA 18.4 $84 .9

$81 1772.9 $82 433,4 TNA 19.10 ELI 48.4 EL2 4.2 ALF 24,22

LAUNCH DATE APR 16 1971 FLIGHT TIN[ 178.00 ARRIVAL DATE OCT 11 19?1

HELIOCENTRIC CONIC

RL 150.12 LAL .DO

RP 207.80 LAP -1.46

RC 86.843 GL "26.22

PLANETOCEMTRIC CONZC

CS |5.086 VHL $.862

LNCH AZNYN LNCH TIME

SO,DO 19 23 24

60.0D 21 3 38

89.69 0 19 22

69.$9 O 19 22

69.39 O 19 22

69.39 O 19 22

69,$9 O 19 22

DISTANCE 445.546 EARTH TO MARS

LOL 205.$6 VL 32,SIS 6AL -2.91 AZL 93.03 HCA 150.65 IRA 186.68 [CC .|0208 INC 3.0269 Vl 29.686

LOP 356,05 VP 23,800 GAP g,YO AZP 87,36 T/d. 342,54 TAP 133,19 RCA 148.85 AP_) 624.40 V2 26.366

GP 6.24 ZAL 123.40 ZAP 137,31 ETS 170.79 ZAE 169,29 [TE 111.67 ZAC 108.73 ETC 277,17 LVI "24.?2

OLA -34.45 RAL 346.30 RAD 6640,4 VEL 11.624 PTN 6.66 VHP 4,3?9 DPA -10.49

L-I TIME INJ LAT INJ LC_NG INJ RT ARC INJ AZNYH INJ TAME PO CST TIN

2332,?4 .99 56.40 204.28 137.57 20 2 1? 1332.?

2085.65 7,95 42o02 210°91 129.64 21 36 4 , 1063,8

1498,78 E1.92 5,83 220,43 117,32 0 44 21 498,8

1418,78 21.92 5,83 220.43 117.32 0 44 61 46b.8

1496.78 61.92 5.03 220,43 11?.32 O 44 21 498.8

1498.78 21,92 5.83 220.43 117.32 O 44 21 498.0

1498.?6 21.62 5.03 220.43 t17.32 o 44 21 498.8

RAP $14,$| ECC 1.2460

|NJ 2 LAT 1NJ 2 LONG

19,12 _3.og

23.10 22,5S

31.21 $41.04

31.21 341,04

31,21 $41.04

31.91 341.04

31.21 341.04

DIFFERENTIAL CC_RECTZON$

YDE -.5060 TRA -.Y980 7C3

ROE -,2594 RRA -.2536

FOE 1.2488 FRA 8.1t47

HOE ,5688 6RA ,8368

LAUNCH DATE APR 16 1971

MELZOCENTRIC CONIC

RL 150.12 LAL .00

RP 207.84 LAP -|,48

RC 80.818 GL "26.96

PLANETOCENTRIC CONIC

C) 14.9Y5 VHL S.870

LNCH AZNTH LNCN TIME

SO.O0 19 29 5?

60.00 21 13 12

88.23 O 14 IR

68.23 0 14 IR

68.23 0 14 IS

8S.23 D 14 t9

88.23 O 14 19

• 0153 BAU ,1206

Re3 .5986 FAU .12161

FC3-6.PO80 BSP 2g?G

8C5 .Sgll VaF 1815

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

GGT 1613.0 GGR ?$6.6 $G3 635.4 6T 43.1 SR 20.4 88 62.Y

RRT .7755 RRF -.9001 RTF -.8342 CRT ,9835 CR$ .8031 CST .895Y

SGB 1782,4 R23 ".3270 R13 -.8718 L8A 76.5 NSA IR.G $SA .9

SGt |721.5 $82 446,8 THA 21.49 ELI 4Y,3 EL£ 3.3 ALF 2S,06

FLIGHT TIME IOO,OD ARRIVAL DATE OCT 13 19Y1

DISTANCE 449.610 EARTH TO NAB8

LOL 205.36 VL 32.466 GAL -2.08 AZL 83.10 H¢A 131.61 SMA 186.24 (CC .EDDIE INC 3,0983 Vt 29.662

LOP 357,31 VP 63.746 GAP 9,43 AZP 87,27 TAL 342.38 TAP 134,48 RCA 148,67 APO 223.50 V2 26.346

GP 8,71 ZAL 123.19 ZAP 135.57 ITS 170,74 ZAE 168,43 IT[ 116,53 ZAC t09,32 ETC 27Y,10 LYI -2S.10

OLA -35.13 RAL 346.72 RAD 6640.5 VEL 11.620 PTH 6.66 VHP 4.673 DPA -|o.og RAP 314,04 DEC 1,2484

L-I TIME [NJ LAY [NJ LONG [NJ RT ARC INJ AZMTH INJ TIME PO CST TEN INJ 2 LAT [NJ 2 LONG

2314.73 1.89 30,65 205.01 13?,55 20 8 11 1314.7 19.08 42.23

2038.87 9.12 40.70 211,88 129.43 21 47 10 1038.9 24.12 21.00

1317,76 22,$4 7.30 220,97 117,83 0 3t 37 317.8 31.01 3a2.73

131Y,76 22,34 7,56 . 220.97 117,85 0 39 37 317.8 31,81 342.73

1517.76 22,34 7.56 220.97 117.83 0 38 37 517.8 31.81 342,T3

I517,?i 22.34 7.56 220.97 117.83 0 39 37 SiT.8 51.81 341,TS

191Y.?S 22.34 7.56 220.9? 117.85 0 36 3? 51?,8 31.81 342,73

DIFPERENTIAL CCMRECT|ONS

TOE *.5068 TRA ".?111 TC3 ".O4iO iAU ,1273

RO_ -.2681 RRA _,E8?t RC3 ,6644 FAU ,12GII

FOE 1,31S1 FRA S,312? FC3-?,9953 6SP 3065

DOE .5891 6RA .8134 6C3 .6360 FGP 1818

MID-COURSE EXECUTION ACCURACY ORBIT 6ETERRINAT|ON ACCURACY

SGT I|6t.3 SGR 811._ SG3 983,_ IT 42.2 SR 20.T IS S4.?

ART ,7747 RRF ".$265 RTF -,_,80 CRT ,9925 CRS .8210 COT .8_74

SG8 t?lS,G R23 -,3903 R13 -,868_ LSA 76.0 NSA 19,0 SS_, ,i

SGt tYOE.l $52 479.9 TNA 23,?? [L! 47.5 EL2 2,5 ALF 23.58

LAUNCH DATE APR IR 1971 FLIGHT TIME 182,00 ARRIVAL DATE OCT 15 1171

HELIOCENTRIC CONIC

RL 150,12 LAL .00

RP 200.08 LAP -I.46

RC 90,421 6L -27.71

PLANETOCENTRI¢ CONIC

¢3 14.917 VHL 3.862

LNCN AZMTH LNCN TIME

SO.OO 19 36 17

60,00 21 23 46

67.0Y O 9 36

67.07 D 9 S8

67.07 0 9 38

67.07 O g 36

67.07 O 9 36

DIFFERENTIAL CCRRECTION8

TOE -.SODS YRA -.7123 TC3 -.0919 BAU .1360

ROE -.2584 RRA -.5199 RC3 .6737 FAU ,13158

FOE 1.3738 FRA 5.5777 FC3-7.6348 BSP 2931

BDE .3632 BRA .7806 DC3 .6819 FSP 1705

6[STANCE 453,684 EARTH TO HANS

LOL 20S,36 VL 3E,46S GAb -2,83 AZL 93,18 HCA 153,18 8MA 183,83 ECC ,10820 INC 3,1756 VS tO,$l_

LOP 358.56 VP 23,694 GAP 9.16 AZP 8Y.1? TAL 342.60 TAP 135,?? RCA 148.98 APO 222,63 V2 28.332

GP 9.37 2AL 122.97 ZAP 133,7t [?$ 170.66 ZA[ 16?.43 ETE 120.72 ZAC 10t.97 ETC 277,02 LVI -25.31

OLA -31.80 RAL 347,18 RAO 6640,5 V[L 11.618 PTH 6.68 VHP 4,172 DPA "R.65 RAP 313,41 (CE 1,2435

L-] TIME INJ LAT INJ LONG |NJ RT A$C |NJ AZMTH INJ TIME PO C|T T|M INJ 2 LAT INJ 2 LONG

2296.$3 2.82 S?.18 205.83 13Y.51 20 14 33 1216.3 20.85 41.35

2008,68 10,3_ 38.28 212.g8 128.17 21 37 16 1010,0 25.18 18.30

1336,42 22.75 g,28 221.60 118,42 0 35 14 336,4 32.41 344.41

1536.42 22.Y5 g,28 221.60 118.42 0 33 14 536.4 32,41 344.41

1536,42 22.76 g.28 221.60 118.42 0 35 14 536,4 32.41 344.41

1536.42 22,?3 g.28 221.60 118.42 0 33 14 336.4 32.41 344.41

1536.42 22.75 9,28 221,60 118.42 0 35 14 536.4 32,41 344.41

N]O-COURSE EXECUTION ACCURACY ORI|T DETERMINATION ACCURACY

SGT IS01.2 $GR 872.? SG3 1033.2 ST 42.0 SR 21.t S$ 66,4

RRT ,7Y07 RRF -.9417 RTF -,$01J CRT .99YY CR$ .8507 CST .8770

$GB 1736,4 R23 -,3821 R13 -.8688 LSA Yg.O NSA lg.3 $SA .8

SGI 1662.2 $82 502.2 THA 26.Y7 ELI 46.g EL2 1.3 ALF 26.66
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" JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUKM DATE APR !1 1R?|

HELI(XEMTRIC CONIC

RL 150.18 LAL ,00

RP R05,24 LAP "1,41

RC 92,259 GL -28.52

PLANETOCENTRIC CONIC

C3 14.656 VHL 3.859

LNCN A2MTM LNCM TINS

50,00 19 43 29

60.00 21 35 38

65.91 0 5 18

65,91 O 5 IS

S3,91 O S IB

65,91 O $ 18

S5.91 O 5 IS

FLI6NT TIME 1|4,00 ARRIVAL DATE OCT IT Jill

DISTANCE 457,777

LOt. SOS,St VL 32,443 GAL "2.S] AZL 93.26 HCA 154.41 SNA

LOP 359,5| VP 23,643 GAP 8.90 AZP S?.D6 TAL 342.62 TAP

GP SO,U2 ZAL |22,75 ZAP |31.95 ITS 170,63 ZA( 166.28 [T[

EARTH TO NARS

t6S.45 [CC .19S40 INC 3.2507 VI 2S.SS2

13?,D3 RCA 145,99 APO 221.9| V2 26.313

124,43 ZAC 110.67 ETC 2?6.93 LV! -25.R5

DLA "36.49 RAL 347.66 RAD 6Q40.5 VEL 11.617 PTH 6,66 VHP 4.078 DPA -R,17 RAP $12.72 [CC !.R451

L-I TIME |NJ LAT INJ LONG INJ AT ARC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ;NJ 2 LONG

2277.43 3,?7 5?,D8 206.77 13?.46 20 61 2? IE?7,4 21,73 40.42

1976,57 |1,?1 37,72 214,26 128.84 22 S 36 979,6 26,32 17,42

1554,91 23,1? 11,01 222,32 119,02 O 31 13 554.9 33,03 345,11

1554,91 23,17 11,01 222,32 119,02 0 31 I3 554,9 33,03 346,11

1554,91 23,17 11,01 22P,32 119,02 O 31 13 554,9 33,03 346,11

1554,91 23,17 11,01 222,52 119,02 O 31 13 554,9 33,03 346,11

1554,91 23,17 11,01 22_,32 119,02 O 51 13 554,9 33,03 346,11

DIFFERENTIAL CCRRECTION6

TOE -.4945 TRA -.6608 TC3 -.1454 BAU .1461

RDE -,259| RRA -,3559 RE3 ,71gD FAU ,13973

FDE 1,4354 IrRA 5,8066 FC3-7,9469 BSP 2594

DOE .5581 8RA ,7505 BE3 ,7335 FSP 1794

HID-COURSE EXECUTION ACCURACY ORBIT D[TERMIMATICN ACCURACY

9GT 1428,3 SCaR 942,3 $63 1083,1 ST 41.0 SR 2/,6 S$ 65,1

RRT ,7593 RRF -,9542 RTF -,7796 CRT ,9990 CRS ,8720 CST .8651

SGB 1711,1 R23 -,3980 R15 -,8714 LSA 80,0 MSA lg,7 SSA ,8

SG1 1623,9 SG2 539,3 THA 30,2g EL1 46,3 EL2 .8 ALF 27,80

LAUNCH DATE APR 16 1971 FLIGHT TIl_ 186.00 ARRIVAL DATE OCT IS 1971

HELIOCENTRIC CONIC

RL 150.12 LAL ,00

RP 208.41 LAP -1,38

RC 94,128 CA. -29,36

PLANETOC[NTRIC CONIC

CS 14.912 VHL 3,862

LNCH AZMTH LNCH TIME

SO.DO 19 51 20

60,00 21 49 13

64,72 O I 16

64,?2 0 I 16

64,72 0 I 15

64,72 0 I 19

64.72 O I 16

DISTANCE 461.877

LOt. 205,36 VL 32,422 GAL -2.81 AZL 93.35 HCA 155,66 SNA

LOP 1,06 VP 23,593 GAP S,64 AZP 86,95 TAL 342,63 TAP

64s 10.72 ZAL 122.51 ZAP 130.07 ITS 170.60 ZAE 164.99 ETE

EARTH TO MARS

185.10 ECC .19505 INC 3.3517 Vl 29.682

158,29 RCA 149,00 APO 221,21 V2 26,294

127,66 ZAC 111,44 (TC 276,83 LVI -26,43

DLA -37.22 RAL 346.22 RAD 6640.5 VEL 11,617 PTH 6.66 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

225?,86 4,75 56,26 207.83 137,40 20 28 58

1943.55 13.20 35.96 215.76 128.43 22 21 3?

1573,42 23,65 12,?6 223,14 t19.67 O 27 30

1973.42 23.58 12.76 223.14 119.67 O 27 30

1573.42 23.58 12o?6 223.14 119.67 O 27 30

1573,42 23,58 12,76 225,14 119,67 0 27 30

1573.42 25.58 12.76 223,14 119.67 D 27 30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.4874 TRA -,$046 TC3 *,2GIG BAU ,15T9 SGT 1347.7 2DR 1020,7 5G3 1152.4

RDE -.2609 RRA -,5950 RC5 ,T603 FAU ,|421| RRT ,?595 RRF -.9644 RTF ",7515

FOE 1,497? PRA G,0299 PC3-8,2551BBP 2796 SOB 1690,6 R23 -,4037 R13 -,6?7?

6OE .5525 BRA .?222 8C3 .7922 F6P 1879 60! 1586.7 862 553.S THA 34.58

LAUNCH DATE APR 19 1971 FLIGHT TIME 168.00

HELIOCENTRIC CONIC DI6TANCE 465.986

RL 150,12 LAL .DO LOt. 205,39 VL 32,406 GAL -2,79 AZL 93.45 HCA 156,91 SMA

RP 206.50 LAP -1.33 LOP 2,51VP 23.545 GAP 8,36 AZP 86.82 TAL 342.62 TAP

RC 96.027 GL -50.25 GP 11.49 ZAL 122.28 ZAP 17.8,14 ITS 170.55 ZAE 163,57 [TE

PLANETOCENTRIC CONIC

C3 14.SS8 VML 3.86R DLA -37,98 RAL 348.62 RAO 6540,5 VEL 11.620 PTH 6.66 VHP

LNCH AZMTM LNCM TIN[ L'I TIME INJ LAT

50,00 IS 59 69 2237,37 5,77

SO.OO 22 5 17 ISDS.OO 14.S0

63.51 23 55 36 1592.17 23,99

$3.51 23 53 35 1592.17 23.29

$3.31 23 53 55 1592.17 23.99

63.51 23 53 35 1592,17 23.99

13.51 23 53 36 1592.17 23,99

• DIFFERENTIAL CORRECTIONS

TDE -.4?SO TRA -.54D1TC3 -,2475 9AU .1714

RD2 -.2532 RRA *.4368 RC3 .6197 FAU ,14510

FOE !.5522 FRA S,236Q FCS'S.S6St |SP 2605

aDS .5440 ark .694S BCS .8563 PIP 1948

LAUNCM DATE APR 16 1971

HELIOCENTRIC CONIC

RL liD,It LAL ,00

RP RDS.?S LAP -|,35

RC S?,SSS GL -Sl,|D

PLANETOCENTRIC CONIC

C5 15.070 VHL 3.$82

LNCM AZMTH LNCfl TIME

50.00 20 9 30

60.00 2R R6 11

62.2? 23 50 11

62.27 23 50 11

62.27 23 50 11

92.27 23 SO 11

62.27 23 50 11

DIFFERENTIAL CORRECTIONS

TOE -.4780 TRA -.4851 TC3 -.3349 IAU .1874

ROE -,2707 RRA -.4565 RCS ,8676 FAU .15216

FOE 1,$492 FRA 6.4760 FC3-8,7409 6SP 2745

SOS ,5493 BRA ,6870 BC3 ,9300 PSP 2055

3,991 OPA -8.65 RAP 311.98 ECC 1.2454

PO CST TIN INJ 2 LAT INJ 2 LONG

1257.S 22.65 35.46

943.5 27.56 15.28

5?3.4 33,66 547,$3

573.4 35.66 347,83

573,4 33.$6 547,63

573,4 35,66 347,83

573.4 33.66 347.83

ORBIT DETERMINATION ACCURACY

ST 39,9 SR 22.3 SS $9.7

CRT ,9957 CR8 .8920 CST .8509

LSA 80,9 MSA 20.1 SSA o?

ELI 45,? EL2 1,2 ALP R9.14

ARRIVAL DATE OCT 21 1171

EARTH _0 MARS

184.78 ECC .19362 INC 3.4525 Vl RR,S62

139,55 RCA 149,00 APO 220.59 VR 26,274

13D,43 ZAC 112,28 [TC 276.72 LVI -26.96

3,909 DPA -S.OS RAP 311.19 [CC 1.R463

INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO C|T TIN INJ 2 LAT IMJ 2 LONG

55.40 209,04 157,31 20 57 15 125?.4 23.59 $S.43

65°69 217.$5 127.59 22 5T _ gDS.O 28.94 12.74

14.55 224.07 120.58 24 20 8 592.2 34.51 349.6!

14.55 224.07 tZO.3S 24 20 6 592.2 34.31 349.61

14.55 224.07 120.38 24 20 8 592.2 34.31 34R.61

14.55 224.07 120.56 24 20 8 5g2.2 34.31 349.61

14.55 224,07 120.38 24 20 8 592.2 34.3! 349.01

MID-COURSE EXECUTION ACCURACY ORBIT OETERM|NATION ACCURACY

SGT 1250.3 SGR IlOS.I 655 1179.9 ST 36.4 3R 23.1 |3 71.0

RRT ,7116 RRF ",R725 RTF -,_,68 CRT ,9667 CR| ,SO50 ElY ,0330

56| t670,7 R23 -,59DO RI3 -,SIt6 LIA 81.4 HSA 20.4 SSA ,7

SGI 1547.9 SG2 622.7 THA 40.I7 [11 44.7 [12 5.2 ALF 30,85

FLIGHT TIME tgO.O0 ARRIVAL DATE OCT 23 IRT!

DISTANCE A70.tOS EARTH TO MARS

LOL 205.Sl VL 31.365 GAL -|,76 AZL 95.16 HCA 150.15 IRA 164,46 ECC .19_]2 INC S.S04S Vl 22.S52

LOP S.S5 VP 23,467 GAP 0,14 AZP 86,66 TAL 342.60 TAP 140,7| RCA 146,01APO ZlS,2? V2 25,294

GP 12.S4 ZAL tR2.00 ZAP 126.16 ETS 170,5_ ZAE 16E,01 [T[ 132,76 ZAC 113,2D [TC 2?S.OI LVl -27.S5

DLA -3S,?S RAL 349.49 RAD 6640,6 VEL 11.624 PTH 6.65 VHP 3.535 DPA -7,41 RAP $1D.34 £CC 1.245D

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZHTH INJ TIH[ PO CST TIN INJ 2 LAT INJ 2 LONG

2215,?8 6,25 $4.49 21D,43 137,20 2D 46 26 1215,8 24.55 37.33

1653.36 16,g6 31,3! 21g,75 127,12 22 SS 4 855,4 3D,55 9,53

1611.23 24,39 16,39 225.13 121,14 24 17 2 611.2 34.gB 351.44

1611.23 24.39 16.3g 225.13 121.14 24 17 2 611.2 34.gs 351,44

1611.25 24.39 16.39 225.15 12|,14 24 17 2 $11.2 34.95 351.44

1611.23 24.39 16.39 225.13 121.14 24 l? 2 611.2 _4,98 351,44

1511,23 24,39 16,39 225,13 121,14 24 17 2 611,2 34.98 351,44

MID-COURSE EXECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1186,9 SGR 1209,D SG3 1229,0 ST 37.9 SR 24,3 SS 73.2

RRT ,6638 RRF ",g79! RTF -,6642 CRT ,g717 CRS ,9284 CST .8160

SG9 1694,2 R23 -,3747 RI3 -,g048 LSA 83.3 MSA 21,0 SSA .7

SG1 1545.4 SG2 694,S THA 45,79 EL1 44,7 EL2 4,9 ALF 32.38

591



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ APR |D tD?t

NEL|OCEMTRIE CONIC

RL 15Do18 LAL ,BU

RP EDi.14 LAP "|,SO

RE 9S.S1D i_ -SR.28

PLANETOCEMTRIC CONIC

C3 t5.REt VHL 3,BD!

LNCH AZNTM LNCH TIHE

SO,DO 20 RD 12

60.00 22 53 4

60.99 25 47 1

S0,96 23 4? !

60.99 23 47 |

60.99 23 47 |

60.99 23 47 1

FLIGHT TIME |D|.O0 ARRIVAL DATE OCT 2l IDTI

DIITANCE 474,234 [ANTM TO MAR1

L_. lOS,]l VL )t,3iD iAL -2,T? AZL 23.iS HCA |SDoS9 DNA t84,22 [C¢ o|2113 INC ),S891 Vt 2|,352

LOP 4.80 VP I]._S! IAP ?.69 AZP 81,55 TAb 342,57 TAP 141.93 2CA 146,01APO Z19.43 V2 21.132

GP 13.20 ZAL 121.?2 ZAP 124.14 ST8 170,43 ZA[ IDD.33 ST[ I34,TS ZAC 114,21ETC Z?6,SD LVl -28,19

OLA -32.63 HAL 3SO.IS HAD GS4O,D VEL !1,331 PTH 6,G? VNP S.?DB OPA -S,D7 RAP 309,4_ ECC 1.2505

L-| TIME |NJ LAT 1NJ LON6 INJ RT ASC 1NJ AZMTH 1NJ TIME PO ¢8T TIN |NJ 2 LAT IMJ 2 LONG

2192.S? 8.Q1 $3.50 212.03 13?,06 20 SD 45 t192.D 25.$4 3S,_

1?85.34 19.80 2?.56 222.?D 125.85 23 22 47 783.3 32,67 4.43

1333.85 24.79 10.33 22D.33 121.98 24 14 12 630.8 35.$7 333.3G

IG3D,D3 24.?9 18.30 226.33 121,93 24 14 12 630.4 35.67 353.34

163D.85 24.79 10.30 226.33 121,93 24 14 12 630.6 35.67 353.38

1630.65 24,72 ID.30 226.33 121,93 24 L4 12 630.8 SS.e? _3.36

1630.89 24.79 ID.30 226.33 121.93 24 14 12 $33.$ 35.67 353.$S

OIFFERENTIAL CQRRECTIOt_

TOE -,4672 TRA -.4129 TCS -.3SOl IAU ,2049

RDE ".2?SO RRA -,S3?IRC3 ,9281 FAU ,1576?

PD£ |.7104 FRA 6.6599 FCS-8.9?gD BSP 2692

DO( .5430 DRA .S?75 8CA I,OO?O FSP 2114

LAUNCH DATE APR 11 |971

HfJ.IOCENTR|C CONIC

RL 150.12 LAL ,DO

RP 209.14 LAP -1,27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACC_ACY

SGT 1060.0 6DR 1318.6 SG3 127t.8 ST 36.3 8R 25.5 SS 74.4

RRT ,6026 RRF -,984| RTF -,5986 CRT .9491 CRS .S426 CST ,7908

SGD |709.5 22_ ",$206 213 -.D305 LBA 83.9 NSA 21.4 SSA .S

SG! 1539.2 SG2 743.S THA 53.90 ELI 43.8 EL2 6.6 ALF 34.61

FLIGHT TIN£ 194.00 ARRIVAL DATE OCT 2T 1171

D18TANCE 478.368 EARTH TO MARS

LC_. 2OS,S6 VL 32.3S4 GAL "2.77 AZL g3,DS HCA 110.8) SHA 113,D7 ECC .1BOOS |NC 3.6286 Vl 29.462

LOP 6.04 VP 23,405 GAP 7.85 kip 83.39 TAL _42.52 TAP 143.|8 RCA 149.31 APO 218.94 V2 25,209

_dI 14,3_ ZAL 121.40 ZAP |22,0T ET8 IYO.4D ZAE |SO,S| ETE |36.36 ZAC 1/5,33 ETC _76.37 LVI -28,92HC 101.892 _. -$3.32

PLANETOCENTRIC CONIC

C3 13.43| VHL 3.928

LNCH AZMTH LNCH TIHE

SD.O0 20 32 2I

59.65 23 44 1!

59.65 23 44 11

59,65 23 44 ||

59.63 23 44 11

59.65 23 44 ||

59.65 23 44 I|

DLA -40.94 RAL 351.05 RAD 8640.7 VEL 11.640 PTH 6.8D VHF 3.709 DPA -3.DS RAP $02.4! [CC 1,2540

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CAT TIM INJ 2 LAT 1NJ 2 LONG

2167.34 9.27 52,42 2|3,89 136.83 21 D 25 1167.3 26.77 _4.79

1651.18 25.18 2D.29 227.70 122.69 24 II 42 631.2 36.3g 355.39

1651.18 25.18 _,29 227.70 1"22.89 24 11 42 651.2 33.39 335.39

1651.18 25.18 20.29 227.?0 122.89 24 11 42 651.2 36.39 355.39

1651.18 25.16 20.29 227.?0 122.89 24 11 42 651.2 35.39 $55.39

1651.18 25.16 20.29 227.70 122.69 24 I1 42 651.2 36.39 355.39

1651.18 25.18 20.29 2IT.TO 122.69 24 11 42 651.2 36,39 355.39

DIFFERENTIAL CORRECTIONS

TOE -.4680 TRA -,3477 TCS -,4790 BAU .2234

ROE -.2893 RRA ".5973 RC3 .9616 FAD ,1614!

FOE 1.8219 FRA S.8713 FCS-9.OSS5 DSP 2803

BO_ .55OS lIRA .6912 8C3 |.D924 FSP 2212

LAL_ICH DAT[ APR 16 197|

MID-COURSE EXECUT|ON ACCURACY

SGT 1026.1 6GR 1445.0 663 1314.9

RRT .3146 RRF -.DSD2 RTF -.3083

6GB 1772.3 R23 -,2564 RI3 -,9536

SG! |$78.9 662 805.! THA 62,D?

FLIGHT TIME 196.00

HELIOCENTRIC CCNIC DISTANCE 482.510

RL 150.12 LAL .DO LOL 205.36 VL 32,341 GAL "2.73 AZL 93.99 HCA 161.07 SHA 183.75 [CC .18908

RP 209,54 LAP -1,24 LOP ?.28 VP 23.360 GAP 7.42 AZP 86.21 TAL 342.47 TAP |44.34 RCA 149,OI APO 218.49 V2 26.156

RC 103.900 GL -34.5! GP 15.48 ZAL 121.06 ZAP 119.96 ETS 170.46 ZAE 156.56 ETE 13T.6? ZAC lID.ST ETC 2T6.25 LVI -29.74

PLANETOCENTRIC CONIC

C3 15.707 VHL 3.963 DLA -41.52 RAL 351,97 NAB 8640.9 VEL 11.$5| PTH 6.69 VHP 3.658 DPA -4,9| RAP 307.44 ECC 1.2555

LNCH AZNTH LNCH TIME L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO ¢5T TIM INJ 2 LAT INJ 2 LONG

50.00 20 46 23 2139.24 10.46 31.21 216.08 136.$5 21 22 2 1139.2 24.01 35.27

58.23 23 41 41 1672.36 25,3A 22.40 229.26 123.91 24 9 33 6?2,4 3T.14 357,55

SS.Z3 23 4! 41 14T2,36 23.56 22,40 229.26 123.91 24 9 33 672.4 37.14 337,35

58.23 23 41 41 1672,36 25.56 22.40 229.25 123.91 24 g 33 672.4 37.14 33T.55

58.23 23 41 4I 1872.36 23,36 22.40 229.26 123.91 24 9 33 672.4 37.14 357.55

58.23 23 41 41 |572.36 25.35 22.40 229.25 123.91 24 9 33 $72.4 3T.14 357.55

50,23 23 43 41 1672,36 25.56 22,43 229.26 123.91 24 9 33 672.4 57,14 357.55

ORBIT OETERN|NATION ACCURACY

8T 35.6 SR 27.3 SS 76.4

CRT .9203 CRS .2545 CST ._D?O

LSA 63m9 MSA 22.0 SSA .6

ELI 44.0 EL2 8.6 ALF 36.85

ARRIVAL DATE OCT 29 1971

EARTH TO MARS

IkC 3,g86D Vt 29.682

DIFFERENTIAL CCRRECTION$ HID-COURSE EXECUTION AccuRACY ORBIT DETERMIHAT|ON ACCURACY

TDE -.4538 TflA -.2731TC3 -.554S DAU .24|1 IGT 959.6 8GR 1385.1SG3 |SSI.? ST 34.5 3R 29.2 AS 78.0

RDE -.$04| RRA -,il_3 R¢$ I,DISD FAD .|DS4D RRT .3983 RRF -.D$I2 RTF -,_.52 CRT .8626 CRI ,9674 CIT .T3S?

PDE I.¥1DD FRA ?.Dill FC3-2,I|i2 DIS 2110 SGI |232.2 R_3 -*lY4S RI3 ",9?38 LSA 8?.3 NSA 22.5 83A .S

8DE .334l IRA .?IS4 2C3 t,!$13 F|P 2221 3GI liSA.3 S;2 84D,4 THA TI,S3 EL| 43.9 EL2 ID,I ALF 3i.?O

LAUNCH DATE APR IS IS?| FL|GHT TIME lge,OD ARRIVAL DATE OCT 31 |571

HELIOCENTRIC CONIC DISTANCE 4§6,838 EARTH TO HARA

RL I50.12 LAL ,DO LOt. 205,3i VL 32.328 GAL -2.76 AZL 94.t7 HCA I63.|| iNA |13,53 ECC .11121 INC 4.I552 VI 29.D52

RP ED5.S| LAP -I.21LOI e 6.51VP 23.31D GAP T. II AZP O6.O/ TAL 342.40 TAP I4g,SD RCA 149.00 AFO 215.09 V2 25.162

RC 103.955 GL -33.51 9P IS.TT ZAL 120.66 ZAP 1|7.81ETS 170.46 ZAE 134.48 ETE 138.69 ZAC !I?.95 ETC 2TS.12 LV| -33.11

PLAN[TOC[NTRIC CONIC

C3 13,06| VHL 4.00D DLA -42.33 RAL 353.D2 RAD 8641.D V[L |1,667 PTN 6.?0 VHP 3.D|? DPA -3.54 RAP 3DS.3? [CC 1,2344

LNCH AZNTM LNCH TIME L-I TJME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO ¢$T TJM INJ 2 LAT INJ 2 LONG

50.00 21 2 56 2137.08 |2.25 42.20 2|8,69 |36.34 21 38 3 |107.1 25.41 31,49

56.?5 23 39 32 16g4,76 25.$3 24.64 231.36 125.04 24 ? 45 Dg4.8 37,$2 359.68

$6.73 23 39 32 1594.76 25,33 24.64 231.06 125,04 24 ? 43 694,6 37.92 359.88

56.73 23 sg 32 1694.76 25.93 24,64 231.06 125.04 24 ? 46 694.5 37,92 359.88

SS,?3 23 39 32 1694,76 25,93 24.64 231.Q6 125.04 24 ? 43 6g4.8 37,92 359.86

56.?3 23 39 32 1694.76 25,93 24.64 231,36 125.04 24 ? 46 694.6 37.92 359.BB

56.?5 23 39 32 1694.78 25,93 24.64 231.06 125,04 24 7 46 694.5 37,92 359.55

DIFFERENTIAL CCRRECTION8 MID-COUR6E EXECUTION AccuRACY ORBIT OETERM[NATION ACCL_RACY

TOE -.4604 TRA -,1938 TC_ -.$310 8AU .2734 6GT 911.4 SGR t742,2 SG3 1332.3 8T 33,4 SR 31.6 $S 79.?

ROE -,3249 RRA -.?34? RC3 |.1054 FAU .1D862 k_T ,2482 RRF -.9936 RTF -.2365 CRT ,8375 ORS .g763 CST .6999

rDE 2.0362 FflA 7.1828 Pc3-g.0869 BSP 3074 968 |966.2 R23 -.0D34 RI3 -.R892 LSA 89.1MSA 23.] SoA .5

80[ ,5633 6RA .?sg8 RC3 1.2729 FSP 2339 SGI 1761.7 SG2 973.! THA BD,16 ELI 44.1 EL2 13.1 _LF 43.12

392



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE APR I1 I171

HELIO¢ENTIIC CONIC

IL tSO.12 LAL .DO

RP EDV.?6 LAP -1,18

RC IOT.ISO r,L -37,23

PLANETOCENTRIC CONIC

C3 16.523 VHL 4.OlS

LNCM AZNTM LNCH TIME

SO,DO 21 13 l

55.13 E3 3? 50

55,13 23 3T SO

55,13 23 3? 50

55,15 25 37 50

55.15 23 3? 50

55.13 23 3? 50

FLIGHT TIME 200.00 ARRIVAL DATE NOV I SIFt

9IITAMCE 4gO.lit EARTH TO MARl

LOt. 80|,36 VL 38.31? GAL "|,?? AZL $4.3f HCA 114,34 IMA 123,31 ECC ,11?43 IHC 4.3715 VI El. Ill

LOP 9.?S VP 23.878 GAP I.g? AZP 8s.?g TAL 342.31 TAP 14G,SS RCA |49.00 APO 217.?3 V2 26.15?

6P !1.23 2AL 120.21ZAP 115,62 [T8 170.49 ZAE 152,26 ET[ 139.45 ZAC 119.49 [TC 2?S,gl LV! -31.72

DLA -43.73 RAL 354.28 RAO 6041,2 VEL 11.686 PTN 6.?2 VHP 3.566 DPA "E.61 RAP 305.24 ECC 1,2719

L-I TIMI_ INJ LAT INJ LCtNG 1NJ RT ASC INJ AZMTN INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

20(;8.80 14,13 48.11 221.89 135,92 21 57 35 1060,8 31.04 21.29

l?tl,St 21.28 27,D4 233,13 126,31 24 I 28 710,6 31,?3 2,41

1718.36 26.28 27.04 233.13 126.3t 24 I 28 718.6 38.73 2.41

1718,96 2t,28 27,04 233,13 126,31 24 6 28 718,6 38,73 2,41

1716,56 . 26,28 27,04 233,13 126,31 24 6 28 T18,6 36,T3 2,41

t718.56 26.ED 27.04 233.t3 126.31 24 I 28 ?lB.I 38.73 2.41

1718,56 26.28 27,04 233.13 126.31 24 6 20 ?18.6 38.?3 2.41

DIFFERENTIAL CCRRECTION8

TOE -,4566 TRA ".log? TC3 ".?O4D BAU .3016

ROE -.3519 RRA -.8159 RC3 1.1692 FAU .1?105

FOE 2.1657 PRA ?.2877 PC3-8.9623 BSP 3309

BDE .5765 BRA .8232 BE3 1.3653 FIP 2388

LAUNCH DATE APR 16 1971

HELIOCENTRIC CONIC

RL 150.12 LAL .DO

RP 209.99 LAP -1.13

RC 110.0?I GL -38.85

PLANETO¢ENTRIC CONIC

C3 1?*108 VHL 4.156

LNCH AZMTH LNCN TIME

50.00 21 48 57

53.41 23 36 42

53.41 23 36 42

53.41 23 56 42

55.41 23 36 42

53.41 23 56 42

53.41 23 38 42

HID-COURSE EXECUTION ACCURACY CNOIT DETERMINATION ACCURACY

IGT 888,0 8GR 1919.1 363 1405.2 ST 32.4 8R 34.5 8l 81.3

RRT .0676 RRF -.9954 RTF -.US?? CRT .?837 CRS .9833 CST .6580

lGD 2114.6 R23 -.0279 R13 -.9930 LSA gI.D MSA 23.? SSA .4

SG; 1920.3 SG2 883.4 THA 67.72 ELI 44.6 EL2 15.5 ALF 47.50

FLIGHT TIHE 202,00 ARRIVAL DATE NOV 4 1971

DISTANCE 494.9?0 EARTH TO MARS

LOL 205.36 VL 32.307 GAL "2,?7 AZL 94.61 HCA 165.S? 3NA 113.20 ECC .$81?5 ZNC 4.6114 Vl 29.612

LOP 10.98 VP 23.229 GAP 6.74 AZP 85.53 TAL 342.22 TAP 147.78 RCA 148.99 APO 217.41 V2 26.111

GP 19.89 ZAL 119.68 ZAP 113,38 ET6 170.55 ZAE 149.89 ETE 139.96 ZAC 121.22 [TC 275.8? LVl -32.94

DLA -45.00 RAL 3IS.GO RAD 6641.5 VEL 21.711 PTH b.?4 VHP 3.566 DPA -1.19 RAP 394.04 2CC I._916

L-I TIME INJ LAT INJ LC_IG ZNJ RT AlE INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2020.15 1t.50 45.9! 225.97 135.29 22 22 38 1020.2 33.04 25.32

1744.09 26,60 29.63 235.55 |27.?S 24 5 41 744,1 39.58 3.19

1744.09 22,60 29.63 233.35 127.73 24 $ 46 744,1 39.58 3.19

1744.09 26.60 29.63 235.55 127.75 24 5 46 744.1 39.58 S.19

_744.09 26.60 29.63 235.55 |27.75 24 3 4l 744.1 39.58 5.11

1744.09 26.60 29.63 235.55 127.?3 24 3 46 744.| 39.58 5.19

1744,09 26.60 29.63 235,55 127.75 24 5 46 ?44.1 39.58 5.19

DIFFERENTIAL CCRRECTION8

?DE -.412S TRA -.0204 T¢3 -,77|3 BAU .3333

ROE -.3874 RRA -.DOURCS |,2338 FAU ,172S4

FD[ 2.3013 FRA ?.3371 PC3-8.7324 BIP 3610

DOE .SIS? BRA .9063 DC3 1,4572 PIP 2413

NID-COUR3E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

6GT 897.7 IGR 2117.1 363 1417.2 ST 31.4 3R 37.6 8l 82.8

RRT -.13GO RRP -.996? RTF .139S CRT .?209 CRI .9581 CIT .sos?

868 2299.6 R23 .0180 R13 -,9969 LSA 93.2 MlA 24,3 81A .4

86| 2121.0 SG2 886,5 THA 93.83 ELI 4S.? EL2 18.0 ALP 32.33

LAUNCH DATE APR 16 19?1 FLIGHT TIME 204,00 ARRIVAL DATE NOV I I171

HELIOCENTRIC CONIC

RL 150.12 LAL .00

RP 210,22 LAP -1.12

RC !12.17? St. -40,63

PLANETOCENTRIC CONIC

C3 17.811 VHL 4.221

LNCH AZNTH LNCM TINE

SO.D0 22 26 3

51.53 23 36 15

51.55 23 38 13

51.55 25 58 13

51.53 23 56 15

51.53 25 31 iS

51.53 23 31 15

DISTANCE 499.132 EARTH TO MARS

LOL 203.34 VL 32,296 GAl. "2.78 AZL 94.8g HCA 168.79 SNA 183.05 ECC .18815 INC 4.8941 VI 29.652

LGiu 12.t0 VP 23.107 GAP 6,S3 AZP 85.23 TAL 342.|1 TAP 148.90 RCA 148.98 APO 21?.13 V2 21.085

GP 21.78 lAb 119,0i 2AP 111.12 ET9 l?D.S4 ZA[ 14?.35 ETE 140.25 ZAC I23.19 ETC 2?5.?6 LVi -34.35

DLA -46.41RAL 357.23 RAD 6641.9 VEL 11.743 PTH 6.77 VHP 3.515 DPA .46

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM

1948.lO 19.91 42.57 231.63 134,15 22 58 32 948.8

1771.90 26.86 32.46 238.38 |29.39 24 3 41 771.9

1771.90 26.86 32.46 238.38 129.39 24 5 46 771o9

1771.9D 26.86 32.41 236.38 129,39 24 S 46 ?7|.9

1771.90 26.06 32.46 230.38 129,39 24 5 46 ??t.g

1771.99 26.86 32.46 238.33 129.59 24 S 46 ??1.9

1?71.90 21.86 32,46 236.38 129.39 24 S 46 771.9

RAP 302.79 ECC 1.1939

INJ 2 LAT INJ 2 LONG

35.84 21.66

40.45 8.30

40.41 8,30

40.45 e.3o

40.45 8.30

40.4S 8.30

40.45 0.3o

DIFFERENT IAL CORRECTIONS

TDE -.4484 TRA .0738 TC3 -.5393 |AU .36gO

ROE -.4393 RRA'I.OOPT It3 1.2977 FAU ,17281

rOE !.4758 PRA ?,3221 PC3-|,3803 DiP 3981

ODE .12SI IRA 1.0104 |C3 1.5454 FSP 7416

MID-COURSE EXECUTION ACCURACY ORBIT OETER4|NATIOM ACCURACY

SGT 945.5 3GR 2340.0 SG3 1418.3 IT 30,3 5R 4Z.O S5 84.3

RRT ",3191RRF -.9977 RTF ._.74 CRT .8305 CR$ .9925 CIT ,ISIS

$GB 2524.5 R23 .0466 RI3 -.9966 LSA 95,8 NSA 25.0 IDA .3

3G1 2363.4 $62 $87.5 THA 96.56 ELI 47.7 EL2 2D.4 ALF 58.24

LAUNCH DATE APR I1 19?1 FLIGHT TIME 206.00 ARRIVAL DATE MOV 8 t97t

HELIOCENTRIC CONIC

RL 150.1l LAL .DO

RP !10.43 LAP -1.09

RC 114.307 GL -42.66

PLANETOCENTRIC CONIC

C3 18.842 VHL 4.341

LNCH AZMTH LNCN TIME

41.46 23 31 41

49.48 23 36 46

49.46 23 36 46

49.48 23 36 46

49.48 23 56 46

49.48 23 36 46

49.40 23 36 46

DIFFERENTIAL CCRRECTION$

TOE -.4426 TRA .1739 TC3 -.8934 DAU .41DO

ROE ".5029 RRA-l.1204 RC3 !.5804 PAU .17202

FDE 2.6660 FRA ?.2135 FC3-?.9038 DiP 4417

DOE .6699 BRA 1.1338 BC3 1.6275 FlP 2382

OIITANCE 303,293 EARTH TO MARl

LQL 20|.36 VL 3|.290 GAL "E.79 AZL t5.23 HCA 118.02 6HA 162,92 ECC .11384 INC 3.2326 Vl ER.I$2

LOP 13,43 VP 23.145 GAP 6.31 AZP 84.06 TAL 341,98 TAP 150.00 RCA 148.96 APO 216.88 V2 21.Die

9P 23.96 2AL 116.32 ZAP t08,82 ETI 170,?? ZAE 144,lE ETE 140,32 ZAC I25.44 ETC 2?S.II LVI -3$.99

DLA -47.92 RAL 359,1D RAO 6642,3 VEL 11.764 PTH 6.81 VHP 3.500 DPA 2.39 RAP 301.48 ECC 1.3101

L-I TIME INJ LAT INJ LONG INJ RT AS¢ INJ AZHTH IHJ TIME PO ClY TIM INJ 2 LAT INJ 2 LONG

1802,43 2?.OS 35.57 24|,75 13|,27 24 D 49 602.4 41.33 ll,5O

1802,43 2?.05 35.57 241.75 131,27 24 6 49 102,4 41,33 11.$D

|892,43 27,D5 35.5? 241.76 131,2? 24 6 49 802,4 41,33 11.5D

1102.43 2?,DS 35,S? 241,75 131.2? 24 I 49 892,4 41,33 1t.80

1892.43 2?.DS 35,5_ 241,75 131,27 24 6 46 002,4 41.33 lt.lD

1802.43 27.DS 35,5? 241.?3 131.2? 24 6 49 dD2,4 41.33 11.5D

1802.43 27,D5 35.5? 241.76 131.27 24 6 4g 802.4 41.53 !t.8D

NID-C_RS[ EXECUTION ACCURACY

5GT 102g.3 SGR 2591,3 363 139?.g

RRT ".4818 RRF -.9984 RTF .4858

$GB 2788.6 R23 .D653 R13 -.9964

SG1 2644.? SG2 684.2 THA 102.23

(_RiIT DETERMINATION ACCURACY

8T 2g.? SR 46.9 15 85,8

CRT ,5?21 CRI .9953 CIT ,4996

LIA 98.8 NSA 25.5 88A .3

ELI 50.8 EL2 22.5 ALF 64,83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR IS tiTS

M[LIO¢EHTRIC CONIC

RL 150.12 LAL .DO

RP 2t0.70 LAP -l,OS

RC IIS.4SO _. -44.9S

PLANETO¢ENTR|C CONIC

¢3 2D,[44 VHL 4.4RS

LNCN AZHTH LNCH TIME

47.22 23 38 40

A?.22 E3 38 40

4?.22 93 38 40

47.22 23 38 40

47.22 23 38 40

47.22 23 38 40

4?.22 23 3O 40

FLIGHT TIN[ |08,00 ARRIVAL OAT[ NOV tO 19T[

DISTANCE 107,467 EARTH TO MARS

LOL 201.31 VL 3Z,283 GAL "E.OI AZL D5,QS HEA 109,24 8HA |02o01 ECE ,|0121 [HE |.14il V[ 2loll!

LOP 14.$5 VP 23.104 GAP Q.10 AZP 84.45 TAL 341,81 TAP 151,02 RCA 14s,g5 APO 2IS.IT V2 29,OSO

GP 21.46 ZAL 11?,43 ZAP 1D1o49 [73 170.99 ZA[ |41o67 [TE |4O. lt ZAC 128o03 ETC 2?S,Ji LVI "37.92

OLA -4t.T3 RAL 1,$2 RAD 1642,9 VEL 11,839 PTH G,8G VHP 3,62| DPA 4,R6 RAP 3OO.lO ECC 1.3313

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIN |NJ 2 LAT IHJ 2 LONG

[836,48 27.11 39,01 245,81 133.43 24 9 16 $36,5 42.19 IS,80

IS36.48 27.1| 3g.D! 245.81 133,43 24 9 1i 831.5 42.[9 IS.SO

1839,48 27.11 39.D1 245.8[ 133.43 94 g |6 038.5 42.[9 IS.SO

[838.48 27.11 39o01 243.81 133.43 24 9 16 836.$ 42.[R [$.SD

1836.48 2Y.2t 39.0[ 245.81 133.43 24 g 16 836.5 49.19 IS.SO

1836.48 27.11 39.0[ 245.81 133.43 24 g 16 836,5 42.[9 15.90

1636.48 27.1! 39.01 245.D1 133.43 24 9 [6 836.5 42._9 IS.SO

DIFFERENTIAL CCRREETICNS

TOE -.4317 TRA .ERie TC3 -.9314 BAD ,4541

ROE -.6041 RRA-1.E527 RC3 1,405? FAU .16781

FOE 2.9301 FRA 7,0284 FC3-7.2118 BSP 4g93

8DE .7429 DRA 1.2840 BE3 [.6863 FSP 2343

HID-COURSE EXECUTION ACCURACY _BIT DETERNINAT|ON ACCt_ACY

8GT 1145.4 SGR 2882.4 SG3 1362,2 ST 28.8 SR S3.G SS 87.1

RRT -,6074 RRF -,9989 RTF .6130 CRT .4867 CR8 .9973 CST .4219

SGD 3[O[,T R23 ,0708 RE3 -.9964 LSA 103.5 HSA 25.9 SSA .2

SG! 2973.6 $92 882.D THA IO4.gl ELI 55.8 EL2 24,2 ALP 7[.81

LAUNCH DATE APR [E 19T[ PLIGHT TIE 210.O0 ARRIVAL DATE NOV 12 1971

HELIOCENTRIC CONIC DISTANCE 511.638 EARTH TO MA_S

RL 15D.12 LAL .DO LOt. 205.39 VL 32.27T GAL -2.83 AZL 96.16 HCA 170.45 SHA 182.71ECC .18486 INC 6.162T Vl 29.689

RP 210.95 LAP -1.02 LOP 15.87 VP 23.063 GAP 5.89 AZP 93.92 TAL 34[.71 TAP 152.19 RCA 148.93 APO 216.48 V2 26.001

RC 118.637 GL -4?.66 GP 29.40 ZAL 116,33 ZAP 104.11 ETS 171.22 ZAE 138.46 ETE 139.06 ZAC 131.05 ETC 275.54 LV| -40.20

PLANETOCENTRIC CONIC

C3 21.923 VHL 4.68_ DLA "SI.TO RAL 4,46 RAD 6643.7 VEL 11.913 PTH 6,92 VHP 3.695 DPA T.36 RAP 298.64 ECC 1.3_03

LNCH AZHTH LNCN T[HE L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH |NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

44.?3 23 42 32 1875.11 26.96 42.84 250.76 [35.g4 24 13 47 875.1 42.9? 20.41

44.73 23 42 32 1875.11 26.96 42.84 250.78 133.94 24 13 47 875.1 42.9? 90.41

44.73 23 42 32 [875.11 26.96 42.84 250.76 135.g4 24 13 47 8?5.1 42.97 20,41

44.73 23 42 32 1875.11 26.96 42.64 250.76 135.94 24 13 47 675.! 42.97 20.41

44.73 23 42 32 1875.11 26.96 42.84 250.76 135.94 24 [3 4? 873.1 42.9? 20.41

44,73 23 42 32 1875,11 26.96 42.84 250.76 135.94 24 13 47 871.1 42.9? 20.41

44.73 23 42 32 1875,11 26.96 42.64 250.76 [35.94 24 13 4? 075.1 42.97 20.41

DIFFERENTIAL CCRRECTIONS NZD-COUR3E EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TDE -.4134 TRA .3951 TC3 -.9532 RAU ,SORO SET [288,9 6GR 3203.6 SG3 1226,6 3T 2T,9 SR 6[,? 86 09.1

ROE -.7404 RRA-1.3950 RE3 !.4478 FAU .16237 RRT -.TOI2 RRF ".9993 RTF .7056 CRT .3904 CRS .gROG CST .3409

FDE 3.2172 FRA 6.6744 FC3-S.4121 BSP 5572 SOB 3453,2 R23 .0733 913 -,9966 LSA 309.9 HSA 26.[ $8A .2

ODE .8590 BRA 1.4499 BC3 1.7335 FSP 2222 391 3338.7 392 881.T THA 106.97 ELI 62.6 EL2 25,2 ALP 7U.D3

LAUNCH DATE APR 16 [g7t PLIGHT TIME 212.OO ARRIVAL DATE NOV 14 1971

HELIOCENTRlC CONIC

RL 150.12 LAL .00

RP 211.20 LAP -.99

RC [20.836 GL -50.80

PLANETOC[NTRIC CONIC

C3 24.444 VHL 4.944

LNCH AZHTH LNCN T|HE

41.99 23 49 24

41.99 23 49 24

41.99 23 49 24

41.99 23 49 24

41.99 23 49 24

41.99 23 49 24

41,99 23 49 24

DISTANCE 515.811 EARTH TO MARS

LOL 201.36 VL 32.272 GAL -2.85 AZL 96.83 HCA 171.67 SMA 182.62 ECC .18458 1NC S.8267 Vt 26.682

LOP [?.09 VP 23.023 GAP 5.69 AZP 83.24 TAL 341.35 TAP 153.22 RCA 146,91 APO 216.33 V2 23,972

GP 32,86 ZAL ||4,98 ZAP 101,80 ET3 171.57 ZAE 134.93 ETE 139.36 ZAC 134.58 ETC 275.56 LVI -42.90

DLA "53.91RAL 8.24 RAD 6644.8 VEL 12.017 PTH ?.OR VHP 3,821DPA 10.57

L-| TINS [NJ LAT |NJ LONG _NJ RT ARC IHJ AZMTH |NJ TINS PO CST TIN

1919.67 26.47 47,[0 256,94 138.84 24 2[ 24 919.9

1919.87 26.47 47,10 956.94 138.84 24 2[ 24 9|9.9

1919.$7 26.47 4T,10 256.94 138.64 24 2[ 24 919.9

1919,87 21.47 47.[0 256,94 I38.84 24 21 24 919.9

191V.$7 26,4? 47.[0 256,94 138.84 24 21 24 919,9

1919.87 26.47 47.10 236,94 138.84 24 21 24 919,9

JgJD.S? 28,47 47,10 256.94 I36,84 24 2! 24 9|g.9

RAP 297.09 ECC 1.4023

|NJ 2 LAT IMJ 2 LONG

43.54 23.79

43.54 25.79

43.54 25.79

43.54 23.79

43.54 23.79

43.54 25.79

43,54 23.79

DIFFERENTIAL CQRRECTION3

TOE -.3733 TRA .5187 TC3 -o9421 6AU .SIS|

ROE -.S??O RRA-t.516_ RE3 1,462| FAU .IRES|

FOE 3.S919 FRA 6.1696 FC3"S.4tIS DiP 6903

JOE [.Q416 iRA 1.S423 0C3 t.?AE? FSP 206S

LAUNCH DATE &PR 16 [l?[

HELIOCENTRIC CONIC

RL 159.12 LAL .00

RP 211.41 LAP -,93

RC 123,056 GL -34.52

PLANETO¢ENTRIC CONIC

C3 28.209 VHL 3.311

LNCH AZMTH LNCH TIME

38.99 O 4 57

38.99 O 4 57

38.g9 0 4 57

38.99 O 4 57

38.99 0 4 57

38.99 O 4 S?

38.99 O 4 5Y

HID-COURSE EXECUTION ACCURACY

SGT 145Eo3 35R 3373.3 3G3 1201.3

RRT -,T630 RRF ",9915 RTF ,;,21

356 3057,2 R23 *0724 R[3 -,9919

IS! 3TS4_S 3GZ 883.6 THA 108,41

FLIGHT TIME 2|4.0D

DISTANCE 519,98_

ORBIT DETERMINATION ACCURACY

ST 26.S SR 13.0 38 91.3

CRT o2919 CRI ,9933 CIT ,l_4Y

LSA II?,[ HSA 2§,8 83A .2

EL[ 73.4 EL2 25,S ALF 03.10

DIFFERENTIAL CCRRECTION6

TOE -.2960 TRA .6547 TC3 -.91il OAU .6436

ND£-l.35[D RNA-[.7374 RE3 1,4432 FAU .13947

FOE 4.0409 FRA 9.4536 FC3-4.2803 BSP ?086

ODE 1.3831BRA !.8566 BC3 1.7067 FSP 1840

ARRIVAL DATE NOV 18 1171

EARTH TO NAR8

S62,|9 ECC ,18437 IHC ?.TIE3 Vl 29.602

154,26 RCA 140.09 APO 216.E1 V2 2S,042

|36.72 ZAC [36.74 ETC 273,6? LV| -46.09

LOt. 203,36 VL 39.267 6AL -E.OT AZL 67.71 HCA t72.87 8HA

LOP 16,30 VP 22.663 GAP $.49 AZP 62,3$ TAL 341.38 TAP

GP 36.95 2AL [tS,Ei ZAP 99,45 ETS 172.06 Zk[ 131.01 ST[

DLA -36,35 RAL 13o26 RAD 6146,3 VEL IS,IT2 PTH 7.13 VHP 4,024 DPA 14.42 RAP 293,42 [CC 1o4949

L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIN[ PO CRY TIN INJ 2 LAT [NJ 2 LONG

1973,DT 23.44 5[,61 264,78 142,13 0 3? 30 973.1 43.GS 32.03

lg?3.D? 23.44 31,81 264,T8 142o13 0 37 50 973.[ 43.68 32.C5

1973.07 23.44 5[.e[ 264,78 142,11 0 37 50 973.[ 43.61 32.05

1973.D? 25,44 3[.91 264,78 142.[3 0 37 3D 9T3,[ 43,68 32,05

lg?3,D? 23,44 31.91 264.78 142.[5 0 3? 30 g73,1 43.68 32.05

IgT3.D7 21o44 31,8[ 264,72 [42,13 D 37 SD 9T3.[ 43.61 32.05

1973.07 23,44 51.0[ 264.78 142,13 0 37 5D gT3.[ 43.68 32.03

CRSIT OETERMINATION ACCURACY

ST 23.0 3R 88.8 SS gs.g

CRT .0857 CR$ .9917 C$T .D629

LSA 129.3 NSA 24.9 3SA .!

EL1 68,9 EL2 24og ALF 88.5D

NID-COURS[ EXECUTION ACCURACY

SET 1632.0 3DR 3989.3 3G3 [066.9

RRT -.9186 RRF ",9997 RTF ,621[

S00 43[_,2 R23 .0692 R13 -,gg?3

_GI 4218.1 SG2 896.5 THA 109.41

Sg4



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUMCM DATE ;PO |l 10?I FLIGHT TIR_ 210,00 ARRIVAL DATE _OV 1t Igfl

HELIOCEMtRiC COHIC

RL 150.12 LAb .GO

RP 211.?3 LAP -.9_

RC 125.306 GL -SO,i?

PLAMETOCENTRIC CO_|C

¢3 34,244 VHL g,6gZ

LNCH A2MTH LNCH T1NE

35.84 0 84 10

35.84 0 24 18

35.84 0 24 18

35.84 0 24 18

35.64 0 24 19

35.84 0 24 18

35.84 0 24 18

OIITANCE ||4.114 EARTH TO HAgS

LOS. EOS.3S VL $2.243 GAL "2,SO AZL 98,1S MCA tT4.Oi ONA lOE.4g ECC ,10483 INC 1.9130 VI 29.1S2

LOP 19.$1VP 22.$43 GAP S,29 AZP 81.09 TAL 341.21 TAP ;$S,28 RCA 148.6T APO 2|6,11 V2 2S.511

GP 41.Tt ZAL 111.10 2AP iT, IS ET3 |72,73 ZAE 125.04 (TO 13T.9g ZAC 143.63 ETC 275.94 LVI-49.91

DLA -58.96 RAL 90.20 RAD $648,6 VEL 12.415 PTH ?,12 VHP 4.357 DPA 19.01 RAP 993.62 ECC 1.3631

L'I TIME |NJ LAT INJ L_G INJ RT ASC INJ AZMTH 1NJ TIME PO CIT TIM INJ 2 LAT INJ E LONG

2038.20 23,11 SO.g! 275.01 145.70 D 58 16 1036.2 43.00 39,91

2038.20 23,S1 go,gl 2?O.01 |4S,?O O 58 16 1038.2 43.00 39.2;

2038,20 23.51 gO.gl 275°0; 145.70 0 58 16 1038,2 43,00 39,21

E038.E0 23.51 so,g; 275.01 ;45.Tg 0 58 16 1039.2 43.00 39.21

2035.20 23.51 56.9; 275.01 145.?8 O 58 16 1038.2 43.00 39,2!

2038.20 23.51 56.9; 2?S.O; 145.?8 0 58 16 1038.2 43.00 39,21

2038,20 23.51 56.91 275.0; 145.78 0 58 16 1036.2 43.00 39.21

DIFFERENTIAL CORRECTIONS

TOE -.127T TRA .8060 TC3 -,8392 8AU .7376

R0[-2.0016 RRA-I.9256 RC3 1.3754 FAU .12104

FOE 4,5351 FRA 4.4995 FC3-3.0602 BOP 7965

00E 2.0058 8RA 2,08?5 BC3 1.6112 FOP 1534

LAUNCH DATE APR IS 19T1

HELIOCENTRIC CONIC

HIO-COUR3E EXECUTION ACCURACY ORBIT DETERMIMAT;ON ACCLJ_ACY

SOT 1822.9 8GR 4450.0 SO3 89T,6 6T 23.8 8R 112.3 66 96.5

RRT -.8546 RRF -.9998 RTF ,8665 CRT ".2429 CR6 .9991 COT ",25S?

SOB 4806,9 R23 .0648 R13 ".9g?T LSA 148.2 MSA 23.1 BOA .1

8;1 4725.5 SO2 891.3 THA 110.04 ELI 112.$ EL2 23.1 ALF 93.01

FLIGHT TIH£ 232,00 ARRIVAL DATE DEC 4 1971

DISTANCE SOT.B15 EARTH TO MARS

RL 150.12 LAL .00

RP 214.09 LAP -.64

RC 143.936 GL 80,S_

PLANETOC[NTRIC CONIC

C3 39.510 VHL 6.288

LNCH AZMTH LNCH TIME

49.42 8 42 S

49.42 8 42 3

41.42 t 42 5

49,42 8 42 5

49,42 8 42 5

49.42 I 42 5

49.42 8 42 5

LOL 205.35 VL 32.258 GAL "3.24 AZL 80.22 HCA 183.?? $MA 502.41 [CC .18556 INC 9.780l V! 89.982

LOP 29.08 VP 22.634 GAP 3.81AZP 99.76 TAL 339.04 TAP 162,81RCA 149.16 APO 216.26 V2 25,645

GP -52.43 ZAL 111,54 ZAP 66.92 (TO 174.50 ZA[ 111.$2 ETE 2;0.93 2AC 49.99 ETC 2?2.43 LV1 38.18

DLA 48.02 RAL 314.90 RAD 6650.5 VEL 12.625 PTH 7,46 VHP 5.6?9 DPA -T3.38 RAP 322.53 ECC !.8502

L-I TIME ]NJ LAT ]NJ LONG ]NJ RT ASC INJ AZNTH ;NJ T]HE POCST TIM IMJ 2 LAT INJ 2 LONG

4629.61 -18.33 213.65 207.36 44.87 9 59 14 3629.6 -34.89 193,31

4629.$1 -18.53 213.65 207.36 44.67 9 59 14 3629.6 -34.89 ;93.59

4629,61 -|8,53 213.65 207.36 44.87 9 59 14 3629.6 "34,89 193.59

4629,61 -18,53 2_3.65 20?.36 44.87 9 19 14 3629.6 -34.89 193,59

4629.61 -18.53 213,85 207,36 44,8? 9 sg 14 3629.6 -34.69 193.59

4629.61 -18.33 213,65 207.36 44.8T g sg 14 3629.6 "34.89 193.59

4629.61 -18,33 213.65 20T.36 44.87 9 59 14 3629.6 -34.89 195,59

DIFFERENTIAL CCRR[CTION$

TOE 3.2910 TRA .$640 TC3"1.2940 BAU 1.0293

ROE 4.1816 RRA 2.3343 RC3-1.4459 FAU ,06830

FOE 3.9676 FRA 2.3302 FC3-1.4955 B8P t0388

BOO 5,3213 SRA 2.4511 BCS !.9411 FIR 771

LAUNCH DATE APR 16 1971

NID-COURSE EXECUTION ACCURACY (_RBIT DET[RNINATZON ACCURACY

SOT 3609,g 3GR 5287.4 903 445.g ST 111.0 8R 196.5 85 91,G

RRT .9503 RRF .9995 RTF .9458 CRT ,9918 CR8 -.9999 COT -,9901

808 6402.2 RgS ,1118 R13 ,9913 LSA 263.7 MSA IG,E 6Sk ,1

8GI 6333.1 _02 938.9 THA 56.16 EL5 24T._ EL2 15.3 ALF 52.31

FLIGHT TIME 234.00 ARRIVAL DATE DEC I 1971

HELIOCENTRIC CONIC DISTANCE S91.9TO EARIH TO MAR6

RL 150.12 LAL ,OO LOL 205.36 VL 32.260 GAL -3.28 AZL 82.96 HCA 184.94 6HA 102.44 ECC .18592 ;HC ?.0437 Vl 21.892

RP 214.39 LAP -,80 LOP 30.26 VP 22.196 GAP 3.63 AZP 97.02 TAL 330.T9 TAP 163.72 RCA 146.52 APO 216.36 V2 25.609

RC 146.344 GL 10.41GP -46.33 ZAL 117.07 ZAP 84.97 ET3 1?3,49 ZAE 113.36 ETE 207.01 2AC 56.11ETC 272,04 LVI 32,99

PLANETOCENTRI¢ CONIC

C3 26.267 VHL 5,125 OLA 30.63 RAL 320.44 RAD 6645.3 V[L 12.092 PTH 7,07 VHP 4.752 DPA -68,19 RAP 312,56 ECC _.4325

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT ;NJ LONG IHJ RT ASC IHJ AZMTH INJ TIN[ PO C3T TIN INJ 2 LAT INJ 2 LONG

gO,DO 11 58 0 4048.S0 -41,79 t78.35 256,75 64,80 13 S 29 3048.5 -4?.57 145,_8

90.00 11 3 46 4;94.|8 "20,46 582,88 210.29 60,17 52 53 40 3194.2 -38,08 186.38

62.31 9 37 31 4303,41 -19,48 192,5S 204,16 15.96 ;1 ;0 34 3363,4 -31,69 169,54

82.51 9 ST 31 4303,4I -19.48 192.59 904,18 55.96 I; 10 34 3383.4 -31.69 ;69.54

62,51 9 S? 31 4303,41 -19.48 192.59 204.18 55,96 51 10 34 3383.4 -31,69 169.54

62.51 9 57 31 4563.4; -19,46 192.59 204.18 55.96 ;l 10 34 3383.4 "31.69 169.54

62.51 9 ST 3I 4383,4! -;g.48 192,59 204.18 SO.gO 11 |0 34 3383.4 -31,69 169.54

DIFFERENTIAL CO_RECTION6 HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 2.5459 TRA |.1284 YC3-I.8?gO BAU .9013 30T 3796,3 3GR 4951,3 $03 703.§ ST 144.4 5R 165,8 38 111.1

ROE 2,5383 RRA 2,2362 RC3-1.74?4 FAU ,09304 RRT .9581 RRF .Rgg6 RTF ,_V56 CRY ,gO2; CR| ",9999 CRT -.9905

FOE 4.6126 FRA 3.8161 FC3-3,OSg4 BOP 10289 SGB 6160.3 R23 .1196 R;3 .9928 LSA 245,8 NSA 15,2 SSk ,;

BOO 3.8130 6RA 2.SOS? OC3 9.5666 FOP 1244 SOl g099,3 SO9 064.9 THA 12.91 ELI 219.4 EL2 13,7 ALF 48.98

LAUNCH DATE APR 16 1975 FLIGHT TIME 936,00 ARRIVAL DATE DEC 8 1971

HELIOCENTRIC CONIC DI8TANCE 506,134 EARTH TO MARS

RL 150,12 LAb ,00 LOL _0g.36 VL 19.|03 tAL "],13 AZL 84,64 HCA 106,50 OMA 102,40 EC¢ ,18634 |NC S.3SS| V; 26,682

RP 214,TE LAP -,ST LOP 31.44 VP 99,S19 SAP 3.41 AZP 95,33 TAL 338.10 TAP ;04.il RCA 149.48 APO 916,46 V2 2S,373

RC 148.TTO GL 41.83 GP -40.90 ZAL 191,57 9AP 63,01ET$ |T9,74 ZA[ 1t4,39 ETE 901,30 ZAC 61,50 ETC 271,74 LV| 25.39

PLANETOCENTRIC CONIC

C3 20.315 VHL 4.SOT DLA 3D,?O RAL 324,52 RAD S_3,0 VEL 11.846 PTH 6,85 VHP 4,237 DPA -63,34 RAP 306,75 ECC 1.3343

LNCH AEMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TINS PO COT TIM |NJ 2 LAT INJ P LONG

SO,DO 13 10 19 3?80.52 -47,08 154,89 212.2g 82.1T 14 13 19 2780,5 -44,66 120.05

60.00 13 3 43 3798.11 -38.54 154,35 2SO,I? 77,16 14 ? 1 2798.1 -3g,65 123.25

?O,00 12 49 35 3639.8S -29,44 154,68 207.13 71.81 13 53 31 2639.g -34,06 ;26.94

T?.S2 11 44 ? 4041.48 -1T,70 161,19 202,02 64.50 12 $1 32 3045.S -26.61 141,10

7?.52 11 44 • 4045.46 -17.70 165.12 202.02 64,50 12 $1 32 3045.S -26.61 141.10

?•.52 11 44 ? 4045.46 -17,?0 161,19 202.02 64.50 12 51 32 3045.5 -26.68 141.10

110.00 ;? 4t 2 2886.67 -29.44 83.$0 207.13 71,81 18 37 8 1686,? -34,06 55.85

01FFERENTIAL CORRECTION6 NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1138 TRA !.3309 TC3-2.4474 DAU ,$431 3GT 3994.8 SGR 43g4.0 8GO 924.4 ST 137,6 $1_ 139.8 61 120.4

RDE E.0732 RRA 2.0?26 RC3-1,9144 FAU ,;13T1 RRT ,g63T RRF .9g96 RTF ,961g CRT .g92g CR$ -,gg9g COT -.ggoT

FOE 4.8525 FRA S,1217 FC3-4.6460 BOP gggg SOB 5939.0 R23 .1967 R13 .9911 LgA 229.6 MSA 14.1 85A .2

ODE 2,960T ORA 2,4632 BC3 3,1073 FOP 1648 601 1905,3 SO2 796,8 THA 47.83 ELI 1gs,6 EL2 11.? ALF 45.42

5go



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE AH t6 1571

HELIOCENTRIC CCNI¢

RL lSO.t| LAL ,OO

RP R|S.D4 LAP ".IS

N¢ 151.21t GL 34.S8

PLANETOCENTRIC CONIC

CS I?.E?S VHL 4.1S8

LNCH A2NTH LNCH TIME

SO.DO 13 8T 41

8D.DQ 14 6 30

TO.DO 14 21 ?

9D.DD 14 41 41

SO.OD IS SD 54

IO0.DD I? 32 33

110.00 16 28 34

LOL |DR.)6 VL

LOP 3E,St VP 22.521 GAP

GP -36.39 ZAL 12S.09 ZAP

FLIGIIT T|_[ t)l,OD ARRIVAL OATE DEC SD IRTI

OI|TAMC[ §?0,301 EARTH TO MARl

$|,|G3 GAL "3,3R AZL 85.79 HCA 18?.27 8HA 18|,|2 ICC ,|888I INC 4,2ID9 Vl lS.8tZ

3,27 AZP 94.18 TAL 338,21 TAP IGS,47 RCA 148.43 APO 216.$2 Vt 29.538

$1.02 ET$ 1?2,21ZAE 114.71 ETA 199,91 ZA¢ 66.D9 ETC 2TI.SD LVI 24.4?

VEL 11.T18 PTN i.73 VMP 3,928 OPA "S8.11 RAP 302.94 ECC 1.284)

IMJ RT ARC INJ AZMTM INJ TIME PO CAT TIN INJ 2 LAT IMJ 2 LONG

205.37 98.01 t4 ST 34 2593,3 "39.46 I85.14

205.88 89,98 15 6 D 2589,8 -36,88 IDA,O?

205.51 84.89 16 19 54 2526.T -32.38 I82.??

284,?5 81.00 15 46 58 2437.1 -29,46 88.49

204.32 79.33 16 4A 53 2239.4 -28,18 82.06

204,75 81,00 18 21 S 1911.6 "29,46 S?.GS

205.51 84.89 28 3 E? 1373.5 "32.$9 31.69

DLA 84.18 RAL 327.88 RAD 6841.6

L-I TIME 1NJ LAT 1NJ LONG

3593.29 o4?.28 136.88

*SSSS.OD -4D,$G 135,2T

3S28.72 -33.82 131.42

3437.18 -28.59 123.88

3239.44 -26.35 188.92

2911.67 -28,59 85.25

25?3.53 -33.82 80.34

DIFFERENTIAL CCRRECTI(_A8

TOE 1.8411 TRA 1.5063 TC3-2.9492 8AU .8173

ROE 1.5996 RRA 1.8957 RC3-1,9558 FAU .13083

FOE 4.88?6 FRA 6.1913 FC3-6.5163 88P 9723

BOA 2,4390 BRA 2.4213 BC3 3,5387 FSP 1968

LAUNCH DATE APR 16 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AcCUMACY

SOT 4198.5 8GR 3962.7 363 1180.3 8T 181.S 8R 118.3 88 123.9

RRT .96?4 RRF .999A RTF .966! CRT .994! CRS -.999? C�T -.9913

SOB 5?73.3 R23 .1383 813 .9898 LSA 215.6 MSA 12.8 88A .2

861 5726.3 SO2 735.4 THA 43.29 ELI 176.6 EL2 9.6 ALF 41.98

FLIGHT TIHE 240.00 ARRIVAL DATE _(C 12 t971

HELIOCENTRIC CONIC DISTANCE 574.469 EARTH TO MARS

RL 150.t2 LAL .DO LOL 285,30 VL 32,268 GAL -3.44 AZL 86,82 HCA 188,43 8HA 182.51 [CC .18733 INC 3.3834 Vl 29.682

RP 215.37 LAP -,SO LOP 33,?8 VP 22,484 GAP 3,18 AZP 93.35 TAL 337.98 TAP 168.33 RCA 148.38 APO 216.78 V2 25.499

RC 153.869 GL 28.77 6P "32.54 ZAL 127.78 ZAP ?9.05 ETS 171.84 ZAE 114.49 ETA lg?,D3 ZAC 69.96 ETC 271.31LVI 21.17

PLAN£TOC[NTRIC CONIC

C3 15.604 VHL 3.950 DLA 18.78 RAL 330.22 RAG 6648,8

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 14 32 18 3454.46 -45.49 123.99

60.00 14 49 55 3487.52 "39,41 121.59

?0.00 15 16 36 3328.96 -33.95 116,D1

88.00 18 0 9 3192.47 -29.86 105.85

90.00 17 10 11 2968.38 -28,26 89.23

IOO.O0 18 43 ! 2666.94 -29.86 67,22

110.00 20 18 3 2375.78 -36.95 44.93

DIFFERENT IAL CORRECTIONS

VEL II.647 PTH 6,69 VHP 3,?32 DPA -35,50 RAP 300.24 ECC 1.25G8

INJ RT ARC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

200.58 I05,79 IS 29 52 2454.5 -34,45 95.69

282.40 99.28 15 46 43 2487,5 -31.55 93.5_

203.19 93.99 16 12 5 2329.0 -28.88 88.51

203.3? 98.36 16 53 21 2192.5 -26.67 ?8.88

203.36 8g.oO IT 59 38 1966.4 -25.83 6_,48

283.37 90.36 19 2? 28 1666.9 "26.67 4_.25

283.t9 93.99 28 55 38 1375,8 -28.08 17.A3

MID-COURSE EXECUTION ACCURACY ORGIT DETERMINATION ACCURACY

TOE 1.6583 TRA 1.6629 TC3-3.376? BAU .8097

ROE !.2658 RRA 1.T238 RC3-1.9145 FAU .14283

FOE 4.8172 FRA 7.8215 FCS-T.9245 88P 9482

8DE 2.0984 BRA 2.3952 BC3 3.881R FSP 2282

LAUNCH DATE APR 1_ 1971

HELIOCENTRIC CCNIC

RL t50.12 LAL .DO

RP 215.?! LAP -.46

RC |86,|43 GL 23.89

PLANETOCENTRIC CONIC

C3 14.662 VHL 3.928

LNCH AZMTH LNCH T1HE

50.00 14 59 3

80.00 IS 22 39

70.00 IS 58 42

80.00 18 47 56

9O.O0 18 I 44

IOO.O0 19 30 40

llO.O0 20 SG 8

SOT 4402.9 8GR 3568.5 SO3 1232.9 ST 126.2 88 101.3 88 124,1

RRT .9?DI RRF .9992 RTF .9691 CRT ,995S CR8 -.9995 CST -.9922

368 S_8?.S 823 .1490 813 ,S881 LSA 203.? MSA 11.4 88A .3

861 5626,9 862 677.4 THA 38.86 ELI 161.? EL2 7.5 ALF 38.73

FLIGHT TIME 242.00 ARRIVAL DATE DEC 14 1971

DISTANCE 578.63? EARTH TO MAR8

LOL 205.36 VL 32.272 GAL -3.49 AZL 87.24 HCA 189.68 SNA 182,84 £CC .18789 IMC 2.75?9 Vl 29.682

LOP 34,95 VP 22.447 GAP 2.92 AZP 92.72 TAL 337.S? TAP 167.17 RCA 148.32 APO 216.95 V2 28.481

GP -29.29 ZAL 129.85 ZAP 77.16 £T8 171.56 ZA[ 113.88 ETA 124.53 2AC ?3.23 ETC 2?!.14 LVI 18.40

DLA 14.25 RAL 332.33 RAD 8648.4

L-i TIME INJ LAT INJ LONG

3346.40 -43,12 114,8S

3285.5? -37,82 111,73

3105.37 -32,?2 IDS,OO

3024,86 -29,14 83.46

2?86.80 -27.78 78.12

2499.38 -29.14 54.83

2232.18 *82,72 33.92

VEL 11.686 PTH 6.65 VHP S.604 DPA -52.44 RAP 298.28 ECC 1.2411

INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

197.74 !12.48 15 54 S| 2348.4 -30.10 89.31

280.23 IDS.88 16 |? 24 2285.8 -27,57 85.66

201,82 100.38 18 49 47 2185.4 -23,20 ?8.90

202.25 96.83 17 38 21 2024,e -23.41 87.50

202.42 95,53 18 48 !1 1786.6 -22.73 50.24

202.25 98.SS 28 12 27 14gg.3 -23.41 28.8?

201.62 100.30 21 33 20 1232.2 -25.20 7.82

DIFFERENTIAL CORRECTIONS

TD[ 1.5381 TRA 1.8154 TC3-3.7181 8AU .SlOD

ROE 1.0?2T RRA l.STO3 RC3-1,8134 FAU ,tSITS

FOE 4.7183 FRA 7,8?08 FCS-8.98tS |RP 9480

ODE 1.STIR 8RA 2,400_ 8C3 4.1349 FSP 2300

LAUHCH BATE APR 18 IS71

HELICCENTRIC CONIC

2L ISD.12 LAL ,DO

RP 216.04 LAP -,42

R¢ ISl. I31 GL 18.83

PLANETOCENTRIC CONIC

C3 14,112 VHL 3.TS?

LNCH AZHTH LNCH TIME L-! TIN[ INJ LAT

SO,DO 1S 28 29 S2SS,T3 "48.75

68,00 15 48 30 3191,16 -35,84

?0.00 16 2? 43 3075.75 -31,08

88.00 1? 24 O 2889.46 -27,?8

90.80 18 40 8 2653,75 -26.54

IOO.OO 20 8 82 2373.93 -27.78

118.00 21 2? 10 2122.57 -31.08

DIFFERENTIAL CCRRECTION8

TOE 1.4534 TRA 1,9531 TCS-4,ODII RAU .8208

802 .9172 RRA 1.4291 RC3-|.6976 FAU .15889

FOE 4.5900 FRA 8.1443 FCS-9.?4?D GAP 9344

BDE 1.?186 ORA 2.4241 8C3 4.3464 FSP 2498

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4110.6 3GR 3222.0 SGS 1331.1 8T 122,? SR 88,2 83 12_,2

RRT .9722 RRF *S$GD RTF ,_,|S CRT .8971 CR8 -.9912 C9I -,99)2

866 S125,$ R23 ,157) RI3 ,il65 LSA 114.8 MSA 10.2 |$A ,4

SO1 ssgD.S SO2 822.1 THA 34.SS ELI 161.0 EL2 S,4 ALF 36,11

FL[GNT TIME 244.00 ARRIVAL DATE DEC IS 16?1

DISTANCE S12.804 EARTH TO MAR8

LO¢. 2DS,38 VL 32,2TR GAL -3.AS AZL 8?,?3 HCA ISO.TI 8HA |II,?D [CC ,lilSO INC 2.28?4 Vl 18.11!

LOP 38,11 VP 22.410 GAP 2.?5 AZP 92.23 TAL 35?,24 TAP lll,O0 RCA 141,2i APO 21T.14 V2 21.424

GP "26,34 ZAL 131.41 ZAP ?S,2| ET$ IT1.4! ZA[ II$,GO ETA |92,39 ZAC ?8,00 ETC 2?1,D0 LVl 18,0T

DLA ID.52 RAL 334.13 RAG 6840.1 V[L |t.583 PTH 8.63 VHP 3.1| 9 DPA *49.64 RAP 298.$2 [CC !.2323

INJ LONG INJ RT ARC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

IDS.37 196,26 117,86 16 14 SS 2285.? -28.49 84.75

104.50 lgg.og 118,22 18 4t 41 2191,2 -24,|? 79.99

96.68 28C,82 ID4.g2 17 18 69 2D?S.7 -22,81 ?2.00

64.39 2Dt.?I IDI,41 18 12 19 1899.5 -20,39 69,42

68,68 201,97 100,14 19 24 22 1663.8 -19,78 41.81

45,?6 201.71 I81.41 28 46 26 2373.g "20.39 20.?9

25,?9 200.82 I84.92 22 2 32 1122.6 -22.01 .92

MZD-COURSE EXECUTION ACCURACY ORGIT DETERMINATION ACCURACY

8GT 4814.7 8OR 2915,6 $63 1399.4 IT 119.9 $R 7?.S 88 121,1

RRT *9748 RRF ,R888 RTF ,9736 CRT .ggRs CR8 °.g989 CAT -.g943

8GB 6828.? 823 .1824 813 ,9853 LRA 187,0 NSA 9.1 28A ,6

SG1 s5gg.g 9G2 668.4 THA 30.88 ELI 142.? EL2 3.6 ALF 32,83

596



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APR 1G IRTI FLIGHT TIME 246°00 ARRIVAL DkT[ O[C 19 It?l

NEL[OCENTRIC CONIC

RL 150,[2 LAL .DO

RP 216.39 LAP -°39

RE 18|.134 GL |8.45

PLANETOCENTR|C CONIC

C3 13.524 VNL 3.718 OLA 7.5? RAL 335.66 RAD 6640,O VEL [[.57t PTfl 6,62 VHP 3.464 DPA "47.61 RAP 21)5.27 [CC 1.2275

LNCN AZNTH LNCN TIME L-! TIME INJ LAT INJ LONG INJ RT A8C INJ AZNTfl INJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

SO.DO 15 38 7 3200,29 -36.62 lO3.S8 [95,59 120,30 [6 31 28 2200,3 -23,52 81.37

60,00 18 9 34 3116,61 -33,T5 99,08 [98.65 [13,48 [7 1 3[ 2116,6 -2[,31 75,75

?O.OO 16 52 43 2969,69 -29,4[ 90,74 200.58 108,20 [7 42 33 1989,7 -19,27 66,82

80.00 1? 52 41 2601,89 -26.28 77,54 201.63 104,7[ 18 39 22 1801,9 -17.78 S3,37

SO.DO 18 10 28 2550.87 -2S,ll 59,4[ 201.96 103,46 19 52 58 [550.9 -17,18 33,18

IO0.DO 20 35 32 2276.36 -2_.28 38.90 20[.63 104.7[ 2! [3 29 1276.4 °[7.76 t4.74

110.00 21 52 9 2036.51 -29.41 19.65 200.56 [08.20 22 26 6 |036.5 -[9.27 355.74

DIFFERENTIAL CCRRECTIQN6 RID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATIO_I ACCURACY

TOE [,3955 TRA 2.097[ TC3-4,2347 BAU ,8381 3GT 5016.8 3DR 2648,2 3G3 [444,6 6T 128.2 8R 68,R 96 IIR,6

ROE .8016 RRA 1.3023 RC3-[,5756 FAU ,[6426 RRT ,9755 RRF ,9980 RTF ,9757 CRT ,9994 CR8 -,9978 ElY -.9953

FDE 4,4530 FRA 8,4843 FC-10,2666 BSP 9363 $GB 567[,4 R23 ,1636 RE3 ,9846 LSA 160.U MSA 8,2 88A ,7

DOE 1,6093 BRA 2.4685 BE3 4,5[83 FSP 2549 3G1 5647,8 802 516,6 THA 27,47 ELI 136.8 EL2 2.0 ALF 30.21

L04. 205.36 VL 32.16! 6AL 28.682

LOP 37.2? VP 22,373 GAP 2,55 AZP 91.83 TAL 336.90 TAP 168.62 RCA 148.20 APO 2[7.34 25.33S

GP "24.[9 ZAL 132o7[ ZAP ?_.46 [T8 171.30 ZAE [1[,93 [T[ 190.58 ZAC 76.36 ETC 270.88 14.09

OIITANCE 586.R69 EARTH TO NAR8

-3o62 AZL 66,13 HCA [61.91 6NA 182,7Y ECC .18915 IN¢ 1,8728 Vl

V2

LVl

LAUNCH DATE APR 16 1971 FLIGHT TI_ 248.00 ARRIVAL DATE DEC 23 19?1

HELIOCENTRIC CONIC

RL 150.12 LAL .00

RP 216.73 LAP -.35

RC 163.649 GL 13,60

PLANETOCENTRIC CONIC

C3 13.700 VHL 3.701

LNCH AZMTN LNCH TIME

50.00 15 32 57

80.00 16 27 9

70.00 17 13 24

80,00 IR 16 [3

go. Do 18 33 16

100.00 2O 59 5

110.00 22 12 50

DIFFERENTIAL CCRRECTION6

TOE 1.5663 TRA 2.2434 TC3-4.4041 BAD .8471

RDE .7272 RRA 1.2024 RC3-1,4149 FAU .16365

FDE 4,4122 FRA 8.8|71 FC-[0,34|8 BDP 6622

DOE 1,5478 BRA 2.5454 BC3 4,6258 FRP 2674

DISTANCE 591.[28 EARTH TO MARS

LOL 205.36 VL 32.286 ;AL -3.68 AZL 88.45 HCA [93.0? SNA 182.85 £CC .18984 INC 1.5478 Vl 29.682

LOP 38.43 VP 22.336 GAP 2.41 AZP 91.5[ TAL 336.55 TAP 169,62 RCA [48.14 APO 217.56 V2 26,347

GP -22.[7 ZAL 133,73 ZAP 7[,72 ET3 171.23 ZAE [10.74 ETE [89,05 ZAC 80.39 £TC 270.77 LVi 12.39

DLA 5.05 RAL 337.05 RAD 6639.9 VEL 1[.$66 PTH 6.6[ VHP 3.429 DPA -45.68 RAP 294.19 £CC 1.2255

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3147.93 -36.75 90.94 [95.47 122.63 16 45 25 2147.9 -21.08 78.77

3056,92 -32.03 94.94 198.66 ![5.87 [7 18 6 2056.9 -18.94 ?2,48

2920.89 -27,85 85.99 200.74 110.6[ t8 2 5 1920.9 "16.97 62,81

2724.14 -24.82 72.22 201.89 107.15 £9 1 38 1724.1 -15.51 48.70

2469.06 -23.69 53.84 202.26 |05.9[ 20 [6 25 1469.1 -[4.96 30.21

2198.6[ -24,82 33.59 201.89 107.15 21 35 44 1298,6 -[5.51 10,06

1967.71 -27.65 14.91 200.74 110.6[ 22 45 38 98?.? -16.97 351.73

MID-COURSE EXECUT|ON ACCURACY ORDIT DETERMINATION ACCURACY

SGT 5220.8 $GR 24[9.8 $G3 [478.9 6T 116.1 6R 62.9 68 118.1

RRT .9744 RRF .9973 RTF ,9755 CRT ,9999 CR8 ",9968 CST -,9965

$68 5754.3 R23 .[696 RE3 .9829 LSA 178,3 NSA 7.3 89A .9

3GI 5733.0 962 495,6 THA 24,50 ELI 133.8 EL2 .9 ALP RR,O4

LAUNCH DATE APR 16 I071 FLIGHT TIHE 250.00 ARRIVAL DATE DEC 22 1971

HELIOCENTRIC CONIC

RL 150.12 LAL .DO LOL 203.34 VL 32.291 GAL

RP 2t7.06 LAP -.31 LOP 39.58 VP 22.299 GAP

RC 186.178 GL 1[,19 GP -20,42 ZAL 134.58 ZAP

PLANETOCENTRIC CONIC

C3 13.885 VHL .3,69g DLA

LNCH AZNTH LNCH TINE L-I TIME INJ LAT

50.00 19 5 36 3105,60 "35,16

80.00 IR 42 4 3008,58 "30,57

70.00 17 30 51 2865,18 -26,46

80.00 18 35 59 2661,15 "23.49

90.00 19 56 2 2402.81 "22,39

lO0.OO 21 18 51 2135.62 -23.49

Ii0.0O 22 30 17 /9f|.95 -26.46

DIFFERENYIAL CCRRECTION8

TOE 1,3493 TRA 2.3856 ?C3-4.54?0 6AU .8644

ROE .8845 RRA t.lO99 RC3"1,2834 FAU *16384

FOE 4.3326 FRA 9.0286 FC-10.3639 BDP 9826

DOE 1.5040 8RA 2.6299 DE3 4,7247 FIR 2724

DISTANCE 595.286 EARTH TO MARl

-3.75 AZL 88.72 HCA [94.22 6MA 182,93 [CC .16087 INC 1.2763 Vt 26.682

2,24 AZP 91,24 TAL 336,[9 TAP [70,4! RCA 146,07 APO 217,60 V2 25,308

?0.08 ET6 171.20 ZAE [09.48 ETE 167.74 ZAC 82.16 ETC 270.8? LVI 10.92

2.94 RAL 338.26 RAD 6639.9 VEL 11.565 PTH 6.61VHP 3.409 DPA -44.01 RAP 293.20 [CC 1.2252

INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

97.15 195,6? 124.39 16 57 22 2105.6 -19.07 76.75

9|.70 [98.96 117.66 I? 32 15 2008.6 -16.98 89.91

82.29 201.14 112.43 18 [8 36 1865.1 -15.04 59.85

68.01 202.30 108.98 19 20 20 1661.2 -13.61 44.g9

42.42 . 202,78 107.75 20 36 5 1402.8 "|3.07 26.27

29.38 202.58 108.98 21 54 26 !135.6 -13.61 8.38

!1.17 201.14 112.43 23 2 9 911.9 -15.04 348.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5419.5 SGR 2215.4 $G3 1498.2 ST 118.4 SR 5?.6 85 119.1

RRT .9742 flflF .9964 RTF ._,62 CflY .9995 CR9 -.9954 CIT -.5974

3GR 5855.0 R25 .|695 RI3 .9822 LSA 175.8 NSA 6.8 3S4 I.I

3GI 5836.5 362 464.5 THA 21.86 ELI 131.? EL2 1.9 ALP 25.92

LAUNCH DATE APR 16 1971 FLIDHT T|M[ 252.00 ARRIVAL DATE DEC 24 1971

N[LIOCEMTRIC CONIC

RL tSD,IR LAL .OD

RP 217.43 LAP -,26

RC 168.?17 GL 8.12

PLANETOCENTR1C CONIC

C3 13.747 VML 3.?08

LNCN AZHTN LNCH TIME

50.OD 16 16 32

60.00 16 54 54

TO.DO 17 45 46

8D.DD [6 92 49

90,00 20 13 43

100,00 21 35 41

110.00 22 45 13

DIFFERENTI4L C_RECTION8

TOE 1.3384 TRA 2.5[86 TC3-4.6941 BAU .8876

ROE .6112 RRA I.OlG2 RC3-1.1?75 FAU .[6505

FOE 4,2215 FRA 9,1359 FC-10.3947 BSP 9967

DOE 1.4695 ORA 2.7159 6C3 4.8299 FSP 2711

DISTANCE 599.443 [ARTN TO MARS

LOL 205.36 VL 32.296 6AL "5.82 AZL 88.96 HCA 195.57 6NA 183.02 ECC .19134 INC 1.0447 V! 29.682

LOP 40.73 VP 22.262 GAP 2.07 AZP g[,o| TAL 335.82 TAP [71.19 RCA 148,00 APO 218.04 V2 25.299

GP -18.89 ZAL [55.30 ZAP 68.43 ET3 17[.20 ZAE [08,[6 ETE [86,83 ZAC 83.69 ETC 2?0.59 LV| 9.85

DLA 1.|6 RAL 359.40 RAO 6659.9 VEL [[.568 PTH 6.61VHP 3.40[ DPA -42.55 RAP 292.SD ECC 1.2262

L-] T|NE INJ LAT ]NJ L_G INJ RT A3C INJ AZMTN [NJ T|NE I_ C3T T]H ]NJ 2 LAT |NJ 2 LOP!G

3071.16 -33.8[ 94.96 196.08 125.7[ [7 ? 44 207[.2 -IT.42 75,14

2969.[2 "29,29 88,t3 [99o44 llg.02 17 44 23 1969,1 -15.34 6?.85

2826,49 "13,24 ?g,27 20[,71 I[3,81 18 32 46 [8t9,5 -[3,42 57,10

2609.53 "22,31 64,64 203,01 !!0,37 [g 36 19 [609.3 "12,00 4R,O0

2348,S0 -21,22 45.87 203.45 I09,[5 20 52 52 [348.5 -11.46 23,09

2_84,D0 -22,3! 26,0| 203.01 120.37 22 [0 25 1084.0 -12.00 3.3?

1866.31 -23,24 6.19 201.?[ [13.81 23 [6 lg 866.3 -13.42 346.02

M|DoCOUR3E EXECUTION ACCURACY ORBIT DET£RNINATION ACCURACY

8GT 36[[.0 8DR 2030,2 8G3 [499.g 3T 118.7 SR 52.8 85 114.5

RRT .g742 RRF .gg51RTF .9?75 CRT .9g85 CRS -.9g36 C3T *.9980

SG8 $967.0 R23 .1646 RE3 .g821 LRA 172.g MRA 6.5 SSA 1.2

$61 5951.4 8G2 431.7 THA [9,52 ELI 129.9 EL2 2.7 ALF 23.gs

5g?



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OATE APR 16 1671

NELIO¢[NTRIC C¢_IC

RL 1_0.12 LAL ,00

RP 217.79 LAP -,24

RC 171,8U GL ?,34

PLAMETOCENTR1C CONIC

C3 13.666 VHL 3.7E4

LNCH AZMTM LMCH TIME

50.0O 16 86 ?

60.00 17 9 4

1'0.00 17 86 43

60.00 19 ? 83

90.80 20 89 59

100.00 21 50 75

110.00 28 56 g

L_. 801.16 VL &l.30l 6AL

LO_ 41.67 YP 82,8_6 GAP

6P -IT.IS ZAL 135.93 ZAP

FLIIHT TIN( 2i4.00

OI3TANC[ 603,595

"3,8t AZL 89,15 MCA 19I,Sl IMA

IoiO AZP 90.3] TAL 331,45 TAP

M.89 [T9 ITI.21ZAE 106.61 [7[

ARRIVAL DATE DEC 21 li?l

[ASTH T¢ MARl

t61,tI [CC ,19811 IMC ,0453 V1 89,611

l?].ll RCA 14?,93 APO !18,30 V! ZS,229

16S,67 ZAC 95.05 [TC 870,51LVl l,S2

OLA -.33 RAL 340.48 RAO SQ40.O V[L 1|.575 PTH 6.62 VHP 3.400 OPA -4|.26 R&P 291,65 [CC 1.8282

L-I TIME |HI LAT lkJ LONG INJ RT ASC |NJ AZNTN INJ TIN( PO CIT TIM INJ 2 LAT INJ 8 LON8

3043.04 -32.68 93.83 196.63 126,78 t? 16 50 2043.0 -16.06 73.85

2939.76 -88.81 87.08 200,0| 120,07 17 55 l 1936,6 -13,99 66.19

8761.98 -84.19 ?6.86 808.39 114,88 16 45 S |741.9 -|8.07 15.03

8566.01 -21.17 61.90 203.?4 111.46 |9 50 10 1566.9 -10.65 39.56

2303.68 -20o19 48,98 204.18 110.84 21 7 28 1393.6 -10o|1 20.49

2041.39 -21,27 23.27 205,74 111.46 22 24 16 1041.4 "10.65 .93

1826.74 -24.19 5.79 202.3g 114.69 23 28 38 626,7 "12.07 343,95

DIFFERENT lab CIORRECTION6

TOE 1.3365 TRA 2.6553 TC3-4.?900 6AU .9099

ROE .5716 RRA .9370 RC3-1.0706 FAU .16409

FOE 4.1439 FRA 9.2235 FC-10.2454 06P 10191

BDE 1.4536 BRA 2.8161 BE3 4.9063 FSP 2711

MID-COURSE [XECUTICN ACCURACY

SOT 5800.7 3DR 1668,9 SO3 1497.8

RRT .9732 RRF .9935 RTF ,9781

666 6094.3 223 .1603 213 .9817

301 6080.5 362 409.8 THA 17.49

LAUNCH DATE APR 16 1971 FLIGHT T1H( 256.00

MEL|O¢ENTRI¢ CQNIC

RL 160.18 LAL .00

RP 818.15 LAP -,20

RC 173,889 6L . 5.79

PLANETOCENTRIC CONIC

C3 14,089 VHL 3.?45

LNCH AZMTM LNCM TIME

SO.GO 16 34 34

60.DO 17 15 53

?0.00 16 10 2

10.00 19 2D 5

90.00 20 48 17

100.00 22 2 S?

!10.00 23 9 89

DISTANCE 607.743

LOL 805.36 W. 58,309 GAL -3.66 AZL 89.35 HCA |67.15 IRA

LOP 43.0! VP 88.189 GAP 1.?3 AZP 90.64 TAL 333,0? TAP

GP -16,36 ZAL 136.50 ZAP 65,38 ET$ 171.24 ZAE 105.45 ETE

ORBIT DEYERNINATION ACCURACY

3T 119.6 SR 49.0 66 118.7

EflT .0966 CR6 -.99/4 CST -.9988

LSA 171.5 MSA 6.5 68A 1.3

ELI ]29,4 EL2 3.7 ALF 82.2!

ARRIVAL DATE DEC 28 1971

EARTH TO MAR8

185,e| ECC .19899 INC .6719 Vl 89,648

I78.78 RCA 147.85 AlSO 219.57 V8 85.169

164,85 _AC 96,24 ETC 2?0,45 LVI ?,93

DLA -1.64 RAL _41.36 RAO 6640.1 V[L 11.580 PTH 6.68 VHP 3,406 OPA "40.12

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CiT TIM

3020.03 -31.74 91,95 197,28 127.51 17 84 54 2020.0

8910.14 -E?.29 85.43 200,75 /80.69 18 4 25 1910.I

2?50.65 -25.26 74.90 203,14 115.73 16 55 53 1?50.9

8531.55 -20.38 59.65 804.53 112,3| 20 2 16 1531.6

8266.33 -19.29 40.62 204.99 !11.09 21 20 3 1266.3

2006.02 -20.38 21.02 204.$3 ]12.31 22 36 23 1006.0

1797.67 -23.28 3,82 203,14 115.73 23 39 26 797.7

RAP 291.89 ECC 1.2309

INJ 2 LAT ZMJ 2 LONG

-14.94 72._0

-12.56 64._4

-10,94 $3.34

-9,51 J?.55

-8.97 11.34

-9.51 358.92

-10.94 342.28

DIFFERENT IAL CCRRECTION8

TOE /.3449 TRA 8.7981 TC3-4.e7710AU .93_?

RDE .5408 RRA ,8673 RE3 -,9733 FAU .16235

FDE 4.077| FRA 9,8?30 FC-10.0191BSP |0441

60[ 1.4496 8RA 8.9857 BE3 4.9733 FSP 2703

LAUMCH DATE APR 16 1971

N[LIOCENTRIC CCNIC

RL 150.18 LAL .00

RP 2/8.5] LAP -.|7

RC 178.400 GL 4,44

PLANETO¢ENTRIC CONI_

C5 14.226 VHL 3,772

LNCH A2NTH LNCM TIME

50.00 16 42 5

60.00 17 24 34

?O.OD 16 80 Z

60.00 19 51 IS

110.00 20 53 58

100.00 21 14 ?

110.00 25 19 II

MID-COURSE EXECUTION ACCURACY

8GT 5966.5 3GR 1725.Q 303 1466.0

RRT ,9716 RRF .9915 RTF .9?85

8GB 6830.3 R23 *1549 R13 .5314

9G1 6217,9 3G2 393.0 TMA 15.71

ORBIT DETERMINATION ACCURACY

IT 121.3 SR 45.6 6| ]11.Z

CRT ,9939 CRI ",998? CIT -o9990

LIA 170.T MiA 6.3 66A 1.4

ELI 129,6 EL2 4.? ALF _0,64

FLIGMT TIM( 258.00 ARRIVAL OAT[ DEC 30 1971

DISTANCE 611,957 EARTH TO MARl

LOt. 205.36 VL 58.314 GAL -4.04 AZL 69.48 HCA 199.79 3flA 183.51 ECC ,16357 INC o5191 Vl 29.61!

LOP 44.15 VP 88.153 6AP 1,97 AZP 50.45 TAL 334.66 TAP ]?3.4? RCA 147.77 Also 816,85 V8 85,|49

GP -15.30 ZAL 137.03 ZAP 65.95 [T5 171.28 ZAE 104.10 [T[ 184.14 1AC 87.31 [TC 2?0,40 LVI 6.63

OLA -2.74 RAL 542.24 RAO 6640.2 VEL 11.585 PTM 6.35 VHP 3.411 OPA -39.10 RAP 290.63 ECC 1.2341

L-I TIME INJ LAT |NJ LONG IMJ RT A$C INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

3001,22 -30,95 90.75 197,98 I28.13 17 32 6 2001.2 -14.03 T1.96

8656,23 -26,51 64,09 201,50 121.54 16 11 42 1888.2 -11.93 63.74

8725,13 -22,51 73,50 203,93 116,39 19 5 8? 1725.1 -9.99 Sl.l$

8502,13 -19.60 I?,SI t05,31 111,98 10 I1 57 1501,1 -8.55 35.69

883S,85 *15.52 38,66 t05,54 111,76 II 31 13 1155.t -5,00 It,ST

1975,60 -19,60 19,15 105,37 111,55 12 47 4 976.6 -8.q5 5S?,_6

|771.95 "_1,51 1.22 203,93 t19.55 13 49 0 ?71.9 *9.59 546.8?

MIO*COURS( EXECUTION ACCURACY

SGT 5147.4 5DR 1597.0 363 1473.1

RRT ,5195 RRF ,6590 RTF ,_,|5

8Ga 6370,8 R13 .1451 R13 ,t513

iG| 5359,5 SG2 3?5,5 THA 14,14

DIFFrRCNTIAL CCRIECTIONI

TDE 1.55tl TRA |.9|13 TC3-4,Di?I BAU .9579

ROE .5156 RRA ,8025 R¢3 ",8891 FAU ,16061

POE 4,0066 FRA 5.884| FC3-9,?T41 B|P 10651

|DE 1.4506 IRA 3,0343 IC3 5.0369 FSP 8575

LAUNCH DATE APR tl 117|

MSLIOCENTRI¢ CQMIC

RL 1SO,St LAL ,00

RP 211.$1 LAP -.15

3C 1Y6.631 GL 3.|5

PLANETOCEMTRIC CONIC

C3 14,451 VHL 3,601

LNCM AZflTM LNCM TIME

50.00 16 48 50

60.00 17 32 15

?D.OO 16 26 54

60,00 19 41 I

90.00 21 4 lg

100.00 22 24 !

110.00 83 26 21

DIFFEflENTIAL CCNRECTIONS

TOE 1.3764 TRA 3.0645 TC3-5.0157 BAU .9615

ROE .4955 RRA .7444 RC3 ".8085 FAU .15763

POE 3.9499 IRA 9.2812 FC3-8.4551 BSP 10g43

602 1.4629 DRA 3.1534 6C3 5.0804 F6P 2650

OR|IT DETERMINATION ACCURACY

9T 128.9 $R 43.| 15 109,1

CRT ,9903 CRI "o9161 CIT "o1113

L|A |TO,O MSA 3.1 IIA 1o4

EL| 130,1 EL8 5,7 ALF 19.14

FLIGNT T|N( t50,00 ARRIVAL DATE JAN ! 1578

DISTANCE 615,086 EARTH TO MARS

LOL !05,3i VL 31,320 IAL "4.11 AZL 69.61 HCA |99,66 iMA 183.42 E¢¢ ,1947t INC ,3151 VI 21,U!

LOP 41.83 VP !!.116 GAP 1.40 AZP g0,36 TAL 334.28 TAP 174,20 RCA |47.59 APO 219,15 V2 21.109

6P -14.35 2AL |3T.$2 ZAP 12o54 ET$ ITI,33 ZAE 102,75 IT( 183,$3 ZAC 58,26 [TC 2?0,36 LVl 5.85

DLA -3,68 RAL 343.07 RAO 1640,3 V[L llo591 PTH 3,64 VHP

L-I TIME INJ LAT

8065.91 -30.31

85?0°24 "25°8?

8?03.85 -8|,66

8477.65 -18.95

8200.33 -IT.66

1952.12 -13,95

1750.67 -21.86

3,434 OPA "36,16 RAP 890,44 [CC I.|371

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 8 LAT INJ R LONG

89,86 158,72 185,$t IT 39 33 1985.9 -15,85 71.26

83.01 102.28 122.05 18 80 9 1870.Z -11.t6 62.65

?l,gg 204.76 116.g_ 19 13 58 1705.9 *9.80 50.10

56.20 206,22 !13,52 20 22 2? 1477.? *?.T5 54,52

3?,05 206.71 !12,50 21 41 6 1209.3 -?.20 13,00

17,66 806,28 /15.58 22 56 33 952.! *7.75 $55.69

.01 204.76 116,92 23 5? 51 750,7 -g,20 330.72

M|O-COUR3E EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

3GT 6345.5 3DR 1485.0 $63 1455.0 9T 124.9 62 41.0 66 106.2

RRT .9666 RRF ,g85g RTF .g792 CRT .0861 CR6 -,g816 C6T °og096

$GB 6516.5 R23 .1412 R13 ,9811 L$A 170.1 MGA ?.3 634 1.4

SG1 6505,g $G2 370.8 THA 12.?? ELI 131.3 EL2 6.S ALF 17.97

5g6



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ AP9 18 1971

HELIOCENTRIC CONIC

Rb 150.18 LAL .00

RP 219.25 LAP ".09

RC 181.572 9L [.El

PLANETOCENTRIC EONIC

C3 14.?00 VHL 3.834

bNCH AIHTN bNCH TIME

50.00 16 54 55

80,00 17 39 17

70,00 18 38 50

80,00 19 41 58

90,00 21 13 31

100.00 22 32 50

110,00 23 38 17

FLIGHT TIME [12.00 ARRIVAL OkT[ JAN i 157[

DISTANCE 820.181 EARTH TO MARl

LOL 105.38 VL 8[,3|? GAL -4.19 AZL 89.?4 HCA [Ol.OS IHA II).S3 [CC ,IliF4 IHC .[162 ¥1 IS.iS!

LOP 48.41 VP El,DID SAP 1.23 AZP 90.[4 TAL 353.88 TAP 174.83 RCA 14F.61 APO [19.45 v[ 25.988

GP -13,50 ZAL 137.88 ZAP GI,20 [T8 171,38 ZA[ 101.41 [TE 18[.09 ZAC $5.11 (TC 270.3[ bVl 5,10

DLA -4.40 RAL 343,85 RAD 6640.4 V[L 11.$08 PTH 6.85 VHP 3,453 DPA -37.35 RAP H0.13 ECC 1.[419

b-I TIHE INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CIT TIN INJ [ LAT INJ [ LONG

[973,53 °29,78 89,15 190,48 I[9,89 17 44 [9 1873,5 -|2,87 70,73

2535.35 -25.33 82.13 [03.09 122.46 18 26 52 1855.5 -!0.53 82.12

[$88,50 -21,3[ 70,9[ 203,81 117,34 19 [1 37 1886,3 -5,33 49,88

2457,32 -18,39 55,04 [07,10 113,94 20 30 56 1457,3 -7,07 33.39

2187,75 -17.29 35,?2 207,60 112,73 21 49 59 118T,7 -8,52 13.87

1931,80 -18,39 16,41 207,10 113,94 23 S 2 931,8 -?,07 $54,75

1733,12 -[1,32 359,84 205,61 117,34 24 3 10 733,1 -8,55 338,78

01FFERENTIAb CCRRECTION6

T0[ 1,39g2 TRA 3,2004 TC3-5,0892 BAU 1,0067

ROE ,4794 RRA ,6907 RC3 -,7382 FAU .1331|

FDE 3,8938 FRA 9,2318 FC3-9,1349 85P 11205

BOE 1,4791 BRA 3.2741 BC3 5,1227 FSP 2615

LAUNCH DATE APR 16 1971

HELIOCENTRIC CONIC

RL 150,12 LAL ,00

RP 219,62 LAP -,06

RC 184.172 GL 1.28

PLANETOCENTRIC CONIC

LQL 205,36 VL 32,334 GAL

LOP 47,54 VP 22,044 GAP

GP -12.73 ZAL 138,43 ZAP

NIO-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SiT 6519,0 $GR 1380,5 $03 1433,5 87 127,1SR 39,1 8s 108,8

RRT ,9629 RRF ,9821RTF ,9794 CRT .9810 CR8 -,9777 CIT -,9997

SGB 6663,6 R23 ,1335 R13 ,9810 LSA 170,3 MSA 7,8 SSA 1,4

SG1 6653,6 $02 364,9 THA 11,56 ELI 132,7 EL[ 7,3 ALF 16,83

FLIGHT TIHE 264.00 ARRIVAL DATE JAH 5 1972

DISTANCE 624.292

-4.27 AZL 89.83 HCA 202.17 SNA

1,06 AZP 90,14 TAL 333,47 TAP

59,90 ETS 171,45 ZAE 100,09 ETE

C3 14,969 VHL 3,869

LNCH AZMTH LNCH TIN[

50,00 17 0 27

60,00 17 45 34

70.00 18 43 58

80.00 19 57 52

90.00 21 21 46

100.00 22 40 44

110.00 23 43 24

EARTH TO MARS

183.64 ECC .19672 INC .1316 Vl [9.682

175.65 RCA 147.52 APO 219,77 V2 [5.028

182,5[ ZAC 89,88 ETC 270.30 LVI 4.43

DLA "5.19 RAL 344.56 RAD 6640.5 VEL 11.620 PTH 6.66 VHP 3.476 OPA -36.60 RAP 289.88 ECC 1.2464

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZHTH IHJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG

2963,64 -29,33 88,59 200,27 129,29 17 49 51 1963,6 -12,18 T0.30

2843,65 -24,90 81,43 203,91 122,78 18 32 57 1843,7 -10,02 61,53

2671,93 -20,87 70,03 206.46 117,67 19 28 30 1671,9 "8.01 49,10

2440.53 -17,92 54.01 207.98 114,29 20 38 33 1440.5 -6.52 32.45

2169,87 -16,22 34,62 2D8,49 113,07 21 57 $5 1169.9 -5,95 12,86

1915,01 -17.92 15,38 207,98 114,29 23 12 39 915,0 -6,5[ 353,82

1718,73 -20,8? 358,9? 206,40 117,67 24 12 3 718,7 "8,01 33_,02

DIFFERENTIAL CCRRECTION8

TOE 1.4234 TRA 3.3371 TC3-5.1130 BAU 1.0321

ROE .4667 RRA .6418 RC3 -.8745 FAU .15196

FOE 3.8411 FRA 9,2091 FC3"8,7889 BSP 11485

BDE 1,4998 BRA 3,3982 BC3 5,1573 FSP 2577

LAUNCH DATE APR 10 1971

HELIOCENTRIC CONIC

RL 150.12 LAL ,00 LOL 205.36 VL 32.341GAL

RP 219.99LAP -.02 LOP 48.88 VP 22,008 GAP

RC 186.781 GL .45 GP -1[.03 ZAL 138,80 ZAP

PLAN6TOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SiT 6888.2 8GR 1288.S SO3 1408,3 8T 129.3 8R 37.4 88 105.4

RRT ,9582 RRF ,9774 RTF ,9794 CRT ,0733 CR8 -.9730 CST -,9998

808 0811.2 R23 .1263 R13 ,9807 LSA 170.7 MSA 8.3 88A 1.4

SO! 6801.G $02 362.3 THA 10.49 Ebl 134.4 EL2 8,0 ALF 15.82

FLIGHT TIME 266,00 ARRIVAL OAT[ JAN 7 197[

DISTANCE 828.417

-4.38 AZL 89.94 HCA 203.30 8NA

• 90 AZP 90.05 TAL 333.05 TAP

58.66 ET$ 171.51ZAE 98,79 ETE

EARTH TO HAR8

183,78 ECC .19773 INC .0483 Vl [9.682

178.35 RCA 147.43 APO 220.10 V2 24,g8T

162,11ZAC 90.50 ETC [70,29 LVI 3.62

C3 15.2§7 VHL S.908 DLA -5.79 RAb 348.[9 RAO 6640.6 VEL 11.63[ PTH 6.87 VHP 3.501 DPA -33.92 2AP [89.$9 [CO 1.2511

LNCH AZHTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ARC lNJ AZHTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50,00 17 3 [9 2935,87 -[9,02 88,16 201,07 I[9.32 17 34 43 1931,9 -11,20 89,93

60.00 17 51 13 [834.18 -[4.§3 80,8? 204.74 163.03 16 38 29 1834.2 -9,61 91.06

70.00 IS 50 23 2680.25 -20.30 89.35 207.32 11?.94 19 34 44 IS60.3 °7.58 46.48

80.00 20 4 38 2426.79 -17.54 58,17 [08.87 114,56 20 43 23 1426.8 -8.05 31.89

90.00 21 29 9 [155.18 -18.42 $3.7[ 209,38 1|3,33 22 $ 3 1185,2 -5.49 12.93

100.00 [2 47 30 1901.25 -17,34 14.54 205.8? 114,36 23 19 31 901.2 -S.O5 $33,05

IIO,OD 23 49 30 t707.10 -[0,50 358.27 207.32 117,94 24 13 17 707.1 -7.S8 337.40

DIFFERENTIAL CCRRECTION8 HID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4553 TRA 3.4753 TC3-3.1483 |AU 1,0§7[ SGT 9854,5 $GR 1606,2 SO3 1384.0 ST 131.7 3R 3S.0 83 104.2

ROE .4S?O RRA ,59S4 RC5 ".$18R FAU .148|3 RRT *9385 RRF .iF13 RTF ,_,94 CRT .[SIS CiS ",9S19 CET ".9998

FOE 3.798) FRA 9,1554 FC3-R.428[ 88P 1174[ SOB 6959.8 R23 ,SIR| R13 ,9803 LSA 171.3 MSA 3.e 8SA 1.4

00[ 1.5284 ERA 3.5263 8C3 3.1833 FSP 2539 SOl 6930.4 $02 382.1 TFlA g.s4 ELI 135.3 EL2 8.6 ALF 14.90

LAUNCH OATE APR 19 1971 FLIGHT TIME 268.00 ARRIVAL DATE JAN 9 1972

HELIOCENTRIC CONIC

RL 150,1[ LAL ,00 LOL 205,38 VL 32.349 GAL

RP 220,38 hAP .01 LOP 49.78 VP [1,97[ GAP

RC 189,399 GL ",[8 GP "11,40 ZAL 139,[8 ZkP

PLANETOCENTRIC CONIC

C3 15,561 VHL 3,943 OLA "6,31 RAL 345,9? RAG 6640,8 VEL 11,643 PTH

OISTANC( 632.338 EARTH TO MARS

-4.44 AZL 90.03 HCA 204.41 SNA 153.98 ECC .19878 INC .0350 Vl 29.882

,73 AZP 89,97 TAL 332.64 TAP 177,03 RCA 147.33 APO 220.44 V2 24.946

37.46 ETS 171,38 ZAE 97,51 ETE 151,75 ZAC 91.22 ETC 270.28 LV! 3,24

LNCH AZMTH bNCH TIME L'I TIME INJ LAT

50.00 17 10 7 2949.94 -[8.76

60.00 17 36 26 28[8.72 "24,27

70.00 12 56 13 2650,96 -20.[0

80.00 [0 11 23 2415.64 -17.22

90,00 21 35 49 2143.19 -18.10

100.00 22 54 15 1890,12 -17,22

110.00 23 53 3g 16g7,80 -20,20

DIFFERENTIAL CCRRECTION8

TDE 1.4006 TRA 3.6150 TC3-5.1721 8AU 1.0824

ROE ,4403 RRA ,5546 RC3 -,5655 FAU ,14307

FDE 3,7335 FRA 9,08g6 FC3-8,0708 BEP 12021

ODE 1.5571BRA 3,6373 0C3 S,2030 F6P 24g6

6.68 VHP 3,528 DPA -35,29 RAP [89.53 ECC 1.2561

INJ LONG INJ RT ASC INJ AZNTH INJ TIHE PO CST TIH INJ 2 LAT |NJ 2 LONG

8?.83 201.87 120.68 !? Sg 16 lg4g.9 -I1.$1 69.?0

80,43 205,38 123.22 18 43 33 1828.? -g.29 60,60

68.?9 208,19 118.15 10 40 24 1631.0 -7,23 47.98

82.30 20g,?s !14,77 20 51 38 1415,6 -5,60 31,07

32.gg 2_0,27 113.$7 [2 11 33 1143.2 -S.11 11.36

13,87 200,75 114,77 23 25 45 8g0.1 -3.69 352.44

357,71 208,19 118.15 24 23 57 607,8 -7,23 336,00

ORBIT DETERMINATION ACCURACY

8T 134,3 SR 34,8 SS 103.0

CRT *9620 CR8 -*9625 CST -,gggg

LSA 172.S HSA g.3 $SA !.4

EL1 138,4 EL2 g.2 ALF 14.08

HIO-COURSE EXECUTION ACCURACY

SGT 7017.6 SGR 1132.2 $G3 1337.1

RRT ,9458 RRF ,9651 RTF ,0704

$GB 7108.3 R23 ,1118 R13 .g803

SGI 7099.0 SG2 363.5 THA 8,70

599



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 11 19?t

HELIO¢ENTilE CO_lC '

ML tSD,t2 LAL .OD

RP 220.74 LAP ,05

MC |92.02S 6L -.95

PLAN[TO¢ENTRIC CONIC

C3 15,881 VNL 3,985

LNCH AZNTH LNCN TIME

5D.DD IT 14 28

60.00 |S I 11

TO,DO 19 I 30

8O.OO 20 1? 11

SO.DO 21 41 S!

tOO.DO 23 O 3

110,00 O 4 52

FLIGHT TIM( ETO.OO ARRIVAL DATE JAN |1 SSY2

O|ITANCE i)6,SS3 EARTH TO RAMS

LQL |09,36 VL 12,SSl GAL -4,53 AZL 90.12 MCA EOS,S$ 8NA |84.01ECC ,ISSI| INC ,1153 VI 29,682

LOP 50,89 VP Et.S3T GAP .59 AZP 89.89 TAL 552.2! TAP t77,74 RCA 14T,23 APO 220,?R VE 84,904

GP "10,82 ZAL 139,SS ZAP SS,50 IT8 171,$5 ZAE 96,29 ETE |81,44 ZAC 91,80 ETC ETD,2S bVl t. TJ

DLA "9,?i RAL 341.68 MAD li40,9 VEL |1.9S9 PTH 9,?0 VNP 3.S5? DPA -34,?2 RAP 280,4T ECC 1,2St4

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ T|NE PO CST TIM [NJ 2 LAT INJ 2 LONG

2945.6t -20.5? 8T,59 202.68 129.81 18 3 2T 1945.6 -11.29 86.51

28_1,09 -24.09 80.11 206.41 123.36 12 48 I2 1821.1 -S.O5 90.42

2943.73 -19.96 98,36 209,05 118.30 lg 45 34 1643.? -S,96 47,60

2406.80 -16.9T 51.96 210.63 114.94 20 §T 18 1406,8 -5.39 30.S6

2133,62 "15,64 32.41 211.16 113,74 22 IT 24 1133.6 -4.80 10.02

1881.27 -16,97 13.33 210.63 114.94 23 31 24 881.3 -5.39 351.95

1690.54 -19.96 35T,28 209.05 118.30 O 33 3 690.5 "6.gS 355.52

DIFFERENT IAL CCRMECTION3

TO( 1.5267 TRA 3,7342 TC3-5,1948 SAD 1.1084

ROE .4439 RRA .3158 Re3 ".5194 FAU ,14160

FOE 3.7109 FRA 9.0144 FC3-7.7194 9SP 12284

BOG 1.5899 BRA 3.?894 BC3 5.220? FSP 2450

MZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 7176.6 SGR 1065,8 $G3 1389,1 8T 136,9 SR 35.8 SS 1OI,?

RRT ,9377 RRF .9573 RTF ,9794 CRT .9546 CRS -.9566 CST -.9998

SOB ?255,3 R23 ,1050 RI3 .9891 LSA 173.6 MSA 9.8 854 1.4

391 7246.0 SO2 366,T THA T.9S ELI 140.6 EL2 9.8 ALF 15.54

LAUNCH DATE APR 16 19?1 FLIGHT TIME 272.00 ARRIVAL DATE JAN 13 1972

HELIOCENTRIC CONIC

RL 150.12 LAL .00

RP 221.12 LAP .09

RC 194,659 GL -1.54

PLANETOCENTRIC CONIC

C3 16.215 VHL 4.027

LNCH 4ZNTH LNCN TIME

5O.OO I? 18 1?

60.00 10 3 31

?0.00 19 6 19

80.00 20 22 27

90,00 21 47 |8

100,00 23 5 18

liD,D0 O 9 42

DISTANCE 640.?62 EARTH TO MARS

L(_. 205,56 VL 32.364 GAL "4,61 AZL 90.19 HCA 206,64 SMA 184.14 ECC .20096 INC ,1910 VI 29,682

LOP 52,00 VP 21,901 GAP .40 AZP 89,83 TAL 331.?8 TAP 178.42 RCA 147,13 APO 221.14 V2 24,663

GP -10,29 ZAL 140.10 ZAP 55,18 [T8 171,?2 ZA[ 95,03 ETE 181,16 ZAC 92.33 £TC 270.29 LYI 2,21

DLA -?.14 RAL 34?,24 RAO 6641.1 VEL 11.673 PTH 8,71 VHP 3.58? DPA -34.19 RAP 289.43 [CC 1.2669

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTM INJ TIME PO ClT TIN IN! 2 LAT INJ 2 LONG

2942,6? -28.44 87.43 203.49 129,90 18 ? 20 1942.? -11.13 69.38

2817.03 -23.91 ?9.8? 207.25 123.46 18 52 28 1817,0 -O.6? 90,22

2638.2? -19.?9 68.04 209.91 118.42 19 50 18 1638.3 -8.73 4?.31

2399.96 -16,77 51.55 211.51 115.0? 21 2 2? 1400,0 -S,l? 30.20

2126.16 -13,83 31,98 212.05 113.8? 22 22 44 1126.2 -4,56 10.40

/8?4,43 -18,77 12,92 211,51 115,0? 23 36 33 874.4 -3.1T 351,5Y

168S,09 -19.79 556,95 209.91 118.42 O 3? 47 685.1 -6,73 336.23

DIFFEMENTIAL CORMECTION8 NID-COURSE EXECUTION ACCURACY ORBIT DETEMNINATION ACCURACY

TDE 1.5656 TRA 3,8954 TC3-3,2087 BAU 1,t339 SOT ?332.2 8GR 1006.2 $93 1300,5 ST 139.5 8M 33.0 88 100.3

RDE .4399 RRA .4Tgs RC3 -.4775 FAU .13783 RRT .9282 RRF ,9480 RTF ,9792 CRT .9468 CR8 -,9505 ClT -.9990

FOE 3.6715 FMA 8.9351 FC3°?.3589 SIP 12555 8GB T400,9 R23 *0990 RI3 .9798 LSA I74.6 MSA !0,4 85A 1.4

BOG 1,6262 BRA 3.9248 BC3 5.2305 FSP 2405 8GI 7391,6 SO2 371,4 THA ?,28 ELI 143.0 EL2 10.3 ALF 12.65

LAUNCH OAT[ APfl 16 1971 FLIGHT TIME 274,U0 AMRIVAL OAT[ JAN t3 liTI

HELIOCENTMIC CONIC DISTANCE 844,086 EARTH TO MAR8

RL ISO,I2 LAL ,DO LOL 20S,$6 YL $8,3?2 GAL "4.70 AZL 80,26 HCA 207.?4 8MA 184,27 EC¢ .20210 INC ,2810 Vl 88,882

RP 221,58 LAP ,|2 LOP 53,11 VP 21,885 GAP ,23 AZF 89,T7 TAL 331,3S TAP

RC |9?.209 GL -2,07 GP -9,10 2AL 140.51 ZAP S4,1D ETS 171.80 ZAE 93.82 ETE

PLANETOC[NTMIC CONIC

C3 16.5i4 VHL 4,070 DLA "7.47 RAL 347,85 RAD 6641.3 V[L 11,$88 PTN 6,?2 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT AIC INJ AZMTN INJ TIME

50,00 17 21 55 2940,88 -28,37 87,33 204.30 129.94 18 !0 56

60.00 18 8 31 2614,38 -|3.81 79,72 208,09 123,S3 18 55 26

70.00 |9 I0 44 2634,39 -12,68 97,8| 2lO,T? II8,Sl 19 54 38

8O.DD 20 2? 14 2394.90 -1lo62 SI,23 212,39 113.18 21 7 9

SO,DO 21 32 18 2120,55 -15.48 3|.82 212,23 ll3,gT 28 t7 36

100,OO 23 10 i 188R.3T -18.82 12.61 21_,39 115,18 23 41 13

110,O0 O 14 t lill,2l -19,86 356.72 210.?T !18.31 O 42 T

DIFF[N[HTIAL CCARECTION8 MID'COURSE EXECUTION ACCURACY

TDE I,GOYO TRA 4,O3il TC3-5.2188 8AU I,||iT 8GT 7484.3 $GR 952,8 893 12Y|,S

R06 ,43T$ RRA .4458 RC3 -.4398 FAU .|3410 RRT ,R172 RRF .9573 RTF ._,80

FOE 3.$544 FRA 8,84?3 FC3-?.OI3O 88P 12022 SO8 ?544.? R23 .0932 RI3 ,R755

SOS !.6655 8RA 4.06|4 8C3 S,ZST| riP 2357 SOl 7533,3 592 377.1 THA 8,68

LAUNCH DATE APM IS 197! PLIGHT TIME 2?8.00

l?g,OS RCA 147.83 APO 221,51 V2 24.82I

180.91ZAC 92,8I ETC 270.31LYI l,T3

3,819 DFA -33,70 RAP _89.44 ECC t.tTZe

PO ClT TIN INJ 2 LAT INJ ! LONG

1941.0 -11.06 69.31

1814.4 "O.T8 80.09

1834.4 -8,60 AT,tO

1394.1 -5,00 2G.91

1120.5 -4.30 IO.OI

889.4 -3,00 351.21

801.2 -G,SO 3_S.02

OmOlT DETERMINATION ACCURACY

iT 142,2 AR 32.2 88 Si,t

¢RT .9387 CR9 -.944| Cll ",9117

LIA 175.1 NSA IO.i IDA 1,4

ELI 145.4 ELI 10.9 ALF 11,01

ARRIVAL DATE JAM 17 1972

HELIOCENTRIC CONIC DIITAMCE 648.965 EARTH TO MAR1

RL 160.12 LAL ,DO LOL 203.36 VL 32,380 9AL "4,iO AZL 80,33 NCA 208,85 8HA 114,40 ECC .2032? INC .32|? VI !S.681

RP 222,81 LAP .|6 LOP $4.22 VP 21.630 GAP .D6 AZP 8G.?t TAL 330.gl TAP _?9.TS RCA 148.92 4PO 221,88 V2 24,79D

R¢ 199.946 GL -2.59 6P "6.55 ZAL 140,81 ZAP 53.05 IT5 IT1.8? ZAE 82.63 ETE 150.68 2AC 53.25 [TC t?0.34 LVl 1.29

PLANETOCENTMIC CONIC

¢3 lS.927 VHL 4,114 DLA "?.?3 RAL 348.43 MAD llAI,4 VEL lI,T03 PTH 8,?4 VHP 3,652 OPA -33,24 RAP 288.48 ECC I,!785

LNCH AZMTN LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTH IMJ TIME PO CAT TIN INJ 2 LAT INJ 2 LON_

50.00 I? 25 18 2940.34 -28,34 8?,30 205,11 129.96 18 14 15 1940.3 -tI.D3 68.29

60.00 16 13 13 2812,91 -23.T5 T9,63 208.92 123.37 !g 0 6 1812.g -8.56 60.02

?D.00 19 14 45 2631.gl -19,$8 6?,68 211,62 118.$6 1g $8 38 1831.9 -6,51 45.97

80,00 20 31 56 1391,40 -16,$2 $1,84 213.26 115.23 21 11 28 1391.4 -4,88 29.?3

90.00 21 56 4? 2115. S0 -15,37 31,38 213.51 |14.03 22 32 3 1116.6 -4.26 9.86

100.00 25 14 28 1865.87 -16.32 12,40 213.28 115.23 23 45 34 865.9 -4,88 551.09

118.00 0 18 9 16?8,?3 -19,38 358,58 211.62 118.36 0 46 7 6?8.7 -6.51 335.69

DIFFERENTIAL C01RECTIOM8 NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ 1.GS02 TRA 4.1799 TC3-5.2233 BAU 1.1856 SOT ?633.2 5DR 904.g $93 1242,0 ST |4S,D SR 31.6 SS 98.2

ROE .4362 RRA .4138 MC3 -.4060 FAU *13045 RRT .g046 RRF ,9250 RTF ,9788 CRT *9304 CRS -.9374 C5T -.9gg?

FOE 3.5959 FMA 8.7553 FCS-U,6737 B3P 13085 5GB 7686.7 R23 .8877 R13 .9792 LSA 177.S NSA ll,d 68A 1.4

6DE 1.7069 8RA 4,2003 8C3 5.2391 FIP 2308 3DR 7677,1 SG2 383.3 THA S.14 ELI 147.9 EL2 11,4 ALF 11.54

6OO



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE APm 19 tiT!

HELIOCENTRIC CONIC

RL 150.|2 LAL .DO LOt. 208.3l VL $2.398 GAL

RP 222.2? LAP .19 LC4 I S$.3| VP 21,791 GAP

R¢ 202.598 6b -).OO IP -9,93 ZAL 141o35 ZAP

PLANETOCENTRI¢ ¢¢R41¢

C3 17.303 VNL 4.160

LNCH AZNTN LNEH TIME

SO,DO 17 29 27

90.00 19 16 39

?0.00 19 18 29

80.00 20 35 3$

90.00 22 0 83

100.00 23 18 2T

110.00 0 21 51

OIF_[RENTIAL CONRECTION8

TOE 1.8961TRA 4.3243 TC3-S.ZE3? BAU 1,2115

ROE .4392 RRA .3940 Re3 -.3754 FAU ,1267T

FOE 3.5619 FRA 8.6609 FC3-6.3429 DSP 13346

ODE 1.7513 BRA 4.3413 BC3 8.2372 FSP 2259

LAUNCH DATE APR IG 19?1

FLIGHT TIN£ E?e.OD ARRIVAL OATE JAN 89 IO?2

OISTANCE 053,087 EAIYH TO MARl

"4,89 AZL 90,39 HCA 209,9S 9MA 194'|4 [CC ,2044? INC ,3959 Vl 29,9i2

-.11 AZP 89.0T TAL 330.47 TAP 180.41 RCA 140.81 APO 222.27

S_.O$ ITS 171,95 ZAE 91.47 ETE 100.49 ZAC 93.6? ETC 270.37

V2 24.738

LY! .8S

OLA "7.98 RAL 549,00 lAD 0641.0 VEL 11.719 PTN 0.T5 VHP 3,697 DPA -52.81 RAP 289.5? EC¢ 1.2040

L'I TIME INJ LAT INJ LONG |NJ RT A$¢ INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2940.6? -29.34 0?.52 205,92 129.95 _8 17 28 1949.7 -ll.OS 69.30

2812.5S -25,74 79.91 209,79 125.58 lg 5 50 1812,8 -8.68 60.00

2630.68 -19.54 ST.Sg _12.48 119.58 20 2 20 1030.7 -5.46 46.91

2589.30 -16.4S 90o91 214.12 115,2T 2I 15 25 1589.3 -4.81 29.61

2114.09 -15.50 31.23 214.08 114.08 22 39 T 1114.1 -4.18 9.72

1863.?? -16.40 IE,28 214,12 115.27 23 49 51 863.8 -4.81 $50.98

16TT. SO -19,54 396,§0 212,48 118.56 0 49 49 677.5 -6,4A 335.83

HELIOCENTRIC CONIC

RL 150.12 LAL .DO

RP 222.65 LAP .25

RC 205.250 GL -3.39

PLANETOCENTRIC CONIC

C3 17.692 VHL 4.209

LNCH AZMTH LNCH TIME

$0.00 17 31 24

60.00 18 19 49

70.00 19 21 54

80.00 20 39 15

90.00 22 4 39

100.00 23 22 6

110.00 0 25 19

Dlflr[R(NTIAL CCRRECTION6

TOE 1.7434 TRA 4.4999 TC3-5.2190 8AU 1,23?2

flOE .4370 RRA .3559 RC3 -.347T FAU .12303

FOE 3.5262 FRA 8.5626 FC5-6.0205 DSP 15608

BDE 1.7973 9RA 4,4840 BC3 5.2306 FSP 2211

MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

91T TT?g.4 SGR 892.4 $G5 1212.8 IT 147.7 8R 31.1SS 9?.1

RRT .8903 RRF .9111RTF .9785 CRT .9219 ERR ".9508 CST ".9999

SGB 7827.1 R23 .0829 RI3 .9789 L$A ITg.t NSA 11.8 89A 1.4

961 7817.3 862 390.0 THA 5,65 ELI 150.5 EL2 11.8 ALF 11.05

FLIGHT TIN[ 280.00 ARRIVAL DATE JAN 21 1972

DISTANCE 657.143 EARTH TO MARS

LOL 205.38 VL 32,396 GAL -4.99 AZL 90.44 HCA 211.04 8HA 184.68 [CC .20869 INC ,4418 Vl 29.682

LOP 96.40 VP 21.?60 GAP ".2? AZP 89.62 TAL 350.02 TAP 181.06 RCA 146.69 APO 222.66 V2 24.696

GP -8.55 ZAL 141.71 ZAP 51.08 ETS 172,02 ZAE 90.35 [TE 180.31 ZAC 94.05 ETC 2?0.41 LVI .44

OLA -9.18 RAL 349.50 RAD 6641.8 VEL 11. 755 PTH

L-I TIN[ INJ LAT

2941.9T -28,41

2613.16 "23,T6

2650.55 -19.54

2389.44 -19.44

2112.90 -15.27

1862.92 -31.44

1677.57 "19.54

6.77 VHP 3.722 DPA -52.41 RAP 289.69 ECC 1.1912

INJ LONG |NJ RT ASC INJ AZNTM INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

87.38 206,73 129.92 18 20 26 1941.9 -11.11 69.35

79.65 210.59 123.56 19 9 41 1813.2 -8.71 60,05

67.58 213.33 118.59 20 5 45 1650.6 -6.;6 49.90

50.86 214.98 115.28 21 19 5 1588.4 -4.79 29.56

31.10 2|5.54 114.10 22 3952 1112.9 -4.14 9.66

12.23 214.98 115,28 23 53 9 862,9 -4.78 350.93

356.50 213.33 118.59 O 53 14 677.4 -5.46 535.82

MID-COURSE EXECUTION ACCURACY _DIT DETERMINATION ACCURACY

$GT 7921.8 IGR 624.4 SG5 1183.3 ST 150.5 SR 50.7 SS 95.9

RRT .8745 RRF .0955 RTF .9792 CRT ,9133 CRS -.9259 CST -.9995

&GO 7964.6 R23 .0784 R15 .9785 LSA 180.7 NSA 12.3 SSA 1.3

SGI T954.6 SG2 399.5 THA 5.21 ELI 153.1 EL2 12.3 ALF 10.91
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 17 IgTl

NELIOCENTRIC CONIC

RL 150.16 LAL .DO

RP 207.32 LAP 'i.BS

RC 56.291GL -11.33

PLANETOCENTR|C CONIC

C3 38.284 VHL 6,187

LNCH AZMTH LNCM TIME

50.00 17 39 52

60.00 18 44 18

?O.OD 20 5 52

80.00 21 43 11

90.00 23 18 17

100.00 0 29 59

t10.00 1 9 14

FLIGHT TIIIE 120.00 ARRIVAL DATE AUG IS IITI

DISTANCE $41.313 EARTH TO MARl

Lq_,. 20S.34 VL 34.654 GAL "5.31 AZL 52.02 NCA 1|3,B! RMA 234.18 ECC .3R904 INC 2o018! Vt It.iT4

LOP 31g,g? VP 18,712 GAP 20,88 AZP 88,19 TAL 340,16 TAP 93.78 RCA 147.76 APO 320.S0 V2 68.420

GP 1.B4 ZAL I86.63 ZAP 171.70 ITS 166.32 ZAE 172.07 ET[ 118.83 ZkE 102.73 ETC 276.49 LVl -18.09

DLA "20.83 RAL 340,09 RAO GI|O.I VEL 12,$78 PTH 7.44 VMP 10,14B DPA "17.12 RAP 314,31 ICE 1.6501

L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO ¢8T TIN INJ 2 LAT INJ 2 LONG

2876.09 -25.48 83.85 206.03 131.64 18 2? 46 1676.1 -7,84 66.52

2704,74 "19,55 ?3.58 211.19 125.97 19 29 23 ITO4.? -3.87 54.75

2464.96 -13.88 58.09 215.15 121.53 20 48 57 1465.0 -.16 36.22

2160.40 -9.38 37.61 217.80 I1B.4e 22 19 11 1160.4 2.93 I?.05

1853.63 -7.51 IB.03 218.77 117,33 23 49 10 853.6 4.20 355.17

1634.87 -9.38 358.98 217,$0 118,48 D 57 13 654.9 2.93 338.40

1511.78 -13.88 347.00 215.15 121.53 1 34 26 511.8 -.16 32?.14

DIFFERENTIAL CORRECTIONS

TDE -.6553 TRA-I.3g4s TC5 -.0490 BAU .0577

ROE -.5566 RRA .1013 RE3 ,1015 FAU .03762

FOE .4342 FRA 1.443g F_3 -.8507 BBF 2377

BOB .8598 BRA 1.403g BC3 .1127 FBP 212

LAUNCH DATE APR 17 1971

HELIOCENTRIC CONIC

RL 150.16 LAL .00

RP 207.22 LAP -1.85

RC 50.455 GL -II.7I

PLANETOCENTRIC CONIC

C3 36.263 VHL 6.022

LNCH A2NTH LNCH TINE

50.00 17 42 13

60.00 18 47 9

70.00 20 g 24

80.00 21 47 50

90.00 23 23 5

100.00 0 34 18

110.00 | 12 46

NIC-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 1508.6 $C,R 554.0 SG3 157.2 3T 35.7 8R 25.9 S6 25.8

RRT .1016 RRF ".1105 RTF -.7858 C_T .7704 CRS .6133 CST .9746

SGB 1607.1 R23 -.0188 R13 ".7842 LSA 49.0 NSA 16.9 38A 1.1

3GI 1509.8 SG2 550.7 THA 2,48 ELI 42.6 EL2 14.2 ALF 32.36

FLIGHT TIME 122.00 ARRIVAL DATE AUG 17 1971

DISTANCE 343.871 EARTH TO NARS

LOL 206.34 VL 34.506 GAL -5.17

LOP 321.23 VP 26.532 GAP 20.18

GP 2.02 ZAL 126.65 ZAP 170.85

DLA -20.95 RAL 340_32 RAD 6649.3

L-I TIME INJ LAT INJ LONG

2853.56 -24.55 82.79

2682.87 -18.67 72.40

_441.10 -13.02 36.76

2134,04 -8.52 36.13

1825.85 -6.68 14.45

1608.51 -8.52 357.50

1487.92 -13.02 343°68

AZL 92.04 HCA 114.88 8NA 230.02 ECC .35734 INC 2.0379 Vl 29.6?4

AZP 89.14 TAL 340.22 TAP 95.09 RCA 147.83 APO 312.22 V2 26.432

ETS 167.15 ZAE 172.43 ETE 112.70 ZAC 102.76 ETC 276.58 LVI -18.28

VEL 12.496 PTH 7.38 VHP 9.838 DPA -1S.94 RAP 314.7_ E¢C 1.5908

INJ RT ABC INJ AZNTH [NJ TINE PO CST TIN INJ 2 LAT [NJ 2 LONG

205.47 132,13 18 29 49 1855.6 -G.82 65.64

210.64 126.39 19 51 52 1682.9 -3.01 53,73

214.61 121.86 20 50 5 1441.1 ,75 36.98

217.29 118.72 22 23 4 1134.0 3.82 15.58

218.28 117.54 23 53 29 825.9 5.08 353.61

217.29 118.72 1 1 T 608.5 5.82 336.94

214.61 121.86 I 37 34 487.9 .75 325.90

DIFFERENTIAL CORRECTIONS

TDE -.6563 TRA-1.3881 TC3 -.0444 BAU ,0569

RDE -.5389 RRA .1513 RC3 .1087 FAU .05984

FD[ .4486 FRA 1.5023 FC3 -.9273 BSP 2497

BOB .8492 BRA 1.5963 BE3 .1174 FBP 228

LAUNCH DATE APR 17 t971

MID-COURSE EXECUTION ACCURACY CItBIT DETERMINATION ACCURACY

8GT 1346.9 SGR 551.2 SG3 IBT.B ST 37.7 6R 25.7 3S 26.7

RRT .1116 RRF -.1206 RTF -.7893 CRT .7735 CR3 .6118 CST .9733

SGB 1642.2 R23 -.0200 R13 -.7897 LSA 50.1 MBA 17.0 SBA 1.1

SGI 1548.3 302 547.2 THA 2.60 EL! 43.4 EL2 14.2 ALF 51.55

FLIGHT TIME 124.00 ARRIVAL DATE AUG 19 1971

NEL|OCENTRIC CONIC

RL 150.18 LAL .00

RP 207.13 LAP -1.85

RC 56.70! GL -12.10

PLANETOCENTRIC CONIC

C5 34.592 VHL 5.864

LNCH AZNTH LNCN TIME

50.00 17 44 36

60.00 18 50 4

70.00 20 13 2

80.00 21 52 O

gO.O0 23 28 2

100.00 0 35 48

llO.OO I 16 24

OISTANCE 346.576 EARTH TO NARS

LOL 206.34 VL 34.366 GAL -5.04 AZL 92.06 HCA 116.14 3HA 226.24 ECC .34630 INC 2.0574 Vl 29.6?4

LOP 322.50 VP 26.360 GAP I9.?O AZP 89.09 TAL 340.28 TAP 96.42 RCA 147.89 APO 504.59 V2 26.443

GP 2.09 ZAL 125.64 ZAP 169.98 ETA 167.84 ZAE 172.69 ETE 106.20 ZAC 102.79 ETC 276.67 LV_ -18.48

DLA -21.29 RAL 340,54 RAD 6648.7 VEL 12.422 PTH 7.33 VHP 9.541DPA -16.75 RAP 515.09 ECC 1.5660

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2835.04 -23.61 81.75 2D4.94 132.59 18 31 51 1835.0 -S,T9 64.YT

2660.93 -IT.TO 72.25 210.10 126.72 19 34 25 1660.9 -2.05 52.68

2417.04 "12.15 55.44 214.10 122.17 20 53 19 1417.0 1.67 35.72

2107.27 -7.54 34.63 216.80 118.95 22 27 8 lID7,5 4,72 14.10

1797,52 "5.79 12,85 217.81 117.73 25 58 0 797.5 5.98 352.0t

IRe1.?5 -7.64 355.99 215.80 118.95 I 5 IO 581.7 4.72 535.47

1463.86 -12°15 344,31 214,10 122,17 I 40 48 463.9 1.67 $24,64

DIFFERENTIAL CORRECTIONS

TOE -.6551 TRA-I.3795 TC3 -.03T1 BAU ,0581

ROE -.SLIT IRA o1414 RE5 .1161 FAU .94013

FOE .4639 FRA 1.5838 FC3-1.0101 BSP 2587

BOB .6375 BRA !o3857 BC3 .1221FSP 246

MID-COURSE EXECUTI(._ AcCuRACY ORBIT DETERMINATION ACCURACY

SGT 1582.3 SGR 548,0 503 t79.1 ST 58.7 5R 25.6 IS 27.8

RRT ,122I RRF ".1317 RTF "._,58 CRT .7756 CR$ .GIO? CAT *l?2l

5GB 1174.8 R23 ",0218 R13 -,7952 LSA 51.2 NSk I?.D 58A 1.1

SG! 1584,0 302 543,4 THA Eo?§ ELI 44.2 EL2 14.1 ALF 30.84

LAUNCH DATE APR IT lgY! PLIGHT TIME 126.00 ARRIVAL DATE AUG 21 IgYt

NELIOCENTRIC CONIC DISTANCE 149.412 EARTH TO MAR8

RL 150.16 LAL .DO LOL E06.34 Vk 34.834 GAL -4.90 AZL 92.08 HCA 117.40 BNA 222.75 ECC .33587 INC 2.0774 Vt 2R.574

RP 20?.05 LAP -1.84 LOP 323,76 VP 28.197 GAP 19.22 AZP 89,04 TAL 340,35 TAP 97.?6 RCA 147.98 APO 2g7,$2 V2 26,435

RC 5?,030 GL -12.50 GF 2.18 ZAL 126.83 ZAP 159,10 ETA 168,42 ZAE 172.85 ETE 99.83 ZAC 102.82 ETC 2?6.78 LVI -18.67

PLANETOCENTRIC CONIC

C3 32.660 VHL S.?I5 OLA -21.64 RAL 340,75 RAD 6648.0 V[L 12.352 PTH T.28 VHP g,258 DPA -18,57 RAP 315.43 ECC !.5375

LNCH AZHTH LNCH TINE L-I TZM[ INJ LAT INJ LONG INJ RT ABE INJ AZNTH INJ TIHE PO CAT TIH INJ 2 LAT INJ 2 LONG

50.00 17 47 ! 2814,55 -22.66 80.72 204.43 133.03 18 33 35 1814.6 -4,?6 63.91

60.00 18 53 3 2638.g4 -16.88 70.06 209.60 127.16 19 37 2 1638,g -1.08 51,65

70.00 20 16 47 2392.80 -11.27 54.12 213.61 122.46 20 56 40 1392.8 2.60 34.46

80.00 21 50 42 2980.10 *6.74 35.11 216.35 119.15 22 31 22 1080.1 S.63 12.sg

go.o0 23 33 IS 1768.63 -4,87 11,23 217,37 117.89 24 2 44 768.6 6.89 350.38

100.00 0 43 29 1354.57 -6.74 354.48 216,35 119.15 1 9 24 554.6 5.63 533.95

110.00 ! 20 g 143g.62 -1i.27 343.04 21].6! 122.46 1 44 9 439.6 2.60 323.38

DIFFERENTIAL CORRECTION8 NID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE -.6525 TRA-!.3696 TC3 -.0279 BAU .0556 SGT 1616.1 $GR 544.7 SG3 191.2 ST 39,5 BR 25,4 $S 28.6

RDE -.5051RRA .1314 RC3 .1243 FAU .04147 RRT .13_3 RRF -.1437 RTF -.8026 CRT .7780 CRS .6097 CST .9710

FOE .4800 FRA !,6287 FC3-1,0994 B3P 2666 $GB 1705.4 R23 -.0235 R13 -.8031 LBA 52.2 NSA 17.1 38A 1.2

BDE .8252 BRA 1.3761BC3 .1274 FBP 264 SG1 1617.9 SG2 539.2 THA 2.09 EL1 44.8 EL2 14.1ALF 29.81
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR IT IS71

HELIOCENTRIC CONIC

RL tSO.tS LAL .DO

RP 206.97 LAP "1,84

RE 57.440 GL -11.90

PLANETOCENTRIE CQNIC

CS SI.OSS VHL 5.5TS

LNCH AZMTH LNCH TINE

30.00 1? 45 28

S0.DO 18 SS S

TO.DO 20 20 39

80.00 22 I 35

SO.DO 25 38 44

100,00 O 48 22

FLIGHT TIN| 125.00 JUltiVAL OAYE AU& 23 liT!

DISTANCE 3S2.314

LOt. 20R.34 VL 34Q|OD GAL -4.?? AZL t2.|O H_4 SiS.S? IN&

LOSD 325,03 VP 2S,OA! GAP It.?S A2P 18.$1 7AL 340,44 TAP

GP 2.2S ZAL |2$.59 ZAP |M.EO ET8 $S8.90 ZAE |?E.D2 [T_

EARTN TO MARS

|l|,ll |CC ,3|10| INC I.DtY! VI 21.S74

JS.ll RCA 145.03 APO 281.24 V2 26,462

13.21ZAC I02.i? [TC 2?4.i4 LV| -18,8S

DLA -t|.OO RAL 340.S| RAO 8547.4 V[L 11.|81 PTN Y.23 YiAP S,D?3 DPA "|R, 38 RAP 315. ?6 2CC I.l|ll

L-I TIN| |NJ LAY |NJ LONG |HI R7 ARC |NJ AZNTN |NJ TIN( POCST TIN INJ 2 LAT INJ 2 LONG

2794.14 -|I.TI 79,?| |03,05 |33,44 18 3R | 1794.1 o3,74 S3.03

25tS,93 -IS,D7 U.O| |09.18 IS?.Sl St 39 43 IllS.| ",ll SD.SS

23M,38 "lO. 38 58. ?9 |13,11 l||. 78 El O Y 1368.4 3.53 33.18

2052.50 -5.83 31.56 8iS.S2 |19,34 El 35 4T 1052.5 1.85 I1.01

1739.13 -3.93 9.37 816.96 ItS.D3 24 ? 43 T3S.! 7.82 )AS.TO

t526,97 -5.83 358.94 2|5,92 |19.34 ! 13 49 587.0 S.58 332.43
110.00 1 24 1 1415.19 °|0.38

DIFFERENTIAL CCRRECTION8

TOE -.6488 TRA-I.338e TC3 ",Ot?| BAU .D|Sl

RDE ",4890 RRA .|214 RE3 .1327 FAU *OASIS

FOE .4965 FRA I.IgGG FC3-1.1955 DIP 8739

DOE .9125 DRA 1,3642 BE3 ,|339 FSP SIS

LAUNCH DATE APR |? 1971

HELIO¢ENTR|C CONIC

RL 150.16 LAL .00

RP 206.90 LAP -1.64

RC 57.930 GL -13.32

PLANETOCENTRIE CONIC

C3 29.572 VHL S.438

3Al,?I |13,1i 188.72 I 47 3R

NID-C_RIE EXE(UTIMI ACCURACY

SGT ll4?,S IGR 541 .t $43 204.0

RRT ,1453 RRF ".ISis RTF -.SDO|

SG8 I734,4 88] 0.0|57 RI3 -,8095

SGI IiSO.O $48 |34,? THA 3.05

FLIGHT TIN( 130.00

DIITANC[ 355.423

LOL 206.54 VL 33.090 GAL -4.65 AZL 02.|2 HCA 110.94 IRA

LOP 526.20 VP 25.095 SAP |0.29 AZP 58.04 T/d. 340.55 TAP

GP 2.36 ZAL 125.54 ZAP 167.28 ETS 16g,32 |AS 172.90 ST[

OLA -22.58 RAL 541.14 MAD 6646.8 VEL 12.22? PTN 7.18 VHP

LNCH AZNTH LNCH TIN| L-I TIN| INJ LAT

SO.DO 17 Sl S? 277S.80 "20.75

60.00 19 sg 13 2594.92 -IS.05

70.00 20 24 39 2343.70 -9.47

80.00 22 6 40 ?024,46 "4.59

90.00 25 44 29 1705.98 "2.96

100.00 D 53 28 1495.95 "4.89

110.00 I 28 1 1390.6| -9,47

DIFFERENTIAL CCRRECTION6

TD( -.4448 TRA-I.3470 TC3 ".0059 OAU .DSQO

RDE -.4735 RRA .1115 RE3 .1415 FAU .04441

FDE .5139 FRA 1.7685 FCS-1.3001BSP 280?

BDE .8000 BRA 1.3516 BC3 .1417 FIP 30?

LAUNCH DATE APR 17 1971

HELIOCENTRIC C(_NIC

INJ LONG INJ RT ARC INJ AZNTH INJ TIN[

78.72 203.50 133.65 18 38 11

S7,77 208.57 1_7.84 19 42 |S

51.47 812.73 122.9Y 21 3 42

30.02 215.53 !19.49 22 40 25

7.58 216.59 118.14 24 12 58

351.39 215.53 $1g.dg I 18 27

340.59 212,73 122.97 ! 51 II

MID-COURSE EXECUTION ACCURACY

SGT 1878,4 SC_ 537.4 SG5 217.8

RRT .1586 RRF ".1713 RTF -.8158

SOB IT62.4 R23 -.0280 R13 -.8164

SG1 1180.8 SG2 129.8 THA 3.23

FLIGHT TIH£ 132.00

DISTANCE 355.5T?

RL 150.16 LAL .00

RP 206.85 LAP "1.83

RC 58.496 GL -15.74

PLANETOEENTRIC CONIC

C3 28.197 VHL 5.310

LNCN AZNTH LNCH TIRE

50.00 I? 54 30

60.00 19 2 25

70.00 20 28 45

80.00 22 12 0

90.00 23 50 33

100.00 0 58 48

liD.DO I 32 8

LOL 206.34 VL 53.875 GAL -4.53 AZL 92.14 HCA 121,208MA

LOP 527.55 VP 25.755 GAP 17.83 AZP 58.89 TAL 340,65 TAP

GP 2.45 ZAL 125.47 2AP 166.34 ITS 169.$7 ZAE 172.82 [TE

DLA -22.?i RAL 341.33 MAD 6646.3 VEL 12,171 PTH 7.13 VHP

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIN[

2753.55 -19.79 77.75 203.08 134.19 18 40 23

2572.91 -14.13 66.65 208.25 128.14 I9 45 18

2319.05 -8,55 50.14 212.34 123.19 21 ? 25

1995.96 °3.93 28,45 215,17 119,52 22 45 16

1678,13 "t.97 6,16 215,26 110.22 24 I8 31

1470.44 -3,85 349.82 215,17 119.62 I 23 18

13SS.SS -8.53 339.06 212.34 123.19 I 54 54

DIFFERENTIAL C_RECTIONS

TOE -.6404 TRA-I,3343 TC3 .0053 8AU .05IS

ROE ".4581 RRA ,1014 RE3 ,1508 FAU .04101

rOE .5520 FAR 1o0433 FCS-I,4185 |8P 2888

S0E ,?lYe 8RA 1.3303 8C3 ,lilt FSP 331

LAUNCH DATE APR 17 IgYl

415.2 3.53 322.10

GO|? DETERMINATION ACCURACY

8T 40.3 SR |5.2 iS SS.S

CRT .?SO2 Cfl$ .0008 C8? .STOO

LIA 53.3 NIA |?.| IIA 1.$

!ELl 45.4 EL2 14.0 ALF 21.05

ARRIVAL DATE AUG 25 19?1

EARTH TO MARS

816.74 ECC .31675 IN( 2.1189 Vl 21.074

100.47 RCA 148.09 APO 211.3l V2 26.400

BY. IS 2AC 102.92 ETC 276.92 LVI -16.06

S.793 OPA -16.20 RAP 315.11 [C¢ 1.4867

PO CST TIN INJ 2 bAT INJ 2 LONG

1773.8 -2.72 62.20

1594.0 .66 49.53

1345.8 4.40 31.89

1024.5 7.4? S.5O

709,0 8.75 346.96

498.9 ?.4? 330.87

390.6 4.46 320.91

C_BIT DETERMINATION ACCURACY

8T 41.0 SR 21.0 IS 30.5

CRT .7826 CRS .SOB2 CSY .9689

LSA 54.3 NSA 17.2 IRA 1.2

ELI 46.0 EL2 13.9 ALF 28.32

ARRIVAL DATE AUG 27 1971

EARTH TO MARS

214.00 ECC .30795 INC 2.1405 Vl 29.6?4

|01.85 RCA 148.16 APO 280.02 V2 26.476

81.64 ZAC 102.97 ETC 2TS.S9 LVI -19.25

8.441 DPA -16.01 RAP 316.41 ECC 1.4641

PO CST TIM INJ 2 LAT INJ 2 LONG

1753.6 -I.70 O1.36

1572.9 1.83 48.48

1319.D 5.40 30.59

996.0 8.41 Y.90

678.1 g.?o 545.21

470.4 0.41 529.27

365.9 5.40 319,51

NID-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1707.6 $GR 533.3 SG3 232,4 IT 41.? SR 24.0 S| 31.8

RRT ,I731RRF ",II?| RTF -,_20 CRT ,7853 CRI .lOll Ell ,IS?f

548 1789,0 R23 "*0_05 RI3 ",R227 LIA 55.3 NIA 17,2 SIA 1.2

84| |?10,4 S52 584.6 THA 3,42 8Ll 46.6 EL8 13,8 ALF 8?.S3

FL|GHT TIH[ 134,00 ARRIVAL DATE AUG 28 tOYS

MELIO¢EHTRIC CONIC DISTANCE 31I,ll? EARTH TO HAR8

RL 150,16 LAL ,00 LOL 805,34 VL 33,??$ GAL "4,41 AZL |2,It HCA 188,47 RNA 811,$4 [CC ,29057 INC 2,1SSS Vl 88,S?4

RP 205,80 LAP "!.82 LOP 388,53 VP 85.$88 SAP I?.3S AZP 85,84 TAL 340,?4 TAP I03,8| RCA t48.22 APO 2?3.0? V2 Sl,482

RE SS,13? GL "14,15 SP 2.SS ZAL 18S,3S ZAP I55,35 (T8 155,97 ZA8 178,70 [TE ?S*?| ZAC 103.04 [TC 87?,05 LVI -15,44

PLANETO¢ENTRI¢ CONIC

C3 29.925 VHL 5.189 DLA "23.15 RAL 341.51 RAO 1645,8 V[L 12.$18 PTH ?,05 VHP 8,11? DPA "15,82 RAP 318.59 [CC 1.443!

MID-COURSE EXECUT$ON ACCURACY

$GT _735.6 $GR 520.S $45 247.S

RRT .1888 RRF -.2045 RTF -.8278

SGB 1814.6 R23 -.0332 RI3 -.8286

SGI 1738,8 SG2 519.1 THA 3.62

LNCH AZNTH LNCH TIN8 L-I TIHE INJ LAT

SO.O0 l? 5? 5 8?33.48 -18.84

60,0D 15 5 42 2550,93 "13o20

7D.OO 20 33 3 2294.15 -?,62

80,00 22 1? 55 1966.g? -2.g5

gD.00 O 0 $2 I446.51 ",05

100.00 l 4 23 1441.44 "2.05

110.00 I 36 25 1340.g? "?.62

DIFFERENTIAL CQ_RECTION8

TDE -.6358 TRA-1.3215 TC3 .01g4 BAU .0553

ROE -.4442 RRA .0914 RCS .1607 FAU ,04?72

FOE .5504 FRA t.0221 FC3-1,$342 BSP 2930

BDE .7756 8RA 1,3247 DC3 ,1610 FSP 555

|NJ LONG INJ RT ARC |NJ AZNTH INJ T1H8 POCST ?|N INJ 2 LAT INJ 8 LONG

71,?9 808,69 |34.54 18 42 38 1733,4 -.IS SO.SI

65,53 80?,8? t28,43 lg 45 13 1550,g 2.70 4?,43

48.82 211.98 123.30 21 11 I? 1294.! 8,34 29,2_

25.55 254.85 119.72 22 50 22 967,0 9.36 6.27

4.39 215.96 I18.27 0 28 lg 646.5 10,66 343.30

348.22 214,85 liD.?2 1 28 24 441.4 9.36 327.64

337,?3 211.08 123.39 1 $8 46 341.0 S.34 318.19

CRBIT DETERN1NATION ACCURAEY

ST 42.4 SR 24.6 SO 52.6

CRT .7881CR8 .6075 C$T .9665

LSA 54.3 NSA 17,2 $_A t.2

ELI 47.1 EL2 13.G ALF 26.99
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 17 1971

NELIO(EHTRIE COMIC

RL 150.tG LAL .DO

RP 209.75 LAP -1.82

RC 59.850 GL -14.62

PLANET_ENTRIC COMIC

C3 25.747 VHL 5.074

LNCH AZNTH LNCH TIME

SO.OO 17 59 43

60.00 19 D 4

70.00 20 57 25

90.00 22 23 26

90.00 O ? 39

100.00 t 10 14

110.0D I 40 50

FLIGHT TIN( I$G.00 ARRIVAL DATE AUG 31 1571

DISTANCE 3G5.t35

LOL 206.34 VL 33.671 GAL "4.29 AZL 92.19 HCA 163.T4 8MA

LOP 330,10 VP 2S.493 GAP 16.95 AZP 68.79 TAL )40.15 TAP

GP 2,67 ZAL 129.29 ZAP 164.41 ET8 170.23 ZAE 172.54 ETE

EARTH TO MAR1

209.38 ECC .2|114 ]HE 2.1154 Vl 21.174

104.56 RCA 148.26 APO 27D.20 V2 29.467

72.§3 ZAC 103.11 [TC 277,15 bY! *ID.G4

DLA -23.57 RAL 341.60 lAD 6645.3 VEL 12.071 PTH ?.OS VHP 7,941 DPA -15.63 RAP 316.DS ECC 1.4237

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2713.42 -l?.Bl 75.81 202.33 134.86 16 44 36 1713.4 .31 59.68

2525.96 -12.27 t4.42 207.51 121.lt 19 51 13 1329.0 3.79 46,57

2269.09 -6.68 4?.49 211.65 123.57 21 15 17 1269.1 7.28 27.95

1937.44 -1.96 25.23 214.57 119.80 22 55 44 937.4 10.51 4.60

1614.00 .09 2.58 215.71 116.20 0 54 33 G14.0 11.64 341.50

1411.91 -1.96 346.60 214.57 119.80 I 35 46 411.9 10.31 325,97

1315.91 -6.68 336.41 211.65 123.57 2 2 46 31S.9 7.28 316.87

DIFFERENT IAL coqMEETION8

TDE -.6307 TRA-I.3077 TC3 .0334 8AU .OSOO

ROE -.4303 RRA .0812 RE3 .1711 FAU .04935

FDE .5695 FRA 2.0047 FC3-1.6661 88P 2983

DOE .7635 iRA 1.3102 BC3 .1743 FGF 383

NID-COURSE EXF_CUTION ACCURACY CROIT DETERMINATION ACCURACY

8GT 1761.8 $GR 325,5 993 264.5 ST 43.0 5R 24.3 88 55.7

RRT .2059 RRF ".2230 RTF -,8333 CRT .7912 CR8 .6073 CST .9952

$GB 1838.5 R23 -.0363 R13 -.134! LSA 37.3 M$A 17.2 85A 1.2

SGI 1785.4 882 513.2 THA 3.84 ELI 47.6 EL2 13.5 ALF 28.35

LAUNCH OATE APR 17 1971 PLIGHT TIN( 138.00 ARRIVAL DATE 8(P 2 1971

HELIOCENTRIC CCNIC DISTANCE 368.525 EARTH TO NARD

RL 150.16 LAL .DO LOL 206.34 VL 33.578 GAL -4.18 AZL 92.21 HCA 125.01 8NA 207.31 ECC .28446 INC 2.2089 Vl 2D.D74

RP 206.72 LAP -1.51 LOP 331.37 VP 25.374 GAP 16.53 AZP 68.73 TAL 340.97 TAP 105.97 RCA 148.34 APO 296.29 V2 76.491

RC 60.633 GL -15.07 GP 2.79 ZAL 126.18 ZAP 163.41 ET8 170.46 ZAE 172.37 ETE 69.00 ZAC 103.19 £TC 277.19 LVI -19.83

PLANETOCENTRIC CONIC

C3 24.657 VHL 4.966 DLA "24.00 RAL 341.86 RAO 8644.8 VEL 12.026 PTH 7.02 VHP 7. 703 DPA "15.44 RAP 317.10 ECC 1.4056

LNCH AZHTH LNCH TIME L-I T1NE XNJ LAT INJ LONG ZHJ RT ARC ZNJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 18 2 24 2693.57 -16.92 74.94 202.01 135.16 18 47 18 1693.6 1.31 58.85

60.00 19 12 32 2507.0D -11.34 G3.33 207.19 128.94 19 54 19 1507.1 4.72 45.32

70.00 20 42 3 2243.88 -5.73 46.16 211.37 123.73 21 19 27 I243.9 8.23 26.D1

80.00 22 29 36 1907.30 -.94 23.57 214.34 11g.64 23 I 23 907.3 11.27 2.88

90.00 0 14 52 1580.47 1.10 .71 215.51 118.26 O 41 12 590.5 12.63 339.54

lOO.O0 1 16 23 1381.7D -.94 344.94 214.34 116.84 1 39 25 381.0 11.27 324.25

110.00 I 45 25 1290.70 -5.73 335.07 211.37 123.73 2 G 56 290.7 8.25 315.53

DIFFERENT IAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6253 TRA-I.2932 TC3 .0476 8AU .OG20 8GT 1786.3 8GR 521.G $93 282.2 6T 43.6 SR 24.1 89 34.4

ROE -.4169 RRA .0710 RC3 .1D20 FAU .05150 RRT .2245 RRF -.2434 RTF -.8384 CRT .7948 CR8 .6074 CST .9T38

FOE .5890 FRA 2.0915 FC3-1.8081 6SP 3038 6GB 1660.9 R23 -.0397 R13 -.8393 LSA 58.3 NSA 17.2 555 1.2

DOE .7515 BRA 1.2952 9C5 .1882 FSP 412 881 1790.5 8G2 507./ THA 4.08 ELI 48.0 EL2 13.3 ALF 25.82

LAUNCH OATE APR 17 1971 PLIGHT TIME 140.00 ARRIVAL DATE 8EP 4 1971

HELI(XENTRIC CCNIC DISTANCE 571.581 EARTH TO NAR9

NL 150.16 LAL .DO LOL 206.34 VL 33.489 GAL -4.0? AZL 92.23 HCA 126.28 SMA 205.39 DEC .27749 INC 2.23_1 Vl 29.574

RP 206.70 LAP -1.80 LOP 332.64 VP 25.259 GAP 16.11 AZP 88.68 TAL 341.09 TAP 107,37 RCA 148.40 APO 2_.39 V2 26.494

RC 61.483 GL -15.53 GP 2.91ZAL 126.06 ZAP 162.38 ETA 170.65 ZAE 172.29 ETE 86.11ZAC 103.28 ETC 2?7.25 LVI -20.02

PLANETOCENTRIC CONIC

C3 23.649 VHL 4.853 DLA -24.43 RAL 342.02 RAD 6644.4 VEL 11. 985 PTH 6.g8 VHP 7.472 DPA -15.24 RAP 317.39 ECC 1.3892

LNCH AZHTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME I_ CST TIN INJ 2 LAT INJ 2 LONG

50.00 18 5 5 2673.87 -15.97 74.04 201.71 135.44 18 49 43 1673.g 2.30 58.03

60.00 19 16 5 2485.23 -10.40 62.24 206.91 129.16 19 57 30 1485.2 5.67 44.27

70.00 20 49 48 2218.50 -4.76 44.82 211.12 123.86 21 23 47 1216.5 9.17 25.25

80.00 22 36 5 1876.49 .11 21.88 214.15 !19.86 23 7 22 876.5 12.25 1.11

gO.DO O 22 34 1945.75 2.26 338.77 215.39 !18,19 D 48 20 545.5 13.64 337.49

100.00 ! 22 53 1350.97 .II 345.25 214.15 119.66 I 45 24 551.0 12.25 522.45

110.00 1 50 1t 1265.32 -4.76 333.74 211.12 123.86 2 11 16 265.5 9.17 314.17

DIFFERENTIAL CCRRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD£ -.620D TRA-1.2785 TC3 .0816 6AU .0642 5GT 1809.6 sr_ 517.8 593 300.9 ST 44.2 FR 23.5 85 55.5

ROE -.4040 RRA .0405 tiC3 .1934 FAU .05354 RflT .2447 RRF ".2957 RTF -._.31 CRT .7504 CR5 .5080 CIT .11,4

WOE .8099 FRA 2.1031 rC3-l.9601 66P 3088 SGB 1662.2 R23 ".0435 R13 -.844| LSA 59.2 N$A |1.2 88A 1.2

BOG .?4DD ERA 1.2799 6C3 .2031FSP 443 SG1 1614.4 692 |00.7 THA 4.34 ELI 48.4 EL2 13.1ALF 25.25

LAUNCH DATE APR 17 1971 FLIGHT TIME 142.00 ARRIVAL DATE 5EP 5 1971

HELIOCENTRIC CONIC DISTANCE 37S,495 EARTH TO MAR8

RL 150.16 LAL .00 LOt, 208.34 VL 33.40| GAL -3.97 AZL 62.26 HCA 127.54 6MA 203.82 (CC .27091 INC 2.2581 Vl 29.074

RP 2OG.9D LAP -I.7R LOP 333.91VP 25.149 GAP 15.70 AZP 88.62 TAL 341,22 TAP 108.76 RCA 146.45 APO 255.71 V2 25.454

RC 92.399 GL -IS.JR GP 3.04 ZAL 125.93 2AP 161.34 ET$ 170.81ZAE 172.04 [TE 83.64 ZAC 105.39 ETC 277.30 LV| -20.22

PLANETOCENTRIC CONIC

C3 22.716 VHL 4.755 DLA -24.87 RAL 342.1D RAD 6S44.D VEL 11.946 PTH 6.95 VHP 7.246 DPA -15.05 RAP 317.55 ECC 1.3739

LNCH AZNTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT AGE INJ AZNTH INJ TINE PO C$T TIM INJ 2 LAT |NJ 2 LONG

50.00 15 ? 55 2654.35 "15.D2 73.1S 201.45 135.70 18 52 12 1654,3 3.28 57.21

60.00 19 19 45 2463.49 -g.46 81.17 206.66 129.36 20 0 48 1463.5 6.62 43.?2

70.00 20 51 45 2192.94 -5.?9 45.48 210.gl 123.97 21 28 18 1192.g ID.12 23.86

90.D0 22 42 57 1944.91 1.18 20.15 214.00 119.84 23 13 42 844.9 13.23 359.28

go.o0 0 30 5! 15D9.59 3.46 396.75 215.28 118.09 0 56 1 509.6 14.67 335.33

100.00 I 29 45 131g.38 1.18 541.52 214.00 119.84 1 51 44 51g.4 13.23 520.65

110.00 1 $5 7 1239.76 -3.79 332.40 210.91 123.97 2 15 47 259.8 10.12 312.79

DIFFERENTIAL CORRECTION8 NID-COUR$E EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

TD( -.6142 TRA-1.2627 TC3 .0761 8AU .0665 8GT 1830.2 8GR $14.2 $85 320.g 8T 44.6 6R 23.6 $$ 37.D

RDE -.3916 RRA .0500 RC3 .2054 FAU .09573 RRT .2665 RRF -.2897 RTF -.8473 CRT .8025 CR8 .6087 CDT .9608

FDE .6309 FRA 2.2791 FC3-2.t24D 6SP 5134 5GB 1g01.1 R23 -.0478 R13 -.D485 LDA 60.2 N$A 17.3 $55 1.2

BOG .7284 DRA 1.2637 BC3 .21gl FGP 476 881 1835.7 SG2 494.1THA 4.62 EL1 48.8 EL2 12.g ALF 24.7g
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* JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APt I? tS?l FL|SNT T|NE |44.Q0 AIIIVAL DATE IEP I 1971

HELIO¢ENTN|¢ CON|C

IL 150.19 LAL .00

RP 206,67 LAP -1,78

RC 63.3?9 SL -t6.47

PLANETOCENTRIC CONIC

C3 21.653 VNL 4,iTS

LNCH AZMTH LMCH T|NE

SO.O0 19 10 51

60.00 19 23 31

?0.00 20 56 54

80.00 22 SO 16

99.00 0 39 51

100.00 1 37 3

110.00 2 O 15

DIFFERENTIAL CCRRECTIQN8

T0£ -.6005 TRA-I.2398 TC3 .1042 2AU .0?07

ROE ".S796 iRA .0394 IC3 .2183 FAU .05908

FDE .6518 FRA 2.3798 FC3-2.3011 B6P 3083

BDE .7104 BRA 1.2594 BC3 .2420 FSP ill

Dl8TkMC[ 379.01S EARTH TO NAil

L0¢ 206.$4 VL 13,385 GAL -3,87 AZL 22,28 HCA 120.81 IMA 801.97 [CC .2i470 IMC 2.2840 Vt ll.lf4

LOP 331,18 VP 25.044 GAP 18.29 AZP 88.57 T&L 341,3l TAP 1tO,IS ICA 148,11 APO 255.43 V2 26.496

GP $.19 ZAL 123,79 ZAP IQ0.28 [T8 170,9S ZAE !71,81 ST[ i2.1i 2A¢ 103.10 EY¢ 277.35 LV! -28,41

OLA -25,33 RAL 31|,3| lAD 1843.7 VEL 11,210 PTH 8.92 VNP 7.033 JPA -14.iS NAP 317,74 [CC 1.3897

L-| T1ME ZNJ LAT INJ LONG |NJ RT ASC 1MJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT lNJ 2 LONG

2634.97 -14,07 72,29 201.22 135.93 II 54 46 1635,0 4,25 56.40

2441.71 -8.92 60.10 206.4S 129.54 20 4 |3 |441.7 ?.57 42.18

2t67.14 "2.81 42.13 210.74 124.0S 21 33 1 1167.1 II.0t 22.48

1912.35 2.28 18.36 213.91 119.78 23 20 28 812.4 14.23 3S?.39

14?1.51 4,6? 354.82 215.23 117.92 1 4 23 471.6 15.73 335.04

1286.82 2.28 339.73 213.91 119.78 1 58 30 289.8 14.23 318.?5

1213,gs -2.61 351.05 210.74 124.05 2 20 30 214.0 11.06 311.40

NID-CQUR8[ EXECUTION AccuRACY (:_IIT DETERN|NATION ACCURACY

3ST |$31.5 SGR 510.9 SO3 342.1 8T 44.6 8R 23.3 $8 39.2

RRT .2905 RRF -.3156 RTF -.8151 CIT .8012 Ci8 .6094 COT .9599

6GB 1906.2 R23 -.0506 R13 -.8564 LSA 60.7 NSA 17.3 8SA 1.2

381 1842,9 882 487.! THA 4.97 ELI 48.7 EL2 12.6 ALF 24.54

LAUNCH OATS APR 17 19?1 FL|;HT TI_ 146.06 ARRIVAL OAT( 6EP tO t9?t

HELIOCENTRIC COi|C

RL 150.16 LAL .00

RP 206.68 LAP -I.77

RC 64.414 GL -lS.93

PLANETOCENTRZC CONZC

C3 21.058 VHL 4.589

LNCM AZNYM LNCH T|N_

50.00 18 13 48

60.00 19 27 24

70.00 21 2 15

80.00 22 58 3

90.00 0 49 42

100.00 1 44 30

110.00 2 5 38

DIFFERENTIAL CCRRECTION$

TOE -.598? TRA-I.2260 TC3 .1106 BAU .0723

ROE -.3683 iRA .0283 RC3 .2316 FAU .O60SS

FOE .6748 FRA 2.4869 FC3"2.4895 68P 3175

8D£ .7029 BRA 1.2264 8C3 .256? FSP 549

D|STANC[ 382.684

LOL 206.34 VL 33.250 GAL -3.78 AZL 92.31 HCA 130.08 IRA

bOP 536.43 VP 24.944 GAP 14,90 AZP 88.51TAL 341.48 TAP

GP 3.34 ZAL 125.64 ZAP 159.17 (T$ 17..07 ZAE 171.80 (T[

EARTH TO MARS

200.45 ECC .25886 INC 2.3108 Yl 29.674

111.51 RCA 148.56 APO 252.33 V2 26,498

61.02 ZAC 103.63 ETC 277.40 LV! -20.61

DLA -25.79 RAL 342.52 RAD 6643.3 VEL 11,877 PTH 6.89 VHP

L-; TIN| |NJ LAT INJ LONG INJ RT AIC |NJ AZNTH INJ

2615.83 °13.14 71.43 201.04 136.15 18 57 24

2420.08 -7.58 59.05 206.28 129.70 20 ? 44

2141.19 -1.82 40,77 210.62 124.tl 21 5? ST

1778.80 3.41 16._2 213.87 119.68 23 27 41

1431.30 5.95 352.35 215.26 If?.70 1 15 33

1253.27 3.41 33?.89 213.67 119.61 2 5 44

1188.00 -1,62 32g.69 210.62 124,11 2 23 26

M|O-C_JRS( EXECUTION ACCURACY

$GT 1059.9 6GR 108,1 383 364.8

RRT .3159 RRF ".3439 RTF -.8584

SGB 1928.1 R23 ".0569 R13 -.8580

SOl I067.3 SO2 410,2 THA 5.26

6.824 OPA -14,66 RAP 317,87 ECC 1.3466

TZNE PO CST T|N INJ 2 LAT IMJ 2 LONG

1615.8 5,21 55.59

1420.1 8.51 41.11

1141.2 12.01 21.09

?78.8 15.24 355.40

431.4 15.82 $30.60

253.3 15.24 316.??

186.0 12.01 309.98

C_6|T DETERMINATION ACCURACY

IT 45.2 8i 23.0 99 39.4

CRT .9113 CRI .6113 ¢8T .9571

LSA 61.9 NSA 17,3 8SA 1.1

ELI 49.2 EL2 12.4 ALF 24.02

LAUNCH DATE APR 17 1971 FL%GHT T%HE 148.00 ARRIVAL DATE 8EP 12 1971

HELIOCENTRIC CONIC

RL 150.16 LAL .00

RP 206.69 LAP "1.76

RC 65.512 GL "17,44

PLANETOCENTNIC CONIC

C3 20.325 VHL 4.596

LNCH AZNTH LNCH TIN(

50.00 18 16 50

60.00 19 31 25

70.00 21 ? 51

80.00 23 S 24

90.00 I 0 40

100.00 1 55 12

!10.00 2 11 15

DIFFERENYlAL C_RECTIONI

TOE -.5944 TNA-I.2098 TO3 ,1201 8AU ,0743

ROE -.5574 RRA .0170 RC3 ,2458 FAU ,08317

FOE .6989 FRA 2,5990 FC3-2,60O? 81P 5282

80[ .6956 iRA 1.2099 BE3 .2734 FIP 58t

DISTANCE 386.530

LOL 206.34 VL 33,179 GAL -3.6g AZL 92.34 HCA 131.33 8NA

LOP 33?.?2 VP 24.848 GAP 14.51 AZP 88.45 TAL 341.81 TAP

GP 3,50 2AL 125.48 ZAP 158.04 [T8 l?l .17 ZAE 171.?2 [TE

EARTH TO NARI

199.03 ECC .23335 1NC 2.3388 Vl 29.S74

112.96 RCA 148.61 APO 249.46 V2 26.495

60.41 ZAC 103,?? ETC 277.43 LVI -20,91

DLA -26.26 RAL 342.66 RAD 6643.0 VEL 11.648 PTH S.lS VMP S.622 DFA -14.46 RAP 317,S? ECC 1,3345

L-I T|N[ |NJ LAT INJ LONG INJ RT AIC |NJ AZNTH INJ TIN[ PO CST Tlq INJ 2 L_T :NJ 2 LOMG

2596.98 -12.20 70.60 200.88 |3t,35 19 O ? 1598.9 6.16 54.79

2598.52 -6.64 58.00 206.15 129.84 20 11 25 1558.5 9.44 40.05

2114.98 ".82 59.40 210.54 124.15 21 43 9 1115.0 1_.96 19.6_

1745.8t 4.59 14.59 213.90 119,54 25 35 28 743.9 16,27 353,32

1388.11 ?.51 349,91 215,38 !17,39 I 23 48 380.1 17,95 327.93

1218.36 4.59 335.96 215.90 119.54 2 15 30 218.4 16.27 314.69

1111.78 -.82 328,32 2t0.54 I24.15 2 30 55 181,8 12.58 308.54

MID-COQRS( EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

SGT 1876.7 IGR 505.9 IG5 388.7 IT 45.? II 22.T II 40.1

RRT ,545| RRF *,3745 RTF ",_all CRT ,0175 CRI ,1|38 (IT .ISS4

SOB |943,7 R23 -,0635 RI5 ",8t05 LIA 42,9 NIA 1?,3 IIA 1.2

IGt 1085.5 882 4?3.0 TNA S,IA ELI 49,6 EL2 12.1 ALF 25,40

LAUNCH DATE APt 17 1971 FLIGHT TIME |10o00 ARRIVAL DATE IEP 14 1071

NELIOCENTIIC CONIC

RL 150,1S LAL *00

RP 10S,71 LAP -1.74

RC ll.687 6L -17.84

PLANETOCENTI|C CONIC

C3 19.648 VHL 4.433

LNCH AZNTH LNCH TIME

$0.00 19 19 S?

S0.00 19 35 33

?0.00 21 13 42

80.00 23 15 28

90.00 1 13 9

100.00 2 2 t5

110.00 2 17 5

DIFFERENTIAL CORRECTIONS

TOE -.5694 TRA-I.tg22 TC_ .1296 _AU .Q?S4

RDE -.$470 iRA .0055 RC3 .2604 FAU .06593

FDE .?230 FRA 2.7178 FC3-2.9052 DiP 3272

BDE .6839 BRA 1.1g22 8C3 .2909 FSP 632

DISTANCE 5t0,051

-5,i0 A|L I_,$? NCA 152,82 |NALOL tOI.)4 VL 33.|t| GAL

LOP 338,89 VP 14,758 GAP 14,13 AZP 11,40 TAL 341.74 TAP

GP 3,8? ZAL 125,52 ZAP 15t.88 [78 1?1,25 ZAE 17|,67 [TE

||4.5i RCA 148,11 APO 241,?t

60,32 ZAC 103.92 ETC 277,47

DLA -28,74 RAL 342,85 lAD 1642,7 VEL 1|,818 PTH 6,84 VNP 8.428 OPA -14,26 NAP 310.04

L-| TINS INJ LAT |NJ LONG |NJ RT AIC ZNJ AZNTH INJ T|ME PO C$T TIN |NJ 2 LAT

2578.12 -|1.28 69,78 200.?6 136.54 19 2 58 1578.1 7,10

237?.02 -5.71 56.g6 206.06 129.96 20 15 ID 1377.0 10.37

2088.45 .lg 38.02 2|0.51 124.15 2| 48 31 1088.4 13.91

2?07.32 5.11 12.57 2t3.gg 1/9.34 23 43 55 707.3 17.32

1340.46 8.?g 347.1g 2|5.60 116,99 1 35 30 340.5 19,15

1181.79 5.81 335.94 213.99 I19.34 2 21 57 181.8 17.32

1135.25 .19 326.94 210.$1 124.15 2 36 0 135.3 13.91

NID-COUISE EXECUTION AccuRACY

_GT 196g.7 $GR $04.S 583 414.2

RRT .3723 RRF -.4068 RTF -.860S

SGB 1055.9 R23 -.0?07 R13 -.8627

SO1 189g,6 682 465.8 THA 6.04

[ARTN TO NAIJ

|tT,7! ECC ,24515 IRE 2.5|TT V| lt*ITA

v2 21.415

LV| -21.01

ECC 1,3234

|NJ 2 LONG

54.00

38.99

18.15

351.12

324.95

312.49

307.07

ORB|T DETERMINATION ACCURACY

ST AG.I 9R 22.4 $$ 41.g

CIT .8242 CRS .6171 CST *gs32

Llk 63.8 NiA 17,5 9SA 1.2

ELI 49.g EL2 11.7 ALF 23.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 17 19?1

HELIOCENTRIC EONIE

RL 1S0.16 LAL .00

RP 208.73 LAP "1.73

RE S?.977 GL -13.4S

PLANETQEENTRIC COniC

¢3 19.028 VHL 4,3t2

LNCH AZNTH LNCM TIRE

SO.DO 18 23 10

60.00 lg 39 31

70.00 21 19 51

80.00 23 25 22

go.oo 1 2? 58

100.00 2 12 10

110,00 2 23 13

FLISNT TIN( 182.00 ARRIVAL DATE IEP 19 1871

DISTANCE 3IS.lOS EARTH TO MARl

LOL |01.34 VL 33.0§0 SAL -3°$2 AZL 92.40 MCA 133.09 SMA 19S.SO ECC .64329 INC Z.39YI Vl 29.S74

LOP 340,2S VP E4,SGS lAP 13.?T kip 81.34 TAL S4|,|S TAP IIS,TS RCA 148.70 APO 244,30 V2 28,488

SP 3,85 ZAL IZS,lS ZAP 1IS,TO ETS 171,3E ZAE 171,16 ETE SO.?S ZA¢ 104,09 ETC 277.49 LV! -21,21

DLA -27.23 RAL 343.02 lAD IM2.4 VEL 11.796 PTN I.SZ YHP 6.|3? DPA -14.09 RAP 3El.D8 ECC 1.3131

L-I TIN[ INJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO C|T TIM INJ _ LAT |NJ 2 LONG

2559.56 -10.36 68.97 200.99 136.70 19 3 49 1539.S I.O2 53.21

2393.59 -4.77 $5;93 206.0! 130.OT 20 19 S 13S$.! 11.29 37.92

2061.33 1.22 36.62 210.54 124.13 2! 34 12 |061.5 14.86 16.65

1668,59 ?.lO 10.41 214.16 119,0S 23 53 11 668.6 18,41 348.76

1283.99 10.46 344.06 215.95 116.42 1 49 24 28$.9 20.46 321.49

1143.06 7.I0 331.78 214.16 119.08 2 31 13 143.1 10.41 310.13

1108.3T 1.22 325.53 210.54 124.13 2 41 41 108.4 14.b8 3O$.ST

DIFFERENTIAL CORRECTIONS

TOE -,3833 TRA-I,I?29 TC3 ,1391 DAU ,OTIS

RDE -.3371 RRA -.0067 RC3 .2760 FAU .06864

FOE .730t FRA 2.8425 FC3-3.1326 BSP 330?

60_ .8738 BRA 1.1729 DE3 .3090 FIP ITS

LAUNCH DATE APR 17 lg71

HELIOCENTRIC CONIC

RL 150,16 LAL .00

RP 206.?? LAP -1.71

RC 69.140 GL -18.g6

PLANETOCENTRIC CONIC

C3 18.454 VHL 4.298

LNCH AZNTH LNCH TIME

50.00 18 26 28

60.00 19 44 17

70.00 21 26 18

80,00 23 36 23

90.00 1 47 1

100.00 2 23 11

110.00 2 29 40

NED-COURSE EXECUTION ACCURACY ON|IT DETERM/NATION ACCURACY

SGT 1896.4 $GR 304.1 $G3 441.2 IT 46.3 DR 22.1 9S 43.1

RRT .4031RRF ".44|3 RTF ".S62T CRT ,8313 CRS .6213 CST .9310

SGB 1364.2 R23 -.0787 R13 -.8651 L8A 64.8 MSA 17.3 8SA 1.2

SG$ 1309.9 SG2 4lB.6 TMA |.49 ELI 30.0 EL2 11.4 ALF 22.94

FLIGHT TIlaE 154.00 ARRIVAL DATE 8(P 18 1971

DISTANCE 397.538 EARTH TO MAR1

LOL 206.34 VL 32.990 GAL -S.44 AZL 92.43 HCA 135.16 SNA 195.37 DEC .23865 INC 2.4293 Vl 29.6?4

LOP 341.52 VP 24.584 GAP 13.40 AZP 88.29 TAL 342.01 TAP 117.19 RCA 148.T4 APO 241.99 V2 26.485

GP 4.05 ZAL 124.97 ZAP 154.48 ET9 171.37 ZAE 171.67 ETE 61.74 ZAC 104.28 ETC 277.51 LVI -21.42

DLA -27.72 RAL 343.20 RAD 6642.1 VEL |1, T68 PTH S,79 VHP 6.054 DPA -13,85 RAP 318,05 DEC 1.3037

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2541.21 -9.43 68.18 200.64 133.85 19 8 49 1541.2 8.94 52.42

2334.21 -S.S3 54.90 206,01 130,15 20 23 11 1334.2 12.20 38.86

2034.24 2.2S 35.19 210.62 124.09 22 0 12 1034.2 15.81 13.11

1626.96 8.47 S.08 214.42 118.74 24 3 30 627.0 19.54 346.18

1218.38 12.48 340.12 216.31 115.58 2 ? 19 218.4 21.96 317.11

1101.43 8.47 329.43 214.42 I18.74 2 41 32 101.4 19.54 307.53

1081.06 2.26 324.11 210.62 124.09 2 47 41 01.1 15.81 304.03

DIFFERENTIAL CORRECTIONS

TOE -.5767 TRA-I.ISI9 TC3 .1476 DAU .0808

flOE -.3278 RRA -.Dig2 RC3 .2926 FAU .OTIS?

FOE .7760 FRA 2.9730 FC3-3.3T62 BSP 332?

BDE .6632 BRA 1.1520 DC3 .3277 FSP 726

LAUNCH DATE APR 17 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT |902,6 $GR 504.S 983 4QS.? ST 43.4 SR 21.9 86 44.4

RRT .4353 RRF -.4776 RTF -,8646 CRT .8390 CR$ .6253 CST .9484

3GB 1968.4 R23 -.067T R13 -.86T1 LSA 63.6 NIA 1T.4 38A 1.2

IG1 1916.0 SG2 451.4 THA 6.98 ELI 30.1 EL2 I1,0 ALF 22.TO

FLIGHT TIME 136,00 ARRIVAL DATE SEP 20 1971

HELIOCENTRIC CONIC

RL 150.16 LAL .00

RP 206.81 LAP -1.70

RC ?0.453 GL -19,49

PLANETOCENTRIC CONIC

C3 17.930 VHL 4.234

LNCH AZHTH LNCH TIN(

50.00 18 29 33

60.00 19 48 54

70.00 21 33 6

80.00 23 4D 55

90.00 2 21 lO

100.00 2 33 42

IIO.O0 2 36 28

DISTANCE 401.409 EARTH TO HARI

LOt. 206.34 VL 32.934 GAL -3.36 AZL 92.46 HCA 136.42 SMA 194.32 ECC .23432 INC 2.4622 Vt 29.674

LOP 342.79 YP 24.504 GAP 13.05 AZP 88.22 TAL 342.13 TAP 118.96 RCA 148.78 APO 2_9.85 V2 26.480

GP 4.28 ZAL 124.79 ZAP 153.23 ETS 171.41 ZAE 171,71 ETE 63.29 ZAC 104,48 ETC 277.52 LVI -21.63

OLA -28.22 RAL 343.38 RAO 6641.9 VEL 1|.745 PTH 6.77 VHP 5,8?7 OPA -13.64 RAP 318.04 ECC 1,2951

L-! TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ T:M[ PO CST TIN INJ 2 LAT INJ 2 LONG

2523.06 -8.55 97.40 200.64 139.99 19 !1 56 1523.1 9.84 31.64

2312.86 -2.89 53.88 209.03 130,21 20 27 27 1312.9 13,11 35.78

2009.41 3.33 33.74 210.75 124.01 22 6 32 1009.4 16.77 _3.S3

1381.17 9.96 3.30 214.78 118.29 24 13 16 581.2 EO.73 343.31

1102.70 t5.77 333.23 217.69 113.78 2 39 33 102.T 24.23 308.39

1055.64 9.96 326.87 214.18 !18.29 2 53 19 55.6 20.73 304.81

1053.23 3.33 322.95 210.75 124.01 2 34 2 53,2 16.17 302.44

DIFFERENTIAL CCRRECTIONI

TOE -.S?Ol TRA-I.1300 TC3 .1534 BAU .0832

RD[ -.3186 RRA -.032| RC3 .3lOt FAU ,07327

FOE .8045 FRA 3,1ITS FC3-3,6343 BIP 3534

DOE .8330 iRA 1.1305 De3 .3470 FSP 777

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1903.6 SGR 507.2 $83 500.0 ST 46.5 8R 21.6 IS 4S.8

RRT ,4692 RRF ",915R RTF -,_eST CflT .4476 CR| ,1318 C|V .54S4

SGS |9?0.0 R23 ".0977 RI5 oo0691 LIA 64.5 MIA |T,4 8|k 1,2

831 I919.3 IS2 444.2 TNA ?.55 ELI 30.2 EL2 10,9 ALF 22.51

LAUNCH OAT[ APR 17 1911 FLISHT TIME Ill,DO ARRIVAL DATE lEm 22 1971

HELIOCENTRIC CONIC DISTANCE 40S.||3 EARTH TO MARE

RL 130.1S LAL ,00 LOt. tOl.3i VL 32,981 GAL "3,19 AZL 92.50 HCA 13T,il 9MA |99,34 ECC ,I3OZ3 IMC

RP 206.87 LAP -I,4i LOP 344,03 VP 24,42S IAP lZ.70 AZP 88.1S TAL 342.29 TAP Ill,IS RCA 149.92 APO

RC 71.818 GL -20.02 GP 4.49 ZAL I24.61 ZAP 1S1°94 [T$ 171.44 ZA[ 171.77 [T[ SS.4_ ZAC 104.70 ETC

PLANETOEENTRIC CONIC

¢3 17.490 VHL 4,17? DLA "28,73 RAL 343,37 RAD 6641,7 VEL 11,725 PTH 6,76 VMP 5.?07 DPA -13.43 RAP

LNCH AZMTH LNCM TIME L-I TIN[ INJ LAT

SO.D0 18 33 24 2505.11 -?,QS

60.00 19 33 41 2291.54 -1,95

?0.00 21 40 19 1977.93 4.41

80.00 0 ? 38 IS28.84 11.63

84,71 I 93 4T 1187.48 17.3g

100.00 2 SO 30 1003,31 11o63

!10.00 2 43 41 1024.?? 4.41

OIFFER[NTIAL CORR[CTION8

TOE -.5631 TRA-1.I065 TC3 .13ST BAU .0833

RD[ -.3100 RRA -.0438 RC3 .3237 FAU .07872

FDE .8332 FRA 3.2557 FC3-3,9055 SIP 3338

606 .6428 BRA 1.1075 BC3 .3655 F6P 832

E,4913 V! 19.9?4

23?,85 V2 29.474

277.$3 LVl -21.84

317,97 [CC 1.2672

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

96.64 200.69 |37.10 lg t3 S 1503.1 10.73 SO.ST

32.86 206.14 130.26 20 31 $3 12gl.5 14.01 34.TD

32.24 210.g5 123.g0 22 13 17 978,0 17.74 11.89

2.$2 215.29 !17,69 0 33 7 328.8 22.03 339.96

340.26 218.21 I13,09 2 13 _4 187.5 25.59 315.g?

323.8_ 213.29 117.69 3 T 13 3.3 22.03 301.33

321.16 210,95 123,g0 3 0 43 24.8 17.74 300.81

MID °COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 1900.0 SGR 311,2 $83 33].8 ST 46,3 8R 21.3 63 47.1

RRT ,3036 RRF -,5332 RTF -.8664 CRT ,856g CRS .638? CIT .g428

$GB 1g67.5 R23 -,1093 R13 -,8T04 LSA 67,3 MSA 17.5 SSA 1.2

SGI 1g18.3 SG2 43T.4 THA 8.14 ELI 50.2 EL2 10.2 ALF 22.38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR IT I971

HELIOCENTRIC C_NIC

RL ISO.lS LAL ,OO

RP 206.93 LAP -1.6e

NC 79.229 6L -20.$6

PLANETOCENTRIC CONIC

C3 IT.013 VHL 4.12S

LNCH AZMTH LNCH TIME

SO,DO 18 3T 3

S0.D0 19 58 40

TO.D0 21 47 59

SO.DO 0 26 32

82.22 1 34 29

100.00 3 6 24

110.00 2 51 21

FLIGHT TIN( 160,00 ARRIVAL DATE IEP 24 1S71

DISTANCE 400,121

L04. 2OR,S4 VL 12.R31 tAL -3,23 AZL $2.53 HCA 118,01 |HA

LOP $45,3b VP 24.352 GAP |2,36 AZP Re.DR TAL 142.38 TAP

6P 4.73 2AL 124.42 2AP 150.62 IT| !71.46 ZA[ 1?1.83 [T[

EARTH TO MARl

192,AS 2CC ,21R42 INC R.S|2S Vl 21,i14

121,34 RCA [48,81 APO 2|6,00 V2 21.464

69,16 2AC 104,95 ETC 277.93 LVI -22.09

DLA -_9,21 RAL 343.Y7 RAD S141.S V[L 11.?07 PTH l.?4 VNP 5,S4| DPA -13,21 RAP $[1,84 [CC 1.2400

L-I TIME INJ LAT ]NJ LONG INJ RT ARC IMJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

2481,34 -6,?? Q|,8I 200,71 |31.2| IR [R 30 1407.3 11.Sl S0,09

2270.19 -1.01 51.84 206,28 130,_9 20 3i 30 12Y0.2 14.90 33.91

1948.69 S.S2 30.?! 211,21 123,16 22 20 2T 941.T 18.72 10,11

1414,11 |3,65 390.78 21e,02 116,82 0 50 57 464,2 21.52 333,T4

1246,37 18.0S 344.80 211.|R 113,41 1SS 11 241.4 26,11 $20.46

6226.67 13,65 298.05 216,02 116.82 4 13 11 5226,7 21.52 215,01

6283,55 S,S2 297.53 211.21 123,76 4 36 4 5283,5 18.72 217.01

DIFFERENT IAL CCARECTION6

TDE -,5335 TRA-I,0794 TC3 ,1663 BAU .0861

ROE -.3018 RRA ".0600 RC3 ,348T FAU .08246

FOE .8520 FRA 3.4070 FC3-4.1960 BSP 3305

ROE .6304 BRA 1.0811 8C3 .3872 FRP 888

NID'.CGUR|( EXECUTION ACCURACY QRBIT DETERMINATION ACCURACY

SGT 1817.7 $GR 517.3 $63 545.5 IT 4S.S 8R 21.0 18 48.4

RRT ,5392 RRF -.$955 RTF -.8676 CRT ,8666 CRS .6464 CRY .9398

SG8 1957.3 R23 -,1209 R13 -,q726 LRA 60.0 MSA 17.5 SSA 1.2

SGI 1109.3 |G2 410.8 THA 6.69 EL1 41.9 EL2 9.7 ALF 22.37

LAUNCH DATE APR IT /971 FLIGHT TIME 162.00 ARRIVAL DATE 6[P 26 1971

HELIOCENTRIC CCNIC

RL 150.16 LAL .00

RP 207.00 LAP -1.64

RC 74.683 GL -21.11

PLANETOCENTRIC CONIC

C3 16.617 VHL 4.076

LNCH AZHTH LNCH TIME

50.00 18 40 50

60.00 20 3 52

70.00 21 56 11

80.00 0 38 43

80.30 1 20 20

[O0.O0 3 41 35

110.00 2 59 33

DISTANCE 413.032 EARTH TO MARS

LOL 206.34 VL 32.786 GAL -3.16 AZL 92.ST HCA 140.22 8NA 191.$8 [CC .22283 INC 2.570T Vl 29.674

LOP 346.59 VP 24.280 SAP 12.03 AZP 06.02 TN. 342,49 TAP 122.72 RCA 148.89 AP_ 2)4.27 V_ 26.464

GP 4.99 ZAL 124.23 ZAP 149.26 ETS 171.46 ZA[ 171.68 ETE ?[.18 ZAC 105.21 ETC 277.53 LV! -22.29

DLA -29.T? RAL 343.90 RAD 6641.3 VEL 11.690 PTH 6.72 VHP S.385 OPA -12.98 RAP 117.71 ECC 1.2?SS

L-] TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2469.77 -5.89 61.14 200.90 137.30 19 22 0 1469.8 12.4/ 49.32

2248,85 -.07 50.82 206,48 130,30 20 4[ 21 1248.8 15.79 32.50

1918.48 S.SG 29,11 211.54 123,98 22 26 9 S[S.S 19.71 8.49

[358.04 16.81 352.49 217.35 115.04 1 21 21 358.0 25.68 3Ee,SO

1288.97 18,50 348.16 218.16 113.T5 1 41 49 289.0 26.68 323.T6

6120.55 16.81 291.?6 217.SS 115.04 5 23 36 Sl20.S 21.68 267.87

6253.34 6.66 291.93 211.54 123.56 4 41 46 5253.3 19.71 E75.22

DIFFERENTIAL CORRECTIONS

TOE -.5496 TRA-l.0562 TC3 .1600 |AU .0864

ROE -.2943 RRA -.0752 RC3 .3694 FAU ,08023

FOE .8957 FRA 3.5688 FC3-4.4927 BSP 3330

OoE .6234 6RA 1.0589 BC3 .4025 FSP 949

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT t881.1 SGR S21.0 S63 _1.0 ST 46.4 SR 20.8 SS 49.9

RRT .5733 RRF -,6362 RTF -.6660 CRT .8783 CRS .656T CST .9362

6GB 1953.3 R2S -.1378 R13 -.87|6 LSA 6g.o MSA 17.S SSA 1.1

SGI 1906.4 SG2 425.3 THA 9.$9 ELI 50.0 EL2 9.2 ALF 22.28

LAUNCH DATE APR 17 1971 FLIGHT TIM( 164.00 ARRIVAL DATE SEP 28 1971

HELIOCENTRIC CCNIC DISTANCE 416.959

RL 150.16 LAL .00 L St. 206.34 VL 32,743 GAL -3,11AZL 92.61HCA 141.49 SNA

RP 207.08 LAP -1.63 L._IP 347.81 VP 24.211 GAP 11.71AZP 87,96 TAL 342.60 TAP

NC 76.180 GL -21.68 GP 5,21 ZAL 124,04 ZAP 147,81 ETS 171,46 ZAE 171.91ETE

PLANETOCENTRIC CONIC

C3 16.258 VNL 4.052 DLA -30.30 RAL 344.20 RAD 6641.1VEL 11.671 PTH 6.71 YHP

LNCH AZNTH LNCH TIME L-| TIN[ INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME

50.00 16 44 46 2452.36 -5.02 14.40 201.08 137.3T 19 25 36

SO.OC 80 9 19 2227.41 ,67 49,80 206.73 130.29 20 46 26

70.00 22 5 I 1816.98 7.84 27.44 211.96 121.35 22 36 28

78.65 1 8 47 1323.14 18.95 350.95 218.2D 114.09 1 30 51

78.65 1 8 47 1323.64 19.95 350.95 218.20 114.09 1 30 51

78,65 ! S 47 1323.64 18.99 350.95 218.20 114.09 ! 30 51

110.00 3 8 23 6221.84 7,84 294.26 21|.99 125.55 4 52 S

DIFFERENTIAL COqRECTIONS HID-COURSE EXECUTION ACCURACY

TOE ".5422 TRA-l.0299 TC3 ,156$ BAU ,0917 SGT 1014,7 $GR §37,S SG3 638.4

ROE ".2872 RRA -.0913 RC3 .591T WAU .OSO$O RRT ,$072 RRF ".17R6 RTF -._,11

PO[ .928S FRA 3,736? FC3-4,8082 BSP 3310 [GO 1940.S R23 -,IS4R RI3 -,|721

80[ .6131 ERA 1.0330 BC3 .4218 FIR 10|3 SGI [894.6 SG2 420.3 THA 10,45

LAUNCH DATE APR 11 tgTI FLIGHT TINS [Ri,O0

HELIOCENTRIC CONIC

RL 150,16 LAL .00

RP 207.17 LAP -1.61

RC TT,71S 6L -22.29

PLANETOCENTRIC CONIC

C3 13.931 VHL 3,992

LNCH AZNTH LNCH TIRE

SO.D0 18 48 51

10.00 20 15 1

TO,DO 22 14 38

11,17 0 58 94

??.17 O S6 14

7?.1? O 58 94

110.00 3 18 1

DISTANCE 420,R09

LO(. 206.34 VL 3R,70| GAb -3,06 AZL 92,65 NCA 142.79 8MA

LOP 349.12 VP 24.145 GAP 11,39 AZP 87.89 TAL 342.71 TAP

6P 3,56 ZAL 123.85 ZAP 146,42 ETS 171.45 ZAE 171.88 [TE

EARTH TO MARS

190.80 ECC .21946 INC 2.6108 VI 2g.674

124.09 RCA 148.92 APO 232,17 V2 21,441

?S.S2 ZAC 105,S0 ETC 277.91LVI -22.92

5.235 DPA -12.75 RAP 317.52 ECC 1.2176

PO CST TIM |HJ 2 LAT INJ 2 LONG

14§2,4 13.33 40.59

1227.4 16.68 11.38

887.0 20.72 S,_2

323.6 27.22 321.49

323.6 27.22 326._9

323.6 27.22 326.49

5221,8 20.72 273.34

O_91T OETERNINATION ACCURACY

ST 46.1 8R 2O,S 88 51,3

CRY .090| CR9 .6171 ClV .9324

LSA SS.8 NSA 17,7 IRA 1.1

ELI 49.8 EL2 8,7 ALF 22,32

ARRIVAL OATS SEP 30 1971

EARTH TO MARS

190,02 ECC .tit31 INC 2.6531 Vi 29.174

125.46 RCA 148.91 APO 231,10 V2 26,439

80,21 ZAC 1C5,82 [TC 2T7,49 LV! -22.7S

OLA -30.84 RAL 144.44 RAD 1641.0 VEL 11,661 PTH S.?O VHP 5.086 DPA -12.51 RAP 317.28 £CC 1,2123

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT IHJ 2 LONG

2416.[0 -4.16 63,68 201.31 [37.44 19 29 21 1435.1 14.17 47.78

2205.84 [.82 40,77 207.04 [30.27 20 51 47 1206.8 17.56 30.25

1853,82 g.08 25.67 212.46 123,07 22 45 32 853.8 21.76 4,50

1353,44 19o39 353,39 21R,29 |14.4R 1 21 28 353.4 2?.7? 320.88

[353.44 19.39 353.3g 218.2R t14.46 t 21 28 353.4 2?.7? 328.81

1353.44 lg.sg 353,39 218,2g 114.46 [ 21 28 363.4 27.77 321,98

6188.68 9.08 292.49 212.46 123.07 S [ 9 5188,7 21.71 271.33

MID-COURSE EXECUTION ACCURACY ORBIT OET£RHINATION ACCURACY

SGT 1840,1 6GR 552.2 $63 6T?.S ST 45.8 6R 20.3 $$ 52.8

RRT .6398 RRF -.7159 RTF -.8635 CRT .9027 CR3 .6803 CST .9282

$GB 1921.2 R23 "*[T37 R13 -.8722 LSA 70,5 NSA 17.8 SSA 1.1

SG1 1875.5 SG2 416.4 THA 11.44 EL1 4g.4 EL2 8.1 ALF 22.47

DIFFERENTIAL CORRECTIONS

TOE -.$342 TRA -.g_81TC3 .14gg BAU .Dg41

RDE -.2803 RRA -.1081 RC3 .4136 FAU .09456

FDE .g631 F'RA 3.g102 FC3-5.1363 BSP 32?4

BDE .6034 BRA 1.0040 BC3 .4418 FSP 1D80

607



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 17 1971

HELIOCENTRIC CONIC

RL 150.18 LAL .OO

RP 2D?.26 LAP -1.58

RC 79.295 GL -22.64

PLANETOCENTRIC CONIC

C3 15.648 VHL 3,956

LNCM AZMTN LNCM TIME

SO.GO 18 53 7

60.00 20 21 1

70.00 22 25 16

75.79 O 50 12

75.79 O 50 12

75.78 O SO 12

liD.DO 3 26 38

FLIGHT TINE 169.00 ARRIVAL DATE OCT 2 1871

DISTANCE 424.88_ EARTH TO MARS

LOL 206.$4 VL 32.668 GAL -3.DO AZL 92.70 HCA 144,0! SNA IS9.38 ECC .21335 INC 2.6975 Vl 29.674

LOP 350,36 VP 24.081 GAP 11.08 AZP 87.82 TAL 342.80 TAP 126.82 RCA |48.92 APO 229.79 V2 26.428

GP S.89 ZAL 123.66 ZAP 144.95 ETS 171.44 ZAE 171.79 ETE 85.49 ZAC |06.17 (TC 2T?.46 LVI -23.01

DLA -31,38 RAL 344.70 RAD 6640.8 VEL 11.649 PTH 6.69 VHP 4.946 DPA -12.25 RAP SI?.OO ECC 1.2S79

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO E$T TIN INJ 2 LAT INJ 2 LONG

2417.92 -3.29 62.96 201.59 137.49 19 33 25 1417,9 15.02 47,01

2184.03 2.78 47.72 207,41 130.22 20 37 25 1184.0 18.45 29.09

1818.33 10.39 23.76 213.06 122,72 22 55 34 818.3 22.64 2,32

1379.92 19.83 355.60 218.43 114.83 I 13 12 379,9 28.32 331,03

1379,92 19.83 355.60 218.43 114.83 1 13 12 379,9 28,32 331.03

1879.92 19.83 355,60 218.43 114.83 1 13 12 379.9 28.32 331.03

6153.19 10.39 290.56 213.06 122.72 5 11 11 5153.2 22.84 269.14

OIFFERENTIAL CORRECTIONS

TOE -.5169 TRA -,9572 TC3 .1632 BAU .0987

ROE ".2736 RRA ".1256 RE3 .4426 FAU .0994|

FOE .9890 FRA 4*0838 FC3"3.4999 BDP 3116

BDE .5850 BRA .9654 BCS .4717 FSP 1140

LAUNCH DATE APR 17 1971

HELIOCENTRIC CO_IC

RL 150.16 LAL .DO

RP 207.37 LAP -1.56

LOL 206.34 VL 32.627 GAL

LOP 351.65 VP 24.019 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1792.9 $GR $70.3 $83 717.6 6T 44,7 SR 20,1 66 54.0

RRT ,6730 RRF -.7533 RTF -.8658 CRY .9141 CR8 .6915 CST .9237

SGB 1881.4 R23 -.1869 R13 -.8759 LSA 70.7 NSA 17.9 $SA 1.1

SGI 1835,7 SG2 412,0 THA 12.74 EL1 48,4 EL2 7.5 ALF 22.94

FLIGHT TIME 170.00 ARRIVAL DATE OCT 4 1971

DISTANCE 428.871 EARTH TO MAR6

"2.95 AZL 92.75 HCA 145.27 9NA 189.7§ ECC .21059 INC 2.?453 Vl 29.8?4

10.78 AZP 87.74 TAL 342.89 TAP 128.16 RCA 149,00 APO 228,_0 V2 28.415

LVI -28,27RC 80,909 GL -23.44

PLANETOCENTRIC CONIC

C3 15.$96 VHL 3.924

LNCH AZMTH LNCH TIME

SO.0O 18 57 35

60.00 20 2T 20

70,DO 22 37 8

74.51 O 42 28

74.31 Q 42 28

74.5' 0 42 28

119.00 S 40 30

GF 6.23 ZAL 123.47 ZAP 143,43 ET3 171.41 ZAE 171.60 ETE 91.09 ZAC 106,34 ETC 277.42

DLA -31.94 RAL 344.97 RAD 6640.7 VEL 11.638 PTH 6.88 VHP 4.811 DPA -11.99 RAP 316.67 [CC 1.2534

L-I TIME INJ LAT INJ LONG ]NJ RT AGE ]NJ AZMTH INJ TIME PC) EST TIM INJ 2 LAT INJ 2 LONG

2400.94 -2.44 62.25 201.92 137,53 19 37 35 1400.9 15,64 46.25

2162.07 3,74 46.6? 207,83 130.16 21 3 23 1162,1 19,34 27,91

1779.92 11.79 21.6T 213.79 [22.29 23 6 48 ?79.9 23.97 $59,91

1403.91 20.27 357,64 218.62 115,22 1 5 52 403.9 28.87 3SS,OO

1403.91 20,27 337.64 2|8.62 115.22 1 S 32 403.9 28.87 333.00

1403.91 20.27 357.64 218.62 115,22 [ 5 52 403.9 28.07 333.00

6114,78 11.79 288.49 213.79 122.29 S 22 25 3114.8 23,97 268.73

OIFFERCNTIAL CORRECTIONS

TOE -,5213 TRA -.9356 TC3 .1159 BAU .0992

ROE -.2690 RRA -.1458 RE3 .4676 FAU .[0347

POE 1.0393 FRA 4.2869 FC3-5.8179 DSP 3217

DOE ,5888 BRA .9469 DE3 ,4618 FSP 1226

LAUNCH DATE APR 17 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT [783.1SGR 393,2 $83 760.9 ST 45.I 8R 20.0 69 53.6

RRT .6960 RRF -,7890 RTF -,8362 CRT ,9298 CR6 .7108 CST .6|63

$GB 1879.2 R23 -,2212 R13 -.8698 LSA 72.3 NSA 18,1 66A I.!

861 1832.9 882 414.3 THA 13.75 EL1 48,8 EL2 6.6 ALF 22.89

FLIGHT TIME 172.00 ARRIVAL DATE OCT 6 1971

HELIOCENTRIC CONIC

RL 150.16 LAL .00

RP 207,48 LAP -1.54

RC 82.560 GL -24.05

PLANETC_ENTRIC CONIC

C3 15.176 VML 3.896

LNCN AZNTH LNGH TIME

50,00 19 2 19

60.00 20 34 3

70.00 22 50 51

73.26 O 35 27

73,28 O 35 27

73.28 0 35 27

liD.D0 3 54 14

DISTANCE 432.881 EARTH

LOL 206.84 VL 52,594 GAL -2.91 AZL 92.80 HCA 146.53 6MA 188.17 [CC .20802 INC

LOP 352.91 VP 23,938 GAP 10.48 AZP 67.67 TAL 342.97 TAP 129,50 RCA 149.02 APO

GP 6,61 ZAL 123,28 ZAP 141.86 ET8 171.38 ZAE 171.30 ETE 96.g1 ZAC 106,95 ETC

TO MAR8

2.7959 Vl 29,674

227.31 V2 26.402

277.35 LVI -23,55

DLA "$2.50 RAL 345.26 RAD 6640.6 VEL 11,629 PTM 6.67 VHP 4.682 DPA "11,71 RAP 3t6.29 ECC 1.2496

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2363.97 -1.56 61.54 202.32 137.56 19 42 O 1384.0 IG.66 45.47

2139.68 4.72 45.60 208.36 130,07 21 9 43 1139,7 20.23 26.69

173972 13.35 19.50 214.68 121.73 23 lg 46 736.7 25.19 357.15

1426.22 20.70 359.56 218.87 113.64 0 59 13 426.2 29,43 $34.87

1426.22 20.70 359.56 219.87 115.G4 0 59 13 426,2 29.43 334.87

1426.22 20.70 359.56 218.87 115,64 0 59 13 426.2 29.43 334.87

6071.58 13.35 286.12 214.66 121,73 5 35 25 5071.6 25.19 265.9_

DIFFERENTIAL CORRECTION8

TOE -.5151 TRA -.9009 TC3 .0926 6AU .1025

ROE ",8941RRA -,1693 RE3 .4964 FAU .1082_

FOE 1.0615 FRA 4.4964 FC3-6.1740 SSP 317t

DO[ .5709 DRA .9168 8C3 .5050 r6P 1303

LAUNCH DATE APR 1? 1971

HELIOCEHTR|C CONIC

MID-COURSE EXECUTION ACCURACY OF(BIT DETERNINATION ACCURACY

3GT 1745.7 $GR 680.4 383 805.3 9T 44.6 9R 19.9 99 57.4

flRT .7190 RRF *,lEIT RTF -._96 CRT .9458 CR| ,7289 C61 .RIZ6

SGS 1852.7 RE3 ".2484 RI_ ".9680 LBA 73.! RSA 18.3 69A t,O

861 1805.1 3G2 417.0 THA 15,t6 ELI 48.5 EL2 6.1 ALF 23,23

FLIGHT TIM( 174.00 ARRIVAL DATE OCT 9 1971

DISTANCE 436.906 EARTH TO MARS

RL 150.18 LAL .OO

RP 207.80 LAP -I.$2

RC 84,247 GL -24.69

PLANETOCENTRIC CONIC

C3 14.986 VHL S.871

LNCH AZNTH LNCH TINS L-I TIME INJ LAT

90.00 19 7 12 2367.01 -.73

60.DO 20 41 12 2116.79 5.73

?O.OO 23 ? 28 1685,68 15,16

72.09 O 29 5 1447.14 21.|2

72.09 O 29 3 1447.14 21.12

?2.09 O 29 3 1447.14 21,12

110.00 4 10 50 6020.53 15.16

DIFFERENT IAL CORRECTION6

TOE -.5079 TRA -.8632 TC3 ,0669 DAU ,1066

RDE -.2698 RRA -.1890 RCS .5275 FAU .11323

FOE 1.1244 FRA 4.692! FC3-6.5403 DSP 3111

DOE .5705 BRA .8636 8C3 .5318 FSP 1383

LOL 206.34 Vk 32.562 GAL -2.97 AZL 92.85 HCA 147.79 6HA 167.62 ECC .20561 INC 2.6499 Vl 29.874

LOP 554.17 VP 23,900 GAP IO,I9 AZP 87.59 TAL 343.04 TAP 130.83 RCA 149.04 APO 226.20 V2 26.388

GP 7.01 ZAL 123.09 ZAP 140,25 ET8 171.35 ZAE 170,67 (TE 102.74 ZAC 107.39 ETC 277.33 LV| -23.84

DLA -36.06 RAL 345.58 RAD 6640,5 VEL 11.621 PTH 6.66 VNP 4.$59 DPA -II.41 RAP 315.8T ECC !.2467

INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

6D.83 202.77 13T.S7 lg 46 3g

44.49 208.96 12g.96 21 16 29

16.48 215.78 120,98 23 35 33

1.36 21g,18 116,07 0 53 10

1.38 219,18 116.07 0 $3 10

1.38 219.18 116.07 0 53 10

283.27 215.78 12D.98 5 51 11

NID-COURSE EXECUTION ACCURACY

$GT 1700,5 $GR 682.8 SG3 851,3

RRT .7379 RRF -,8512 RTF -.8443

SGB 1821.5 R23 -,2766 R13 -.8664

SG1 1771.8 $82 422.8 THA 16,60

1367,0 17.48 44.69

1116.8 21.13 25.42

685,7 26.55 353.81

447.1 29.99 336.64

447.1 29,99 $36.64

447.1 29,99 338.64

5020.5 26.35 260.83

ORBIT DET£RNINATION ACCURACY

8T 44,0 SR 19.9 $S 5g.o

CRT .9573 CR8 .7480 CST .9061

LSA 74.0 N8A 18.5 88A !.0

EL1 48.0 EL2 5.3 ALF 23.69

6O8



JPL TM 33-1OO EARTH'MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM DATE APR I? 1971

HELIOCENTRIC CONIC

RL 150.19 LAL .OO LQ4- E06.34 VL 31.533 SAL

lP 207.73 LAP -l.SO LQP Sl5.42 VP 23.844 GAP 9.91AZP IT.Sl TAL 343.10 TAP 132,i5 RCA 149.09 4PO 225.1? V2 26.375

RC 85,969 GL -25.34 GP 7.43 ZAL |22.90 ZAP 1_.60 (T9 |?|032 ZAE |T0,29 ETE |D9.39 ZA¢ JOT,S? ET¢ 277.26 LV! -24,14
PLANETOCENTRIC CONIC

C3 14.832 VHL 3.831 DLA -53.69 RAL 341,9E RAD 6840.4 V[L ||,114 PTH 6.63 VNP 4,44Z DPA -1|.D9 RAP 31S.39 ECC 1.2441

LNCH AZNTN LNCM TIME L-! TIME INJ bAT |NJ LONG INJ RT ASC INJ AZHTH INJ TINE PO CST TIN INJ 2LAT INJ 2 LONG

5O.OO 19 12 25 2350.00 .12 60,12 203.30 137.58 19 51 35 1350.0 10.29 43.90

60.00 20 48 SE 2093.24 6.?3 43.35 209.64 129.$3 21 23 4S 1093.2 t2.OS 24.11

TO.D0 23 29 53 1617.99 17.49 12.59 217.26 119.81 23 56 $1 615.0 25.22 349.25

70.93 0 23 11 1467.02 21.54 3.14 219.55 116.52 O 47 38 4S?.O 30.55 338.35

70.93 D 23 11 1467.02 21.54 3.14 219.53 116.52 O 47 38 467.0 30.55 $38.33

?0.93 0 23 11 1467.02 21.54 3,14 219.55 116.52 O 47 38 467.0 SO.5$ 338.35

110.00 4 33 IS $952.84 17.49 279,41 217,26 119.81 6 12 29 4952.8 28.22 256.07

FLIGHT TIN( ITS.DO ARRIVAL DATE OCT 10 1971

DI|TANCE 440,648 EARTH TO MAR8

-2.83 AZL 92.9t HCA 149.D3 9NA 18T.1| [CC .EO3SS /NC 2.9077 Vl 29.874

DIFFERENT IAL CORRECTIONS

TOE -.5000 TRA -.8223 TC$ .0353 8AU .1114

RDE -.2580 RRA -.2132 RCS .5609 FAU .11832

FOE 1.1678 FRA 4.9038 FC3-6.gD65 BSP 3036

6DE .5617 ERA .8497 6C3 .561? FSP 1465

LAUNCH DATE APR 17 1971

HELIOCENTRIC CONIC

RL 150.16 LAt .OO

RP 207.86 LAP -1.47

RC 87.725 GL -26.02

PLANETC_ENTRIC CONIC

C3 14.706 VHL 3.835

LNCH AZHTH LNCH TIME

80.OO 19 17 56

60.00 20 97 8

69.79 0 17 46

69.79 0 17 46

69.79 0 17 46

69.79 O 17 46

69.79 O 17 46

NZD-C_JR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1547.9 SGR 690.4 SG3 $98.S 8T 45.2 SR 19.9 SS 60.6

RRT .751d RRF -.8773 RTF -.D358 CRT .9700 CRS .7681 CST .A986

SGB |786.7 623 -.3058 613 -.$646 LSA 74.7 NSA 18.7 8SA 1.0

SGI |?33.5 SG2 432.9 THA 19.69 _1 47.4 EL2 4.4 ALP 24.2?

FLIGHT TIME 178.00 ARR|VAL OAT[ OCT 12 1971

DISTANCE 445.005 EARTH TO MARS

LCL 206.34 VL 32.506 SAL -2.80 AZL 92.97 HCA 150.31 8HA 166.65 ECC .2OISO INC 2.9699 Vl 29.874

LCP 356.68 VP 23.799 SAP 9.63 AZP 87.42 TAL 343.13 TAP |33.4S RCA 149.09 ADO 224.22 V2 26.35?

GP 7.92 ZAL 122.71 ZAP 136.90 ETS 171.28 ZAE 169.55 ETE 113.68 ZAC 108.59 ETC 277.20 LVI -24.4?

DLA -34.27 RAL 346.29 RAD 6640.4 VEL 11.609 PTH 6.63 VHP 4.$31 OPA -10.75 RAP 314.86 ECC 1.2420

L-I TZNE |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME leo CST TIN INJ 2 LAT INJ 2 LONG

2332.88 .98 59.40 203.90 137.57 19 56 49 1332.9 19.11 43.09

2068.79 7.82 42.16 210.42 129.66 21 31 36 1068.8 22.99 22.72

1436.15 21.96 4.86 219.99 116.99 D 42 32 486.1 31.12 340.02

1486.13 21.96 4.86 219.99 116.99 O 42 32 486.1 31.12 340.02

1486.15 21,96 4.86 219.99 116.99 O 42 32 433.1 31.12 340.02

t486.15 21.96 4.86 219.99 116.99 0 42 32 436.1 31.12 340.02

1486.19 2t.98 4.86 219.99 116.99 O 42 32 456.1 31.12 340.02

DIFFERENTIAL CORRECTIONS

TD[ -.4879 TRA -.7743 TC3 .0123 iAU .1176

ROE -.2524 RRA -.2387 RC3 .5979 FAU .12402

FOE 1.2062 FRA 5.1120 FC3-?.3005 ASP 2895

BDE .5492 BRA .8103 BC3 .5979 FSP 1538

LAUNCH DATE APR 17 1971

HELIOCENTRIC CONIC

RL 150.16 LAL *GO

RP 208.01 LAP -I.45

HID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

8GT 1379.3 SGR 734.0 SG3 946.J IT 42.1 8R 19.9 SS 62.0

RRT .7626 RRF -.8999 RTF -.8273 CRT .9810 CR9 .7880 CST .9897

SGB 1740.6 623 -,3297 613 -.9633 LSA 73.1 MSA 18.9 SSA .9

SG1 1582.7 SG2 445.3 THA 21.07 ELI 46.4 EL2 3.5 ALP 25.11

PLIGHT TIN( 180.00 ARRIVAL DATE OCT 14 19?1

DISTANCE 449.073 EARTH TO HANS

LOL 206.34 VL 32.480 GAL "2.77 AZL 93.04 HCA 151.56 9MA 186.22 [CC .19937 INC 3.0368 Vl 29.6?4

LOP 397.93 VP 23.735 SAP 9.35 AZP 87.33 TAL 343.18 TAP 134.74 RCA 149.09 APO 223.35 V2 26.340

GP 8.44 ZAL 122.52 ZAP 135.16 ETS 171.24 ZAE 168.69 ETE 118.50 ZAC 108.96 ETC 277.12 LVi -24.82RC 89.314 GL -28.72

PLANETOCENTRIC CONIC

C3 14.614 VHL 3.823

LNCH AZNTH LNCH TIME

50.00 19 23 30

60.00 21 6 6

86.6? 0 12 46

68.6? 0 12 46

68.67 0 12 46

66.67 0 12 46

66.6? O 12 48

DLA -34.89 RAL 346.$9 RAD 5640.3 VEL 11.605 PTH S.65 VHP 4.226 DPA -t0.38 RAP 514.28 ECC 1.2405

L-| TIME INJ LAT INJ LONG ]NJ RT ARC INJ AZNTH INJ TIME PO CST TIN )NJ 2 LAT INJ 2 LONG

2315.93 1.85 58.68 204.58 137.55 20 2 25 1315.6 19.93 42.27

2043.27 8.93 40.92 211,32 129.47 21 40 9 1043.3 23.95 21.25

1504.79 22.36 6.55 220.51 117.50 0 37 S0 504.8 31.69 541.86

t504.79 22.36 6.55 220.51 117.50 O 37 50 504.9 31.69 541.86

1504.79 22.33 5.55 220.51 t17.50 O 37 50 S04.S 31.69 341.66

1504,79 22.33 S.55 220.51 !17.50 O 37 50 504.0 31.69 341.66

1504.79 22.33 5.55 220.51 1!7.50 0 37 59 504,0 31.69 341.66

DIFFERENT I AL CORRECTIONS MID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4662 TRA 0.7365 TC3 -.0509 |AU .1242 SGT 1|32,4 SGR 765.1SG3 997.2 ST 41.S SR 20.2 83 83.9

RDE -.2511RflA -.2602 RC3 .$334 FAU .12891 RRT .7615 RRF ".9195 RTF -._J�? CRT .9908 CRS .6125 CSV .leO?

FDE 1.2699 FRA S.SSOI FCS-T.S3O9 BID 2904 SG8 1721.9 R23 "*3655 613 -.0903 LSA 75.6 MSA 19.3 IIA .g

6DE .5490 BRA .7839 Be3 .eSSS rip 1630 361 1555.2 362 470,9 THA 63.31 ELI 46.4 EL| 2.5 ALF 25.59

LAUNCH DATE APR 17 tRY1 FLISHT TIME 122.00 ARRIVAL OAT[ OCT 19 1971

HELIOCENTRIC CONIC O|8TANCE 453.133 EARTH TO MARS

M_ 150.19 LAL .00 LOL 209.34 VL 32,43T GAL -2.75 AZL 93,11HCA 1S2.81 8NA 189.5E ECC .19759 INC 3.1094 Vl 29.974

RP 208.19 LAP -1.42 LOP 359.19 VP 23.$53 GAP 9.09 kip 87.23 TAL 343.21 TAP 138.02 RCA 149.10 APO 222.54 V2 26.383

RC 91.337 f(. -27.45 GP 9.00 ZAL 122.32 ZAP 133.33 ETS 171.20 ZAE 167.66 (TE 122.S0 ZAC 109.58 ETC 277.03 LVl -25.20
PLANETOCENTRIC CONIC

C3 14.694 VHL 3.815 DLA -35.53 RAL 347.13 RAD $640.3 VEL 11.602 PTH 6.64 VHP 4.167 DPA -9.98 RAP 313.64 ECC 1.2395

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

SO.DO 19 30 9 2298.06 2.73 57.93 205.36 137.52 20 8 29 1298.1 20.76 41.43

GO.DO 21 15 58 2016.17 10.10 39.53 212.34 129.23 21 49 34 1016.2 24.96 19.67

67.54 O 8 ? 1523.07 22.77 8.23 221.10 118.04 0 33 30 523.1 32.27 343.30

67.54 O 8 ? 1523.0? 22.77 8.23 221.10 118.04 0 33 30 523.1 32.27 343.30

67.34 O 8 ? 1523.07 22.77 S.23 221.10 118.04 0 33 30 523.1 32.27 343.30

6?.54 0 8 7 1523,07 22,77 S,23 221,10 118,04 0 33 30 523.1 32.2? 343.30

G?.54 0 8 7 1523.D7 22.77 8.23 221.10 118.04 0 33 30 523.1 32.2? 343.3n

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

TDE -.4824 TRA -.6888 TC3 -.1029 8AU .1325 SGT 1464.9 8r_ 942.S SG3 1047.5 3T 40.9 8R 20.5 S$ 65.6

RDE ".2501RRA -.2994 RC3 .6?34 FAU .13411 RRT ,7564 RRF ".9359 RTF -.7909 CRT ,9968 CRS .6353 CST .8696

FOE 1.3255 FRA 5.6786 FC3-?.9777 BSP 2838 SGB 1690.0 R23 -.3909 R13 -.8598 LSA 77.6 NSA 19.6 6SA .9

BOE .5434 DRA .7309 BC3 .6812 FSP 1730 SG1 1614,3 SG2 5Q0.2 THA 26,23 ELI 45.8 EL2 1.5 ALF 26.60

609



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 17 1971

NELIOCENTRI¢ CONIC

RL 1|0.1l LAL ,00

RP 200,32 LAP -I.38

RC 93,200 GL -R8.22

PLANETO¢ENTRIC CONIC

C3 14.527 VML 3,811

LNCH A2MTH LNCM TINE

S0.00 19 36 96

$0.00 21 23 5$

$6.42 0 3 49

85.42 0 3 49

65.42 0 3 49

$6.42 O 5 49

$$.42 0 3 49

FLIGHT TIRE t$4.00 ARRIVAL OAT[ OCT 18 1971

D||TANCE 45T,E48 EARTH TO MARl

LOL ZOR,34 VL |i,4|l GAL "8,.?3 AZL R3,IS MCA 118,01 iNA llS,4l [¢C ,|ill! INC 3, till VI El,if4

LOP ,44 VP E3,633 GAP 0,83 AZP 6T,13 TAL 343,EE TAP 13T,26 RCA 14|,11 APO 221,7R V2 E6,304

GP g.Gt ZAL128,12 ZAP |3|°52 [T$ 171.16 ZA[ 116,49 [T[ 126,5E ZAC 110,25 [TC 27R,64 LVI -IS,SO

DLA -36,t0 RAL 34?,60 MAD 6640.3 VEL 11,601 PTN |,14 VNP 4,03| DPA -0,53 RAP 312,8S ECC 1,2691

L-I T1NE INJ LAT |NJ LONG INJ RT ARC |NJ AZNTN INJ TIME PO El? TIM INJ 2 LAT INJ 2 LONG

2280,06 3.63 37,20 206.23 137.47 20 14 56 1280,1 21.61 40.55

1686,96 11.35 38.14 213.53 128.93 22 0 3 9R?.O 28,02 t7.93

1541.15 23,17 9,gl 221.78 118.61 0 29 31 541.2 32.8? 344.93

1541.15 23.17 9,91 221.78 118.61 0 29 31 541.2 32.8? 344.95

1541.15 23.17 9.91 221,Y8 118,R1 0 29 31 541.2 32,87 344.95

1541.15 23.17 9.91 221,78 118.61 0 29 31 541,2 32.8? 344,95

1541.15 23.17 9.91 221.78 118.61 0 29 31 541,2 32.8? 344,95

OIFFERENTIAL CCRRECTION8

TOE -.4754 TRA -.6369 TC3 -.1§?S |AU .1420

RDE -.2497 RRA -.3339 RC3 .Y169 FAU .13984

FOE 1.3798 FRA 5.6058 FC3-8.3218 DEP 9736

80( .5370 BRA .7188 6C3 .7340 FSP 1816

LAUNCH DATE APR 17 1971

MID-COURSE EXECUTION ACCURACY C_81T DETERMINATION ACCURACY

3GT 1390.1 |DR 908.1 663 1067.9 8T 39,9 SR 21.0 86 67.2

RRT .7437 RRF ".9494 RTF ".7670 CRT ,$960 CR6,8572 CST ,8563

660 1660.4 R23 -.4094 RI3 -,8R14 LSA 76.4 MIA 19,9 6SA .8

SGI 1571.2 SG2 537,1 TMA 29,73 EL! 45.1 EL2 .$ ALF 27,70

FLIGHT TINE 186.00 ARRIVAL OAT[ OCT 20 1971

HELIOCENTRIC CCNIC

RL 150.16 LAL .00

RP 208.49 LAP -1.37

RC 95.0?4 GL -29.02

PLANETOCENTRIC C(_N1C

C3 14.535 VHL 3.813

LNCH AZNTH LNCH TINE

50.00 19 44 19

60.00 21 39 22

$5.28 25 55 53

65.28 23 55 53

$5.28 23 55 53

65.28 23 _5 53

65.28 25 55 53

DISTANCE 461.352 EARTH TO MARS

LCL 206.34 VL 32,415 GAL -2.71 AZL 93.27 HCA 155.31 6MA 185.11 [CC .19443 INC 3.2743 Vl 23,874

LOP 1.69 VP 23,563 GAP 6.57 AZP 87.02 TAL 343,23 TAP 138,53 RCA 149,12 AlSO 221.10 Y2 28,284

GP 10.27 ZAL 121.91 ZAP 129,64 [TS 171.13 ZAE 165.19 ETE 129.81 ZAC 110.98 ETC 276.83 LVI -26.05

DLA -36,86 RAL 348.12 RAD 6640.3 VEL 11.601 PTH 6.64 VHR 3,94? DPA -9.03 RAP 312.21 ECC 1.2392

L-[ TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2261.55 4,56 56.42 207.23 137.41 20 22 0 1261.6 22.47 39,64

1954.87 12.72 36.53 214,90 128.57 22 11 56 954.9 27,16 15.98

1559,3! 23.57 11.61 222.55 119.22 24 21 52 599,3 33.47 941,$2

1559.31 23,57 11.61 222,55 119.22 24 21 52 559.3 33.47 348.62

1559.31 23.57 11.61 222.55 119.22 24 21 52 559.3 33.47 346.62

1559.31 29.57 11.61 222.55 119.22 24 21 82 559.3 33.4? 346.62

1559.31 23.57 11.61 222.55 119.22 24 21 52 559.3 33.47 346.$2

DIFFER[NTIAL CORRECTIONS

TDE -.4694 TRA -,5819 TC3 -,2166 BAU .1542

ROE -.2508 RRA -.3704 RE3 .7628 FAU .14502

FOE 1,4424 FRA 6.0356 FC3-8.6372 86P 2689

80E .$322 BRA .6897 OCS .7935 FSP 1906

LAUNCH DATE APR 17 1971

MID-COURSE EXECUTION ACCURACY C4_61T DETERNINATION ACCURACY

SGT 1311,T 6GR 982.1 SG3 1148,3 6T 38,9 6R 21,G S8 68.9

RRT .7217 RRF -.9605 RTF -.7358 CRT .9964 CRS .8789 CST .8415

$GB 1638.6 R23 -.4168 R13 -.8666 LSA 79.4 MSA 20.3 SSA ,8

$61 1531.7 $62 582.2 THA 33.94 ELI 44.4 EL2 1.$ ALF 28.95

FLIGHT TIME 188.00 ARRIVAL DATE OCT 22 1971

DISTANCE 465.466 EARTH TO MARS

LOt. 206.94 VL 32.996 GAL -2.69 AZL 93.37 HCA 156.55 8MA 184.80 [CC .19304 INC 3.3689 Vt 29,$74

LOP 2.93 VP 23.535 GAP 8.32 AZP 86.91TAL 345.22 TAP 139.77 RCA 149.12 APO 220.4? V2 26.254

GP 11.00 ZAL 121.69 ZAP 12?.71 [T3 171.10 ZAE 163.75 [TE 132,59 ZAC 111,78 [TC 278.72 LVI -26.53

DLA -37.60 RAL 348,70 RAD 6640.3 VEL 11.603 PTH 6.65 VHP 3.066 DPA -8.51 RAP 31t.41 ECC 1.2400

L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AgHTH INJ TIME PO C$T T|N INJ 2 LAT INJ 2 LONG

2242.23 5,53 55,60 208.35 137.33 20 29 45 1242.2 23.37 38.68

1918.45 14.25 34.65 216.51 128.10 22 25 44 918.5 28.42 13.72

1577.60 23.97 13.34 223.42 119.88 24 18 27 577.6 34,10 348.33

1377.60 23.97 13.34 223.42 119o88 24 18 27 577.8 34.10 348.33

1577.60 23.9? 13.34 223.42 119,88 24 18 27 577.8 34.10 340.33

1577.80 23.97 13.34 223.42 !19.89 24 16 2? 57T.8 34,t0 _48.33

1577,60 23.97 13.34 223,42 119,88 24 18 97 577.6 34.t0 348,33

HELIOCENTRIC CONIC

RL 150.15 LAL .00

RP 208.$7 LAP -1.34

RC 95.988 GL -29.07

PLANETOCENTRIC CONIC

C3 t4.581 VHL 3.818

LNCH AZNTH LNCH TIM[

50.00 19 52 22

60.00 2! 55 48

64.11 23 52 9

$4.11 23 $2 9

64.11 23 52 5

64.11 23 52 9

64.11 23 32 9

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[ -.4570 YRA -.517| TC3 -.2871RAU .1673 3GT 1212.8 SIR 1064.1SG3 1196.4 8T 37.3 8R 22.2 88 70.1

ROE -,2518 ERA -°4098 tiC3 ,0156 FAU .13113 RRT .SVOR RRF ",9604 RTF -,_a?4 CflT .8878 CR8 .8977 C8I .8217

FOE 1,4888 FRA 6,2497 FC3-8,9743 OSP 2564 $GB 1613,4 R93 -.4083 RI3 -,9809 LSA 79.5 MSA 20.8 88A .7

602 .5217 RRA .8398 iC3 ,8582 FIR 1974 851 1486,3 369 62T.7 ?HA 39.63 ELI 43,3 EL2 3.0 ALF 30.82

LAUNCH DATE APR IY 1971 FLIGHT TIME 190,00 ARRIVAL DATE OCT R4 IR71

HELIOCENYRI¢ CONIC DISTANCE 469.56? EARTH TO MAR8

RL 150,16 LAL .00 L04. 206,34 VL 3E.376 GAL -2.|6 AZL 93,47 HCA 157.80 8NA t84,91EC¢ ,16178 IN¢ 3.4731 Vt |0.6?4

RP 206°85 LAP -t,3t LOP 4o28 VP 23,487 GAP 8,07 AZR 06,?6 TkL 343,19 TAP 140.99 RCA 149,23 APO 229,80 V2 26,243

RC 98.923 GL -30.77 GP 11.81ZAL 121.49 ZAP 125,73 [T3 ITt,OT 9AE 162,|9 [TE 134.92 ZAC 112,66 EYE 276.61LVI -27.07

PLANETOCENTR1C CONIC

C3 14.668 VHL 3,630 OLA -38,36 RAL 349,33 RAD 9640.4 VEL 11.607 PTN 9.63 VHP 3.792 DPA -7.90 RAP 310.58 [CC 1.2414

LNCH AZMTM LNCH TIME L-I TIME INJ LAY INJ LONG INJ RT A6C INJ AZNTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

50.00 20 t 1S 2221.99 6.54 54.T5 209.64 13T.23 20 38 17 |222.0 24.30 3?.65

$0.00 22 11 4 1875.49 16.03 32,46 218.43 t27.48 22 42 tg 875.S 29,83 Io.g?

$2,92 23 48 45 1596o!3 24,36 15.12 224.42 120.80 24 15 21 596.1 34,?4 350.10

$2.92 23 48 45 1596.13 24.36 15,12 224.42 120.60 24 15 21 596.1 34.?4 350.10

$2.92 23 48 45 1596.13 24.36 15,12 224.42 120,60 24 15 21 596.1 34.74 350.10

$2.92 23 45 45 1598.13 24,36 15.12 224,42 120.60 24 15 21 5g6.1 34.?4 350.10

$2,92 23 45 45 1596.13 24.36 15,12 224.42 120,60 24 15 21 596.1 34.?4 330.10

DIFFERENT|AL CORRECTIONS NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ -.4584 TRA -.4691TC3 -,9578 BAU .1833 $GT 1130.1SGR 1158.7 963 1246.0 ST 36.8 SR 23.3 $S 72.1

ROE -.25?4 RRA -.4560 RC3 .8835 FAU .15531 RRT ,6377 RRF -,9766 RTF -.6389 CRT ,9728 CRS .9178 CST .$025

FDE 1.S?73 FRA 6.4831 FC9-9,1779 08P 2613 SG9 1632.5 R23 -,392? R13 -.8g44 LSA 81.5 MSA 21.2 SSA .?

802 .5257 DRA .$492 BC3 .934? FSP 2082 SG1 1477.3 962 694.9 THA 43.33 EL1 43.3 EL2 4,6 ALF 32,04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUMCM DATE APR 17 1671

HELIOCENTRIC C_iIC

RL 150.16 LAL .OO

RP 299.04 LAP -1.26

RC 100.998 GL "$1,74

PLANETC_[NTRIC CONIC

C3 14.601 VHL 3.647

LNCM AZNTH LNCH TIME

SO.DO 20 11 9

60.G0 22 33 25

61.69 23 45 34

61.69 23 45 34

$1.69 23 45 34

61.69 23 46 34

61.69 23 45 34

PLIGHT TIN( 198,00 ARRIVAL DATE OCT 26 1911

DIGTANC[ 473.118 EARTH TO MARl

LOL 206,34 VL )2.363 GAL "2.67 AZL S3.S9 NCA tS9.04 6MA !|4.|1 [CC ,1|06! INC ],sIRg Vl 26.674

LOP . $,46 VP 63.441 SAP ?,83 AZP 86.6S TAL 343.16 TAP 142.20 RCA 149,13 APO 219.37 V2 26.21!

SP 12.69 ZAL IEI.2I ZAP IE3,TI [TS 171.06 ZA[ |SO,SO [T[ |36o$T ZAC 113o62 [TC 276,40 LV| -27,6?

OLA -36,|1 RAL 3SO,DE MAD 6140.4 V[L |t.6|3 PTN R.SS VHP 3. ?El OPA "?.22 RAP S09.65 ECC 1.2436

L-! TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2200,36 ?.62 53,83 211,11 137,11 20 4? 30 1200.4 25,28 36.S3

1620.06 t8.$2 29.54 620.90 126,55 63 3 45 020.1 31.S9 7.31

1615,26 E4.TS 16,96 225,55 121.38 24 12 29 615.3 35.40 3Sl.94

1615.26 24,?5 16,96 225.55 121.38 24 12 29 615,3 35,40 351.94

161S,26 E4.?S 16.96 22S.56 12|.38 64 12 Et 615.3 35.40 361.94

1615.26 24.?5 16.66 225.55 121.38 24 12 29 615.3 35.40 351.94

1615.26 24.?5 16.96 225.55 121.38 24 12 29 615.3 35.40 $51,94

DIFFERENTIAL CCRRECT|ON6

TD[ -.4469 TRA -.3922 TC3 -,4214 |AU .2DOS

MDE -.2623 RRA -.5044 RC3 .9212 FAU .16068

FOE 1.6416 FRA 6.6829 FC3-9,4161 BSP 2569

DOE .5200 6RA .6389 8C3 1.0131 FIP 6150

LAUNCH DATE AFR 17 1971

HELIOCENTRIC CONIC

MID'COURSE [XECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

6GT lOSS,2 8GR 1262o6 SG3 1291.0 ST 35,3 8R 24.4 IS ?S.R

RRT .5699 RRF -.9822 RTF -.5664 CRT ,9497 CRS .9349 CST ,7764

SGB 164?.4 R23 -.3373 R13 -,9225 LSA 82.3 NSA 21.6 SSA .6

3G1 1467.8 SSE 747,6 THA 53.65 ELl 42.4 EL2 6.4 ALF 34.14

FLIGHT TIME 194.00 ARRIVAL DATE OCT 20 1971

DISTANCE 477.855 EARTH TO MARS
RL 150.16 LAL .DO

RI 209.24 LAP -1.25

RC 102.893 GL -32.78

PLANETOCENTRIC CONIC

C3 14.986 VHL S.871

LNCN AZMTH LNCH TIME

50.00 20 22 19

60.00 23 g 6

60.40 23 42 41

60.40 23 42 41

60.40 23 42 41

60.40 23 42 41

60.40 23 42 41

LOt. 206.34 VL 32.349 GAL -2.67 AZL 93.72 HCA 160.28 8NA 104.01ECC .18998 INC 3.7184 VI 26.674

LOP 6.66 VP 23.365 GAP 7.60 AZP 86.30 TN,. 343.11 TAP 143.39 RCA 149.13 APO 215.90 V2 26.196

GP 13.67 ZAL 120,93 ZAP 121.65 [TS 171.05 ZAE 158.69 ETE 138.47 ZAC 114.66 ETC 276.39 LVI -26,$4

DLA -40.03 RAL 350.80 RAD 6640.5 VEL 11.621PTM 6.66 VHP 3,666 DPA -6.46 RAP 308.69 ECC !.2466

L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2177,03 8.79 52.83 212.82 136,93 20 58 36 1177.0 26.34 35.31

1729.58 21.91 24.59 224.51 124.71 23 37 55 729.6 34,16 1.02

1634.98 23.13 18.88 226.83 122.24 24 9 56 635.0 36.09 356.88

1634.98 25.13 18.88 226.83 122.24 24 9 56 635.0 36.09 353.08

1634.98 25.13 18.88 226.83 122.24 24 9 56 635.0 36.09 356.86

1634.96 25.13 10.68 226.63 122,24 24 9 56 635.0 36.09 $53.08

1634.96 23.16 18.89 226.83 122.24 24 9 56 635.0 36.09 356.88

DIFFERENTIAL CORRECTIONS

TOE -.4481TRA -.3263 TC3 -.5113 BAU .2207

ROE -.2723 RRA -.5603 RCS .9?60 FAU .16300

FOE 1.7365 FRA 6.8933 FC3-9.5617 BSP 2655

9DE .5243 BRA .6463 BC3 1.1016 FSP 2243

LAUNCH DATE APR 17 1971

HELIOCCNT RIC CONIC

RL 150.16 LAL .OO

RP 209.44 LAP -1.22

RC 104.913 GL -35.90

PLANCTOCENTRIC CORIC

C3 15.262 VHL 3.903

LNCH AZNTH LNCH TIME

50.00 20 35 5

59.05 23 40 7

59.05 23 40 7

59.05 23 40 7

59.05 23 40 7

59.05 23 40 7

59.05 23 40 7

NID-CCURSE EXECUTION ACCURACY

SGT 997.0 $_ 1380.6 SG3 1334.5

RRT ,4729 RRF ".9867 RTF ".4665

SGB 1703.0 R23 -.2672 R13 -.9496

3G1 1498.3 SG2 809.5 THA 62.30

FLIGHT TIN£ 196.00

DISTANCE 481.996

LOL 206,34 VL 32.331 GAL -2.67 AZL 93,86 HCA 161.51 SMA 183.T9 ECC .16864

LOP 7,89 VP 23.350 GAP 7.36 AZP 86.33 TAL 343.05 TAP 144.56 RCA 149,12

GP 14.76 ZAL 120,63 2AP 119.54 ETS 171.06 ZA[ 156.76 ET( 139.76 ZAC 115.86

DLA -40.93 RAL 331.67 RAD 6640.6 VEL 11.631 PTH 6.67 VHP 3.613 DPA -3.39

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2/51.$0 10.06 51.73 214,80 136.75 2t 10 57 1151.3

1655.53 25.51 20.91 228.30 123.19 24 ? 43 655.5

1655.53 25.51 20.91 228.30 123.I9 24 7 43 665.S

1655.53 25.31 20.91 228.30 123.1g 24 ? 43 655,5

1655.53 25.31 20.91 228.30 123.19 24 ? 43 655.5

1655.53 23.51 20.91 228.30 123.19 24 7 43 633,5

IS55.53 23.51 20.91 228.30 |23,19 24 7 43 655.5

ORBIT DETERMINATION ACCURACY

6T 34.5 IR 25.9 68 75.3

CRT .9190 CRS .9491 C8T .7491

LSA 83.9 MSA 22.2 SIA .6

ELI 42.3 EL2 6.3 ALF 36.24

ARRIVAL DATE OCT 30 1911

EARTH TO MARS

INC 3.6640 VS 29.6?4

APO 218,46 V2 26.174

ETC 276.22 LVi "29.09

RAP 307.68 ECC 1.2507

INJ 2 LAT INJ 2 LONG

27.48 $3.93

36.80 $55,95

36.80 355.95

36.80 356.95

36.89 355.95

36.60 355.95

36.80 $55.g5

DIFFERENTIAL CORRECTIONS NID-COQRS[ EXECUTION ACCURACY

TOE -.4439 TRA -.2526 TC3 -.SSEI DAU ,2433 3GT 937.9 $GR 1511.8 363 1372.7

ROE ",2538 RRA -.6208 Re3 |,D3TS FAU ,16936 RFlT ,1466 RRF ".5901RTF *,_#?l

FOE 1.8234 FRA 7.0696 Fc3-g.6257 |SP 2746 SGO IT/g.l R_3 °,I?26 R13 -.6749

60[ .5268 6RA .S?D3 6C3 1,1946 FSP 2310 561 1561,9 662 8sl,g THA ?5.56

LAUNCH DATE APR 1? 1971 FLIGHT TIME 190.00

HELIOCENTRIC CONIC DISTANCE 466.150

RL 150.16 LAL ,OD LOL 606.34 VL 32.383 GAL "2.67 AZL 94,03 HCA 162,?S 8MA I63,60 [CC ,|8780

RP 209.66 LAP -1.19 LOP 9.13 VP 63.306 GAP ?.14 AZP 86.15 TAL 342,97 TAP 145.72 RCA 149.12

RC 106.958 GL -35.13 GP 15.98 ZAL 120,29 ZAP ll?,4O (T6 171.Q8 ZAE 154.70 ETE 140.?6 ZAC 117.15

PLANETOCENTRIC CONIC

C3 15.549 VML 3.943 OLA -41.95 RAL 356.6S RAD 6640,8 VEL 11.645 PTM 6,66 VHP 3.572 DPA -4.60

LNCM AZMTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTN INJ TIN[ PO CST TIN

50.00 29 49 39 2122.63 11,50 60,47 217.16 136.49 21 2S 22 1122.3

57.62 23 37 51 1677.24 25.86 23.06 22g.g? 124.25 24 S 46 677.2

57.62 23 37 51 1677.24 25.88 23.06 229.97 124.25 24 S 48 677.2

57.62 23 3? 51 167?.24 25.89 23.06 229.97 124.25 24 5 48 677,2

57.62 23 37 51 1677.24 63.68 23.06 229.97 124.25 24 5 48 677.2

S?.62 26 3? $1 1677,24 25.88 23,06 229.97 124.26 24 5 48 6?7.2

5?.62 23 3? 31 1677.24 26,88 23.06 229.9? 124.25 24 5 48 677.2

OIFFERENTIAL CCRRECTIONS NID-CCURSE EXECUTION ACCURACY

TDE -.4696 TRA -.1740 TC3 -.6726 DAU .2660 SGT 8g?,3 SGR 1659.2 $G3 1405.4

RDE -.3003 RRA -.689? RC3 l,og97 FAU .17276 RRT .1856 RRF -.9927 RTF -,1768

FDC 1.9294 FRA 7.2239 Fc3-g.6202 BSP 2g01 SGB 1886.3 R23 -,0808 R13 -,9694

DOE .$329 BRA .7103 BC3 1.2890 FSP 2374 SGI 1670,7 SG2 875.6 TNA 82,08

ORBIT DETERMINATION ACCURACY

ST 33.4 SR 27,S 56 760

CRT ,878U CRS ,V515 C|[ .7114

LSA 83,2 NSA 22,8 8SA .3

ELI 42,1 EL2 IO,S ALF 35,86

ARRIVAL OAT( NOV 1 19?1

EARTH TO MARS

INC 4.0297 Vl 29,674

APO 218.98 V2 26,1S0

[TC 2?6.09 LVI *29.94

RAP 306,61ECC 1,2669

INJ 2 LAT INJ 2 LONG

28.76 32.34

3?.55 353.17

37.$5 353.17

3?,53 353.17

37.55 338.17

37.S§ 353,17

37.55 353.17

ORBIT OETERNINATION ACCURACY

ST 32.4 SR 29.7 SS 78.4

CRT .8298 CRS ,9715 CST .6?46

LSA 86.6 MIA 23.3 $SA .5

ELI 42.1 EL2 12.8 ALF 42.10
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 17 1971

HELIOCENTRIC CONIC

RL 130.19 LAL .DO

RP 209.8? LAP "|.|l

RC 109.028 GL -39o48

PLANETOCENTRIC CONIC

C3 15.935 VHL 3°884

LNCH AZHTH LNEH TIRE

50.00 21 ? 49

56.10 23 35 99

56.10 23 33 59

56.10 23 35 59

56.10 23 33 59

56.10 23 33 59

56.10 23 35 59

FLIRNT TIRE tO_.OO 4R21VAL DAYE MOV 3 1071

DISTANCE 490.305 EARTH TO MARl

LC% 80i.34 VL )t.3t3 tAL -I.6T 4EL 14._! MCA 113.61 8MA 181,48 [C¢ .lll_| 1NC 4.211l Vt It.iT4

LOP 10.31 VP |3.863 GAP t.ll AZP 85.94 TAL 342.09 TAP 146,ll tCA 14!.11APO 217.73 V2 26.124

GP 17.34 ZAL 119.99 ZAP 115.22 ET8 t71.13 2A( 152.52 ETE 141.51ZAC 118,60 (TC 275.9| LVl -30.91

OLA -43.04 RAL )S3.T? RAO RIM1.0 VEL 11.R62 PTH t.YO VNP 3.539 DPA -3.47 CAP 305.49 ECC 1.2621

L-| TIME ZNJ LAT INJ LONG ZNJ RT ARC INJ AZNTH INJ TIHE PO C$T TIN INJ 2 LAT INJ 2 LONG

2088.41 13.1T 48.98 220.09 |3R.15 21 42 38 1088.4 30.21 30.43

1700,25 N.23 25o)6 E31.90 121.43 f4 4 |J 700.3 38.34 .57

1790.25 26.23 25.36 231.90 125.43 24 4 19 700.3 38.34 .37

1700.25 26.23 25.36 231.90 125.43 24 4 19 700.3 38.34 .57

1700.25 21.23 25.36 231.90 185.43 14 4 19 718.3 38.34 .57

1700.25 2i.23 25.36 231.90 125.43 24 4 19 700.3 38.34 ,57

1700.25 26.23 25.36 231.90 125.43 24 4 19 700.3 38.34 .57

DIFFERENTIAL CCRRECTIOqS MID-GOURI( EXECUTION ACCUIICT

TOE -.4362 TRA -.0916 TC3 -.7935 |AU .2956 8GT 886.6 8GR 1825.0 603 1431.1

RDE -.3222 RRA -.7650 RE3 1.1629 PAU .17335 RRT -.0001RRP -.9947 RTF .0100

FOE 2.0468 FRA 7.3480 KC3-9.3130 liSP 3125 SO8 IK)E8.g R23 -.00_2 _13 ,._t47

GDE .5423 IRA .7?04 8C3 1,336T PiP E487 S0! 1825.0 SG2 086.6 THA INi;OO

LAUNCH DATE APR 17 1971 FLIGHT TIM( 202.00
!

HELIOCENTRIC CONIC D|$TANCE 494.468

RL 150.16 LAL .00 LOL 206.34 VL 32.303 GAL -2.68 AZL 94.44 HCA 165.21 6HA

RP 210.10 LAP -I.13 LOP 11.3R VP 25.280 GM B 4.16 AZP 85.7S TAL _41.TI TAP

RC 111.121GL -37.98 GP 18.89 ZAL 119.43 ZAP 113.01ET8 171._0 ZAE 150.19 ETE

PLANETOCENTRIC CONIC

C3 16.471 VHL 4.059 DLA -44.23 tAL 3|5.05 lAD 6041.2 TEL 11.684 PTH 1.72 _P

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTN |NJ

50.00 21 29 59 2047.01 15.19 47.13 223.53 135.65 22

54.45 23 34 34 1724.93 2R.56 27.85 234.14 126.77 24

54.45 23 34 34 1724.93 26.SR 27.65 234.14 126.77 24

54.45 23 34 34 1724.93 26.56 87.85 234.14 126.77 24

34.43 23 34 34 1724.93 26.9R 27.85 234.14 126.77 24

54.45 23 34 34 1724.R3 26.56 27.,3 234.14 126.TT |4

54.45 23 34 34 1724.93 26.56 27.85 234.14 126.?? 24

DIFFERENT IAL CCRRECTION$ N|D-COURSE EXECUTION AccuRAcY

TOE -.4323 TRA -.0034 TC3 -.328i IAU .3263 lit 108.I iGR 2010.* IG3 1446.7

RD( -.3515 RRA -.8497 RE3 1.2283 PAU .17724 RRT -.1952 RRF -.9962 RTF .2045

FOE 2.1784 FRA 7.4200 FC3-9.3137 63P 3418 SG8 2206.3 R23 .0375 R13 -.9955

6DE .5572 ERA .84g? BE3 1.4817 FSP 2462 801 2020.5 302 666.4 THA _*.24

LAUNCH DATE APR 17 1971 FLIGHT TI_£ 204.00

HELIOCENTRIC CCNIC DISTANCE 498.630

RL 150.18 LAL .DO LOL 206.34 VL 32.294 GAL -2.69 AZL 94.70 HCA 166.43 3M4

RP 210.33 LAP -1.10 LOP 12.82 VP 23.178 GAP 6.48 AZP 85.43 TAL 342.67 TAP

RC 113.259 GL -39.66 GP 20.65 ZAL 118.09 cAP IIO.?S ETS I71.30 ZAE 147.72 (TE

PLANETOCENTRIC CONIC

C3 1 ?.132 VHL 4.139 DLA -45.36 RAL 356.55 RAD 6641.5 TEL I1. 712 PTH 6.74 VHP

LNCH AZMTH LNCH TIHE L-I TINE INJ LAT

50.00 21 59 27 1991.78 17.06

52.66 23 53 47 175/.61 26.86

52.66 23 35 47 1751.61 26.86

52.66 23 33 47 1751.61 26.86

52.94 23 33 47 1751.61 26.86

52.66 23 53 47 1751.61 26.36

52.66 23 33 47 1761.31 2S.86

DIFFERENTIAL CORRECTIONS

1DE -.4250 TR4 .0897 TC3 -.697R RAU .3907

ROE -.3912 RRA -.9450 RE3 1.2939 FAU .17797

FOE 2.3299 FRA ?.4343 FC3"8.9934 6SP 3776

DOE .S?DS BRA .94g2 Be3 1.5746 FSP 24?3

LAUNCH DATE APR 1? 1971

HELIOCENTRIC CONIC

RL 150.16 LAL .00

RP 210.57 LAP -1.07

RC 115.360 GL -41.37

PLAHETOCENTRIC CONIC

C3 17.987 VHL 4.241

LNCH AZMTH LNCH TIN[

50.00 22 47 4

50.71 23 33 47

30.71 23 33 47

50.71 23 33 47

50.?1 23 33 47

50.71 23 33 47

50.71 23 33 47

DIFFERENTIAL CORRECTIC_IS

TOE -.4232 TRA .1876 TC3 -.9591BAU .3994

ROE -.4463 RRA-I.0523 RE3 1.3561FAU .17716

FOE 2.5086 FRA 7.3725 FC3-8.5271 DIP 4209

DOE .6150 BRA 1.0689 8C3 !.6610 FSP 2458

INJ LONG INJ RT ARC IMJ ATMTH INJ TIME

44.60 228.16 134.86 22 32 38

30.56 236.76 128.29 24 2 59

30,53 236.?6 128.29 24 2 59

30.5S 236.76 128.29 24 2 59

30.56 236.76 128.29 24 2 59

30.56 236.76 128.29 24 2 59

30.56 236.76 128.29 24 2 59

HID-COURSE EXECUTION ACCURACY

SGT 966.? SGR 2220.5 303 14SO.S

RRT -.3757 RRF ".9973 RTF ._38

SG6 2421.6 R23 *OSST R13 -.9952

301 2255.4 SG2 882.0 THA 100.99

FLIGHT TIRE 206.00

DISTANCE S02.799

LOL E06.34 VL 32.287 GAL -2.70 AZL 95.01 HCA IR?.6§ 6MA

LOP 14.04 VP 23.136 GAP 6.26 AZP 83.11 TAL 342.55 TAP

GP 22.66 ZAL 118.24 ZAP 108.50 ET3 171.45 ZAE 145.08 [T(

DLA -47.04 RAL 358.33 RAD 61Nl.g TEL 11.748 PTH 6.78 VHP

L-| TIN( INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIME

186T.73 22.32 40.09 235.19 133.10 _3 18 42

1780.gl 27.09 33.54 239.86 130.05 24 3 28

1790.91 27.09 33.54 2_9.86 13D.05 24 3 28

1780.91 27.09 33.54 239.86 130.05 24 3 28

1780.91 27.09 33.54 239.86 130.05 24 3 28

1780.91 27.09 33.54 239.86 130.05 24 3 28

1780.91 27.09 33.54 239.86 130.05 24 3 28

MID-COURSE EXECUTION ACCURACY

3GT 1061.6 SGR 2457.2 SG3 1439.0

RRT -.5240 RRF -.9981 RTF .5306

SGB 2676.7 R23 .0808 R13 -.9949

801 2528.3 SG2 878.7 THA 104.55

ORBIT OET[RNINATION ACCURACY

ST 31.4 6R 32.3 38 BO.O

CmT .T?12 CR6 .R79T CST .628,
L** p!.s us, z3.1SRA .4
ELI 41.4 ELl .15.2 A_P 4R.03

ARn|VAL D+ATE NOV 9 1971

EARTH TO NAR9

183.26 ECC .11639 INC 4.4595 V! 29.674

147.8, RCA 149.10 AII'O 21?.42 V2 26.096

142.02 ZAC 120.23 ETC 275.82 LVI °32.03

3.117 OPA -2.13 RAP 304.32 ECC 1,2711

TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

4 i 1047,0 31,95 28.01

3 1_ ?24.9 39.16 3.21

3 19 724.9 39.16 3.21

3 lg ?24.9 39.16 3.21

3 19 ?24.9 39.16 $.Et

3 19 724.9 38.16 1.21

3 19 724.9 39.19 3.21

ORBIT DETERMINATION ACCURACY

IT 10.3 MI 35o5 81 II.9

CRT .7028 CR3 .9860 ¢6T ,1746

LSA 90.6 M3A 24,6 36A ,4

ELI 43.2 EL2 17.1 ALF 50.99

ARRIVAL DATE NOV 7 1971

EARTH TO NARS

163.12 [CC ,18542 INC 4.6977 Vl 29.6?4

149,10 RCA 14g.0g APO 217.15 V2 26.071

142.31 ZAC 122.07 ETC 2?5.?0 LVl -53.33

3.50g DPA ".63 RAP 303.0g [C¢ 1.2820

PO C8T TIH INJ 2 LAT INJ 2 LOnG

991.8 34.18 24.63

?$1.6 40.02 6.14

?31.4 40.02 6.14

751,6 40.02 4,14

751.6 40.02 6.14

751.6 40.02 6.14

?$1,6 40,02 S.14

ORBIT DETERHINATION ACCURACY

8T 29.8 SR 39.0 Sl 82.9

CRT .6252 C9| ,9107 CIV ,5154

L54 93.0 HSA 25.2 8SA .4

ELI 44.Y EL2 20.3 ALF 53.82

ARRIVAL DATE NOV 9 1971

EARTH TO NAR4

182.99 ECC .18534 INC 5.0052 VI 29.6?4

150,20 RCA 149.08 APO 216.gl V2 29.044

142.38 ZAC 124.17 ETC 275.58 L¥1 -34.93

3.5|8 DPA !.13 NAP 301.80 ECC 1.2960

PO C6T TIN INJ 2 LAT INJ 2 LONG

897.7 37.71 18.42

780.9 40.g! 9.44

780.9 40.gt 9.44

780.g 40.91 9.44

780.9 40.gl g.44

780._ 40.91 9.44

780.9 40.gl 6.44

OR81T OETERHINATION ACCURACY

ST 29.I SR 43.5 SS 84.3

CRT .5405 CRS .9941CST .4L63

LSA 95.8 HSA 25.8 SSA .3

EL1 47.2 EL2 22.6 ALF 63.62

612



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR IT 1971

HELIOCENTRIC ¢_41¢

RL |5Doll L&L .00

RP 210.62 LAP -1.04

RC 117,548 6L -43.?4

PLANETOCENTRIC CONIC

¢3 19.111VHL 4.372

LNCH AZMTH LNCH TIME

48.59 23 34 54

48.55 23 34 54

48.55 23 34 34

48.55 23 34 94

48.55 23 34 54

48.55 23 34 34

48.55 23 34 94

FLIGHT Till( t09.00 ARRIVAL DATE NOV Sl 197t

DISTANCE 506.969

LOL 206.34 VL 32._80 6AL "2.T9 A�L 9S.$8 NCA 198.87 SNA

LOP IS.El VP 23.095 GAP 6.05 AZP 84.72 TAL 342.41 TAP

6P 23.06 ZAL 117.46 ZAP |06.23 ETS 171.64 ZA( 142.95 [T[

EARTH TO NAR8

189.98 [CO .18495 INC 9.3781 VI 26.874

151.28 RCA 146.09 APO 218.?0 V2 26.015

149.25 ZAC 126.60 ETC 275.49 LV! -36.63

OLA -4|.?0 RAL .47 RAO 9646.4 VEL ||.TDS PTN 6,86 YHP

L-! TINS INJ LAT |NJ LONG INJ RT ASC IRJ AZNTM INJ

1813.4g 27.23 36.84 245.58 132.07 94

1653.48 97,23 38.94 243,58 132.07 24

1915.49 27.23 36,84 243.58 |32.07 24

19|3.49 9?,23 38.64 245.56 |32.07 24

1813.49 27.23 36.84 245.58 832,07 24

19|3.49 2?,23 36.94 943.59 132.07 24

1813.49 27.23 36.94 243.59 132.07 24

3.S48 OPA 3.26 RAP 300,45 ECC 1.314$

TIRE PO CIT TIN INJ 2 LAT IMJ 2 LONG

5 ? 813,8 41.79 13.21

5 ? 813.5 41.79 13.21

5 7 813.5 41.79 13.21

5 ? 813.5 41.79 13.21

5 ? 8|3.5 41.79 13.21

5 ? 913.5 41.79 13.21

5 7 813.5 41.79 13.21

DIFFERENTIAL CCRRECTIOM8

TOE -.4150 TRA .2918 TC3-t.0056 BAU .4437

RDE -.5238 RRA-|.1726 RC3 1.4157 FAU .17490

FOE 2.7173 FRA 7.2085 FC3-7.9230 DiP 4705

8DE .6680 ERA 1.2084 BC3 |.7365 FSP 2404

N|O-COURSE EXECUTION ACCURACY

8GT 1105.1 $GR 2?24.8 963 |407.9

RRT -.63g2 RRF -.999? RTF .6445

SGB 2971.4 R23 .0870 R13 -.9950

SGI 2839.8 962 874.5 THA 107.22

LAUNCH DATE APR 17 1971 FLIGHT T|NE 210.00

HELIOCENTRIC CONIC

RL 150.16 LAL .00

RP 211.07 LAP -1.00

RC 11g.734 GL -46.25

PLANETOCENTRIC CONIC

C_ 20.627 VHL 4.542

LNCH AZHTH LNCN TINS INJ LAT

46.16 23 37 40 27.20

46.16 23 3? 40 27.2_

46.16 23 37 40 2?.20

46.16 23 3? 40 27.20

46.16 23 3? 40 27.20

46.16 23 3? 40 27.20

46.|6 23 37 40 27.20

O1FFERENTIAL CCRRECTIONS

TDE -.3988 TRA .4044 TC3-|.0317 IAU .4919

ROE -.6423 RRA-I.3134 RC3 1.4550 FAU ,16902

FOE 3.0018 FRA 6.9466 FC3-7.0933 BSP 5333

BD_ .7561 ERA 1.3743 BC3 1.7838 FSP 2334

DISTANCE 511.14|

LOL 206.34 VL 32.274 GAL -2.74 AZL 95.84 HCA 170.09 8NA

LOP 16.48 VP 23.034 GAP 5.85 AZP 84.25 TAL 342.26 TAP

GP 27.76 ZAL 116.49 ZAP 103.90 ET6 171.91 ZAE 139.18 ST[

DLA -50.57 RAL 3.1| RAO 6643.1 VEL /1.859 PTM 6.8? VHP

L-I TIME |NJ LONG INJ RT ASC INJ AZMTH INJ

1850.19 40.51 248.10 134.43 24

1850.19 40.51 248.10 1341.43 24

1850.19 40.51 248.10 134.43 24

1850.19 49.51 248.10 134.43 24

1850.19 40.51 246.10 134.43 24

1850.19 40.51 249.10 134.43 24

;850.19 40.51 248.10 134.43 24

MID-COURSE EXECUTION ACCURACY

SGT |332.8 8GR 3034.5 SG3 1355.?

RRT -.7'235 RRF -.9992 RTF .7275

SGB 33]4.3 R23 .0875 RI3 ",9954

861 3197.2 SG2 973.3 THA 109.11

LAUNCH DATE APR 17 197|

(:MELT DETERMINATION ACCURACY

ST 29.6 SR 49.0 58 65.8

CRT .4479 Cfl6 .9965 CST .3714

LSA 99.2 MSA 26.4 88A .3

EL| 31.2 EL2 24.5 ALF 70.61

HELIOCENTRIC CONIC

RL 150.18 LAL .00

RP 211.33 LAP -.97

RC 121.949 GL -49.18

PLANETOCENTRIC CONIC

C3 22.745 VHL 4.709

LNCH AZHTH LNCH TIME

45.51 23 42 54

43.51 23 42 54

43.51 25 42 54

43.51 23 42 54

43.51 23 42 54

43.51 23 42 54

43.51 25 42 54

ARRIVAL DATE NOV 13 1971

EARTH TO MARS

182.79 ECC .|8460 INC 8.8409 Vl 29.674

|52.34 RCA |49.05 APO 2|6.33 V2 25.986

141.9| ZAC 129.41 ETC 275.45 bVl -38.75

3.607 OPA 5.76 RAP 299.04 [CC 1.3398

TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

8 30 850.2 42.64 17.54

8 30 850.2 42.64 17.54

8 30 850.2 42.64 17.54

9 30 850.2 42.64 17.54

8 30 850.2 42.64 17.54

8 30 850.2 42.64 17.54

8 30 650°2 4_.64 17.54

(_BIT DETERMINATION ACCURACY

ST 2?.9 $R 56.4 88 87.9

CRT .3463 CR8 .9981 EST .2879

LSA 104.4 NSA 26.? 884 .2

EL1 5?.4 EL2 25.? ALF 77.7?

FLIGHT TIME 212.00 ARRIVAL DATE NOV 15 1971

DISTANCE 515.3|S EARTH TO MARS

LOI. 208.$4 VL 32.289 6AL -2.76 AZL 96.43 HCA 171.30 9NA 189.?1 ECC .19435 INC 8.4268 Vt 29.6?4

LOP 17.70 VP 23.013 GAP 5.65 AZP 83.64 TAL 342.09 TAP 353.39 RCA 149.03 APO 218.39 V2 28.95?

GP 30.90 ZAL 1|S.29 ZAP 1OJ.80 ETS 172.26 ZAE 135,92 ST[ 141.38 2AC 132.71 ETC 275.41 LV! -41,2?

DIFFERENT IAL CCARECTIONS

TD[ -.3724 TRA .5208 TC3-1.0392 6AU .5598

ROE -.8148 RRA-I,4836 RC3 1.4919 FOU .19909

FOE 3.309? FRA 0.4874 FC3-9.1986 ESP $835

BOG .8959 ERA 1,5335 DC3 1.8161FSP 2188

DLA -52.68 RAL 6.47 RAD 6644.0 VEL |1.947 PTH 6.95 VMP 3.708 DPA 0.T5 RAP 297.54 ECC 1.3743

LoI TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH IRJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1892.41 26.9| 44.62 953.70 137,I? 24 14 96 892.4 43.35 22.80

1892.41 29.91 44.62 253.70 137.1? 94 14 96 892,4 43.35 22.60

1892.41 26.91 44.62 253.70 137.17 24 14 29 892.4 43.35 22.60

1892.41 28.91 44.62 253.70 137.17 24 t4 26 892.4 43.35 22.80

18g2.41 26,91 44.62 253.?0 137.17 24 14 26 892.4 43.35 22.60

1892.41 28.9| 44.62 253.70 137.17 94 |4 26 892.4 43.35 22.69

|092,4! 26.9| 44,62 253.'0 137.17 94 t4 26 892.4 43.35 22.60

MID-COURSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

8GT 1499,5 8_ 3375.7 363 1280.9 ST 27.2 8R 65.5 08 80.0

RRT ",7837 flRF ".6995 RTF *_88 CRT .2342 CR6 .0961 C8! .1018

8GB 3593.7 R23 .0853 RI3 ".9930 LSA 110.5 flSA 28.? OSA .2

SGI 3558.3 SG2 976.3 THA 110.47 ELI 65.8 EL9 28.3 ALF 83.37

FLIGMT TIN[ 980.00 ARRIVAL OAT[ ROY I? 1971LAUNCR DATE APR 17 19?l

NELIOC[NTRIC CONIC

RL 150.16 LAL .00

RP Eli.60 LAP -.94

RC 124.177 GL -52.96

PLANETO¢ENTRIC CONIC

C$ 25.842 VHL 5.084

LMCM AZNTH LNCH TINS

40.5? 23 51 59

40,57 23 51 89

40.5? 23 5! 59

40.5? 23 81 59

40.87 25 91 59

40.5? 23 51 59

40.57 23 5| 59

DIFFERENTIAL CORRECTIONS

TOE -.3141 TRA .6593 TC3-1.0113 BAU .6235

R06-1.0992 RRA-1,6336 RC3 1.4947 FAU .13044

FOE 3.7142 FRA 5.8476 FC3-5.0396 BSP 6648

BOG 1.1432 DRA 1.7584 0C3 1.8047 F6P 1952

EARTH TO NAR8

169.84 ECC ,19418 INC 7.9037 VI 98.8?4

|54.43 RCA 149.01 APO 918.98 V9 95.9_S

140.70 ZAC 136.61 [TC 9?5.4? LVI -44.8?

DISTANCE 519.490

LOt. 206.34 VL 3E.SIS GAL "2.78 AZL 97.90 NCA 179.51 8RA

LOP 19.91 VP 99q973 GAP 5.45 AZP 82.85 TAL 341.92 TAP

GP 34.92 ZAL 113.79 ZAP 99.31 (T8 172.73 ZAE 139,1l [TE

OLA -55.05 RAL 10.08 RAD 8645.3 VEL 12,073 PTH 7.09 VHP 3.973 DFA 12.34

L'I TIME IRJ LAT |NJ LON6 IRJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN

1942.17 96,11 49°22 210.78 140.34 24 24 21 942.2

1942.17 96.17 49.26 260,78 140,34 24 94 91 942.2

1949.17 96.17 49.96 260.78 140.34 24 94 91 942.2

1942.17 26.17 49.29 960.78 140.34 24 64 21 942.2

1g42.17 26.|? 49.22 260.?9 I40.34 24 94 21 942.2

1942.17 26.|7 49.22 260.78 140.34 24 24 21 942.2

1942.17 26.17 49.22 260,?8 140.34 24 24 21 g42.2

RAP 283.9_ ECC t.4253

INJ 2 LAT INJ 2 LONG

43.?6 28.54

43,?9 9_,$4

43,?6 28,54

43,?6 28.34

43.76 28,54

43.?6 28.$4

43,?6 28.54

OR91T DETERMINATION ACCURACY

ST 26.2 8R 78,5 88 g0.6

CRT .0814 CR8 *9996 CST .0535

LSA 120.1 NSA 26.1 8SA .1

ELI 78.$ EL2 26.1 ALF 88.25

MID-COURSE EXECUTION ACCURACY

$GT 1679.2 $GR 3765.5 SG3 1146.8

RRT -,0283 RRF ",9g97 RTF .9305

SG8 4]22,9 R23 *D807 R13 -.9964

SGI 4028,0 SG2 979.5 THA |11.34

613



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR IT 19?1

HELIO¢EMTRI¢ C_NIC

RL ISD.IG LAL .OO

RP 911.D? LAP -.80

R¢ 126.431 G L -Sl.83

PLAMETC_ENTRIC CONIC

C3 30,675 VHL 5,538

LNCH AZMTH LNCH TIME

3?.41 D 11 18

37,41 D 11 18

37.41 O 11 18

37.41 0 11 18

37.A1 0 11 18

37.41 D 11 18

37.41 D 11 18

FLIGHT TIME 216.DO ARRIVAL DATE NOV 19 1971

DISTANCE 523.963 EARTH TO MARS

Led. EOl,S¢ VL 32.tt! GAL -E,8t AZL 98,27 HCA 173,T1 iMA |i2.|l ECC .|S403 INC 8,E?OG Vl 69,674

LOP 20,12 VP EE,|34 GAP |._S AZP 81,78 TAL 34|,?4 TAP |SS,4S RCA 248.18 APO 219,19 V2 28,Sii

GP sg.$9 ZAL 11|.89 ZkP ST.06 ET8 173.38 ZA[ I2?.IT [T[ 139.88 ZAC 141,29 ETC 273,1i LVI -47.89

DLA -$?,96 RAL IG.St RAD 8347.3 VEL |2.272 PTM ?,21 VMP 4.142 DPA IG,67 RAP 294.22 [¢C 1.ID4i

L-I TIME INJ LAT INJ LONG INJ AT A$C INJ AZMTH INJ TIME PO CST TIM ;HI 2 LAT INJ E LONG

2002.59 24.70 54.29 269.96 |43.93 O 44 41 1002.6 43.55 35.46

2002.59 24.?0 54.29 269,RS 148.93 0 44 41 1002.6 43,55 55,46

2002.59 24.?0 54,29 269,96 148.93 0 44 41 1002.6 43.55 55.46

2002.59 24,70 54.29 269.96 143,93 _ 44 41 1002.6 43.55 35.46

2002.59 24.70 54,29 269.96 |43.93 0 44 41 1002.6 43.55 85.46

2002.59 24.?0 54,29 269.96 143,9S 0 44 41 |002.6 45.55 3_.46

2002.59 24.70 54.29 269.96 148.93 0 44 41 1002.6 43.55 55.46

DIFFERENTIAL CORRECTIONS

TOE -.1932 TRA .7900 TC3 -.9498 BAU ,7136

RDE-1.5854 RRA-I.8155 RC3 1,4876 FAU .13439

FDE 4,1871 FRA 4.9076 FC3-3.7920 DIP 7385

DOE 1.5971 BRA 1.9799 BC3 |.?40O PIP |6S$

LAUNCH DATE APR 17 1971

HELIOCENTRIC COMIC

RL 150.16 LAL .00

RP 212.14 LAP -.87

RC 128.706 GL -61.90

PLANETOCENTflIC CONIC

C3 38,929 VHL 6.239

LNCH AZNTH LNCH TIME

34.18 D 37 22

34.18 0 3? 22

34.18 0 3? 22

34.18 0 37 22

34.18 0 37 22

54.18 0 3? 22

34.18 0 37 22

LOL 206.34 VL 32,259 GAL

L_ 21.32 VP 22.894 GAP

GP 44.79 ZAL 109,49 ZAP

OLA -60,35 RAL 25.52 RAD 6650.3

L-I TIME INJ LAT INJ LONG

2078,42 22.01 59.66

2078.42 22.01 59.68

2078.42 22.01 S9.68

2078.42 22.01 59.68

2078.42 22.01 59.66

2078.42 22.01 59.68

2078.42 22.01 59.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1665,6 SGR 4t98.1 SG3 980.2 ST 25.0 3R 97.S IS 9S,t

RRT -.8599 RRF -.9998 RTP .8613 CflT -.|602 CR$ .9999 CST -,1701

$GB 4594.0 R23 ,0753 R13 -,9970 LSA |34.9 MSA 24,7 IIA ,1

SG| 4507.3 962 887.0 THA I||.80 EL1 97.6 EL2 94.7 ALF 92,52

FLIGHT TIME 218,00 ARRIVAL DATE NOV 21 1971

DISTANCE 527,838 EARTH TO MAR_

"2.84 AZL 99.84 HCA 1T4.91 8HA 182.84 EC¢ .18397 INC 9.8346 Vl 29.874

5.03 AZP 80.20 TAL 341,55 TAP 158.48 RCA 148.96 APO 216.13 V2 25.894

94,92 [TS 174.19 ZA[ 123,34 [T[ 139.02 ZAC 146.69 [TC 276.08 LVI -5|.98

VEL 12.602 PTH 7.46 VNP 4.597 DPA 21.83 RAP 292.84 DEC 1.6407

INJ RT ARC INJ AZMTH INJ TIME PO C|T TIM INJ 2 LAT INJ 2 LONG

282.20 147,75 1 12 0 10?8,4 42.15 48.22

282.20 147.75 I 12 0 1078.4 42.15 48.22

282.20 |47.75 | 12 0 |070.4 42.15 43.22

282.20 |4?.75 1 |2 0 1078,4 42.15 43.22

282.20 147.75 1 12 0 1078.4 42.15 43.22

282,20 147.75 I 12 0 1070.4 42,15 43.22

282,20 147,?3 I 12 0 lOTS,4 42.15 43.22

DIFFERENTIAL CORRECTIONS

TOE .0830 TRA .9550 TC3 -.8403 BAU .8254

RD[-2.4919 RRA-2.0108 RC3 1.8449 PAU ,11112

FDE 4.6819 FRA 3.8586 FC3-2.4752 BSP 8334

BDE 2.4933 BRA 2.2260 8C3 !.5850 FSP 1309

LAUNCH DATE APR 17 1971

HELIOCENTRIC CCNIC

MIO-COURSE EXECUTION ACCURACY CI_BIT DETERMINATION ACCURACY

$GT 2061,1 SGR 4688,8 SG3 769,4 8T 26.9 8R 127.4 SS 95.5

RRT -.8852 RRF -.g999 RTF ,8863 CRT -.5654 CR3 1.D000 CST -,572R

SGB 5121.7 R23 .0688 R13 -.9975 LSA 160.0 MSA 22.1 8SA .1

3G1 5043,8 SG2 891.2 THA 111,99 EL! 128.3 EL2 22,0 ALF 97.02

FLIGHT TIN_ 234.00 ARRIVAL DATE DEC ? 1971

DISTANCE 56i.471 EARTH TO MARS

RL 150.t6 LAL .DO

RP 214.55 LAP -.59

RC 147.555 GL 52.23

PLANETOCENTRIC CONIC

C3 27.682 VHL 5.26t

LNCH AZNTH LNCH TIME

50.00 I1 34 39

59.85 9 38 18

59.95 9 38 18

59.85 9 39 18

59.85 9 38 18

59.05 9 38 18

99.85 9 39 18

LOL 206.34 VL 32.260 GAL "3.20 AZL 82.58 HCA 184.55 3MA 182.56 ECC .18583 INC 7.4177 Vl 29.974

LOP 50.85 VP 22.587 GAP 3,60 AZP 97.40 TAL 339.29 TAP 163.84 RCA 148.64 APO 216,49 V2 25.591

GP -47.39 ZAL 115.76 ZAP S4.SO ET$ 173.08 ZA( 112.56 ETE 20?.04 ZAC 55.04 ETC 272.11 LVI 33,88

DLA 40.40 RAL 319.72 RAD 6646.1 VEL 12.150 PTH 7,12 VHP 4.871 DPA -69.11 RAP 314.05 ECC 1.4556

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4115.25 -39.73 183.42 219.23 81.31 12 43 14 3115.3 -47,34 151.51

4431.67 -19.74 196,84 204,80 54.01 10 52 10 3431.7 -32.68 174.12

4431.67 -19.74 196.84 204.80 54,01 tO 52 10 3431.7 -32.69 174.12

4431.87 -19,74 196.84 204,80 54.01 ID 52 10 3431.7 -52,99 174.12

4431.67 -Ig.74 196.84 204.80 54.01 10 52 10 3431.7 -32,98 174.12

4431.67 -18.74 198,84 204.80 5A.01 lO 32 10 3451.7 -32.98 174.12

4431.87 -19.74 191.84 204.80 54.01 tO $2 10 3431.7 -32.65 174.12

DIFFER ENTIAL CORRECTIONS

TDE 2.7010 TRA 1.0753 TC3-I.B3GI BAU .9342

RDE 3.010D RRA E,tg85 flC3-1.7324 FAU ,08938

FDE 4.5088 FRA 3,4557 FC3-2.?934 ERR 10222

ODE 4,0442 IRA 2.4459 SC3 2.5244 FSP 1140

LAUNCH DATE APR 17 1911

HELIOCENTRIC CONIC

RL 150.18 LAL .00 L_ t09.34 VL $2.R93 GAL

tip E14.88 LAP -.55 LOP 32,03 VP 22.349 GAP

RC 149.988 GL 43,09 GP

PLAHETOCEMTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3840.4 SGR 4892.$ 363 S|3.3 ST IA8,i 8R 170,6 8S lOT,9

RRT .1577 RRF .999R RTF ._a4T CRT .9923 CRI ".9999 ¢9T -.190l

8GB 82}9.8 R23 .ltgI RI3 .9925 LSA 250.3 MSk _5.4 iDA ,1

$61 Sl37.5 $62 878,4 THA 32.18 ELI 228.0 EL2 |3.9 ALF 48.91

FLIGHT TIME 238.00 ARRIVAL DATE DEC 9 1971

DISTANCE 36|.934 EARTH TO MARS

-3.23 AZL 84.46 HCA ISS.TI 8MA lIE.S| ECC .18629 INC 3.538| Vl tl.ITi

3,42 AZP 95.31 TAL 339.Ol TAP lS4,TE RCA 148,39 APO 218.82 V2 E3.554

-41.D8 ZAL 120.34 ZAP 82.7T ETS IT2.38 ZAE 113.78 ETE 203,E4 ZAC 6O.?T ETC 271.79 LVi RS.89

C5 20.?40 VHL 4.554 DLA

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

50.00 12 S? 42 3815,03 -48,71

60.00 12 47 9 3843.32 °37.79

70,00 12 21 49 3918.25 -27.96

74.50 11 17 48 4116.82 -18,21

?4.50 11 1? 49 4119,82 -18.21

?4.50 11 17 49 4116.82 -18.21

110.00 I? 21 13 2965.07 -2T.66

DIFFERENTIAL CORRECTION6

TOE 2,1872 TRA 1,2895 TC3-2.4692 OAU .8721

RDE 2.1342 RRA 2,0320 RC3-1.9536 FAU ,11285

FDE 4.?788 FRA 4.7983 FC3-4.7106 BSP 97g3

00( 3.0359 BRA 2,4050 BC3 5.1494 FSP 154|

31,94 RAL 824,20 RAD 6643.2 VEL It.S64 PTH 6.8R VHP 4.288 OPA -63,99 RAP 307.51 ECC 1.3413

INJ LONG INJ RT ARC [NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

158.14 213,31 Tg.sD |4 l l? 2815.0 -45.56 193,1t

|57.96 210.79 ?4,62 13 5| 9 2843.3 -40.00 127,04

|60.08 206.8? 69.12 13 27 4 2g18.3 -33.95 133.02

170.?? 202.36 63,80 12 26 28 3116.8 -27.62 146,80

|70.77 202,36 63.30 12 26 26 3116.8 -27,62 149.80

170,77 202.36 63.30 12 26 26 3116,9 -2?.92 146.80

8g.O0 206,87 69,12 18 10 38 lg65.1 -33.65 61.g4

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4031,3 SGR 44|0.3 365 686.0 ST 140.6 3R 141,? SS 118.2

RRT .g635 RRF ,9996 RTF ,9614 CRT .gg28 CR3 -.9999 C$T -.g909

SGB 5975,1 R23 .1288 RlS .g913 LSA 231.5 MSA 14.2 3SA .2

$61 5920.7 SG2 804.4 THA 47.6? EL1 lg9.2 EL2 11.g ALF 49.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN OA?E APR I? 1971

NELIOCEMTmlC C4_IC

RL 150.16 LAL .OO

RP 218.21 L4P ".51

RC 152.438 GL 35.45

PLAMETDCENTRIC CONIC

CS 17.335 VHL 4.164

LNCN AZNTH LMCH TIME

50.00 13 49 34

60.00 13 96 50

?0.00 14 8 8

80.00 14 34 15

90.00 15 52 57

100.00 IT 17 7

110.00 lg 8 34

FLI6RT TIM( 238.00 ARRIVAL DATE DEC 11 1971

DISTANCE 560.800

LOt. 206.84 VL 32.258 GAL -3.31 AZL 85.70 HCA 186.88 8MA

LOP 38.20 VP 22.512 GAP 8.25 kip 94.27 TAL 858.71 TAP

GP -36.84 2AL 124.26 ZAP 80.73 ET$ 171.87 ZAE 114.18 ETE

EARTH TO NAN8

lit.iS (CO .18678 IMC 4.2900 vI 29.674

165.58 RCA 148.55 APO 216,76 V2 29.918

199.82 ZAC 45.64 ETC 271.55 bVl 24.82

OLA 24.98 RAL 32?.62 RAD 1641.6 V[L 11.720 PTH 8.75 VMP 3.948 DPA -59.51 RAP 503.49 ECC 1.2858

L-I TIME INJ LAT |NJ LONG IHJ RT ASC INJ AZNTH )HI TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3611.89 -47.40 158.66 206.18 94.65 t4 49 45 2611.9 -40,09 106,50

3592,50 -40,28 137.20 206.46 88,65 14 56 43 2592.5 -36.41 106.79

3556.28 -38.61 133.70 205.90 83.56 15 8 24 2556.3 -32.7? 104.99

34?7.45 "28.12 128.78 204.95 79,53 15 32 12 2477.4 029.66 99.47

3287.86 -25.70 112,32 204.40 77.77 16 27 45 2287.9 -28,27 85.60

2951.92 -28.12 88,15 204.95 79.55 18 6 19 1951.9 -29.66 60,93

2603.08 -33.61 62.62 205.90 83.56 19 51 57 1608.1 -52.77 33.9!
DIFFERENTIAL C_RRECTION$

TOE 1.8827 TRA 1.4753 TC3-2.9999 BAU .8357

ROE 1.6214 RRA 1.8636 RC3-2.0010 FAU .12983

FOE 4.840? FRA 5.9340 FC3-6.4886 DiP 9640

8DE 2.4847 BRA 2.3768 8C3 3.6060 FSP 1898

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4238.5 8GR 3968.9 803 1074.8 ST 153.9 8R 119,4 86 122.6

RRT .9674 RRF .9995 RTF .9659 CRT .9940 CR8 -.9g98 CST -.9913

5GB 5806.7 R23 .t401 R13 .9896 LSA 216.9 NSA 12.9 88A .2

801 5759.4 802 ?39.4 THA 43.06 ELI 179.1 EL2 9.6 ALF 41.70

LAUNCH DATE APR 17 1971 FLIGHT TIE 240.00 ARRIVAL DATE DEC 13 1971

HELIOCENTRIC CONIC DISTANCE 5T3.96T EARTH TO NAR_

RL 150.16 LAL .00

RP 219.54 LAP ".48

RC 154.904 GL 29.1g

PLANETCA:ENTRIC CONIC

C3 15.515 VHL 3.939

LNCH AZNTH LNCH TIME

50.00 14 26 37

60.00 14 43 31

70.00 15 9 16

80.00 15 51 47

90.00 17 1 17

100.00 18 34 39

110.00 20 8 43

LCL 206.34 VL 32.269 GAL "3.36 AZL 86.58 HCA 188.04 8HA 182.71 [CC .18726 :NC 3.4185 Vl 29.6?4

LOP 34.37 VP 22.475 GAP 3.07 AZR 93.39 TAL 838.39 TAP 166,43 RCA 148.49 APO 216.92 V2 29.480

GP -32.78 ZAL 127,99 ZAP 78.72 ET8 171.55 ZAE 114.02 ETE 196.85 ZAC 69.72 ETC 271.35 LVI 21.34

DLA 19.20 RAL 330.32 RAD 6640.8 VEL 11.643 PTH 6.68 VNP 3.73? DPA -55.71 RAP 300.36 ECC 1.2553

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3463.62 -45.65 124.61 201.00 105.18 15 24 21 2463.6 -34.81 96,2Y

3418.62 -59.53 122.51 202.75 98.58 15 40 30 2418.6 -_1.89 94.26

3342.80 -34.01 117.09 203.47 93.35 16 4 59 2342.8 -29.11 89.4?

3209.54 -29.86 107.12 203.60 89.69 16 45 18 2209.5 -26.99 80.0?

2985.17 -29.23 90.60 205.56 88.31 17 51 2 1985.2 -2_.a_ 63.80

2684.01 -29.86 68.49 203.60 89.69 19 19 23 1684.0 026.99 41.44

2389.62 "54.01 48.01 203.47 93.55 20 48 32 1389.6 -29.11 18.39

DIFFERENTIAL CORRECTIONS

TOE 1.6868 TRA 1.6446 TC3-3.4384 DAU .6198

ROE 1.2919 RRA 1.6974 RC3-1.9486 FAU .14242

FOE 4.7924 FRA 6.8260 FC5-7.9471 08P 9529

aDS 2.1246 BRA 2.3634 BC3 3.9522 FSP 2169

LAUNCH DATE APR 17 1971

HELIC_ENT RIC CONIC

RL 150.16 LAL ,00

RP 219,87 LAR -.44

RC /57,385 GL 24.06

PLANETOCENTRIC CONIC

C3 14.500 VHL 3.808

LNCN AZNTH LNCH TINS

50.00 14 54 92

60.00 15 18 8

70.00 I9 91 46

80,00 16 42 35

90.00 17 96 12

100.00 19 29 27

110.00 20 51 12

MID-COURSE EXECUTION ACCURACY

SGT 4446.8 $GR 3567.0 $05 1216.8

RRT .9704 RRF .g993 RTF .9692

860 5700.6 R23 .1504 RI3 .9879

SG1 5660.3 302 677,0 THA 38.55

FLIGHT TIE 242.00

DISTANCE 578.134

LOL 206.84 VL 32.275 GAL -3.42 AZL 87.24 MCA 18g.20 8HA

LOP 55.58 VP 22.437 GAP 2.90 AZP 92.73 TAL 558,07 TAP

GP -29.36 ZAL 129.23 ZAP 76.77 ET8 171.35 ZAE 113.45 ETE

OLA 14.52 RAL 582.54 RAD 6640.3 VEL 11.600 PTH 6.64 VHP

L-i TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTM INJ TIME

3351.65 -43.20 115.16 197.96 112,27 15 50 44

3289.73 -37.70 112.06 200.45 105.45 16 12 57

3190.73 -32.79 105.40 201.80 100.15 18 44 58

3031.48 -29.19 93,94 202.41 96.58 17 53 7

2795.87 -27.62 78.64 202.58 95.2? 19 42 46

2505.95 -2g.19 55.31 202.41 96.58 20 7 15

2237.55 -32.?g 34.32 201.80 100.15 21 28 30

DIFFERENTIAL CORRECTIONS

TOE 1.5489 TRA 1.7928 TC3-3.8146 8AU .3223

ROE 1.0637 RRA 1.5394 RC3"1.8551 FAU .15288

FOE 4.6731 FRA 7.4883 FC3-g.ll4? 88P 9358

808 1.8774 8RA 2.3630 8C3 4,2417 FSP 2341

LAUNCH DATE APR 17 1971

NELIOCEHTRIC CONIC

RL 150.16 LAL .00

9P 218.21 LAP ".41

RC 159.681 6L 19.68

RLANETOCENTRIC CONIC

C3 13.983 VHL 3.733

LNCM AZNTM LNCH TIME

SO.O0 15 17 16

60.00 19 45 10

70,00 16 24 14

80.00 IT 20 22

90.00 18 86 28

100.00 20 3 14

110.00 21 23 40

DIFFERENTIAL CORRECTIONS

TOE 1.4943 TRA 1.9377

ROE .9009 RRA 1.3g56

FOE 4.5291FRA 7.9689

6DE 1.7106 BRA 2.3880

TC3-4.1086 DAU .8309

RC3-1.7374 FAU .16051

FC3-9.9732 B8R 9307

BC3 4.4608 FSR 2445

MID-COURSE EXECUTION ACCURACY

3GT 4650.0 5GR 3208.7 303 1319.2

RRT .9723 flRF ,9990 RTF ._,14

SGB 5648.5 R23 .1593 RI3 .9862

601 5614.2 $02 621.3 THA 34.$2

FLIGHT TINS 244.00

DISTANCE 582.300

LOL 208.84 VL 82,217 GAL -3.45 AZL 87.75 HCA 190.36 8HA

LOP 88.89 VP 22.400 GAP 2,79 AZP 92.22 TAL 357.74 TAR

GP -28.52 ZAL 180.06 2AP 74.85 ET8 171.22 ZAE 112.59 ETE

OLA 10.70 RAL 354.41 RAD 6640,0 VEL 11.576 PTH 6.62 VHR

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME

3265.18 -40.74 108.32 196.38 117,08 16 11 41

3190,96 -35.63 104.49 199.23 110.22 16 38 21

30?5.99 -31.09 96.89 200.g5 104.91 17 15 30

2900.15 -27.79 04.44 201.83 101.38 18 8 42

2654.65 "26.55 66.66 202.10 t00.11 19 20 41

2374.62 -27.79 45.81 201.83 101.38 20 42 48

2122.81 -31.09 25.81 200.95 104.91 21 59 3

MID-COURSE EXECUTION ACCURACY

SGT 4853.2 SGR 2889.3 803 1389.7

RRT .9745 RRF .9986 RTF .g740

SGB 5648.1 R23 .1630 R13 .9853

SG1 5820,3 SG2 559.8 THA 30.45

ORBIT DETERNINATL(_N ACCURACY

ST 128.5 3R 101.8 68 123.6

CRT .9954 CR3 -.9996 CST -.9922

LSA 209.0 MSA lt.S 88A .3

ELI 163.8 EL2 7.6 ALF 38.3?

ARRIVAL DATE DEC 15 1971

EARTH TO NAR6

182.?? ECC .18783 INC 2.7608 Vl 29.674

167.27 RCA 148.44 APO 21?.t0 V2 29.443

194,51 ZAC 73.13 ETC 271,19 LVI 18.43

3,602 OPA "52*50 RAP 296.45 ECC 1.2386

PO C3T TIM INJ 2 LAT |NJ 2 LONG

2351,6 "30.24 89*49

2289.7 -27,72 85.92

2190.? -25.39 79.28

2031.5 "23.56 87.94

17g8.g -22.8? 50,72

1506.0 -25.56 2g.32

1237.6 -25.35 8.17

ORBIT OETERNINAT]ON ACCURACY

ST 123.? 8R 87.7 88 122.2

CRT .ggT0 CR8 -.9992 C$! -.9952

LSA 194,5 MSA t0.2 88A .4

ELI 151.6 EL2 5,5 ALF 35.31

ARRIVAL DATE OEC !? 1971

EARTH TO NARS

182,84 ECC ,18845 ]NC 2.2517 VI 29.674

288,09 RCA 148.38 APO 227,29 V2 25.409

1g2,16 ZAC 76.0! ETC 271.U4 LV! 19.99

3,515 DPA "4g.?9 RAP 298.81ECC 1.2293

RO CST TIM INJ 2 LAT INJ 2 LONG

2265.2 -26,4? 94.72

2191.0 -24.16 ?9,98

2076,0 -22.01 72,01

1900.2 "20.41 $g,46

1654,? "19,80 41,67

1874.6 -20,41 20,83

1122.8 -22.01 .93

OR6IT DETERHINATION ACCURACY

6T 120.6 3R 76.S $6 119.8

CRT .9984 CR9 -.9967 CST -,9943

LS4 186.2 NSA 9.1 _SA .S

EL1 142,8 EL2 3.? ALF 32,38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR IT 19?1

HELIOCEMTRIC CG_[C

RL 150.11 LAL ,0O

RP 216.98 LAP -,37

RC 162.390 GL IG.32

PLANETO¢ENTRIC CONIC

C3 13.635 VNL 3.693

LNCH AZNTH LNCN TINE

50.00 15 35 34

60.00 16 ? 1

70.00 16 50 10

80.00 1• SO ?

90.00 19 • 54

100,00 20 $2 59

110.00 21 49 56

FLIGHT TIM( 24S.OO ARRIVAL DATE DEC 19 1971

DISTANCE 599.493

LOt. 809.34 VL 5_.292 GAL -3.54 AZL 88.15 HCA 191.51 8NA

LOP 57.95 Vp 22.365 GAP 2.51 AZP 91.81 TAL 557,39 TAP

GP "24.10 ZAL 132.15 ZAP 73,09 ETS 171.19 ZA[ 111,54 ET[

[ARTN TO MARS

102.91 ECC .19010 INC !.0449 Vl 29.6?4

196.90 RCA 149.32 APO 217.50 V2 25.3$9

190.$5 ZAC ?8.45 [TC 2?0.92 LV! 13.94

OLA 1.57 RAL 359.05 RAD G$39.9 VEL 11.563 PTH 6,61VNP 3.459 DPA -47.40

L'I TIME INJ LAT |NJ LONG INJ RT ASC !NJ AZNTH !NJ TIME PO CST TIN

3191.51 -SO.St 103.35 195.71 120.44 16 29 52 2197.3

3113.69 -33.67 98.8? 198.77 113.60 16 58 55 2113.S

2986.71 -29.3S 90.53 200.71 108.31 17 39 57 1998.T

2?98.gl -29.23 77.39 201.76 104.81 18 36 46 1798.9

2547.90 -25.06 59.21 202.09 103.55 19 50 22 1547.9

22?3.39 -26.23 58.70 201.76 104.61 21 10 53 1273.4

2033.53 -29.35 ;9.44 200.71 108.31 22 25 30 1035.5

RAP 295.49 [CC 1.2244

INJ 2 LAT INJ 2 LONG

-23.38 81.21

-21.20 75.58

-18.|7 66.64

-17.67 53.19

-17.11 35.00

-IT.ST 14.59

"19,17 355.56

DIFFERENTIAL COqRECTIO_ M!D-CO_RSE EXECUTION ACCURACY

TOE 1.3945 TRA 2.0816 TCS-4.SSSO BAU .8420 9ST JO§S.8 9GR 2619.9 SG5 1440,0

ROE .7898 RRA 1.2757 RCS-I.SOS? FAU .19392 RRT .9749 RRF ,9981 RT_ .9751

FOE 4,4512 FRA 8.3642 FC-_0.ADSO BSP 9419 $GB 8694,2 R23 .1679 R13 .9840

BOE 1.6026 DRA 2.4414 6C3 4.6191 FSP 2559 SGI 56?0.4 592 5_0,0 THA 21.05

LAUNCH DATE APM 17 1971 FL|GHT TIH£ 240.00

HELIOCENTRIC CCNIC DISTANCE 590.623

RL 150.19 LAL .DO LOL 206.34 VL 52.286 GAL -3.61 AZL 88.49 HCA 192.67 SNA

RP 216.91 LAP -.33 LOP 39.00 VP 22.326 GAP 2.39 AZP 91.48 TAL $37.04 TAP

RC 164.912 GL 13.39 GP -22.02 ZAL /33.!7 ZA@ •1.35 ST8 17!.13 ZAE !10,36 [TE

PLANET(XENTRIC CON!C

CS 13.507 VHL 3.675 OLA 4.97 RAL 337.44 RAD 6639.8 VEL 11.557 PTM 6.60 VHP

LNCH AZMTH LNCM TINS L-I TIME INJ LAT lMJ LONG ]NJ RT AGE INJ AZMTH INJ TINS

50.00 15 50 51 5143.$4 -36.58 99.63 195.60 122.85 16 45 14

60.00 16 25 8 5052.12 -31.91 94.61 198.79 116.05 17 16 0

70.00 17 $1 29 2915.83 "27.73 85.65 200.87 110.78 18 0 4

80.00 18 14 22 2718.82 "24,72 71.89 202.03 t07.31 18 59 41

90.00 19 33 27 2463,62 -23.59 53.47 202.40 109,06 20 14 31

100.00 20 57 14 2193.29 -24.72 33.23 202.05 107.31 21 53 48

110.00 22 10 54 1962.65 -2?.73 !4,56 200.87 110.?8 22 43 57

01_FERENT[AL CORRECTIONS M!O-C(_JRSE EXECUTION ACCURACY

TOE 1.3506 TRA 2.2256 TC3-4.5193 BAU .8557 SOT 5257.0 8GR 2305.5 SO3 1472.9

ROE .7090 RRA 1.1710 RC3-1,4341 FAU .!6498 RRT .9746 RRF .9974 RTF .9756

FOE 4.$540 FRA 8.6728 FC-10.5669 BSP 9615 SOB 5?72.9 R23 ,1709 RI5 ,9828

6DE !.5325 BRA 2.5148 Be3 4.7386 FSP 2650 SOl 5752.2 SG2 408.0 THA 24.04

LAUNCH DATE APR IT 1971 FLIGHT TIM( 250.00

HELIOCENTR!C CCNIC DISTANCE 594.779

RL 150.19 LAL .OO LOL 206.34 VL 52.292 GAL -3.$7 AZL 88.76 HEA 193.82 SNA

RP 217.26 LAP -.30 LOP 40.15 VP 22.289 GAP 2.22 AZP 91.20 TAL 356,67 TAP

RC 167,446 GL !0.91 GP -20.25 ZAL 134.02 2AP 69.96 ET5 171.13 ZAE 109.10 ETE

PLANETOCENTRIC CONIC

C3 13.493 VHL 3.6?3 OLA 2.01 RAL 358.70 RAD 6659.8 VEL 11.557 PTH 6.60 VNP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

50.00 18 3 49 3100.0! -54.95 91.79 195.82 124.$1 19 55 29

60.00 18 40 25 3002.63 "30.38 91.31 199.11 117.87 t? SO 28

YO.OO 17 29 20 2858.74 -26.29 81.83 201.30 112.63 18 18 59

80.00 18 54 37 2854.34 "25.34 87.58 202.54 log. IT 19 18 31

80.00 lg 54 44 2595,60 -22.24 48.96 202.94 107.93 20 34 40

I09.00 21 17 29 2128.81 -23.34 28.93 202.54 109.|7 21 52 57

110.00 22 28 4? 1905.36 -29.29 10.75 201.50 !12.63 23 0 32

DIFFERENTIAL CORRECTIONS NID-COUR$2 EXECUTION ACCURACY

TD[ 1.3338 TRA 2.364| TC3-4.6884 RAU .8741 5ST 5452.9 SGR 2178.4 SG3 1490.$

RDE .848Q RRA 1.0?54 RC3-1.2982 FAU .16317 RflT .974| RRF .9864 RTF ._,61

FOE 4.2?26 rRA 8.0854 FC-10.5978 6SP 9805 5GB 5872,0 R23 .!717 RIG .9815

6DE 1.4838 ERA 2.5972 BC3 4.0455 FSP 2701 SGI 5854.0 SO2 458.9 THA 21.40

LAUNCH DATE APR 17 19?1

HELIOCENTRIC CONIC

RL ISD.tG LAL .00

RP 2IT.S| LAP -.28

RC 169.992 GL 8.80

FLAN[TO¢[NTRIC CONIC

CS 13.557 VNL 3.682

LNCN AZNTH LNCH TIN( L-I TIME INJ LAT

50.00 16 14 59 5064.94 -55.57

SO.O0 19 55 50 2962.45 "29.0?

70.00 17 44 34 2012.27 -25.04

80.00 18 51 4? 2601.77 -22.12

90.00 20 12 45 2540.50 -21.04

100.00 21 54 5g 2076.25 "22.12

110.00 22 44 0 1859,09 "25.04

DIFFERENTIAL CORRECTIONS

TOE 1.3231 TRA 2.4993 TC3-4.79?7 6AU .8g5?

ROE .5933 RRA .9862 RC3-1.1852 FAU .16599

FOE 4.1648 FRA g.0050 FC-10.5999 BSP 9979

60[ 1.4500 BRA 2.6869 BC5 4.9419 FSP 2696

ORB|T DETERMINATION ACCURACY

ST 118.8 SR 68.2 89 118.5

CRT .9994 CRS -.9979 CST 0.9955

LSA 180.8 NSA 8.0 85A .7

ELl 137.0 EL2 2.0 ALF 79,86

ARRIVAL DATE DEC 21 1971

EARTH TO MARS

182,99 ECC .18980 INC 1.5125 Vl 29,614

169.?9 RCA 148.26 APO 217,72 V2 25.527

/8R,62 ZAC 90.54 ETC 270.$2 LVZ 12.;8

5.421 OPA -45.51 RAP 294.40 ECC _.2223

PO CST TIN INJ 2 LAT INJ 2 LONG

2149.3 "20.86 ?8,SS

2052.1 -18.75 ?8.22

1915.8 -16.80 62.52

1718.8 -15.35 48.38

1463.9 "14.91 19.89

1199,3 -15.35 9.T5

962.9 "tS.RO $51.44

_6[T DETERNINAT[ON ACCURACY

IT 118.2 9R RI.? SS llT.O

CRT .9999 CRS -.9969 tit -.9969

LSA 177.3 NSA 7.2 $5A .9

EL! 133.3 EL2 .9 ALF 27.59

ARRIVAL DATE DEC 23 1971

(ARTN TO MARS

185.08 [CC .19054 INC 1,2350 Vl 29,6?4

170.49 RCA 148.19 APO 217.96 V2 25,288

18T.53 ZAC 82,33 ETE 270.72 LVI 10.68

3.400 DPA -43.89 RAF 2g3.50 [CC 1.2221

PO CST TIM INJ 2 LAT INJ 2 LONG

2100.0 -16.81 ?S.48

2002.8 -16.75 69.60

1858.7 -14.82 59.29

IS34,3 -13,40 44,59

1595.8 -12.$8 23.88

1128.8 -13.40 5,g6

SOS,6 -14.62 346.21

ORSIT DETERMINATION ACCURACY

ST 118.1 SR 58.3 83 !19.5

CRT ,9995 CP8 -.9958 CSr -.¥OYS

LSA IT4.4 MSA 8.8 99A t.l

EL1 130,8 EL2 1.6 ALF 23,30

FLIGHT TIME 252,00 ARRIVAL DATE O[C 25 1971

DISTANC[ 598,935 EARTH TO MARS

LO_ 206.$4 VL 52.297 GAL -S,74 AZL 8g,oD HCA 194,99 5MA 183,17 [CC .19131 INC t.O05U V! 29.S74

LOP 41,30 VP 22.255 GAP 2.05 AZP 90,97 TAL 336,30 TAP 171.27 RCA 149.15 APO 216.21 V2 25,249

GP -t8.68 ZAL 154,75 ZAP 68.07 ETS 171,15 ZAE !07,78 ETE 186,42 ZAC 83,90 ETC 270.64 LVI g.37

DLA 1.00 RAL 599.84 RAD $639.8 VEL 11,559 PTH 6.60 VHP 3.391 DPA -42.31 RAP 2g2.73 (CC 1.2231

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

94.58 196.26 125.94 tT 6 3 2064,g -17.12 74,85

88.7! 19g.63 !1g,24 I? 42 53 1962.5 -15.07 $7.$1

78.80 201.89 !14.02 J8 31 26 1812.3 -13.16 56.70

64,14 205.20 110.58 1g 39 9 1601.8 -11.76 41.55

4S.35 203.62 10g,5s 20 5t 46 134Q.5 -11.22 22.62

25.$0 203.20 110.58 22 g 15 1076.2 -11.76 2.92

7.72 201.89 114.02 23 14 5g 899,1 -13.16 349.62

NIO-COURSE EXECUTION ACCURACY ORBIT DET(RNINATION ACCURACY

5GT 5643,7 SGR lg92.3 $G3 1494.? ST !18.4 8R 51.S SS 113.2

RRT .9742 RRF *9952 RTF .9774 CRT .g984 CR5 -,9936 CST -.9981

SG8 5g88.2 R23 .1665 Rt3 .9819 LSA 171.7 NSA 6.3 SSA 1.2

$91 5g70.0 $92 425.5 THA 19.08 EL1 129.2 EL2 2.T ALF 23.52

616



" JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATE APR 17 |971

HELIOCENTRIC CONIC

Rk 150.16 LAL ,OO

R@ 217.9T LAP ".22

RC 178,$47 GL 6.98

PLAN[TOCENTRIC CONIC

C8 13.ST8 YHL S.S�S

LNCH AZMTH LNCH TIME

50.00 16 24 42

60.00 17 4 51

70.00 17 S? 43

80.00 19 S 34

90.00 80 21 15

1UO.DO 21 49 26

llO.DO 22 S? 9

FLIGHT TIN[ 254,00 ARRIVAL DATE DEC 27 IITI

LOL |06,34 VL $Eo305 6AL

LOP 48.44 VP 28.216 GAP

6P -1T,32 2AL 135.$0 |AM

DI|TANC[ 603.086 EARTH TO MARl

"3°el AZL 39.20 HCA 136.10 IRA ill,2l [¢C .19112 INC .flDS Vt 8R.i74

1.86 AZP 90,7? TAL 335,93 TAP 172,03 RCA 148,05 APO Eli.iT V2 25.209

66,5E IT| 1?1,18 ZAE 106,44 ETE 195.49 ZAC 69.2Y £TC 270,57 LVI 8,2$

DLA -.93 RAL 340.68 RAD 3639.8 VEL tl.56| PTN 6.@1 VNP 3.391 DPA -41.00

L-! TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIN

3036,46 -32.41 92,83 196.84 126.95 17 15 19 2030.5

2829.8? -2T.96 86.64 200,27 120,29 17 53 41 1929.7

2774.20 "23,86 ?E,3T 202.60 115,10 16 43 5? 1774.2

2558.60 -21.07 61.37 203,96 111.66 19 49 13 1551.6

2299,03 -19.98 42,44 204.40 110,44 21 6 30 1295,0

2033.07 "21.07 22.74 203.96 111.66 22 23 19 1033.1

1821.02 "23,96 5,89 202,60 115.10 23 27 50 821.0
DIFFERENTIAL COqRECTIONS

TOE 1.3193 TRA 2.6336 TC3-4,9078 BAU .918T

ROE .5533 RRA .901'9 RC3-1.0?T6 FAU .16934

FOE 4.0783 FRA 9.0854 FC-10.4649 DIP 10184

80[ 1.4306 ERA 2.7856 DE3 5.0241 FSP 2688

LAUNCH DATE APR I? 1971

NELIOCENTRIC CONIC

RL 150.16 LAL ,GO

RP 218.33 LAP -,19

RC 175.114 GL 5.43

PLANETOCENTRIC ECA¢IC

C3 15,844 VHL 3.T21

RAP L_2,09 ECC 1.2251

INJ 8 LAT INJ 2 LONG

-15.74 ?$.S|

"53.S9 S5.83

-11,79 54.61

-IO.3S 89.09

-9.19 19.99

-10,38 .45

"11,79 343.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5830.8 SGR 1829.9 SG3 1491.4 ST 119,2 SR 47.S SS 111.4

RRT .9732 RRF .9936 RTF ,9780 CRT ,G964 CRS -,9913 CST -.9987

SGB 6111.2 R23 ,1618 R13 ,9815 LSA 169.9 HSA 6.3 SIR 1.3

981 6098.0 SG8 402.3 THA 17.06 EL1 128.4 EL2 3.8 ALF 21,79

FLIGHT TINIE 256.00 ARRIVAL DATE DEC 29 1971

DISTANCE 607.233 EARTH TO MARS

LOL 206.34 VL 32.309 GAL -3.89 AZL 89.3? HCA 197.24 SMA 183.36 ECC .19296 INC .6246 Vl 89.4?4

LOP 43.58 VP 22.180 ;AP 1,72 AZP 90.60 TAL 365.54 TAP 172.78 RCA 147.99 APO 210,74 V2 25.189

GP -16.12 ZAL 135.95 ZAP 65.03 ET6 171.24 2AE 105.09 [T[ 184.68 ZAC 86.48 ETC 270.51 LVI ?.82

LNCH AZMTH

50.00

60.00

?O.OU

80.00

90.00

100.00

110.D0

DIFFERENTIAL

DLA -1,83 RAL 341.84 RAD 6640.0 VEL 11.572 PTH 6.62 VHP 3.39? DPA -39,85 RAP 291,55 ECC 1.2278

LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

16 33 16 3013.27 -31.46 91.45 197.$1 127.74 17 23 29 2013.3 -14.62 72.50

l? 14 47 2902.84 -27.03 84.98 200.98 121.11 18 3 10 1902.8 -12.55 64.48

18 9 lO 2742.89 -23.04 74.48 203.3T 115,93 16 54 53 1742.9 -10,64 82.91

19 lg 25 2522.94 -20,19 59.11 204.77 112.51 20 l 28 1522.9 -9.23 3T.07

20 41 42 2257.42 -19.07 40,06 205,23 111.28 21 19 20 1257.4 "8.69 IT.e3

22 2 17 1997,41 "20,19 20.48 204.7? 112.51 22 35 35 997.4 -g.23 SSd.43

23 8 37 1789.70 -23.04 3,32 203.37 115.93 23 38 26 789.7 -10.64 341.83

CCRRECTIONS H|D-COURS( EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TC3-4.9914 DAU ,9413 SGT 6015,2 $GR 1687.0 SG3 1482.4 8T 120.7 SR 44.7 SS 109,9

RE3 -.9763 FAU ,16337 RRT ,g714 RRF .g919 RTF ,9764 CRT .9936 CRS -,9666 CST -.9991

FC-10.2167 DSP 10440 SG8 6247,3 R25 .1566 R13 .9812 LSA 169.1NSA 6.4 SSA 1,4

BC3 5.0860 FIP 2683 SG1 6235.4 SG2 386.1THA 15,30 ELI 128.6 EL8 4.7 ALF 80.84

FLIGHT TINE 258.00 ARRIVAL DATE DEC 31 1971

DISTANCE 611,376 EARTH TO NARS

LOL 206.34 VL 32.315 GAL -3.96 AZL 89.53 HCA 198.38 8NA INC .4705 Vl 89.674

LOP 44,78 VP 88,143 GAP 1.53 AZP 90.45 TAL 335.15 TAP AlSO 219.05 V2 89.189

GP -19.05 ZAL |31,47 ZAP 63.60 ITS 171.30 ZAE 105,74 ETE [TC 270.46 kVl 9.$1

DLA -2,93 RAL 348.74 RAD 6640,1 VEL 11.560 PTH 6.62 VHP 3,409 OPA -38.82 RAP 291.10 ECC 1.2311

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LON6

2984.41 -30,67 90,35 190,23 128.34 17 50 46 1994.4 "15,69 71,86

2880,86 -26,25 83.66 201.76 121,75 10 It 34 1880.9 -11,82 86.3?

2717,07 -22.27 72,80 204.19 116.59 19 4 32 I?l?.l -),89 51,51

2493.40 "lg,5? 57.27 205.63 113.17 20 12 15 1493.4 "3,26 35.49

2226.21 -18.28 38.10 206.11 1tl,95 21 30 36 1226.2 -T.T2 18.05

1987,87 -19,37 18.6_ 205.63 113.17 22 46 21 967.9 -_.26 356,7Y

1763.89 -22.2? |.72 204.19 116.59 23 48 5 765.9 -8.69 340,43

TOE 1.3263 TAR 2.7702

RDE .5230 RRA .838?

FOE 4.0133 FRA 9,1422

BDE J.4256 BRA 2.8943

LAUNCH DATE APR 1? 1971

NELIOCENTR IC CONIC

RL 150.14 LAL .00

RP 218,19 LAP -.19

RC I77.890 GL 4.07

PLANETOCENTRIC CONIC

C3 14.046 VHL S,747

LNCH AZMTH LNCH TIN[

50,00 16 40 92

80.00 17 28 33

?0.00 18 19 15

80.00 19 30 42

90.00 20 53 30

lOO.0O 22 13 33

llO.O0 23 !8 42

DIFFERENTIAL CCI_RECTION8

TOE 1.5375 TRA 2.9042 T(3-S,OIT? BAD

ROE .498| RflA .T?SO

FOE 3.9457 FRA 9.tS?O

DOE 1,4273 ERA 3.0059

LAUNCi: DATE APR IT 1971

HELIOCENTRIC CORIC

RL 190.16 LAL .DO

RP 219.86 LAP -.11

RC 180.276 6L 2,88

PLANETOCENTRIC CONIC

C3 14,869 VHL 3,77?

LNCH AZMTH LNCH TIME

50,00 16 4? 40

SO,DO 17 31 22

70.00 IS 26 11

SO,O0 19 40 39

90.OO 21 3 54

100.00 22 28 3i

110.00 23 27 37

113.4? [CC .19385

|73,33 RCA 147.90

183,99 ZAC 87,55

DIFFERENTIAL CORRECTIONS

TOE 1.3558 TkA 3,0401 TC3-5,1267 BAU .9901

ROE .4789 RRA .?lT6 RE3 -,8079 FAU .IS877

FOE 3,1899 FRA 9,1531 FC5-9,6330 BSP 10951

DOE 1,4379 ERA 3.1236 BCS 9.18g9 FSP 2634

MiO-CO_R$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,9889 SGT 6|95.0 $GR 1559,$ SG3 I4S?,? ST 122.2 3R 42.0 81 108.4

RC3 -.$889 FAU .19145 RRT ,1992 RRF ,8899 RTF ,_,88 CRT .9691 Cl8 ",9153 Cll -.ill4

FC3-9,9931 lip 1063E $GB 6_|8.2 R23 °149T R13 .9810 LSA 169.5 H8A 6,? SIR 1.5

9C3 5,1450 FSP 2660 $81 $377.3 SG2 3?2,9 THA 1).78 ELI 129,i EL2 5.? ALF 18.84

FLIGHT T|MK 260,00 ARRIVAL DATE JAN 2 1973

DIITANCE $1§.S|4 EARTH TO MARS

LOS. 201,34 VL 32.32| GAL -4.04 kZL 89.66 HCA ItS.St 8NA IA3,|? [CC ,|8476 INC ,3345 Vl 29.S74

LOP 4|,85 YP 22.107 GAP |.38 AZP 90.32 TAL 334,7| TAP |?4,26 RCA |47,82 APO 218,33 V2 29.08t

6P -14.|0 2AL 136,95 ZAP 62,22 ET$ i71.3? ZAE 102,39 ETE 133,39 ZAC SS.$0 ETC 270.48 LVl 5.S0

OLA -3.88 RAL 3A3.ST RAO 6640,2 VEL 11.590 PTH 3.63 VHP 3,A25 OPA -37,90 RAP 290.72 [CC 1,2549

L-] TIN[ INJ LAT INJ LONG JNJ RT A8C ZNJ AZMTH |NJ TIM[ PO C3T TIM INJ 2 LAT INJ 2 LONG

2979.14 "30,02 89,47 199.00 123.82 1? 37 19 lg?g.! -12.94 ?0.90

2862.90 -23,60 82.3T 202.56 122.29 18 19 4 1862.9 -lO.es 12.48

86gs.81 -21.6| 7|,50 205,04 117.11 19 13 7 1695.8 -S.90 50.3?

2468.93 "18.?1 55.75 206.51 i|3,?0 20 21 48 1468.9 -7.46 34.03

2200.30 -i7,62 36.49 207.00 112.48 21 40 34 1200,3 -6.91 14.38

lg43.40 "16.?1 17.12 206.51 115.T0 22 55 54 g43.4 "?.46 SS5.40

1742.63 -21,61 .42 206.04 117,11 25 56 40 742.6 -I.90 339.29

OR61T DETERNINAT]ON ACCURACY

ST 124.1 8R 39.8 SS 107.0

CRT .g853 CRS -.gs!s CST ".g996

LSA 168.5 NSA 7,2 SSA 1.5

EL1 130.2 EL2 6.S ALF 17,80

NID'CQURSE EXECUTION ACCURACY

SGT 6371,1 $GR 1445.8 $G3 144g.4

RRT .9662 RRF *g868 RTF ,gTgO

$GB 6553.1 R23 .1426 R13 .9808

SG! 6522.9 _2 364,1 THA 12,41

617



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ APR IY IS7|

MELIO(EHTRIC ¢CNIC

RL IS0.1S LAL .00

RP 219.43 LAP -.0|

RC 182,871 GL 1,83

PLANETO¢ENTR|C CONIC

C3 14.SIS VNL 3.810

LNCN AZMTH LNCM TINS

SO.O0 16 S3 4?

80.00 17 38 21

70.00 18 36 9

80.00 19 49 30

90.00 21 13 8

100.00 22 32 22

110.00 23 83 35

FLIGHT TIN( 262.00 AmIlVAL SATE JAN A 1578

OISTAMCE iI9.S4S EARTH TO MARl

LOL 20S.34 VL 32.385 GAL "4,12 AZL 89.78 HCA 200,$3 SMA 183,S9 [CC .ISSYi IMC .2128 Vl 28,874

LOP 46,9? VP 22.071 6AP 1,22 AZP 90,20 TAL 334.35 TAP I74,98 RCA |47.74 APO 219.63 V2 2S,048

GP -13,25 ZAL 137,42 ZAP 10,89 [TS 173,44 ZA[ 101,06 IT[ |82.6? ZAC 89,35 [TC 2?0.39 LVI 4,77

OLA "4.99 IAL 344.3l RAD !NO.3 VEL 11,601 PTN i.S4 VNP 3,445 DPA "37.07 RAP 210.42 ECC 1.2389

L-I TIME INJ LAT INJ LONG ZNJ RT ARC INJ AZNTM |HJ TIME PO CIT TIM INJ 6 LAT INJ 2 LONG

2968.85 -29,49 88,78 199.76 129,19 IT 43 14 1969.9 -16.34 ?0.44

2840.31 -23,07 It.TO 203.36 122.$5 18 25 49 |848.3 -|0.22 $1.76

2976.39 -21,0T 70.44 605.90 117.32 IS 20 47 1679.4 -8.65 49.44

2448.71 "18,19 54.5| 207.40 114.12 20 30 18 1446.7 -8.?8 32.R1

2178.82 -17.06 35,17 207.90 116.90 21 49 27 1178.8 -6.24 1_.3Y

1923.18 -18.15 IS.88 207.40 114,12 23 4 25 923.6 -8.79 354.17

1725.18 -21,07 359.36 205.90 !17.52 24 4 20 725.6 -8.25 338.36

DIFFERENT|AL CCRIECTICN3

TOE 1.3778 TtA 3.1759 TC3-5.1787 OAU 1.0149

ROE .4834 flRA .6831 RC3 -,7360 FAU .15S87

FOE 3.8347 FRA 9.1284 FC3-g.2840 83P 11613

BOE 1.4538 BNA 3.2448 BC3 5.2288 FSP 2399

LAUNCH DATE APR 17 19?!

MELIOCENTRIC CCNIC

RL 150.16 LAL .00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT $343.3 SGR 1344.3 SG3 1427.$ ST 126.2 SR 38,0 SS 103.6

RRT .9623 RRF .9818 RTF .9792 CRT .9800 CR8 -.9772 CST -.9997

880 $680.0 R23 .|349 It3 .9897 LSA 188,7 HSA 7.8 884 1.5

861 6970.4 886 358.5 THA 11.22 ELI 131.S EL2 7.2 ALF 16.47

FLIGHT TIN( 264.00 ARRIVAL DATE JAN 6 IS72

DISTANCE 623.778 EAITH TO MARS

LO(. 206.34 VL 32.336 GAL -4.20 AZL 89.89 HCA 201.76 8HA 183,80 ECC .1966g INC .1028 VI 28,874

RP 219.80 LAP -.04

RC 185.478 GL .90

PLANETOCENTRIC CONIC

C3 14.789 VHL 3.846

LNCH AZNTH LNCH TIME

50.00 16 59 19

6D.O0 17 44 38

70.00 18 43 16

80.00 19 57 24

90.00 21 21 23

100.00 22 40 18

110.00 23 42 43

LOP 48.10 VP 22.035 GAP 1.05 AZP 90.10 TAL 333.94 TAP 175.70 ICA 147.65 APO21g.gs V2 23.007

GP -12.48 ZAL 137.86 ZAP 5g.61 ET8 171.52 ZAE 99.75 ST( 182.41 ZAC 90.12 ETC 270.37 LVI 4,10

DLA -5.38 RAL 345.11 lad 6640.4 VEL 11.612 PTH 6.65 VHP 3.467 DPA -36.32 IAP 290.18 ECC 1.2434

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2957.10 -29.07 88,23 200.58 12g,48 17 48 36 1957.1 -11.86 70.01

2836.56 -24.64 81.01 204.22 122.g6 18 31 55 1836.6 -9.72 61.18

2664.15 -20.62 69.58 206.77 117.85 19 27 41 1664.2 -7,72 48.68

2432.09 -17.69 53.50 208.30 114.45 20 3? 36 1432.1 -6.24 31.96

2161.12 -16.58 34.08 208.81 113.24 21 5? 24 1161.1 -5.67 12.37

lg06.56 -1?.69 14.86 208.30 114.45 23 12 2 906.6 -6.24 333,33

1710.97 -20.62 358.50 206,77 117,85 64 11 14 711.0 -7072 337.60

DIFFERENTIAL CCRRECTIONS

TOE 1.4046 TRA 3.3126 TC3-8.2183 BAU 1.0398

RDE .4514 RRA .6171RC3 -.6714 FAU .15261

FDE 3.78e0 FRA 9.0888 FC3-8.9339 BSP 114g2

80E !.4753 BRA 3.3698 BC3 5.2593 FSP 2565

MIO-COURSE EXECUT|CN ACCURACY ORBIT OETEIMINATION ACCURACY

86T 6712.0 SGR 1253.7 SG3 1404.0 ST 128.5 8R 38.4 SS 104.4

RRT .9575 RRF .g??O RTF .9792 CRT .9740 CRS -,9724 CST -.R998

SSB 6828.0 R23 .1274 R13 .9805 LSA 169.3 HSA 8.2 8SA 1.4

881 6818.8 862 356.0 THA 10.17 EL1 133.3 EL2 7.9 ALF 15.47

LAUNCH DATE APR 17 1971 FLIGHT TIH( 266,00 ARRIVAL DATE JAN 8 1972

HELIOCENTRIC C(_AIC DISTANCE $27.902 EARTH TO MARS

RL 150.18 LAL .00 LOL 206.34 VL 32.343 GAL -4.28 AZL 89.99 HCA 202.88 SNA 183.92 ECC .19770 INC .0000 Vl 29.874

RP 220.18 LAP -.00 LOP 49.22 VP 21.9g9 GAP .89 AZP 90.01TAL 333.52 TAP 176.40 tCA 147,56 APO 220.28 V2 24.966

RC 188.089 GL .08 GP -11.79 ZAL 138.30 ZAP M.37 (T$ 171.59 ZA( 98.46 [TE 182.02 ZAC 90.82 ETC 270.36 LVI 3.46

PLANETOCENTRIC CONIC

C3 15.076 VHL 3.883 OLA -5.98 tAL 345.82 IAO 6640.S VEL 11.624 PTH 8.69 VHP 3.492 DPA -35.64 RAP 290.00 ECC 1.2481

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIN( PO C$T TIM INJ 2 LAT 1HJ 2 LONG

50.00 17 4 22 2948.50 -28.74 67.80 201.39 129.70 17 53 31 1949.5 "11.48 69.68

60.00 17 50 20 2827.25 -24,29 80.46 205.06 123.20 18 37 27 1827.2 -9.31 60.72

70.00 18 49 42 2852.71 -20.25 68.90 207,65 118.11 19 33 54 1652.7 -7.29 48.08

80.00 20 4 29 2418.55 -17.30 52.67 209.20 114.72 20 44 48 1418.6 -3.79 31.23

90.00 21 28 46 2146.63 -16.19 33.20 609.71 113.50 22 4 32 1146.6 -5.22 11.55

100.00 22 47 21 1893.02 -17.30 |4.04 209.20 114.72 23 18 54 893.0 -5.79 356.60

110.00 23 49 B 1699.52 -60.25 357.5| 207,85 !18.11 24 17 27 69g.3 -7.29 336.99

DIFFERENT IAL CCARECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.4337 TRA 3.4493 TC3-3,2500 SAU !.0654 $GT 8878.7 3GR 1172.5 363 1378,4

ROE .4419 IRA ,5728 RC3 -.S138 FAU .14968 dRT .R518 RflF .97|6 RTF ._,52

FOE 3.7412 FRA 9.0358 F¢3-8.5716 BSP 11758 _GB 8975.9 R23 .1201 R13 .9802

SOS 1.5003 ERA 3.4966 BC3 3.2858 FSP 2525 SSI 6966.8 $62 355.8 THA 9,24

LAUNCH OATE APR t? tgTt FLIGHT TIME 288.00

HELIOCENTRIC CONIC

RL 130.16 LAL .00

Re 620.35 LkP .03

RC 190.711 GL -.85

PLANETOCENTRI¢ CONIC

C3 15.380 VHL 3.922 DLA -8.49 RAL 346.31 RAD $640.7 VEL 11,637 PTN 6.$8 VHP

LNCH AZHTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIME

SO.O0 17 8 39 2943.76 -68.49 S?.4g 202.21 129.88 17 59 3

60.00 !? 55 30 2820.02 -24.02 80.04 205.gl 123.39 18 42 30

70.00 18 55 30 2643.64 -19.96 68.38 208.52 118,31 19 39 33

80.00 20 10 52 2407.67 -16.gg 52.02 210.09 114.93 20 51 0

90.00 21 33 24 2134.93 -15.87 32.49 210.62 113.71 22 10 59

100.00 22 53 44 1882.14 -16.99 13.38 210.0g 114.93 23 25 6

110.00 23 54 36 1890.46 -19.96 357.2? 208.52 118.31 24 23 6

DIFFERENTIAL CCRRECTII_IS MID-COURSE EXECUTION ACCURACY

TOE 1.4679 TRA 3.5885 TC3-5.2721 BAU 1.0902 8GT ?038.5 8GR 1099 ,g SG3 1351.6

ROE .4349 RRA .$320 RC3 -.5618 FAU .14570 RRT .9445 RRF *9643 RTF .g792

FDE 3.699Y FRA 8,9742 FC3-8.2015 03P 12046 SGB 7123.9 R23 .I129 R13 ,g801

BD[ 1.$310 6RA 3.6277 BC3 5.3020 FRP 2484 881 7114.g 962 357.3 THA 8.42

OISTANCE 632.061

LOL 208.34 VL 32.391 6AL -4.37 AZL 90.08 HCA 603.99 SNA 184,04 [CC ,19875 INC .0T73

LOP 30,33 VP 61.993 GAP ,T2 AZP 89,93 TAL 333,10 TAP 177.09 RCA 147,47 APO 660.62

6P -11.19 ZAL 138,72 ZAP $?,18 [T8 !71.67 ZAE 97.18 [TE |81.$? ZAC 81,45 £TC 2?0.36

ORBIT OETERNIHATION ACCURACY

3T 130.8 SR 35.0 36 103.1

CRT ,9673 CR| -.997_ CST -.9991

LSA 170,0 NSA 3.7 334 1.4

ELI 133,2 EL2 8.6 ALF 14.59

ARRIVAL DATE JAM 10 tDTR

EARTH TO NAR8

Vl 29.S74

V2 24.R23

LVl 6.91

3.520 OPA -35.06 RAP 288.88 ECC 1,2931

PO C$T TIM INJ 2 LAT INJ 2 LONG

1843.8 -11,20 89,43

1820.0 -g,o0 80.38

I643.G -6,09 47,59

1407.? -5.42 30*83

1134.9 -4.$4 tO.Sg

882.1 -5.42 352.00

690.3 -6.g5 338.51

OROIT DETERMINATION ACCURACY

8T 133.4 SR 33.9 $S 101,g

CRT .9802 CR8 -,g615 CST -.9gg8

LSA 171.0 N$A g.2 SSA 1.4

EL1 137.3 EL2 9.2 ALF 13.76

$18



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 17 19T1

HELIOCENTRIC CONIC

RL 150.18 LAL .OO

RP 820.93 LAP .07

RC 193.341 GL -1.31

PLANETOCENTNIC CONIC

C3 15.699 VHL 3.962

LNCN AZMTH LNCN TINE

50.00 1T 13 13

60.00 18 O 13

?0.00 19 O 48

80.00 20 16 38

go.oo 21 41 23

100.00 22 5g 30

110.00 0 4 8

FLIGHT TII_ 8?O.OO

DIITANC[ 838.139

LOL tOi. SA VL 31,300 EAL -4.45 A_L tO.t4 NC& 8Ol. JO IRA

LOP $1.45 VP 21.92? GAP .SS AZP 19,85 TAL 338.8T TAP

GP -10.98 ZAL 139._4 ZAP S6,03 IT8 tTI.TS ZA[ 98.93 [T[

DLA -S.DE RAL 347.18 RAD 8640.9 VEL 11.891 PTH S.S9 VHP

L-I TIN[ IMJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINS

2939.33 -28.31 87.28 203.02 129.98 18 2 13

2814.61 "13.82 79.73 206,76 123.52 18 4T D

2636.64 -19.73 07.94 209.40 118.46 18 44 42

2399.10 "IS.T4 $1.50 210.98 115.09 20 56 3Y

2123.65 -15.$2 $1.93 211.52 113.80 El 16 48

1873.58 -16.?4 12.87 210.98 115.09 23 30 43

1683.45 -19.?3 356.86 209.40 118.46 0 32 11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.5033 TRA 3.7267 TC3-5.292_ BAU 1.1160 SET 7196,1 SGR 1034.T SG3 1323.6

ROE .4297 RRA .4940 RC3 -,5153 FAU .14210 RRT .gsso RRF .9880 RTF.R?91

FOE 3.659? FRA 8.9014 FC3-7.6962 88P 12310 SGD 7270.1 R23 .10|8 RI_ .2T98

DOE 1.5635 ERA 3.7593 8C3 5.3172 FDP 2439 SGI 7261.1 SG2 )60.8 THA ?.S$

LAUNCH DATE APR 17 1971 FLIGHT TIME: 272,00

HELIOCENTRIC CONIC DISTANCE 640.243

RL 150o18 LAL .00 LOL 206.34 VL 32.368 GAL -4.54 AZL g0.24 HCA 206.21 $MA

RP 221.31 LAP .10 LOP 52.55 VP 21.892 GAP .39 AZP 89.T8 TAL 332.24 TAP

RC 195.978 GL -1.90 GP -10.08 ZAL 139.55 ZAP 54.92 ET$ 171.83 ZAE 94.71 ETE

PLANETOCENTRIC CONIC

C3 16.332 VHL 4.004 DLA -7.30 RAL 34?.70 |AD $641.0 YEL 11.885 PTM 8.70 VHP

LNCH AZNTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME

50.00 17 17 8 2936.89 -28.19 87.11 203.84 130.06 18 6 S

60.00 18 4 33 2810.78 "23.8? 79.51 207.60 123.62 18 51 24

70.00 19 5 33 2631.44 -19.57 67.63 210.27 118.57 19 49 24

80.00 20 21 51 2392.56 -16.56 51.11 211.87 115.21 21 1 44

90.00 21 46 48 2118.49 -15.42 31.50 212.41 114.00 22 22 6

100.00 23 4 43 1867.03 -16.56 12.47 211.87 115.21 23 35 SO

110.00 0 8 59 1678.26 -19.57 356.55 210.27 118.57 0 36 $3

DIFFERENTIAL CCRRECTION8 M|O-COURSE EXECUTION ACCURACY

TDE 1.5414 TRA 3.8866 TC3-5,30S3 |AU 1.141D SGT ?350.5 SGR 975.3 SG3 12t)3.0

ROE .4259 RRA .4586 RC3 -.4737 FAU .13847 RRT .9262 RRF .9464 RTF .9790

FOE 3.6189 FRA 8.8221FCS-?.4?T$ BSP 12574 SGB 7415.1 R23 .0992 R13 .9796

DOE 1.5992 8RA 3.893T BC3 5.3264 FSP 2390 SGI 7406.1 382 365.3 THA 7.03

LAUNCH OAT[ kPR 17 1971 FLIGHT TIME 274.00

AR|IVAL DATE JAN 12 1671

EARTH TO MAR8

|DAD|? ECC 015DD2 INd_ 01399 VI 89.874

ITT.?D RCk !4Y.S7 APO 220.9? VR 24,684

181.55 ZAC 92.03 [TC 270.36 LVl 2.IT

3.548 DPA-34.45 RAP 28D,81ECC 1.2584

PO CET TIN INJ ELAT IHJ 2 LONG

|D39.$ -11.00 69.25

1814.5 -8.?? 60.10

IS3S.$ -6.89 47.22

1399.1 -5,14 30.15

1125.? -4.55 10.37

873.8 -5.14 351.52

683.$ "6.69 336.14

ORBIT DETERMINATION ACCURACY

IT 138.0 9R 32.9 SS 100.7

CRT .9524 CRD -.9555 CST -.9996

LSA 172.1 14SA 9.8 8SA 1.4

ELI 139.5 EL2 9.i ALF 13.04

ARRIVAL DATE JAN 14 1972

EARTH TO MARS

184.30 ECC .20093 INC .2343 Vl 29.574

178.41 RCA 147.27 APO EEl.33 V2 24.84R

181.0t ZAC 92.55 ETC 270.3? LVI 1.67

3.375 DPA -33.92 RAP 289.78 (CC 1.2638

leo CDT TIN INJ 2 bAT INJ 2 LOPG

1g36.9 -ID.86 69.13

1810.8 -8,60 59.91

1631.4 "6.49 46.95

1392.6 -4.92 29.79

1118.5 -4.32 9.97

887.0 "4.92 351.18

678.3 -6.49 335.8?

(_BIT DETERNINATION ACCURACY

IT 138.D 8R 32.1 8S 99.5

CRT ,9443 CR8 -.9491 CST -.9997

LSA 175.3 NSA 10.3 SEA 1.4

EL1 141.9 EL2 1_.3 ALF 12.39

ARRIVAL DATE JAN 16 1972

HELIOCENTRIC CONIC DISTANCE $44.346 EARTH TO MARS

RL 150.16 LAL .DO LOL 2D6.34 VL 32.374 GAL -4.63 AZL 90.30 HCA 207.$2 DHA 184.43 ECC .20206 INC .3032 Vl 29.674

RP 221.69 LAP .14 LOP 53.65 VP 2|.DR? GAP .22 AZP 89.73 TAL 331.81 TAP 179.12 RCA 14?.16 APO 221.70 V2 24.801

RC 198.621 GL -2.43 GP -9.3T ZAL 139.94 ZAP 53.85 ET3 171.91 ZAE 93.51 ST( 180.65 ZAC 93.03 [TC 270.39 LVi 1.40

PLAN£TOCENTRIC CONIC

C3 16.379 VHL 4.04? DLA "7.62 RAL 348.40 SAD 6641.2 VEL 11.680 PTH 6.?2 VHP 3.611 DPA -33.43 RAP 289.79 ECC 1.2iDQ

LNCH AZMTH LNCH TINS L-I TIME INJ LAT INJ LONG ZNJ RT A$C INJ AZHTH INJ Tiff[ PO CGT TIM INJ 2 LAT INJ 2 LONG

50.00 I? 20 45 2935.39 -28.12 81.03 204.68 130.10 18 9 40 1935.A "tO.?9 69.0_

DO'TOO 18 8 31 2806"35 *83*58 79'37 200'45 123"68 18 55 19 1306"3 "6"50 $6"?V

70"00 19 9 55 2627.89 -19.45 67.42 211.13 !18.65 19 53 43 1627.8 -$.36 4S.?S

80.00 20 26 $5 2387.19 -16.42 50,82 212.75 115.29 21 6 23 1387.8 -4.T6 28.53

g0.00 21 51 A2 2119.19 "!S.28 $1.18 213.30 114.09 22 26 55 1113.2 -4.15 g.6T

100.00 23 g 2T 1862.26 "1R.42 12.19 212.75 115.29 23 40 29 862.3 "4.76 350.90

!10.00 O 13 17 1674.65 °!9.45 356.33 211.13 118.65 O 41 12 6?4.6 -6.36 335.66

DIFFERENTIAL CORRECTIONS MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ 1.5820 TRA 4.0065 TCS-5.3148 8AU 1.187R SET 7501.3 Dr.R 824.2 SG3 1265.9 ST 141.2 3R 31.4 68 88.4

ROE .4289 RRA .4288 RCS ".4385 FAU ,IS480 RRT .9148 RRF °6852 RTF ._,lS CRT .6359 CR8 -.9425 C6! -.DRI?

FOE S.5834 FRA 8.7358 FCS-7.125D 88P 12835 SEE ?SSS.O R23 .0934 R13 .RTD$ LEA I74.6 NSA ID.S SEA 1.4

DOE 1.6378 ERA 4,0291 DC3 5,3324 FSP 2942 $81 T$4s.g SG2 $71.3 THA 8.44 ELI 144.3 EL2 10,8 ALF 1t.8!

LAUNCH DATE APR 17 1971 FLISHT TIME 278.00 ARRIVAL DATE JAN 16 1912

HELIOCENTRIC CONIC DISTANCE S41.4A4 EARTH TO MARS

RL 150.18 LAL .ilO LO(. SOl.S4 VL 38,38| GAL -4.72 AZL 90.37 HCA 208,42 8MA 184.$7 [CC .20323 INC ,3672 VI 29.674

RP 222.0? LAP .IT LOP 54.78 VP 21,821 GAP .08 kip 89.68 TAL 331.36 TAP STD,?D RCA 147.06 kPO 222.07 V2 24.759

RC 201.270 GL -2.DO GP -D.13 ZAL 14Q.38 2AP 52.82 [T9 171.99 ZAE 92,33 ETE 180.64 ZAC 83.47 ETC 2?0.42 LVI .95

PLANETOCENTRIC CONIC

C3 16,731 VHL 4,0910LA -?.89 RAL 346,89 RAO 9041.3 V[L 11.985 PTH 6,?3 VHP $,044 OPA -$2.88 RAP 286,25 [CC !.2785

LNCH AZMTM LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINS PO CRT TIN INJ 2 LA1 INJ 2 LONG

50.00 t? 24 7 2934.88 -28,11 87.00 208,48 130.1| 18 13 2 1g35.0 -10.77 6g.OS

60.00 18 12 11 2807.14 -23.53 7g.30 209.2g 123.71 18 58 58 1807.1 -8.44 sg.73

70.00 19 13 59 2625.83 -19.38 6?.29 212.00 116.69 19 57 40 1625.6 -6.2? A¢.64

80.00 20 30 $4 2384.60 -16,32 50.63 213.89 115,35 21 10 39 1384,6 -4,65 28,35

go.o0 _I 56 9 210g.55 -15.17 30.g6 214.18 114.15 22 31 1g 1109.6 -4.03 g.4Y

100.00 23 13 46 1859.07 "16.32 12.00 213.69 115.35 23 44 49 85g.1 -4.65 350.72

110,D0 0 17 1? 1672.44 -1g.38 396,20 212,00 118.69 0 45 9 9?2.4 "6.2? 339.56

OIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.6249 TRA 4.1499 TC3-9.3171 8AU 1.1933 $GT ?64g.5 $GR 9??.7 SG3 1239.g ST _144.0 SR 30.8 $S gT.Z

RDE .4229 RRA .3946 RC3 -.4024 FAU .13105 RRT .9015 RRF .g224 RTF .9?85 CRT .9273 rRS -.g357 CDT -.g998

FD[ 3.$474 FRA 8.6462 FC3-6.??80 BDP 13105 SGD 76gg.7 R2S .0880 R13 .9?90 LSA 176.1NSA 11.3 SEA 1.4

_DE 1.6790 ERA 4.1677 BC3 9.3323 FSP 22g5 SGI TDgO.4 SG2 3?7.9 THA 5.92 EL1 146.R EL2 11.3 ALF 11.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 17 1971

H_LIO_ENTRIC C(_qlIC

RL 150.11 LAL .O0

RP 222,46 LAP .21

RC 203.922 GL -3.33

@LAN[TOCENTRIC CONIC

C3 17.112 VNL 4.137

LNCH AZMTH LNCH TIME

50.00 1T 27 14

• O.0O 18 15 33

70.0_ 19 17 35

80.00 ZO 34 30

90.00 22 O 12

100.00 23 17 42

110.00 O 20 S?

LOt. 206.84 VL

LOP 55.86 VP 21.786 GAP -.11 AZP e9.63 TAL 330.92 TAF 180.43 RCA 146.95 kPO 222.46 V? 24.7! 7

GF -8.72 ZAL 140.77 ZAP 51.85 ET$ 172.07 ZAE 91.17 ET[ 180.45 ZAC 93.88 ETC Z?0,4G LV| .$2

DLA -8.11 RAL 349.56 RAD 6154|.5 V[L 11. 711 PTH 6.74 VNP 3.678 DPA -32.56 PAP 289.95 [CC 1.2616

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

2935.93 -28.13 87,03 206.30 130.10 18 16 10 1939.5 -t0.?9 69.07

2807.02 -23.53 79.29 210.15 125,71 |9 2 2D le07.O -6.44 59.73

2_24.6? -19,34 67.23 212.85 118,71 20 1 19 1624.7 -6.24 66.59

2382.61 -16.27 50.62 214.50 115.38 21 14 33 13_2.# -4.59 29.23

2107.38 -13.11 30.83 215.06 114.19 _Z 35 20 1107.4 -3.96 9.35

1857.28 -16,27 11.89 214.50 115.38 23 48 39 857.3 -4,59 850.62

1671.48 -19.34 352,15 212.85 118.71 0 48 48 671.5 -6.24 335.51

FLIGHT TIME 270.00 ARRIVAL DATE JAM 20 |972

DISTANCE 252.334 EARTH TO MARS

32.390 GAL -4.82 AZL g0.43 HCA 209.52 $M4 184,70 _CC .20442 INC .42GI Vt 29.8YA

DIFFERENT IAL COI_RECTIONS

TD( 1._697 TRA 4.29_0 TC3-5.3165 BAU 1.2193

ROE .4231RRA .3655 RE3 -.3720 FAU .12755

FOE 3.5140 FRA 8.3563 FC3-6.4415 BSP 13560

BOG 1.7225 ERA 4.3075 8C3 5,3295 FSP 224?

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

$GT ?794.4 SG_ 836,5 $63 1207.7 ST 146.7 8R 30,3 SS 96.1

RRT .8863 RRF .9U78 RTF .9_82 CRT .9183 CR8 -.g280 CST -.9995

SGB 7839.1 R23 ,0832 R13 .9_86 LSA 177.6 MSA 11.8 $SA 1.4

SG1 7829,6 SG2 385.3 THA 5,45 ELI 149.4 EL2 11.8 ALF 10.81

LAUNCH DATE APR 17 1971 FLIGHT T[_ 280.00 ARRIVAL DATE JAN 22 1972

HELIO(ENTRIC CONIC

RL 150.16 LAL .DO L_. 206.34 VL 32.399 _AL

RP 222.84 LAP .25 LOP 36,95 vP 21.751 GAP

RC 206.378 GL -3.72 GP -8.34 ZAL 141.17 ZAP

PLANET_ENTRIC CONIC

C3 17.499 Vh_ 4.183

LNCH AZMTH LNCH TIME

50.00 I? 30 10

60.00 18 18 41

70.00 19 20 37

80.00 20 38 28

90.OO 22 3 34

100.00 25 21 18

110.00 O _4 19

DIFFERENT IAL CDIRR_CTIONS

TDE 1.7154 TRA 4.4353 TC3-5.3141DAU 1.2466

RDE ,4241RRA ,3_80 RE3 -,3449 FAU ,12374

FOE 3.4783 FRA 8.4550 FC3-8.1219 DSP 13602

BOG 1.7671 8RA ,t.4484 8C3 5.3253 FSP 2195

DISTANCE 656.619 EARTH TO MARS

-4.91AZL 90.48 HCA 210.61SNA 184.84 (CC .20564 INC .4_10 Vl 29.6?4

AmO 222.85 V2 24.6?9

ETC 270.5b LVI .11

RAP 290.08 [CC t.2880

%NJ 2 LA" INJ 2 LONG

-10.86 _9.13

-8,48 39.77

-6.24 48.60

-4.5? 29.Z2

-3.94 9.30

-4.57 350.59

-6.24 333.52

ORBIT DETERMINATION ACCURACY

ST 149.4 SR 29.9 $S 93.0

CRT .9095 CRS -.9217 CST -.9994

LSA 179.1MSk 12.3 8SA 1.3

ELI 151.9 EL2 12.2 ALF 10.38

-.28 AZP 89.59 TAL 330.47 TAP 181.08 RCA 146,63

50.86 ET3 172.15 ZAE 90.04 EYE 180.28 ZAC 94.23

DLA -8.30 RAL 330.12 RAD 6641.7 VEL 11,727 PTN 6.76 VHP 3.713 DPA -32.18

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO C$T TIM

2936.93 -28.19 87.11 207,11 130.06 18 19 ? 1936.9

2807.87 -23.56 79.34 210.97 123.69 19 5 29 18[17.9

2624.82 -19.35 67.24 213.71 118.71 20 4 42 1624,8

2382,26 -16.28 50.49 215.37 115.39 21 18 8 1382.3

2106.52 -15.09 30,78 215.93 114.20 22 39 0 1105.3

1856.74 -16.26 11.86 215.37 115.39 23 52 14 856.7

1671.63 -19.35 356.16 213.71 118.71 0 52 11 571.6

NID-CCdJRS[ EXECUTION ACCURACY

SGT 7936.0 SGR 799.8 SG3 1178.4

RRT .8698 RRF .8914 ETF .9779

SGB 7976.2 R2_ .0786 R15 .9783

SG1 7966.5 862 393.2 TNA 5.OZ

620



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 18 19TI

HELIOCENTRIC C_llC

RL 150,20 LAL .OO

PP 207.38 LAP "l.i5

RC 56.241 GL "11o08

PLANETOCENTRIC CONIC

C3 39.370 VHL 6.275

LNCH AZNTH LNCH TIME

50.00 17 34 53

60.00 16 36 50

70.OO 19 89 47

60.00 21 38 24

90.00 23 11 5

100.O0 0 23 11

I10.00 1 ] 9

FLIGHT TIN_ 111.00

DISTANCE 537,825

-5,2| AZL 92,00 HCA 112.01 SMA

ARRIVAL DATE AUG 14 1571

EARTH

231.69 ECC .3775R INC

TO NARD

!.9952 V! 29.||5

APO 32T.52 V2 2G.414

(TC 278.50 LV| "11.91

LOL 10?.32 VL _4.168 GAL

LOP 319.34 VP 26.863 GAP 21,02 AZP 89.25 TAL 340.64 TAP 92,$5 RCA 147.87

GP 1.81 ZAL 125.89 ZAP 172.30 ET5 166.08 ZA[ 172.07 ETE 120.72 ZAC 102.60

DLA -20,53 RAL 340.16 RAD 6250.4 VEL 12.619 PTH T.4Y VHP 10.357 DPA -17.23 RAP 514.41

L-I TIME: INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT

2889.52 -26,09 84.56 206.53 131.31 18 25 2 1889.5 -6.51

2719.41 -20.13 74.38 211.67 ]25.6_ 19 24 10 1719.4 -4.62

2481.45 -14.46 59.01 215.60 121.28 20 41 9 1481.5 -.79

2179.14 -9.99 38.67 218.22 118.28 22 12 43 1179.t 2.30

1875.65 -8.18 1T.17 219.18 117.17 23 42 19 873.6 3.56

1653.62 -9.99 .04 218.22 118.28 0 50 44 653.6 2.30

1528.27 °14.46 34T.92 215.60 121.28 1 28 35 528.3 -.79

(C¢ 1.6479

INJ 2 LONG

67.09

55,48

39.08

18.05

356.29

539.43

326.00
DIFFERENT IAL CCRRECTION8

TOE -.6542 TRA-1.3865 TC3 -.0598 BAU .0598

ROE -.5677 RRA .1719 RC3 .0966 FAU .03691

FDE .4119 FRA 1,3783 FC3 -.8117 BSP 2401

8DE .8662 BRA 1.3972 BC3 .1136 FSP 198

LAUNCH DATE APR 18 1971

HELIOCENTRIC CONIC

RL 150.20 LAL .00

RP 207.27 LAP -1.85

RC 56.362 GL -11.45

PLANETOCENTRIC CONIC

C3 37.245 VHL 6.103

LNCH AZNTH LNCH TIME

50.00 17 37 10

60.00 18 41 37

70.00 20 3 12

80.00 21 40 35

90.00 25 15 40

100.00 0 27 21

110.00 1 6 35

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1478,4 SGR 550.1 8G3 149.2 3T 36.1 88 26.0 S8 24.7

RRT .0904 RRF -.0975 RTF -.7661 CRT .7697 CR$ .6084 CST .9734

SGB 158q.2 R25 -.0165 R13 -.7685 LSA 48.0 NSA 16.9 8SA 1.1

SG1 1479.4 SG2 555.4 THA 2.28 EL1 42.2 EL2 14._ ALF 33.33

FLIGHT TI_ 120.00 ARRIVAL DATE AUG 16 1971

DISTANCE 540.269 EARTH TO NAPS

LOL 207.32 VL 34.613 GAL -5.14 AZL 92.01 HCA 113.27 8NA 233.21 ECC .56564 INC 2.0131 Vl 29.665

LOP 320.60 VP 26.674 GAP 20.52 AZP 89,20 TAL 340.69 TAP 95.96 RCA 147.94 APO 318.49 V2 26.426

GP 1.88 ZAL 125.91 ZAP 171.54 ETS 167.04 ZA( 172.46 ETE 114.49 ZAC 102.61 ETC 276.59 LVI -18.17

DLA -20.64 RAL 340.59 RAD 6649.7 VEL 12.535 PTH 7.41 VHP 10.041 DPA -17.06 RAP 314.81 £CC 1.6123

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TINE PO CST TIM INJ 2 LAT INJ 2 LOnG

2868.90 -25.16 05.48 205.94 131.82 18 24 59 1068.9 -7.48 66.21

2697.51 -19,26 73.18 211.09 126.11 19 26 35 1697.5 -3.66 54.43

2457.6? -13.61 57.68 215.03 121.63 20 44 10 1457.7 .12 37.64

2153.02 -9.14 37.20 217.68 118.55 22 16 26 1153.0 3.18 16.62

1846.21 -7.32 15.61 218.65 117.39 23 46 26 846.2 4.43 354,75

1627.49 -9.14 358.56 217.68 1!8.55 0 54 28 627.5 3.18 33?.99

1504.48 -13.61 346,60 215.03 121.63 1 31 39 504.5 .12 326.76

DIFFERENT IAL CCRRECTION6

TOE -.6430 TRA-1.3665 TC3 -.0430 BAU .0556

RDE -.5496 RRA .1621RC3 .1035 FAU .05?95

FOE .4295 FRA 1.43G8 FC3 -.8822 BSP 2565

B0£ .8458 BRA 1.3770 DC3 .1121FSP 215

LAUNCH DATE APR 16 1971

HELIOCENTRIC CONIC

RL 150.20 LAL .00

RP 207.18 LAP -1.85

RC 56.568 GL -11.82

PLANETOCENTRIC CONIC

C5 35.279 VHL 5.940

LNCH AZNTH LNCH TIME

50.00 17 39 30

60.00 18 44 27

70.00 20 6 43

80.00 21 44 52

99.00 23 20 26

100.00 O 31 40

liD.DO 1 10 6

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1500.5 8GR 555.6 SG3 159.3 ST 36.5 SR 25.9 33 25.7

RRT ,0979 RRF -.1066 RTF -.7827 CRT .7693 CR8 .6087 CST .9737

5GB 1600.1 R23 ".0181 813 -.7850 LSA 48.7 NSA 17.0 SSA 1.1

361 1501.7 SG2 552.5 THA 2.40 ELI 42.5 ELI 14.2 ALF 32.76

FLIGHT TIME 122.00

DISTANCE 342.8T3

LOL 20T.32 VL 34.407 GAL "5.00 AZL 92.03 HCA 114.53 $NA

LOP 321.87 VP 26.496 GAP 20.03 AZP 89.16 TAL 340.76 TAP

GP 1.95 ZAL 125.92 ZAP IT0,68 ET5 167.81 ZAE 172.75 ETE

DLA -20.37 RAL 340.61 RAD 6649.0 VEL 12.457 PTH 7.35 VHP

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH

2845.33 -24.22 82.42 205.58 132.29

2675.58 -18,57 72.01 210,53 126.52

2433.T4 -12.76 56,56 214.49 121.g$

2126.57 -8.28 35.71 217.16 118.79

1810,32 -6,45 14,03 218.15 117,59

1601.04 -5.26 357,08 2|7,16 t18.79

1480.55 -12.76 345.28 2|4.49 121.95

ARRIVAL DATE AUG 18 1971

DIFFERENT 1AL CGqRECTION8

TOE ".5436 TRA-|.3622 TC3 -.0316 6AU ,0552

ROE -.5321 RRA .1523 RC3 .1100 WAU °039|0

FOE .4425 FRA 1,4954 _C3 ",9616 |SP 24S3

ODE .8351 ORA 1.370T 9C3 .11T1 FSP 232

LAUNCH DATE APR 18 1971

NELIOCEHTRIC CONIC

RL 150.20 LAL .OD

RP 207.09 LAP -1.85

RC 56.856 GL -12,21

PLANETOCENTR|C LONIC

C3 33.491 VHL 5.785

LNCH AZNTH LNCH TIME

50.00 17 41 51

SO.DO 18 47 21

70.00 20 10 21

80.00 21 49 22

90.00 23 25 25

100.00 0 36 10

110.00 1 13 43

DIFFERENT I AL CORRECTIONS

T0£ -.6419 TRA-1.3533

ROE -.5151RRA .1425

FOE .4575 FRA 1.5567

B0E .8230 8RA 1.3608

EARTH TO MARS

229.15 ECC .35410 INC 2.0314 Vl 29.995

95.29 RCA 148.01 _PO 310.29 V2 26.438

10T.89 ZAC 102.64 ETC 276.68 LVI -18,36

9.737 DPA -16.88 RAP 315.19 ECC 1.5806

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18 26 56 1848.3 -6,45 65.34

19 29 3 1675.6 "2.69 55.38

20 47 17 1433.T 1.03 36.50

22 20 19 1126.6 4.0? 15.15

23 50 44 81S.3 5,32 353.15

O 58 21 601.0 4.0T 336.53

I 34 46 480,6 1,03 325.51

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1538,8 8GR 552.T 563 !70.1 ST 37.5 SR 2S.S 83 25.S

RRT ,tOTS flRF ".1163 RTF ".;.03 CRT .TT2O CR8 ,6061 CST ,B72)

SGB 1235.0 R23 ",0193 R13 -,TOG? L_A 49.9 RSk 17,1 8SA 1.1

$61 1540,t 562 549.1 TMA 2.53 ELI 43.3 EL2 14.2 ALF 31.75

FLIGHT TIME 124.00 ARRIVAL DATE AUG 20 1571

DISTANCE 345.620 EARTH TO MARS

LOL 207.32 VL 34.329 GAL -4.87 AZL 92.05 HCA 115.00 SMA 225.45 [CC .54320 INC 2.050t Vl 29.66|

LOP 323.13 VP 26.526 GAP |g,54 AZP 89.11 TAL 340.85 TAP 96.62 RCA !45.07 APO 302.82 V2 26,448

GP 2.02 ZAL 125.gl ZAP 169.81 ETS 168.46 ZAE 172.94 ETE 101o!2 ZAC 102.67 ETC 276.77 LVl -18.54

DLA -21.30 RAL 340.82 RAD 6648.3 VEL 12.384 PTH 7.30 VHP

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE

2827.?g *23.27 81.58 204.84 132.75 18 28 59

2655,61 -IT.40 70.84 209.99 126.91 19 31 35

2409.62 -11.88 55,04 213,98 122.26 20 50 30

2099.?2 -7.39 34.20 216,67 119,01 22 24 22

1789.31 -5.55 12.42 217.68 117.77 23 55 15

1574.20 -7.39 355.$7 216.67 11g.01 1 2 24

1456.44 "11.88 343.95 213,98 122.26 1 37 59

NIO-COURSE EXECUTION ACCURACY

TC3 -.029? DAU .0546 SGT 1573,3 SGR 549.6 SG3 181.5

RC3 .1185 FAU .04052 RRT .1176 RRF -.1270 RTF -.7948

FC3-1.0483 BSP 2575 SGB 1666.6 R23 -.0209 R15 -.7952

BC3 .1221FSP 249 SG1 1574.8 SG2 545.3 THA 2.67

9.442 DPA -16.70 RAP 3t5.56 ECC 1.5507

PO CST TIN INJ 2 LAT INJ 2 LONG

1827.8 -5.43 64.47

1655.6 -1.73 52.33

1409.6 1,95 35.34

1099.7 4.97 13.68

?89.9 6.22 351.58

5?4.2 4,97 335.05

456.4 1.95 324.25

ORBIT DETERMINATION ACCURACY

ST 38.4 SR 25.6 SS 27.5

CRT .7742 CRS ,6055 CST .g711

LSA S0.9 MSA 17.1SSA 1.2

ELI 43.9 EL2 14.2 ALF 30.85
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR ll |l?l

HELIOCENTRIC CONIC

RL tiO.RO LAL ,DO

NP ROT.DR LAP -1.84

RC 57.2R5 GL °11.8!

PLANETOCENTRIC CONIC

C3 31o?79 VML 5,$37

LNCN AZNTN LNCN TIN[

30.00 17 44 14

80.00 18 50 18

?0.00 20 14 5

80.00 21 54 2

90.00 23 30 38

100.00 0 40 50

110.00 I 17 2?

FLIGHT TINGE t(G.O0 ARRIVAL OAT( AUG (t II71

DISTANCE 3d0,4(( EARTH TO MAR1

L¢. 107o|t VL SR,|IO tAL -6.74 AlL It,|7 HCA 117.01 INA ||8.07 [¢¢ .|i|(t INC l,Onl vt tO,ill

LOP 3(4°40 VP (I,|G| GAP t9,07 AZP lilOl TAL 340,1| TAP iT,iT RCA I41,14 APO Ill.00 Vl (l,4t?

iF 8,10 ZAL 1(S.89 ZAP lU,9( (TS IGl,O0 ZA[ IT3.04 IT[ 94.43 ZAC lO(,?O [TC (TR,I3 LVI *II.T3

OLA -(1.65 RAL 341.0( RAO i647,7 VEL 1t,$17 PTH ?.(5 VNP 9,156 DPk "t6.52

L-I TIRE INJ LAT INJ LONG |NJ RT AIC ZNJ AZNTN |NJ T|NE PO CST TIN

(807,30 -((,32 80,36 204.33 133.18 18 31 ( 1807.3

2631.80 -1R.58 69,88 209.48 1(7.(8 19 34 10 IR31.R

2385.34 -11.00 53.71 213.49 1((,54 (0 53 50 1385.5

2072.49 -6.49 3(.69 216.21 119.(I 22 28 35 1072.5

1760.93 -4,63 10,79 217,23 117.93 (3 59 59 ?80.9

1546.98 -6.49 354.05 216.21 119.21 I 8 3? 547.0

143(o16 -11.00 342.63 213.49 122.54 ! 41 19 432,2

RAP 3IS.it [CC 1.5(30

INJ ( LAT INJ ( LONG

-4.40 83.61

-.78 5,.28

(.88 34.0?

5.88 I(.1?

T. I3 349.84

5.88 333.54

2.88 322.99

DIFFERENTIAL CCRRECTIONS

TOE ".6388 TRA-1.S431TC3 -.0200 BAU .0544

ROE -.4987 RRA .1328 RC3 .1266 FAU *04188

FOE .4729 FRA 1.6212 FC3-1.14|D SRP (852

80E .8104 6RA 1.34g? BC3 .1281 FSP 289

RID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

3GT 1606,0 SGR 546°3 $03 193.8 RT 39.2 SR 25.4 iS 28.4

RRT .1283 RRF -.1385 RTF -.8016 CRT .7763 CR$ .6040 CRT ,9700

S_0 1696,4 R23 -,0227 R13 -,8021 LSA 51.9 NSA 17.( 88A 1.(

801 160?.8 802 541.2 TNA (.82 ELl 44.6 EL( 14,| ALF 30.04

LAUNCH DATE APR 18 1971 FLIGHT TIME 128.00 ARRIVAL DATE AUG 24 19?1

HELIOCENTRIC CONIC

RL 150.20 LAL .OO

RP 206.94 LAP -1.84

RC 57.675 GL -13.01

PLANETOCENTRIC CONIC

C3 30.222 VHL 5.497

LNCH AZMTH LNCH TIN(

50.00 I? 46 40

60.00 18 53 20

70.00 20 17 55

80.00 21 58 54

90.00 23 36 6

100.00 O 45 42

110.00 1 21 18

DISTANCE 351.479

LOL 207.32 VL 34.075 GAL -4.61AZL 9(.09 HCA 118.33 3MA 218.98 ECC .32321

LOP 325.66 VP 26.011 GAP 18.60 AZP 89.01 TAL 341.00 TAP 99.32 RCA 148.20

GP 2.19 ZAL 125.83 TAP 168.01 ETS 169.46 ZAE 173.04 (TE 88.04 ZAC 102.74

DLA -22.02 RAL 341.(| RAD 6647.1 VEL |2.(54 PTH 7.(0 VHP 8.879 DPA -16.33

L-I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZNTN INJ TIME PO CST TIN

2786.88 -21.37 79.36 203.85 133.58 18 33 7 1788.9

2609.59 -15.67 68.53 209.00 127.62 19 36 49 1609,6

2360.90 -10.10 52.39 213.03 122.80 20 57 16 1360.9

2044.85 -S.57 31.15 215.78 119.38 22 32 59 1044.9

1731.38 -3.68 9.14 216.82 118.06 24 4 57 731.4

1519.32 -5.57 352.5( 215.78 119.38 1 11 2 518.3

1407.72 -10.10 341.31 213.03 122.80 I 44 45 407.?

EARTH TO MARS

INC 2.0887 V! 29.665

APO 289.78 V2 28.486

ETC 276.93 LV! -18.92

RAP 316.24 ECC 1.4974

INJ 2 LAT INJ 2 LONG

-3.38 62.75

• 21 50.23

3.81 32.?9

6.80 10.64

8.06 348.28

6.80 332.00

3,81 321,71

DIFFERENT IAL CORRECTIONS

TOE -.6352 TRA-1.3321TC3 -.0090 6AU .0547

RD( -.4829 RRA .1231RC3 .1351FAU .04335

FDE .4892 FRA 1.6893 FC3-1.241? 6SP 2723

BOE .?9?9 BRA 1.3378 8C3 .1354 FSP 290

LAUNCH DATE APR 18 1971

NID-CC4JRSE EXECUTION ACCURACY CI_8IT DETERNIMATION ACCURACY

8GT 1637°5 3GR 542.7 903 206.8 RT 40.0 SR 25.3 83 29.4

RRT .1401 RRF -.1513 RTF -.8083 CRT .7784 CR8 .6029 CST .9888

SGB 1725.0 R23 ".024T R13 -.8088 LSA 52.9 MSA 17.2 88A 1.2

SGI 1639.4 SG2 536.7 TNA 2.98 ELI 45.2 EL2 14.0 ALF 29.27

FLIGHT TIME 130.00 ARRIVAL DATE AUG 26 1971

HELIOCENTRIC CCNIC

RL 150.20 LAL .00

RP 208.87 LAP -1.83

RC 58.203 GL -13.43

PLANETOCENTRZC CONIC

C3 28.780 VHL 5.363

LNCH AZMTH LNCN 71ME

SO.O0 17 49 7

60,00 18 36 23

70.00 20 21 53

80.00 22 3 59

90.00 23 41 30

100.00 0 50 47

llO.O0 1 23 16

DISTANCE 354.568 EARTH TO MARS

LOL 207.32 VL 33.958 GAL -4.49 AZL 92.11 HCA 119.59 3NA 216.14 ECC °31404 INC 2.1087 Vl 29.863

LOP 326.93 VP 25.866 GAP 18.14 AZP 88.96 TAL 341.09 TAP 100,69 RCA 148.27 APO 264.02 V2 26.473

GP 2.28 ZAL t25.79 TAP 167.09 (TS 169.85 ZAE 172.97 ETE 82,16 ZAC 102.?8 ETC 277,01 LVI -18.11

OLA -22.40 RAL 341.40 RAO 8646.5 VEL 12.195 PTN 7.15 VHP 8.611 DPA -16.15 RAP 316.55 ECC 1.4736

L-I TIME ]NJ LAT INJ LONG INJ RT ARC INJ AZNTN ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2768.37 -20.41 78.37 203.40 133.96 18 35 14 1788.6 -2.38 61.90

2387.39 -14.75 67.40 208,55 127,94 |9 39 33 1587.6 ?.18 49.16

2336.32 -9.19 51.07 212.60 123.04 21 0 50 1336.3 4.74 31.50

2016.80 -4.83 (9.60 215.39 119.53 22 37 36 1018.8 7.73 9.07

1701.20 -2.71 7.45 216.44 118.16 24 10 11 701.2 8.99 346.54

1491.27 -4.63 350.97 215.39 119.53 1 15 38 481.3 7.73 330.44

1383.14 -9.18 339.99 212.60 123.04 I 48 19 383.1 4.74 320.42

DIFFERENT| AL CCRRECTION8

TOE -.8310 TRA-I.3208 TC3 .0032 B4U .0354

ROE -.4STi RRA .1134 RC3 °1440 FAU *04490

FOE .5061 FRA 1.7804 FC3-1.3308 83P 2788

808 .7854 ERA 1.3233 8C3 .1441 FSP 312

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1867.7 8GR 538.9 5G3 220.8 8T 40,7 3R 23.0 $3 30.4

RRT .1828 RRF ",1653 RTF -,_.47 CRT .7806 CRS ,1021CII ,9677

308 1752.S R23 -.0271RI3 -.8153 LSA 53.9 MSA 17.3 SSA 1.2

3G1 1670.0 802 531,9 THA 3.15 EL| 43.7 EL2 13.9 ALF 28.54

LAUNCH DATE APR 18 197! PLIGHT TIME 132.00 ARRIVAL DATE AUG 28 1971

HELIOCENTRIC CONIC

RL 150.20 LAL .00

RP 208.8( LAP -1.85

RE 58.00? GL -13.85

PLANETOCENTRIC CONIC

C3 27.448 VML 5,R38

LNCH AZNTH LNCH TIN(

80.00 17 51 37

60.00 le 59 35

70.00 20 25 39

80.00 22 g !?

90.00 23 47 82

100.00 0 56 5

110.00 I 29 22

DISTANCE 357.750 EARTH TO MAR8

LO(. (07.3( VL 33.848 GAL -4.37 AZL 9(.13 NCA 120.06 8NA (13.54 [CC .30539 INC (.1293 VI 29.683

LOP 328.(0 VP 25.727 GAP 17,69 AZP 86.9I TAL 341.20 TAP 102.03 RCA 148.33 APO 278.75 V2 28.479

GP 2.3? 2AL 1(5,T1 TAP ISS.14 ST3 170,|8 ZAE 172.84 [TE 76.R9 ZAC 102.84 ETC 277.08 LVI -18.28

DLA -2(.70 RAL 341.57 RAD 064R,0 VEL !(.141PTH T.II VHP 8.351DPA -15,97

L-| TIN( INJ LAY INJ LONG INJ RT A3C INJ AZMTN INJ TIME PO C3T TIN

(74R,38 -IR.45 77,41 (0(.98 134,32 18 3? 24 1746.4

(563.62 *!3.82 66.28 208.13 128.24 19 42 (1 1535.6

2311.61 -9,2T 49.75 212,20 123.26 21 4 31 1511.6

1g88.31 -3.6? 28.03 215.02 llg,s5 22 42 26 988.3

1670.35 -1.72 5,72 216.11 118.23 24 15 43 6?0.3

1462,78 -3.67 349.40 213.02 119.65 | 20 28 462,8

1338.43 -8.2? 338.66 212,20 123.26 I 52 0 358.4

OIFFER[NTIAL C(3_RECTION8

TDE -.6263 TRA-1.3078 TC3 .0164 6AU .0566

RDE -.4528 RRA .1036 RC3 .1534 FAU .04655

FDE .5235 FRA 1.8353 FC3-1.4682 B3P (84?

ROE .7?28 6RA 1.3119 BC3 .1543 F3P 356

NIO-COURSE EXECUTION ACCURACY

SGT 1695.9 SGR 535.0 SG3 233.6

RRT ,1888 RRF ".1805 RTF -.8209

SGB 1778.3 R23 -.0294 R13 -.8216

SG1 16g8.5 SG2 526.7 THA 3.33

RAP 31R.85 [CC 1.4817

INJ 2 LAT INJ 2 LONG

-1.34 R1.03

2.15 48.13

5.68 30.20

8.88 ?,4?

g.94 344.?T

8.86 328.84

5,68 3tg.12

ORBIT DETERMINATION ACCURACY

ST 41.4 8R 24.8 88 3_.4

CRT .7831 CR8 ,6012 CRT .9083

L3A 54.9 MSA 17,3 $SA 1,2

EL1 46.3 EL2 13.8 ALF 27.86

622



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 16 18?1

HELIOCENTRIC C_41C

RL 150,20 LAL ,DO

RP 206.?? LAP -1,82

RC 59.435 GL -14.26

PLANETOCENTR1C CONIC

C3 26.211VNL S.12O

LNCH AZMTH LNCH TIME

50.90 I? $4 10

KO.O0 19 2 50

?O.O0 20 30 14

80.00 22 14 SO

90.00 23 54 15

100.00 1 I 36

110.00 1 35 36

FLIGHT TIN( 154.00 ARRIVAL DATE AUG 30 lift

DISTANCE 361.016 EARTH TO NARI

LOL 207.$2 VL 35,748 6AL -4.25 AZL 92.15 MCA 122.1] GMA |!1,14 F._C .89722 INC 8.1504 Vt 2B.SSS

LOP 526.46 VP 2S.S9S GAP 17.25 AZP 98.96 TAL ]4t.51 TAP 205,44 |CA 146,36 APO 275.90 V2 26.483

6P 2.4? ZAL 125.62 ZAP 165.18 ITS 170,47 2AE 172.68 [TE 72,32 ZAC 102.90 ETC 277.|$ LVI -18.45

DLA -23,18 RAL )4|.74 RAO 6M5.S VEL 12.060 _TN Y.O? V_P 9,1000PA "15.?_ RAP ]1Y.12 ECC 1.4814

L-| TIME INJ LAT INJ LONG [NJ RT AIC INJ AZNTN IHJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

2726.29 -16.50 76.49 202.58 134.65 18 59 36 1726.3 -.33 60.22

2543,70 -12._0 65.16 207,74 126.62 19 4S 15 1545.? 3.11 47,08

2286.?6 -?.34 48.42 211,63 _23.45 21 8 20 1266.6 6.62 28.$9

1959.36 -2.70 26.43 214.70 119,75 22 47 30 959.4 6.60 S.S4

1638.74 -.70 , 3,96 215.61 |19.27 24 21 33 638.7 10,90 542.94

1455.$5 -2.70 347.80 214.70 I19.75 1 25 32 433,8 9.60 327.21

1333.58 -7.34 357,34 211.83 123,45 I 55 49 335.6 $.62 317.80

DZFFERENTI4L CCRRECTION6

TOE -.6213 TRA-1.2951 TCS .0501 BAU .0562

ROE -.4386 RRA .0936 RC3 ,1655 FAU .04831

FDE .5414 FRA 1.9141 FC3-1.5955 BSP 2906

8DE .7605 BRA 1.2985 BC3 .1661 FSP SQ2

LAUNCH DATE APR 18 1971

HELIOCENTRIC COliC

RL 150.20 LAL .00

RP 206.74 LAP "1.61

RC 60.233 GL -14.72

PLANETOCENTRIC CONIC

C3 25.068 VHL 5.007

MID-COURSE EXECUTION ACCURACT

SGT 1723.5 SGR 531.0 805 251.4

RRT .1618 RRF -,1971 RTF -.8267

SGB 1803.4 R25 -.0321 R13 -.6275

SG1 1726.4 662 S_Z,Z THA i. J3

FLIGHT TIME 136.00

DISTANCE 564.$59

LOL 207.32 VL 33.643 GAL -4.14 AZL 92.17 HCA 123.39 SMA

LOP $50,75 VP 25,470 GAP 16,82 AZP 88,80 TAL 341.42 TAP

GP 2.56 ZAL 125.52 ZAP 164.19 ETS 170.7| ZAE 172.50 [T[

DLA -23.60 RAL 341.91 RAD 6645.0 YEL 12.043 PTH 7.05 VHP

LNCH AZNTH LNCH TIME L-I TINE INJ LAT

50.00 17 56 46 2706.57 -17.54

60.00 19 6 9 2521.83 -11.97

70.00 20 34 37 2261,76 -9.40

80.00 22 20 $9 1929.88 "1.70

90.00 0 4 55 1606.28 .34

100.00 1 ? 27 1404.36 -1,70

110.00 1 57 59 1508.60 -6.40

O|FFER£NT IAL CCRRECTION6

TDE -.615? TRA-1.2809 TCS .0443 |AU .0601

ROE -.4249 RRA ,0840 RC5 .1737 FAU .05016

FDE .5594 FRA 1.9965 FC5-1.7325 BSP 2959

BOG .7481 BRA 1.2836 BC3 .1792 FSP 369

LAUNCH DATE APR 18 1971

HEL|OCENTRIC CONIC

RL 150.20 LAL .00

RP 206.71 LAP -1.80

ORBIT DETERMINATION ACCURACY

ST 42.0 SR 24.6 68 82.4

CRT .7936 CRS .6004 CST .9633

LSA 55.9 NSA 17.3 6SA 1.2

EL1 46.8 ELE IS.7 ALF 27.21

RC 61.050 GL -15.16

PLANETOCENTRIC CONIC

C3 24.011 VHL 4.900

LNCH AZNTN LNCN TINE

50.00 17 $6 25

60.00 19 9 34

70.00 20 39 9

80.00 22 23 49

90.00 0 12 5

100.00 I 13 34

110.00 I 42 51

ARRIVAL DATE SEP I 1971

EARTH TO MARS

208.93 £CC ,26951 INC 2.1721 Vl 29.665

104,8_ RCA 148.43 APO 266.42 V2 26,429

68.43 ZAC 102.87 ETC 277.21 LVI -19.6?

7.856 DPA -15.60 RAP 317.37 ECC 1.4126

INJ LONG INJ RT ASC INJ AZNTH 1NJ TIME _ CST TIN INJ 2 LAT INJ 2 LONG

73.55 202.22 134,97 16 41 52 1706.4 .67 59.39

64.07 207.38 128.78 19 48 I1 1521.8 4.07 46.03

47.10 211.51 123.62 21 12 18 1261.8 7.59 27.56

24.81 214.42 !19.81 22 52 49 929.9 10.55 4.17

2.15 215.55 118.28 0 31 42 606.3 11.87 341.05

346.18 214.42 I19.61 1 50 52 404.4 10.55 325.54

336.02 211.51 123.62 1 $9 47 308.6 7.36 316.48

MID-COURSE EXECUTION ACCURACY (_D[T DETERMINATION ACCURACY

SGT 1748,4 SGR 526.9 SG5 264.2 ST 42.6 6R 24.4 SS _3.5

RRT .1982 RRF -.2130 RTF -.832| CRT .7864 CRS .$996 CST .9658

SGB 1826.1 R23 -,0550 R13 -.6529 LSA 56.8 NSA 17.4 SSA 1.2

SGI 1731.8 $02 515.4 THA 3.74 ELI 47.2 EL2 13.5 ALF 26.62

FLIGHT TIME 138.00 ARRIVAL DATE 6EP 3 1971

DISTANCE 367,770 EARTH TO MARS

LOL 207.$2 VL 35.531 GAL -4,05 AZL 92.19 HCA 124.66 SMA 206.90 ECC .28223 INC 2.1944 Vl 29.663

LOP 332.00 VP 25,550 GAP |6,59 AZP 68,75 TAL 541.53 TAP 106.22 RCA 148.30 APO 265.29 V2 26.492

GP 2.69 ZAL 12S,4! ZAP 193.I8 [TS 170.92 ZA£ 172.32 ETE 63.22 ZAC 103.05 ETC 277.27 LVI -19.85

DLA -24.02 RAL 342.07 RAD 6644.6 VEL 12.000 PTH 6.99 VHP 7.620 OPA -13.41 RAP 317.60 ECC 1.3952

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2686.62 -16.39 74.62 201.69 135.26 IS 44 11 1686.6 1.66 39.56

2500.03 -11.04 62,98 207.06 129.01 19 5! 14 1500.0 5.03 44.96

2236.S? -5.43 45.76 211.21 123.77 21 16 26 1236.7 S,49 29._2

1899.85 -.$9 23.17 214,17 119,85 22 38 26 899.8 11.51 2.49

I372.84 1.42 .28 213.34 118.23 0 38 18 372.8 12.85 339.09

1374.32 -.68 344.33 214.17 119.85 I 36 28 3?4.3 11.51 323.82

1283.49 -3.45 334.69 211.21 123.77 2 3 35 283.5 8.49 315.14

DIFFERENT IAL CCRRECTIONS

TOE -.5107 TRA-1.2672 TC3 .03|6 |AU .0622

ROE ",4116 ERA ,0740 RC3 .1846 FAU *0521S

tO2 .STeS FRA 2,0S36 tC3-1.8002 059 30t3

60E .7395 ERA !.2693 8C3 ,1937 FSP 419

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATZON ACCURA¢_

$GT 177_,2 SGR 522.9 SG3 286,1 ST 43.2 SR 24,1 $8 34,$

RRT ,|162 RRF ",2347 RT_ "._70 CRT ,7917 CR8 .5994 CST .9624

3GO 1048.? R23 ".0384 R13 -.836D L|A $7.8 NSA 17.4 $SA 1,2

3G1 1?77,2 SG2 509.4 THA 3.97 ELI 47.6 EL2 13.4 ALF 26.03

LAUNCN DATE APR 18 1971 FLIGHT TIME 140.00 ARRIVAL DATE SEP S 1971

MELIOCENTRIC CONIC

RL 150.20 LAL .DO

RP 206.69 LAP -1.80

RC 91.935 EL -15.61

PLANETOCENTRIC CONIC

C3 23.035 VHL 4.799

LNCH AZMTH LNCN TINE

50.O0 16 2 7

60.00 19 13 5

?0.00 20 43 Sl

60.00 22 33 13

90.00 0 19 45

100.00 1 20 0

110.00 1 47 13

DISTANCE 371.245 EARTH TO MARS

LO(. 207.32 VL 33.464 GAL "3.93 AZL 92.22 HCA 125.93 8HA 205.01 ECC .27337 INC 2.2174 Vl 29.465

LOP 533.2T VP 23,236 GAP tS,98 AZP 68,70 TAL 341.68 TAP 107.61 RCA |48.36 APO 261,46 V2 26.493

GP 2.81 ZAL 123,28 ZAP 162.15 ETS 171.1! ZA[ 172.13 [T[ 62.64 ZAC 103.15 ETC 277.33 LVI -20.04

DLA -24.43 RAL 342.22 RAD 6644.2 YEL 11.939 PTH 6.96 VHP ?,392 DPA -15.23 RAP 31?.80 ECC 1.3791

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TZM INJ 2 LAT INJ 2 LONG

2667.03 -15.64 73.73 201.60 155.53 18 46 54 1667.0 2.$4 37.74

2478.30 -I0.10 61.90 206.77 129.22 19 54 25 1478.5 5.98 43.94

2211.41 -4.50 44.45 210.96 123.89 21 20 43 1211.4 9.45 24.87

1869.17 ,56 21.48 213.g8 119.86 25 4 22 869.2 12.48 .69

IS38.24 2.34 338.55 215.19 118.18 0 45 23 $38.2 13.85 337.04

t343.64 ,56 542.85 215.98 119.86 1 42 24 345.6 12.48 322.06

1258.25 "4.50 333.57 210.96 /23.89 2 8 12 238.2 9.43 313.79

DIFFERENTIAL CCRRECTION8

TD[ -.6051 TRA-1.2519 TC3 .0738 BAU .0643

ROE -.3989 RRA .0639 RC3 .lg61FAU .03426

FOE .$987 FRA 2.1748 FC3-2.05g5 BSP 3061

9DE .?248 DRA 1.2535 BC3 .2095 FSP 430

MID-COURSE EXECUTICN ACCURACY (_BIT DETERMINATION ACCURACY

SGT 1795.1 SGR 518.9 $05 503.2 ST 43.7 SR 23.8 SS 35.6

RRT .2_$8 RRF -*2362 RTF -.8418 CRT .7955 CRS .S993 CST .g608

SGB 1868.6 R25 -.0419 R13 -.8428 LEA 58.? NSA 17.4 SSA 1,2

SGI 1799.6 SG2 305.0 THA 4.23 ELI 48.D EL2 13.2 ALF 25.$0
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 18 197S FLIGHT TIN( |4|,DO ARRIVAL DATE SIP Y SIT1

HELIOCENTRIC CONIC

RL t50.20 LAL .OO

RP 208.68 LAP -I,Ti

MC 62.179 GL -1S.08

PLAMETO¢ENTRIC CONIE

C3 22.12T VHL 4.704

LHCH AZHTH LNCH TIME

80.00 18 4 52

60.00 S9 16 48

?0.00 20 48 45

89.00 22 40 2

go.oD 0 27 59

100.00 S 26 4g

110,00 I 52 T

DIFFERENTIAL CORRECTIONS

TOE -.5844 TRA-1.2218 TC3 .1149 BAU .0?04

RDE -.3884 RRA .0540 RC3 .2085 FAU .05956

FOE .8175 FRA 2.26g? FC3-2.2129 RiP 2928

BDE .?006 IRA 1.2230 BE3 .2381FSP 483

DISTANCE 374.?T9 EARTH TO MAR8

LO(. ZOT.$Z VL )3.380 GAL -),82 AZL 92.24 HCA 127.20 8HA E03.IT £CC .llliI INC 2.2413 Vl 2I,Ill

LOP 3)4.54 VP 2),127 GAP IS,ST AZP 98.64 TAL 341.81 TAP tOg.D2 RCA 141.61 APO 25T.92 V2 21.498

;P 2.94 ZAL 125.14 ZAP 1i1,10 ETS 1?1.26 ZAE 172.00 ETE 60.66 ZAC 103.25 ETC 27T.38 LV! -20.22

OLA -24.89 RAL 842.38 RAD 8643.9 V[L 11,921 PTH 6.93 VHP ?.S?O DPA -15.04 RAP )87.98

b-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT

2647.59 -14.69 72.95 201.33 135.78 18 4g 0 1647.6 3.62

2456.60 -9.17 60.83 206.52 129.42 19 57 )8 8456.6 8.92

2185.93 -3.53 4).11 210.74 825.99 21 25 11 1185.9 10.37

1837.65 1.42 19.75 213.82 |19.83 2) 10 39 837.6 13.45

1502.14 3.6g 356.33 215.08 118.06 0 53 1 502.S 14.68

1312.12 1.42 341.82 213.82 11g.83 1 48 41 382.1 13.48

1232.73 -3.53 ))2.03 210.74 123.99 2 12 40 232.8 10.37

MID-COURSE EXECUTION ACCURACY

SOT 1791.6 SGR 515.1 SO3 )25.4

RRT .2573 RRF -.2792 RTF -.8536

$Ga 1864.2 R23 -.0428 R13 -.8547

SGS 1?96.9 $82 496.2 THA 4.58

ECC S,3542

IN3 2 LONG

58.93

42,88

23.50

358*8E

834.89

320.23

312.4S

ORDIT DETERMINATION ACCURACY

ST 43.3 8R 23.6 8$ 36.7

CRT .7954 CR$ .5988 CST .9608

L)A 58.9 MSA 17.4 8IA 1,2

ELI 47.5 EL2 13.0 ALF 25,46

LAUNCH DATE APR 18 1971 FLIGHT TIME 144.00 ARRIVAL DATE 8[P 9 SITS

HELIOCENTRIC CONIC

RL 150.20 LAL .00

RP 206.67 LAP -1.77

RC 83.888 GL -16,54

PLANETOCENTRIC CONIC

C3 21.293 VHL 4.614

LNCH AZNTH LNCH TIN[

50.00 18 7 42

60.00 19 20 23

70.00 20 53 49

80.00 22 47 14

gO.OG 0 36 53

100.00 S 34 2

110.00 1 57 IS

DIFFERENT SAL CCRRECTION$

TDE -.5854 TRA-t.2125 TC3 .5175 BAU .O?tE

ROE -.3748 RRA .0435 RE3 .2281 FAU .05896

FDE .6385 FRA 2.3707 FC3-2.3978 88P 3056

BDE .6958 IRA 1.2132 DC3 .2503 FSP )19

DISTANCE 378.365 EARTH TO MARS

LOL 207.32 VL 33.302 GAL -3.73 AZL 92.27 HCA 128.47 $MA 20|,68 ECC .26278 INC 2.2659 Vl 29.688

LOP 335,81 VP 25,023 GAP 15,17 AZP 88,59 TAL 341,95 TAP 810.42 RCA 148.66 Also 254.64 V2 26.496

GP ).06 ZAL |25.00 ZAP 160.01 ET$ 171.40 ZAE 171.88 [TE 59.22 ZAC 103.34 ETC 277.43 LVI -20.41

DLA -25.34 RAL 342.53 RAD 6643.4 VEL 11.887 PTH 6.90 VHP 6.956 DPA -14.85 RAP 318.13 [CC S.3504

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2628.42 -13.75 ?s,Ig 201.10 136.01 18 51 30 1628.4 4.58 56,12

2435.08 -8.24 59.78 206.50 129.59 20 0 58 14)5.1 7,86 48.84

2160.40 "2.55 41.78 210.57 124.07 21 29 49 1160.4 11.31 22.11

1805.41 2.52 17.98 213.73 189.76 23 17 20 805.4 14.44 356.9?

1464.47 4.90 354.22 215.04 117.89 1 1 18 464.5 15.92 332.61

8279.88 2.52 33g.35 21).73 SS9.T6 1 55 22 279.9 14.44 318.34

1207.22 -2.55 330.6g 210.57 824.07 2 t? 18 207.2 11.31 311.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1820.7 $GR 511.6 883 )47.0 ST 44.1 8R 23.3 88 37.9

RRT .2800 RRF -.3045 RTF -.85)5 CRT .8018 CR8 .5995 C$T .9580

$GB 1591.2 R23 -.0488 R13 -.8549 LSA 60.1 NSA 17.4 88A !.2

$81 1825.7 SO2 489.5 THA 4.85 ELI 48.2 EL2 12.7 ALF 24,78

LAUNCH DATE APR 18 S971 FLIGHT TIME 146.00 ARRIVAL DATE IEP 11 187S

HELIOCENTRIC CCIMIC DISTANCE 382.000 EARTH TO MARS

RL 150.20 LAL .DO LOL 207.32 VL 35.228 GAL -3.$4 AZL 92.29 HCA tsg. T4 )MA 200.SR ECC .25702 ZNC 2.2914 VS 29.668

RP 206.68 LAP -S.76 LOP 337.08 VP 24.924 GAP 14.78 AZP 88.53 TAL 342.08 TAP !11.82 RCA 148.71 APO 251.60 V2 26.496

RC 64.956 GL -17.02 GP 3.22 ZAL 124.85 ZAP /58.91 ST) 171.51 ZAE 171.78 [TE 58.52 ZAC 103.46 ETC 277.47 LVi -20._0

PLANETOCENTRIC CONIC

C3 20.522 VHL 4.530 OLA -25.80 RAL 342.68 RAD 6645.1VEL Sl.854 PTH 6.87 VHP 6.749 OPA -14.67 RAP 318.25 ECC !.3377

LNCN AZNTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

50.00 18 10 36 2609.45 -S2.82 71.15 200.91 136.22 18 54 5 1609.5 5.53 55.32

60.00 19 24 12 2413.65 -7.30 58,74 206,13 S29.74 20 4 26 1413.? 8.79 40.79

70.00 20 59 G 2134.67 -1.5? 40.43 210.44 124.12 21 34 40 1134.7 I2.25 20.71

80.00 22 54 56 1772.12 3.64 16.15 213.68 119.66 23 2A 28 772.1 15.44 355.01

90.00 0 46 38 1424.57 6.16 351.97 215.07 117.65 1 tO 22 424.6 17.00 330.18

100.00 S 48 43 8246.59 3.64 337.52 213.88 119.66 2 2 30 248.8 15.44 316.37

110.00 2 2 28 tl81.49 -S.ST 329.35 210.44 12A.12 2 22 t 181.5 12.25 30g.63

01FF[RENT IAL CCNRECTION8 MID-COURSE EXECUTION ACCURACY ORB IT DETERNI NATION ACCURACY

TDE -.5833 TRA-I.Igg? TC3 .1254 8AU .0728 SGT |84),1 3GR 501.5 883 )69.$ 8T 44.T 5R 23.0 $8 39.1

RDC -.3635 RRA ,0328 tiC3 .25A3 FAU ,0614t RRT .5044 RRF ".3_19 RTF -._46 CRT ,SOTS CR$ .601U CST .I557

FOE .6809 FRA 2.4778 FC)-2.sg2? 88P 314) $88 1912.0 R23 ".0551RI3 -,8565 L)A 88.2 USA 17,5 SBA 1,2

80E .68?3 IRA 1.20_I 6C3 .284? F)P 557 SOl 1850.I SG2 482.5 THA 5.15 [11 48.7 [12 12.5 ALF 24.24

LAUNCH DATE APR 18 1971 PLIGHT TIME 148.00 ARRIVAL DATE SEP l$ 19YI

HELIO¢ENTMIC CONIC DI8TANC[ 385.680 EARTH TO MAR8

RL 150.20 LAL .DO LOL 207.32 VL )).!58 GAL "3.55 AZL 92.32 HCA 131.01 $MA I88.?? EC¢ .25160 INC 2.31?9 Vt 29.865

RP 206.70 LAP "1.?S LOP 338.35 VP 24.829 GAP 14.40 AZP 88.48 TAL 342.22 TAP 11).23 RCA 148.76 AFO 248.76 V2 26.4tA

RC 86.082 GL "17.50 GP 3.38 ZAL 124.68 ZAP 157.77 ETS 171*80 ZAE 171.'3 ETE 57.92 ZAC S03*60 ETC 277.50 LYE -20.19

PLANETOCENTRIC CONIC

C3 lg.811 VHL 4.4!! ULA -28.26 RAL 542,84 RAD 6642.8 VEL S|.825 PTH 6.84 VHP G,549 OPA "84.48 RAP 388.5 = ECC S,3280

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT A$C ZNJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 18 13 35 2890.69 -iS,90 70.33 200.?5 836.42 18 $6 44 15g0.7 8.47 54.55

80.00 19 28 9 2392.38 "6.3? 57.70 205.99 129.88 20 8 I 13g2.3 g.?t 39.74

?0.00 21 4 36 2108.71 -.58 39.08 210.36 124.85 28 3g 45 1808.? 13.88 !g.28

80.00 23 3 11 1757.56 4.80 84.24 21).70 11g.50 23 32 8 ?37.G 86.45 352.94

go.o0 0 ST 27 1381.69 T.51 349.54 215.S? 117.34 S 20 29 )81.? 18.11 32?.53

100.00 1 4g 58 S2S2.03 4.80 335.61 213.70 Slg,SO 2 SO 10 212.0 16.4S 314.31

110.00 2 ? 59 1185.53 -.$8 327.gg 210.36 124.t5 2 27 14 155.5 13.88 308.20

O1FF[RENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.S787 TRA-1.1835 TC3 .5334 BAU .0746 SGT 1858.8 SGR 506.0 $G3 394.) 8T 45.1SR 22.? $S 40.3

ROE -.3527 RRA .0219 RC3 .2482 FAU .06414 RRT .3308 RRF -.3684 RTF -.8869 CRT .8134 CR8 .6030 CST .g534

FOE .6839 FRA 2.5g02FC3-2.8030 B)P 3194 $GB 1926.4 R23 -.0815 R13 -.858? LSA 62.2 HSA 87.5 SSA 1.2

OOE .8?77 BRA 1.1837 BC3 .2818 F)P $98 $GS 1866.8 SG2 475.4 THA 5.50 EL1 49.0 EL2 82.2 ALF 23.82

624



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH BATE APR 18 1971

HELIOCENTriC CGNI¢

RL 15O._O LAL .00

RP 206._2 LAP "!.T4

S?.2_S GL "IT.99

PLANETOCENTRZC CONIC

C3 18.1_S VHL 4.377

LNCH AZN_H LNCH TINS

50.00 18 16 36

60.DO 19 32 12

?O.O0 21 10 2!

80.00 25 12 5

90.00 1 9 46

100.00 I 58 53

FLIGHT TIME 150.00 ARRIVAL OATS sIP 15 tgYI

OISTANC_ 381.402 EARTH TO HARS

LOL 207.32 VL 33.093 GAL -3.46 AZL i2,35 HCA |32.28 8_A 19T,48 ECE .24845 INC E,3454 VI 29.185

LOP 33g.$2 VP 24.788 GAP 14.02 AZP 18.42 TAk 342.35 TAP |!4.88 RCA t4D,SO APO 246,18 V2 2S.491

GP 3.54 ZAL 124.52 ZAP 256,60 [T8 |J1.68 ZAE ITI;TI ET[ 98,04 ZA¢ 103.75 (TC 2TT.5S LVl -20.88

OLA -26i74 RAL 343.00 RAD 6642.S vEL _.Tg? PT_ 6.82 VMP 6.385 DPA -14,28

L-I TIME INJ LAT INJ LONG IN4 _ ASC INJ AZMTH INJ TIME PO CST TIM

2571.tS -10.98 $9.52 2NO,S2 136.59 _8 59 28 15T2.!

2371.0_ -5.44 $S.6? 20618g 125.99 _O 11 43 1371.1

2082.49 .4E _?.?! _lOa32 124.15 _l 45 3 1082;5

1TOl.4_ 6.01 I2.24 E13_78 119.30 23 40 2? 701.4

1334.59 8.gY 346.86 _15038 116.93 I 32 ! 334.8

11T5.88 6.01 333.61 _13_T8 llg. So 2 18 29 IT5.9

RAP 318.41EC¢ 1.3tSS

IHJ 2 LAY INJ 2 LONG

?.40 63.74

10.63 38.68

14.12 17.82

17.49 _50.76

19.20 $24.58

17.49 312.15

110.00 2 13 43 1129.31

DIFFERENT|AL CCRRECTION$

TOE -.57il TRA-l.1659 TC3 .1431BAU

ROE -.3424 RRA ,SLOG

FOE .70_5 FRA 2.7090

,DOE .6676 ERA 1.1659

LAUNCH DATE APR 18 lg?l

HELIOCENTRIC CONIC

RL 150.20 LAL .OD

RP 206._5 LAP -1.72

RC 68.502 GL -18.49

#LANETOCE_TRIC CONIC

C3 18.553 VHL 4.30?

"LNCH AZNtN LNCH TIME

SO.D0 18 19 44

60.00 19 36 _4

70.00 21 18 22

80.00 23 21 49

go.o0 I 24 18

.42 326.63 _Ib_32 :124.15 2 32 32

MZD-C0URSECXECUTIOdACCURACY:
• 076T SGT tefO.8 _GR 50441SG3 42d.1

RE3 .2629 FAU .06696 RRT .3589 RRF -.39_9 RTF -.8_gO

FC3-3.0264 BlP 3235 SGB 1967,3 d23 -.06d5 R13 -.8610

aC3 .2d93 FSP 642 $01 18T9.9 $G2 468.2 THA 5.89

FLIGHT TIH[ 152.00

DISTANCE 393.161

LCX. 207.32 VL 33.051 GAL -3.38 AZL JI.3T HCA 133.56 SMA 196.28 ECC .24|68

LOP 340.89 VP 24.651 GAP 13.65 AZP _88.36 TAL 342.49 TAP 116.03 RCA 148.85

GP 3.72 ZAL 124.35 ZAP 155.4! ETS 111.75 ZA( ITS.T2 ETE 58.68 ZAC 103.91

DLA -27._2 RAL 1_43.|6 RA0!6642.2 VEL it.?T2 PTH 6.80 vHP 6,168 DFA -14,09

L-I TINL INJ LAT INJ LONG IN4 _T ASC INJ AZNTH |NJ TIME PO CST TIM

2553.03 -10.08 48.73 20_,54 136.75 19 2 lS 1653;8

2349.90 -4.52 55.65 _0_83 130.09 20 15 34 1349_9

2055.96 1.44 _6.33 610_34 124.13 _1 50 38 1056.0

1663.22 T.28 t0.11 _13+93 119.04 23 49 32 663_2

1280.90 10.61 3_3.76 _t5_T1 115.3T 1 45 39 280;9

129.3 14.12 $06.74

ORBIT DETERMINATION ACCURACY

8TI 4_.4 SR 22.4 SS 41.5

CRT .8197 CRS .6054 CST .9511

LSA 63.1NSA 17.5 $8A 1.2

ELI 4_.3 EL2 11.8 ALF 23.43

ARRIVAL DAT_ SEP 17 1671

EARTH TO NARD

INC 2.3?40 VI _9.668

APO 243,T2 V2 26.48?

ETC 2T7.56 LVl -2t.t?

RAP 318.43 ECC |.305_

INJ 2 LAT INJ 2 LONG

8.3_ 52.96

11.53 37.64

15.05 16.34

18.5_ 348.43

13T._ iD._l _09.80
102.8 15.08 305.26

ORDIT DETERMINATIONACCUAACY
ST 45.6 SR 22.1 ss 42.?
CRT .8286 CRS .8087 CST .6406
LSA 63.9 NSA 1?.6 SSA 1.2

[u 49.4 EL2 11.s ALF 23.16

100.00 2 8 37 1137.6_

110*OOL 2 19 44 1102,78

DIFFERENTIAL CCRRECTION8

TDE -.5667 TRA-I.1464 TC3 .1529 BAU ,0788

ROE -.3323 RRA -.0009 RC3 .2765 FAU .06999

FOE .7319 FRA 2.8332 FC3-3.2659 BSP 3263

DOE .6571 BRA /.1464 DC3 .3177 FDP 688

LAUNCH DATE APR 18 1971

HELIOCENTRIC CONIC

RL 150.20 LAL .DO

RP 206.79 LAP -1.71

RC 69.791GL -10.98

PLANETOCENTRIC CONIC

C3 |T.999 VHL 4.242

LNCH AZNTH LNCN TINS

50.00 18 22 57

60.00 19 40 44

?O,0O 21 22 40

80.OO 23 32 36

90.00 I 42 53

|DO.DO 2 19 24

lID.DO 2 26 3

T.2D 3JI.48 21_+95 11_.o4 2 2_ 58
1.44 325.24 210.34 124.13 2 38 ?

MID-COURSE EXECUTION ACCURACY

SGT 18??.8 $GR 503.2 SG3 447.5

RRT .3889 RRF -.4266 RTF -.8608

SG8 1944.! R23 -,OT64 R13 -.8S32

s_I 1se8.6 s_2 460.9 THA 6.33

FLIGHT TIME 154.00

DISTANCE 396.958

LOL 207.32 VL 32.972 GAL -3.31AZL 92.40 HCA 134.81SNA igs.t? ECC .23715

LOP 342.16 VP 24.568 GAP 13.60 kIP 88.31 TAL 342.62 TAP 117.43 RCA 148.89

GP 3.91 ZAL 124.17 ZAP 154.16 (Y8 171.80 ZAE 171.77 ETE 59.85 ZAC 104.09

DLA "27.70 RAL 343,32 RAD 6641.9 VEL il.748 PTH 6.78 VHP 5.987 DPA -I3.SD

L-I TIME INJ LAT INJ LONG XNJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2535.73 -g,I8 67.95 200.49 136.89 19 5 13 1535,?

2328.83 -3.59 54.64 205.82 130.17 20 19 33 1328.8

2029.08 2.46 64.92 210.40 124.08 21 56 29 1029.1

1622.29 8,62 7.82 214.17 118.70 23 59 38 622.3

1214,84 12.58 3Sg,9I 216.24 115.54 2 3 S 214.8

1096.77 8.62 329.19 214.17 118.70 2 ST 41 96.8

1075.88 2.46 323.84 210.40 124.00 2 43 58 75.9

ARRIVAL DATE 3EP 19 1971

EARTH TO MARS

INC 2.4038 Vt 29.668

APO 241.46 V2 26.483

ETC 277.57 LVI -21.37

RAP 318.43 ECC 1.2982

INJ 2 LAT INJ 2 LONG

9.21 S2,tg

12.43 36.59

15.99 14.82

19.66 345.a9

22.04 318.67

19.66 307.26

15.99 305.74

DIFFERENT 1AL CC_RECTION8

YD£ -,5603 TRA-t.1282 TC3 ,IDlO DAU .0809

ROE -.3250 RRA -,DIDO tiC3 .2SSO FAU..07317

FOE ,7576 FRA 2.8850 F¢S'3.Sl94 SSP 3284

DOE .6466 ERA 1.1263 Be3 ,3361 FSP ?38

LAUNCH OATS APR tS 1971

HELIOCENTRIC CONIC

RL ISO.20 LAL .00

RW 208.84 LAP "I,Sl

RC 71.130 GL "19.50

PLANETOCENTRI¢ CONIC

C3 17.491 VHL 4.182

LNCH AZNTH LNCH TIME

SO.DO 18 25 18

SO,DO 19 45 14

?O,OO 21 29 19

80.00 23 44 48

gO.DO 2 14 36

100.00 2 31 36

110.00 2 32 41

MID-COURSE EXECUTION ACCURACY

SGT 1082.1 $GR 503.4 $G3 476.5

RRT .4205 RRF °*4923 RTF "*_24

SGB 1948.3 R23 ".0852 RI3 -.8852

SGI 1894.T 862 458.? THA 6.8t

FLIGHT TIME 156,00

O|ITAN¢[ 400,784

kCL tOT.St VL 3t,tI? 6AL -3,23 AZL 92°44 HCA 136.01 8NA 194,14 [C¢ .23290

LOP 343,43 VP 24.488 GAP 12,R4 AZP 08,25 TAL 342.7§ TAP 118.83 RCA 148.13

GP 4,11 ZAL 123.99 ZAP 152.92 [TS 171.84 ZAE 171.84 [T[ 61.@1 ZAC 104.29

OLA -28.20 RAL 343.49 RAD 8641.7 VEL 11.72T PTH 6,75 VHP 5.812 DPA -13.70

L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CBT TIM

2511.87 -8,29 61.18 200.48 137.02 19 6 14 1517.9

230T.83 -2.67 53.64 205.85 130.23 20 23 41 1307.8

2001.72 3.50 33.49 210.52 124.00 22 2 41 !001.7

1577.47 10.08 5.29 214.51 118.25 24 lI 6 577.5

1107.01 15.65 333,49 217.31 113.86 2 33 3 10T.0

1051,g5 10.08 326.66 214.51 118.25 2 4g 8 51,9

IQ48.54 3.S0 322,41 210.$2 124.00 2 50 10 48.5

DIFFERENTIAL CCRRECT|ONS

TD[ -.5538 TRA-l.I044 TC3 .1665 BAU .0828

RDE ".3141 RRA ".0255 RC3 .3123 FAU .0?650

?DE .7849 FRA 3.1033 FC3-3.T866 BSP 3294

BDE .636? ORA 1.1047 6C3 .3539 FSP TgO

ORBIT OET[RMINATION ACCURACT

ST 45,8 SR 21.8 $3 44.0

CRT .8S41CR6 ,6130 CSY ,946Q

LSA 64,R N|A 17,6 8SA _.E

EL! 49.5 EL2 11,1ALF 22.91

ARRIVAL DATE lip 21 1ST1

EARTH TO MAR8

1NC 2,4380 Vl 21.866

APO 2S9.35 V2 28,47T

_TC 2?7,88 LVl *21.S?

RAP 3|8.39 ECC 1,2678

INJ 2 LAT INJ 2 LONG

10,10 51.42

13.32 35.53

16.83 13,26

20,83 343.07

24,16 309.66

20.83 304.44

16.93 302.18

ORBIT DETERMINATION ACCURACY

8T 45.9 SR 21.5 SS 45.3

CRT .8425 CRS .6184 CST *g432

LSA 65.6 MSA 17.8 SSA !.2

EL! 49.5 EL2 _0.7 ALF 22,71

HID-COURSE EXECUT|ON ACCURACY

SGT 1882.1 SGR 504.9 SG3 507.2

RRT .4534 RRF -.499T RTF -.8634

SGD 1948.6 R23 -.0952 RlS -.8666

SGI 1896.8 SG2 446.5 THA T,34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN OATE APR 11 llYi

HELIOCENTRIC CONIC

RL 130.20 LAL .00

RP R06.90 LAP -1.67

RE T2.317 _ -20.0|

PLANETO¢ENTRIC CONIC

C3 17.025 VHL 4.12i

INCH AZMTH LNCH TIH[

50.00 18 29 41

60.00 19 49 63

?0.00 21 36 22

90.00 0 3 8

94.91 I 61 34

100.00 2 45 58

1|0.00 2 39 43

FLIGHT TIIM[ ISI,OO ARRIVAL DATE IEP 23 IlTi

DI8TANCE 404.842 EARTM TO MAR6

LQI. 107.32 VL $2.89$ GAL "$.19 AZL 92.4? HCA 1]?.$1 8NA 183.1l 2CC .22888 INC 2.4iTS Vt 2t,lll

LOP 644.69 VP 24.411 GAP 12.80 AZP 88.18 TAL 342,8R TAP 120,23 RCA 148,88 APO 237.38 V2 2i,4?0

GP 4,32 ZAL 123,8t ZAP 151.82 ET8 171.87 ZA2 171.83 IT[ 63,96 ZAC 104.91 ETC 277.59 LVI o21.77

OLA -28.?0 IAb 343,$? RAO la41.S VEL I|.TO? PTM G.74 VHP 5.844 OPA -13.50 RAP 318.30 ECC 1.2802

L-| TIME IMJ LAT INJ LONG IHJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2500.16 -?.41 " 66.43 200.5! 137.13 19 11 22 1500.2 10.91 50.85

2286.81 -1.75 52.83 205.93 130.27 20 28 O 1288.6 14.21 34.48

1973.71 4.57 32.02 2tO,TO 123.86 22 9 15 9?3.7 IT.88 11.64

1826.39 11.71 2.38 214.99 117.66 0 28 33 528.4 22.09 339.80

1176.43 17.73 339.50 217.93 112.94 2 11 31 176.4 25.63 315.18

1000.88 11.T! 323,74 214.99 117.66 3 2 39 .9 22.08 301.17

1020.53 4.5? 320.94 210.70 123,88 2 36 44 2O,S 17.88 300.56

DIFFERENTIAL CCRRECTION6

TOE -.5310 TRA-I.O6S4 TC3 .2081 SAU .D892

ROE -.3049 RRA -.0_ RC3 .3321 FAU .0804?

FOE .8031 FRA 3.2393 FC3-4.0921 BSP 3102

R0£ .6123 6RA 1.0660 BC3 .39|9 FGP 835

LAUNCH DATE APR 18 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1848.7 8DR 507.9 SG3 539.1 ST 44.7 6R 21.2 88 46.4

RRT .4904 RRF -.5382 RTF -.8712 CRT ,8476 CR8 .6210 CST .9410

SGB 1917.2 R23 -.0981 R13 -.8749 LSA 65.5 MSA 17.8 88A 1.2

881 1866.4 882 438.4 THA 8.12 EL1 48.4 EL2 10.4 ALF 23.01

FLIGHT TIN[ 160.00

DISTANCE 408.527

ARRIVAL DATE 6(P 23 1971

EARTH TO MARS

RL 150.20 LAL .DO

RP 206.96 LAP -1.68

RC 73.950 GL -20,55

PLANETOCENTRIC CONIC

C3 16.603 VHL 4.073

LNCN AZNTH LNCH TIHC

50.00 18 33 14

60.00 19 54 44

70.UO 21 43 47

80.00 0 21 6

82.41 I 32 26

IGO.DO 3 3 58

110.00 2 47 9

LDL 207.32 VL 32.817 GAL -3.10

LOP 345.96 VP 24.33? GAP 12.26

GP 4.56 ZAL 123.62 2AP t50.29

DLA -29.20 RAL 343.26 RAD $641.3

L-] TIN[ INJ LAT INJ LONG

2482.79 -6.54 65.69

2265.98 • ".83 51.64

1945.21 3.65 30.52

1464.61 13.63 368.80

1235.86 18.17 344.08

6227.12 13.63 298.08

6260,0? 5.65 297.35

AZL 92.50 HCA 138.61 8MA 192.29 ECC .22614 INC 2.50_8 VI R9.666

AZP 88.12 TAL 343.00 TAP 121,61RCA 149.00 APO 235.56 V2 28,48R

ET8 171.00 ZA[ 172.02 [T[ 66.99 ZAC 104,74 ETC 277.58 LVI -21.88

VEL 11.689 PTH 6.72 VHP 5.481DPA -13.29 RAP 318.18 ECC 1.2T32

INJ RT ASC INJ AZHTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

200.58 131,23 19 14 36 1482.8 11,83 49.8R

206.06 130.29 20 32 30 1266.0 15.08 33.39

210.94 123.74 22 16 12 945.2 18.83 9.98

215.67 116.82 O 43 31 464.6 23.51 $33.7T

217.87 113.26 I 53 2 235.9 26.18 319.69

215.67 116.82 4 47 43 5227.I 23.51 275.04

210.94 123.74 4 31 49 5280.1 18.85 278.60

DIFFERENTIAL CCRR[CTION8

TDE -.5374 TRA-I.0S4! TC3 .1787 BAU .0873

ROE -.2973 IRA -,0521 RC3 .3506 FAD .08390

FOE .8400 FRA 3.$908 FC3-4.3749 DiP 3282

BOE .8141 8RA 1.0554 2C3 .3933 FIR 902

LAUNCH DATE APR 16 197|

HELIO(ENTRIC CCNIC

RL 150.20 LAL ,OO

RP 207.04 LAP -1,64

RC 75.428 GL -21.09

PLANETOCENTRIC CONIC

C3 16.218 YHL 4.027

LNCH A2MTH LNCH TIH[

50.00 18 38 53

80.00 19 59 46

70.00 21 51 43

90.00 D 49 34

80.49 ! 18 |S

IOO.OO 3 32 26

ItO.O0 2 55 5

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1864,2 8GR 313.2 3G3 3?3.6 ST 45.6 8R 20.9 88 48.0

RRT .5228 RRF -.5?87 RTF -.R631 CRT .8812 CR8 .6317 CST .9389

8GB 1933.6 R23 -.1181 RI3 -.8698 LSA 67.1 MSA t?.8 88A 1.2

2GI 1804.5 802 432.6 THA 8,65 ELI 49.2 EL2 6.8 ALF 22.63

FLIGHT TIE 162.00 ARRIVAL DATE 8EP 2? 1971

DISTANCE 412.438 EARTH TO MARS

LOL 207.32 VL 32.772 GAL -3.04 AZL 92.54 HCA 139.80 6NA 191.46 ECC .22161 INC 2.3378 VI 29.883

LOP 347.23 VP 24.268 GAP 11.84 AZP 88.06 TAL 343.12 TAP 122.99 RCA 149.03 APO 233.88 V2 26.454

GP 4.80 ZAL 123.44 ZAP 148.92 [TS l?I.Gg ZAE 172.11 [TE ?0.86 ZAC 105.00 ETC 277.58 LV| -22.19

DLA -29.71 RAL 344.06 RAO 8641.1 VEL 11.873 PTH 6.71 VHP 5.325 DPA -13.08 RAP 318.02 ECC 1.2669

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

24R5.59 -5.68 64,98 200.71 137.32 19 11 59 1465.6 12.68 49.14

2245.10 .P9 50.64 206.24 130.30 20 3? 11 1245.1 15.95 32.31

1915.T7 6.76 28,97 211.26 123.56 22 23 39 915.8 19.80 8.24

1370.23 16.46 353.22 216.63 115,27 I 12 24 3?0.2 25.4q 329.43

1278.55 18.62 347.44 217.68 113.56 I 39 33 278.5 28.72 323.00

8132.T4 18.48 262.49 218.63 ITS.2? 5 14 39 5132.7 25.45 268.71

8250.82 6.78 293.79 21|,26 123.$6 4 39 16 5250.6 19.00 2?5.04

DIFFERENT IAL CCRRECTION6

TOE -.5324 TRA-I,O30$ TC3 .1714 IAU ,0886

ROC -.2O87 RRA -.0499 ICS .3711FAU .087?8

FOE .8113 FRA 3.5599 FC3"4.6657 86P 3201

80[ .8092 ERA 1.0]_$ 6C3 .4DOe FIR 865

LAUNCH DATE APR tO 1971

HID-COUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1653.1 6_ 520.7 6G3 809.6 $7 45.8 GR 20,7 33 49.4

RRT .9588 RRF ".8193 RTF ",_v39 CRT .B727 CRi .14II Cl/ .9)SO

388 1626.8 R23 *.1345 R!3 -.868! LSA 8l.O NIA 1?.6 634 1.1

SG! 1878.9 682 427.1THA 9.37 ELI 49.1 EL2 9.4 ALF 22.4?

FLIGHT TIRE 1|4.00 ARRIVAL DATE 8EP 28 1971

HELIOCENTRIC CONIC

RL 150.20 LAL .00

RP 2OT.IR LAP -1.62

RC 76.944 GL -21.63

PLANET¢)¢ENTRI¢ CONIC

C3 15.871 VNL 3.984

INCH AZNTH LNCH TIME

60.00 18 40 41

60.00 20 3 l

?0.00 22 0 15

78.86 1 6 42

76.88 1 9 42

78.86 1 6 42

110.00 3 3 37

DIFFERENTIAL CORRECTIONS

TOE -.5257 TRA-I.0033 TC3 .1630 BAU .0904

RDE -.2825 RRA -.0819 RC3 .3gs! FAU ,0g190

FOE .9037 FRA 3.7290 FC3-5.0129 BSP 325?

DOE .5968 BRA 1.00_ BC3 .4263 FGP 1029

OIGTANC[ 4t8,374 EARTH TO MAR6

LOL 20?.32 VL 32.?29 GAL -2.98 AZL 92.58 HCA 141.14 6HA 180,24 [CC .21131 INC 2,5?56 Vl 28,689

LOP 348.49 VP 24,188 GAP 11.61AZP 67.96 TAL 343.23 TAP 12A,ST RCA 149.06 APO 232.31 V2 28.444

GP 5.07 ZAL 123,28 ZAP 147.5! ITS 1?I.6D ZAE IT2,18 ETE 75.07 ZAC I05.26 ETC 2?7.98 LVI -22.41

OLA -30.23 RAL 344.2? lAD 8640.9 V[L |1,658 PTH 6.?0 VHP S,t74 DPA -12,86 lAP 317.62 ECC 1.2612

L-I TIME INJ LAT INJ LONG ]NJ IT AGC INJ AZNTH INJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

2448.5? -4,63 84.24 200.8? 13T.39 tg 21 29 1446,8 13.51 4R.38

8224.16 l.Ol 49,64 206,47 13D.29 20 42 5 1224.2 16.81 31.22

1888,19 ?.91 2?,34 211.64 123.33 22 31 40 888.2 20.78 8.41

1313,13 19.06 380.22 217.88 !13,gl I 28 35 313.2 27.28 325.72

1313.15 19.06 350.22 217.88 113.91 ! 28 38 313.2 27.25 325.72

1313.13 19.06 350,22 " 217.88 113.91 1 28 38 313.2 27,28 325.72

6220,05 7,91 294,17 211.64 123.33 ' 4 47 !? 3220.1 20.76 273.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1838.2 8DR 530.8 8G3 64?,5 ST 45.4 8R 20,4 98 50.8

RRT .sg05 RRF -.6599 RTF -.8620 CRT .8848 CR8 ,8516 CST .9290

SGB 1gt3.3 R23 *.1518 R13 -.8689 LSA 68.8 NGA 18.0 SSA t.1

SG1 1866.2 SG2 422.0 THA 10.20 ELI 48.9 EL2 8.8 ALF 22.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L4UNCH DATE APR 18 1671

HELIOCENTRIC ¢CNIC

RL 130.20 LAL ,DO

RP 207.21 LAP -1,80

RE ?8.50R 6L -2R,19

PLANETOCENTRI¢ CONIC

C3 15.558 VHL 3.944

LNCH AZNTH LHCH TIN_.

50,00 18 44 38

60.00 20 10 31

70.00 22 9 28

??.40 0 36 51

??.40 O 58 51

??.40 0 36 51

110.00 3 12 51

FLIGHT TIN[ Ill,DO ARRIVAL DATE OCT I 1871

DIITANCE 4EO,$It EARTH TO MARS

LCL lOT.S2 VL It.US iAL -|,93 AZL RE.It HCA t4t.4t IRA Ill.IT DEC ,Eli22 INC 1.6iiS Vl R8.86l

LOP 349.?5 VP 24.132 GAP |1,30 AZP 6?.93 TAL 343.33 TAP |25.?3 RCA 149.08 APO 230.83 VZ 26.433

GP 5.36 ZAL 123.07 lAP I4l.O? ET8 171.00 ZAE 172.|8 ETE 10,13 ZAC 105.58 ETC 27?.53 LV! -22.63

DLA °30,79 RAL 344,S0 RAO 1640.0 VEL 11,645 PTH S.Si VHP S.D30 DPA -12,64

L-I TIN[ INJ LAT IRa LONG INJ RT ARC INJ AZNTM IMJ TIRE PO CIT TIN

2431.?_ "3.88 63.54 20t.D$ 137.48 19 25 9 1431.?

2203,16 1,94 48,64 206.76 130.26 20 47 14 1203.2

18S3.15 9.10 25.63 212.11 123,06 22 40 22 853.2

1342.76 19.46 352.84 217,96 114.26 1 19 14 342.8

1342.78 18.49 352.64 217.96 114.26 I 19 14 342.8

1342.74 19.49 352.64 217.96 114.26 I 19 14 342.8

6188.01 9.10 292.48 212.11 123.06 4 55 59 5138.0

RAP |17.|8 [CC 1.2510

INJ 2 LAT INJ 2 LONG

t4.34 47.63

17.67 30.11

21,78 4,46

27.78 328.08

27.78 328.08

27.78 328.08

21.78 271.29

DIFFERENTIAL CCRRECTION8

TOE -,9173 TRA -.9733 T¢3 .1568 BAU .0926

ROE -.2757 RRA -.0981 RE3 .4185 FAU .09620

FOE .9357 FRA 3.9041 FC3-5.3S33 68P 3220

DOE .3682 BRA .9782 BE3 .4430 flip 1098

MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

8GT 1012,8 8DR 543,9 863 EBT.O 8T 44,9 8R 20,2 96 52.3

RRT .8230 RRF -.699? RTF -.8602 CRT .896g CR8 .6635 CRT .9246

866 1096,6 R23 ".1707 R13 -.868? LEA 69.3 NEA 18.1 864 1.1

SGI 1845.9 662 417.8 THA 11.17 ELI 48.6 EL2 6.3 ALF 22.63

LAUNCH DATE APR 18 1971 FLIGHT TIN( 168.00 ARRIVAL DATE OCT 3 1971

HELIOCENTRIC COMIC

RL 150.20 LAL .00

RP 207.31 LAP -1.57

RC 80.098 GL -22.76

PLAN£TOCENTRIC CONIC

C3 15.278 VHL 3.909

LNCH AZNTH LNCH TIME

SO.O0 18 46 44

60.00 20 16 16

70.00 22 19 37

76.04 O 46 12

?6.04 0 48 12

?6.04 0 48 12

110.00 3 22 59

DIFFERENTIAL CC_RECTION8

70[ -.4991 TRA -,9310 TC3 .I726 DAU .0879

ROE ".2688 RRA -*1146 RE3 .443§ FAU .10130

FOE .9590 FRA 4.0730 FC3-5.?4Ol 68P 3044

BD[ .5669 6RA .9380 BC3 .4739 FSP 11S8

DISTANCE 424.311

LOL 207.32 VL 32.651 6AL -2.88 AZL 92.66 HCA 143.67 8HA

LOP 351.02 VP 24.068 GAP 10.99 AZP 87,86 TAL 343.43 TAP

GP 5.66 ZAL 122.89 ZAP 144.50 ET8 171.8D ZAE 172.08 ETE

EARTH TO MARS

189.30 ECC .21232 INC 2.6576 Vl 20.668

LAUNCH DATE APR 18 1971

127.09 RCA 149.11 APO 229.49 V2 26.422

85.76 ZAC 105.92 ETC 2??.50 LVI -22,8l

DLA -31.28 RAL 344.?4 RAO $640.? YEL 11.633 PTH 6.6? VHP

L-I TIME IMJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME

2415,01 -3.14 82.64 201.34 137.50 19 28 59

2182.01 2.67 47.63 207.11 130.22 20 52 40

1619.07 10.36 23.80 212.67 122.73 22 49 56

1369,01 19.93 354.83 218.08 114.62 I 11 1

1369.01 19.93 354.83 218.08 114.62 1 I1 1

1369.01 16,g3 354.83 218.08 114.62 I 11 1

6153.93 10.36 290.62 212.88 122.73 5 5 33

MID-COURSE EXECUTION ACCURACY

8GT 1761.6 8C-R 560.4 863 727.0

RRT .6572 RRF ".7378 RTF -.8622

SGB 1848.6 R23 -.1832 R13 ".8726

661 1001.9 362 41E.g THA 12.47

4.811 OPA -12,40 RAP 317.28 [CC 1.2914

PO CST TIN INJ 2 LAT INJ 2 LONG

1413.0 13.19 46.68

1182.0 18.33 28.98

819.1 22.82 2.36

369.0 28.32 330.20

369.0 28.32 330.20

369.0 28.32 330.20

5153.9 22.02 269.19

(_qOIT DETERMINATION ACCURACY

8T 43.? 8R 19.9 38 53.4

CRT .9083 CR8 .6738 CBT .9198

LSA 69.5 MSA 18.1 86A 1,1

ELI 47.4 EL2 7.? ALF 23.12

FLIGHT TII4_ l?G.O0 ARRIVAL DATE OCT S 1971

HELIOCENTRIC C(_/lC

RL 150.20 LAL .DO

RP 207.42 LAP -1.53

RC 81.730 GL -23.34

PLANETOCENTRIC CONIC

C3 15.034 VHL 3.8??

LNCH AZM?H LNCPJ TIHE

30.00 19 33 |

60.00 20 22 22

70.00 22 30 51

74.78 O 40 32

74.78 O 40 32

74.78 0 40 32

110.00 3 34 13

D|FFEIENT I4L CCRRECTION6

TOE -.SO4? TRA ",9|OR TC3 .121O IAU .OiTI

ROE -.263R ERA -.1338 R¢3 .4R81 FAD .10S45

FOE I.OOli FRA 4o9803 FC3-8.0?24 iSP 3153

ODE .5695 IRA ,9208 8C3 .4835 F8P 1245

LAUNCH DATE APR 18 1971

DISTANCE 428.30?

LOL 207.39 VL 32.618 GAL -2.84 AZL 92.70 HCA 144.93 8MA

LOP 352.28 VP 24.006 GAP 10.69 AZP 87,79 TAL 343.51 TAP

GP 5.99 ZAL |22.71 ZAP |43.0| (T8 171.88 ZAE 171.91 ET(

EARTH TO MARS

188.68 ECC .20662 IHC |.?0|6 Vl 29.665

NELI(XENTRIC CONIC

RL liD.tO LAL .DO

RP 207.94 LAP "1.33

RC 83.399 GL -_3.93

PLANETO¢ENTRIC CONIC

C3 14.819 VHL 3.050

LNCH AZHTH LNCH TIME

50.00 18 57 31

60.00 20 28 47

?0.00 22 43 40

73.58 0 33 3S

73,36 0 33 33

73.58 D 33 35

110.00 3 47 2

OIFFERENTIAL CORRECTION6

TOE -.4976 TRA -.8761

ROE ".2586 RRA ".1936

FOE 1.0470 FRA 4.4800

909 .5608 8RA .8894

TC3 .0964 BAU .1002

RE3 .4965 FAU .11033

FC3-6.4437 BSP 3096

8C3 .5058 FSP 1322

I98.44 RCA 149.13 APO 226.23 V2 26.409

91,79 2AC 106.26 ETC 277.46 LVl -23.11

DLA -31.61 RAL 345.00 RAD 6640.5 VEL 11.823 PTH 6.66 VHP 4.758 DPA -12.16 RAP 316.93 [CC 1.2474

L-I TIME |NJ LAT |NJ LONG |NJ RT ARC |NJ AZMTH INJ TIRE leo CST TIN IHJ 2 LAT 1HJ 2 LONG

2380.53 -2.32 62.15 201.65 137.53 19 33 O 1390.5 13.96 46.14

2160.78 3.80 46.61 20?.52 130.15 20 58 22 1160.8 19.39 27.84

1782.53 tl,70 21.81 213.35 122.32 23 O 33 782,5 23.89 .07

1392.73 20.35 356.83 218.26 115.00 1 3 44 392.T 28.86 332.15

1392.73 20.35 351.83 218.26 ll5.OO I 3 44 392.7 28.86 332,15

1392.73 20.35 356,83 218.26 115.00 ! 3 44 392.? 28.86 332.15

6117.30 ll.?D 288.64 213,35 122.32 5 16 10 5117.4 23.89 266.90

HID-COURSE EXECUTION ACCURACY O_O|T DETERMINATION ACCURACY

86T IT|}.2 SGR SO| .3 S;3 771.| IT 44.2 3R 19.8 3| IS.3

RRT ,|804 RRF ",174? RTF -._O CRY .9246 CR8 .8934 El? ,!141

$66 1847,0 R23 ",2188 RI3 -,3653 L3A ?1,2 H6A 10,4 36A 1.1

3Gt ITI9.8 $62 41|.0 THA 13.44 ELI 4T,9 EL2 7,0 ALF 23.02

FLIGHT TI_ | ?2.00 ARRIVAL DATE OCT ? 1971

Olg?ANCE 43|,329 EARTH TO NAR|

LOL 207.39 VL 3|oS3] &AL "2o79 AZL 92.?3 NCA 149,19 IRA |88,|| [CC ,20?ID INC 2,?S02 Vl 22.668

LOP 333,54 VP 23,94R GAP 10o40 AZP 87,71 TAL 343,89 TAP 1_9,?9 RCA 148,$5 APO 227,0R V2 28,39|

GP 8,3| ZAL 122,$3 ZAP 141,47 ET3 17|.R4 ZAE 1?1,60 ETE 91,03 ZAC 106.67 ETC 27?,41 LVl -23,38

OLA -32.36 RAL 343,28 RAO 6640,4 V[L 11,613 PTH 6,65 VHP 4.631 OPA -11.90 RAP 316.56 ECC 1.2439

L-! TIRE INJ LAT INJ LONG ]NJ RT ARC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2382,09 -1,49 61,46 202,02 137.$6 19 3? 13 1382.1 16.75 45.38

2139.19 4.?S 43.57 208,00 130,07 21 4 26 113g.2 20.25 26.66

1741,92 13,17 lg. S8 214.17 121,80 23 12 42 741.9 23.04 337.48

1414.66 20.?7 338.71 218,50 115.39 0 57 g 414.? 29.39 333.g?

1414.66 20.?7 356.71 218.50 115.39 D 57 g 414.? 29.39 333.g?

1414.66 20.77 338.71 218,SD 115.39 0 5? 9 414.T 29.39 333.g?

6076,?8 13.17 286,41 214.17 121.80 5 28 Ig $076,8 23.04 264,31

HIO-COURRE EXECUTION ACCURACY

$GT 17|3.? $GR 606,3 $63 816.8

RRT .7039 RRF -.8085 RTF -.8461

3GB 1817.8 R23 -.2463 R13 -.8631

$61 176g.3 $62 417,1THA 14.83

CRBIT DETERHINATION ACCURACY

IT 43.? 6R 19.7 IS $6.8

CRT .9388 CR9 .7106 C3T .90?8

L9A 71.g M3A 18.6 SIA 1.0

ELI 4?.5 EL2 6.2 ALF 23.33

827



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR li $9T[

HELIOCENTRIC CONIC

RL 150.20 LAL .00

RP 207.86 LAP -1,51

RC 85°$04 GL -24.54

PLANETOCENTRIC CONIC

C3 14.835 VHL 3.620

LNCN AZNTfl LNCH TIME

90.00 18 2 14

80.00 20 3S 35

70,00 E2 58 51

?2.42 0 2? $4

72.42 0 27 $4

?2.42 0 27 $4

119,00 4 2 13

PLIGHT TIME 174.00 ARRIVAL DATE O(T S 1971

DISTANCE 430,354 EARTH TO MARl

L04. 8OT.3E VL 8E.3S8 GAL oE.T6 AZL 92,80 HCA $47.4| 8HA [87,57 ECC ,20474 INC 2,0010 Vl 29.$6S

LOP 334,80 VP 28,81i GAP 10,11 AZP 87,84 TAL 343,66 TAP 181,10 RCA 149.[7 APO 225,91 VZ 21.)11

GP 8,T4 ZAL 122.83 ZAP $39.83 ST[ 1?1,81 ZAE 17|,16 [TE $04.23 ZAC $O?,Og [TC 277.35 LV| "23.83

DLA -3E,91 RAL 345.58 RAO 0Q40.4 VEL 11.606 PTH I.$S VHP 4,S09 OPA o11.62 RiP 316.12 ECC t.2409

L-I TIHE INJ LAT TNJ LONG INJ RT ASC INJ AZMTH |NJ TIME IN) CIT TIM INJ ! LAT INJ 2 LONG

236S,?I -.67 60,77 202.43 [37.37 $g 45 39 $865,7 17.34 44.83

2117.21 3,T1 44.55 208,36 [26,96 21 10 5E $117,2 21,12 25,45

1896,03 64,83 $6.gT 215.17 $25.12 23 27 6 693.0 28,31 334.A2

1435.26 21.[8 .50 218.78 $13,80 O 5[ $0 435.3 29.93 335.?$

1435.26 21.18 .30 218,78 115.80 0 S1 $0 435,3 29.93 333,?1

1435.26 21.18 ,50 2[8.78 115.80 0 51 10 433.3 29.93 335.75

6029.88 14.83 283,80 223.17 121.12 5 42 43 5029.g 26.31 861.25

DIFFERENT IAL CORRECTIONS

TOE -.4g05 TRA -.8391TC3 .0661BAU .1039

ROE ".2340 RRA -.$730 RC3 .5267 FAU .11532

FOE 1,0877 FRA 4.6880 FC3-8,8_20 BSP 3038

BOG .5523 8RA .8571BC3 .3309 F8P 1405

LAUNCH DATE APR $8 $97[

HELIOCENTRIC CCNIC

NIO*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT $668.2 $GR 636.1 SG3 863.3 ST 43.0 8R 19.6 S3 88,4

RRT ,7230 RRF -,83g3 RTF -,8387 CRT ,9528 CR$ ,7296 CGT .9009

$GB 1785.4 R23 -.2763 R13 -,[GOT LSA 72.7 NSA 18.8 SSA 1,0

80[ $734.6 802 422.6 THA 16.41 EL$ 47.0 EL2 5.3 ALF 23.79

FLIGHT TIE 176.00 ARRIVAL DATE OCT $1 19?$

DISTANCE 440.402 EARTH TO MARS

RL 150.20 LAL .00

RP 207.80 LAP -1.48

RC 86.843 GL -25,17

PLANETOCENTRIC CONIC

C3 14.481 VHL 3,805

LNCH AZNTH LNCH TIME

50.00 19 7 $2

80.O0 20 42 31

70.00 23 18 18

71.29 0 21 25

71.2g 0 21 23

71.29 0 21 23

110.00 4 21 40

LOL 207.32 VL 32.523 GAL -2.72

LOP 338,05 VP 23.832 GAP 9.83

GP 7.15 ZAL 122.$7 ZAP $38.19

DLA "33.48 RAL 345.91 RAD 6640,3

L-I TIME INJ LAT INJ LONG

2349,33 ,16 60.09

2094.69 8.89 43,42

1636.13 $8.88 $3.63

1454.88 21.59 2.23

1454.88 21.39 2.23

1454.88 2[.59 2.23

$970.99 [6.88 280.46

AZL 92.86 HCA 148.70 6HA 187.08 ECC .E0256 INC 2.8554 Vl 29.665

AZP 87.56 TAL 343,?[ TAP $32.42 RCA 149.$9 APO 224.98 V2 26.365

ST8 171.79 ZAE $70,57 ETE $[0,$7 ZAC $07.55 ETC 277.29 LVI -23.91

VEL 11.599 PTH 6.64 VHP 4.394 OPA -11.33 RAP 315.64 ECC 1.2383

INJ RT A3C INJ AZNTH INJ TIME PO CST TIN INJ 2LAT INJ 2 LONG

202,95 137.58 19 46 21 1349.3 18.33 43.87

209.20 120.84 2_ 17 48 1094,7 23,g9 24.19

216.46 120,$4 23 43 34 836.$ 27.79 350.49

219,13 116.23 0 45 40 454.9 30.48 33?.39

219.13 [16.23 0 45 40 454.9 30.48 337.39

219.13 $16.23 0 45 40 454.g 30.48 337.39

216.46 $20.$4 6 $ 11 4971.0 27.79 257.31

OIFFERENTIAL CORRECTIONS

TD[ -.4821TRA -.7977 TC3 .0353 8AU .1086

ROE -.2498 RRA -.19_ RC3 .5598 FAU,$2068

FOE 1.1283 FRA 4.8982 FC3-T.2145 BGP 2g52

BOG .3430 BRA .8219 BC3 ,$809 FSP [488

LAUNCH DATE APR 18 1971

HELIOCENTRIC CONIC

RL 150.20 LAL .00

RP 207.94 LAP -1.46

RC 88.81e GL -25.82

PLANETOCENTRIC CONIC

C3 14.357 VHL 3.789

LNCH AZMTH LNCH TINS

50,00 19 12 27

60.00 20 30 39

70.00 23 51 35

?0.18 0 18 3

70.18 0 18 3

70.18 0 16 3

liD.DO 4 54 57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1612,8 5GR 671.[ 383 911.[ ST 42,2 [R 19.6 S$ 5R.9

RRT ,7378 RRF -.8688 RTF -.8298 C_T .9881 CR5 .7498 C$T ,8929

SGB 1746.9 R23 -.3061 R$3 -.8185 LSA 73.4 NSA 19,0 38A 1.0

301 $892.7 SG2 431.7 THA t8.30 EL[ 48.3 EL2 4,6 ALP 24,33

FLIGHT TIME [78.00 ARRIVAL DATE OCT 13 197!

DISTANCE 444.462

LOL 207.32 VL 32.497 GAL -2,89

LOP 35?.35 VP 23.777 GAP 9.55

GP T.60 ZAL 122.00 ZAP 136.48

DLA -34.06 RAL 346.28 RAO 6640.2

L-I TIN[ INJ LAT INJ LONG

2332.88 .98 59.40

2071.43 7.70 42.29

$536.30 20,19 ?.79

[473.69 21.99 3.91

1473.89 21.99 3.91

1473.69 21.99 3.91

5871,15 20.19 274.6[

EARTH TO MARS

AZL 92.91HCA 149.96 SMA 188.62 ECC ,20053 INC 2.9138 Vl 29,663

AZP 87,48 TAL 343,78 TAP 133.72 RCA 149.20 APO 224.03 V2 26.34g

ET3 171.76 ZAE 189.82 ETE 115.88 ZAC 108.05 ETC 277.22 LVI -24.21

VEL 11.594 PTH 6.64 VHP 4.284 OPA -11.01 RAP 315.10 ECC 1.2363

INJ RT ARC INJ AZNTH INJ TINE PO C3T TIN INJ 2 LAT INJ 2 LONG

203.51 137.57 19 51 20 1332,9 19.11 43.09

209.93 120.68 21 23 11 1071.4 22.89 22.8?

218.54 118.15 24 17 I1 536.3 30.00 343.56

219.54 116.88 O 40 37 473.7 31.02 339.02

219.54 !15.60 0 40 37 473.7 31.02 3_g,02

219.54 116.68 0 40 37 473.7 31.02 339.02

218,54 I[8.15 6 32 49 4871.2 30.00 250.36

DIFFERENTIAL CORRECTIONS

TOE -.A703 TRA -.750? TC3 ,0089 8AU .1144

ROE -.2458 RRA -.222| R¢3 ,3959 FAU ,12839

FOE t.1639 FR4 3,1097 FC3-?,8194 66P 2818

BOG .5308 ERA .7829 8C3 .§939 FSP 1563

LAUNCH OAT2 APR IS 197|

HID-COURSE EXECUTION ACCURACY ORBIT OETERHINATIOH ACCURACY

8GT 1543.8 8GR 711.6 SG3 959,8 ST 41.1GR 19,8 86 61.3

RRT .7464 RRF ".8908 RTF -0_,99 CflT ,9779 CRI .7690 (IV .8|34

806 1899.9 R23 -.3328 RI3 -.8580 LSA 73.9 MSA 19.1 88A .9

SGI 1640.8 802 444.1THA 20.8[ [L! 43.3 EL2 3,7 ALF 25.18

PLIGHT TIN( 180,00 ARRIVAL bATE OCT 15 1971

HELIOCENTRIC CONIC

RL 150.80 LAL ;00

RP 209.08 LAP -$,43

RC 90.421 GL -28.4R

PLANETOCENTRIC CONIC

C3 14.284 VHL 3.7??

LNCH AZNTH LNCH TIME

50.00 19 18 2

60.00 20 59 5

69,09 0 15 7

69,09 0 1t ?

69,09 0 11 ?

69.09 0 11 7

69.09 0 $I 7

DIFFERENTIAL CORRECTIONS

TOE -.4706 TRA -.7126 TC3 -.0606 BAU .1208

ROE -,2440 RRA -.2499 RC3 .6305 rAU .13119

FOE 1.2249 FRA 5,3468 FC3-7.9620 6SP 2824

6DE .5303 BRA .?351BC3 .6334 FSP 1665

DISTANCE 448.335 EARTH

L04. 20T.32 VL 32.472 GAL -2.47 AZL 92.98 HCA 151.21 SNA $86.20 ECC .19885 INC

LOP 338.58 VP 83.724 GAP 9.26 AZP 87.39 TAb 343,80 TAP 133,00 RCA 149.21 APO

GP 8.09 ZAL 121.82 ZAP 134.73 ET6 17[.73 ZAE 168,92 ETE 120.64 ZAC 108,60 ETC

TO MARS

2.978? Vl 29.88S

223.19 V2 26.332

Z77.13 LVI -24.33

DLA -34.66 RAL 346.64 RAO 6640.2 VEL 11.590 PTH 6.63 VHP 4.180 OPA -10,67 RAP 314.51ECC 1.2348

L-I TIME INJ LAT INJ LONG |NJ RT A8C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

2318.38 [.81 50,71 204.[ t [3T,55 19 56 39 [318.4 1g.90 42.31

2047.30 6.?S 41.12 210,? 129.50 21 33 12 1047.3 23.80 2t,49

1491.91 22.39 5.55 220,03 117,16 0 35 $9 491,g 31.S? 340.61

$491,g$ 22.3g 5,53 220.03 117.16 0 35 $9 491.g 31.$7 340.61

1491.91 22.39 5.55 220.03 117.16 0 35 59 491.9 31.57 340.61

14gl,91 22,39 S,55 220.03 [17.[8 0 35 59 491,9 31,$7 340.61

1491.95 22,3g 5.55 220.03 117.18 0 35 $9 491.g 31.57 340.21

MIO-COUR$E EXECUTION ACCURACY ORDIT D(T£RNINATION ACCURACY

$GT 1496.2 5GR 759.D $03 1010.7 8T 40.8 [R Ig.8 $5 63.2

RRT ,7466 RRF "*9117 RTF -.8003 CRT .9883 CR8 .?g48 CST .8737

SGB 1677.8 R23 -.3716 R13 -,8517 LSA 75.2 NSA lg.3 8SA .9

SG1 1610,9 802 469,0 THA 22.?B ELI 45.2 EL2 2.7 ALF 23.?0

628



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 11 tl7t

HELIOCENTRIC CONIC

RL 150.20 LAL .DO

MP 206.24 LAP -!.41

RC S2.256 _. -27.16

PL4NETQ¢[NTRIC CQNI¢

¢3 14,202 VHL 5.?66

LNCH AZHTH LNCH TIHE

SO.DO 19 24 D

6O,OQ 21 I 10

66.01 0 S 32

66.01 O 6 32

U,01 9 6 32

68.01 O 6 32

65.01 0 6 $2

PLlrd4T TIR tlt,ID ARRIVAL DATE OCT t? 1171

OIITAN¢[ 4|2,IE! EARTH TO HAR6

"E.14 AZL R3.04 NCA 1||,4| IlIA |ll,ll EC¢ ,|t111 IHC 3.044? Vl ll,ll!

VZ 21.313

LVI -24.96

L_. tOY.It VL 31.44l G&L

LOP 3Si.Rt VP IS.ITE GAP I.D2 AZP ST.3D TAL 343.81 TAP IRe.El RCA 14t._2 APO 222.40

IP 8.68 ZAL 12|.14 ZAP 132.93 ETS tT|.70 2A[ 167,87 [T[ ItS.D2 ZA¢ IDg.ll [TC 277.0A

DLA "$5.E6 RAL 34?.OR RAD 6540.1VEL |1.567 PTH 6.S3 VHP 4.002 DPA -|O,SO RAP 513.87 ECC 1.2317

L-| TIME |NJ LAT |NJ LONG INJ IT ARC INJ AZNTH INJ T|HE PO C8T TIM INJ 2 LAT INJ 2 LONG

2209.63 2.15 SR.O| 204.88 13?.52 20 2 20 1299.R 20.69 41.50

E021.85 9.R5 39.87 E||.?I 129.28 El 42 0 1021.9 24.75 20.00

1501.TI _2.Tg 7.18 220.59 11T.67 O 31 42 599.8 3E.13 342.29

1SOD.?| 22.79 7.18 220.59 1|?.6? O 31 42 509.8 32.13 542.20

1509.76 22.79 ?.18 220.59 11?.6? O 31 42 509.6 52.15 _42.20

1509.79 22.79 7.|8 220.59 117.67 O 31 42 509.8 32.13 342.20

ISDg.?9 2E,?D 7.18 220,55 1|7,67 O 3| 42 509.8 32.13 342.20

DIFVERENTIAL COtRECTIQN$

TOE -,4641 TRA -,6645 TC3 -,1132 |AU ,|291

RO_ -.242_ ARk -.2792 R¢3 ,6703 FAU .13175

FOE 1.2752 FRA 5.5?52 FC3-8.3510 83P 273?

BDE ,S255 BRA .7208 BCS .1798 FRP 1754

LAUNCH DATE APR 10 1871

H[LIQC(NTRI¢ CONIC

MID-COQRSE EXECUTION ACCURACY CR|IT DETERMINATION ACCURACY

SET |428.9 3C_ 813.0 SG3 1011.7 8T 39.9 SR 2O.O S6 6d.8

RRT .T412 RRF ".9293 RTF -.?6OO CRT .8gl? CR3 .9160 CST .6317

EGG 1642.2 R23 -.3lg3 RID -.8501 LEA 76.1 MSA 19.8 $$A .9

SGI |555.0 302 497.6 THA 25.68 ELI 44,4 EL2 1,7 ALF 26.S9

FLIGHT TIME 184.00 ARRIVAL DATE OCT 19 1971

DISTANCE 456.718 EARTH TO MARS

RL 150.20 LAL .OQ

RP 206.41LAP -1.38

RE 94.128 GL -2?.91

PLAN(TOCENTR|C CONIC

C3 14.170 VHL 3,714

LNCH AZNTH LNCH TIME

50.00 19 30 25

60.00 21 16 27

66.92 O 2 16

66.92 D 2 16

66.92 0 R 16

66.92 0 2 11

66.92 D 2 16

LOL 20?.32 VL 32.427 GAL -2.12 AZL 93.12 HCA 153.T1 INk 16S.4S ECC .19531 INC 3,1164

LOP 1.06 VP E3.622 GAP 8.76 AZP 67.20 TAL 343.83 TAP 13?.S4 RCA 149.23 APO 221.67

GP 9.20 ZAL 121.46 ZAP 131.08 ETS 171.67 ZAE 166.68 [TE 128.61ZA¢ 109.83 ETC 2?6.94

DLA -39.88 HAL 347.S1 HAD 6640.1VEL 11.566 PTH 6,63 VHP 3.989 OPA -9,60 RAP 315.16

L-I TIME |NJ LAT INJ LONG [NJ RT ARC |NJ AZMTH INJ TIME POC$T TIN INJ 2 LAT

2282,$5 3.51 S?.SO 205.70 IS7.48 20 6 2? 1282.6 21.49

1994.69 11.02 3R.52 212.80 129.01 21SI 42 984.? 25,74

IS27.49 23,|? 8.8_ 221,22 118,2D O 27 44 S2?.S 3E,70

15_?.49 23,|7 8.82 221.22 115.20 O 2? 44 S2?.S 32.70

15_7.49 RS.IT 8.8_ 221.22 118.20 D 2? 44 527.5 3E.?O

1SRT.4S 23.1? . 6.62 221.E2 118.20 O 27 44 527.5 32.70

1527o49 _3.|? 8.82 22|.22 118.20 O 2? 44 527.S 32.70

DIFFERENTIAL CCRRECTZONS

YDE -.4575 TRA -.6135 TC3 -.171t BAU,|SB9

ROE -.2412 RHA -.5112 RE3 .7128 FAU .|4234

FOE 1.3277 FRA 5.8069 FC3-6,6961 8SP _656

BDE .517a BRA .6879 6C3 ,7352 FSP |844

HID-CCURSE [XECUT]ON ACCURACY

SGT 1352.8 3GR 074.4 $05 1113.1

RRT ,7272 RRF -.9440 RTF -.YES?

SGB IS10.8 R23 -.42|1 R13 -.8505

3G1 1519.6 302 534,4 THA 29,11

Vt 26.165

V_ 26._64

Lvl -25.25

ECC 1.2332

INJ 2 L_IG

40.6?

16.39

345.80

345.80

343.80

343.80

545.60

OllOlT DETERMINATION ACCURACY

ST 38.9 SR 20.4 36 66.4

CRT .9989 CRS .8412 CST .8476

LSA 77.0 NSA 20,1 $SA .6

ELl 43.9 EL2 .9 4LF 27.62

LAUNCH DATE APR 13 1971 FLIGHT TIME 186.00 ARRIVAL DATE OC? 21 18?1

HELIOCENTRIC CONIC

RL 150.20 LAL .00

RP 208.58 LAP -I,35

RC 96.02? GL -29.68

PLANETOCENTRIC CONIC

C3 14.I72 VHL 3.76S

LNCH AZHTH LNCH TIN[

50.00 19 37 20

60.00 21 29 50

65.82 23 54 25

65.82 25 54 23

65.92 23 54 25

95.82 25 54 23

45.82 23 54 23

DIFF[R[NTIAL CCHRCCTIONI

TO( -.4512 TRA -.5594 TC3 -,2362 RAU ,|504

ROE -.24|5 RRA -.3461 RE3 .757? FAU .14762

FOE 1.3859 FRA 6.03?4 FCS-I.02S9 lip _575

ROE .5116 ERA .65?0 3C3 .795? FSP 1934

O|8TANC£ 460.826 EARTH TO NSR$

LOt. 207.3_ VL 32.40? GAL "2.61 AZL g3.20 HCA 154.96 SMA 185.12 [CC .19383 |NC 3.1999 VI _9.589

LOP 2.31 YP 23.5?E GAP 8.50 AZP 87.10 TAb 345.85 TAP IS8.79 RCA 149.24 APO 221.00 V2 26.2?4

GP 6.83 ZAL 121.28 ZAP 129.20 ETS 171.65 ZAE 165.35 ETE 132.07 ZAC 110.53 ETC 2?6.84 LV! "25.66

DLA -56.54 RAL 34|.01RAD 6640.1VEL 11.586 PTH 6.65 VHP 3.903 DPA -9.45 RAP 312.43 [CC 1.2332

L-I TIME ZNJ LAT INJ LONG INJ RT A$¢ INJ AZNTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

?265.02 4.39 56.56 206.62 137.42 20 15 5 1265.0 22.31 39.81

1915.t8 12.26 37.05 214.06 _26.68 22 2 3_ g65.2 26.60 16.$1

1545.16 23.56 |0.46 221.95 115.78 24 20 8 545.2 33.28 545.41

1545.16 23.96 10.46 221.95 118.75 24 20 O 545.2 33.20 345.41

1545.16 23.50 10.46 221.95 118.78 24 20 8 545.2 53.28 345.41

1545,16 23.56 10.46 221.95 1|8.78 24 20 O 545.2 33.28 345.41

1545.16 25.56 10,46 221.95 115,78 24 20 8 545.2 33,29 345.41

MID-COURSE EXECUTION ACCURACY ONSIT DETERMINATION ACCURACY

SET t|73.? SGR 943.6 SG3 1164.0 ST 57,8 3R 20.9 SS 68.0

RRT ._2S RflF ",9941RTF -._,91 CflT ,9971CRI ,8941 CII ,1315

$08 1985.1 R23",4333 R13 -.1545 LEA ??.l HSA 20.5 5SA .l

RE| |475.3 862 5?9.6 THA 33.25 ELI 43.2 EL2 1.4 ALF 20.03

LAUNCH DATE APR 18 19?1 PLIGHT TIME 108.00 ARRIVAL DATE OCT E5 1971

H[LIOCENTMIC CONIC DISTANCE 464,R43 EARTH TO HARI

RL 150.20 LAL .OOLO(. EO7.|R VL 32.$89 GAL "2.59 AZL 93.29 HCA 156.20 RNA |84.01ECC .19248 INC 3.2571 vl 29.665

RP 606.76 LAP -1.33 LOP 3.SS VP E3.524 GAP S.E5 AZP 86.99 TAL 345,02 TAP 140.OE RCA 1_9.24 APO 2E0.39 V2 26.254

RC 97.955 GL -ER.4D GP 10.S2 ZAL 121.09 ZAP 127.26 [T$ 171.S3 ZA[ 163.90 IT[ |34.12 ZAC 111.29 ETC E73.72 LVI -2l.I|

PLANETOCEMTR|C CONIC

C3 14.206 VHL 3.769 DLA -3T.R3 RAL 346.55 RAD 6640.1VEL 11.587 PTH 6.63 VHP 3.8E4 DPA -8.95 RAP S11.63 ECC 1._555

LNCH AZNTH LNCH T|ME L-I TIN[ |NJ LAT |NJ LONG ZNJ tT ARC ZNJ AZNTH INJ TIME POC$T TIM INJ E LAT INJ 2 LONG

50.09 19 44 $2 2246.82 S.SD SS.80 20?.6? t37,33 20 22 19 1246.8 23.16 39.91

60.00 21 42 $1 1932.26 13.67 35.38 215.52 |28.29 22 15 3 g32.3 2?.95 14.59

64.71 23 50 42 1562.94 25.85 12.13 222.7? 119.40 24 16 45 562.9 33.98 $47.D6

64.71 23 SO 42 IS62.94 23.95 |2.13 222.7? 119.40 24 16 45 562.9 _5.88 347.D$

64.?t 23 SO 42 1562,84 23.85 12.13 222.?? 119.40 24 16 45 562.g 35.88 34?.06

64.?1 23 SO 42 1562.94 25.g5 12,13 222.7? 11g,40 24 18 45 562.9 35.88 347.06

64.71 23 50 42 IS62.94 25.85 12.13 222.7? 11g.40 24 16 45 56?.9 33.88 547.06

OIFF[RENTIAL CORRECTION6 NID-COURSE EXECUTION ACCURACY ORBIT O£TERHINATION ACCURACY

TDE -.4380 TRA -.48_4 TC3 -.2890 BAU .1633 SGT 1176.3 $GR 1020.6 SG3 1212.9 6T 36.2 RR 21.4 $3 69.2

RDE ",2413 RRA -.3830 RC5 .80g7 FAU ,IS4tS RRT ,HTg RRF -,8658 RTF -,6760 CRT ,9592 ORS .8941CST .8088

FD[ 1.4274 FRA 6.2473 Fc3-g,3916 BRP 2448 $GB 1557.4 R25 ".4245 R15 -.8655 LSA 78.3 MRA 70,8 SEA ,?

ROE .5009 BRA .$254 BE3 ,ESgT FRP 2004 $01 1425,7 SG2 t26,? THA _6.86 EL1 42.D EL2 2.? ALF 50.41

629



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH GATE APR IB IRTI

HELIQ(ENTRIC C_II¢

RL 150,20 LAL .00

RP 201.94 LAP -1,30

RC gg.910 GL -30.34

PLANETOC[NTRIC CONIC

C3 14,283 VHL 3,T?g

LNCN AZNTH LNCH TIME

30.00 19 5S 8

60.00 21 59 6

63.57 23 47 1T

63.57 23 47 17

63.5? 23 47 17

63.57 23 4T 17

63.5? 23 4? 17

FLIGHT TIME 190.00 ARRIVAL DATE OCT 63 tOTE

DISTANCE 4iI.OIT EARTH TO NARI

LOL 207.32 VL 3E,37E GAL -2,S8 AZL 93.38 HCA 157.44 GMA 184.S4 ECC ,lqlE5 INC 3.3142 Vl 29,965

LOP 4.80 VP E3.477 GAP 8.0t AZP 86.8? TAL 343.79 TAP 141.23 RCA 149.24 APO E1_,93 V2 26.232

GP 11,28 ZAb 120.89 ZAP t25.26 ETS ITI.6! ZAE IR2.33 ETE 137,13 ZAC 112,12 ETC 276.60 LV! -29.60

DLA "37.95 RAL 349.15 RAD 6540.2 VEL 11.$91 PTH G.63 VMP 3,780 DPA -8.39 RAP 310.77 ECC 1.6351

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2227.87 6.25 55.00 206.66 137.26 20 30 16 1227.9 24.03 37.95

1854.47 15,26 33.45 217.25 127.77 2229 40 894.5 28.22 12.19

1581.04 24,32 13.85 223.71 120,07 24 13 38 581.0 34.49 348.T6

1581.04 24.32 13.85 223.71 120.07 24 |3 38 581.0 34.49 348.76

1591.04 24.32 13.85 223.71 120.07 24 13 38 591.0 34.49 346.76

1581.04 24.32 13.85 223.71 120.07 24 13 38 581.0 34,49 348.76

1581.04 24.32 13.85 223.7! 120.07 24 13 38 581.0 34.49 348,76

M_DJ-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1117.8 8GR 1109.7 SG3 1263.9 ST 35,8 SR 22.4 SS 71.3

RRT .6095 RRF -.9738 RTF -.6117 CRT °9742 CRS .9064 CST .7gol

SGB 1575.0 R23 -.4138 R13 -.8817 LSA 80.1 NSA 21.4 ISA .T

SGI 1413.0 SG2 695.9 THA 44.66 ELI 42.0 EL2 4.3 ALF 31.72

DIFFERENTIAL CORRECTIONS

TOE -.4410 TRA -.4406 TC3 -.3858 BAU .1792

NDE -.2459 RRA -.4270 RE3 .8337 FAU .15837

FOE 1.5171FRA 6.4975 FC3-9.3999 BSP 2494

BOg .5049 BRA .6136 BC3 .9387 FSP 2118

LAUNCH DATE APR 18 197t

HELIOCENTRIC CONIC

RL 150,20 LAL ,00

RP 209.14 LAP -1.27

RC 101.892 GL -31.26

PLANETOCENTRIC CONIC

C3 14.398 VHL 3.795

LNCH AZNTH LNCH TIME

50.00 20 2 18

60.00 22 16 54

62.38 23 44 7

62,38 23 44 T

62.38 23 44 7

62.38 23 44 7

62.38 23 44 7

FLIGHT TIHE 192.00 ARRIVAL DATE OCT 27 lg71

DISTANCE 473.201

LOL 207.32 VL 32.357 GAL -2.58 AZL 93.49 HCA 158.68 SNA 184.28 ECC .19013 INC

LOP 6.04 VP 23.430 GAP 7.77 AZP 86.75 TAL 343.75 TAP 142.44 RCA 149.24 APO

GP 12.11 ZAL 120.67 ZAP 123.26 ET3 t71.6t ZAE 160.63 ETE 139.05 ZAC 113.03 ETC

EARTH TO MARS

3.4918 VI 29.665

219.32 V2 26.209

276.47 LVI -27.14

DLA -38.71 RAL 349.81 RAD 6S40.2 VEL 11.595 PTH 6.64 VHP 3,684 DPA -7.77 RAP 309.07 ECC 1.23T0

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME F_ CSY TIM INJ E LAT INJ 2 LONG

2207.75 7.26 54.14 210.22 137.15 20 39 6 1207.T 24.95 36.92

1848.25 17.17 31.04 219.36 127.04 22 47 42 548.2 30.72 9.19

1599.58 24.70 15.63 224.77 120.81 24 10 47 599.6 35.13 350.53

1599.58 24.70 15,63 224.77 120,81 24 10 47 599.6 35.13 350.53

1599.58 24.70 15.63 224.77 120.81 24 10 47 599.6 35.13 359.53

1599.58 24.70 15.63 224.77 120.81 24 lO 47 590.6 35.13 350.53

15g9.59 24.70 15.63 224.77 120.81 24 10 47 599.6 35.13 350.53

DIFFERENTIAL CORRECTIONS

TOE -.4311 TRA -.3712 TC3 -.4536 DAU .|9G2

ROE -.2491 RRA -.4723 RE3 ,9129 FAU ,16411

FD£ !.5701 FRA 6.6995 FC3-9.8676 DSP 2443

BOg .4979 BRA .6007 BE3 1.0|94 FSP 2186

LAUNCH DATE APR 19 1971

NZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1028.7 SGR 1206.9 SO3 1309.6 ST 34.3 IR 23.3 II 72.6

RRT .3339 RRF -.9600 RTF -.5309 CRT .9505 CRS .9238 CST .7907

SGB 1585.8 R23 -.3558 R13 -.9131 LSA 80.7 HSA 21.8 88A .6

SG! 1396.3 302 751.9 THA 53.36 ELI 41.0 EL2 9.0 ALF 33.68

FLIGHT TIME 194.00 ARRIVAL DATE OCT 29 1971

HELIOCENTRIC CONIC

RL 150.20 LAL .00

RP 209.34 LAP -1.24

RC /03,900 GL -32.24

PLANETOCENTR]C CONIC

C3 ]4.562 VHL 3.816

LNCH AZNTN LNCH TIHE

50.00 2D 12 33

60.00 22 42 26

61.16 23 41 14

6I.]S 23 41 14

61.16 23 41 14

61.16 23 41 ]4

6].16 23 41 ]4

DIFFER[NTIAL CORRECTIONS

TOE -.4500 TRA -.3OSS TC3 ".5436 |AU .2163

ROE -.2S65 RNA -.5245 RE3 .96T4 FAU .|684|

FOE 1.6592 FRA 6,9145 FC-IO,O121 8lP 2SIE

8OE .lOGO ERA .607] 6C3 t.1112 FSP 22?8

DISTANCE 477.341 EARTH TO MARS

LOL 207.32 VL 32.343 GAL -2.57 AZL 93.61 HCA 159.92 SMA 184.05 ECC .18012 INC 3.6118 V! 29.603

LOP T._8 VP 23.305 GAP 7.54 AZP 86.61 TAL 343.70 TAP 143,62 RCA 149.24 kPO 218.86 V2 26.166

GP 13.03 2AL 120.43 ZAP 12|,20 ET3 171.62 2AE 156,83 ETE 140,62 ZAC 114,03 ETC 276.54 LV| -2?.T3

DLA -30,52 RAL 350.59 RAD 6640.3 VEL 11.602 PTH 6.64 VHP 3.624 DPA -7.07 RAP 300.91 ECC ! .2397

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2186o15 8.53 53,22 211.78 137.01 20 49 0 1186.2 25.93 33.79

IT95.08 19.73 27.66 222.11 125.88 23 12 11 785.1 32.62 4.g2

1618.72 25.08 17.47 225.97 121.61 24 9 12 618.7 35,T6 352.39

1618.72 25.08 17.47 225.97 121,61 24 8 12 618.7 35.78 352.39

161l. T2 25.08 17.47 225.9? 121.6| 24 8 12 618.7 35.78 352.39

1616.72 25.08 17,47 225.9? 121.61 24 8 12 ile.7 35.78 352.39

1618.72 25.08 17.47 225.97 121.61 24 8 12 618.7 35.78 352.39

HID-COURSE EXECUTION ACCURACY O_BIT DETERRINATION ACCURACY

$GT 972.0 IOR |517.6 503 1354,4 ST 35.5 SR 24.6 II 74.4

RRT ,4280 RRF ".9849 RTF "._.|g CRT .glgs CRI .g4Dt CIT .7309

5GB 1657.3 R23 ".2?72 RI3 -.9451 LSA 82,2 RSA 22.4 SSA .9

301 1420,0 SG2 815.1 THA 62.9t ELI 40.8 (L2 8.0 ALF 35.13

LAUNCH DATE APR |8 157| FLIGHT TIN( 196.00 ARRIVAL DATE OCT 3! flY1

HELIOCENTRIC CONIC

RL 180.20 LAL .DO

RP 209.55 LAP -1.21

RC 105.933 GL "33.30

PLANETOCENTRIC CONIC

C3 14.779 VHL 3.844

LNCH AZNTH LNCH TIME

5O.OD 20 24 13

39.87 23 36 36

5g.87 23 38 36

59.87 23 38 36

59.8? 23 38 36

89.67 23 38 36

59.87 23 38 36

DIFFERENTIAL CCRRECTZON$

TOE -.4248 TRA -.2320 TC3 -.6307 BAU .2381

ROE -.2662 RRA -.5816 RC3 1.0268 FAU .17267

FOE 1.?426 FRA 7.1044 FC-10.1149 SSP 2597

BOg .5013 BRA .6262 BE3 1.2050 FSP 2353

DIITANCE 481.488 EARTH TO MARl

k04. EO?.3E VL 32.330 GAL -2.57 AZL 93.75 HCA IQt.t5 6HA 103.84 ECC .19821 INC 3.7468 V] 2g. G6S

LOP 8.31 VP 23.340 GAP 7.31 AZP 86.45 TAL 343.63 TAP 144o79 RCA |49.24 kPO 216.44 V2 26.162

GP 14.05 ZAL 120,17 ZAP 119.10 ETI 171.64 ZAE 1§6.g0 ETE 141,89 ZAC 115.14 ETC 276.20 LVI -28.44

DLA -40,39 RAL 3SI.S? RAD 6640.4 VEL 11.612 PTH 6.65 VHP 3.573 OPA -6.27 RAP 307.g0 £CC 1.2432

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2162.59 9.51 52.21 213.60 131.84 21 0 15 1162.5 26.98 34.54

1638.68 25.45 19.42 227.54 122.49 24 5 54 638.7 31.47 354.36

1638.68 25,45 19,42 227,34 122.49 24 5 54 638.T 36.4T 354,56

1638.68 25.45 lg.42 227,34 122.49 24 5 34 638.7 36.47 354,36

1638.68 25.43 lg,42 227,34 122.49 24 5 54 63t.? 36.4? 354.36

1638.68 25,45 19.42 227,34 122.49 24 5 54 138.? 36.4? 354.36

1638.68 25.45 |g.42 227,34 12_.49 24 5 54 638.? 36.4T 354.36

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT]CAq ACCURACY

SGT g|7.6 8DR 1440.8 SG3 1394.5 ST 32,4 SR 26.2 65 75,9

RRT ,2g12 RRF -.g887 RTF -,2825 CRT .8760 CRS .9545 C6T .rg33

SGB 1708,2 R23 -.1672 R13 -.9745 LSA 83,5 NSA 22.g 6SA .6

$01 1478.6 SG2 855.4 THA 74.02 ELI 40.4 EL2 10 1ALF 38.14
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH fiATE APR 16 1971

HELIOCENTRIC CONIC

RL 150.20 LAL ,DO

9P R09.76 LAP -|,16

RC 107.990 GL ")4.46

PLAMETOCENTRI¢ CONIC

CS 15.091 VHL S.R81

LNCH A2HTH LNCH TIME

50.00 20 3? 40

50.51 23 36 15

98.51 23 36 18

58.61 23 $6 15

58.51 23 39 15

$8,51 23 39 15

58.51 23 38 18

WLIONT TIH_ tOO,DO ARRIVAL DATE MOV t 19Tt

DIITANC[ 489.640

LOt. 20T,$2 VL 3|.)10 6AL "t,9? A2L 03,tO HCA tl|.$S |NA

LC_ S,?S VP 23,896 GAP ?,OR AZP 16.21 TAL 343,S6 TAP

GP IS.IR ZAL It6.O8 ZAP tse,9? ¢T8 ITt,66 ZA[ 154.8? [T[

EARTH TO MARl

Ill.el [CC ,ilY4O INC i,8tt4 Vl 29.16R

I45,64 RCA 142,26 APO lt8.Ol V2 i1,18?

142.87 ZAC 11r.3¢ ETC 2T9.09 LVl -29.28

OLA -41.33 RAL 352,29 RAO R640,I VEL 11,624 PTH 6.66 VHP 3.529 DPA -5.30

L-I TIRE INJ LAT 1NJ LONG ZNJ RT A$C INJ AZNTH ]NJ TIME PO COT TIN

2134.23 tO.OI 31.07 215.72 136.62 21 13 16 1136,2

1689,95 25.81 81,40 228.91 123.47 24 3 SS 659.7

1659.65 25.81 21.48 228.91 123.47 24 3 55 SS9.T

1659,68 25.81 21.49 220.91 123.47 24 S SS 659.7

1659.95 25.81 21.48 228.91 123.47 24 3 SS 989.7

1659.65 25.81 21.48 228.91 123.47 24 3 SS 959.7

t959.68 25.81 21.48 228.91 123.4? 24 3 SS 659.7

RAP 306.84 ECC 1.2479

INJ 2 LAT |NJ R LONG

28.15 85.11

SY.19 $5S.47

S?.19 358.4?

37.19 356.47

37.19 358.47

3?.19 358.4?

37.19 356.47
DIFFER[NTIAL C_RECTION8

TOE -.4212 TRA -.IS49 TCS ".7180 BAU .2626

ROE -.2792 RRA -.6449 RE3 1.0887 FAU .17640

FOE 1.8368 FRA 7.2674 FC'10.1400 BOP 2746

ERE .5053 ERA .6632 6C3 1.3041 FOP 2419

LAUNCH DATE APR 18 1971

HELI_ENTRIC C(_IIC

RL 150.20 LAL .00

RP 209.98 LAP -1.15

RC 110.071 GL -35.73

PLANETOCENTRZC CONIC

C3 15.420 VHL 3.gET

LNCN AZNTH LNCH TIME

6O.OO 20 53 32

57.09 23 34 14

5?.05 23 $4 14

57.05 23 34 14

57.05 28 54 14

57.09 23 $4 14

57.09 23 34 14

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 088.8 SGR 1578.5 $63 1428.? 9T 31.4 SR 28.1 SS 77.4

RRT .1222 RRF -.9917 RTF *.1123 CNT .8233 CR$ .9661 CRY .9496

SG6 1|61.5 R23 -.0937 R13 -.9897 LSA 84.9 NSA 23.S SSA .5

SGI 1583.9 SG2 879.1 THA 84.31 ELI 40.3 EL2 12.4 ALF 41.08

FL|GHT TZI_ 200.00 ARRIVAL DATE NOV 4 19?1

DISTANCE 489.7g8 EARTH

LCX. 207,32 VL 32.308 GAL -2.58 AZL 94.07 HCA 163.62 SHA 183.47 ECC .18668 INC

LOP 10.98 VP 23.253 GAP 6.96 AZP 86.09 TAL 343.46 TAP 14?.08 RCA 149.22 APO

ram 16.47 ZAL 119.54 ZAP 114.80 [T6 171.74 ZAE 152.72 [TE 143.60 ZAC 117.72 ETC

TO MARS

4.0739 Vl 29.868

217.?S V2 26.111

275.91 LVI -30.11

OLA -42.35 RAL 353.33 RAD 6640.7 VEL 11.639 PTH 6.68 VNP 3.494 DPA "4.$1 RAP 305.73 ICE 1.2839

L'I TIRE INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ E LONG

2106.06 12.30 49,76 218.26 136,38 21 68 38 1106.1 29.46 31.43

1681.89 26.17 63,69 230,70 124.57 24 2 16 681.9 37.98 389.76

1681.89 26.17 23.69 230.70 124.5? 24 2 t6 681.9 37.95 358.79

1681.89 26.17 23.60 230,70 124.57 24 2 16 681.g 37.98 856.76

1681.89 26.1? 23.69 230.70 124.57 24 2 16 681.9 37.98 358.78

1601.89 26.17 23.69 230.70 124.$7 24 2 16 681.9 37.95 358,76

1681.99 26.17 23.69 230,T0 124.5? 24 2 16 681.9 37.95 339.76

DIFFERENTIAL CCRRECTION9

TDE -.4175 TRA -.0732 TC3 -.90ST BAU .2899

RDE -.2969 RRA -.7190 RCS 1.1520 FAU .17929

FDE 1.9431 FRA 7.4047 FC-IO.ORSB 88P 2963

ODE .5123 BRA .7199 BE3 1.4046 FIP 2478

LAUNCH DATE APR 18 1971

HELIOCENTRIC CONIC

RL |50.20 LAL .00

RP 2t0.22 LAP -1.12

RC 112.177 9L "37.14

PLAN£TOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT $89.0 6GR 1733.4 $63 1456.7 6T 30.S 8R 30.3 68 70.9

RRT -.0668 RRF -.993g RTF .0768 CRT .7599 CR8 .g755 C9T .5986

8GB 1948,1 R23 .Olsl R13 -.9939 LSA 86.6 NSA 24,1 89A .S

SG1 IT34.8 $62 886.3 THA 92.66 ELI 40.4 EL2 14.9 ALF 44.74

FLIGHT TIME 202.00 ARRIVAL DATE NOV 6 1971

DISTANCE 498.960 EARTH TO MARS

LOL 207.32 VL 32.209 GAl. -2.59 AZL 94.28 HCA 164,84 6NA 193.$2 [CO .18605 INC 4.E788 Vt 29.668

LOP 12.20 VP 23.210 GAP 6.64 kip 85.87 TAL $43.36 TAP 148.20 RCA 149.21 APO 217.43 V2 26.088

GP 17,91 ZAL I|9.14 ZAP 112.60 [T8 171.82 ZA[ 150.44 ETE 144.11 ZAC 119.25 [TC 275.77 LVI -31.14

C3 15.876 VHL 8.984

LNCH AZNTH LNCH TIRE

50.00 21 12 5D

58_49 23 32 37

55.4g 23 32 37

53.49 23 32 37

55.49 23 32 3?

55.49 23 32 37

55,49 23 32 37

DIFFERENTIAL

TOE ".4129 TRA .0143

ROE ",3201RRA ".?947

rOE 2.03?6 FRA ?.4926

80[ .6225 ERA .7949

LAUNCH DATE APR 16 1971

HELIOCENTR 1C CONIC

RL 150.20 LAL .OO

RP 210.45 LAP -1.09

RC 114,307 9L -38.71

PLANETOCENTRIC CONIC

C3 19.466 VNL 4.08?

DLA -43,46 RAL 354.S3 RAD 61140.9 V[L 1|.E58 PTH 6.?0 VHP 3.470 DPA -3,10 RAP 304,58 ECC 1,2613

L-i TIN[ INJ LAT |NJ LONG INJ NT ARC INJ AZMTM INJ TIME PO COT TIM IhJ 2 LAT INJ R LONG

2070.14 14.06 48.17 221.35 135.94 21 4? 20 10T0.1 30.98 29.37

1?05,70 26.51 26.07 232.T? 125,82 24 ! 2 TOO.? 38.74 1.28

I705.70 26,5| 26.07 232.77 125.82 24 1 2 TOO.? 38.T4 1.28

1705.70 26.$1 28,07 282.77 128.82 24 1 2 705.? 38.T4 1.26

1705.T0 28.51 28.07 232.77 125.82 24 1 2 705.? 36.74 1.26

1708,70 26.S1 28.07 232,?T 125,82 24 1 2 ?05.7 38.74 1.26

1708.70 28.5| 26.0? 232.?? 125,82 24 1 2 705.? 38.T4 1.26

CORRECTION8 N|D-COURSE EXECUTION ACCURACY

TC3 -.8833 DAU .3198 SGT 92t.3 8GR 1908.7 803 1479,2

RC3 1.2188 FAU ,18145 RRT ",|SSO RRF -.9956 RTF ._,RS

FCS-9.905? 68P 3282 86B 2117.6 R23 .0615 R13 -.9938

8C3 1.$052 FOP 2510 SG! 1925,8 862 O81.2 THA 99.04

L_. 207.32 VL 32.690 GAL

LOP 13,43 VP 23.168 GAP

LNCH AZHTH LNCH TIME L'I TIME INJ LAT

SO.OO 21 3? 26 2024,77 16.27

83.79 23 31 30 |731.4| 29.82

63.?9 23 36 SO 1731,42 26.62

SS.?9 23 $1 30 1731.42 R6.82

53.79 23 81 30 1731.42 26.82

53.79 23 31 30 1731.42 26.82

53.Tg 23 31 30 !731.42 26.82

DIFFERENTIAL CCRRECTION9

TOE -.4096 TRA .1049 TC3 ".980g BAU .3531

RDE -.3516 RRA -.6836 RCS 1.2856 FAU ,18285

FOE 2.1884 FRA 7.5312 FC3-9.6196 BOP 3575

60[ .5398 BRA .8898 6C3 1.6050 FOP 2528

FLI;HT TIME 204.00

DISTANCE 49R.t2R

-2.60 AZL 94.51 HCA 166.DT 6MA 103.19 [CC .lOSS!

6,43 kip 85.62 TAL 343,24 TAP 149.31RCA 149,20

GP 19,55 ZAL 118.68 2AP 110.30 [TO 171.94 ZAE 148,03 [TE 144,39 ZAC 120,97

DLA -44.?2 RAL 355.91 RAD 6641.2 VEL tl,688 PTH 6,T2 VHP 3.457 DPA -1.69

I'NJ LONG INJ RT ASC INJ AZNTH ]NJ TIME PO COT TIN

48.12 225.27 135.35 22 1! 8 1024.8

28.66 235,19 t27.23 24 0 21 T31.4

20.66 235.19 127.23 24 O 21 ?St.4

28,66 235,lg [2?.23 24 0 21 731.4

26,66 238.19 127.23 24 0 21 731.4

28.86 235.19 127.23 24 0 21 731,4

28.66 235.19 12?.23 24 0 21 731,4

HID'COURSE EX(CUTICN ACCURACY

SGT 99S.0 SGR 2102.3 $G3 1482.9

RRT -,4274 RRF ",9969 RTF .4353

SGB 2325.0 R23 .0885 R13 -.9930

661 2153.5 SG2 876.3 THA 103.73

ORBIT OETERNINATION ACCURACY

8T 29.? SR 38,0 88 00.2

CRT .6849 CR8 .9828 C|T ,5359

LSA 88,S MSA 24.8 3SA ,4

ELI 40,8 EL2 tT,S ALF 49.38

ARRIVAL DATE HO¥ 8 19?1

CARTH TO MAR8

INC 4,5108 VI 29.696

APO 217,1? V2 2G,038

ETC 275.94 LVl -32.33

RAP 303.37 [CC 1.2708

INJ 2 LAT INJ 2 LONG

32,86 2R,9T

3g,s& 4.03

3g.$8 4,03

39.58 4.03

39oS8 4,03

39,58 4.03

39.38 4.03

ORRIT DETERNINATION ACCURACY

9T 2g,! 8R 36.2 S$ 81.3

CRT .6008 CR9 .9883 COT .4728

LSA g0.3 NSA 28.5 SSA .4

EL1 41.9 EL2 20.1 ALF 56.0?
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 18 II?l FLIGNT TIME 2OtoO0

HELI(XEHTRIE ¢ONIC

RL 150.20 LAL ,00

RP 210.T0 LAP -t.DS

RC 116.480 _ -40,49

PLANETOCENTRIC CONIC

C3 17.201 VHL 4.147

LHCH AZMTM LHCH Tl)q[

S0.00 22 11 45

51.93 23 31 3

51.95 23 31 3

51.93 23 35 3

51.93 23 31 3

51.93 23 31 3

51.93 23 31 S

OI8TANCE 508.289

LOL lO?.38 VL 32.285 GAL "t,92 AZL S4.?S HCA Ii?.2t

LOP 14.85 VP t3o126 GAP i,ZE AZP 85.33 TAL 343,11

GP 21,43 ZAL 118.11 ZAP 108.14 ET9 172,10 ZAE 145.47

OLA "48.11 RAL 33T.54 RAD 8641.6 VEL 11.T15 PTH D.?5

L-I TIN[ INJ LAX INJ LONG INJ RT A$C INJ AZMTH

1960.10 19.38 43.11 230.81 134.35

1759.52 27.99 31.51 238.04 128.86

1759,52 27.09 31.51 238.04 128,86

1759.52 E?.og 31.51 238.0A 128.86

1759.52 27.09 31.51 238.04 128.88

1759.52 27.09 31.51 238.04 128.86

1759.52 27,09 31.51 238.04 128.86

ARRIVAL DATE NOV 10 19TI

EARTH TO NAME

8HA II$,Ol (CO ,llSO4 INC 4.790t Vl El,SIS

TAP 150,40 RCA 149.19 APO 218.94 V2 28,030

ST[ 144,47 ZAC 122,93 ETC ET$.|I LVI -39.72

VHP 3.460 DPA -.05 RAP 302.11 [CC 1.E831

INJ TIM( PO CAT TIM INJ Z L4T INJ 2 LONG

22 44 25 960.1 35.41 22.60

24 O 23 TS9.S 40.45 T.I4

24 0 23 T59.5 40.45 T.14

24 O 23 759,5 40.45 7.14

24 O 23 ?59.5 40.45 . ?.14

24 O 23 ?59.5 40.45 ?.14

24 0 23 759.5 40.45 T.I4

DIFFERENT IAL CORRECTIONS

TOE -,4040 TRA .2025 TC3-1.0255 DAU .3898

ROE -.3980 RRA -.984S RC3 1.3496 FAU 718246

FOE 2.3498 FRA ?.5086 FC3-9.1831 DSP 4000

80E .5657 BRA 1.0051 8C3 1.6950 FSP 2526

LAUNCH DATE APR 18 1971

HELIOCENTRIC CCNIC

RL 150.20 LAL ,00

RP 210.95 LAP -1.02

RC 118.637 GL -42.52

PLANETOCENTRIC CONIC

C3 18.172 VHL 4.283

LNCH AZMTH LNCH TIH[

49.87 23 31 32

49.87 23 31 32

49.8? 23 31 32

49.8? 25 31 32

49.87 23 31 32

49.87 23 31 32

49,87 23 31 32

HID-COURSE EXECUTION ACCURACY

SOT 1094.5 8GR 2324.0 SG3 1477.2

RRT -.5656 RRF -.99T8 RTF .5721

$GB 2568.8 R23 .1009 R13 -.9928

8G1 2417.9 902 867.5 THA 107.20

FLIGHT T|ME 208.00

DISTANCE 508.488

LOL 207.32 VL 3E,2?? GAL -2.63 AZL 95.13 HCA 168.51

LOP 15.87 VP 23.085 GAP 6.01 AZP 84,98 TAL 342.9T

GP 23.61ZAL 117.43 ZAP 105.88 ETS 172.30 ZA[ t42.74

DLA -47.68 RAL 359.48 RAD 8642.0 VEL 11,756 PTH 6,70

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZHTH

1790.61 27.29 34.66 241.45 130.?4

1790.61 27.29 34,66 241.43 130.74

1790.61 27.29 34.66 241.45 |30,74

1790.61 27.29 34.66 241,45 130,?4

1790.81 27.29 34.66 241.45 130.74

1790.61 27.29 34.66 241.45 130.?4

1790.61 27.29 34,66 241.45 130.74

CRDIT DETERMINATION ACCURACY

ST 28.6 8R 40.2 89 82.9

CRT .5073 CR9 .9925 CRT .3984

LSA 92.8 MSA 26.1 SSA .S

ELl 43.9 EL2 22.6 ALF 02.23

ARRIVAL DATE NOV 12 1971

EARTH TO MARS

SNA 182.98 ECC .18466 INC 5.1269 Vl 29.885

TAP 19|.d? RCA 149.1T APO 216,75 V2 26.001

ETE 144.34 ZAE 125.19 ETC 2T5.40 LVI -35,37

VHP 3.481 DPA 1.89 RAP 300,78 £CC t.2991

INJ TIME PO CST TIM IRa 2 LAT IHJ 2 LONG

24 I 23 ?90,6 41.35 10.86

24 1 23 ?90.6 41.35 10.66

24 I 23 ?90.8 41.35 10.86

24 I 23 ?90.6 41.35 10.66

24 ! 23 790,8 41.35 10.66

24 1 23 790.6 41.35 10.88

24 1 23 790.6 41.35 10.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT!ON ACCURACY (_BIT DETERMINATION ACCURACY

TOE -.3970 TRA .3052 TCS-I.OT88 |AU .4311 $GT 1225.4 3GR 2578.2 $03 1454.4 ST 28.2 8R 45.2 85 $4.3

ROE -.4594 RRA-I.09g! RC3 1.4087 FAU .18024 RRT -.6689 RRF ".9985 RTF ,6739 CRT .4082 CR$ .9954 CST .3196

FOE 2.5473 FRA ?.3975 FC3-8.5866 DSP 4500 $GB 2852.8 R23 .1048 R13 -.9950 LSA 96.0 MSA 26.? SSA .3

80( .6072 8RA 1.1408 8C3 1.7743 FRP 249T $G1 2719.1 8G2 863.1 THA 109.72 ELI 47.2 EL2 24,? ALF ?0.02

LAUNCH DATE APR 18 1971 FLIGHT TIM_ 210,00 ARRIVAL DATE NOV 14 1971

HELIOCENTRIC CONIC DISTANCE 510.642 EARTH TO HARD

RL 150.20 LAL .00 LOL 207.32 VL 32.271 GAL "2,65 AZL 95,54 HCA 169.72 3MA 182.87 ECC .18435 INC 5.5410 Vl 29.885

RP 211.20 LAP -.99 LOP |7.09 VP 23.044 GAP 5.80 AZP 84.55 TAL 342.81 TAP 152.53 RCA 149.16 APO 216.58 V2 25.9?2

RC t20.836 GL -44.87 GP 26.15 ZAL 116.59 ZAP 103,61 ETS 172.5T ZAE 159.00 ST[ 144.01 ZAC 127.81 ETC 275.32 LVI -37.32

PLANI_TOC£NTRIC CONIC

C3 19.468 VHL 4.412 DLA -49.44 RAL 1.87 RAD 6642.8 VEL ll.81O PTH 6.83 VHP 3.527 DPA 4.20 RAP 299.41 ECC 1.3204

INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

24 3 47 825.5 42.24 14.73

24 3 47 825.5 42.24 14.73

24 5 47 825.5 42.24 14.?3

24 3 47 825.5 42.24 14.73

24 5 47 825.5 42.24 14.73

24 3 4T 825,$ 42.24 14.73

24 3 47 825.5 42.24 14.?3

LNCH AZHTH LNCH TINS L'*I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH

47.59 23 33 22 1825.53 27.36 35.18 245.57 132.94

4?.59 23 $3 22 1825.53 27.36 38.18 245.57 132.94

47.59 23 33 22 1825.53 27.36 38.18 245.5? 132.94

47.59 23 33 22 1825.53 27.58 38.18 245.57 132.94

47,59 23 33 22 1825.53 27.36 38.18 245,57 132.9A

47.59 23 33 22 1825.55 27.36 38.18 245.57 132.94

47.58 23 33 22 /825.53 27.38 38.I8 245.5? 132.94

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -.3883 TRA .4137 TC3-I.II4? DAU ,4785 $GT 1378,6 $GR 2802.$ 303 1409.2

ROE *.5499 RRA'I.2281 PC3 1,4519 FAU ,17815 RRT ".7447 RRF ".9990 RTF ._.85

,DE 2.?782 ,RA ?.lYRe FC3-?.8332 39P S060 $GB 3177.1 R23 .1035 R13 -,9937

802 ,6T14 DRA 1.290_ DC3 1.8384 FIP 2421 SGI 3058.2 8GZ lit.1 THA 111.52

LAUNCH OATE APR 18 tS?l FLIGHT TIM( 212,00

HELIOCENTRIC CONIC DISTANCE 514.818

EL 130.20 LAL .00 LOL tO?.3l VL It.RED GAL "E.S? AZL iS,DE HCA I?O,i3

RP 211.48 LAP -.55

RC 123.038 GL -4T,51

PLAMETOCENTRIC CONIC

C3 21.251 VHL 4,810

LNCH AZHTH LNCH TIME

45.04 28 3? II

45.04 23 37 11

45.04 23 3? 11

45.04 23 3? I|

45.04 23 3? 11

45.04 23 37 |1

45.04 23 3? 11

LOP 18.30 VP 83,004 GAP 5.80 AZP O4,Ot TAL 342,S4

GP 28.15 ZAL 11S,53 ZAP 101.39 ETA 172,93 ZA[ 136.61

DIF'ERENTIAL CORRECTIONS

TDE -.3823 TRA .5308 TC3"1.1254 8AU .5315

ROE ".6908 RRA-1.3736 RC3 1.4944 FAU .16852

FOE S.0858 FRA 6.8205 FC3-6.8652 88P 5736

DOE .7800 _RA 1.4773 8C3 1.8708 FRP 2312

C_DIT DETERMINATION ACCURACY

ST 28.0 SR 31.3 iS 85.S

CRT .3028 CRI .8_74 CiV .2337

LSA IO0.O MSA 2T.2 IDA .2

ELI 52.2 EL2 28.2 ALF ??.44

ARRIVAL DATE NOV 18 ISTI

EARTH TO MARS

8HA 152,7t) ECC .18412 INC 8.C835 Vl 29.85|

TAP 153,58 RCA 149,14 APO t18.45 V2 25.R42

IT[ 143.49 ZAC 130.88 (TC 2TS.ET LVl -39.48

OLA -$1.45 RAL 4.86 RAO 6043.4 VEL |1.685 PTH 6.90 VHP 3,608 DPA 8.9T RAP 29T.98 £CC t.S49T

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIH( PO CRT TIN 1NJ 2 LAT INJ 2 LONG

1885.46 27.22 42.13 250.64 135.5! 24 S 16 R85.5 43.08 19,47

1895.46 27,22 42.13 250.64 135.51 24 8 16 885.3 43.08 Ig.47

1885.46 2?.22 42.13 250.64 135.51 24 8 16 805.3 43.00 19.47

1865,40 2?,22 42,13 250.64 135.51 24 8 18 805.5 43.06 19,47

1865,48 2T.22 42.13 250,64 135.51 24 8 16 865.5 43.06 1g.47

1865,46 27.22 42.13 250.64 135,51 24 8 18 865.5 43,06 19.47

1865.40 2?.22 42,13 250.64 133.31 24 8 16 865.5 43.06 lg,4T

RID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

8GT IS4g.2 8DR 31g3.2 SG3 1338.1 ST 27.8 SR 59.8 88 87,3

RRT ".?993 RRF "*ggg4 RTF ,8020 CRT ,1876 CR$ .996? CRT .13T4

$GB 3549.2 R23 ,OggO R13 -.g945 LSA 105.8 HSA 27.4 SSA .2

SG1 3442.6 SG2 863.6 THA 112.70 EL1 59.g EL2 27.0 ALF 83.78

832



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR IR 1571

HELIOCENTRIC CONIC

RL 150,20 LAL .00

RP 211,73 LAP -,92

RC 123.$02 Gt. -30.8S

PLANETOCENTRIC CONIC

¢] 23.$10 VHL 4.880

LNCN AZNTH LNCH TIME

42.20 23 44 9

42.20 23 44 9

42.20 23 44 g

42.20 23 44 9

42.20 23 44 9

42.20 23 44 9

42.20 25 44 9

FL|SMT TIN( 2|4.00 AImlVAL OATE NOV I9 19TI

DI|TANC_ 3|l.995 EARTH TO NARI

LQL EOT,_| VL )E,|R_ 9AL -2,?0 AZL 96,T4 MCA 172,14 |HA IRE.?) [CO ,|$395 INC 6.7431 Vl 29,688

LQP t$.ll VP 21.194 lAP S.4O AZP 83,32 TAL _4|.47 TAP 1S4,4t RCA 149.12 APO 21R.34 V| 25,911

GP 32,?2 ZAL 114.|1 ZAP 99,10 ITS 1?3.39 ZA[ 133,I0 [TE 142,TT ZAC 134,52 [TC 275,29 LYI "42,46

DLA -33.74 RAL e. T4 RAD 6644.S VEL 11.991 PTM 6.99 VHP 3.749 DPA 10.31 RAP H$.43 ECC 1,39t9

L*! TIME |NJ LAT ]NJ LON9 |NJ RT AlE INJ AZMTM INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

1912.06 26,74 46.9? 257.03 |)8.32 24 19 2 gl2.1 43.6? 25.03

1912.08 26.?4 49.37 237.03 138.52 24 19 2 912.1 43.67 25.03

1912.08 29.74 46.57 257.03 138.52 24 16 2 912.1 43.67 25.06

1912.09 26.74 49,57 25?,03 |38.52 24 16 2 912.1 43.6? 25.06

1912.08 26.74 46.5? 257.03 138.52 24 16 2 912.1 43.67 25.06

1912.09 26.74 46.57 257.03 138.52 24 16 2 912.1 43.6? 25.06

1912.08 26.74 46.5? 257.03 133.52 24 16 2 912.1 43.6? 25.06

DIFFERENT IAL C_RRECTION6

TOE -,3180 TRA .6562 TC3-1.1057 BAD .5964

ROE -,9090 RRA-1,5437 RE3 1.5125 FAU .13846

FOE 3.4464 FRA 6.2653 FC3"5,7613 BSP 444?

ODE .9630 BRA 1.6774 BE3 1.8736 FIP 2123

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1732.3 $GR 3564.$ 863 1230,0 9T 27.I SR 70.5 SS 89.0

RRT -.8398 RRF -.9996 RTF .8417 CRT .0498 CR$ ._9g4 CIT .0159

$GB 33R3.5 R23 .092| RI3 -.9953 L8A 113.5 N3A 27.1 SSA .2

561 3867.5 362 866.8 THA 113.45 ELI 70.5 EL2 27.0 ALF 88.72

LAUNCH DATE APRIl 19?1 FLIGHT TIME 219.00 ARRIVAL DATE NOV 20 1971

HELIOC[NTRIC CC_IC DISTANCE 523.170 EARTH TO MARS

RL 150.20 LAL .00 LOL 207.32 VL 32,259 GAL -2.73 AZL 97.69 MCA 173,34 8HA 182.68 ECC ,18385 INC ?.6650 Vl 29.665

RP 212.01 LAP -.89 LOP 20.72 VP 22.924 GAP 5.21 AZP 82.39 TAL 342.26 TAP 155.62 RCA 149.09 AFO 216.26 V2 25.680

RC 127.566 GL -54.74 _ 3?.00 ZAL 112.$2 ZAP 96.91 ET$ 173.99 ZAE 129.19 ETE 141.89 2AC 138.86 ET¢ 275.41 LVI "49.62

PLANETOCENTRIC CONIC

C3 2?.706 VHL 5,264 OLA -56.29 RAL 13.97 RAO 6646,1 VEL 12,151 PTH 7.12 VHP 3,959 OPA |4.35 RAP _94.73 EC¢ 1,4960

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT A$C ]NJ AZNTH INJ TIME PO CST TIN INJ 2 LAY INJ 2 LONG

39.06 0 0 9 1968.15 23.66 51.55 265.27 142.00 0 32 5? 968.2 43.84 31.66

39.06 0 O g 1994.15 95.66 51.53 265.27 142.00 0 32 5? 966.2 43.84 31.66

39.06 0 0 g 1968.15 25,66 51.55 265.2? 142.00 0 32 5? 968.2 43.84 31.66

39.06 0 O 9 1968.15 25.66 51.55 265.27 142.00 0 32 57 968.2 43.84 31.66

39.06 0 0 9 1968.15 25.66 51,55 265.27 142.00 0 32 57 968,2 43.64 31.66

39.06 0 0 9 1968.15 25.66 51.55 265.27 142.00 0 32 $7 968.2 45.64 31.66

39.06 0 0 9 1968.15 25.66 51.55 265.27 142.00 0 32 ST 968.2 43.84 31.66

DIFFERENTIAL CCRRECTION$ MID-COURSE [XECUT]ON ACCURACY _RB|T DETERMINATION ACCURACY

TD[ -.2245 TRA .7956 TC3-1.04?0 IAU .6714 $GT 1926.1 9GR 3998.9 363 1083.3 3T 26.5 SR 86.9 9S gl.e

RD[-1.2886 RRA-1.?362 RE3 1.4798 FAU ,14246 RRT ".8684 RRF ".9998 RTF .8695 CRT ".14g3 CR6 .9998 CST -.168?

FDE 3.9268 FRA 3.5/41 FC3-4.4515 BSP 7339 $GB 4458.6 R23 .0856 R13 ".9961 LSA 126.4 NSA 26.1 SS4 .1

ODE 1.3080 6RA 1.9098 6C3 1,8127 F3P 1897 8G1 4350.9 SG2 877.8 THA 113.72 ELI 86.9 EL2 26.1 ALF 92.66

LAUNCH DATE APR 18 1971 FLIGHT TIM( 219.00 ARRZVAL DATE NOV 22 1971

HELIOCENTRIC CECILE

RL 150.20 LAL .00

RP 212.29 LAP -.65

RC 129.850 GL -99.47

PLANETOCENTRIC CONIC

C3 34.t33 VHL $.842

LNCH AZMTH LNCH TIME

35.73 0 20 48

35.73 0 20 48

35.73 O 20 46

35.?3 0 20 48

35.73 O 20 48

35.73 0 20 48

35.73 0 20 48

DISTANCE 527.343 EARTH TO MARS

LOL 207.39 VL 32.237 GAL -2.76 AZL 98.99 HCA 174.54 SMA 182.64 [CC .10381 INC 6.9855 Vl 29.669

LOP 21.92 VP 22.885 GAP 5.01 AZP 61.05 TAL 342.09 TAP 156.62 RCA 149.07 APO 216.21 V2 25.848

GP 42.13 ZAL |10.35 ZAP 94.81 [TS 1?4.77 ZA[ |24.61 ETE 140.91 ZAC 144.03 ETC 2?3.?2 LVI -49.81

OLA -59.05 RAL 21.34 RAD 1648.8 VEL 12.411PTH 7.32 VHP 4.3210PA 19.24 RAP 263.00 ECC 1.5617

L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2037.89 23.58 56.99 276.17 145.86 0 54 46 1037.9 43.09 39.29

2037.89 23.58 59.99 276,17 |45.86 0 54 46 1037.9 43.09 39.29

2037.89 23.59 56.99 276.17 145.86 0 54 46 1037.9 43.09 39.29

2037.89 23.58 56.99 276.17 145.86 0 54 46 1037.9 43.09 39.29

2037.89 23.58 58.99 276,17 145.86 D 54 48 1037.g 43.09 39.29

2037.86 23.58 56.99 276.17 145.86 O 54 46 1037.9 43.09 39.29

203?.89 23.59 58.99 276.17 |45.86 O 54 46 1037.9 43.09 3g.29

DIFFERENT ZAL CCRRECTION$

TOE -.0234 TRA .9495 TC3 -.946? iAU .7?14

ROE-1,9599 RRA-l,9321 RE3 1,405T FAU .12235

FOE 4.4286 FRA 4.4661 FE3-3°|033 BSP 8180

BDE 1.9598 ERA 2.1528 BE3 1.9948 FIP 1550

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

3GT 2121.9 9GR 4468.2 SG3 883.3 ST 2?.2 8R 110.9 51 94.0

RRT -.9906 RRF *.9599 RTF ._11 CRT ".4819 CR8 .9995 C$T -.4797

$66 4946.4 R23 .0785 RI3 -.9968 LSA 146.0 NSA 24.0 9SA .!

$GI 4868.4 SG2 888.2 THA 115.79 EL1 !|l.6 EL2 24.9 ALF 96.?9

LAUNCH DATE APR 18 19?1 FLIGHT TIME 254.00 ARRIVAL DATE DEC 9 197|

HELIOCENTRIC CONIC

RL 150.20 LAL ,00

RP 214.72 LAP ",5?

RC 148.770 GL 54.24

PLANETOCENTRIC CONIC

C3 29.499 VHL 5.431

LNCH AZHTN LNCM TIME

50,00 11 5 57

8?,07 9 16 4?

57.07 g 18 47

57.07 9 18 4?

57.07 9 16 4?

57.0? 9 18 47

57.07 g 16 47

DIFFERENTIAL CORRECTIONS

TDE 2.9077 TRA 1.0383

HOE 3.2413 RRA 2.1743

FOE 4,4149 FRA 3.1151

BDE 4.3543 BRA 2.4095

DISTANCE 590.971

LOL 207.32 VL 32.260 9AL -3.I3 AZL 82.14 HCA 194.16 8HA

LOP 31.44 VP 22.577 GAP 3.57 AZF 97.84 TAL 339.60 TAP

GP -49.56 ZAL 114.36 ZAP 84.6? [T3 172.97 ZAE 111.77 EYE

EARTH TO MARS

192,69 ECC ,18573 INC 7.8639 V| 29,668

163.96 RCA 148.75 APO 216.62 V2 23.573

20?.10 ZAC 53.96 ETC 272.29 LV! 34.89

OLA 42.34 RAL 316.54 RAD 6646.6 VEL 12.224 PTH 7.18 VHP 5.015 DPk -70.12 RAP 313.81 ECC 1.4633

L-I TIME |NJ LAY INJ LONG ]NJ RT A$C INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4196.44 "36.92 169.15 219.06 37.54 12 15 53 3196.4 -49.53 159.16

4480.95 -19.86 201.22 205.4? 51.81 lO 33 28 3480.9 -33.64 179.96

4460.93 -19.86 201.22 205.47 51.8t 10 33 28 3400.9 -33.64 178.96

4480.gs -19.68 201.22 205.47 51.81 10 33 28 3480.g *33.64 179.99

4480,95 -1g.86 201,22 205.47 51,81 10 33 28 3480.9 -33.64 178,96

4480,g5 -19,96 201.22 205,47 51,81 10 33 28 3480.9 -33.64 178.96

4460.99 -19o96 201,22 205.47 51.81 10 33 29 3480.9 -33,64 179.96

NZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.?483 BAU ,9540 SGT 3900.5 SGR 4g61.6 SG3 601,9 ST 153.0 9R 177.2 $S 103,0

RC3-1,6713 FAU .08344 RRT .9578 RRF .9996 RTF .g542 CRT .9926 CRS -.g999 CST -.9909

FC3-2.4486 BSP 10540 SGD 6311.2 R23 .1213 R13 .9923 LSA 257.3 MSA 15.6 SSA ,1

6C3 2.4190 FSP 1067 $61 6248.0 SG2 8g0.4 THA 52,12 ELI 235.0 EL2 1<.2 ALF 43.83

IL33



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR IR tiT1

HELIOCENTRIC CONIC

RL 150.20 LAL ,DO

RP 215.04 LAP -.S3

RC 131.211GL 44.41

PLANETO¢ENTRi¢ CONIC

C3 21.277 VHL 4.613

LNCH AZMTH LNCH TIN[

50.00 12 43 41

&O.O0 12 28 2

70.00 11 41 39

71.68 10 53 54

71.68 10 53 54

71.68 10 55 54

110.00 16 41 25

FLIGHT TIME 239.00 ARmIVAL DATE DEC 10 1871

LOL _OT,3_ VL 32.263 _AL

LOF 32,61 VP 22.540 GAP

GP -42,47 ZAL 116.46 ZAP

DISTANCE 366.131 EARTH TO MARl

°3.18 AZL D4.23 NCA 11$,3! SNA 192,73 ECC .16618 IHC $.750T VI 2R.668

3,40 AZP $5,73 TAL 339.52 TAP 164,84 RCA 148,71 APO 216,75 V2 65,536

82.55 ET8 1T1.97 ZAE t13.12 ETE 203.20 ZAC 59.98 ETC 271.83 LVl 2R.6S

OLA 33.28 RAL 323.81 RAD 6643,4

L-I TIME INJ LAT INJ LONG

3654.11 -46,17 161,TI

5899.g4 -36.77 192,06

4032,53 -24.66 167.60

4180.12 -18.72 I75.90

4|80.12 -18.72 175.90

4180.12 -18.72 175,90

3079.35 -24.66 96.52

DIFFERENTIAL CCRRECTION3

TOE 2.3041TRA 1.2695 TC3-2.4186 6AU .8785

ROE 2.2420 RRA 2.0250 RC3-1.9203 FAU .1078g

FOE 4.7760 FRA 4.5429 FC3-4.3897 BSP 10166

BDE 3.2146 BRA 2.3900 9C3 3,0862 FSP 1517

LAUNCH OAT[ APR 16 1971

HELI(XENTRIC CONIC

ML 150.20 LAL .00

RP 219.37 LAP -.80

RC 153.669 GL 36.28

PLANETOCENTRIC CONIC

CS 17.430 VHL 4.175

LNCH AZNTH LNCH TIME

50,00 13 40 53

60.00 13 46 26

70.00 13 56 0

80.00 14 16 44

90.00 15 11 49

lO_.OD I6 59 36

110.00 18 55 27

VEL 11.886 PTH D,80 VHP 4.348 OPA -64.70 RAP 308.37 ECC 1.3592

INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

214.77 76.95 13 47 56 2854.1 -46,05 126.63

211.31 ?2.20 13 32 51 2895.9 -40.24 131.50

205.88 65.88 12 49 11 3032.5 -32.47 141.72

202.74 81,97 12 3 34 3180.1 -28.62 152.00

202.74 61.97 12 3 34 3180.1 -28.62 192.00

202.74 61,97 12 3 34 3180.1 -28.62 152.00

205,88 65,58 17 32 44 2079.3 -32,47 70,84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 406g,8 3GR 4466.1 863 85|.6 ST 145.9 3R 146.4 S3 117.8

RRT ,9634 RRF .9996 RTF .9611 CRT .9930 CRS -.9999 CST -.9911

SGB 6055.8 R23 ,1302 R13 ,991! LSA 237.5 NSA 14.4 6SA .Z

SG1 6000.6 SG2 615.6 THA 47.61 ELI 206.3 EL2 12.2 ALF 45.10

FLIGHT TIME 238.00 ARRIVAL DATE DEC 12 t9?l

DISTANCE 569.2g6

L(_. 207.36 VL 32.266 GAL -3.23 AZL 85.60 HCA

LCP 33.76 VP 22.502 GAP 3.22 AZP 94.37 TAL

GP -37.32 ZAL 123.40 ZAP 80,45 ETS 171.53 ZAE

DLA 25.80 RAL 327.51 RAD 6641.7

L-Z TIME ZNJ LAT ]NJ LONG

363_.39 -47,_0 140.63

3617.62 -40.62 139.33

3569.39 -33.33 136.25

3524.33 -27.50 130.13

_346.40 -24.79 116.36

2998.81 -27.50 91.50

2636.21 -33.33 65.16

DIFFERENTIAL CORRECTIONS

TD( 1.g429 TRA 1.4562 TC3-3.0154 |AU .8449

ROE !.6604 RRA 1.8448 RC3-2.0136 FAU .12747

FOE 4.8327 FRA 3.7116 FC3-6.3312 8SP 9788

60[ 2.5656 ERA 2.350t BC3 3.6259 FSP 1866

LAUNCH DATE APR 18 lgTl

HELIOCENTRIC CONIC

RL 150.20 LAL .00 LOL. 207.32 VL 32.269 GAL

RP 2|S.?| LAP -.46 LOP 34.98 VP 22.46§ GAP

EARTH TO MARS

186.48 SMA 182.76 ECC .18667 INC 4.3974 Vl 29.668

339.21 TAP 168.70 RCA 148.66 APO 216.90 V2 23.499

113.65 ETE 199.69 ZAC 65.18 ETC 271,5g LVI 25.2!

VEL !1.724 PTH 6.76 VHP 3.971 DPA -$9.94 RAP 303.90 ECC 1.2869

INJ RT ASC iNJ AZMTH INJ TIME PO CST TZM INJ 2 LAT INJ 2 LONG

207.05 93.13 14 41 26 2632.4 -49,74 108.04

207.08 87.21 14 46 43 2617.6 -36.94 108.71

206.27 82.08 14 55 50 2569.4 -33.14 107.51

205.08 77.88 15 15 28 2524.3 -29.81 102.94

204.38 75.94 16 7 33 2346,4 -28.24 89.86

205,06 77.88 IT 49 34 1998.8 -2g.6! 64.31

206.27 82.08 19 39 23 1636.2 -33.14 36.42

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4266.7 $GR 3890.7 $63 1030.2 ST 137.5 SR 121.5 86 122.3

RRT .9675 RRF ,9995 RTF .9658 CRT .9940 CRS -.9996 CST -.9915

SGB 5856.8 R23 .1416 R13 .9896 LSA 220.1 NSA 13.0 SSA .2

SGI 5809.2 SG2 ?48.0 THA 42.88 ELI 183.2 EL2 10.0 ALF 41.46

FLIGHT TVNt 240.00 ARRIVAL DATE DEC 14 1971

DISTANCE 573.462 EARTH TO MAR8

-3.28 AZL 86.54 HCA 187.64 SMA 182.84 ECC .18720 INC 3.4578 Vt 29.665

3.05 AZP 93.43 TAL 338.90 TAP 166.54 RCA 148.61 APO 217.07 V2 25.461

RC 156.143 GL 29.64 GP -33.03 ZAL 126.37 ZAP I'8.40

FLANETOCENTRIC CONIC

C3 15.437 VHL 3.929 DLA 19.72 RAL 330.40 RAO 6640.7

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 14 20 44 34?3.45 -45.83 126.69

eo.oo 14 36 3! 3430.51 -39.85 123.50

70.00 13 1 36 3357.65 -34.06 118.24

80.00 15 42 59 3227.93 -29.84 108.48

90.00 18 51 53 3003.48 -28.18 92.08

!00.00 18 25 51 2702.40 -29.84 69.85

110.00 20 ! 2 2404.4? -34.06 47.16

ET8 171.26 ZAE 113.56 [T[ 196.68 ZAC 69.46 ETC 271.39 LVi 21.52

VEL 11.640 PTH 6.68 VHP 3.T43 DPA -55.92 RAP 300.89 ECC 1.2541

INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

201.43 104.51 15 18 37 2473.5 -35,19 96.91

203.10 97,92 15 34 2 2430.5 -32.24 95.09

203.75 92.67 15 57 34 2357.6 -29.43 90.31

203.82 88.98 16 38 47 2227.9 -27._3 81.37

203.78 87.57 17 41 59 2005.3 -26.35 65.22

203.82 88.98 19 10 53 1702.4 -27.23 42.73

203.75 92.87 20 41 7 1404,3 -29.43 19.42

0 IFFERENTIAL CORRECTIONS

10[ /.7198 TRA 1.8284 TC3-3,4916 8AU ,22TI

ROE 1.3028 RRA 1.8753 RC3-1.IT2R FAU .14119

FOE 4.7823 FRA 6.6448 FC3-7,9181 83P 9635

lot 2.1578 ERA R.3363 8C3 4.0101 FIP 215I

LAUNCH DATE APE 18 1971

MELiO(ENTRI¢ CONIC

MID-COURSE EXECUTION AccuRACY O_BIT DETERMINATION ACCURACY

3GT 4492.4 8GR 357D,2 3G3 1201.3 ST 131.0 3R t02.7 I| I23,4

RRT .$704 RRF .8594 RTF ._,91 CRT .8834 C48 -.9998 CST -.9985

8G8 5738,3 R23 .15_2 R13 ,9877 LSA 206.$ MSA II.I IIA .3

8G1 8837.8 862 880.0 THA 38,28 EL! 116,3 EL2 7.8 ALF 38.03

FLIGHT TIME E48.00 ARRIVAL DATE DEC II ISTI

DIITANCE 577,821 EARTH TO MAR8

RL 180.20 LAL .00

RP RI6.04 LAP -°42

RC 158.631 GL 24.23

PLANETOCENTR|C CONIC

¢3 14.351 VHL 3.T8| OLA

LNCH AZNTH LNCM TIN[ L-I TIHE INJ LAT

80.00 14 50 38 3354.94 "43.28

60.00 15 13 33 3293.95 -3?.?T

70.00 15 46 46 3196.17 "32.86

60.00 16 37 !0 3038.23 -29.24

go.o0 17 50 35 2801.26 -27.87

100.00 19 20 2 2512.70 -29.24

110.00 20 46 12 2242.99 -32.88

OIFFERENT|AL CORRECT]ONS

TOE 1.5687 TRA 1.7828 TC3-3.8790 DAU .8268

RDE 1.0620 RRA 1.5134 RC3-1.6741 FAU .15171

FOE 4.6623 FRA 7.3392 FC3-g.1523 BSP 9507

DOE 1.8g44 BRA 2.3398 BC3 4,3079 FSP 234_

LO(. 20T,32 VL 32.8?3 8AL "3,34 A2L 87.23 HCA 180,80 8MA t82,91 ECC .t8778 INC 2,7664 Vl 28.1RS

LOP 36,11 YP 22,428 GAP 2.88 AZP 62,73 TAL333ol? TAP 167,37 RCA 148.56 APO 217.25 V2 23.424

GP -29°47 2AL 12R.89 ZAP 76,42 ST8 171.11 2AS 113,02 ETE 194,09 ZAC ?3,04 ETC 271.23 LVI 18.46

14,80 RAL 332.T4 RAO 6640.2 V[L 11.593 PTH 6,64 VHP 3.600 DPA -52.56 RAP 298.71 [CC 1.2362

INJ LONG INJ RT ASC INJ AZMTH INJ T|M[ PO CST TIM INJ 2 LAT INJ 2 LONG

!18.43 198.17 112.07 15 46 33 2354.g -30.38 89,18

112.39 200,62 105.24 16 8 26 22g3.9 -Z?.86 86.18

105,81 201.96 9g.92 16 40 2 2196.2 -23,50 ?9.80

g4.44 202,56 86.32 17 27 48 2038.2 -23.71 68.38

77.18 202.72 g5.01 18 37 17 1801.3 -23.02 $1.21

SS,81 202.56 g6.32 20 1 55 1512.7 -23.71 29.75

34,T3 201,96 99.g2 21 23 36 1243.0 -23,50 8.$2

MID-COURSE EXECUT|ON ACCURACY OROIT OET£RNINATION ACCURACY

SGT 4695.1SGR 3196.2 SG3 1309,2 ST 125.9 3R 87.g 88 122.1

RRT .9726 RRF .9991RTF ,g716 CRT .9969 CR$ -*9g93 CRT -*gg33

SGB 56?g.8 R23 ,1605 R13 .9861 LSA 196.g NSA 10.3 8SA .4

$G1 5646,1 SG2 618.1 THA 33ogT EL1 153.4 EL2 3.? ALF 34.89

634



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

£AUMCM DAYE APR |S liT|

NELIO(ENTIlC CONIC

RL l lO.lO LAL .DO

Rff 2IS.SR LAP "*SR

RC 161,134 &L |9.52

PLANETOCENYRIC CONIC

¢3 13.?$4 VHL S,?O9

LNCM AZNTN LNCH YINE

SO.DO 13 14 S

6D.00 IS 41Sl

TO.OR 19 20 48

80.00 1? 19 48

90.00 IS 32 49

lO0.OD 19 59 40

110.00 21 20 14

fLI|H? TI_ 144,00 ARRIVAL OAT[ O[C tl IlYl

DIITA_E Sll.?ll

La. IOT.II VL |lol?l &AL "I.40 AlL l?o?i NCA |ll.ll iNA

L¢_ $?,ET VP 2R,Ill GAP Z.?I AZP RE,20 TAL 331,23 YAP

&P "|1,49 ZAL 130,2? ZAP 74,33 ETS |?|,04 ZAE 112,18 ETE

EARTH TO JlARI

112,ll |CC .lll4O IMC 2.2lll Vl It.Ill

Ill.IS RCA 141.SO APO !17.41 V2 21.111

ISI.S3 ZAC ?S.D3 [YC 2?t.09 LV! 13.51

OLA lO,SO RAL 334.70 RAD iiSl.| V[L 1|,3|1 PTH 8.91 YHP 3.50? DPA -4|,74 RAP 2S?.OS ECC 1.2294

L-I TIK INJ LAT |NJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CST TIN IHJ Z LAT IMJ 2 LONG

$264,3S -4D.71 108.8S 19i.51 lIT,13 16 S Z9 92S4,4 "26,43 14.68

3390,45 "$3,92 104,4S liD.IS 110,25 IS 35 2 2190,4 -24,14 ?s.g5

3O?S,8S -31,09 9R°89 201.07 104.92 |? 12 4 2O?S.g o22.0! 72.01

2900.44 -27.?9 A4.46 201.95 101.37 18 S I 1900.4 -20.42 5g.4R

2655.12 -IS.IS 66.?0 202.21 IOO.Og Ig 1? 4 |955.1 -19.81 41.?0

2374.91 -27.?9 43.83 201.95 101.3T 20 39 IS 1374,9 -20.42 20.85

2122.99 -31.09 25.80 201.07 ID4.g2 21 35 3? 1122.? -22.01 .92

DIFFERENTIAL C_RRECTIONS

TOE 1.4619 TRA 1.9243 TC3-A.I9?S BAU .8399

ROE .8895 RRA 1.3671 RC3-1.7602 FAU .IGOSl

FOE 4.4963 FRA ?.8230 FC-IO.lD94 BSP 9389

BDE 1.?112 iRA 2.3SDS ICS 4.5514 FSP 2436

LAUNCH OAT[ APR |8 1971

HELIOCENTRIC CEltiC

MIO-COUR$[ EXECUTION AccuRAcY ONI|T DETERMINATION ACCUmACY

SGT 4894.2 SGR 2865.4 SG3 IS82.O ST 121.8 SR ?5.9 I$ 119.2

NRT .9748 RRF .9987 RTF .9749 CRT .9963 CRS -.9988 C87 -.9943

SG8 5|71.8 R23 .1941RI3 .9851 LSA 186.4 MRA 9.1 8SA .3

961 5644.7 SG2 535.9 THA 30.94 ELI 143.5 EL2 3.7 ALF 31.92

FLIGHT TIN( 245.00 ARRIVAL DATE DEC 20 1971

DISTANCE 565.956 EARTk TO MARS

RL 150.20 LAL .DO

RP 216.73 LAP -.35

RC 163.649 GL 16.18

PLANETOCENTRIC CONIC

C3 13.446 VHL 3.66?

LNCH AZNTH LNCH TIN_

SO.GO 13 33 5

60.00 16 4 $3

70.00 t6 4T 43

80.00 IT 4? 42

99.00 lg 5 29

100.00 20 39 34

lIO.OO 21 47 9

LOL 20?.$2 VL 32.252 GAL -3.4? AZL 88.10 HCA 191.11 |HA 193.03 [CC .IO90G INC 1.8|64 VI 29.163

LOP 39.45 VP 22.334 GAP 2.54 AZP 93.78 TAL 337.89 TAP 169.00 RCA 148.44 APO EI?*SS V2 21.347

GP "23.99 ZAL ISI.S? ZAP 72.71"ETS 171.02 ZAE 111.14 ETE 199*11 ZAC 78.55 ETC 270.97 LV! 13.??

DLA 7.55 RAL $36.37 RAD 6639.8 VEL 11.553 PTH $.60 VMP 3.448 SPA -47.35 RAP 295.70 [CC 1.2213

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

3193.88 -38.39 103.11 195.82 120.60 16 26 19 2193.9 -23.22 8t.04

3110.14 -33.57 90,93 198.88 113.75 16 56 23 211D.1 "2I.OS IS.S9

2983.16 -29.2T 90.28 200.82 108.44 IT 37 26 1983.2 -19.06 56.43

2795.29 -26.16 77.08 201.87 104.93 38 34 17 1795.3 -IV.ST 52.97

2544.25 -25.00 58.96 202.20 103.67 19 47 53 1544.2 -IT.G1 34.?e

2299.77 -25.1S 38.45 201.87 104.93 21 8 23 126g.8 -IT.ST 14.34

2029.90 -29.27 19.20 200.82 108.44 22 20 59 1030.0 -19.06 355.35

DIFFERENTIAL CORRECTIONS

TOE 1.3946 TRA 2.0677 TC3-4,4369 |AU .546|

ROE .IT4? RRA 1.2462 RC3-I.SDS$ FAU ,16428

FD[ 4.3908 FRA 8,229! FC'IO.5??6 BSP 9485

BD[ 1.5953 BRA 2.4142 BC3 4.7175 FSP 2550

LAUNCN DATE APR 18 19?l

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T S094.9 SGR 2589.8 SG3 1434.Q ST 119,S 8R 87.3 Sl ll?.S

RRT ,9751RRF *9982 RTF .9TS2 CRT .g994 CRS -,9goo CST ".9993

SGB 5713.3 R23 .1690 R13 .9638 LSA 180.5 MSA 8.0 SSA .?

SGI 5S92.2 SO2 513.6 THA 26,60 ELI 137.2 EL2 2.0 ALF 89.39

FLIGHT TIME 248,90 ARRIVAL DATE DEC 28 197I

DISTANCE 5g0.114 EARTH TO MARS

RL !50.20 LAL .OO

RP 217.08 LAP -.31

RC 166.178 GL 13.15

PLANETOC[NTRIC CONIC

C3 13.316 VHL 3.649

LNCH AZHTH LNCH YINE

50,00 15 48 SO

60.00 IS 23 13

70.90 17 9 41

80.00 18 12 42

99.00 19 31 49

lO0.OO 20 55 33

110.00 22 g ?

LOL 2GT.S2 VL 32.287 GAL -3.S3 AZL 88.52 HCA 192.26 SNA 183.15 [CC .18976 INC 1.4?S? Vl 29.SSS

LOP 39,58 VP 22.$17 GAP 2,37 AZP 91.44 TAL 33?,32 TAP 199,79 RCA 148.30 APO 217.89 V2 85.308

GP -21,86 ZAL 132.61 ZAP 70,9? [TS |71.03 ZAE 109,97 ETE 188.59 ZAC 80.69 ETC 270.86 LVI 11,91

DLA 4,$7 RAL 337.$3 RAO 6639.? VEL !1.549 PTH S.59 VHP 3.412 SPA -49.32 RAP 294.62 [CC 1.2191

L-I TIME INJ LAT INJ LONG INJ RT AiC INJ AZNTM INJ TINS PO CST TIN [NJ 2 LAT INJ 2 LONG

3138.27 -36.40 99.29 |95,72 123.03 16 41 8 2138,3 -20.62 ?S.3I

3044,76 -31.75 94.25 198.91 116.23 17 14 0 2046.8 -I8.53 71.94

2910./2 -2?,59 85.2S 201.00 110.97 l? 58 IS 1910.1 -IS.60 52.20

2712,77 -24.59 71,41 202.17 IO7,4g 18 57 54 1712.8 -15.t? 4B.02

2437.41 -23,47 5_,05 202,54 t06.24 20 12 4T 1457.4 -14,_3 20.51

2187.24 -24,59 _2,82 202.17 107.49 21 32 I 1167.2 -tS.IY V.39

1956,94 -2?.59 14,18 201.09 110,97 22 41 44 95S,9 -IS.SO 351.11

DIFFERENTIAL CORRECTIONS

YD( !.3550 TRA 2,212S TC3-4,SlS? |AU .|SO|

ROE .R949 RRA 1.1435 RC3-1.4387 FAD .|6435

FDE 4.32?0 FRA R.5S|? FC-10.69|2 RiP 9703

90[ 1.522? IRA 2.4905 Be3 4.$35T FSP 2633

HID-CC_RSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

3GT 5294,7 SGR 2383.8 SG3 1439.2 ST 118.6 8R 60.g SS ttS.S

RRT ,9743 RRF .il?5 RTF o_,52 CRT ,RggR CR8 ",9970 CIT -.lily

SGB 5794,3 R23 .1742 Rt3 ,$823 LSA 17?.O NSA 7,0 38A ,I

8G1 5773.8 |62 433.5 THA 23,59 ELI 133,4 EL2 .6 ALF 27,I?

LAUNCH OAT[ APR 18 1971 PLIGHT TIME 2SO,DO ARRIVAL DATE DEC 24 IS?!

HELIOCENTRIC COliC

RL 130.20 LAL ,DO

RP 217,43 LAP -.2R

R¢ 130.?17 GL tO.St

FLANETOC_NTRIC CONIC

¢3 13.302 VHL 3.94?

LNCN A2NTH LNCH TIME

SD.OD 18 2 ?

60.DD 16 35 $3

?0.00 17 2? $9

90.00 18 33 25

gO.O0 19 53 3?

100.90 21 lS 17

110.00 22 2? 25

DISTANCE SS4,271 EARTH TO MARS

LOL 20?.32 VL 32.893 GAL -3,$0 AZL 88.S1 HCA IS3.41 SNA 183,22 ECC ,!9050 INC I.IR3S Vl 29.9RS

LOP 40,?3 VP 22°250 GAP 2.20 AZP 91.13 TAL 33?,10 TAP 170,37 RCA |43,32 APO 218.13 V2 29.219

GP -20,93 ZAL |33.46 ZAP _)o30 ITS |TI.0T ZAE I08.TI [T[ IS?,31 ZAC |2°33 ETC 2T0.?? LVl t0.42

OLA 2.St RAL 339.|S RAD sssg.7 V£L IS.S4| PTH 6.IS VHP 3,39| SPA *43.$? RAP 293.71 ECC !.2189

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C|T TIM INJ 2 LAT INJ 2 LONG

30g3,8g -34,71 96.40 lgS,9? 124,SS IS 53 41 2Dg3,g -IR,51 71.20

2gg6.08 -30,17 99.63 19g,26 113.10 1? 28 49 1996.1 -16.46 69,25

2831.16 -26.11 $1,37 201,45 112,63 1| 15 31 1851.? -14.57 5R,89

2146o74 -23o17 67,D? 202.?0 I99.38 19 l? 32 1646.Y -|3.19 44.15

238?.98 -22.98 46.45 203.10 198.14 20 33 25 1398.0 -12.63 25.40

2121,22 -23,1? 28,43 202,?D I99.38 21 5! 31 1121.2 -13,16 5.52

1898.48 -26.11 10.25 201.45 |12.65 22 5g 4 8g8.5 -14.57 347.81

ONRIT DETERM[NATZON ACCURACY

ST 1|8.2 SR 55.2 SS 114.5

CRT *9g95 CRS -.9956 CST -.99?5

LSA 173.4 USA 6.5 SSA 1.1

ELI 130.4 EL2 1.6 ALF 29.02

DIFFERENTIAL CONRECTIONS

TD[ 1.3269 TRA 2.3488 TC3"4.??43 BAU .88D3

RDE .6281 RRA 1o9431 RC3-1o3074 FAU *16596

FOE 4.21g3 FRA 8.?579 FC-10.8911 B|P 985?

9DE 1.4680 BRA 2.STD8 DC3 4.9593 FSP 2691

MID-CO_RSE EXECUTION ACCURACY

$GT 5418.1SGR 2141.1 $63 1455.?

RRT .9743 RRF .9965 RTF .9?63

3GB 5891.0 R23 *1?27 RI3 ,9817

3G1 5873.? SG2 450.2 THA 29.94

635



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) ,

LAUNCN DATE AFR 19 1971 FLIGHT TIME 291.00 ARRIVAL DATE DEC 2$ 18?1

NELIOCENTRIC CONIC DZSTANCE 59e,425

RL 190,20 LAL .0O LQ4. 207,32 VL 31,2D8 G&L -3.l? AZL eg,O4 HCA 104,3S SNA

R? 217,79 LAP -.24 L_ it,IT VP 22,243 GAP 2.03 AZP 90,93 TAL 339,?9 TAP

RC 171.668 GL 8.480P -18.45 ZAL 134,|9 ZAP 67.70 _TS |71,12 ZA[ |07,41 ET[

PLANETOCENTRIC CONIC

C3 13.$69 VHL 5,$56 DLA .St RAL 340.69 FAD 6639.7 VEL ||,591 PTH 6.60 VMP

LNCN AZNTN LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC

50.00 16 15 30 3098.20 -33.30 94.16 196.44 IE$,19 |7 4 28

60.00 16 52 14 2955.19 -28.93 66.25 199.80 119,46 17 41 29

70.00 17 43 31 2604.3?* -24.82 76.29 202,07 114.25 18 30 15

S0.00 18 50 56 2893.25 -21,92 63.59 203.38 110.80 19 34 9

90.00 20 11 39 2331.70 -20.84 44,79 203.61 109.86 20 50 9!

109.00 21 33 48 2067.72 -21.92 24,95 203.39 110.80 22 815

110.00 22 42 97 1851,18 -24.82 7.21 202.0? t14.25 23 13 48

DIFFERENT|AL CCRRECTIONS MID'COURSE EXECUTIQN ACCURACY

TOE 1.3094 TRA 2.4812 TC3"4,9100 6AU ,9030 SGT 36?6.5 SGR 1993.9 SG3 1490.0

ROE .5754 RRA .9565 RC3"1.1902 FAU .16676 RRT .9741 RRF .9953 RTF .9775

FOE 4.1100 FRA 8.8?73 FC-|0.7993 6SP 10010 SGB 6003.3 R23 .1684 RI3 .9615

BDE 1.4305 BRA 2.6592 8C3 5.0522 FSP 2685 901 5988.7 SG2 418.6 THA 18,63

EARTH TO MARS

183.31 2C¢ ,|9|28 1kC .9994 V! 26,669

|?t.34 RC$ |48,25 APO ESS.3I V2 29.229

186,22 ZA¢ 84,12 [TC 2?0.69 LVI 9.08

3,362 DPA "46,05 RAP 292.$6 £CC 1,2200

INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2058,2 -16,80 74.94

1955.2 -14.76 67.14

1804,4 "12.86 56.27

1993.2 -11.49 41.09

1331.7 -10.96 22.11

lOG?,? -11.49 2,43

651.2 -12.88 345.18

_DIT DETERM|NATION ACCURACY

8T 116.1 SR 50.4 $8 112.2

CRT .9983 CRS -.$937 CST -.9982

LSA 170,4 NSA 6.2 SSA 1.2

ELI 126.4 EL2 2.? ALF 23.08

LAUNCH DATE APR 18 1971 FLIGHT TIN( 254.00 ARRIVAL DATE DEC 26 1971

HELIOCENTRIC COM|C DISTANCE 602.575

RL 150.20 LAL .00 LOL 207.32 VL 32.304 GAL -3.?4 AZL 89.25 HCA 195.69 SNA

R? 218.15 LAP -.20 LOP 43.01 VP 22.20T GAP 1.87 AZP 90.73 TAL 336.41 TAP

RC 173.829 GL 6.62 GP -17.07 ZAL 134.61 ZAP 66,16 £T8 171.19 ZAE 106,07 [T[

PLANETOCENTRIC CONIC

C3 13.493 VHL 3.673 DLA "*?4 RAL 34i,35 flAD 6639.8 VEL 1|.357 PTH 6,60 VHP

LNCN AZHTN LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME

50.00 16 23 23 3029.37 -32.12 92.41 197.04 127.20 17 13 53

60.00 17 3 45 2922,00 "27,70 89.16 200.4? 120.53 t7 52 27

70.00 17 56 31 2703.83 -23.72 75.84 202,61 115.33 18 42 S?

80.00 19 5 56 2549.53 "20,$4 60,79 204.1? 111.86 19 48 26

90.00 20 2? 43 2283.60 -19,76 41.84 204.62 110.63 21 9 46

100.00 21 48 48 2024.00 -20,84 22.16 204.17 111.88 22 22 32

110.00 22 56 18 1812.65 -23.72 4.76 202.81 113.33 23 26 30

DIFFERENTIAL C(3_RECT|ONS MID-COURSE [XECUT|ON AccuRACY

TOE 1.3062 TRA 2.6167 TC3"9.0127 BAU .6249 SGT $663.0 SGR 1791.4 903 I487.2

RDE .5388 RRA .8796 RC3"1.0765 FAU .16563 RRT .9730 RRF .9936 RTF .9778

FOE 4.0334 FRA 8.9690 FC'10.6270 6SP 10246 3GB 6130.6 R23 ,1641 R13 .9812

80( 1.4122 6RA 2.7606 0C3 5.1270 FSP 2689 80| 6117.? SG2 396.5 THA 16,63

EARTH TO MARS

183.41 [CC .19209 INC .7523 Vl 29.665

1?2.10 RCA 148.18 APO 218.64 V2 25.189

185,30 ZAC 85.51 [TC 270.63 LVI ?.62

3,382 DPA -40,73 RAP 292,33 ECC 1,2261

PO CST TIN INJ 2 LAT INJ 2 LONG

2029.4 -15.40 ?3.23

1922.0 -13.37 69.44

1765.6 -11.48 94.18

1549.5 -10.09 36.57

1285,? -9.56 19.43

1024.0 -10,09 359.94

812,6 -1/,48 343.07

¢_DIT DETERMINATION ACCURACY

8T 119.0 6R 46.? SS 110.5

CRT .9962 CR8 -.9914 ¢ST ".9968

LSA 168.9 HSA 6.1 SSA 1.4

ELI 127.8 EL2 3,8 ALF 21.36

LAUNCN DATE APR 18 t971 FLIGHT TIME 256.00 ARRIVAL DATE DEC 30 1071

HELIOCENTRIC CONIC DISTANCE 606,721 EARTH TO MARS

RL 150.20 LAL .00 LOL 207.32 VL 52.310 GAL -3.81AZL 89.42 HCA 196.83 SMA 163.51 ECC .19294 [N_ .5785 Vl 29.693

R? 216.51 LAP -.1? L_ 44.15 VP 22.170 GAP 1.?0 AZP 90.55 TAL 336.02 TAP 172.85 RCA 140,10 APO 218.92 V2 29.149

RC J76.400 GL 5.04 GP -15.86 ZAL 135.37 ZAP 64.66 ETS 171.26 ZAE 104.72 ETE 184.$1ZA¢ 86.72 ETC 270.57 LVI 6.89

PLANETOCENTRIC CONIC

C3 13.661VHL 3.696 OLA -2.05 RAL 342.33 RAO 6639.9 VEL 11.564 PTH 6.61VHP 3.388 DPA -39,56 RAP 291.80 ECC 1.2248

LNCH AZNTH LNCH TIME L-[ TIME [NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 IS 32 3 3003.03 -31.15 91,03 197.74 |27.97 17 22 8 2006,0 -]4,28 78.16

60.00 17 15 48 2894.98 "26.75 $4.5_ 201.21 121.34 18 2 3 1895.0 -12.22 94.98

70.00 10 8 27 2734.27 -22.79 73.87 203,61 118.16 10 54 ! 1734.3 -10.33 32.44

SO.OO 19 18 58 2513.59 -19.91 58.53 205.01 112.72 20 0 50 1513.6 -8.gz 36.54

?0.00 20 41 ]9 2247.75 -18.83 39.45 205.48 !!1.50 21 18 47 1247.7 "8.39 17.28

100.00 22 t 48 1988.06 -19.91 19.89 208.01 112.72 22 34 56 988.1 -8,92 387.91

_2O.OO 23 ? 53 1781.08 -22.79 2.79 203.6] l|6. J6 23 37 35 F81.5 -10,33 341.36

O|FF£RENTI4L CCRRECTIONS N|D-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70[ 1.3094 TRA 2.7508 TC3-5.1000 IAU .9499 $GT 1044,9 3DR 184?,? 603 1477,4 ST 120.1 82 43.3 9l 108.9

RO[ .5058 RRA ,8192 RC3 -.9763 VAU .16414 RRT .9713 RRF .9916 RTF ,_,83 CRT .9932 CR8 -.9888 C$! -.9698

FOE 3.9381FRA 9.0170 FC-10.4063 DSP 10480 $GB 6209,4 R23 .1579 R!3 ,9010 LSA 18T.7 M|A 6.3 88A 1.4

DOE 1.4041 8RA 2.88?4 BC3 5.1826 FSP 24?3 8Gt 0253.9 $02 378.4 TNA I4,89 ELI lET,? [LZ 4,8 ALR IS.82

LAUNCH OA?E APR IA |971 FL%GHT T|ME 258,00 ARRIVAL DATE JAN 1 1972

HELIOCENTRIC CONIc OIBTANC[ 610,813 EARTH TO MARl

RL 150.20 LAL .DO L_. EO?.3E VL 3E.31Y 6AL -3.tl A2L 89,12 MCA 197,li IMA ll$,ll [C¢ .11682 INC .423E VI El.Ill

RP 218,88 LAP -,13 LOP 49.63 VP 26.134 GAP 1.34 At? IO.40 TAL 335,R3 TAP 173.59 RCA 140,03 APO |II.2t VE II. tOI

RC 178.98I 4L 3.67 GP -14.79 ZAL 133.89 ZAP 63.26 2TS 171.34 ZA[ 103,38 [TC 163,83 ZA¢ 67,60 (TC 2?0.52 LV! S,98

PLANETQ¢ENTRIC CONIC

C3 13.862 VHL 3.723 DLA -3.16 RAL 343,23 RAO 6640.0 VEL !1.573 PTH 6.62 VHP 3.400 DPA -38.33 RAP 291.36 ECC 1.2231

LNCM AZNTH LNCN TIME L-I TIME INJ LAY [NJ LONG INJ RT ASC INJ AZMTH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

30.00 16 39 43 2987.14 "30.36 99.93 198.48 128.§7 17 29 30 1987.1 -13.34 71.34

60.00 !? 22 3g 28?2.96 -25.9? 83.t? 202.D! 121,97 J8 JD 32 1673.0 -11.23 02.98

70.00 16 18 37 2?08.39 -22.00 72.2? 204,49 1|6,81 1g 3 43 1708,4 -9.37 51.03

$0.00 lg 30 18 2483.97 "19,12 $6.68 209,09 113.39 20 II 42 1484.0 -7.gs 34,88

90,00 20 93 12 2216.44 -18.04 3?,49 206,3? 112,16 21 30 g 1213,4 -?,42 13.50

100,09 22 13 10 tgs8,44 "19.12 18,03 203.89 1|3.38 22 43 48 938.4 -?.93 356.24

110.00 23 18 3 ]759.21 -22.00 l.lg 204.45 116,81 23 4? 19 755.2 -9.3? 339.97

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION AccuRACY ORBIT OFTERMIKATION ACCURACY

TO[ 1.3214 TRA 2.A661 TC3-5.1689 BAU .9718 SGT 6Z23.8 6DR 1321.2 SG3 1463.2 ST 121,6 SR 40,9 69 107,4

RD[ .4821MRA .7483 RC3 -.8843 FAU .19174 RRT .9689 RRF .9889 RTF .9786 CRT .9393 CR3 -.g852 C$T -.gggs

FDE 3.8972 FRA g,0428 FC-10.1012 BSP 10790 SGB 640?.0 R23 ,1515 R13 ,9807 LSA 167.3 NSA 6.6 GSA 1,5

BDE 1.4096 BRA 2.98J5 BC3 8.2441FSP 2650 $G1 6396.5 $02 366.3 THA 13,37 EL1 129.3 EL2 S,7 ALF 18.44

6_6



JPL TM 33-1OO EARTH--MARSTRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 18 IS71

NELI(XENTIIC CONIC

RL 150.20 LAL ,DO

RP 219.28 LAP -.O8

Re 181.572 GL '.48

PLANETC'CENTRIC CONIC

C3 14.090 VNL 5.?$4

LNCM AZNTH LNCH TINS

SO.DO 16 46 34

60.00 17 30 30

70.00 18 27 36

80.00 18 40 18

90.00 21 5 40

100.00 22 23 10

110.00 23 27 2

FLIGHT TIN( 190,00

OIITANCE $1$,000

3[.114 iAL "3.S? AZL 89.1! NCA li9.OI RNA

ARRIVAL DATE JAN 3 IS78

EARTH

18],1| [CC .!|474 INC

70 HAMS

LOL |Ol.ll VL .Ill? Vl 18.6SI

LOP 46.4| VP 2[.068 GAP 1,37 AZP 90.21 TAL 335.23 TAP !14.32 RCA 147.85 APO 218.81 V2 8S.068

6P "13.84 2AL 15S.$8 2AP St.Sg [TS S71.42 ZAE |02.04 [TE 183.25 ZAC 88.?$ ETC 270.48 LVI 5.18

OLA "4.|0 RAL 344.08 RAD 6640.! VEL 1|.S92 PTH 6°93 YHP 3.417 DPA "37.61 RAP 281.00 E¢C i.,SIl

L-i TIN( INJ LAT liJ LONG INJ RT ARC INJ AZHTN INJ lINE PO CST TIN INJ 2 LAT INS 2 LONG

20?1.92 -[9.11 89.06 199.27 t28.04 17 59 9 1911.9 -12.59 ?0.68

2655.09 -2S,32 82,10 202.83 122.41 18 18 S 1855.1 -ID.S1 62,09

2687.18 -21.34 10.98 205,32 117,32 19 12 25 I607,2 -8.58 49.91

2459.54 -18,45 55.17 206,79 113.90 20 21 18 1459.5 -7.15 56,5[

2190.57 -17.3? 35.89 207.28 112.67 21 40 10 1190.6 -6.61 14.05

1954.01 -IS.45 16.54 206.79 113.90 22 55 24 g34,0 -?.15 354.88

1734.00 -21,34 359,89 205.32 t17.32 23 55 56 734.0 -8.58 538.83

DIFFERENTIAL CCRR[CTIONS

TOE 1,3567 TRA 3.0191 TC3-S,2510 BAU .9970

ROE .4626 RRA ,6915 RE5 -.6041 FAU .15929

FOE 3.8344 FRA 6.0856 FC5"9.?8?4 DSP 10993

6DE 1.4145 8RA 3.09?2 BE5 5.2924 FRP 2625

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACC_ACY

9GT 839i,7 8GR 1407.9 8G3 1444,! ST 125.5 SR S8.Y 88 108.8

RRT ,9858 RRF .98S6 RTF .9788 CAT ,8846 CR8 -.8812 CIT ".699Y

869 8550.? R2S .143R R15 .9606 LSA IS7.1 NIA 7.0 86A 1.5

5G| 6541.0 8_2 357.2 THA 12.03 EL1 129.2 EL2 6.5 ALF 17.20

LAUNCH DATE APR 18 1971 FLIGHT TIN( 282.00 ARRIVAL DATE JAN 5 1972

HELIO(ENTNIC CC_NIC

RL 150.20 LAL ,DO

NP 219.62 LAP -.06

DISTANCE 619,133 EARTH TO MARS

LOL 207,32 YL 32,330 GAL -4,06 AZL 89.83 HCA 200,2[ 5MA 103.94 ECC .18569 INC .1849 VI ll.Si8

LOP 47.54 VP 2[.082 GAP 1.20 AZP 80,19 TAL 334,82 TAP IT3.04 RCA 147.87 AIq_ 219,62 V2 25.026

RC 164.172 GL 1.4S

PLANETO¢ENTRIC CONIC

C3 14.341 VHL 5.78?

LNCH AZNTH LNCH TINS:

50.00 16 52 42

60.00 17 3? 31

70.00 18 35 34

80.00 19 49 10

90.00 21 12 55

100.00 22 52 2

110.00 ,3 55 1

GP "12.99 ZAL 156.04 ZAP 60.51 ITS 111.51 ZA[ 100.71 ETE 182.74 ZAC 89.61 LVl 4.4[

DLA -4,90 RAL 544.88 RAD 6640,2 VEL 11.593 PTH 6.64 VHP 3,436 DPA -36.?8 RAP 290.71 ECC 1,2560

L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

2959,?6 -29.19 88.58 200.07 129.40 17 42 2 1959.8 -11.99 70.13

2840.59 -24,78 81.25 203,67 122,86 18 24 31 1840.6 -9.89 61.36

2669.88 "20.80 69.93 206.20 117.72 19 20 4 1669.8 -7.94 48.99

2439.46 "17.89 53.95 207.10 114.51 20 29 49 1439.5 "6.48 52,59

2169.24 -16.80 34,58 208.20 113.09 21 49 4 1169.2 -5.93 12.83

1913.94 -17.89 t5.31 207.70 114.51 23 556 913.9 -6,48 353.76

1716,69 -20.80 350.85 206.20 117.72 24 3 57 716.7 -7.94 537.91

ETC 270.46

DIFFERENTIAL CORRECTIONS

TOE 1.3581 TRA 5.1542 TC3-5,2779 BAU 1.0219

ROE .4478 NRA ,6400 RE3 -*7310 FAU .15622

FDE 3.7830 FRA 9.0130 FC5"9,4305 BSP 11263

DOE 1.4300 ERA 5,2195 BE3 5.3283 FSP 2594

LAUNCH DAT( APR 18 1971

HELIOCENTRIC CONIC

HID-CCURSE EXECUTION ACCURACY ORBIT OETERN|NATION ACCURACY

8GT SS68,4 SGR 1307,6 563 1422,6 8T 125.5 SR 36.9 86 104.6

RRT .981? RRF .9813 RTF °9789 CRT ,9790 CRS -.9YS8 CIT -.9998

$GB 6697,3 R23 ,1365 R13 ,9803 LSA 167.3 NSA Y.5 8SA 1.5

SGI $888.0 562 332.1 THA 10.87 ELI 130.6 EL2 ?,2 ALF 16.10

FLIGHT TIN( 264.00 ARRIVAL DATE JAN Y 1972

DISTANCE 625.291 EARTH TO MAR8

RL 150.20 LAL .00

RP 219,99 LAP -.02

RC 188.761GL ,51

PLANETOCENTRIC CONIC

C5 54.811 VHL 3.822

LNCN AZNTH LNCN TIN[

S0.00 18 58 16

60.00 17 43 48

70.00 18 42 42

80.00 19 57 4

90.00 21 21 8

100,00 22 39 58

llO.OO 23 42 8

LOL 207.32 VL 32.338 GAL -4.13 AZL 89,94 HCA 201,34 SNA 183.86 ECC ,19867 INC .DIS3 Vi 28.695

LOP 48,SS VP 22.026 GAP 1,04 AZP 90,06 TAL 334.41 TAP 175,?3 RCA 147,76 APO 220,14 V2 24.987

GP -12.22 ZAL 15?,29 ZAP 59.30 ETS 171.80 ZA[ 99.41 IT[ 182.30 ZAC 90.38 ETC 270.44 LV! 5.7_

DLA -5.58 HAL 345.63 RAD 6640,3 7EL II.SD5 PTH 6.65 VHP 3.459 OPA -IS.OR RAP 290,49 ECC 1.2408

L-I TIN[ INJ LAT IRa LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

2950.17 -28.77 87.84 200.88 129.68 17 47 26 1950.2 -11.S2 86.?1

2829.02 -24.39 SO.ST 204.33 123.16 18 30 50 182g,0 -9.59 89.81

265_.85 -20.35 65,09 207.08 118.04 19 28 58 1655.9 -7.4! 48.24

2428.05 "1?.43 52.95 208.81 114.63 20 31 27 1423.0 °5.84 31,48

2151,74 -18,33 33.51 209.12 113.41 21 37 l 1151,? -5,38 |1.84

1897.52 -17.43 14.31 208.61 114.63 23 I! 33 891.5 -5.94 552.85

1702.$7 -20.35 358.00 201.08 118,04 24 |0 31 702.7 -?.41 351.16

DIFFERENT l AL CORRECTIONS

TD[ 1.3834 TRA 5.8882 TC3-5,8118 IAU 1.0489

ROE .4380 RRA .5928

FOE 3.7831 FRA 8,8717

6D[ 1.4505 SRA 3,3422

LAUNCH DATE APR 18 1971

HELIOCENTRIC C_llC

RL 150.80 LAL .DO

RP 220.56 LAP .01

RC 189.399 GL ".31

PLANETOCENTRIC CONIC

C3 14.899 VHL 5.860

HID*COURSE EXECUTION ACCURACY ORBIT OETERNIMATION ACCURACY

8GT 8735.3 5GR 1218.0 $63 13g8.5 8T 127.7 8R 3S.5 88 105.5

RCS -.SSST FAU .13314 RRT .9567 RRF .9795 RTF ._,50 CRT .iYZT CR8 -.9110 ¢81 -.i9gl

FC3-g,0?38 DiP 11534 $GB 6844,7 R23 *|283 R|3 ,9862 LSA 187,8 NSA 8.1 SIA 1.4

8C3 5.3592 FSP 2536 361 883S.8 SG2 349.2 THA 9.84 ELl 132.3 EL2 ?.9 ALF 1S.11

FLIGH1 TIN( 268,00 ARRIVAL DATE JAN 9 18?2

DISTANCE 621,384 EARTH TO MARS

LOL 201.32 VL _2,349 GAL "4,_1 AZL go,D4 HCA 202,4S 8HA 184,08 ECC ,19768 INC ,0377 VI 29.$65

LOP 4g.?s VP 21.990 GAP ,8? AZP 8g.g? TAL333.g9 TAP 176.44 RCA 147.69 APO 220.47 V2 24,848

GP -11,33 ZAL 151,?3 ZAP _.OS ITS I71.69 ZAE 98,12 ET[ 181.92 ZAC 91.07 ETC 2?0.43 LVl 5.15

DLA -6,|8 RAL 346.33 RAD 8640,3 V[L 11,617 PTH 6.66 VHP 3,484 OPA -35.35 RAP 290,32

LNCH AZNTH LNCH TIRE L-1 TINE INJ LAT ]NJ LONG 1NJ RT A$C INJ AZMTH

50.00 17 3 18 2942,76 -28.48 8?,43 201,11 129.89

80.00 l? 49 30 2818,g2 -24,02 80,04 205.38 123,38

70,00 18 49 9 2644,64 -19o99 68.42 207.97 118,28

80,00 20 4 8 2409.?6 "17.03 32.14 209,32 114.89

90.00 21 28 30 2137.$2 -IS.95 32,65 210.04 113.67

100,00 22 4? 0 1884.23 -17,05 13,31 209.52 114,89

110.00 23 48 33 1691.49 -19.99 35?.35 207.0? 118.28

OIFFERENTIAL CORRECTICN6 NID-COUR3E EXECUTION ACCURACY

SGT 6899.8 8DR 1138.4 $63 1373,2

RRT ,gRoG RRF *g?03 RTF .9780

8GB 69g3.0 R23 .1207 R_3 .9800

861 Gg84,3 SG2 349,2 THA 8,94

TDE 1,4137 TRA 3,4263 TC3-5,3462 BAU 1,0717

ROE .4273 RRA ,$4g5 RC3 ",6084 FAU ,14g61

FDE 3,6916 FRA 8,9230 FC3-8,6g69 BSP 1181?

602 1.4768 BRA 3,4701 BC3 5,380? FSP 2518

ECC 1.2452

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

17 52 21 1942,8 -tl,t5 88.38

18 36 29 191g.9 -g.o0 6D.36

18 33 11 1644.6 "6.98 4?.65

20 44 l? 1400,8 "§.49 30.74

22 4 8 I137,5 -4.92 II.04

23 18 24 884.2 -5,49 352,tl

24 16 44 691,5 -6.98 338.5?

ORRIT DETERMINATION ACCURACY

8T 130,1SR 34.0 88 102,1

CRT *9657 CR8 -*g664 CST -.gg98

LSA 168,? NSA 8.6 $SA i,4

ELI 134.2 EL2 8.8 ALF 14,23

831



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 16 1671

NELIC_ENTR IC CONIC

RL 150.20 LAL .00

RP 220.74 LAP .05

RC 192.025 GL -1.04

PLAN[TOC[NTRIC CONIC

C3 15.202 VHL 3.699

LNCH AZNTH LNCH T|ME

50.00 17 • 55

60.00 I• 34 59

TO.00 18 54 53

80.00 20 10 2g

90,00 21 35 6

iOO.O0 22 53 20

110,00 23 54 19

PL|RflT TIN[ 865,00

DI8TkNC[ 631,S02

-4,30 AZL 90.13 HCA 203.S? INA

ARRIVAL OAT[ JAN 11 1672

LQL 207.32 VL 32,3S2 GAL

LOP 30.69 VP 21.954 GAP .71 kip 89.88 TAL 333,56 TAP

_P -10.90 ZAL 136.15 ZAP 56.90 (T$ 171,78 ZAE 96,85 ETE

[ARTN TO MARl

184.20 [CC ,196•2 INC .1813 Vt 29.86|

177.14 RCA 147.80 APO 220.61 V2 24,804

|81,5R ZAC 91,70 ETC 270.43 LVI 2.56

OLA -6,68 RAL 34?,04 RAG 6140,6 VEL 11.630 PTN 6.6? VMP 3.511 DPA -34.73 RAP 290.21 ECC 1.R502

L-i TIME |NJ LAT INJ LONG INJ RT AGE INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

293?,23 -26.20 8?.13 202,54 130.05 t? 36 52 1937.2 -10.66 69.15

2612o92 -23.75 ?9.63 206,24 123.57 16 41 52 1812.9 -6.?0 60.02

2635.83 -19.71 6?,89 208.R6 118.47 19 38 49 1635.6 -6,66 47.16

2399.16 -16.•5 SI.5D 210,43 115.09 20 50 28 1599,2 -5.14 30.16

2128.1| -15.63 31.96 2t0,96 113.87 22 10 32 1126,1 -4.56 10.40

1673,64 -16.75 12.87 210.43 115.09 23 24 34 673.6 -5.14 351.52

1682,64 -19,71 356.81 208.86 118.47 24 22 22 682.6 -6.66 336.10

DIFFERENTIAL CCRRECTION5

TOE 1.4455 TRA 3.5626 TC3"5,3705 DAU 1.0973

ROE .4204 RRA ,5095 RC3 -.5566 FAD .14621

FOE 5.6480 FRA 8.8590 FC3-8.3266 DSP 12082

80[ 1.5053 8RA 3.5988 BC3 5.3993 FSP 2473

LAUNCH DATE APR 18 1971

HELZOCENTRI¢ CONIC

RL 150.20 LAL .00

RP 221.12 LAP .09

RC 194.639 CA. -1.69

PLANETOCENTRIC CC_NIC

C3 15.520 VHL 5.939

LNCH AZMTH LNCH TINE

50.00 17 12 8

60.00 17 39 21

70.00 19 0 6

80.00 20 16 12

90.00 21 41 2

100.00 22 59 4

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT ?059.4 6GR 1066.7 $63 134¢.0 8T 132.6 6R 52.9 65 100.6

RRT .9432 RRF .9632 RTF .9790 CRT .9582 CR6 -,9605 CST -,9996

SG8 7139.6 R23 .1131 R13 .9796 LSA 169.5 NSA 9,2 664 1.4

661 7130,9 662 351.0 THA 6.13 ELI 136.3 EL2 9,2 ALF 13.44

FLIGHT TIME 270.00 ARRIVAL DATE JAN 13 1972

DISTANCE 635.615 EARTH TO NARS

LCL 207.52 VL 52.360 GAL -4.38 AZL 90.21HCA 204.68 SNA 184.53 ECC .19980 |NC .2063 V1 29.685

LOP 32.00 VP 21.918 GAP .54 AZP 89.81 TAL 333.|4 TAP 1•?.82 RCA 147.50 APO 221.16 V2 24.665

GP -10,55 ZAL 138.57 ZAP 53,77 ITS 171,86 ZA[ 95.61ET[ 181.29 ZAC 92.2? [TC 270.44 LVl 2.03

DLA -7,11 RAL 34•,70 RAD 6640.8 V[L 11.643 PTH 6.68 VHP 3.540 DPA -34.16 RAP 290.24 [CC1.2554

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

2933.31 -28.03 86.91 203.36 130.16 18 1 2 1933.3 -10.88 66.98

2807.76 -23.56 ?9.33 207.10 123.70 18 46 6 1807.8 -8.4• 58,76

2629.10 -19.49 67,49 209,74 118.62 19 43 36 1629.1 -6.40 46.83

2390.90 -16.51 51.01 211.33 115.24 20 36 3 1390.9 -4.66 29.?0

2117.14 -15.56 31.42 211.87 114.02 22 16 20 1117.1 -4,26 9.90

1865,37 -16,31 12.37 211.33 115.24 23 30 9 865.4 -4.86 551.0T

675.9 -6.40 335.74

_BIT DETERMINATION ACCURACY

ST 135.1 6R 32.0 $6 96.8

CRT .9501CR5 -.9545 CRT -.9996

LSA 170,? NSA 9,? SSA 1.4

ELI 136.3 EL2 9,7 ALF 12.73

110,00 0 3 29 /675.92 -19.49 356.41 209.?4 1|8,62 0 31 23

DIFFERENTIAL CCRRECTZON5 MID-COURSE EXECUTION ACCURACY

• DE 1.4808 TRA 3.?009 TC3-5.3868 BAU 1.1227 8GT 7218.3 6GR 1003.1SG3 1318,4

ROE .4156 RRA .4724 RC3 -.5098 FAU .14245 RRT ,9342 RRF .9547 RTF ,9?88

FOE 3.6110 FRA 6,7923 FC3-?.9462 86P 12358 8GB 7265,7 R23 .1065 R13 .9795

BOG 1.5380 BRA 5.7309 BE3 5.4109 FSP 2431 SGI 7277.1 562 354,8 THA ?.42

LAUNCH DATE APR 18 1971 FLIGHT TIRE 272.00 ARRIVAL DATE JAN 15 1972

HELIOCENTRIC CONIC DISTANCE 639.722 EARTH TO MARS

RL 150.20 LAL .00 LOL 207.52 VL 32,366 GAL -4.4• AZL 20.28 HCA 205.79 8HA 184.46 GEE .20090 INC ,2793 Vl 29.865

RP 221.50 LAP .12 LOP 53.11 VP 21.883 GAP .38 AZP 89.75 TAL 332.•0 TAP 17R,49 RCA 147.40 APO 221.52 V2 24,821

RC 197.299 GL -2,27 GP -9.Jl ZAL 136,99 ZAP 54.67 [TS 171,95 ZA[ 94.39 [T[ 181.03 2AC 92.76 ETC 2?0.45 LVI 1,53

PLANETOC[NTRIC CONIC

C3 15.851VHL 5.981DLA -7.47 RAL 348.54 RAG 6640.9 VEL 11.657 PTH 6,69 YHP 3,5710PA -33.64 RAP 290,12 ECC 1.2609

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ A2NTH [NJ T[NE PO C6T TIN INJ 2 LAT INJ 2 LONG

50,00 17 16 2 2930.81 -27.92 86.77 204.19 130.23 18 4 52 1930.8 -10.58 68,87

60.00 16 3 38 2804.18 -23.42 79.13 207.95 123.78 tR 50 22 1804,2 -8.32 59.59

70.00 19 4 51 2624.19 -19.33 67.20 210,62 118,72 19 45 35 1624.2 -6.22 46.57

80,00 20 21 22 2384.67 -16,33 50.63 212,23 115.35 21 ! 6 1384.7 -4.65 29,35

90,00 21 46 24 2110.31 -15.19 31,00 212.77 114.14 22 21 34 1110.3 -4,06 8.51

100.00 25 4 14 1859.14 -16.33 12.00 212.23 115.35 23 55 13 659,1 -4.65 550,?2

!10.00 O 8 13 1671.01 -19.33 356.12 210.62 116,72 0 36 5 671,0 -6,2_ 335.48

DIFFERENT IAL CGRRECT|ON6 MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 1.5180 TRA 3.8300 TC3-5.3997 6AU 1.1486 $GT 7369.2 Sr, R 946.1 363 1289.9 6T 137.? 5R 31.2 58 98.6

ROE ,4123 RRA .4370 RC3 -,4684 FAD .13862 RRT ,5238 RRF ,5446 RTF ._,57 CRY ,841Y CRY -,R4?Y COT °.9997

F02 3,5727 FRA 8.7145 FC3-?,5818 BSP 12619 SUB 7429,? R23 .1000 RI3 .9793 L$A 171.9 NSA 10.3 S$A 1,4

606 1,5730 6RA 5.8630 0C3 5.4200 FSP 2383 $GI 7421,0 6G2 359.6 THA 6.76 [LI 140,6 EL2 10.3 ALF 12.10

LAUNCH DATE APR 16 1971 FLIGHT TIME 274,00 ARRIVAL OAT[ JAN 17 1972

HELIOCENTRIC CONIC DISTANCE 643,824 EARTH TO MARS

RL 150.20 LAL .00 LOL 207.32 VL 32.3?6 $AL -4,56 AZL 90.35 NCA 206.89 6NA 184,§9 [CC .20203 INC .3475 VI t|.ii5

RP 221.86 LAP .16 LOP 54.21VP 21.048 GAP .21AZP 89,69 TAL 332.26 TAP 179,15 RCA 147.30 APO 221.89 V2 24.780

RC 199.945 8L -2,70 GP -9.34 ZAL 139.40 ZAP 53.61 [T6 172.04 ZAE 93.19 ETE 160.79 ZAC 93.26 ETC 270,48 LVI 1.05

PLANETOCENTR|C CONIC

C3 16.196 VHL 4.024 OLA -?.•6 RAL 346.95 RAG 6641.1V[L 11.672 PTN 6,71VHP 3.603 DPA -33.16 RAP 290.15 2CC 1.2665

LNCH AZNTH LNCH TIRE L-I. TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 17 19 37 2929,55 -27.87 66.70 205.02 130,26 18 8 27 1929.5 -IU,SO 88.81

60.00 18 ? 35 2802.00 -23,34 ?9.00 208.81 123.84 18 54 17 1802.0 -8.22 59,48

70.00 19 9 tl 2620.8• -19.22 87.01 211.49 118,79 19 52 52 1620.9 -6.99 46.39

80.00 20 26 3 2580.23 -16.20 50,37 213.12 115.43 21 5 43 1380,2 -4.50 29.11

go.o0 21 $1 14 2105.38 -15.06 30,71 213.67 114.22 2? 26 20 1105.4 -3.90 g.23

100.00 23 8 55 1854,70 -16,20 11.?3 213,12 115.43 23 39 49 854,7 -4.50 550.48

110.00 0 12 33 1667.69 -1g,22 335.g2 211,49 118,7g 0 40 21 667.7 -6,09 355.31

DIFFERENTIAL CCRRECTION$ HID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION AccuRACY

TOE 1,5571TRA 3.g701 TC3-5,4083 8AU 1,1748 5GT 7519.4 $GR 893,2 565 1280,9 5T 140.5 6R 30,5 SS g?.4

RDE ,4103 RRA .4056 RC3 -.4315 FAU .13525 RRT ,9119 RRF ,9328 RTF ,9783 CRT .9529 CR$ -.940• C$T -.g9g6

FOE 3.$33? FRA 6.6306 FC5-?.2297 B6P 12872 $68 ?572,5 R23 .093? R13 .g•gO LSA 175.2 N$A 10.8 9SA t.4

DOE 1.6105 BRA 3.998? BC3 5.4257 FRP 2332 $61 ?563.7 SG2 365.4 THA 6.21 EL1 143.2 EL2 10.8 ALF 11.55

6_



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH DATE APR IS tOTS

N[LI_ENTRIC CON|¢

RL tSQ,RD LAL ,OO

RR 22_.R? LAP .19

RC RD2,S_S GL "3,RE

PLANETOC[NTRIC CONIC

C3 lS,554 VHL 4.089

LNCN AZNTN LNCH TIN(

SO,DO 17 RE SS

60,O0 18 11 tE

?O.QO 19 IS 8

90.00 20 30 IS

90.00 21SS 38

IO0.OD 23 13 10

110.00 O 16 30

FLISNT TIle |Ti,OD ARRIVAL BAY[ JAN 19 IR?R

O|STANC[ 647.910 EARTM TO MARS

LOt. t0Y,SE VL 31.384 GAL -4,S| AZL 10.4t NCA 80?.99 SMA 184,T3 ECC ._0319 |MC ,4|DO Vl li.SSI

LQP SS,31 YP ll,llt GAP ,DE AZP 89,44 TAL 331,1E TAP I?9,31RCA 147,iO APO Ill,R? VE 14,TSl

GP o8.90 ZAL 13B,81 ZAP SS.SS ET3 17Z.|3 ZA[ 92,0_ ETE 18D,59 ZAC 93,6R EYC 270.51 LV| ,61

DLA -8,04 RAL 349,54 RAO E64|.3 VEL 11.697 PTH 6,?2 VMP 3,636 DPA -32.71 RAP ng,2E ECC !.2724

L-I TIN[ INJ LAT |NJ LONG INJ RT ASC 1NJ AZMTM INJ TIN[ PO CST TIN IMJ 2 LAT INJ 2 LONG

_92t).34 -2?.BB 86,B9 206,R4 $30.87 18 I1 4? 1929,3 -t0,49 Be.so

2801.04 -23.30 ?9-.95 209.66 123.89 18 57 53 1801,0 -8.18 S9,44

2618,96 -19,16 S6.89 218.36 Ii8.83 19 58 47 19t9.0 -6,02 49.29

E_??.3f -16,11 SO,19 214,00 115.48 21 9 SS 1$7?,4 -4,41 28.96

2102,08 -14,99 30.51 2t4.55 114.20 22 30 40 1102.1 -3.?9 9.0S

1851.94 -IB,11 11,96 214.00 115.48 23 44 2 891.8 -4.41 350.32

1665.T8 "19,16 355,81 218.36 118.83 D 44 IS 665.6 "6.02 SSS.21

DIFFERENTIAL CCRRECTIONI

TOE 1.5992 TRA 4.1189 TC3-5.4107 BAU 1.2007

ROE .409? RRA .S?S4 R¢3 -.3979 FAU .13150

FOE 3.5002 FRA 6.5435 FC3-e,8772 OIP 13130

DOE 1.6508 ERA 4.1357 BC3 5.4253 FSP 2295

LAUNCH DATE APR 18 1971

HELIOCENTRIC CONIC

RL 150.20 LAL .00

RP 222.65 LAP .23

RC 205.250 GL "3.68

PLANETOCENTRIC CONIC

C3 16.925 VHL 4.114

LNCH AZNTH LNCN TIME

SD.O0 17 26 4

60.00 18 14 32

?O.O0 19 16 45

80.00 20 34 10

90.00 21 59 37

100.00 23 IT 2

110.00 O 20 T

NID'C_JRSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT ?SES,9 $GR 850,1 SG3 1831.8 ST 143.0 SR 29.9 SS 96.3

RRT .8980 RRF .9194 RTF .9782 CRT .9239 CRS -.9338 CST -.9995

SGS ?712.8 R23 ,0963 R13 ,B78? LSA 174.6 MS& 11.3 IRA 1.4

SGI ??03.9 SG2 3?2.3 TMA S.TD EL1 145.6 EL2 1|,Z ALF |1,02

FLISHT TIM( |T8.O0 ARRIVAL DATE JAN 21 |972

DISTANCE 659.009 EARTH TO MARS

LOL 207.32 VL 32.393 GAL -4.75 AZL 90.47 HCA 209.09 SMA 184.B? [CC ,20438 INC .4682 Vl 29,689

LOP 56.40 VP ZI,T?? GAP -.12 AZP 99.$9 TAL 331.3? TAP 180,4@ RCA 147.09 APO 222.65 V2 24.696

GP -8.50 ZAL 140.22 ZAP 51.60 ETS 172.81 ZAE 90.S? [TE 180.41 ZAC 94.09 ETC 2?0.54 LVI .18

DLA -8.29 RAL 390.12 RAO 6641.4 VEL 11.703 PTN 6.74 VHP 3.STO DPA -32.29 RAP _$0.32 [CC 1.2789

L-| TIN1[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME: PO CST TIM INJ 2 LAT |NJ 2 LONG

2930.11 -27.89 66.74 206.6T 130.85 18 14 54 1930.1 -10.52 69.84

2801.18 -23.51 ?8.96 610.50 1_3.86 19 _ t4 1801.2 "9.19 59.44

2618.29 "19.14 66.85 213.23 118.84 20 D 23 1618.3 -6.DO 46.25

2575.90 "16,07 SC.11 214.88 115.51 21 13 46 1375.9 -4.36 28.8T

2100.23 -14.91 30,40 215.44 114.31 22 34 37 1100.2 -S.T3 8.95

1850.38 -16.07 11.48 214.88 115.51 23 4? 52 850.4 -4.36 350.24

1665.11 -19.14 3S5.77 213.23 118.84 0 4T 52 665.1 -6.GO $35.17

DIFFERENTIAL CCRR(CTION6

TDE 1.644! TRA 4.2615 TC3-S.40?D 6AU 1.2263

MOB .4102 RRA ,3472 RC3 ".3675 FAD .12772

FOE 3.4605 FRA 8.459! YC3"6,533! BBP 13396

DOE 1,6945 BRA 4.2754 BC3 5.4195 FSP 2298

LAUNCH DATE APR 16 1ST|

HELIOCENTRIC cONIC

RL ISD.20 LAL .DO

RP 223,04 LAP .26

RC 207.90? GL -4.06

PLANETOCENTRIC CONIC

C3 17,306 VHL 4.160

LNCH AZNTH LNCN TIME

SO.0C 17 28 ST

60.00 19 17 98

?O.OD 19 20 4

80.00 20 37 42

90.00 22 S 14

1O0.00 23 20 94

110.00 0 29 26

OIFFERENT 1AL CCRRECTIONS

TOE 1.6902 TRA 4.4045 TCS-S.4OEO BAU 1,2529

ROE .4116 RRA ,3205 RC3 -.$404 FAU .12402

FDC 3.4372 FRA 0.562? FCS-6,2033 DIP 13648

90[ 1.?396 ERA 4.4162 8CS 5.4127 FSP 2190

MID-C(X)RS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 7810.2 8GR 810.2 SG3 1202.S ST 145.8 SR EB,S 63 69.3

RRT .8823 RRF ,9041 RTF .9779 CRT .9148 CR6 -.9267 CST -,6994

SGB 7852.1 R23 ,0834 R13 .9783 LSA I?S.E MSA 11.8 SSA 1.4

SG! 7842.9 362 379.8 THA 3.24 ELI 146.2 [L_ 11.7 ALF tO.IS

FLIGHT TIME 280.00 ARRIVAL DATE JAN 23 1972

DISTANCE 656.093 EARTH TO MARS

L_. 20?.$8 QL 39.40t GAL -4,84 AZL 90.52 MCA 210.18 IRA 105,01 [CO ,20560 INC ,5_23 Vl 2B,_S

LOP 57,30 VP 21,742 GAP -,_8 AZP 89,55 TAL 330.92 TAP 181.10 RCA 146.97 APO R23.05 V2 24.694

GP -8.12 ZAL 140,63 ZAP 50.65 [TS 172.30 ZAE 89,74 ETE 180.24 ZAC 94,46 ETC 270.59 LVi -.23

DLA -8.43 RAL 350.68 RAD 6641.6 VEL 11,719 PTH 6.75 VHP

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2991,74 -2?.96 86.03 207.49 199.20 |8 IT 49

2602.28 "23.35 79.02 211.94 129.83 19 4 20

2618.73 -19.15 66.80 214.09 118.84 20 3 42

2375.$9 -16.06 50.09 215,75 115,51 2! IT 18

2099.71 -|4.90 30.37 216.91 114.32 22 98 14

1850.16 -16.06 1t.46 215.75 llS,5| 23 $1 24

1665.55 -19.15 355.80 214.09 118.84 O 51 11

NID-COQRSE EXECUTION ACCURACY

SGT 7551.5 SIR ??S.O SG3 |173.9

RRT ,8647 RRF .llYO RTF ._,76

SG2 7989.1 R23 .0790 RI3 .ST79

SGI Tg79.T SG2 387.9 THA 4.93

3.704 DPA -31,90 RAP 290.46 ECC 1.8848

PO CST TIN INJ 2 LAT INJ 2 LONG

1931.7 -10.61 66,91

1802.3 -8.29 S9.SO

1618,? -6.01 46.28

1975.7 -4.95 28.86

1099.7 -S.72 8.92

850.2 "4.35 350.23

665.6 -6.01 395.20

ORBIT OET[RMINAT|ON ACCURACY

ST 148.5 SR 29.1SS 94.2

CRT .9097 CRS ".9195 C8! -.9993

LSA 177.8 NSA 12.3 SEA 1.3

ELI IS0.8 ELI 12.2 ALF 10.14

639



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL, 4, 1971)

LAUNCH DATE APR IS 1S71

HELIOCENTRIC CMIC

RL 150,24 LAL ,OO

RP ROY,3R LAP -t.15

RC S6.29! SL -11.19

PLANETO¢[NTR|C CONI¢

C3 38.28g VML 6.188

LNCH AZMTH LNCM TIME

S0.00 17 32 10

SO.OO 18 3R 9

TO.DO Ig 57 I

80.00 21 33 48

g0.00 23 8 30

lOD.OO 0 20 34

110.00 I 0 30

IrI.ICHT TIN| 111,OO ARRIVAL DATE AUG 11 |IYI

DISTANCE 331,738

L_. 208.30 VL 34.723 6AL -3.10 AZL ll,II HCA Ill,iS IMA

LOP 319.R? YP 21,028 RAP 20.83 AZP 89.2? TAL 34|.18 TAP

GP 1.?S 2AL 123,1R ZAP 172,83 ET3 166.8R ZAE 172,48 EYE

EARTH TO MAR1

_3i.lA EC¢ .37434 INC I,llO] VI ll.I5?

92,84 RCA 148.06 APO 325.22 V2 88,420

11R033 ZAC 102.48 ETC 276,60 LVI -18.05

OLA -20.33 RAL 340.44 RAD lSSO.l VEL |8,577 PTH 7,44 VHP 10.2S0 OPA -t?,lT RAP 314.19 ECC 1,S301

L-| TIME INJ LAY INJ LONG INJ RT ASC IHJ AZNTH INJ TIME PO C8T TIM INJ 2 LAT INJ Z LONG

8882,1§ "21,79 84.17 201,42 131.49 IR 20 12 18|2,1 -R,14 88,??

8711.98 -19.04 ?3,9? 211.53 123.83 19 21 21 1712.0 -4,29 65.13

24?3.92 -14.19 38,$8 215.47 121.40 20 38 22 1473.9 o.50 38.SR

2171.49 -9°T4 38.24 218.06 110.36 22 9 57 1171.5 2,55 1?,64

1865.93 -?.94 16.73 219.04 117.23 23 39 36 865.9 3,80 355.88

1645.96 -9,74 359.61 218.08 118,36 0 48 0 646.0 2.5S 339.01

1520.74 -14,19 347,50 215.4T 121.40 I 23 51 520.7 -.50 32Y.61

DIFFERENT IAL COqRECTION3

TDE -.6284 TRA-I.34TO TC3 -.0399 BAU *0544

RDE -.5605 RRA .1723 RE3 .0985 FAU .03706

FDE .4098 FRA 1.3747 FC3 -.8379 DSP 2222

802 .8420 BRA 1.3530 BE3 .1053 FRP 204

LAUNCH DATE APR 19 1971

HELIOC(NTRIC CONIC

RL 150.24 LAL .00 L(_. 208.30 VL 34. 373 GAL

MID-COURSE [XECUTIOI ACCURACY ORBIT DETERNIMAT[ON ACCURACY

SGT 1452.8 8GR 559.6 803 131.2 8T 35.3 8R 26.1 88 R4.7

RRT .0855 RRF -.0942 RTF -.7770 CRT .7653 CR8 .6062 CST .9743

SOB 1556.8 R23 -.0164 R13 ".7774 LSA 47.4 MSA 17.0 8$A 1.1

301 1453.? 302 357.2 THA 2.21 ELI 41,5 EL2 14.3 ALF 34.0?

PLIGHT TIME 120.00 ARRIVAL DATE AUG 17 1971

DISTANCE 339,234 EARTH TO MARS

-4.96 AZL 92.01 HCA 112.92 SMA 232.26 [CC .3622T INC 2.0074 Vl 29.657

RP 207.22 LAP -1.85 LOP 321.23 VP 26.$36 GAP 20.36 AZP 89.22 TAL 341.23 TAP 94.16 RCA 148.12 APO 3t6.40 V2 R$.432

RE 56.455 GL -11.560P 1,81 ZAL 125.18 ZAP 171.38 ET8 167.74 ZAE 172.80 ETE 109.67 ZAC 102.50 [TC 276.69 LVI -18.24

PLANETOC[NTRIC CONIC

C3 36.226 VHL 6.019 DLA "20.$6 RAL 340.6? RAD $649.3 VEL 12,495 PTH 7.38 VHP 9.938 DPA -16,99 RAP 315.28 ECC 1.5962

LNCH AZHTH LNCH TIME L-; TIME INJ LAT INJ LONG INJ RT A3C ZNJ AZMTH INJ TgME PO CST TIN ZNJ 2 LAT INJ 2 LONG

50.00 17 34 27 2861.52 -24.82 83.10 205.83 131.99 18 22 8 1861.5 -7.11 $5.90

6O.O0 18 38 55 2690.06 -18.95 ?2.78 210.96 126.25 19 23 45 1690.1 -3.33 54.08

?O.OO 20 0 33 2450.10 -13.34 57.26 214.90 121.73 20 41 23 1450,1 .41 37.45

80.00 21 3? 56 2145.32 -8.89 36.76 217.54 118.62 22 13 41 1145.3 3.44 18.20

90.00 23 13 4 1838.43 -7.08 15.17 218.51 11T.45 23 43 42 838.4 4.68 354.32

100.00 D 24 43 1619.79 -8,89 358.13 217.54 t18.62 0 51 43 619.8 3.44 33?.5?

110.00 1 3 55 1496.92 -13.34 346.18 214,90 121.73 1 28 52 496.9 .41 323,37

DIFFERENTIAL CCRRECTZ_ON5

TD( ".8311 TRA-1.3432 TC3 _*0370 |AU .0542

ROE -.5426 RRA .1627 RC3 .1053 FAU .03828

FOE .4223 FRA 1.4295 FC3 -.9152 BRP 2382

90[ .8323 ERA 1.3531 BE3 .1118 FBP 219

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1493.5 3GR 357.1 803 ISI,4 8T 36.4 8R 25.9 88 23,5

RRT .0943 RRF -.1026 RTF -,7813 CRT .T682 ORS .6038 El• .9?Re

8GB 1594.0 R23 -.01?3 R13 -,7816 L$A 48.5 MSA 1?.1 58A 1.1

8GI 1494.5 862 334.2 THA 2.34 ELI 42.3 EL2 14.3 ALF 31.84

LAUNCH DATE APR 19 1971 FLIGHT Till( 122.00 ARRIVAL DATE AUG 19 1971

DISTANCE 341.883 EARTH TO MARS

LOL 200.30 VL 34.428 GAL -4.83 AZL 92.02 HCA 114.19 8HA 228.28 ECC .35088 IMC 2.0248 VI 29.$3Y

LOP 322.30 VP 26.460 GAP 19.87 AZP 89.17 TAL 341.30 TAP 95.49 RCA 148.18 APO 308.39 V2 28.443

GP 1.88 ZAL 125.18 2AP 170.52 [T$ 168.47 ZA[ 173.02 ETE J02.?5 ZAC 192.52 ETC 276.7E LVi -18.43

HELIOCENTRIC CONIC

RL 150.24 LAL .00

RP 207.13 LAP -1.85

RC 58.701GL -11.94

PLAN[TOCENYRIC CUN|C

C3 34.518 VHL 5.858

LNCH AZHTH LNCH TIN[ L-I TIME

50.00 IY 36 45 2840.91

SO.O0 18 41 44 2668.08

70.00 20 4 3 2426.|0

60.00 2I 42 15 2118,??

90.00 23 17 50 1810.42

100.00 0 29 3 1583.24

|lO.O0 1 ? 25 1472.92

DIFF[RENTIAL CORRECTIONS

TD[ -.650? TRA-1.3312

ROt ".5254 RRA .1531

F02 .4359 FRA 1.4876

80[ .8208 ERA 1.3449

IHJ LAT

-23.85

"18.07

-12.40

-8.02

"5.20

"8.02

"12.40

TC3 -.0304 IAU .0536

RC3 .1129 FAU .03958

FC3 -.9984 R3P 2459

IC3 .1169 FSP 235

LAUNCN DATE APR 18 19?1

DLA -20.98 RAL 340.88 MAD 6648.6 VEL 12.419 PTH 7,33 VHP 9.636 DPA -16.82 RAP 315.68 ECC 1.5648

INJ LONG ]NJ RT ARC INJ AZMTM INJ TIRE POCST TIN |NJ 2 LAT |NJ 2 LONG

82,04 205.26 132.46 Se 24 6 18A9.9 -6.08 85.02

71.61 210.40 126.$6 19 28 12 1668.1 "2.36 53.02

55.94 214.35 122.05 20 44 29 1426.1 1.32 38.20

35.2T 217.02 118.86 22 17 34 1110.8 4.33 14.?3

13.58 218.00 11?.65 23 48 1 810.A 5.57 352,74

356.64 217.02 118.85 0 55 36 593.2 4.33 338.10

344.86 214.35 122.05 I 31 58 472.9 !.32 325.11

NIO-COURSE EXECUTION ACCURACY ORBIT OETERR1NATION ACCURACY

SGT 1530.0 3_R 554.3 303 172.3 ST 37.3 SR 25.8 SS 28.4

flRT .1034 RRF ".|115 RTF -._72 CRT .7703 CRI .1014 CSl .9711

$GB 1827.3 R23 -.0185 R13 -.?8?R LSA 49.$ MSA 17.2 83A 1,1

$G! 1331.2 802 550.9 THA 8.46 EL! 43,1 [L| 14.2 ALF 31.98

HELIOCENTRIC CONIC

RL 150.R4 LAL .00 LO_ 200,30 VL 34,892 GAL

FLIGHT TIME 184.00 ARRIVAL DATE AUG II 1t71

OISTANCE 34A.iit

-4,70 AZL 92.04 HCA 115,4S 8MA 884.88 ECC .3A013 INC 2,0488

DIFFERENTIAL CCRRECTICN8

TOE -.6287 TRA-I.32T! TC3 -.0221DAU .0534

ROE -.5086 RRA .1436 RC3 ,1207 FAU .04092

FOE .4504 FRA 1.5490 FC3-1.0882 83P 2558

BOE .8087 8RA 1.33A8 DO3 .1227 FSP 253

EARTH TO MAll

Vl 29.85?

RP 207.05 LAP "1.$A LOP 3_3.?R VP 2S,282 GAP 19.39 AZP 89.18 TAL 341,38 TAP 98.83 RCA 148.85 APO 301.08 Vl 21,453

RC $Y.030 GL -12.33 GP 1.93 ZAL 123.17 ZAP IS9.84 ET$ 189.07 ZAE 173.14 ET£ 95,81 ZAC 102.54 ETC 278.86 LV! -18._1

PLAN[TOCEHTRIC CONIC

C3 $2.552 VHL 5.•05 DLA "21.33 RAL 341,08 RAD $648.0 VEL 18,348 PTH ?.2? VHP 9.343 DPA -16.84 RAP 318.02 ECC 1.$357

LNCH AZNTH LNCM TINE L-I TIME INJ LAT XHJ LONG INJ RT ARC INJ AZNTN INJ TIRE PO C3T TIM INJ 2 LAT INJ 2 LONG

SO,O0 17 39 4 2820.35 -82.93 81.01 204.73 132.91 18 26 S 1820.3 -5.05 $4.16

SO.O0 18 44 38 2646.0? -17,17 T0,44 209,86 12T.04 19 25 42 1648,1 -1.40 $1,97

70.00 20 • 39 2401.93 -11,60 54.62 213.53 122.33 20 4T 41 1401.g 2.25 3*.93

80,00 21 46 44 2091,64 -T.13 33.?6 216.32 119.0T 22 21 38 1091.8 5.23 13.25

90,00 23 22 48 IT81.91 -5.29 11.g? 21T,33 11T.82 23 52 31 ?81,9 6.4Y 351.15

100.OO O 33 52 1366.31 -•.13 355.13 • 216.52 110.07 0 59 38 566.3 S.23 334.S!

110.00 1 11 1 1448.T5 -11.60 343,53 213.83 122.35 I 35 10 448.$ 2.25 323.85

_BIT DETERMINATION ACCURACY

ST 38.2 8R 25.S 88 27.3

CRT .??2T ORS .5997 CRT .g?00

LSA 50.6 NSA 17.2 8SA 1.2

ELI 43.? EL2 !4,2 ALF 3!.07

RID-COURSE EXECUTION ACCURACY

3ST 1364.0 8GR 551 .2 $03 184.0

RRT .1131 RRF ".1222 RTF -,?g3T

8GB 1658.3 R23 ".0200 R13 -,Tg41

$G1 IS65.4 $02 54T.2 THA 2.60
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN OAT[ APR 15 1571

NELIOCENTRIC CONIC

RL 130.24 LAL .00

NP 206.97 LAP -1,64

R¢ 5?,440 GL -12,72

PLANETOCENTRIC CONIC

C8 30.918 VHL 5.560

LNCN AZMTH LNEH TIME

50.00 17 41 26

60.00 16 4? 82

70.00 20 12 22

80.09 21 51 24

90.00 23 26 2

100.00 0 58 12

110,00 1 14 44

FLIOMT TIN( ITS.00

O|ITAN¢[ 347.$?$

-4.STAZL 92.05 MCA ll5.Tt |HALOt. |O8,]D VL 34,153 6AL

LOP 323.03 VP 26.132 GAP 22.52 AZP 89.0? TAL 341.47 TAP 98.18 RCA 148,31

GP 2.05 2Ab 12S.13 ZAP 1U.74 ET5 189.58 ZAE !73o15 [TE 89.11 ZAC 102.37

OLA "21.68 RAL 341,27 RAD 6647.4 VEL 12.282 PTM 7.22 VMP 9.060 DPA °|6.46

b-! TIN[ INJ LAT INJ LONG INJRT ASC INJ AZMTH INJ TIME PO CST TIN

2799.85 °21.97 79.09 204.22 133.33 18 28 D 1799.9

2524.05 °16.20 $9.28 209.35 127.40 19 3| 15 1624.0

2377.62 -10.72 53.29 213.34 122.62 20 50 59 1377.6

2064.55 -6.E| 32.24 21S.06 119.26 22 25 45 1064.5

1752.86 -4,57 10.34 217.08 117.97 23 57 IS 752.9

1539.02 -6.25 353.61 216.06 119.26 1 S 51 539.0

1424.44 -I0.72 342.21 213.34 122.62 1 38 21 424.4

ARRIVAL DATE AUG 2} 1972

EARTH TO NAR8

221.33 ECC .32968 IMC E.0509 VI 26.48?

APO 294.40 V2 26.462

EYE 276.94 LV! -18,79

RAP 326.36 ECC 1.3088

INJ 2 LAT INJ 2 LONG

"4.03 63.29

".43 50.82

3.17 33.66

6.14 11.78

7.39 549.48

6.14 333.10

S.17 522.38
DIFFERENTIAL CORRECTIOWS

TD[ -.6255 TRA-1.5172 TC3 -.0118 8AU .0533

ROE -.4925 RRA .1541 RC3 .1258 FAU .04251

FOE .4657 FRA 1.6137 FC3-1.1848 BlP 2634

BDE .7961 BRA 1.3240 BC5 .1293 FSP 273

LAUNCH DATE APR 19 1971

HELIOCENTRIC CONIC

RL 150.24 LAL .00

RP 206.90 LAP -1.84

RC 57,950 GL -IS.13

PLANET(XENTRIC CONIC

C3 29.40? VHL 8,425

LNCH AZNTH LNCM TIN_

50.00 17 45 49

60.00 18 $0 32

70.00 20 15 !1

80.00 21 56 15

90.00 23 35 29

100.00 0 43 3

110.00 ! 18 34

NID-COUR$E EXECUTION ACCURACY

SOT 1596.5 8GR 547.9 SG3 195.4

RRT .1234 RRF ".1334 RTF -.8005

SGD 1887.1 R23 ".0215 R13 ".8010

SGI 1598.2 852 543.1 TMA 2.74

FLIGHT TIN( 180.00

DISTANCE 350.599

LOL 208.30 VL 54.041 GAL -4.44 AZL 92.08 HCA 117.98 8HA

LOP 528.29 VP 25.981 GAP 18.45 AZP 89.02 TAL 341.56 TAP

r,,p 2.11 ZAL 125.08 ZAP 167,82 ETS 170,01 ZAE 173.11 ETE

DLA -22.05 RAL 341.45 RAD 6646.8 VEL 12.221 PTH ?.1? VHP 5.785 DPA -16.29

L-I TIME INJ LAT INJ LONG |HI RT ASC |NJ AZMTH INJ TIME PO CST TIN

2779.45 -21.02 ?8.99 203.73 133.72 18 30 9 1779.5

2602.04 -15.55 68.14 298.66 127.73 19 35 54 1602.0

2555.17 -9.81 51.97 212.88 122.88 20 54 24 1553.2

2036.87 -5.30 50.71 215.63 119.43 22 30 12 1036.9

1725.25 -3.42 8.68 216.66 118.09 24 2 12 723.2

1511.35 -5.$0 352.08 215.63 119.43 1 8 14 311o3

1399.99 -9.51 340.89 212.88 122.88 I 41 54 400.0

CitDIT DETERMINATION ACCt_ACY

8T 39.0 SR 25.5 SS 26.2

CRT .7745 CR5 .$982 CST .6666

LSA 51.6 MSA 17.3 86A 1.2

EL1 44.4 EL2 14.2 ALF 30.25

ARRIVAL DATE AUG 28 1671

EARTH TO MAR8

215.33 [CC .32041 INC 2.0793 Vl 29,i97

99.54 RCA 145.37 APO 288.28 V2 26.469

82.86 ZAC 102.61 ETC 2?7.02 LY| -16.97

RAP 316.69 ECC 1.4840

INJ 2 LAT INJ 2 LONG

-3.00 62.44

• 34 49.67

4.10 32.38

?.06 10.19

8.$1 347.80

7.06 331.56

4.10 321.30

DIFFERENTIAL CORRECTION8

TOE -.6214 TRA-J.3058 TC3 .0001 IAU .0540

RDE -,4766 RRA .1247 RE3 .13?4 FAU .04382

FOE .4814 FRA 1.6811 FC3-1.2900 88P 2705

0DE .7853 BRA 1.3117 BC5 .1574 FIP 294

HID-COURSE EXECUTION AccuRAcY (_BIT DETERMINATION ACCURACY

5GT 1626.9 5GR 544.5 $53 209.7 ST 39.7 IR 25.3 69 29.2

RAT .1347 RRF ".1457 RTF -,8072 CRT .7763 CR5 .3967 CST .9677

8GB 1713.5 R23 -.0238 R13 -.8077 LSA 52.6 NSA 17.3 684 1.2

551 1628.7 SG2 538.? THA 2.90 ELI 44.9 EL2 14.1 ALF 29.49

LAUNCH DATE APR 19 1971 FLIGHT TI_ 150,00 ARRIVAL DATE AUG 2? 1971

NELIOCENTRIC CONIC

NL 150.24 LAL .00

RP 206.65 LAP -1.83

RC 58.496 GL -13.34

PLANETOC[NTRIC CONIC

C8 28.008 VHL 8.292

LNCH AZNTH LNCH 71ME

30.00 17 46 13

60.00 15 53 38

?0.00 20 16 8

80.00 22 1 19

90.00 23 39 13

100.00 0 48 6

110.00 I 22 30

DISTANCE 353.719

LOL 208.30 VL 53.926 GAL -4.35 AZL 92.10 HCA 119.25 9NA

LOP 327.56 VP 25.636 GAP 18.00 AZP 58.97 TAL 341.67 TAP

GP 2.20 ZAL 125,01 ZAP 166.89 ET5 170.37 ZAE 172.99 ETE

EARTH TO MARS

2IS.S5 ECC .5|137 IMC 2.0984 Vl 29,637

100.91 RCA 146.43 APO 282.66 V2 26.4?6

77.22 ZAC 102.65 ETE 277.10 LVI -19.15

OLA -22.42 RAL 54|.53 RkO 6646,2 VEL 12.I64 PTH ?.13 VHP 5.519 DPA -16.11 RAP 316.99 ECC 1.4609

L-| TIN[ INJ LAT INJ LONG iNJ RT ASC INJ AZNTH iNJ TIN( PO C$T TiN INJ 2 LAT INJ 2 LONG

2759.16 -20.06 78.02 203.28 I34.10 18 32 14 1759.2 -1.98 61.39

2580.06 -14,43 67,01 208,41 128.05 19 36 36 lSlO.I 1.31 46.82

2326.60 -8.90 30.65 212.44 125.11 20 57 56 1328.8 5.04 31.09

2008.80 °4.36 29.16 215.23 !19.37 22 34 48 1008.8 ?.99 8.62

1693.04 -2.45 8.99 215.28 I18,18 24 7 26 693.0 9.24 346.07

1485.28 04.$6 350,55 215.23 119.37 I 12 $0 483.3 7.99 329.99

1375,41 -8.90 339.5? 212.44 123.11 I 45 26 375,4 5.04 320.01

DIrt[RENT 1AL CCRRECTIONI

7D[ -.6187 TRA*I.2940 TC3 .0125 IAU .0550

ROE -.481? RRA .1152 RCS .1454 FAU ,0434|

FOE .4974 FRA 1,7523 FC3-1,4038 BSP 2784

6DE .7704 ERA 1.2991 6C3 ,14?0 FIP 317

NID-COQR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT llSl,I 8GR 340,3 9G3 223,8 87 40.4 8R 25.1 33 30.1

RRT .1468 RRF ".1S80 RTF -._.38 CRT 07?84 CR8 .6951 (3T 09664

8GD 1742.1 R23 -.0250 RI3 -.8141 LSA 53.5 MSA 17.4 8|A 1.2

391 IlSO.2 lG2 533.9 THA 3.08 ELI 43.4 ELl 14.0 ALF 28.78

LAUNCH DATE APR 19 197| FLIGHT TIM( 132,00 ARRIVAL DATE AUG 29 t�TI

HELIOCENTRIC CONIC

RL 110.|4 LAL .DO

RP 206,50.LAP "1.82

RC 59.157 IL -13.93

PLANETO¢ENTRIC CONIC

CS 26.713 VHL 5.168

LNCH AZMTH LNCH TIN( L-! TIME 1NJ LAT

90.00 17 46 45 2739.01 -19.10

60.00 16 56 43 2558.15 "13,51

?0.00 20 23 12 2303.91 -7.96

60.00 22 6 36 1980.52 -3.40

90.00 23 45 14 1662.17 "1.46

100.00 0 53 23 1454.80 "S.40

110.00 I 26 34 1350.75 -7.95

DIFFERENTIAL CORRECTION&

TOE -.6120 TRA-1.2815 TC3 .0265 DAU .0565

ROE -.44?2 RRA .1057 RE5 .|559 FAU ,04709

FDE .5144 FRA 1.8269 FC3-1,$262 BSP 2827

BO[ .7580 BRA 1.2858 0C5 .1381 FSP 341

DilTANC[ 356.628 EARTH TO MARS

L_. 106,30 VL 31,117 ;AL -4.21 AlL 92.12 MCA 120,S! IMA |13,00 [¢C .30264 IN¢ !.1178 YI 19,117

LOP 526.63 VP 25.699 GAP IT.S5 AZP 88.92 TAL 341.78 TAP 192.26 RCA 148.49 APO 277,S0 V2 25.482

GP 2.29 2AL 124.93 ZAP ISS.94 ET3 170.66 ZAE 172.82 [T[ ?2.27 ZAC |02,70 ETC 277.!7 LVl -19.34

DLA -22.5! RAL 341.79 RAD 5645.T VEL 12.111 PTN ?.08 VHP 8.262 DPA -13.83 RAP 317.26 ECC 1.4386

|NJ LONG INJ RT A$C IMJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

?7.06 202.85 134.44 18 34 22 1739.0 -.9? 60.73

65.89 20?.98 126.34 19 39 22 1558.1 2.48 47.??

49,34 212.04 123.$2 21 I 36 1303.g 5.97 2g.?s

27.59 214.86 119.68 22 39 56 980.3 8.92 7.02

5,2? 215.94 115,23 24 12 56 662,2 10.19 344,30

348.96 214.86 119.68 I 17 38 434.6 6.92 326.39

338.25 212.04 123.32 I 4g 5 350.7 s.g7 316,?1

MID-COURSE EXECUTiON ACCURACY CRSIT OETERNINATION ACCURACY

8GT |684.1 SGR 556.8 SG3 238.8 8T 41.1 IR 24.g SS 32.2

RRT .1605 RRF -.1737 RTF -.8197 CRT .7807 CRS .5939 CST .9652

SGB t787.5 R23 -,0283 R13 -.8205 LSA 54,5 NSA 17.4 SSA 1.2

SG1 1686.6 $52 528,8 THA 3.24 EL1 45.g EL2 13.9 ALF 28.09



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUHCM DATE APR 1l IR71

HELIOCENTRIC CONIC

RL 150.14 LAL .00

RP 208.T5 LAP "1.81

RC 59.850 6L "14,38

PLANETOCENTRIC CONIC

C3 25.515 VHL S,051

LNCH A2N7H LNEH TIME

50.00 17 SI 13

60.00 18 58 56

70.00 20 27 24

80,00 22 12 ?

90.00 23 51 35

100.00 0 58 55

110.00 I 30 46

FLIINT TIN[ 134.00 ARRIVAL DATE AUG il 1071

O|STANCE 360.211 EARTH TO MARl

"4,09 AZL 91.|4 HCA ll|.?l INA liO.il (CC .IRifI IMC l.iSRO Vl tl.lS?

VE _t.407

LVI -IR.S!

LOL E08.30 VL $3.714 6AL

LOP 350.10 VP 15.DIS GAP IT.|1 AlP 8R.87 TAL 341.19 TAP 103.$8 RCA 141.55 APO 272.74

GP 2,38 ZAL 114,84 lAP 164,96 ITS 170,95 ZAE 172,84 ETE 64,04 ZAC 102,76 [TC 677,23

DLA -23,21 RAL 54t.R$ RAD 6645.1 VEL tl.06l PTH ?.04 VHP 8.0/3 SPA "15.75 RAP 317.S5 [CC 1.4199

L-| TIHE IMJ LAT IN! LONG IN! RT ASC IN! AZNTH IN! TIME PO CST TIN IMJ I LAT IN! 2 LONG

2719,00 -lR,15 ?S,ll 201,48 134,77 II 36 31 I?lI,O ,03 56,81

2536,27 "12,58 84,79 207,59 128,61 19 42 12 1536,5 3,44 48,72

22"/'9,11 -?,05 48,02 211,67 123,50 21 5 23 1279,! 6,91 28,48

1951,40 -2,43 16,00 214,53 118,77 ll 44 38 951,4 9.88 5,59

1630.58 -.44 3.51 215.64 1|5.28 24 18 45 650.6 11.14 342.47

1425,87 -2,43 347,58 214,53 119.77 I 22 40 425,9 8,88 3_6,78

1325.93 -7.05 336.94 211.67 123.50 1 52 52 325.9 6.91 317.40

DIFFERENTIAL CORRECTIONS MID-COURSE

TOE -.6069 TRA-1.2685 TC3 .0406 8kU .05R2 SOT 1710.8

ROE -.4331RRA .0962 RC3 .1658 FAU .04880 RRT .1748

FOE .5314 FRA 1.9054 FC3-1.8592 66P 2888 $66 1781.7

BOE .7456 BRA 1.2722 BC3 .1707 FSP 368 681 1713.8

EXECUTION ACCURACY ORBIT DETERM[MATION ACC_|ACY

8GR 532,4 583 254,9 6T 41.7 SR 24,6 88 32,2

RRF ",1895 RTF -.8254 CRT .7851 CR$ .5926 CIT .8658

123 -.030R RI3 -.8181 LSA S5.4 NSA 17.5 ISA 1.2

582 523.4 THA 3.43 EL1 46.4 EL2 13.8 ALF 27.45

LAUNCH DATE APR 19 1971 FLIGHT TIHE 136,00 ARRIVAL DATE lip 2 1971

HELIOCENTRIC CONIC DISTANCE 363.585 EARTH TO MARS

RL 150.24 LAL .00 LOL 208.30 VL 33,617 GAL -3.98 AZL 92.16 HCA 123.05 $MA 208.48 ECC .28719 INC 2.1586 vl 29.657

RP 206,72 LAP -1.81

RC 60.635 GL -14,81

PLANETOCEN7RIC CONIC

C3 24.407 VHL 4.940

LNCH AZNTH LNCH TIME

50.00 17 53 46

60,00 19 3 13

70.00 20 51 45

80.00 22 17 54

90.00 0 2 14

100.00 1 4 42

110.00 1 35 ?

LOP 331,37 VP 25,444 GAP 16,88 AlP 82,82 TAL 542,02 TAP 105,07 RCA 148,81 AM 268,35 V2 26.491

GP 2.49 ZAL 124.73 lAP 163.97 IT5 17|.19 ZAE 172.44 ETE 64.50 ZAC 102.83 ETC 277.30 LVI -19.68

DLA -23,62 RAL 342,11 RAO 6644,7 VEL 12,016 PTH 7,01 VHP 7,771 DPA -15.57 RAP 31 T,79 ECC 1,4017

L-I TIME IN! LAT IN! LONG ZNJ RT ASC IN! AZNTH IN! TIME PO CST TIN |NJ Z LAT IN! 2 LONG

2699.16 -17.19 75.20 202.10 135.08 18 38 45 1699.2 1,03 59.08

2514.48 -11.65 63.70 207.23 128.86 IR 45 ? 1514.5 4.39 45.68

2254,2! -6,12 46.70 2!1.34 125,67 21 9 19 1254.l 7.84 27,18

1921,99 -1,43 24,38 214,24 119,83 21 49 56 922,0 !0,81 3,72

1598,16 ,61 1,70 215,38 118,27 0 28 52 595,2 12.11 340.58

1396,46 -1.43 345,75 214,24 119,83 I 27 58 396,5 10.81 325,08

1301.03 -6.12 335.62 2!!.34 123.67 ! 56 48 301.0 7.84 316.08

OIFFEREN7 IAL CORRECTIONI

TOE -.6011 TRA-|.2548 TC3 .0338 DAU .0605

ROE -.4195 RRA ,0868 RC5 ,1763 FAU .05082

FDE .5487 FRA 1,9875 FC3-1,8017 68P 1934

ODE .7330 BRA 1.2578 0C3 .1849 FSP 395

LAUNCH DATE "APR 18 1971

MID-COURSE EXECUTION ACCURACY _BIT DETERHIMAT[ON ACCURACY

$GT 1735,5 8GR 52R,3 883 2?2,0 8T 42,l IR 24,4 88 35,2

RRT .1904 RRF -.2ORS RTF -.8308 CRT .7656 CR8 .5911 CST .9663

$GB 1814.! R23 -.0338 R13 -.8316 LSA 56.3 HSA 17.5 RSA 1.1

881 1738,7 882 517,6 THA 3,64 ELl 48,S ELl 13.1 ALF 21,85

FLIGHT TIN( 138.00 ARRIVAL DATE SiP 4 19'71

HELIOCENTRIC CONIC OZOTANCE 367.018 EARTH

RL 150.Z4 LAL .00 LOL 201.50 VL 33.525 GAL -5.88 AZL 92.18 HCA 124,31 SNA 208.48 ECC ,28002 IMC

RP 206,70 LAP -1,80

RC 61,483 GL -15,25

PLANETOCENTRIC CONIC

C3 23.382 VHL 4.15S

LNCH AZMTH LNCH TIME

50.00 17 56 22

60.00 19 8 35

70.00 20 36 14

IO,O0 22 23 58

90.00 O 9 22

100.00 I IO 46

IlO.OO ! 39 36

LOP 332,64 VP 25,326 GAP 18.2R AlP 68,77 TAL 342,15 TAP 106,47 RCA 148,66 APO 264,50

GP 2.59 ZAL 124.61 lAP i62.95 IT5 171.39 ZAE 172.25 ETE 61.62 ZAC 102.90 ETC 277.35

TO MARS

2,1799 Vl 29,657

V2 28,494

LVI -19,87

DLA -24,05 RAL 34t,2R RAO 6644,3 VEI. 11,974 PTH 8,97 VHP 7,558 OPA "15,3g RAP 318,01 ECC 1,3848

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CIT TIM INJ 2 LATINJ 2 LONG

2878,51 -16,24 74.30 201.76 135,58 18 4! 2 1679,5 2,02 50.21

2492,71 -10,73 82,62 206,91 129,08 19 48 S 1492,8 5,34 44,13

2229,20 -5,17 45.3S 211,04 125,61 21 15 23 1229.2 8.TT 25,82

1892.04 -,42 22,T4 214,00 !19.Sl 22 55 30 8g2.0 11.76 2.00

1564.79 1.65 359.84 2|5.16 !18.25 O 55 25 564.1 15.09 535.81

1368.51 -.42 344,11 214.00 !19.86 I 33 32 318.5 11.T8 323.3T

1276,02 -5.1T 334,30 211.04 123,81 2 O 53 278.0 8,77 314,74

OIFF.[RENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR.CY

TDE -.5958 TNA-I,2403 TC3 ,0714 BAU ,0128 lOT 1758,7 5GR 524,1 303 210,2 iT 42,1 IR 24,1 $| 34,3

flOE -.4015 RRA .OTTO RC3 ,tS?l FAU ,05288 RRT .2060 RRF ",2280 RTF -._J59 CRT .TOll CRI ,5910 ClY .liOl

FOE .StT9 FRA 2.0T4t FC3-|.DSTI S3P 2968 SG2 1035,2 R23 -.ODR5 RI3 -,$$I5 LIA |7,2 NIA |T,§ I|A 1,1

80E .72!3 ORA |,242? |C3 .2004 FIP 421 SOl 17l|,4 SOl |tl,I THA 3,8? ELl 41.2 ELl 13.4 ALF It,ll

LAUNCH OATE APR 19 !9TI PLIGHT TIN[ 140.00 ARRIVAL DATE 8[P S 1lTl

HELIOCENTRIC CORIC DISTANCE 3TO,lIE EARTH TO MARl

RL 150.24 LAL .00 LOL t08.50 VL 35,431 GAL -3.75 AZL II.lO HCA Ill. IS 8NA 104.83 ECC .27318 INC 1.20II Vt tt.RST

RP 108.18 LAP -1,?9 LOP 333.91 VP 15.113 GAP 15,85 AlP SS,?2 TAL 342.18 TAP 10?,87 RCA 148.71 APO 180.55 Vl 26.491

RC 62.598 GL -15.70 GP !.71ZAL 114.45 ZAP 1Sl.91 ITS !?!.56 ZAE 172.09 [T[ 56.54 lAG 102.81 [TC 277.4! LV| -20.OS

PLANETOCENTRIC ¢ONIE

C3 22,434 VHL 4,738 OLA -24.48 RAL 542,40 RAD R645,9 VEL tl, 154 PTH 6,94 VHP ?,3!! SPA -I 5,21 RAP 3! 8,21 [CC 1.3892

LNCH AZMTH LNCH TIM( L-I TIME IN! LAT IN! LONG |NJ RT A$C IN! AZMTH IN! TIME PO C8T TIN JNJ 2 LAT IN! 2 LONG

50,00 I? $9 I 2660.05 -15,30 73,41 201,46 135,62 18 43 21 1660,n 2,gg 57.45

80.00 19 10 2 2471,16 -9,10 61,55 206,61 !2g,25 !9 5! !3 !471,2 6.29 43.59

?0.00 20 40 53 2204.07 -4.22 44.06 210.76 !23.92 2! 17 3T 1204.1 g. Tl 24.48

80,00 22 30 21 186!,48 ,62 21,06 2!5,79 119,85 23 I 23 861,5 12,T2 ,24

90._0 0 16 58 1530.31 2.?9 35?.91 215.00 118.15 0 42 28 550.3 14.08 336.ST

100.00 I 17 g 1335.95 .62 342.43 213.79 11g.05 1 39 25 336.0 12.72 321.61

110.00 I 44 16 1250.89 "4,22 332.98 2!0.79 123.g2 2 S 6 250,9 g,71 313.39

DIFFERENT IAL CORRECTION8 MID-COURSE EXECUTION ACCURACY OR61T OETERNI NATION ACCURACY

TOE -.5900 TRA-1.2258 TC3 .0863 6AU .0650 8GT 1780.6 5DR 520.0 SO3 309.3 ST 43.3 SR 23.g $8 35.4

ROE -.3939 RRA .0872 RC3 .1987 FAU .05503 RRT .2268 RRF -.2468 RTF -.8403 ERT ,7920 CR8 .5g02 CST .g$81

FOE .5866 FRA 2.1656 FC3-2.1235 BSP 3036 8GB 1855.0 R23 -,0405 R13 -.5413 LSA 58.1NSA 17.8 88A 1.2

ODE .7094 DRA 1.22T6 BC3 .2166 FSP 458 881 1784.8 SG2 505.3 THA 4.12 EL! 4T.6 EL2 !3.2 ALF 25.?4

842



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUNCH OATE APR 19 197|

H[LIO¢[N?RIC C_41¢

RL 160.24 LAL .DO

RP 206.17 LAP "1.79

RC 63,$79 GL "19,19

PLANETOC[NTR1C CONIC

CS 21.555 VHL 4.943

LNCH AZMTH LNCH TZHE

SO,DO 16 I 44

90,00 19 13 35

?D,OD 20 43 43

90,00 22 3? ?

90,00 D 25 9

IOD,DD ! 23 54

llD,O0 I 49 5

FLI6NT TINt tAE,DD ARRIVAL DATE lIP l IIYI

DISTANCE 3?4.0R4 EARTH TO NAil

LOL 106.30 VL 35.356 GAL -3.61 A|L l|.2| H{A |2l.ll 3NA |D2.R| [CC ,2ISS| IHC |.2|44 V! 2l.lS?

LOP 338,|8 VP R|.ID5 GAP |5.44 AZP 68,6? TAL 342.42 TAP ROD,21 RCA |4t,?? APO 257.0T V2 29.499

GP 8,83 ZAL |24,33 2AP 160,85 ET3 |?|,?| ZA[ |?|,95 [T[ $?,62 ZAC |03,08 [TC 2??,46 LVI -20,25

OLA °24.92 RAL 342.55 RAG 6643,5 VEL |1.898 PTH 6.9| VHP ?.09Z OPA -lS.O4 RAP 318.$8 ECC 1.3S47

L-I TIN| INJ LAT |NJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CRT TIH INJ 2 LAT INJ 2 LONG

R640,74 "|4,36 72,$4 20|,|9 135,86 |8 45 45 1640,7 3,96 56,64

2440,63 -8,87 80,49 206,35 129,48 IS 54 25 1449,6 7,23 42,55

2|?8.76 "3.25 42.74 2|0.56 |24.02 21 22 2 11?8.8 |0.64 25.11

|630,|3 1.68 19.34 213,64 119.81 23 ? 37 830.1 13.69 388.42

1494,35 3,94 355,90 214,89 118.03 O 50 3 494,4 15.10 $34,42

t304,60 1,68 340,7| 2|3,64 119,8| I 45 39 394,6 13,69 319,79

1225,58 "3,25 331,65 210,56 124,02 2 9 3| 225,6 10,64 312,03

DIFFERENTIAL COrRECT|ON8

TOE -.5701TRA-1.1966 TC3 .1265|AU .OTO9

ROE -,3815 iRA ,0576 iC3 ,2111FAU ,05737

FOE ,9046 FRA 2,2601 FC3-2,3043 BSP 2996

BDE ,6860 BRA 1,1980 BC3 ,2461FSP 490

LAUNCH DATE APR 19 |971

HELIOCENTRIC CC_IIC

RL 150.24 LAL ,OO

RP 206,68 LAP -|,?T

RC 64,414 GL "16.62

PLANETOCENTRIC CONIC

C3 20.74T VHL 4,565

LNCH AZMTH LNCH TIME

50.00 18 4 30

60.00 19 17 14

70.DO 20 50 43

80.00 22 44 15

gD.00 O 33 59

100.00 1 31 2

110.00 1 54 5

HID-COURSE EXECUTION ACCURACY ORBZT D[TERNIIMTION ACCURACY

8GT 1?77,6 SGR 5|6,0 SG3 330,1 ST 42,6 SR 23,9 S9 36,4

RRT ,2472 RRF ",2688 RTF -,85|? CRT ,7920 CR3 ,5890 CST ,9598

SGD 1851,0 R23 -,0415 R13 -,6528 LSA $6,4 HSA 17,6 SSA 1,2

SG| 1782,6 SO2 498,6 THA 4,45 ELI 47,1 EL2 13,1 ALF 25,68

FLIGHT TZNE 144,00 ARRIVAL DATE 6[P |O 1971

DISTANCE 377,66T EARTH TO MAR9

LOL 206,30 VL 33,279 GAL -3,58 AZL g2,25 HCA |28,13 6HA 20|,34 ECC ,2608? INC 2,2477 VI 19,657

LOP 336,45 VP 25,002 GAP 15,05 AZP 88,61 TAL 342,55 TAP 110,M iCA 148,81 APO 253,86 V2 26,496

GP 2.96 ZAL 124.19 ZAP 159.76 ITS 171.83 ZA[ 17|.84 [TE 55.43 ZAC 103.18 ETC 2?7.50 LVI "20.41

OLA -25.36 RAL 342.69 RAD 6643.2 VEL 11.864 PTH 6.88 VHP 6.880 OPA -14.86 RAP 318.52 ECC 1.3414

L-I TIME INJ LAT |NJ LONG INJ tT ASC INJ AZNTH INJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

2621.73 -|3.43 ?1.70 200.96 136.09 18 48 12 1621.? 4.92 55.84

2428.29 -7.94 59.45 206.14 129.64 19 57 42 |428.3 8,16 41.51

2153,42 -2,29 41,41 210,39 124.09 2| 26 37 1153,4 11.57 21,73

1798.10 2,T6 17,58 213,53 119.74 23 14 13 798,1 14.66 $56,54

1456,89 5,14 353,79 214,84 117,85 0 58 |5 456,9 16,13 332,15

1272,57 2,76 338,g5 2|3,53 119,74 1 52 |5 2?2,6 14,66 31T,9I

1200,24 -2,29 330,33 210,39 124,09 2 14 6 200,2 If,S? 310,65

DIFFERENTIAL CORRECTIONS

TD[ -.5706 TRA-l.1874 TC3 .1289 BAU .0716

ROE -,3700 RRA ,0474 RC3 ,2236 FAU ,05980

FOE .6249 FRA 2,3617 FC3-2,4955 6SP 3037

BDE ,6801 8RA 1,t883 BC3 ,258! FSP 527

LAUNCH DATE APR |9 1971

HELIOCENTRIC CDNIC

RL 150.24 LAL .DO

RP 206,69 LAP -1,76

RC 65.512 GL -17,09

PLANETOCENTRIC CONIC

C3 20.000 VHL 4.472

LNCH AZHTH LNCH TINE

SO.OO 18 ? 29

60,00 19 20 69

70.DO 20 55 55

80.00 22 51 31

90.00 0 43 S?

IOO.OD I 58 38

110.00 I 59 17

HID-COURSE EXECUTION ACCURACY ORBIT DET[RNINATION

SOT 1505,8 SGR 5|2,3 SO3 352,0 ST 43,6 8R 23,3

RRT ,2690 RRF -,2932RTF -,8517 CRT ,7978 CRS ,5892

SOB 1877,1 R23 -,0474 R13 -,852g LSA 59.5 NSA 17.6

SG; |811,5 SG2 49|,9 THA 4,71 ELI 47,8 EL2 12,9

FLIGHT TIME 146.00 ARRIVAL DATE SEP 12 1971

DISTANCE 381,317 EARTH TO MARS

LOL 208,30 VL 33,206 GAL -3,49 A2L 92,27 HCA 129,40 SNA |99,87 ECC ,2552! INC 2,2719 VI 19,657

LOP 337.72 YP 24.904 GAP 14.66 AZP 88.56 TAL 342.69 TAP |12.09 RCA 149.86 APO 250.88 V2 26.495

GP 3,1O ZAL 124,03 ZAP 158,64 [TI |71,94 ZA[ l?l.?? [T[ 55,74 ZAC 103,30 [TC 2T?,54 LVI -20,$9

DLA -25,81 RAL 342,83 RAO 6642,8 VEL 11,833 PTH 6,85 VHP 6,6?5 OPA -|4,68 RAP 318,63 2CC 1,3292

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LUNG

2602.94 -12.50 70.87 200.76 138,29 18 50 43 I602.9 5.86 SS.OS

2407,05 - -?,02 58,4! 205,95 129,79 20 1 6 1407,0 9.08 40,47

2127.91 -l.Sl 40.08 210.25 124.13 21 31 23 1127.8 12.49 20.34

1765.07 3.88 IS.?6 213.48 119.63 23 21 16 765.1 15.65 354.39

1417,26 6,39 351,56 214,86 117,81 1 7 lS 417,3 17,19 329,?3

1239.54 3.88 337.13 213.48 119.63 I 59 18 239.5 15.65 315.96

II74.73 -1.31 329.00 210,25 124,13 2 18 32 174.7 |2,49 509.25

DIFFERENTIAL C0tRECT|ONI MID-COURSE EXECUTION ACCURACY

TOE -.5661TRA-1.1?41TC3 .|31l |AU .0730 SOT I026,7 SGR $08.0 SO3 375,3

ROE -.3569 iRA ,0371RC3 .2368 FAU .06239 RRT .|928 RRF "*SIS? RTF "._31

FOE .6496 FRA 2.4618 FCS-2,?ODS |8P 3118 SOB 1896.3 R23 -.0S34 R13 -.8$4$

9DE .6720 8RA 1.1?4T DC$ .273| FIP 3i? SG| |033,2 8G| 404,9 THA 5,01

LAUNCH DATE APR 19 1971 FLIGHT TIN[ 148.00

HELIOCENTflIC CONIC DI8TANC[ 385.012

IL 150,24 LAL ,OD L04. |OR,SO VL $3,138 GAL -3,41AZL 92,$0 HCA 130,67 IRA

RP 2OS.TI LAP -!.74 LOP 338.99 VP 24,810 GAP 14.28 AZP 88.50 TAL $42.63 TAP

RC 96,667 GL -IT,SO GP 3.25 ZAL 123.87 ZAP 957,49 [T$ 172.03 ZAE 171,73 [T[

PLANETOCENTRIC CONIC

C3 19. 311 VHL 4.394 DLA -26.28 RAL 342.98 RAD 6642.5 VEL 11.804 PTH 6.83 VNP

LNCH A2HTH LNCH TIME L-I TIME INJ LAT lNJ LONG ]NJ RT ARC INJ AZNTH INJ TIME

50.00 18 10 14 2584.$7 -11.59 ?0.05 200.60 13G,48 18 53 18

60,00 19 24 50 2385,93 -6,09 57,39 205,8| 129.92 20 4 39

TO.OO 21 I 20 2102.21 -.33 38.74 210.16 124.15 2| 36 22

80.00 22 59 59 1730,83 5,03 13,87 2|3,48 119,47 23 28 50

go.DO 0 $4 20 1374,74 ?,?3 349,15 214,95 117,2g I 17 15

100,00 I 46 4T 1205,31 5,03 535,24 213,48 119,47 2 6 52

110.00 2 4 42 1149.03 -.33 327.66 210.16 124.15 2 23 51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.5633 TRA-l.lS61 TC3 ,1459 BAU ,0T49 SGT 1841,6 SGR 506,1 SO3 400.0

ROE -*$462 IRA ,0266 RC3 ,250? FAU ,06514 RRT .3181 RRF -,3482 RTF -,8550

FDE .6682 FRA 2,$812 FCS-2,920! BSP 3166 SO8 lgog,g R25 -,059? R13 -,8567

BDE .6622 BRA 1,1584 BC3 ,2901FSP 608 _61 1849,2 SG2 477,8 THA 5,55

ACCURACY

SS 3T.$

CST .9561

SSA 1.2

ALF 25.00

ORBIT O(T[RN]NATION ACCURACY

IT 44.2 IR 23.0 SS 36.?

CRT ,80_ CRI .SIOS CST ,IS_7

L3A 60.8 MSA I?,l IRA 1.2

EL| 45,2 EL2 12,S ALF 24.4?

ARRIVAL DATE lip 14 lg?l

EARTH TO MARS

168,52 [CC .2498? INC 2,29?0 V! 25,657

1|3,$D RCA |48,81 APO 248,11 V2 25,493

55,$4 ZAC |05,43 ETC 2?7,5? LVl -80,?Y

6.477 DPA -14.49 RAP 3|8.?2 [CC t.3|Y8

PO CST TZH INJ 2 LAT INJ 2 LONG

|994.4 6,79 54*26

138S,g 9,99 39.43

1102,2 13.42 18.92

?30.8 16.65 352.34

374.7 16.29 327.10

205.S 16.65 $13.91

149.0 13.42 30?,84

ORBIT DETERMINATION ACCURACY

ST 44.6 SR 22.7 SS 39.g

CRT ,8091 CR$ ,sg14 CST ,9513

LSA 61.$ NSA IT.? SSA 1.2

EL1 48.5 EL2 12.3 ALF 24.04

843



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 19 llTl

HELIOCENTRIC CCNIC

RL 150.24 LAL .00

RP 209,73 LAP "1.73

R¢ 67,9?T GL -1R,04

PLANETOCENTRIC CONIC

C3 18.6T6 VHL 4.322

LNCH AZNTN LNCH TIME

50.00 18 13 12

IO.OO 19 28 4R

?0.00 21 8 $8

80.00 83 8 45

lO.O0 I 6 2R

1DO.D0 1 55 33

110.00 2 10 21

FLIGHT TIME I50.00 ARRIVAL DATE IEP ti ll?l

DISTANCE 38R,T46 EARTH TO MARl

LOL 108.30 VL 33.0T3 GAL -i.13 AZL 62, )E EA 131.14 Ill tIT,14 [CC ,14415 INC l.)l|l Vl lloll!

LOP 340,2R VP |4,720 GAP 13,91 AZP 68.45 TAL 342.67 TAP 114.60 RCA 141,iS APO 245.54 V2 2l,4ii

6P 5,41 2AL 125,T0 ZAP 136,32 ET$ |76.11 ZAE 171.74 ETE 55,R3 ZAC |03,57 ETC 2T7,90 LVI -RO.D5

DLA -29,74 RAL 343,12 RAD SS4E,2 VEL 1|.7?? PTH G,60 VHP 6,ElS DPA -14,3! RAP 318.YT ECC !.3074

L-I TIME INJ LAT INJ LONG IRa RT AIC INJ AZMTH |Ha TIME PO CRT TIN INJ 2 LAT INJ I LONG

2598°05 -|O,il 69,25 E00,47 138,65 II 55 5i 15ii,O 7,?0 53,48

2384,95 -5,18 56,38 2OR,TO 130,02 EO S 14 1364.9 10.89 38,39

20?6,30 .66 37.39 210.11 124.15 21 41 35 I076.3 14,34 1?,48

1695.09 6.22 ll.lg 213.55 119.26 23 37 1 695.1 17.67 350.38

1328,13 8,17 346,48 215,14 |li,IT 1 2l 37 328.1 19,45 324,17

1169.56 6,22 533,26 213,55 1ISLES 2 15 3 IS9,S 17,67 311,?5

1125,11 ,Gi 328,30 810,|1 124,I5 2 29 4 123,1 14.34 306.40

DIFFERENTIAL CCRRECTION5

TOE -.5573 TRA'1.1599 TC3 *1570 BAU .OTTO

ROE -,33?9 RRA .0158 RC3 .2854 FAU ,06808

FDE .6909 FRA 2,9995 FC3-3.1551 B6P 3203

80[ .8517 8RA 1.1400 BC3 .3084 FSP $53

LAUNCH DATE APR 19 1971

HELIOCENTRIC CCNIC

RL 150.24 LAL ,OO

RP 206.?? LAP -1.71

RC 89,140 GL -18,53

PLANETOCENTRIC C(_iZC

C3 18.092 VHL 4,253

LNCH AZHTH LNCH TIME

50.00 18 18 15

60.00 lg 32 55

70.00 21 12 52

80.00 23 18 19

90.00 1 20 47

100,00 Z 5 T

110.00 2 16 14

MID-COURSE EXECUTION ACCURACY (_IIT DETERMINATION AccuRACY

3GT 1851,6 $GR 503,R SG3 426.2 RT 44.$ 3R 22.4 $8 41.1

RRT ,3456 RRF -.3T89 RTF -.857! CRT .$151 CR3 .5933 CST .9499

SGB 1918.9 R23 ",DSG3 R13 -,Sill LIA 92,3 NRA I?.? IRA 1,2

SGI 1160,3 SG2 470.6 THA 5,74 ELI 48.7 EL2 12.0 ALF 23,88

FLIGHT TII_ 152.00 ARRIVAL DATE 9EP ll 1911

DISTANCE 392.518 EARTH TO MARS

L_. 208,30 VL 33.012 GAL -3.25 AZL 92,35 HCA 133.20 SNA 196.07 ECC .24012 INC 2,3502 Vt Z9.657

LCP 341.52 VP 24,$34 GAP 13.54 AZP 88.39 TAL 343.11 TAP 118,5! RCA 146,9g APO 243.15 V2 26.485

GP 3.58 ZAL 123.52 ZAP 155.11 ETS 172.17 ZAE 171.78 ETE 56,6T ZAC 103.73 ETC 277.62 LVI -21.13

DLA -27,22 RAL 343.27 RAD 8642,0 VEL |1,752 PTH R.?8 VHP $,100 DPA -14,13 RAP 318,79 ECC 1.2977

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIN[ PO ¢ST TIN INJ 2 LAT INJ 2 LONG

2547.97 -9.79 68.47 200.37 138.80 18 58 43 1548.0 8.60 52,71

2344,06 -4.26 55.57 205.64 130,11 20 11 59 1344.1 11.?8 37.$5

2050.12 1,66 36,02 210,12 124.12 21 47 2 1050.1 15.26 16.01

1957.42 7,47 9.79 213.69 118,99 23 45 57 657.4 16.72 348.0?

1275.15 10.79 343.43 215,45 !16.30 1 42 3 275,2 20.71 380.79

1131.89 7.47 331,18 213.69 11R,99 2 23 59 131.9 16.72 309.44

1098,94 1,66 324,94 210,12 124.12 2 34 31 96.9 15.26 304,93

DIFFERENTIAL CCRRECTION3

TOE -.55q8 TRA-|,1206 TC3 ,ISI3 IAU ,07|9

ROE 0,3280 RRA ,0047 RC3 ,2808 FAU .07113

FOE ,7141 FRA R.8237 FC5-3.4036 |SP 3226

BOE .6412 8RA 1.1206 BC3 .5264 FRP S96

LAUNCN DATE APR 19 1971

HELIOCENTRIC CONIC

RL 150.24 LAL ,DO

RP 206.81 LAP -1.70

RC 70.455 GL -19.02

PLANETOCENTRIC CONIC

C3 17.555 VHL 4.190

LNCH AZNTH LNCH TINS

90.00 18 19 25

80.00 19 37 9

70.00 21 19 3

80.00 25 26 55

90.00 ! 38 58

IO0.O0 2 IS 40

110.00 2 22 25

NID-COUR3E EXECUTION ACCURACY OI!BIT DETERMINATION ACCURACY

IGT llST,I 3GR 302.4 363 433.1 37 45.0 3R 22.1 ll 4R.3

RRT .3746 RRF -,411l RTF -,6588 CRT .8218 CR8 .5_59 ¢IT ,94RI

SGi 1924,6 R23 ",0?59 R13 -,8611 L3A 15.1 NIA 11,8 IRA 1.2

3Gl II60.0 8G2 463,2 THA S,16 ELI 48.8 ELR 11,l ALF 13,3l

FLIGHT Tit#[ 154,00 ARRIVAL DATE RZP 20 1971

DISTANCE 398.325 EARTH

LOL 208,30 VL 32,954 GAL -3,1T AZL 92.31 HCA 134.47 8MA II4.8i ECC ,23567 INC

LOP 342.79 VP 24,551 GAP 13.19 AZP 88,33 TAL 343.24 TAP 117.71 RCA 149.03 APO

GP 3.76 ZAL 123.35 ZAP 153.97 ET3 172,22 ZA[ 1?1,27 ETE 58.04 ZAC 103.91 ETC

TO HAMS

R,3?94 Vl 22,R97

240.93 VR _8,480

277.83 LV1 -21.32

DLA -27.69 RAL 343,42 RAD 9641.7 VEL 11.730 PTH 6.76 VHP 5.921 DPA -13,95 RAP 318.77 ICe 1.2889

L-I TINS INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINS PO CRT TIN IkJ 2 LAT INJ 2 LONG

2530.14 -8,90 67.7I 200,52 136.93 19 1 33 1530.1 g.4g 51.95

2323.30 -3.35 54,38 205,62 130.19 20 15 52 1323.3 12.67 36.31

2023.64 2,97 54.64 210.17 124.06 21 52 46 1023.9 16.18 14.51

1917.18 8.79 7.55 213.92 118,65 23 55 50 617.2 19.80 345.57

1210.54 12.71 339.65 215,99 115,47 ! 59 8 210.3 22.13 516.58

1091.64 0.79 328.90 2|3.9E !10,95 2 33 52 91.6 19.80 308.94

1070,45 2.67 323.56 210.17 124.06 2 40 15 70.5 16,18 303.43

DIFFERENTIAL CCRRECTION8

TDE -.5444 TRA-t,IOOI TC3 .1736 iAU .0801

ROC -,3118 RRA -,0065 R¢3 ,29TI FAU .0T439

FOE .7390 FRA 2.955? FC3-3,6685 83P 3246

9DE ,6308 ERA l,lOOt BC3 ,3441 FRP 750

LAUNCH DATE APR 19 1971

HELIOCENTRIC CONIC

RIO-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

3GT 1981,5 5GR 501.9 805 405,4 ST 45.1SR 21.8 $3 43.8

RflT ,4052 flRF ",4485 RTF -._Ol CRT ,5291CR6 .5996 CGT .14_4

SGR 192?.8 R23 -.0826 R13 0,R628 LSA 64.0 NSA l?,O 53A !,2

381 t2T3.t 5GZ 455.0 THA 6,65 ELI 49.9 EL2 l!.5 ALF 23.12

FLIGHT TIME 156.00 ARRIVAL DATE I(P 22 1971

OIGTANCE 400.183 EARTH TO MARS

RL 150.|4 LAL .00 L04. t05.30 VL

RP RD9.9? LAP -1.65 LOP 344.00 VP

RC 71.R18 GL -It. St GP 3.95 ZAL

PLANETOCENTRI¢ CQNIC

C3 17.064 VNL 4,151

LNCH AZNTH LNCH TIRE

50.00 18 82 36

80.00 19 41 51

TO,O0 21 25 32

80.00 23 40 4?

90.00 2 9 4

100.00 2 2? 35

110.00 2 28 $4

OIFFERENTIAL CCRRECTIONS

TDE -.5379 TRA-l.0788 TC3 ,1801BAU

ROtE -.3096 RRA -.0185 RC3 o3144 FAU

FOE .7842 FRA 3.0954 FC3-3.9496 0RP

80( *6203 BRA 1.0789 0C3 .3623 FSP

32,600 6AL -3,10

|4.472 GAP 12.84

123.17 • ZAP t52,00

AZL 92,41 HCA 150.74 ONA 1|3,11 [CC ,_3149 INC

AZF 80.20 TAL 343.37 TAP |lOoll RCA 14R,06 APO

ET8 !72,26 ZA[ 1TI.9? ETE 51,9R ZAC 104.10 ETC

2.40T9 VI 2R,95T

235,RR V2 _8,4T4

277,R4 LVl -21,50

DLA °28,18 RAL 543.59 RAD 6641.5

L-I TIME INJ LAT INJ LONG

2812.SS -9.02 86,g5 200,30 157.06 19 4 29

2302.65 -2,44 55,39 205,84 150.24 20 lg 54

Isgs.?T 3.6g 33.23 210,22 123.98 21 58 48

1573.25 lO.21 5.05 214.24 116,21 24 7 l

110T.$9 15,63 333.55 216,95 113,87 2 27 31

1047.72 10,2! 528,42 214.24 119.21 2 49 5

1043.59 3.69 322.19 210.28 123.08 2 46 IT

NIO"COUR3E EXECUTION ACCURACY

• 0829 3GT 1860.0 6DR 502,8 $83 514.S

.07?95 RRT .4375 RRF -,4832 RTF -,RSII

3250 SGD 1926.7 R25 -.0925 R13 -,$643

802 $81 1873,T SG2 449.8 THA 7.16

VEL II.T09 PTH 8.74 VHP 5,T48 DPA -13.79 RAP 310.72 ECC t,2009

ZNJ RT A3C INJ AZMTH INJ TINS PO C$T TIM INJ 2 LAT INJ Z LONG

IS12,6 10,56 31,19

1302.6 13.54 39.28

996.8 17.10 12.97

5?3,2 20,g3 342,00

10_,T 24,14 309.72

4?.? 20,95 304.17

43.S 17.[0 301,89

ORBIT DETERMINATION ACCURACY

ST 45,1 3R 21.5 88 44.8

CRT .8372 CR$ .6040 CST .9404

LSA 64.? NRA 17.9 $8A 1.2

ELI _8.8 EL2 10.9 ALF 22.92

644



' JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 18 1671

HELIOCENTRIC C_llC

RL 150.24 LAL ,DO

RP 206.93 LAP -1,66

RC ?3,228 6L -20,03

PLANETOCENTRIC CONIC

C3 16.612 YHL 4.0?6

LNCM AZNTH LNCH TIME

SO.D0 16 25 56

60,00 18 46 $

?0.00 21 32 23

6D,OO 23 54 43

69,09 1 49 44

100.00 2 4] 31

110.00 2 35 45

_LIGNT TIN[ lS8,OO ARR|¥AL DATE SEP E4 19TI

DISTANCE 404,031

LOL tOO,SO VL 31,8§0 6AL -3.04 AZL $2,44 NCA EAT.DO IRA

LOP 345.33 VP 24.385 GAP |2.50 AZP 88.29 TAL 343.50 TAP

GP 4.16 ZAL 122,99 ZAP 151.29 ETA 172.29 ZA[ t?E,10 [T[

EARTH TO HAR9

193.09 [CC ,22T55 INC 2.4399 VI 29.69?

12D.$1 RCA IAD.IO APO 239.94 V2 26.46D

82,60 2A¢ |04,30 [TC 277,84 LV! -21.69

DLA -28.6T RAL 343,75 RAD 6641.3 VEL 11,89D PTH 8.T2 VHP 5.SBl OPA -]$,57

L-! TINE IN] LAT IN] LONG |NJ RT ASC IN] AZMTN IN] TIME PO CAT TIN

2493,17 -?.16 66.21 200.39 |57,|6 19 ? 31 1495.2

2282.02 "1.54 59.40 208.T! 130.28 20 94 5 1282.0

1969o33 4.74 31,79 21D,44 I93,86 92 5 |2 969.3

1523.52 11,80 2,21 214.68 117.63 24 20 ? 523.5

1166,1.3 17,86 338,81 2t7,63 112,8! 2 g 10 168,!

6286.03 !1.80 301.49 214.68 117.63 A 26 17 5286.0

1016.15 4.74 320.71 210.44 123.86 2 52 41 16.1

RAP 318,63 ECC t.2?$4

IN] 2 LAT IN] 2 LONG

11.22 50.43

14.41 34.2]

18.03 11.39

22.16 339.62

2S.TI 314,44

22,16 278.99

]6.03 300.31
DIFFERENTIAL CCRRECTIONS

TOE -.5166 TRA-I.0417 TC3 .21T1 8AU .0884

ROE -.3005 RRA -,0308 RC3 ,3336 FAU ,08185

FOE ,?823 FRA 3,2300 FC3-4,2887 BSP 3080

8DE ,59?? BRA 1.0421BC3 ,3982 FSP 850

NID-C_JRSE EXECUTI(_i' ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1828.7 6C_ 505.0 8G3 547.0 ST 44.! 8R 21.1 88 45.9

RRT ,4736 RRF -.5212 RTF -.8681 CRT .8426 CRS .6063 CAT .9380

668 1897,1 R23 -,0961 R13 -,8718 LSA 64,7 HSA 17,9 68A 1,2

861 1845,2 862 440,8 THA 7,90 EL1 4T,8 EL2 10,5 ALF 23,16

LAUNCH DATE APR 19 1971 FLIGHT TIME 160.00 ARRIVAL DATE SEP 26 19?1

HELIOCENTRIC C(_NIC

RL 150,24 LAL ,00

RP 207.00 LAP -1,64

RC T4o683 CA. "20,54

PLANETOCENTRIC CONIC

DISTANCE 407,925

LO(. 208.50 VL 52,802 GAL -2,9T AZL 92,4? NCA 138,27 SNA

LOP 546.59 VP 24,322 GAP 12.17 AZP 88.16 TAL 343.62 TAP

GP 4.38 ZAL 122.81 ZAP 149.95 ETA 172.31 ZAE 172.23 ET[

EARTH TO MARS

192.15 ECC ,22387 INC 2.4111 Vt 29.65?

121.89 RCA 149.13 APO 235.16 V2 26.458

65.87 ZAC 104,53 ETC 277,64 LVI "21,89

C3 16,203 VHL 4,025

LNCH AZNTH LNCH TIME

50,00 18 29 21

60,00 19 SO 45

TO,Q0 21 39 35

60.00 O 15 53

82,58 1 30 T

100.00 2 58 45

110.00 2 42 57

DLA -29.16 RAL 343.93 RAD 6641.1 VEL 11.672 PTN 6.T1 VHP 5,420 DPA -15.38 RAP 518.50 EC¢ 1.263T

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTN |NJ TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2478.14 -6.31 65,49 200.38 137.26 19 10 39 1478.1 12.06 49.69

2201,60 -,64 31,43 205,82 130,30 20 E8 26 1261.6 15,26 33,16

1941,4T 5,T9 30,32 210,67 123,72 22 11 57 941o5 18,96 9,76

1464,08 13,65 358,77 215,31 116,81 0 40 17 464,1 23,52 338,T3

1226.01 18.30 345.41 217.56 113.11 1 50 33 226.0 26.23 318.98

6220.59 13,65 298,04 215.31 116.81 4 42 32 5226.6 23.52 275.01

0276.32 5,79 297.15 2t0.67 123.72 4 27 34 5276.3 18.96 2?6.58

DIFFERENTIAL CORRECTIONS

TOE -.5200 TRA-l.0290 TC3 .1891 8AU .0866

ROE -.2928 RRA -,0443 RC3 ,3521 FAU ,08538

FOE .6153 FRA 3,3894 FC3-4,5618 DSP 3216

BO£ ,5973 8RA 1,0300 BC3 ,3997 FSP 918

LAUNCH DATE 4PR 19 1971

HELIOCENTRIC CONIC

RL 150.24 LAL .00

RP 207,08 LAP -1.63

RC 76.180 GL -21,06

PLANETOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1040,0 3GR 509.1 863 581.9 ST 44.8 8R 20.8 38 4T.4

RRT ,5050 RRF -,5610 RTF -,8623 CRT ,8553 CR3 ,6154 CST ,9336

SGB ]909,1 R23 -,1155 R13 -,8668 LSA 66,1 NSA 18,0 98A 1.2

8G1 1858,9 8G2 435.0 THA 8,42 EL1 48.4 EL2 10.0 ALF 22,76

FLIGHT TIN( 162.00 ARRIVAL DATE 3EP 28 19Y1

DISTANCE 411,845

LOL 208,30 VL 32,757 GAL -2.92 AZL 92.51 HCA 132,53 8NA

LOP 347,88 VP 24,252 GAP 11,84 AZP 88.09 TAL 343,74 TAP

GP 4.62 ZAL 122.63 ZAP 148.57 ET3 172,32 ZAE ]72,34 ETE

EARTH TO MARS

191.33 ECC .22042 INC 2.5050 Vl 29.69T

123.28 RCA 149.]6 APO 233.50 V2 26.449

69,87 ZAC 104,78 ETC 277,62 LVI -22,08

C3 15,83] VHL 3.979

LNCH AZHTH LNCH TIME

90,00 16 32 53

60.00 t9 55 37

70.00 2! 47 16

80,00 0 41 49

80.67 I 15 55

|O0.O0 3 24 40

ItO.OO 2 50 30

DIFFERENTIAL

TOE -.5139 TRA-I.OD59

ROE ",2852 RRA -,0882

FOE .8461 FRA 3.5518

ROE ,5893 ERA 1.0073

LAUNCH DATE APR 19 t9T1

HELIOCENTRIC CONIC

RL 180,24 LAL ,OD

RP 207.17 LAP -|.61

RC T?.T]8 6L -21.58

PLANETOCENTRIC CONIC

C3 15.494 VHL 3,936

LNCH AZMTH LNCH TINE

SO.DO 18 36 33

60.00 20 O 42

?0.00 21 55 29

79,05 1 4 26

Tg,O9 1 4 26

7g.05 1 4 26

110.00 2 58 51

DL4 -29.66 RAL 344.t2 RAD 6640.9 VEL 11.657 PTH 6.69 VHP 5.266 DPA -13.18 RAP 318.33 ECC 1.2605

L-I TINE INJ LAT |NJ LONG ]NJ RT A$¢ ]NJ AZNTH INJ TIME PO CAT TIN INJ 2 LAT 1NJ 2 LONG

2461.30 "5.46 64.78 200.49 137.34 19 13 55 1461.3 12.89 48.95

2241.19 .26 50.45 205.98 130.30 20 32 59 1241.2 16.11 32.19

1912.78 6,87 20,8] 210.95 123,54 22 19 9 9]2.8 19.09 6.06

13T7.74 18.24 333.6T 216.35 115.40 1 4 46 377.7 25.31 329.94

1268.64 18.74 346,78 217,54 113.42 I 37 4 268.6 26.?6 322.27

6140.25 ]6.24 292.94 216.35 115,40 5 ? O 5140.3 25.31 269,22

6247,64 8.87 295.63 210.95 123.54 4 34 46 5247.6 19.89 274.69

CCRRECTION8

TC3 ,lit? iAO .0871

RC3 .372S FAU .08939

FC3-4,6883 68P 3230

8C3 ,4144 FSP 981

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1030.3 $GR 515.5 3G3 618.6 ST 44.8 3R 20.6 39 48.9

RRT ,9391RRF o.4017 RTF "._eO| CRY .8667 CR6 .6245 CAT .gigs

$GB 1901,5 R23 -,1313 R13 -,8660 LSA 67.0 MSA 10.1 3SA 1.2

SGt 1852,5 362 429.0 THA 9,13 ELI 46,4 ELI 9,3 ALF 22,63

FLI;HT TIME 164.00

DISTANCE 415.708

LOL E08.30 VL 32.715 6AL -E.88 AZL 92.54 HCA 140.80 3MA

LOP 348,19 VP 24.184 GAP 11,52 AZP 88.03 TAL 343.85 TAP

GP 4.87 ZAL 122.45 ZAP |47.1§ ETA 172.32 ZA[ 172.42 ETE

DLA -30.18 RAL 344.32 RAD 6640.8 VEL 11.642 PTH

L-I TIME IN] LAT

2444.68 -4.63

2220.80 1.16

1883,10 7.96

1303,02 19.17

1303,02 19.1T

1303,02 19.1?

6217.96 7.98

DIFFERENTIAL CQRRECTION6

TOE -,S08T TRA -,gT81TC3 ,1739 BAU ,0892

flOE ".2779 RRA -,0727 RC3 ,3941 FAU ,09358

FOE ,8758 FRA 3,?192 FC3-S,Z28T DiP 3203

BOE ,579T BRA .9808 BC3 ,4307 FSP 1046

ARRIVAL DATE 8EP 30 1971

EARTH

190.57 ECC .21716 INC

124,63 RCA 149.19 APO

T4.63 ZAC 105.05 ETC

TO HAR8

2.5407 Vt 29.6ST

231.96 V2 26.A39

277.60 LVI -22.29

6.68 VHP S.117 OPA v12,98 RAP 318.12 ECC 1.2550

IN] LONG IN] RT ASC IN] AZNTH IN] TIN[ PO CAT TIN IMJ 2 LAT IN] 2 LONG

64.06 200.64 ]37.40 19 17 18 1444.7 13.70 48.21

4g,48 206,20 130.29 20 3? 43 1220.8 16.85 31.04

27,23 211.31 123.32 22 26 52 883.1 20,84 6,28

349,$2 217,55 113,74 1 26 9 303,0 27.28 324,g7

349.52 217,55 113.74 1 26 9 303.0 27.28 324.gT

349,52 217.55 113,74 1 28 g 303.0 27.28 324,9?

2g4.06 211.31 123,32 4 42 2g 5218.0 20.84 273.11

HID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SGT 18|0,6 SGR 524,2 $63 658,? ST 44,5 3R 20.3 $$ S0.3

RRT ,5726 RRF "*6422 RTF -,8587 CRT .8785 CR3 .6342 CDT .g252

$GB 1865.0 R23 -,1487 R13 -.8654 LSA 6T.7 NSA 18.2 SSA I.!

3GI 1836,8 862 4E3,? THA 9.95 ELI 48.1 EL2 9,0 ALF 22.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) "

LAUNCH DATE APR IS IDTt

HELIOCENTRIC ¢CNIC

RL 15D_24 LAL .DD

RF 2D?.E6 LAP -|,38

RC 79.295 GL -28.13

PLANETOCENTRIC CONIC

C3 1S.191 YHL 3,898

LNCM A2MTN LNCH TIME

SO.DO 18 40 21

SD.OD 2D 6 D

70.0D 22 4 21

77.61 D 94 37

77.$1 O 54 37

77.61 O 54 37

110.00 3 7 43

FLIGHT TIN( Ill,DO ARRIVAL OAT£ OCT E IS?1

DIITANCE 410,?$3 EART# TO MAR8

LOt. 808.30 VL St.S?S GAL "2.$1AZL 92.56 HCA 142,03 SNA |89.87 ECC .21414 INC 8, S784 Vl EI.DST

LOP 3SO,3D VP 24.118 GAP 11.21 AZP S?.97 TAL 343.93 TAP 1El.DE RCA |49.21 APO E3D,S3 VE 28,488

6P 5.14 ZAL I2E,E? ZAP |4S.?0 ET$ 1?2.32 ZAE 172,45 ETE 8D.IO ZAC 1D5.34 £TC 2?7.57 LVI -EE,3D

OLA -3Q.QT RAL 344.53 RAD 6B40.6 VEL II.DES PTM S,6? VHP 4.9T4 DPA "12.7? RAP 317.RR ECC I.ESDO

L-I TINS INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2428.27 -3,81 S3.39 2DD.83 137.4D 19 2D 49 1428.3 14.S1 47.48

2200.38 2.09 48.50 20D.47 13D.26 20 42 4D 1200.4 17.Te 2R.R9

1952.15 9.14 25.58 211,75 t23,05 22 35 13 852.2 21,81 4.4D

1332.41 19.D0 351.91 217.R2 114.07 I 16 5D 332.4 27.8D 327.3D

1332.41 19.6D 351.91 217.62 114.07 I IS 5D 332.4 27.00 327.30

1332.41 19.$0 351.91 217.62 114.07 I 16 SO 332.4 27.9D 327.30

918F.0! 9.14 292.40 211.75 123.05 4 50 50 5197.D ZL.81 271.23

DIFFERENTIAL CCRRECTI_ql

TOE -.50D9 TRA -.9481TC3 .19SS BAU .D919

ROE -.2710 RRA -.0881RC3 .4173 FAU .D98D3

FOE .9070 FRA 3.$947 FC3-5.5899 DiP 3ISB

BDE .5692 BRA .9322 BC3 .4489 FSP 1114

MID-COURgE EXECUTION ACCURACY ORBIT DETERMINATION AccURACY

SGT 17D4.4 SGR 535.9 393 Dg6.9 3T 44.1 3R 20.1 IS 51.7

RRT .6056 RRF -.6D25 RTF -.8567 CRT . .891D CRS .6456 C$T .92DB

SGB 1863.1 R23 -.1674 RI3 -.865D LSA 68.4 NSA 18.3 SSA 1.1

SGI 1815.4 SG2 419.2 THA 10.90 ELI 47.7 EL2 S.4 ALF 22.81

LAUNCH DATE APR 19 1971 FLISHT TIN( ISB.OD ARRIVAL DATE OCT 4 1971

HELIOCENTRIC CONIC DISTANCE 423.74D EARTH TO MARS

RL 130.24 LAL .DO LOL BOB.30 VL 32.639 GAL -2.76 AZL 92.62 HCA 143.32 IRA 189.22 ECC .21130 1NC 2.61R2 Vl B9.SS?

RP 207.37 LAP -1.59

RC 80.909 GL -22.98

PLANETOCENTRIC CONIC

C3 14.919 VHL 3,893

LNCH AZNTH LNEH TINS

SO.OD 18 44 18

60.00 20 11 33

70.00 22 14 1

76.29 O 49 2

79.28 O 46 2

76.28 O 46 2

llO.OO 3 17 23

LOP 351.65 VP 24.054 GAP lO.9O AZP 87.90 TAL 344.05 TAP 127.37 RCA 149.24 APO 229.20 V2 26.415

GP 5.44 ZAL 122.10 ZAP 144.20 ETS 172.32 ZAE 172.38 ETE 8D. ID ZAC 105.66 ETC 277.54 LVI -22.71

DLA -31.t8 RAL 344.76 RAD 6640,3 VEL 11.618 PTH 6.66 VHP 4.83? DPA -12.55 RAP 317.SB ECC |.24S5

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2412.00 -2.99 D2.71 201.08 137.5D 19 24 3D 1412.0 15.30 49.75

217'9.83 2.96 47.52 206.79 130.21 20 47 53 1179.8 18.62 28.8C

|BIg.41 10.35 23.$2 212.28 122.73 22 44 21 B|9.A 22.81 2.38

1350,38 20.02 354.07 217.72 114.42 1 8 4D 358.4 28.32 329.40

1359.38 20.02 354.Q7 217.72 114.42 1 8 40 358.4 28.32 329.40

1398,38 20.02 354.D? 217.72 114.42 1 8 40 398.4 28.32 329.40

DI54.27 ID.35 2go.s4 212.28 122.73 4 59 58 5154.3 22.81 ?$9.21

DIFFERENTIAL CCRRECTION8

• TOE -.4811 TRA -.DDSI TC3 .1824 BAU .ogs?

RDE -.2639 RRA -o1037 RE3 .4440 FAU .10327

FOE .92§3 FRA4.0642 FC3-S.D92D 28P 296?

BOB .5467 BRA .Otto BE3 .48D0 FSP 1172

LAUNCH BATE APR 19 1971

NELIOCEN1RIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR^CY

8GT 1729.7 SCR 55D.S SG3 739.1 ST 42.7 3R 19,8 89 52.7

RRT .6403 RRF ".7212 RTF ".8589 CRT ,9D19 CRI .6543 CST .9133

SGB 1815.2 R23 ".1793 R13 ".869D L8A $8.3 MSA 11.4 SIA 1.1

SGI 17D7.4 392 4|3.9 THA 12.2U ELI 46.4 EL2 7.9 ALF 23.34

FLIGHT TIN( 17'0.00 ARRIVAL DATE OCT 8 1971

DISTANCE 427.742 EARTH TO MARS

RL 15D.24 LAL .00

RP 207.48 LAP -1.54

RC 82.$60 GL -23.24

PLANETOCENTRIC CONIC

C3 14.BSl VNL _o832

LNCH AZMTN LNCH TIRE

50.00 18 48 25

60.00 20 17 22

70.00 22 24 39

75.05 0 38 26

75.05 O 38 26

75.05 O 38 26

110.O0 3 28 l

LOL EO8.3D VL 32.604 GAL -2.72 AZL 92.6t HCA t44.59 SNA 188.D1 [CC .2D896 INC 2.$6D3 V_ 29.657

LOP 332.91 VP 23.993 GAP 10.6! AZP 87.83 TAL 344.14 TAP 128.72 RCA 149.28 APO 227.97 V2 26.402

GP 3.75 ZAL 121.93 ZAP 142.6D (TS t72.30 ZAE 172.21 (TE 92.68 ZAC I09.0! ETC 277.49 LVI -22.94

DLA -31.7D RAL 345.D1 RAD DD4D.4 VEL |I.6DS PTM 6.85 VHP 4,7D9 DPA -12.33 RAP 317,21 ECC 1.2419

L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIME PO CET TIN INJ 2 LAT INJ 2 LONE

23D9.01 -2.19 12,04 201.37 13?.94 lg |8 21 13gS,O lG.Ot 41,02

2159.31 3.86 46,54 207.18 130.15 20 53 21 llSg.3 19.48 27.7S

1784.$1 11.62 21.93 212.91 122.34 22 54 24 784.6 23.83 .20

1381.77 20.43 399.04 217.89 114.79 ! 1 28 391,_ 28.84 331.31

1381.77 20.43 356.04 217.09 114.?8 1 I 28 391.0 28.84 331.31

1381.77 20.43 358.04 217.09 114.70 1 I 28 381.8 28,9A 331.31

SIlt. AS 11.62 288.75 212,91 122.34 3 ID 1 3119.5 23.83 R97.93

DIFFERENT IAL CCRRECTIONt

TOE -.4877 TRA -.6058 TC3 .1249 RAU .DRSD

ROE -.2381 IRA -.1220 RC3 .4379 FAU .IO741

rOE .9753 FRA 4.2712 FC3-9.3342 SSP 309D

ODE .5321BRA .6942 BE3 .4841FDP 1265

NIO-COQRD[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1721.0 8GR 599.4 |93 T82,S ST 43.3 9R lg,$ 38 54.S

RRT .$993 RRF ".7590 RTF -._.73 CRT .V!89 CR9 .4742 Ell .gUtS

3GB 1813,6 R23 ".2169 RI3 -.SSD4 LSA 7O.O RSA 19,G 93A 1.1

3GI 1765,3 3G2 413.7 THA 13.11 ELl 47.0 2L2 7.1ALF 23.17

LAUNCH DATE APR 19 1971 FLIGHT TIN( 172.00 ARRIVAL DATE OCT 9 IRTI

EARTH TO kARl

Vl 2R.817

V2 ES,3II

LVI "23.17

NELIOCENTRIC ¢(_11C

RL 19D.24 LAL .00

RP 2DT.GO LAP -I.82

RC 94.247 GL -13.ll

PLANETOCENTRIC CONIC

C3 14.479 VHL 3,004

LNCH A2MTH LNCH TINS

3D.DD 18 SE A3

sO.DO 2D 23 29

70.OO 22 36 39

73.87 D 31 33

73.87 O 31 33

73.87 O 31 33

IID.OO 3 40 2

DISTANCE 431,793

LOL 2DR.3D VL 32.9?2 GAL "2.SS AZL S2.?I NCA 149.44 8MA Ill,Ol [CO .20S19 INC E.?Oll

LOP 354.17 VP 23.934 GAP 10.31 AZP 8?.TS TAL 344.21 TAP 130.05 RCA 149.28 APO R29.82

GP D.D9 ZAL IEI.TR ZAP SAt.D? ET3 172.29 ZAE 1?1.90 ETE 99.$6 ZAC 106.39 ETC 277.44

DLA -32.22 RAL 345.2? RAD R640.3 VEL 11.599 PTH R.64 VHP 4.58D DPA -12.Dg RAP 319.82

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2380.11 "1.39 DI.39 201.72 137._6 19 32 23 1390.1 IS.ES

2138.32 4.78 45.34 207.83 I30.0S 20 59 S 1138.5 £0.29

1748.36 13,01 19.R3 213.66 121.86 23 $ 49 748.4 24.92

1403.41 20.84 397.89 218.10 113.13 0 34 99 4D3.4 29,39

1403.41 20.84 337,89 218.10 113.15 0 $4 56 403.4 29.38

1403.41 2D.84 357,89 218.10 119.15 0 54 59 403.4 2g.36

6091.22 13.D1 286.85 213.66 121.66 5 21 23 5081.2 24.92

DIFFERENTIAL C_RECTION3

TDE -.43D7 YRA -.8512 TC3 ,D987 BAU .ogT8

RDE -.2333 RRA -.1408 RE3 .4999 FAU .11244

FDE 1.0118 FRA 4.4711 FC3-6,7261 BSP 3031

DOE .$434 DRA .842? DC3 .5096 FDP 1343

NID-COUR3E EXECUTION ACCURACY

SGT 1681,1 $GR 592.3 $G3 828.2

RRT .6879 RRF -,794! RTF -,8409

SG8 1782.4 R23 ",2447 R13 -.8577

391 1732,g SG2 417,3 THA 14.47

ECC 1.2382

INJ 2 LONE

45,29

28.6Z

337.77

333.|1

333,11

333.11

294.59

ORBIT DETERMINATION ACCURACY

ST 42.7 IR 19.S 39 36.1

CRT .9334 CRS .Sgli CtT .902?

LSA 70.7 NSA 18.8 3SA 1.B

ELI 46.3 EL2 6.4 ALF 23.49
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' JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUGH DATE API 1G tl?t

HELIOCENTRIC CCN|C

RL 150.24 LAL ,00

RP 207.78 LAP -1,|0

RC $5.999 GL -24.39

PLAN[TOC[HTR|¢ CONIC

C$ |4.292 VHL 3,790

INCH AZMTH LMCM TIME

SO.DO 16 ST 13

90.00 20 29 S9

70.00 22 50 37

72.74 0 25 18

72.74 O 25 19

72.74 O 29 19

llO.OO 3 S3 99

LOL 29t.10 VL )t.iAt GAL

LOP 319.42 VP 23.0?9 GAP 10.03 AZP 8?.99 TAt. 344.20 TAP 131.30 tEA 149.29

GP 9.43 ZAL |21,99 ZAP |39.44 ST8 1?2.27 ZA[ 1?1.49 ST[ 109.94 ZAC 106.79

OLA "32.79 RAL 341.Sl RAO 1640.2 VEL |1.DR| PTM t.63 VHP 4.460 OF4 "11.|4

L-| TIME |HI LAT |N_ LONG INJ RT ARC |NJ AZMTH INJ TIME PO CST TEN

2]14L, 30 ",_ 10*72 _02,12 137*5? 19 $6 37 1364,3

211?.42 5.70 44.52 208.1S 128.96 21 SlS 1117.4

1703.02 14.56 1?.42 214.S7 121.24 23 19 O 703.0

t483.$2 _|.24 359.$4 218.37 119,54 0 49 | 423.6

1423.62 21.24 359.64 218.3? 115.54 D 49 I 423.6

1423.62 21.24 359.64 218.37 115.54 O 49 1 423.S

6037.68 14.55 284.25 214.57 |21.24 S 34 $7 5037.9

_LISMT TIM( tT4.OO ARRIVAL OATS OCT 10 tR?l

O|$TANC[ 455.801 EARTH TO MARS

-E.|4 AIL $2.?5 NCA |4?.10 IMA IR?,5_ [¢¢ ,20)19 INC 2.?SRS Vt 29,157

APO 225.79 V2 24,3?3

[TC 277.38 LVl -29.42

RAP 319.37 ECC 1,2392

|NJ 2 LAT INJ 2 LONG

17,|| 44.S8

21,11 25.4S

2S.10 354.89

29.93 334.80

29.88 334,80

29,83 . 334.89

26.10 261.77

DIFFERENTIAL ECRRECTION8

TOE -.4737 TRA -.8139 TC3 .OGG? BAU .|012

ROE -.2484 RRA -.1610 RCS .5257 FAD .11759

FDE 1.9509 FRA 4.8779 FCS-7.1227 BSP 2963

ODE .5349 BRA .8297 6C3 .5299 FSF 1426

MID-COURSE EXECUTION ACCURACT

8ST 1633.8 SGR $19,6 303 875.2

RRT ,?071 RRF -.9262 RTF -.8323

$GB 1747.4 R23 ",2755 R13 -.8545

9G1 1895,6 SG2 422.1 THA 19.03

LAUNCH DATE APR 19 1971 FLIGHT TIV, IC 176.00

HELIOCENTR|¢ CONIC

RL 150.24 LAL .00

RP 207.86 LAP -!.47

RC 87.725 GL -24.99

PLANETOCENTRIE CONIC

C3 14.141 VHL 3.760

LNCH AZNTH LNCH TIN[

$O.O0 19 I 57

60.00 20 3G 52

70.00 23 ? SO

71.64 D 19 33

71.64 Olg 33

71.64 O 19 33

110.00 4 11 t3

ORBIT DETERNINAT10N ACCURACY

ST 42.1 SR I9.3 SS 57.7

CRT .9480 CRS .7099 CST .8953

LSA 71.5 MSA 19.0 SSA 1.0

EL1 46.0 EL2 5.8 ALF 23.90

ARRIVAL DATE OCT 12 1971

018TANCE 439.953

LOL 208.30 VL 32.513 GAL -2.61 AZL 92.80 HCA 148.35 6MA 187.04 ECC .20175

LOP 396.68 VP 23.820 GAP 9.75 AZP 87.61 TAL 344.34 TAP 132.69 RCA 149.31

GP 6.85 ZAL 121.43 ZAP 137.77 ETS 172,2§ ZAE 170,63 ETE 112,16 ZAC 107.24

EARTH TO MARS

INC 2.SD4O Vl 29.997

APO 224.78 V2 99.997

ETC 27?.31LVi -23.88

DLA -33.30 RAL 348.87 RAD 6640.1VEL 11.584 PTH 6.63 VHP 4.$43 DPA -11.5?

L'I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM

2348.$4 .20 $0.06 202.58 137.53 19 4| 5 1348.5

2095.90 6.94 43.46 208.74 129.84 21 11 4T 1095,9

1690.70 IS.38 14,47 215.72 12O.4O 23 35 21 6SD*?

1442.82 21.64 1.32 218.?D 1t5.95 D 43 36 442.8

1442.82 21.64 1.32 218.70 115.95 O 43 39 442.8

1442.82 21,64 1.32 218,70 115.95 D 43 36 442,8

$985.56 16.38 281.29 215,72 120,40 5 50 58 4985.6

RAP 315.88 [CO 1.2327

INJ 2 LAT INJ 2 LONG

18,36 43.83

21.95 24.EI

27.43 $51.47

30.41 $39.43

39.41 339.43

30.41 339.43

27.43 2S8.29

DIFFERENTIAL CORRECTIONS

TD( -.4651 TRA -.7733 TC3 .0321 BAD .1059

RDE -.2439 RRA ".1826 RC3 .5979 FAU .12299

FOE 1.0879 FRA 4.8911 FC3-7.5276 89P 2839

BOG .5252 BRA .7948 BE3 .5587 PiP 1508

LAUNCH DATE APR 19 1971

HELIOCENTRIC CCWIC

RL 150.24 LAL .00

RP 208.01 LAP -1.45

RC 89.514 GL -25,61

PLANETOCENTRIC CONIC

C3 14.019 VHL 3.744

LNCH AZNTH LNCH TIME

S0.0O 19 S 57

6D.0O 20 44 |4

?0,D0 23 32 37

70.57 O 14 IS

70.57 0 14 15

70.57 D |4 |5

110.00 4 35 59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT |576.0 SGR 651.8 SG3 923.? ST 41.3 SR 19.2 88 59.2

RRT ,7221 RRF -.SSSt RTF -.6229 CRT .9618 CRS .7298 CST .8887

SGB 1707.3 R23 -.3071 813 -.8519 LSA 72.1 M$A 19.2 SSA 1.0

SGI 1852.1 SG2 430.7 THA 17.87 ELI 45.3 EL2 4.8 ALP 24.49

-FLI6HT TIME 1?9,00 ARRIVAL DATE OCT 14 1971

DISTANCE 443.919 EARTH

LOL 208.30 VL 32.48? GAL -2.56 AZL 92.86 HCA 14g.6! SMA |86.60 ECC .tgg?? ZNC

LOP 357,93 VP 23.786 GAP 9.47 AZP 87.53 TAL 344.38 TAP 133.99 RCA 149.32 APO

GP ?.23 ZAL 121.23 ZAP 139.05 ET3 172.22 ZAE 170.06 ETE liT.B? ZAC 107.72 ETC

TO MARS

2.8587 VL ES.G5?

223.6? V2 29.340

277.23 LV! -23.99

DLA -35.95 RAL 346.21 RAO SS4D.t YEL 11.579 PTH 8.62 VHP 4.237 SPA "11.28

L-I TIME INJ LAT INJ LONg INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN

2332,77 .99 59,40 203.11 137.57 19 45 50 1332.0

2073.79 ?.GO 42.4! 209.42 I2g,?O 21 18 4? 1073.8

1573.45 |8.88 lO,I? 217.32 119,D0 23 58 53 578.5

/431.29 22.03 2.96 219.08 I|6,39 O 39 36 401o3

1401.29 22.03 2.96 219.08 116.39 O 38 33 46].3

1461.29 22.03 2.96 219.08 113.39 0 38 36 461.3

5911.31 19.86 279,99 21T,32 l_g,Dg 6 14 30 4911.3

RAF 315.33 £CC !,230?

INJ 2 LAT INJ 2 LONG

19.12 43.09

22.80 23.01

29.13 346.38

30.g3 338.02

30.93 338,02

30.93 338.02

2g.14 253.21

DIFFERENT IAL CC_RECTIONG

TOE -.4533 TRA -.7203 TC3 ,0024 9AU .1112

ROE ".2395 RRA ",2055 RC3 .5939 FAU .|_8SS

FOE 1.1206 FRA S.lOO8 FC3-?.9573 8$P 2?30

SO2 .5127 ERA .794R 9C3 .993S FSP 1535

MID-COURSE EXECUTION ACCURACY

36T 1507.4 3GR $89.4 863 9?2.9

RRT .7331 RRF ".9806 RTF -._.|8

866 1687.6 R23 -.3355 R13 -,9501

36t t597°4 S62 442.4 THA 2O,tS

LAUNCH DATE 4PR 19 19?1 FLIGHT TIME |90.00

HELIOCENTRIC CONIC

RL liD.24 LAL ,OO

RF 208.16 LAP -1,42

RC 91.337 GL -26.25

PLAMETOCEMTR|¢ CONIC

C3 13.925 VHL 3.?32

LNCM kZMTN LNCH TIME

30,00 19 12 14

80.00 20 52 8

69.31 D 9 23

89.51 O 9 29

69.51 O 9 23

89.51 0 9 23

89.51 O 9 23

DISTANCE 447.996

LOt. 208.30 VL 32.493 GAL "Z.96 AZL 92.92 HCA 150.0S 3MA 188,10 [CC .19794

LOP 359.19 VP 23,713 GAP 9.21 AZP 87.45 TAL 344.4! TAP 135,27 RCA 149.33

GP ?.?4 ZAL 121.10 ZAP 134.29 ET9 172.20 ZAE 189.13 (TE 122°94 ZAC 103.24

DLA -34.42 RAL 346.5? RAD 6640.0 VEL 11.575 PTH 6.82 VHP 4.134 OPA -10.9?

L-I TIME |NJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ T|H£ PO CST TIN

2317.00 I.T6 98,14 203.71 137,55 19 50 51 1317.0

2050.99 8.59 41,30 220.20 129.53 21 26 19 1051.0

1479.10 22.42 4.56 219.54 116.83 O 34 2 479.1

t479._0 22.42 4.56 219.54 116.83 0 34 2 479.1

1479.10 22.42 4.56 2|9.54 116.83 O 34 2 479.1

1479,10 22,42 4.56 , 219.54 118.83 0 34 2 479.1

1479.10 22.42 4,56 219.54 116,85 O 34 2 479.1

DIFFERENTIAL CORRECTIONS

TDE -.4938 TRA -.6887 TC3 -.0694 UAU ,1175

ROE -.23?2 RRA -.2318 RC3 .6273 FAD ,13374

FDE 1.1790 FRA 8.3412 FC3-8.3149 BSP 2?34

BDE ,5121 9RA .7267 BC3 .6311 FSP IGgo

NZD-COURSE EXECUTION ACCURACY

9ST 1459.g SGR 733.5 5G3 1024.S

RRT .7308 RRF *.g030 RTF -,7904

SGB 1633.8 R23 -.37TS R13 ".8423

SG1 ISS5.7 SG2 466.8 THA 22,24

ORBIT D[T[RNINATIOt_ ACCURACY

9T 40.1 88 19,2 33 60.5

CRT .9744 CR| .7496 CIT .1714

L$A 72,S H|A 19.4 834 .9

(L! 44,3 EL2 3,g ALF 23,23

ARR|VAL OAT[ OCT 14 197|

EARTH TO NARD

INC 2.g176 Vl 99.05?

APO 223.04 V2 26.323

ETC 27?,15 LVl -24,24

RAP 514.?4 ECC 1.2292

INJ Z LAY INJ 2 LONg

19,87 42.34

23.66 21.70

31.46 33g.$7

3|,46 339,5?

31.46 339,S?

31.46 33g.5T

31.46 339.5?

ORBIT DETERNINATION ACCURACY

ST 39.8 SR lg.3 SS _2.4

CRT ,9860 CRS .7795 CST .6660

LSA 73.g NSA lg.8 $SA .9

ELI 44.1 EL2 2.9 ALF 25,72

(;4 ?



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APm 19 1971

HELIOCENTRIC CONIC

RL t50.24 LAL ,OD

RF 808.32 LAP -1_$9

RC 93.190 GL -28,92

PLAN_TO¢ENTRIC CONIC

C3 13.861 VHL 3.723

LNCH AZNTH LNCN TIME

SO.OD 19 17 52

60.00 21 0 44

60.4T D 4 92

68,47 0 4 52

66.47 D 4 52

98.47 D 4 52

88.47 0 4 82

FLIGMT TIM[ 162,00 ARRIVAL DATE OCT 18 1971

DISTANCE 452.086 EARTH TO MAR8

LOt. 208.30 VL 32.44D GAL -t.54 AZL 12.Re HCA tSZ,II SNA tR$,O0 [CC ,1R424 INC 2.9812 Vt 29.G$7

LOP ,44 VP 23,161 GAP 8,95 AZP 87,36 TAL 344,43 TAP |36,54 RCA t49,34 APO 222.26 V2 28.304

GP 8,25 ZAL 120,95 ZAP 132,49 ET$ 172.18 ZAE 168,05 ETE 127,37 ZAC 108,80 ETC 277,05 LVI -84,S6.

OLA -3S.00 RAL 346,9? RAO 61140.0 V[L 11,S?2 PTH 6.62 VMP 4,037 DPA -10.63 RAP $14.0R ECC 1.2281

L-1 TIME INJ LAT lkJ LONG INJ RT ARC INJ AZMTH INJ TIME PO ¢97 TIM INJ 2 LAT IMJ 2 LONG

2301.04 2.58 58.07 204,39 137,52 19 56 13 1301.0 20.92 4|.§7

2027.10 9.62 40.12 211,08 129.33 21 34 31 1027.1 24,56 20,31

14g6.56 22.80 6.14 220.06 117.30 0 29 49 496.6 32.00 341.11

t496.56 22,80 E.14 220,06 117.30 0 29 49 496.6 32.00 341.11

1496.56 22,80 6.14 220,06 |17.30 0 29 49 496.6 32.00 341.11

t496.56 22.80 6.14 220,06 117,30 O 29 49 496.6 32.00 341,11

1496.58 22,80 6.t4 220.06 117,30 O 29 49 4g6.6 32.00 341.11

DIFFERENTIAL CCRRECT|ON$

TOE -.4473 TRA -.6411TC3 -.1259 BAU .1256

ROE -.2348 RRA -.2393 RC3 .6661FAU .13937

FOE 1.22fi3 FRA 5.5713 FCS-8.?DGD BSP 2644

BDE .5052 6RA .6918 8C3 .8779 FSP 1781

LAUNCH DATE APR 19 1971

HELIOCENTRIC CONIC

RL 150.24 LAL .00

RP 208.49 LAP -1.37

RC 95.074 GL -27.61

PLANETOCENTRIC CONIC

C3 13.825 VHL 3.718

LNCH AZMTH LNCH TIME

30.00 19 23 54

60.00 21 10 9

67.42 0 0 41

67.42 0 0 41

67.42 Q O 41

67._Z D 0 41

87.42 0 O 41

MID-COURSE EXECUTION ACCURACY C_RIT DETERMINATION ACCURACY

$GT 1390.4 $GR ?83,7 $83 1076,1 ST 38.9 SR 19.5 8S 64.0

RRT .7244 RRF -.9219 RTF -,7679 CRT .9943 CR$ ,7994 C$T .8331

6GB 1596.1 R23 -.4086 R13 -.6391 LSA 74.7 MSA 20.1 SSA .9

$81 1517.4 $82 495.0 THA 25.06 EL1 43.5 EL2 1.9 ALF 26.57

FLIQHT TIME 184.00 ARRIVAL DATE OCT 20 1971

DISTANCE 456.187 EARTH TO MARS

LOL 208.30 VL 32.420 GAL -2.52 AZL 93.05 HCA 153.36 $MA 185.49 ECC .19468 |NC 3.0502 Vl 29.631

LOP 1.69 VP 23.511 GAP 8.69 AZP 87.27 TAL 344.44 TAP 137,80 RCA 149.35 APO 221.55 V2 28.284

GP 8.79 ZAL 120.79 ZAP 130o63 ET$ 172.16 ZAE 166.83 ETE 131.18 ZAC 109.41 ETC 276.95 LVI -24.90

DLA -35,60 RAL 347.40 RAD 6640.0 VEL !1.571 PTH 6.62 VHP 3.946 DPA -10.26 kAP 313.39 ECC 1.2275

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C_T TIN INJ 2 LAT INJ 2 LONG

2284.85 3.40 57.40 205.16 137.46 20 1 59 1284,8 21.39 40.?9

2001.81 10.71 38.67 212.09 129.09 21 43 31 1001.8 25.49 18.82

1513.77 23.18 7.72 220.66 117.81 O 25 55 513.8 32.54 $42.65

1513.77 23.18 7.72 220.66 117.81 D 25 59 513.8 32.54 342,65

1513.77 23.18 7.72 220.66 117.81 0 23 55 513.8 32.54 542.65

1513.77 23.18 7.72 220.66 117.81 0 25 55 513,8 3_.54 342,65

1513.77 23.18 7.72 220.66 117.81 0 25 55 513.8 32.54 342.69

DIPFERENTIAL CCRRECTION$

TDE -.4412 TRA -.5902 TC3 -,1890 BAU ,1353

RDE -.2334 RRA -.2898 RC3 .?072 FAU .14497

FDE 1.2791FRA 3.8041 FC3-9.0782 BGP 2555

BDE .4991 eRA .6574 9C3 .7321F6P 1873

LAUNCH DATE APR 19 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1316.4 $GR 840.g $G3 1126.0 9T 37,9 SR 19.8 88 65.6

RRT .?086 RRF ".93?8 RTF -.7386 CRT .9985 CR9 .6240 CST .8383

$GB 1562,1 R23 ",4345 R13 -,8377 LRA 75.6 MSA 20.4 88A .D

9G1 1468,8 $_ 531.8 THA 28.41 ELI 42.8 EL2 .9 ALF 27.55

PLIGHT TIE t86.00 ARRIVAL DATE OCT 22 1971

NELIOCENYRIC CONIC

RL 150.24 LAL .00

RP 208,67 LAP -1,34

RC 96.988 GL -28,34

PLANETOCENTR|C CONIC

C3 13,821 VHL 3.718

LNCH AZNTH LNCH TINE

50.00 19 30 24

80.00 21 20 38

86.36 23 52 50

86.36 23 52 50

66.36 23 52 50

66.36 Z3 52 50

66.36 23 52 50

DISTANCE 460.298 EARTH TO MAR8

-2.50 AZL 93.13 HCA 154.60 8MA 185.13 ECC .19325 INC 3.1252 Vt 29.651

V2 26.284

LVI -25.27

LOL 208,$0 VL 32.400 ;AL

LOP 2.93 VP 23.562 GAP 8.44 AZP 87.19 TAL 344.44 TAP 139.04 RCA 149,35 APO 220.g0

GP 9.39 ZAL 120.62 ZAP 128.?4 ET8 172.15 ZAE 165.48 ETE 134,41 ZAC 110.08 ETC 276.84

DLA -38.22 RAL 347.88 RAO 9640.0 VEL 11.5TI PTH 6.61 VHP 3.861 DPA -9.85 RAP 312.64 ECC 1.2275

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 bAT INJ 2 LONG

2288.29 4.23 56.70 206,02 137.43 20 8 12 1268.3 22,16 39.97

19?4.63 11,88 37,52 213.24 128,80 21 53 31 974,8 25.47 17.19

1531.02 23.55 9.52 221.34 118.35 24 10 21 531,0 33.10 344.21

1531.02 23.55 9.32 221.54 118,35 24 18 21 531.0 33.10 344.21

1531.02 23.55 9.32 221.34 118,55 24 18 21 531.0 33,10 344.21

1531.02 23.55 9.32 221.34 118,35 24 18 21 531,0 33.10 344.21

1531.02 23,55 9,32 221,34 118.35 24 18 21 531.0 33.10 344.21

DIFFERENTIAL CCmRECTIONS

TOE -.4347 TRA -,5362 TC3 ".2575 BAU .1487

ROE -.1328 RRA -.3226 RC3 ,7512 FAU ,15058

FOE 1.3313 FRA 6.0385 FC3-9.4326 25P 2474

ROE .4930 BRA ,$257 8C3 ,7941FGP 1966

LAUNCH OAT[ APR lg 1971

HELIOCENTRIC CONIC

RL 150.24 LAL .DO

RP 208.85 LAP -I.51

RC 98.929 GL "29,10

PLANETOCENTRIC CONIC

C3 13.848 VHL 3.72I

LNCH AZMTH LNCH TIME

GO.DO 19 37 26

80.00 21 32 2A

85.29 23 49 11

65.29 23 49 !1

65.29 23 49 11

65.29 23 49 11

68.29 23 49 11

DIFFERENTIAL CCRRECTI_9

TOE -.4228 TRA -.4730 TC3 -.$157 OAU .1594

RDE -.2318 RRA -.3574 RC3 .8016 FAU .15685

FOE 1.3703 FRA 6.2537 FC3-9,8088 BSP 2342

ROE ,4821BRA .5929 BC3 .8612 FRP 2039

MID-COURSE EXECUTION ACCURACY OR21T DETERN[NATION ACCUSACY

SGT 1258.8 5C_ 905.7 8G3 1179.8 ST 36.g 3R 20.2 SS 67.2

flflT ,SOTS RflF ".9510 RTF -.;_04 CRT .9977 CR8 .6478 C8| .8_OG

SGB 1334.5 R23 ".4513 RI3 -.8401 LSA 76.5 NSA 2D.? SSA .8

881 1421.8 $82 577.6 THA 32.40 ELI 42.0 EL2 1,2 ALP 28.$8

FLIGHT TIME 188.00 ARRIVAL DATE OCT 24 I9?t

DISTANCE 464,419 EARTH TO MARS

LO(. 208.30 VL 52,382 GAL "2.49 AZL 93.21 HCA 155,85 SMA 184.83 [CC .19193 INC 3.2074 Vl 29.657

LOP 4.18 VP 25,513 GAP 0°19 AZP 87.07 TAL 344,42 TAP 140.27 RCA 149.56 APO 220.31 V2 26,243

GP 10.04 ZAL 120,46 ZAP 126.80 ET8 172.14 ZA[ 164.01 [TE 13?,13 ZAC liD.GO ETC 276,72 LVI -25.67

DLA -56.87 RAL 348,40 RAD 6640.0 VEL 11.572 PTH 6.62 VHP 3.782 DPA -9,40 RAP 511.85 [CC 1.2279

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2251,18 5.08 55.90 206.99 137.37 _O 14 57 1251.2 22.96 39,12

1g44.?4 13.15 36.02 214.$7 128.45 22 4 48 944.7 27.$2 15.36

1348.34 23.g2 ID.95 222.12 118,93 24 IS 0 548.3 33.87 343.80

IS48.34 23.g2 10.g3 222.12 118.93 24 15 0 $48.3 33,6? 345,80

1540.34 23.g2 10,93 222.12 i18.g3 24 15 0 548.3 33.67 345.80

1548.34 23.92 10.g3 222.12 1t8.g3 24 15 0 54B,3 33.6? 345.80

1548.34 23.92 .10.93 222,12 118.93 24 15 0 548.3 33.67 345.80

NID-COURSE EXECUTICN ACCURACY O_B1T DETERMINATION ACCURACY

$GT 1143.5 $GR 977,8 SG3 t229.7 8T 35.3 SR 20.6 $8 68.4

RRT .6424 RRF -.g617 RTF -.6522 CRT .gg05 CRS .8892 CST .7978

$GB tS04,5 R_3 -,4459 R13 -.8533 LSA 76,9 MSA 21.0 SGA .7

$G1 1368.0 8G2 626,4 THA 38.12 EL1 40,8 EL2 2.4 ALF 30.19

648



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 19 1671 FLIGHT TIME IlO.OO ARRIVAL DATE OCT 86 lIT1

HELIOCENTRIC C(:NIC DIITAN¢E 41|.540

RL 130.24 LAL .OO LOL 2OR.SO ¥L St.3tt GAL -l.Ae AZL 93,30 flCA 157.09 RHA

RP 2Dg,04 LAP -1.2l LOft 5,4E VP _3.416 GAP ?.95 AZP 86.9Q TAL 344.39 TAP

RC 100.998 GL -29.91GP 10.75 ZAL 120.20 ZAP 124,82 ET$ 172.14 ZAE tS2.42 (TE

PLANETOCENTRIC C04_IE

C3 13.911 VHL 3.?30 DLA -37,54 RAL 348.97 RAO e640.D VEL 11.575 PTH 6.62 VHP 3.710 DPA -6.89 RAP 310.98 ECC 1.2289

LNCM AZNTM LNCH TIME L-! TIME |NJ LAT |HJ LONG INJ RT ARC INJ AZNTH |NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

50.00 19 46 7 2233.45 5.97 5§.23 208.10 137.29 20 22 21 1233,4 23.77 38.23

60.00 21 45 $8 1911.16 14,56 34.31 216,12 128.00 22 17 49 911.2 28.67 13.26

64.20 23 45 50 1505.68 24.28 12.56 223.90 119.56 24 11 55 565.9 34.25 347.43

64.20 23 43 30 1S65.68 24.28 12.56 223.00 119.56 24 11 55 365,9 34.25 347.43

64.20 23 45 50 1565.88 24.28 12.59 223.00 119.56 24 11 55 565.9 34.25 347.43

64.20 23 45 SO 1565.98 24.28 12.58 223.00 119.56 24 11 59 565.9 34.25 347.43

64.20 23 45 30 1555.88 24.28 12.58 223.00 119.56 24 11 35 565.9 34.25 347.43

EARTH TO NAIl

184.56 ECC ,16074 INC 3.2R77 Vl 29.9_7

141.41 RCA 149.16 APO 219.76 V2 29.221

139.39 ZAC 11t.59 ETC 276.59 LVI -26.17

DIFFERENTIAL CCRRECTIONS

TDE -.4240 TRA -.4189 TC3 -.4144 BAU .1754

ROE -.2350 RRA -.3985 RC3 ,84?0 FAU .16137

FOE 1.4535 FRA 6.5045 FC-10.0425 B3P 2375

_DE .4848 ERA .5782 BC3 .9430 FSP 2154

MID-COURSE EX[CUT|ON ACCURACY

SGT 1085.7 $GR 1060.9 303 1281.3

RRT .5786 RRF -.9705 RTF -,5818

$GB 1518,0 R23 -,4375 R13 -.8666

$01 1348.? $02 6g6.5 TNA 43.86

LAA_NCH DATE APR 19 2971 FLIGHT T|NE 192.00

HELI<XENTRIC CONIC DISTANCE 472.683

RL 150.24 LAL .00 L(_. 208.30 VL 32.351 GAL -2.48 AZL g3.40 HCA 158,33 6MA

RF 209.24 LAP -1.25 LOP 6.66 VP 23.420 GAP 7.?! AZP 86.84 TAL 344.35 TAP

RC 102.893 GL -30.78 GP 11.53 ZAL 120.10 ZAP ]L_.80 ETS 172.13 ZAE 160.72 ETE

PLANETOCENTRIC CONIC

C3 14.012 VHL 3.?43 DLA -38.26 RAL 349.59 RAD 6640.| VEL 11.379 PTH 6.62 VHP

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME

50.00 19 53 36 2214.70 6.91 54.44 209.35 137.19 20 30 31

60.00 22 2 I1 1871.53 16.21 32.26 217.97 127.42 22 33 22

63.09 23 42 41 1583,82 24.65 14.29 223.99 120.24 24 9 5

63.08 23 42 41 1563.82 24.65 14.29 223.99 120.24 24 9 5

63.08 23 42 41 1583,82 24.65 14.29 223.99 120.24 24 9 5

63.08 23 42 41 1583.82 24.65 14.2g 223.99 120.24 24 9 5

63.08 23 42 41 1583.82 24.65 14.29 223.99 120.24 24 9 5

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUT|ON ACCURACY

TOE -.4144 TRA -.3302 TC3 -.4968 BAU .1921 SGT 1000.6 SGR 1152.0 SG3 1328.1

ROE -,2369 RRA -.4409 RC3 .9028 FAU .16721 RRT .4949 RRF -,9774 RTF ".4923

FOE 1.5029 FRA 6.7111 FC'10,3313 BEP 2314 SGB |525.9 R23 ",3770 R13 -.9018

BDE .4774 DRA .5630 BC3 1.0257 FSP 2222 SGI 1325.7 $02 755.6 THA 52.97

LAUNCH DATE APR 19 1971 fLIGHT TIME !g4.00

HELI(XENTR|C CONXC DISTANCE 476.825

RL 150.24 LAL .OD LOt. 208.30 VL 32.336 GAL -2.47 AZL 93.51 NCA 159.56 3MA

RP 209.44 LAP -1.22 LOP 7.89 VP 23.375 GAP 7.48 AZP 66.71 TAL 344.29 TAP

RC 104.913 GL -31.70 GP 12.39 ZAL 119.90 ZAP 12'0.74 ET3 172,17 ZAE 156.91 ETE

PLANETOCENTRIC CONIC

C3 14.159 VHL 3.762 DLA -39.02 RAL 350.29 RAD 6640,1 VEL !1.585 PTH 6,63 VHP

LNCH AZNTH

50.00

60.00

61.91

61.9|

91.91

61.9t

61.91

3.584 DPA "7.67 RAP 309.12

LNCH TZNE L-| TIME IMJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

20 3 2 2194.76 7.90 53.59 210.79 137,0T 20 39 37 1194.8 25.54

22 22 40 1821.60 18.26 29.63 220.27 126.57 22 53 2 821.6 31.54

23 39 47 1602.40 25.01 16.0? 225.12 120,99 24 6 29 602.4 35.48

23 39 47 1602.40 25.0| 16,07 225,12 120.99 24 6 29 602.4 35.48

23 39 47 1602.40 25.01 tG.DT 225.12 ]20.99 24 6 29 602.4 35.48

23 3g 47 1602.40 25.01 |6.0? 225.12 120.99 24 6 29 602.4 35.46

23 39 47 1602,40 25.01 16.0? 225.12 120.99 24 6 29 602.4 35,48

ORBIT DETERMINATION ACCURACY

ST 34.8 6R 21.5 S| 70.5

CRT .975R CRS .8932 CST .7761

LSA 78.5 NSA 21.6 $$A .7

ELi 40.7 EL2 4.0 ALF 31.40

ARRIVAL DATE OCT 29 1971

EARTH TO MARS

184.31 ECC .18965 INC 3.3976 Vl 29.657

142.68 RCA 149,36 APO 219.27 V2 26.198

141.27 ZAC 112.45 ETC 276.46 LV! -26.62

3.644 DPA -6.32 RAP 310.07 ECC 1.2306

PO CST TIN INJ 2 LAT INJ 2 LONG

1214.7 24.63 37.28

871.5 29.97 10.71

583.6 34.85 349.12

583.8 34.85 349.12

583.8 34.83 349.12

583.8 34.85 349.12

583.8 34,85 349.12

ORBIT DETERMINATION ACCURACY

3T 33.3 3R 22.3 66 71.7

CRT .9518 CR3 .9122 CST .7444

LSA 79.2 NSA 22.0 3S. .?

ELI 39.7 EL2 5.T ALF 33.24

ARRIVAL DATE OCT 30 19?1

EARTH TO MARS

184,09 ECC .18867 |NC 3.3088 Vl 29.157

143.66 RCA 149.35 APO 218.82 V2 26.174

142.80 ZAC 113.39 ETC 276.32 LV! -27.17

ECC 1.2330

IHJ P LONG

36,24

?.41

330.90

350.90

550.90

350,90

330.90

DIFFERENTIAL CORRECTION8

TDE ".4129 TRA -.2848 TO3 ".3850 BAU .2120

flOE ".2429 flRA -,4900 RC3 .9552 FAU .17142

rOE 1.5861 FRA 6,9351 FC'lO.4S4D 66F 2575

BOg .ATg6 BRA .566? De3 1.1201 FSP 2319

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 948.8 SGR 1255.3 SG3 1373.9 ST 32.5 SR 23.5 _S 73.5

RRT ,3797 RflF -.9829 RTF -._,35 CRT .9183 CR8 ,9309 CST .71_9

$GD 1573.5 R23 ",2876 R13 -.9398 LAA 60.6 HSA 22.5 53A .6

$01 1342.6 302 $20.7 THA 65.56 [11 39.4 EL2 7.7 ALF 35.06

LAUNCH DATE APR 19 1971 FLIGHT TIME 196.00 ARRIVAL DATE NOV 1 1971

HELIOCENTRIC CONIC DIITAMCE 480.974

RL 130.24 LAL .00 LOL 206,30 VL 32.325 GAL -2.45 AZL 93.63 HCA 160.50 SMA

RP 209.16 LAP -1.19 LOP 9.13 VP 23,330 GAP 7,25 AZP 86.57 TAL 344.22 TAP

RC 106.650 GL -32.70 GP 13.35 ZAL 119.68 ZAP |18.64 [TS |72.20 ZAE 157,00 ETE

PLANETOCENTRI¢ CONIC

C3 14.348 VNL 3.?88 DLA -39.64 RAL 351,0D RAO 6640.2 V_L 11.593 PTH 6.64 VMP

LNCN AZHTH LNCH TIME L-I TIME ]NJ LAT

80.00 20 13 41 2173.11 6.98

60.00 22 52 53 1746.52 21.25

60.69 23 37 8 1621.68 25.36

60.68 23 37 8 1621.68 25.38

60.68 23 37 8 1621.66 25.38

90.68 23 37 8 1621,68 25.38

60.68 23 37 8 1621.68 25.36

DIFFERENTIAL CORRECTIONS

TOE -.4080 TRA -.2122 TC3 -.6742 BAU .2337

ROE ".2301RRA -.3429 RC3 1,0146 FAU .17609

FD( 1.6623 FRA 7.1271 FC-10,6249 BSP 24§4

606 .4786 BRA .3829 BC3 1.2182 FSP 2394

EARTH TO HARS

183.89 ECC .13779 INC 3.6333 Vl 29,65T

145.02 RCA 149,3_ APO 216.41 V2 29.150

144.03 ZAC ]14.43 ETC E76.17 LV| -27.80

3.532 DPA -6.94 RAP 308.11ECC 1.2561

INJ LONG INJ RT ARC ]NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

52,67 212.44 136.92 20 4g 54 1173.1 26.5] 33.10

25.54 223.44 125.08 23 21 59 746.3 33.70 2.23

17.93 226.40 121.81 24 4 10 621.? 36.t3 352,76

17.93 226.40 121.81 24 4 10 621.7 3_.13 352.?8

17,93 226.40 121.81 24 4 10 621.? 36.13 332.?e

17,93 226,40 121.$1 24 4 10 621.7 36.13 352,78

17,g3 226.40 121.81 24 4 10 621.? 36.13 352.?6

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 903.6 SGR 1370.3 SG3 1415,0 ST 31.5 SR 24,8 $S 74.g

RRT ,2326 RRF -,9871RTF -.2237 CRT .8738 CRS .9464 CST ,6711

SGB 1641.4 R23 -.1568 R13 -,9743 LRA 81.8 NSA 23.1 $SA .6

SG1 1396.T $G2 862,2 THA 79.75 EL1 3s.g EL2 " g.2 ALF 37.31
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR 18 ll?l

HELIO(EHTRIC C_NI¢

RL IS0.24 LAL lO0

RP 209.8? LAP -1,18

RC 109.028 GL -33.79

PLANET_ENTRIC CONIC

C3 14.597 VNL S.821

LNCH AZHTH LNCN TIME

50.00 20 25 52

39.39 23 34 43

59.39 23 34 43

5g.39 23 34 43

S9.39 23 34 43

59.39 23 34 43

59.39 23 34 43

FLIGHT TILE[ ItS.DO ARRIVAL DATE NOV 3 1971

DISTANCE 4|5,122 EARTH TO MARS

LOL 208.30 VL 32,$14 GAL "E.4S AZL t3.?? HCA 162,03 3MA 133.?D ICE .IS?D1 ZNC S.TTAO V! R$.iS?

LOP 10,$6 VP 23.213 6AP ?.03 AZP Si.4| TAL 344.14 TAP 146.I? RCA 14R.34 APO Z18.05 V2 26.124

GP |4.41ZAL 116.43 ZAP 216.52 ET$ 172.25 ZAE 154.93 (TE 1AS.D0 ZAC 111.5R (TC 276.02 LVI -28.51

OLA -40.72 RAL 3St,RE RAD 6640.3 VEL 11.604 PTH 2.65 VNP 3.40? DPA -6.tO RAP 30?.06 [CO 1.2402

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTN INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2149.20 tO.l? 5!.64 214.36 133.73 2I 1 41 1t48.2 27.S7 33.82

1641.90 25.73 19.91 227.86 122.72 24 2 S 642,0 36.82 354.79

1641.98 25.73 19.9! 227.86 122.72 24 2 5 642.0 36.82 354.79

1341,98 25,73 19,91 227,86 122,72 24 2 S $42,0 36,_2 354,79

1641,99 25,73 19,91 227,86 122,72 24 2 5 642,0 36,82 354.79

1641,98 23,73 19,91 227,$6 I22.72 24 2 S 642,0 _6,82 354,79

1S41.9S 25,73 lg,9t 22?,83 t22,72 24 2 5 642,0 36,82 354.79

DIFFERENTIAL CORRECTION5

TDE -.4040 TRA -.1338 TC3 -.T663 BAU .2577

ROE -.2604 RRA -.6022 RC3 1.0750 FAU .17989

FOE 1.7486 FRA 7.3038 FC-10.6691BSP 2595

DOE .48_8 8RA .6174 6C3 1,3203 FSP 2485

LAUNCH DATE APR 19 1971

HELIOCENTRIC CC_IIC

RL 150.24 LAL .00

RP 210.10 LAP -1.13

LOL 208.30 VL 32.304 GAL

LOP 11.59 VP 23.243 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8ST 884,3 8GR 1499,1 SG3 1451,4 ST 30,6 SR 26.3 88 76,4

RRT .0570 RRF -.9903 RTF -.0469 CRT .8176 CR3 .9596 CST .6235

8GB 1740.6 R23 -.0395 R13 -.9897 LSA 83.2 NSA 23.7 81A .5

SG1 1500.4 SG2 $92.3 THA 97.05 ELI 38.6 EL2 12.1 ALF 40.02

FLIGHT TINS 200.00 ARRIVAL DATE NOV 5 1971

DISTANCE 489,239 EARTH TO MARS

-2.49 AZL 93.93 HCA 163.26 SMA 183.53 ECC .18632 IkC 3.9343 Vt 29.657

6.81 AZP 86.23 TAL 344.03 TAP 147.30 RCA 149.34 APO 217.T3 V2 26.098

RC 111.121 GL -34.98 GP 15.60 ZAL 119.14 ZAP 114.36

PLANETOCENTRIC CONIC

C3 14.915 VHL 3.862 DLA -41.68 RAL 332.90 RAD 6640.5

LNCN AZHTH LNCH TIME L-| TIME INJ LAT INJ LONG

50.00 20 40 4 2122.16 11.51 50.46

58.01 23 32 36 1863,45 26,09 22.02

58.01 23 32 36 1663.45 26.09 22.02

58.01 23 32 36 1663.45 26.09 22.02

58.0_ 23 32 36 1663.45 26.09 22.02

58.01 23 32 36 1663.45 26.09 22.02

59.01 23 32 36 1663.45 26.09 22.02

ET$ 172.33 ZAE 152.86 ETE 145.71ZAC !16.86 ETC 275.87 LVI -2g.32

VEL 11.618 PTH 6.66 VHP S.4510PA -5.14 RAP 305.97 ECC 1.2455

INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

216,64 136,49 21 15 26 1122,2 28,76 32.33

229,52 123,74 24 0 19 663,5 37.54 356,96

229,52 123,74 24 0 19 663,5 37,34 356,96

229.52 123.74 24 0 19 663.5 37.54 356.96

229.32 123.74 24 0 19 663.5 37.54 358.96

229,52 123,74 24 0 19 663.3 37.54 356.96

229.52 123.74 24 0 19 663.5 37.54 356.96

DIFFERENTIAL CORRECTIONS

TOE -.3994 TRA -.0545 TC3 -.8538 BAU .2840

ROE -.2739 RRA -.6681 RC3 1.1385 FAU .18317

FDE 1.8398 FRA 7.4498 FC-10.6319 DiP 279?

BDE .4843 8RA .6703 BC3 1.4243 FSP 2522

LAUNCH DATE APR 19 1971

HELIOCENTRIC CCNIC

RL 150.24 LAL .00 LOL 208.30 VL 32.235 GAL

RP 210.33 LAP -1.10 LOP 12,82 VP 23.200 GAP

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

$GT 894,3 SGR 1643,1 863 1481,1 ST 29.7 8R 28.5 88 77,8

RRT -.1339 RRF -.9930 RTF .1441 CRT .7488 CRS .9703 CST .5671

SGB 1870.7 R23 .0432 RI3 -.9921 LSA 84.6 HaA 24.3 SSA .5

SG1 1648.2 8G2 SS3.0 THA 95.85 ELI 38.5 EL2 I4.6 ALF 43.40

PLIGHT TINS 202.00 ARRIVAL D_TE NOV ? 1971

DISTANCE 493.453 EARTH TO MARS

-2.50 AZL 94,12 HCA IS4.48 8HA IS3.SS ECC .18572 INC 4.1168 Vl 29.657

R,sg AZP 86,03 TAL 343,94 TAP 148,42 RCA 149,33 APO 217,44 V2 R6,07!

RC 1t3.239 GL -36.31

PLANETOCENTRIC CONIC

C3 15.318 VNL 3.914

LNCH AZMTH LNCH TINE

SO.D0 20 37 !

56,52 23 30 48

52.52 23 30 48

56.52 23 30 40

56.52 23 30 _8

56,52 23 30 48

56.52 23 30 43

GP 16.95 ZAL 1t8,61 ZAP 112,13 ETS 172,42 ZA( 150,62 ETE 146,21 ZAC 118,29 ETC 275.73 LVl -30.25

OLA -42,73 RAL 354,01 RAD 6640,7 VEL 11_835 PTH 6,S? VHP 3,425 OPA -4,03 RAP 304,82 ECC 1,2521

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

2090,64 13,06 49,08 219,37 136,17 21 31 52 1090,6 30,12 30.55

1636,39 23.43 24,29 231.44 124.89 23 SS 55 686.4 39.31 339.33

1686,39 26,43 24,29 231,44 124,89 83 38 55 686,4 38,31 359,33

1638,39 86,45 24,29 23t,44 124,09 23 58 55 $86,4 38.31 359.33

1606,39 23,43 24,29 231,44 124,89 23 56 55 686,4 33.31 359,33

1888.39 26.43 24,29 231.44 124,69 23 58 55 886.4 38.31 359.33

1686,39 26,43 24,29 231.44 124,89 23 56 55 686,4 38,51 359.33

0 IFFERENT IAL CORRECTIONS

TDE -.3958 TRA .0510 TC3 -.9432 RAU .3|31

RDE -,2930 RRA -.749| RC3 1.2035 FAU .18158

FDE 1,9485 FRA 7.5623 FC-10.4877 ESP 3069

80E ,4924 ERA ,?420 Be3 1,5291 FSP 9598

LAUNCH DATE APR 19 1971

HELIOCENTRIC CONIC

RL 150.24 LAL .00 LOL 208.30 VL 32.297 GAL

RP 210.37 LAP -1.07 LOP 14.04 VP 23.15R GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 940,5 3GR 1805,4 363 1503,2 ST 29,0 SR _0,9 S3 19,2

RRY -,317I RRF -,R949 RTF ,_,,63 CAT ,6600 CRR ,9790 (IT ,lOSS

568 2035,7 R23 ,0906 R13 -,9909 LIA 06,3 NSA 24,9 5SA ,4

SGI 1837.3 $62 87|,5 TMA t02,19 ELI 58.7 EL2 17.2 ALF 47.70

PLIGHT TIME 204.00 ARRIVAL DATE NOV 9 1971

DISTANCE 497,620 EARTH TO MARS

-2,SI AZL 94,33 HCA IS5,?I SMA 163,25 ECC ,10520 INC 4,3334 Vl 29.857

S,3S AZP RS,SD TAL 343,91 TAP 149,52 RCA 149,31APO 217,19 V2 96.044

RC 115.380 GL -S?,78 GP le.4? ZAL 110.41 ZAP 109,97

PLANETOCENTRIC CONIC

C3 15.827 VHL 3.975

LNCH AZHTH LNCH TIME

50.00 21 18 0

54,91 23 29 26

54.91 23 89 26

34.91 23 29 28

54.91 23 29 26

$4.91 23 29 26

54,91 23 29 26

DIFFERENTIAL CCRRECTION8

TOE -.3918 TRA .1214 TC3-1.0249 BAU .3434

ROE -.3183 RRA -.8247 RC3 1.2703 FAU .16707

FDE 2.0657 FRA 7.6215 FC-10.2324 RIP 3401

BDE .5048 BHA .8333 BC3 1.6323 FSP 25£0

ET8 172.93 ZAE 140,27 ETE 146,49 ZAC 119,90 ETC

DLA -43.90 RAL 355,29 RAD 6640.9

L-I TIME INJ Lkr INJ LONG

2052,19 14,94 47,36

1711.13 26,76 26,76

IT11.13 23,76 86,73

1711.13 23,76 26,73

1711.13 26,76 26,76

1711.13 26,76 23,76

1711.13 26.76 26.76

HID-COURSE EXECUTION ACCURACY

SGT 1021.0 3GR lg87.2 SG3 1514.3

RRT -.473g RRF -,9964 RTF .483?

8GD 2234.1 R23 .1148 R13 -.9898

8G1 2059.2 SG2 $66.5 THA 106.SD

275,50 LVI -3t.34

VEL 11.656 PTH 6,69 VHP 3,409 DPA -2,74 RAP 303,83 ECC 1.2605

INJ RT ASC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

222,?5 135,72 21 $2 12 1052,2 31,73 28,32

233.69 126,20 23 57 57 711.1 39,12 1,94

233,$8 126.20 23 5? 5? ?11.1 39.12 1.94

233,68 125,20 23 $7 57 711,1 39.12 1.94

233,SB 126.20 23 5? 57 711,! 39.12 1.g4

233,68 I26,20 23 57 $7 711.1 3g.12 1.94

233.68 126.20 23 57 57 711.1 39.12 [,94

ORSIT DETERHINATION ACCURACY

ST 28.5 SR 33.7 S$ 80.4

CRT ,3?74 CR8 .9655 CST .4311

LSA 88.1NSA 25.6 S9A ,4

ELI 39.4 EL2 19.9 ALF $3.23
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

'LAUNCH DATE APR IS 1971

HELIOCENTRIC CONIC

RL 150,24 LAL .DO

RP 210,42 LAP -t,O4

RE 117,543 GL -39,44

FLANETOCENTRlC CONIC

¢3 16.477 VHL 4,089

LHCN AZNTH LNCH TIME

SO.O0 21 45 31

53.14 23 28 38

53,14 23 28 38

S3.14 23 28 38

53,14 23 28 38

53,14 23 29 38

53,14 23 28 38

FLIGHT ¥1r.E 201,DO ARRIVAL DATE MOV II 19?1

OISTANCE SOl,TO2 EARTH TO HAR8

"2.53 AZL 94.59 HCA |Di. DE 8N4 ID3.|4 ICE .t14?t INC |,SS67 Vl tl.@l?

AMO 216,97 V2 2e,OlS

(TC 273.44 LVI -32,92

LOL 208,30 VL 3_,230 GAL

LOP 15,20 VP E3,11S GAP 6.1? AZP 95,S3 TAL 343.68 TAP 150.60 RCA 149,30

GP 20.21 ZAL 11T.93 ZAP tO?.?5 ET8 1T2.72 ZAE tAG.T8 [T[ 14G,58 ZAC 121,72

DLA -45,20 RAL 35e, Tg RAG 6141,2 VEL 1|,684 PTH i,72 VHP 3,40e DPA 01,23 RAP 302.40 ECC 1.2?IE

L-I TIME INJ LAT IHJ LONG INJ RT ASC |NJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2ODl,G6 17.39 4S,OG 227,14 135,02 22 18 53 IDOl.? 33.79 25,84

I738,04 27.06 29.47 236.30 |27.70 23 57 36 ?38.0 39,97 4,96

1?38,04 27.06 20,4? 236,30 127,70 23 57 36 ?38.0 39,9? 4,88

1738,04 2?,DE 29.47 238.30 |27,70 23 S? 3S 738.0 39.9? 4.86

1733,04 27,06 29,47 238.30 127.70 23 57 36 738,0 39,97 4.96

1739.04 27,06 29.47 236.30 127.70 23 57 36 738,0 39,97 4,86

1733.04 27.06 29.4? 236.30 12?.?0 23 37 36 738,0 39.9? 4.86

DIFFERENTIAL CORRECTIONS

TDE -.3876 TRA .2166 TC3-I,0978 BAU .3810

ROE -.3537 RRA -.9187 RE3 1.3395 FAU .18725

FOE 2.2080 FRA ?*6271 FC3"9.8383 BSP 3811

BDE .5247 BRA .9439 8C3 1.7296 FSP 2599

LAUNCH DATE APR 19 1971

HELIC_ENTRIC CONIC

RL 150.24 LAL .OO

RP 211,07 LAP -1.00

RC 119.734 _ -41.34

PLANETOCENTRIC CONIC

C3 17,318 VHL 4,161

LNCH AZMTfl LNCH TIME

SO.O0 22 27 8

51.19 23 28 33

51,19 23 28 33

51,19 23 28 33

51.19 23 28 33

51,19 23 28 33

51.19 23 28 33

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SGT 1132.2 SGR 2193.9 $83 1513.? s r 29.! 8R 37.3 8s 81.6

RRT -,6009 RRF -.9975 RTF .6072 CRT .4777 CR$ .9905 CST .3527

SGB 2468,S R23 ,1244 R13 -.9BgT LSA go.3 NSA 28.3 SSA .3

SGI 2315,1 8G2 857.? THA 110,11 ELt 40.9 £L2 22,5 ALF 60.36

FLIGHT TIME 208.00 ARRIVAL DATE NOV 13 1971

DISTANCE 505.965 EARTH TO MAR6

LO_ 208,30 VL 32.274 GAL -2,54 AZL 94,89 HCA 168,14 SMA 183,04 ECC ,18440 INC 4,8906 Vl 2g,OS?

LOP 16.48 VP 23,0?5 GAP 5,93 AZP 85.21TAL 343.53 TAP t31.97 RCA 149.28 APO 219.79 V2 28,966

GP 22.24 ZAL 117.34 ZAF 105,52 ET8 172.94 ZAE 143,14 ETE 146.49 ZAC 123,82 ETC 873.32 LV! "34.12

DLA -46.67 RAL 388,56 RAD 6641.$ VEL 11,720 PTH 9,75 VHP 3.420 DPA .56 RAP 301,11 EC¢ 1.2830

L-I TIME INJ LAT INJ LONG INJ RT A$E |NJ AZHTH INJ TIME PO CST TIN INJ 2 LAY INJ 2 LONG

1922.11 21,17 41.29 233,47 133,66 22 59 10 922.1 36.83 20.08

1767,80 27,30 32_48 239,41 129.45 23 58 I 767.0 40.86 O.I?

1767.80 27,30 32.48 239.41 129.45 23 58 ! 767,8 40,86 9.17

1767.80 E?.30 32,48 23g.41 129.45 23 58 I 7_7,8 40.86 S,I?

1767.80 E?,3O 32.48 239.41 129,45 23 38 1 797.8 40.86 8,17

l?ET,8D 27,30 38,48 23g,41 129,43 23 58 ! 76?,9 40,86 9.17

1767,90 27,30 32,48 239,41 129.45 23 58 1 767,8 40,$9 9.17

DIFFERENTIAL CORRECTIOF_

TOE -,3810 TRA ,3179 TC3-1,1872 BAU

ROE -.4040 RRA-I,0264

FDE 2,3825 FRA 7.8832

BOE ,5854 BRA t.0745

LAUNCH DATE APR 19 1971

HELIOCENTRIC CONIC

RL 150.24 LAL *00

RP 211.33 LAP ".g?

RC 121,945 GL -43,52

PLANETOCENTRIC CONIC

C3 10.426 VHL 4*293

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCU�ACV

• 4200 8GT 1_68,? SGR 2429.4 3G3 1497.8 ST 28.0 SR 41.6 89 83.0

RE3 1.3969 FAU .1853T RRT *,6947 RRF -,9983 RTF ,6996 CRT .3710 CRS .9941 CST ,268S

FC3-9,2371 68P 4300 8GB 2?40.8 R23 ,1253 RI3 -,9904 LSA 93.1 NSA 2?.0 SIA .3

6C3 1,8139 F8P 2595 8G1 2805,3 8G2 850,9 THA 112,47 ELI 43.6 EL2 24,8 ALF 68.86

FLIGHT TINE EIO.DO

DI8TANCE 819,141

LOt. 208,30 VL 32,268 GAL -2,58 AZL 95.26 HCA t69,35 3HA

LOP 17.70 VP 23.034 GAP 5.78 AZP 84,83 TAL 343,3? TAP

GP 24.59 ZAL 116,68 ZAP 103,28 ET3 1?3,2! ZAE 140,32 [T[

DLA -48.33 RAL .71 RAD $649,1 VEL 11.766 PTH 6.79 VHF

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

48.02 23 29 35 1801.08 27,45

49,02 23 29 33 1801.05 27_48

49,02 23 29 35 1801,05 27,43

49.02 23 29 35 IBOI,D5 2?.48

49.02 2389 35 ISO|,O8 27.45

49.02 23 29 35 1301,08 27,45

49.02 23 29 35 1801,05 ' 27,48

DIFFERENTIAL CORRECTIONS

TD[ -.37t4 TRA *424? TC3"l,1894 iAU .4950

ROE -.4747 RRA-I,1489 RC3 1.4574 FAU ,18237

VO2 2,5822 VRA ?,3843 F¢3-8.3985 QSP 4829

BOE .$027 ERA 1.2230 8C3 1.8875 F3P 2515

LAUNCH DATE APR 18 1971

HELIOCENTRIC CONIC

ARRIVAL DATE NOV 15 1971

EARTH TO MARS

182,98 ECC .18412 INC 8.2613 Vt 29,687

132,78 RCA 149.27 APO 216,63 V2 98.98?

146,14 ZA¢ 129,ES (TC 2?5,21 LVi -38,92

3.455 DPA 2,98 RAP 299.?? ECC 1,303E

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ t LONG

35,84 243.16 131.48 23 59 36 801,1 4l.?l 11,97

35.84 243,16 131,48 23 59 36 801,1 41,78 11,9?

35,84 243,18 131.48 23 59 36 801,1 41.78 1t,97

35.84 243.16 131.48 23 59 36 601,1 41.78 It,g?

35.84 243,19 131.48 23 59 38 801.1 41,78 I1,97

35,84 243,16 132.48 23 39 36 801,1 41,78 11,97

35,84 243,18 131,48 23 59 38 801.1 41,?8 It.g?

HID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SGT I425.9 3OR 28t8,! _93 1480,? ST 2?.g 8R 48,9 38 84,0

RRT -,7842 RflF ",$898 RTF ,_J?8 CRT ,2599 CR8 ,1916 CS_ ,1792

3G8 3050.0 R23 *I223 RI3 -,8glS LSA 98,4 MSA 27.5 88A ,3

891 2930.3 $82 846,2 THA 114,18 ELI 47,7 EL2 26,5 ALF 77,18

RL 150,24 LAL ,00

RP 211,60 LAP -,84

RC 124,177 GL "46,D?

PLANETOCENTRIC ¢(_i|C

C3 I9,931 VHL 4,464

LNCH AZHTH LNCH TIME

43,58 23 32 14

46.58 23 32 14

46.58 23 32 14

46.53 23 32 14

46.38 23 32 14

46.59 23 32 14

43,58 23 32 14

DIFFERENTIAL CCRRECTI(;_$

TOE ".3549 TRA ,5378 TC3-1,2203 BAU ,3160

ROE ",5819 RRA-1,EBS9 RE3 1,$038 FAU .1T64|

FOE 2.8386 FRA ?.0860 FC3-7,6623 88P 5450

90[ ,6813 8RA 1.3g38 Be3 1,9367 FSP 2415

FLIGHT TIME 2I|.OO ARRIVAL DATE NOV IT II?I

DIITANCE 514,310

LOL 208,30 VL 32,ED4 GAL -_,39 AZL 95.73 HCA 170.59 SMA

LOP 18,91 VP EE.994 GAP 5.56 AZP 84,35 TAL 343.20 TAP

GP 2?,3? ZAL 113,?0 ZAP IOl,O5 ITS t73.59 ZA[ 137,28 ETE

OLA -80.23 RAL 3,30 RAO $642,8 VEL 11,830 PTH 8,85 VHP

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ

1838,82 2?.45 38.61 24?.76 133,88 24

1838,82 E?.45 39.6| 24?,?6 153,88 24

1838.82 27,45 39.61 24?,76 133,88 24

1838,92 2?,45 39,6! 247.79 133,88 24

1838,82 2?,45 38,61 24?,76 133.88 24

1838.82 27,43 3g.61 247,?6 133,88 24

1838,82 27.48 38,61 24?,?$ 133,88 24

MID-COURSE EXECUTION ACCURACY

86T 15gg,? $GR 3002,8 $93 t39g.O

RRT -,8134 RRF -,g992 RTF ,9160

8GB 3402,2 R23 ,1148 R13 -.gg26

$91 3284.8 8G2 848.0 THA 115,28

EARTN TO MARS

|89,88 ECC ,28390 INC 8.?253 V! 28.63T

153,76 RCA 149o25 APO 216.51 V2 28,928

145.62 ZAC 129,10 ETC 275.14 LVI -$8,0?

3.519 DPA 5,23 RAP 298.3? ECC !.3280

TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2 58 838,8 42,66 19,3g

2 32 838,8 42,SS 16o39

2 58 838.9 42,96 |S,3g

2 52 838.8 42.63 16.39

2 52 838,8 42,66 18,39

2 58 938,8 42,68 IG,39

2 52 838.8 42.69 19,38

ORBIT OETERMINATZON ACCURACY

ST 28.0 SR 53.8 89 83.3

CRT ,1462 CR8 ,g882 CST .0863

L�A 100,9 MSA 28,0 SSA ,2

ELI 34.0 EL2 27,6 ALF 94,11
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) .

LAUNCH DATE APR IS 1971

HELIQ¢ENTRI¢ CONIC

RL 130.24 LAL .DO

RF 211,67 LAP -.go

RC 126.43I GL "40o09

PLANETOCENTRIC CONIC

C3 22.035 VHL 4°636

LNCH AZNTM LNCN TIME

43.85 23 37 23

43.85 23 3? 23

43.85 23 3? 23

43.85 23 3? 23

43.85 23 37 23

43.85 23 3? 23

43.95 23 3? 23

LOL 208.S0 VL 31.660 GAL

LOP 20,1E VP 22.934 GAP

GP 30.68 ZAL 114,$4 ZAP

PL|GHT TIN( t|4,OO ARRIVAL DATE NOV 19 1871

O|DTANCE 313°499 EARTH TO MARl

-2.61 AZL 66.$2 flCA t71.T? 8MA 186.86 ICE ,183T5 IMC9.3226 Vl 69,637

5.36 AZP 63.74 TAL 343.01 TAP 154.76 RCA 149.23 APO 216.41 V2 23.19t

W,S5 ET8 174,01 ZAE 133.9S ETE 144.91 ZAC 132,48 ETC 275,13 LVI -40,8Y

ECC

INJ

OLA -$2.41 RAL 6,80 RAO 6643.7 VEL 11.918 PTH 6,92 VHP 3.6E6 DPA 6,31 RAP 286,88 1,3930

L-! TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTM |NJ TIME PO CST TZN INJ 2 LAT 2 LONG

1882.66 2?.17 43.89 253.5! 136.7| 24 $ 46 682.7 43,43 21.62

1882.66 2T,17 43,89 253.51 136.71 24 8 46 882,? 43.43 21.62

1882,66 27.17 43.89 253,31 IS6,71 24 8 46 882.7 43.43 21,62

1382.66 27.17 43.89 233.51 136.?! 24 8 46 882,Y 43.43 21.82

1882.66 27.17 43.8g 253.51 136.7! 24 8 46 882.? 43.43 21.62

1882.66 27.1? 43.89 253.51 136.71 24 8 46 882.7 43.43 21.62

1882.66 27.17 43.89 253.51 t36.71 24 6 46 882.7 43°43 21.62

DIFFERENTIAL C(_RRECTION$

TOE -.3216 TRA .6608 TC3-1.2089 BAU .3733

ROE -*?S4D RRA-1.4487 RC3 1.5236 FAU .16634

FOE 3.1860 FRA 6.6405 FC3-G.3296 BSP 6IS?

DOE .8193 BRA 1.5923 BC3 1.9451FSP 2274

NIO-CCURSE [XECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1783.8 8GR 3359.g SG3 1307.7 ST 27.9 8R 63.3 SS 87.2

RRT -.848g RRP -.9993 RTP .8506 CRT .020! CR$ .9992 CIT -.0204

898 3805.0 223 .1066 213 -.9938 LSA 107.8 NSA 28.0 SSA .2

SGI 3707.6 SG2 855.3 THA 115.76 ELI 63.3 EL2 27.9 ALF 89.3?

LAUNCM DATE APR 19 1971 PLIGHT T|Nt 216,00 ARR|VAL DATE NOV 21 IS71

HELIOCENTRIC CONIC

RL 150.24 LAL .DO

RP 212.14 LAP -.87

RC 128.706 GL -52.?0

PLANETOCENTRIC CONIC

C3 25.213 VHL 5.021

LNCH AZNTH LNCH TIME

40.79 23 46 36

40.79 23 46 38

40.79 23 48 38

40.79 23 46 38

40.79 23 46 33

40.79 23 46 3R

4O.?S 23 46 38

LOL 208.30 VL 32.257 GAL

LOP 21.32 VP 22.914 GAP

;P 34.66 ZAL 113.06 ZAP

DISTANCE 522.674 EARTH TO MARS

-2.64 AZL 97.12 HCA 172,g7 8HA 18E,77 ECC .1836T INC ?.1207 Vl 29.6S7

5.17 AZP 82.93 TAL 342.82 TAP !85.79 RCA 149.20 4PO 616.34 V2 25.864

96.70 ET8 1?4.60 ZAE 130.29 ST[ 144.00 ZAC 136o52 ETC 275.19 LVI -43.82

OLA -54.88 RAL 11.36 RAD 6643.1 VEL 12.049 PTH 7.93 VHP 3.801 OPA 12o06 RAP 295.32 ECC 1.4149

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

1934.82 26.43 48.72 260.86 140.03 24 18 33 934.8 43.90 27.84

1934.82 26.43 48.72 260.83 140.03 24 18 33 934.8 43.90 27.84

J934.82 26.43 48.72 260.88 146.03 24 18 53 934.8 43.90 27.94

1934.82 26.43 48.72 260.88 140.03 24 18 53 934.8 43.90 27.84

1934.82 26.43 48.72 260.88 140.03 24 18 53 934.8 43.g0 27.84

1934.82 26.43 48.72 260.88 140.03 24 18 33 934.8 43.90 27.84

1934.82 26.43 48.72 260.88 140.03 24 18 33 934.8 43.90 27.84

DIFFERENTIAL CCRRECTIONS

TDE -.2546 TRA ,7921 TC3-1.1627 BAU .6454

ROE-l,033? RRA-1.629| RC3 1.5212 PAU .13315

FOE S.5983 FRA 5.9642 PC3-5.2588 88P 6977

BDE 1.0646 BRA 1,9114 8C3 1.$147 PIP 2042

LAUNCH DATE ApR 19 197|

HELIOCENTRIC CONIC

RL 13D.24 LAL .00 LOL 208.30 VL 3E,255 GAL

RP 212.43 LAP -.83 LOP 22.33 VP 22.8?5 GAP

RC 130.999 GL -37.10 GP 39.4? ZAL 111.13 ZAP

PLANETOCENTRIC CONIC

NID-COURSE EXECUTION ACCURACY (_qBIT DETERHINATION ACCURACY

8GT 1978.9 $GR 3763.8 593 1174.2 8T 27.7 6R 76.4 88 89.1

RRT -.8751 RRP ".9997 RTF .8760 CRT -.1367 CR8 .9gg? C8T -.1611

SGB 4252.3 R23 .0g81 R13 -.9949 LEA ll?.S MSA 27.4 88A ,1

891 4|63.2 $92 865.9 THA 115.91 ELI 76.5 EL2 27.4 ALP 93.26

PLIGHT T[N_ 218.0D ARRIVAL DATE NOV 25 lg?t

DISTANCE 526.849 EARTH TO MARS

-E,67 AZL 98.24 HCA 174.17 8HA |66,74 ECC ,18364 INC 8.2423 Vl 28.83?

4.98 AZP 81.80 TAL 342.68 TAP 156.78 RCA 149°18 APO 216.30 V2 25.832

94.65 ITS 175.34 ZAE 126,17 ETE 142.95 ZAC 141.39 ETC 275.41LVI -47.91

C3 30.263 VHL S.SO!

LNCH AZNTH LNCH TIME

37.44 0 6 41

37.44 O 6 41

37.44 0 6 41

3?.44 0 6 41

37.44 O 6 41

37.44 O 6 4l

37.44 0 6 41

OLA -37.83 RAL 1?,TO RAD 6647.1 VEL 12,255 PTN ?.20 VHP 4.082 DPA 16,65 RAP 253,62

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

1999.02 24.08 54.12 270.5S 143.84 D 40 0 ggg.o 43.69

1999,02 24,86 54,|2 270.39 143,84 O 40 D 999.9 43.69

1999.02 24,80 54.12 2T0.59 143.84 0 40 O 995,0 43.69

1999.02 64.80 54.|2 270.59 145.84 O 40 O 993.0 43.69

199g.02 24.80 54.|2 270.59 145,64 O 40 O 999°0 45.69

J999.02 24.88 54.12 270.39 143.84 D 40 D gg9.D 43.63

1939.02 24.56 |4,12 270.59 143.84 O 40 O 9Sg. O 43.69

ECC

INJ

1.4981

| LONG

35,20

33.20

33°20

31,20

33,20

35.20

35.20

DIFFERENTIAL C_RECTIONS

TOE -.I073 TRA ,S410 YC3-1.OeT! |AU .7355

ROC-I.S310 RRA'I,0320 fl¢3 !,4655 FAU .13416

FOE 4.trOD FRA S,0378 FCS-3.8385 BSP 7836

DOE 1.539T 8RA 8.Oils |C3 1.6128 PSP 1735

MID-COURSE EXECUT|ON ACCURACY O_81T DETERMINATION ACCURACY

3GT 2177.7 $GN 42_6.4 SG3 993.5 ST 2S,I 6R 96.2 83 91,R

RRT ".8952 RMF ".9996 RTP ,_v53 CRT ",3795 CRS ,SSgS CS! ".S|II

SG| 4?34,3 R23 .0893 R|3 -,9950 LiA 133.4 NSA 23.8 8IA .1

SG! 4672,T SGE 5?7.8 THA 1|S,74 ELI 96,S EL2 23,8 ALP 99.80

LAUNCH DATC APR 10 1371 PLIGHT TINE 2_D.OO ARRIVAL OAT( NOV 83 1971

HELIOCENTRIC CONIC DISTANCE 331,0E1 EARTH TO MARS

RL 150.24 LAL .OO LOL 208.30 VL 32.254 GAL "2.70 AZL $9,93 HCA 1T§,36 SMA 166.71 [CC ,18360 INC S.9336 Vl 29°957

RP 212.7_ LAP -.SO LOP 23.?3 VP 22.636 GAP 4.79 AZP 80.10 TAL 342.41 TAP 157,T? RCA I4g.ts APO 216.27 V2 23,799

RC 133.312 GL -62.54 GP 45.26 ZAL 108.63 ZAP 92.74 [TS 176.29 ZAE 121.52 ETE 141.?6 ZAC 147.21 [TC 2?5.90 LVI "32.00

PLANETOCENTR|C CONIC

C3 39.230 VHL 6,263 DLA "60.49 qAL 26.98 RAO 6650,4 VEL 12.614 PTH ?,4? VHP 4,586 DPA 22.21 RAP 291.T? ECC 1,9436

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG IHJ R? AIC INJ AZNTM INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

34.0! 0 34 55 2061.13 21.93 59.91 283.80 147.93 1 9 36 1081.1 42.t2 43.$5

34.01 O 34 35 2001.13 21.93 59.91 283.80 14T.93 1 9 36 1081.1 42.12 45.55

34.01 O 34 35 2081.13 21.93 59.91 283.80 14T.93 1 g 36 1081.1 42.12 43.35

34.01 O 34 55 2081.13 21.93 5g.gl 283.80 147.93 1 9 36 1081.1 42.12 43.55

34.01 O 34 53 2081.13 21.93 59.91 285.80 147.93 1 9 36 1081.1 42.12 43.55

34.01 D 34 55 2081.13 21.93 59.91 283.80 147.93 1 9 36 1081.1 42.12 45.55

34.01 0 34 55 2081.13 21og3 59.91 283.80 147.93 1 9 36 1081.1 42.12 43.$3

DIFF2RENTIAL CCRR_CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2294 YR4 1.1132 TC3 -.9201 BAU .8535 3GT 23?6.3 SGR 4?36.4 SG3 758.6 8T 32.8 8R 127.6 89 93.8

RDE-Z.4977 RRA-2.0422 RC3 1.3423 FAU .10909 RRT -.9115 RRP -.g9gg RTP .9112 CRT -.?091 CR8 1.0000 CST -.7126

FDE 4.6083 FRA 3.8158 FC3-2.4674 BIP 8843 8GB s2gg.1 R23 .0803 213 -.gg67 L8A 160.0 NIA 22.8 884 .1

806 2.5082 BRA 2.3258 BC3 1.6273 FSP 1325 SG1 5224.5 $92 886.1 THA 115.36 ELI 129.8 EL2 22.? ALF 100.95
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM DATE APR 19 t9T1

MELIO(ENTRI¢ C©NI¢

RL 15D.R4 LAL .DO

RP 214.83 LAP -.53

RC 149.98S GL $6.43

PLANETOCENTRIC CONIC

CS 31.882 VML 5.646

LNCH AZMTH LNCN TIRE

50,00 10 26 1

54,11 8 $8 44

54.11 S 58 44

54.11 S 59 44

54.11 S 58 44

54.11 8 56 44

54.11 8 58 44

FLIGHT T1H( Z34,OO ARRIVAL DATE DEC S 19T1

DISTANCE |60,463

LOt, 208,30 VL 32.260 GAL -3.OS AZL el,to HCA

LOP 32.03 VP 22.568 GAP 3.55 AZP 98.38 TM.

GP -49,85 ZAL 1|2.87 ZAP 84.58 ETS 172.2S ZAE

[ARTN TO HARS

183.T? GMA t62.91 [CC .10|68 INC 6.4015 Vl 29.437

340.31 TAP 164.08 RCA 148.67 APO 2|6.70 V2 25.354

1to.g2 ETE 297.20 ZAC 52.5? Eft 272.30 LVI 39.94

DLA 44.48 RAL 317.76 RAD 6647.7 VEL 12.321 PTM 7.25 VHP 5.193 DPA -71.21 RAP 517.94 FCC 1.5247

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TiME PO CST TIM INJ 2 LAT IMJ 2 LONG

4301.31 -32.87 195.89 217,73 53.44 11 39 42 3301.3 -44.39 168.62

4532.07 -19.66 205.77 206.20 49.34 10 14 16 3532.1 -34.53 134.12

4592.07 -19.86 209.77 206.20 49.34 10 14 16 3532.1 -34.53 184.12

4532,07 -19.66 205.77 206.20 49.34 _0 14 18 3532.1 -34.53 194.12

4552.07 -19.86 205.77 205.20 49,34 10 14 16 3552.! -34.53 184.12

4532.07 -19.86 205,7? 206.20 49.34 10 14 16 3532.1 -34.53 184,12

4532.0T -1g.83 205.77 206.20 49.34 10 14 16 3552.1 -34.53 184.12

DIFFERENTIAL CCRRECTION$

TOE 3.1456 TRA .9844 TC3"1.6551 BAU .9827

RDE 3.5187 RRA 2.1414 RC3"1.6052 FAU .OT?S3

FOE 4.2820 FRA 2.7496 FC3-2.0998 BSP 10771

RDE 4.7198 BRA 2.3568 BC3 2.3056 FSP 976

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT SS54.9 $GR 5030,9 SG3 545.0 6T 161.0 SR 184.3 SS 101.0

RRT .9574 RRF .9996 RTF .9530 CRT .9926 CRS -.9999 CST -.9912

SGB 6399.4 R23 .1243 R13 .991g LSA 264.3 MSA 15.7 $SA .1

$61 6334.7 SG2 907.4 THA 52.12 ELI 244.3 EL2 14.5 ALF 48.89

LAUNCH DATE APR 19 1971 FLIGHT TIME 236.00 ARRIVAL DATE DEC 11 1971

HELIOCENTRIC CONIC

RL 150.24 LAL .00

HP 215.21 LAP -.51

RC 152.438 GL 45.90

PLANETOC[NTRIC CONIC

C3 21.962 VHL 4.686

LNCH AZNTH LNCH TIME

50.OO 12 27 $4

60,00 12 S 31

69.92 10 31 17

68.92 10 31 17

68.92 10 31 17

68.92 10 31 17

68.92 10 31 17

DISTANCE 564.626

LOL 208.30 VL 32.263 GAL -3.10 AZL 84.00 HCA

LOP 33.20 VP 22.530 GAP 3,37 AZP 95.97 TAL

GP -43.34 ZAL 118.31 ZAP 82.3? ITS 171.56 ZAE

EARTH TO MARS

184.93 SNA 182.86 £CC .18612 INC 5.9957 Vl 29.657

340.03 TAP 164.95 RCA 148.83 APO 216.89 V2 25.518

112.45 ETE 203.18 ZAC 59.10 [TC 271.gl LVI 30.38

DLA 34.75 RAL 323.32 RAD 6643.7 VEL 11.915 PTH 6.92 VHP 4.420 DPA -65.47 RAP 309.35 ECC 1.3614

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3898.83 -45.41 165.80 216.02 73.92 13 32 53 2898.8 -46.68 130.76

3958.66 -35.55 166.78 211.64 69.26 13 11 SO 2958.7 -40.28 136.83

4238.78 -19.22 180.76 205.16 60.48 11 41 56 3238.8 -29.67 t56.97

4238.78 -19.22 180.76 203.16 60.48 11 41 56 3238,8 -29.67 136.97

4238.78 "19.22 180.76 203.16 60.48 11 41 56 5238.8 -29.67 t56.97

4238.78 -19.22 180.76 203.16 60.48 11 41 56 3238.8 -29.67 156.97

4238.78 -19,22 180.76 203.16 60.48 11 41 56 3238.8 -29.67 156.97

U|_F(RENTIAL COqRECT|ONS

TOE 2.4162 TRA 1.2283 TC3-2.3919 BAU .goD6

ROE 2.3464 RRA 1.9958 RC3-1.9204 FAU .104T8

FOE 4.7204 FRA 4.225? FCS-4.13D4 03P 10183

ODE 3.3680 BRA 2.3435 DC3 3.0674 FSP 1433

LAUNCH DATE APR 19 1971

HELIOC¢NTRIC CONIC

MiD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 4134.3 $GR 4504°2 863 809.T ST 150.3 SR 150,2 SS 115.9

RRT .9632 RRF .9996 RTF .9606 CRT .9931 CR6 -.999g CST -.9912

$GB 8114.0 fl23 .1321 RI3 .9909 LSA 241,6 MSA 14.6 SSA .2

$G1 SOs7.g 562 826.1 THA 47.55 ELI 212.1 EL2 12,5 ALF 44.99

FLIGHT TIME 238.00 ARRIVAL DATE DEC 13 1971

DISTANCE 568.790 EARTH TO MARS

RL 150.24 LAL .00

RP 215.54 LAP ".48

RC 154.904 GL 37.19

PLANETOCENTRIC CONIC

C3 17.537 VML 4.191

LNCH AZMTH LNCH TIME

SO.DO 13 31 34

60.gO 13 35 7

TO.O0 13 41 26

80.00 13 56 15

go.o0 14 45 21

tO0.OO 16 39 7

tl0.D0 18 40 53

LOL 206.30 VL 32.266 GAL -3.15 AZL 85.49 HCA 186.D9 6NA 182,91 ECC .18661 INC 4.5105 Vl 29.687

LOP 34.37 VP 22.493 GAP 3.20 AZP 94.48 TAL 339.72 TAP 169.81 RCA 148.78 APO 217.05 V2 29.450

GP -37.04 ZAL 122.51 ZAP 80.18 ETS 171.t7 ZAE 113.11 ETE 199.58 ZAC 64.62 ETC 271.94 LVI 25.64

DLA 26.74 RAL 327.39 RAD 6641.7 VEL I1.730 PTH 6.76 VHP 3.999 DPA -60.41 RAP 304.43 ECC 1.20_1

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

3655.13 -47.56 142.83 207.99 91.44 14 32 29 2655.1 -41.43 103.79

3345.65 -40.1D 141.71 207,72 85.60 I4 35 53 2645.6 -37.49 110.89

3627.01 -32.94 139.11 206.63 80.43 14 41 55 2627.0 -33.49 110.38

3580.49 -26.63 |34.08 205,11 75.98 14 55 53 2580.5 -29.05 |07.11

3421.85 -23.45 121.48 204.16 73.72 15 42 23 2421.9 -2?.99 95.38

3054.96 -26.63 95.44 205.11 75.98 17 30 2 2055.0 -29.85 68.46

2373.83 -52.84 68.03 206.63 80.43 19 25 26 1673.8 -33.49 39.30

Oi FFERENT IAL CORRECTIONS

TDE 2.0124 TRA 1.4361 TC3-$.8171 |AU .8530

ROE 1.7066 RRA 1.0270 RC3-2.0218 FAU .12480

FDE 4.8271 _RA 3.4845 FC3-Sol5D3 BSP 9881

8OE 2.6380 ERA 2.3251 6C3 3.$316 FSP 1636

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4337.3 SGR 4016.9 363 1024.3 ST 14t.5 SR 124.9 36 122.0

RRT ,$673 RRF .9936 RTF ._v§g CRT .9940 CR| -.5998 CS! -._917

666 5911.6 R23 .1423 RI3 .9394 LSA 223.9 MSA 13.2 SIA .2

601 5864.1 3G2 T48.| TflA 42.73 ELI 187.9 EL2 10.2 ALF 41.20

kAUNCN DATE APR 19 1971 FLIGHT TIME E40.O0 ARRIVAL DATE DEC 15 1971

MELIOCENTRIC CONIC

RL 156.24 LAL .00

RP 215.87 LAP -.44

RC IS?.3SS GL 30.12

PLANETOCENTRIC CONIC

C3 15,372 VHL 3.921

LNCH AZNTH LNCH TIME

50.00 14 14 S6

6O.OO 14 29 53

70.00 14 53 33

80.00 15 33 40

go. DO 16 41 54

100.00 18 16 32

110.00 19 52 59

DISTANCE 572.933 EARTH TO MARS

LOt. 208.30 VL 32.2T0 GAL "3.21 AZL 06.30 HCA 187.25 SNA 182.97 ECC o18715 INC 3.5008 Vl 29.66T

LOP $5.53 VP 22.455 GAP 3.02 AZP 93.47 TAL 339.40 TAP 166,63 RCA 148.73 APO 217,22 V2 25.445

GP -33o30 ZAL IZS.R4 ZAP ?8.08 ITS t70.97 ZAE 113.09 ETE 166.48 ZAC 69.18 ETC 271.44 LVI 21.71

OLA 20.2T RAL 330.43 RAD 6640.T VEL I1.D37 PTH 6.68 VHP 3,T51 DPA -56.16 RAP 301.23

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO CSTTIM INJ 2 LAT

3484,06 -46.00 126.65 201.89 103.79 15 12 40 2484.! -35.59

3443.33 -39.76 124.57 203,47 97.20 13 27 17 2443.3 -52.61

3973.66 -34.11 119,49 204.03 91.g3 15 49 46 2373.T -29.?6

3247,89 -29.81 109,97 204.04 88,20 18 27 48 224?.9 -27.52

S02T.59 -28.11 93.T0 203.95 86.76 17 32 22 2027.G -26.62

2722.33 -2g,81 ?1.34 204.04 88,20 Ig 1 54 1722.4 -2?.52

2420.50 -34,11 48.41 204,03 gl.g3 20 33 19 1420.5 -2g,76

OIFPERENTIAL CORRECTIONS

TDE 1.746? TRA l.SD43 TC3-3.5574 BAU ,6396

RDE 1.309T RRA 1,9472 RCS-2.D|IS FAU .14099

FOE 4.?S01FRA 6.4378 FC3-?.9403 BSP 9636

BOE 2.1847 BRA 2.2993 BC3 4.0867 FSP 2106

MID-COURSE EXECUTION ACCURACY

8GT 4334.0 3DR 3568.8 SG3 1183.2

RRT .9705 RRF .9994 RTF .9691

$GB 5770,0 R23 .1537 R13 .9675

8G! 5T2g.8 SG2 680.4 THA 38.01

ECC 1.25_0

INJ 2 LONG

g?SD

93.g7

91.63

82.78

63.79

44,14

20,55

CRDIT DETERMINATION ACCURACY

ST 133,2 SR 103.2 S$ 122.S

CRT .9955 CR6 ".9996 CST -,9g24

LSA 208.1 NSA 11.7 SSA .3

ELI 166.3 EL2 7.9 ALF 37,72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH OAT[ APR 19 197!

HELI(XENTRIC CONIC

RL I50.24 LAb ,OD

RP 219.21 LAP -,41

RC 159.BS1 GL 24,42

PLANETOCENTR|C CONIC

E3 14.205 VHL 3.T69

LNEH A2HTH LNEH TIME

50.00 14 46 80

60.00 15 8 54

T0.D0 15 41 42

80.00 16 31 40

90.00 17 44 53

100.00 19 14 32

llO.OO 20 41 8

FLIGHT TIME 242,00 ARRIVAL DATE DEC IT 1971

LOl. 208.30 VL 32.874 GAL

bOP 36.S9 VP 22.418 GAP

GP -29.S8 2AL 127.95 ZAP

DISTANCE 577.120 EARTH TO NAR8

-3.27 AZL 17,23 HCA IIA,4! 8NA 113.04 E¢C .SBTT4 INC 2, T?tl Vl 29,QST

2.91 AZP |2.74 TAL 339.07 TAP 16?.47 EtA 148.88 APO 217.40 V2 25.40l

T8,07 ITS 170.88 ZAE 112.60 EYE _93.87 ZAC 72.94 ETC 271.27 LVi 18.48

DLA 15.07 RAL 332.93 RAO 6640.1 VEL 11,587 PTH 8.R3 VHP 3,598 OPA -$2.62 RAP 298.9T ECC 1.2318

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

3358,30 -43.37 115.71 198.37 111.87 IS 42 19 2358.3 -30.52 89.88

3299.24 -37.85 112.73 200.80 105.02 16 3 52 2298.2 -28.01 86.44

3201.70 -32,91 106.23 202.12 99.68 16 35 3 2201.7 -25.65 79.98

5045.09 -89,29 94,94 202.71 96.06 17 22 25 2045.1 -23.86 68.94

2BD8.TT -27.91 77.72 202.85 94.74 18 31 42 1808.8 -23.17 51.71

2519.56 -29.29 $6,31 202.7! 96.06 19 56 32 1519,6 -25.86 30,21

2248.52 -32.91 35.15 202.12 99.68 21 18 36 1248.5 -25.65 8,89

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.$82Q TRA I.T631 TC5-3.9673 BAU ,8558 6ST 4?36,3 SGR 3193.4 SG3 1298.4 87 127.3 SR 87.T SS 121.9

ROE 1.0571 RRA 1.4883 RC3-1,9048 FAU ,15167 RRT .9725 RRF ,9992 flTF .9715 CRT .9968 CR$ -.9994 CST -.9934

FOE 4.6354 FRA 7. I758 FC3-9.2439 86P 9S40 888 5706.7 R23 .1627 R13 .9858 LSA 196.4 HSA 10.3 9SA .4

DOE 1.902T BRA 2.3073 0C3 4.4009 FSP 2321 681 5673.D 682 619.! THA 33.62 EL1 154.5 EL2 5.8 ALF 34.95

LAUNCH DATE APR 19 19T1 FLIGHT TIHE 244.00 ARR|VAL DATE DEC 19 1971

HELZOCENTR1C CCNIC OI$TANCE 581,286 EARTH TO MARS

RL 150.24 LAL .DO LOL 205.30 VL 32.276 GAL "3.33 AZL 87.78 HCA 189.58 $HA 188.11 ECC ,18856 INC 2.2184 VI 29.65?

RP 2]6.56 LAP -.37

RC 162.390 GL 19.79

PLANETO¢ENTRIC CONIC

C3 13.$7T VHL 3.685

LNCH AZHTH LNCH T|NE

50.00 15 10 55

GO.DO 15 38 36

70.00 _6 1T 25

80.00 IT 13 19

90.00 18 29 17

100.90 19 56 11

110.00 21 16 52

LOP 37.85 VP 22.381 GAP 2.68 AZP 92,19 TAL 338.73 TAP 168.2g RCA 148.62 APO 217.60 V2 25.365

GP -26,46 ZAL 129.67 ZAP 74.16 ET8 170.86 ZAE 111.78 [TE 191.69 ZAC 76.06 ETC 271.13 LVI 1S.SR

DLA 10,89 RAL 334.97 RAD 6639,8 VEL 11.560 PTH 6.61 VHP 3.501 OPA "49,67 RAP 297.25 ECC 1.2234

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5265.25 -40.68 108.18 196.61 117.19 16 5 19 2263.2 -29.38 84.62

5189.60 -35.60 104.39 199.45 110.29 16 31 45 2189.8 -24.11 TO.SO

3075.38 -31.08 96.85 201.17 104.94 17 9 41 2075.4 -21.99 71.S?

2900.27 -27.79 84.45 202.05 101.38 18 1 39 1900,3 -20.41 59.4?

2655.11 -29,56 86,79 202.31 100.09 t9 13 $2 1655.1 -19.81 41.70

2374.74 -27.79 45.82 202.05 101.38 20 35 48 1374.7 -20.41 20.84

2122,18 -31.08 25.77 201.17 104.94 21 52 14 1122.2 -21.99 .89

DIFFERENTIAL CORRECTIONS

TDE 1.4657 TRA 1.9052 TC3"4.3053 BAU .8480

ROE .8759 RRA I.$369 RC5-1.7908 FAU ,16145

FOE 4,4519 FRA 7.6696 FC-10.2948 89P 9397

DOE 1.T056 8RA 2.$2T3 BE3 4.6610 FSP 2412

LAUNCH DATE APR 19 1971

MID-COURDE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 4933.4 SGR 2641,7 SG3 13T4.2 ST 122.6 SR 75.1 SS 116.4

RRT .9750 RRF .9988 RTF .9744 CRT .9982 CR$ -.9968 CST -.9943

888 5693.3 R23 .1656 R13 .9850 LSA 186o0 MSA 9.1 SSA .5

381 5666.9 SG2 $49.2 THA 29.63 ELI 143.7 EL2 3.8 ALF 31.45

FLIGHT TII_ 248.00 ARRIVAL DATE DEC 21 1971

H£L|OCENTRIC CONIC

RL 150.24 LAL .DO

RP 216.91 LAP ".35

RC 164.912 GL IS.01

PLANETOCENTRZC CONIC

C3 13.257 YHL S.141

LNCH AZNTH LNCH TIME

SO.DO t5 SO 40

S0.D0 18 2 11

70.00 18 45 24

60.00 IT 45 25

go.oo |9 3 |4

IOO.OD 20 28 IT

110,00 21 44 50

LOt 208.30 VL 32.293 GAL

LOP 39.00 VP 22.344 GAP

GP "23.97 ZAL 131.00 2AP

D|9TANCE 555,446 EARTH TO MARS

-3.39 AZL 88.21HCA 190.71 8HA 183.19 ECC .19903 INC 1.7850 VI 29.657

2.52 AZP 91.75 TAL 338.38 TAP 169.09 RCA 148.58 APO 217.88 VR R5.S2?

72.34 ET8 170.89 ZAE 110.TS ETE 169.57 ZAC 78.67 ETC 271.01 LVl 13.59

DLA 7,51 RAL 338.71 tAD 1639.7 VEL 11,547 PTH 8.59 VHP 3,440 OPA -47.20 RAP 295,91 ECC 1,2IS2

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME _ CST TIM INJ 2 LAT |NJ 2 LONG

3189.99 -38.88 102.83 195,9! 120.78 16 23 50 2190.0 -23.04 90.85

3105.13 -$5.46 98.34 198.97 113.91 16 53 57 2106.1 -20.90 TS.IT

29?8.99 -29.18 89.99 200.91 108.59 17 35 3 1979.0 -18.92 $8.1S

2790.98 -29.09 ?6.78 201.97 105.06 18 31 56 1791.0 -17.45 52.71

2539.$6 -24.93 58,65 202.30 103.80 19 45 34 1539.9 -16.59 54.51

Z285.45 -29,09 38,15 201,97 105.06 21 S 3 1215.4 -17.45 14.08

2025.81 • -29.1S 11.9I 200.91 108.59 22 18 39 IO25.S -I8.SZ 355.1!

DIFFERENTIAL CORRECTION8 HID-COURSE EXECUTION ACCURACY ORS|T DETERMINATION ACCURACY

TOE 1.5923 TRA 2.0522 TC3-4.5455 |AU .8548 8GT 5135.8 5GR 2561.4 $83 1429.8 IT 120.1 SR SS.R IS 117.8

ROE .7515 RRA 1,2158 RC3-1.R|44 FAU ,IS4D? RRT ,R747 RRF .9988 RTF ._,47 CRT .9994 CR| ".S981 CST -.SSIS

FOE 4,345? FRA 1.1184 FC-10,?_41 88F 9552 5GB 5?5?.3 R23 .1727 R13 .9885 LSA 180,3 HSA T.l $SA .?

ROE 1.5870 IRA 2.3968 8C3 4.8|!8 FIP 2559 881 5714,1SG2 514.8 THA 28.|R EL1 137.3 EL2 2.0 ALF R9.DI

LAUNCH DATE APR 19 19TI FLIGHT TIHC 240.00

HEblO¢EHTR1C CONIC DISTANCE 589.605 EARTH TO MARS

RL 150.24 LAL .DO LOt. 208.30 VL $2.288 GAL -5,46 AZL 88.59 HCA 191.88 8HA 103.20 ECC .18973 INC 1.436t Vl 29.S$T

RP 21T.29 LAP -.SO LOP 40.15 VP 22.30? GAP 2.35 AZP 91.41 TAb 335.02 TAP I89.88 RCA 148.50 APO 210.05 V2 25.26R

RE 117.449 GL 12.99 GP -21.18 ZAL 132.04 ZAP ?0.59 ITS I70,94 ZA[ 109.59 IT( 101.36 ZAC 60.87 [TC 270,91L¥1 1t,73

PLANETOCENTRIC CONIC

C3 IS.124 VHL 3.923 DLA 4.7S RAL 338.22 RAO t639.8 VEL 11.541 PTH 9.59 VHP 5.402 DPA -45.11 RAP 294.82 ECC 1.R110

bNCH AZNTH LNCH TIN( L'I TIME INJ LAT |NJ LONG INJ RT ARC IHJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ I LONG

50.00 15 49 54 3132,92 -36,19 98.91 |95.92 123,30 16 59 6 2132.8 -20.36 Tl,O5

SO.DO 16 2] 25 3040,76 -31.56 93.84 199.02 116.49 17 12 G 2040.8 -18.29 71,68

TO.DO 17 8 2 2905.67 "27.44 84.83 201.11 111.19 t7 SG 26 1903.7 -18.38 61.83

SO.DO 10 11 I1 2T05.85 -24.45 70.99 202.28 |OT.G9 18 56 IT 1705.9 -14.97 47.61

90.00 19 30 23 2450.33 -23.54 52.58 202.66 106,44 20 11 13 1450.3 -14.43 2S.OS

100.00 20 54 3 2190.35 -24.45 32.36 202,28 107.69 21 30 23 1190.4 -14.97 8.96

110.00 22 7 28 1950,49 -27,44 13.74 201,11 111.19 22 39 59 950.5 "16.38 350.?5

OIFF(RENT|AL CORRECTIONS N)D-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5415 TRA 2.1902 TC3-4.7423 BAU .8711 $GT 5328.3 SGR 2312,7 $83 1461.6 ST 118,3 SR 59,S 95 114.8

ROE .671T RRA 1.1074 RC3-1.4683 FAU .16718 RRT ,9?53 RRF *9976 RTF ,9?60 CRT .9999 CRS ",g970 C$T ".996T

FDE 4.2354 FRA 8.3925 FC-11.02?6 BSP 9696 $GB 5808.6 R23 .1728 R13 .g826 LSA 1_5.0 NSA 7.0 88A ,9

BDE 1.5005 BRA 2.4542 8CS 4.9649 FSP 2810 681 5?89,5 $82 470.5 THA 23,10 ELI 132,4 EL2 ,9 ALF R9.92

ARRIVAL OAT[ DEC R) 11TI
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° JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 15 1571

HELIOCCNTRIC CC_IC

RL 130.24 LAL .GO

RP 217,81 LAP -,28

RC 189.892 GL 10.29

PLANETOCENTRIC CONIC

C3 13o113 VHL 3.821

LNCN AZNTH LNCH TIME

SO.OO 16 O 31

80,00 18 3? 29

?0.00 17 26 48

8O.O0 18 32 25

20,90 19 52 42

100.00 21 13 IT

110.00 22 28 14

FLIGHT TIME |30,00 ARRIVAL DATE DEC t| t|?l

DIITANCE S$3,YDO [ARTM TO NAR8

LOL 808.30 VL 320154 GAL -3,S_ AZL 88,$S HCA |93,01 |HA 103,35 [CC ,i9048 INC 1,1491 Vl IS,IS?

LOP 41,30 VP 2E,ZYO GAP 2,18 AZP 91,12 TAL 33T,$§ TAP 1?0,$3 RCA I4$,4A APO 218,28 V2 2S.249

GP -IS.St ZAL 132,89 ZAP 66.93 ET8 171.01ZAE 108,33 ETE t87.08 ZAC 82.75 [TO 2?0.82 LV! 10.14

DLA 2,48 RAL 339,35 RAD 0639,0 VEL 11,S40 PTH 6,59 VHP 3,381DPA -43,32 RAP 293,R3 ECC t,RISl

L-I TIME |NJ LAT ZNJ LONG INJ RT ASC |NJ AZMTN INJ TIN[ PO CRT TIN INJ 2 LAT INJ 2 LONG

3067,19 -34.45 85,97 196,10 |23.11 15 31 39 208?.2 -18.19 75.88

2968.69 -29,94 60,41 199.39 110.33 17 27 19 1988.$ -16.17 ' 48,88

2843.83 -25.90 90.85 201.39 113.08 18 14 $1 1843,8 -14.28 58.45

2638.31 -22,98 66.31 202.05 109.61 19 16 24 1638,3 o12.90 A3.8$

2379.27 -21,89 47,88 203;25 105.36 ZO 32 21 1379.3 -12.38 24.88

2112.?$ -22.98 27,88 202.85 109.61 21 50 30 1112.8 -12.90 5.08

1890.$5 -25.90 9,77 201,59 113.08 22 37 45 090.7 014,29 347,37

DIFFERENTIAL CDRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 1.3181 TRA 2.3312 TC3-4.$980 BAU ,88?4 6GT $522.0 SGR 2101.6 $G3 1480.?

ROE .6092 RRA 1.0139 RC3-1.3164 FAU .16892 RRT ,9T43 RRF ,g9G6 RTF ,9763

FOE 4.1621 FRA 8.6262 FC-11,0297 DSP 9891 SGB 5909.4 R23 .1739 R13 .9818

DOE 1.4493 8RA 2,5422 BC3 5.0621 F_P 267? 6G1 5891.9 8G2 441.8 TNA 20.4?

_BIT DETERMINATION ACCURACY

ST 119.0 3R 33.9 38 113.4

CRT .9993 CR3 -.9956 C6Y -.997e

LSA 172.1 NSA 6.3 38A 1.1

ELI 129.? £L2 1.6 ALF 24,55

LAUNCH DAT£ APR 19 1971 FLIGHT TIME 252.00 ARRIVAL DATE DEC 2? lg?I

HELIOCENTRIC CONIC DISTANCE 597.910 EARTH TO MARS

RL 150.24 LAL .DO LOt. 208.30 VL 32.2g9 GAL -3.59 AZL 99.09 HCA 194.15 8MA 1D3,46 ECC .19126 INC .9077 Vl 22.65?

RP 217.97 LAP -.22 LOP 42.44 VP 22.234 GAP 2.02 AZP 90.68 TAL 337.27 TAP 171.42 RCA 148.37 APO 21_.55 V2 28.2D9

RC 1?2.347 GL 8.09 GP -19.20 ZAL 133,C0 ZAP 67.34 ET3 171.10 ZAE 107.03 ETE 186.02 ZAC $4.36 ETC 270.78 LVI 6.77

PLANETOCENTRIC CONIC

C3 13.183 VHL 3.631DLA .60 RAL 340,74 RAD 6639.8 VEL 11.543 PTH $.59 VHP 3.372 DPA -41.78 RAP Lb93.19 ECC 1,21T0

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN |NJ 2 LAT INJ 2 LONG

SO.OO 18 12 8 3030.92 -33.00 96,71 196.60 126.45 17 3 0 2050.9 -16._5 74.21

80.OO 1$ 51 6 2947.31 -28.56 8Y.75 199.97 !19.73 17 40 13 1947.3 -14,43 e6.73

?O.OO 17 42 35 2793,75 -24.38 77.74 202.25 114.5D 18 29 13 |795.7 -12.$7 55,76

80.00 18 50 IT 2583.92 -21,69 62,99 203.57 1tl.03 19 33 21 t583.9 -11.19 40.53

90.OO 20 I1 26 2322.05 -20.$2 44.t7 204.00 109.80 20 SO 8 1322.0 -10.67 2t.S3

iOO.O0 21 33 9 2958.39 -21,69 24.35 203.57 111.03 22 ? 27 1058.4 -11.19 1,90

IIO,00 22 42 4 1842.57 -24.58 6.65 202.25 114,50 23 12 4Y 042.6 -12,37 344,71

DIFFERENTIAL CCmRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3043 TRA 2,473Q TC3-4.9976 8AU ,9046 6GT $7|2.9 8DR 1920.1 3G3 ldgO.O ST 118.S 3R 49.8 83 112.7

RD[ .5648 RRA .9336 RC3-1,1699 FAU .18426 RRT .9725 RRF .9954 RTF .9738 CRT .9g82 CR8 -.g939 CST -.9985

FOE 4.1228 FRA 8.8197 FC-IO.?$?I BSP 10190 9GB 6026.9 R23 .1766 R13 .9802 LDA 170.8 MSA S.9 36A 1.3

DOE !.4213 BRA 2.6433 8C3 3.1327 FSP 2751 6G1 6011.9 8G2 428,2 THA 18.19 ELl 128.5 EL2 2,8 ALF Z2.?S

LAUNCH DATE APR 19 197! FLIGHT TIM_ 254.00 ARRIVAL DATE DEC 29 1971

HELIOCENTRIC CONIC OISTANCE 602.082 EARTH TO MARS

RL 150.24 LAL .DO LOL 208.30 VL 32,3DD GAL "3,87 AZL 89.30 HCA 195,26 8HA 183.S$ ECC .I920? INC .7033 Vi 26.63?

RP 218.33 LAP -.19 LG o 43.58 VP 22.197 6AP 1.85 AZP 90.$8 TAL 336.89 TAP 172,17 RCA 148.30 APO 219.81 Vt 23.18R

RC t75,114 GL 8.23 GP -15.81ZAL 134.23 ZAP $5.80 ET3 171.19 ZAE iO5.YO ETE 188.It 2AC 85.?? ETC 2?0.88 LVl T.S9

.PLANI_TOC_NTRI¢ CONIC

CS t3_310 VNL 3.648 DLA -.R? RAL 341.R2 RAD 6639.7 VEL 11.349 PTH 6.SD VHP 3,372 DPA -40.44 RAP 292.86 ECC 1.2191

LNCN 4_.TH LNCH:TIME L-I TIME INJ LAY INJ LONG INJ RT ASC |NJ AZNTH INJ TIME eO CaT TIN INJ 2 LAX |UJ 2 LONG

• 50.00 16 22 lO 3021.74 -31.81 91.98 197.24 127.48 17 12 32 _021.? -15.03 ?2.88

,80.001 _7"2 47 EgI3.?I "27.41 05.65 290.68 120.78 17 51 21 1913.7 -13.02 $S,02

; ?D;op_ 17 58 19 2758.72 -23.45 75.27 203.01 115.57 18 42 7 1736,? -11.15 53.68
00.90 19 5 30 2539.84 -20.58 60.17 204.38 !12,12 19 47 49 1539.8 -9.?7 38.01

90.00 20 27 23 2278.42 -19,31 41.19 204.63 110.88 21 5 18 1275.4 "9.28 18.86

IO0.O0 21 48 22 2014.11 -20,56 21.53 204.38 112.12 22 21 $4 1014,1 -g.?? 359.38

riO.DO 22 55 36 1803,54 "23.45 4,19 203,01 115.37 23 23 40 803.3 "ll,IS 342.58

DIFFERENTIAL CORRECTION3 N|D-COUR3[ EXECUT|ON ACCURACY (_qBIT DETERMINATION ACCURACY

TDE i,2895 TRA 2.$980 TC3-5,1240 $AU .93|7 8GT |893,4 8DR 1780.2 SG3 1482,3 ST 118,S 3R 45.4 33 109,4

RDC .5185 RRA .$301 RC3"I,O?89 FAU .18838 RRT .9728 RRF ,SR3? RTF ,_,78 CRT ,9960 CR| -.9913 CST -.9969

FOE 3.8?36 FRA 0.8453 FC'10.8228 88P 10286 3GB 6147.8 R23 .lOSS RI3 .9810 LSA t87,4 NRA 3.8 SSA |.4

DOE 1.3888 2RA 2.7338 8C3 S,2360 FSP 2679 3G! 6135.3 $G2 388.6 THA 18.18 EL! I26.8 EL2 3.8 ALF 20.9t

LAUNCH DATE APR 19 1971 FLIGHT TIME 256,00 ARRIVAL DATE DEC 31 tRYl

HELIOCENTRIC CONIC

RL tSO.t4 LAL .DO L_. 208.3D VL 32,312 6AL

RP 218.89 LAP -.15 LOP 44.?8 VP 22.151 GAP

MC 1??,SgO _ 4.83 GP -IS.39 2AL 134.79 ZAP

PLANETO¢ENTRIC CONIC

C3 13.481VHL 3.6?2

LNCH AZHTH LNCH TINE

80,09 18 30 56

80.OO 1? 12 37

?D.DO 19 7 $3

80.0D 19 18 38

9D.00 20 41 8

IO0,OD 22 1 3D

110.00 23 7 20

DIFFERENTIAL CCRRECTION6

TOE 1.2928 TRA 2.7324 TC3-S.2063 DAU ,9343

ROE *4885 RRA ,?820 RC3 -.9726 FAU .16437

FOE 3.9029 FRA 8.9002 FC'10,5891 93P |0839

8DE 1.3820 6RA 2.8421 BC3 s,2g64 F3P 2669

OI3TANC[ $08.2D? EARTH TO MAR8

"3.?4 AZL 85.47 HCA 195,42 SNA 103,$$ [CC .19292 INC .$272 Vl RR,RS?

1.8| AZP 90,31 TAL 338,SD TAP 172,92 RCA 148,23 APO 219,08 V2 28,128

64.33 2T$ !71,29 ZAE 104,36 [T2 154,34 ZAC 88,9g [TC 27D.83 LVI 8._|

DLA -2.29 RAL 342.81RAO 6635.8 V[L 1t.535 PTH 6.6D VMP 3,3Y$ DPA -39.28 RAP 292.01ECC 1.221G

L-I TIN[ INJ LAT INJ LON6 INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2998.27 -3D.83 90,57 197,96 128.22 l? 20 55 1999.3 -13,88 71,83

2886.$2 -26.48 83.99 201.44 121.39 18 ! 4 1856,3 -11.88 $3.66

2724.97 "22.31 73,29 203,84 116,39 18 13 18 1725.0 -9.g0 $1.94

28D3,47 -19.84 S?.$g 205,23 t12.95 20 D 21 1SD3,S -8.39 38.9?

2237.25 -18.57 38,?9 203.71 ;11.72 21 15 25 1237.3 -8,D? 18.88

1977,94 -1g,$4 19.26 203.23 I12.95 22 34 26 977,9 -8.58 357.34

1771.79 -22.SI 2.21 203.84 116.39 23 36 51 ?71.8 -9.98 340,88

RID-COURSE EXECUTIC_I ACCURACY ORDIT DETERNINATION ACCURACY

SGT 6D74.3 SGR 1507.1 363 1472.7 ST 11g.8 3R 42.3 88 107.8

RRT .9711RRF .9913 RTF .g782 CRT ,gg2g CR$ -.9884 CRT -.ggg3

$G6 6203,3 R23 .1596 R13 ,980? LSA 186.4 _3A 6,1 $SA 1.4

SG1 62?2.3 $G2 371,3 THA 14.46 EL1 126,8 EL2 4,8 ALF lg.38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

L&UHCH DATE APR 19 1371

HELIOCENTRIC CCNIC

RL 150,24 LAL .00

RP 219.0t LAP *.11

RC 180.•75 GL 3.26

PLANETO¢ENTRIC CONIC

Cl 13.084 VHL 3.699

LNCH A2NTH LNCH TINS

50.00 13 38 40

60.00 1T 21 52

?0.00 18 18 8

80.00 19 30 5

90.00 •0 53 6

100.00 22 12 86

110,00 23 17 34

LOL 206.30 VL 32.318 GAL

FLIGHT T|N_ 255.00 ARRIVAL DATE JAN 2 167•

DISTANCE 610.346 EARTH TO MARS

-3,62 AZL 66.63 flEA 197.S5 8NA 183,?T [CC .16380 INC .3723 Vt Z6,6ST

V2 26.086

LVi S,13
LOP 46.86 VP 22,124 GAP 1,52 AZP 90,36 TAL 336.10 TAP 1,?3,63 RCA 148,16 APO R19,3S

GP "14.51 ZAL 135.31 ZAP 62,92 ST8 171,39 ZA[ 103.02 ST[ 183,68 ZAC 88.07 ETC 2?0.59

DLA -3.40 RAL 343.?3 RAD 6639,9 VEL 11,565 PTH 6,61 VHP 3.392 OPA -36,22 RAP 291,62 [CO 1,2262

L-I TIHE INJ LAT ZNJ LONG ZNJ RT ASC INJ AZMTH |NJ TIHE PO C6T TIN INJ 2 LAT INJ 2 LONG

2979.38 -30.03 86.49 198,?3 128.81 17 28 20 19T9.4 -12,96 70,99

2864.49 -25.66 62.66 •02.25 122,21 16 S 37 1864,5 -10.92 62,Sl

2699.06 -21,71 71.70 204,70 117.03 19 3 ? 1699.1 -9.02 SO,IS

24?3.T9 -18.84 56,05 206.15 113.60 20 11 18 1473.8 -?.62 34.31

2205.89 -17.77 36.84 206.63 112.3? 21 29 52 1205.9 -T.09 14.90

1948.26 -18.84 17.42 206.15 113.60 2_ 43 25 948.3 -7.62 3$S.67

1745.88 -21.71 .62 204,70 117.03 23 46 40 745.9 -9.02 338.41

DIFFERENTIAL CORRECTIONS

TOE 1.300T TRA 2.8538 TC3-5.•811BAU .9795

ROE .4848 RRA .T200 RC3-.8816 FAU .16260

FOE 3,8340 FRA 6.9161 FC-10.•871 SiP 10772

ODE 1.3811BRA •,9530 6C3 5.3542 FSP 2642

LAUNCH DATE APR 19 1971

HELIOCENTRIC CONIC

RL 150.•4 LAL .00

RP •19.43 LAP -.08

RC 182.871 GL 2.06

PLANETOCENTRIC COI_|C

Cl 13.914 VHL 3.730

LNCH AZMTH LNCH TIME

50.00 16 45 33

GO.O0 17 29 46

70.00 18 2T 9

80,00 19 40 ?

90.00 21 3 36

100.00 22 2• 39

110.00 23 •6 35

ORBIT DETERMINATION ACCURACY

6T 120.9 SR 39,7 6S lOl.•

CRT .9887 CRI -.9841 CIT -,1993

LSA 165.6 NSA 6. S 16A 1,5

ELI 127.1 EL2 5.7 ALF 11.0•

NED-COURSE EXECUTION AccuRACY

SGT 6250.5 $GR 1480.4 SG3 1457.5

RRT .9686 RRF .9888 RTF ,9763

SGB 6423.5 R23 .1526 R13 .9805

801 6413.4 802 358.5 THA 1•.96

FLIGHT TZk_ 260.00 ARRIVAL DATE JAN 4 117•

DISTANCE 614,464 EARTH TO HAR6

LOL 208.30 VL 32.325 GAL -3.89 AZL 89.76 HCA 198.66 SNA 183.88 ECC .19472 INC .2373 Vl •G.GST

LOP 46.98 VP 2•.088 GAP 1.36 AZP 90.23 TAL 335.70 TAP 174.36 RCA 148.07 APO 219.69 V2 •3.048

GP "13.J6 ZAL 133.79 ZAP 66.57 ET$ 171.49 ZAE 101.68 ST[ 183.11 ZAC 69,03 [TC •70.55 LVI 4.1 °

DLA -4.35 RAL 344.59 RAD 6640.0 VEL 11.375 PTH 6,62 VHP 3,408 DPA -37.30 RAP 291,27 EC¢ 1.••G0

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TINS PO CGT TIM INJ 2 LAT INJ 2 LONG

2984.•5 -29.38 88.63 199.53 129.27 17 34 5T 1964.3 -12.21 T0,33

2840.68 -23,01 6t,60 203,10 122.69 18 17 12 1846,T -10,15 01.66

2677.94 -21.05 70.42 205.39 117,33 19 11 46 1677,9 -8.24 40,42

2449.46 -18.1T 34.56 207,07 114.11 20 20 37 1449.5 -6.81 32.9$

2180.10 -17,09 36.25 207.56 112.88 21 39 36 1180,1 -6.28 13.44

19•3.93 -18.17 15.92 207.07 114.11 22 55 3 923.9 -6.81 354.3•

1724.76 -21,05 359.33 205.59 117,53 23 §5 20 724.6 -8.24 331.34

DIFFERENTIAL CORRECTZONS

TOE !,3168 TRA •.9982 TC3-5,3351 BAU 1.0035

ROE .448• RRA .6646 RE3 -,7984 FAU ,15972

FOE 3.7783 FRA 8.9173 FC3-9.93T5 BSP 11044

00E 1.3902 6RA 3.0710 8C3 3.3943 FSP 2618

LAUNCH DATE APR 11 1971

HELIOCENTRIC CONZC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6423.6 6DR 1368.T 803 1438.9 ST 122.7 IR 37.G 18 104,6

RRT .9653 RRF .9834 RTF .9T86 CRT .9637 CRS -.9806 CST -,9917

6GB 6567.8 R23 .1453 R13 .9803 LSA 165.6 NSA 6,9 6IA 1.S

301 6356.5 $02 330.2 THA 11.66 ELI 128.2 EL• 6.5 ALF 16.00

FLIGHT TIME 262.00

DISTANCE 618.616

ARRIVAL DATE JAN 6 1172

EARTH TO MARl

RL 150.•4 LAL ,00

RP 219.80 LAP -.04

RC 185.475 GL t.OI

PLANETOCENTRIC CONIC

C3 14.181 VHL 3.784

LNCH AZMTH LNCH TIN(

50.00 16 51 43

60.00 I? 38 47

YO.O0 18 35 B

8D,DO 19 49 O

80,00 21 12 52

ID0,O0 •2 31 52

lIO,O0 •3 34 34

LOt. •08.30 VL 32.332 GAL

LOP 48.10 VP 22.052 GAP

GP -12.71 ZAL 136.26 ZAP

-3.97 AZL 89.68 HCA 199.80 6HA 184.00 [CC ,19367 INC .1193 Vl 29.187

1,19 AZP 90,11 TAL 335.29 TAP IT5,09 RCA 14T,99 APO 220,00 V2 25,00T

60.26 [TS 171.59 ZA[ 100.3? ETE 182.62 ZAC 89.88 ETC 270.53 LVl 4,01

DLA -5.15 RAL 345.39 RAD 6640.1 VEL 11,586 PTH 6.63 VHP 3.428 OPA -36.47 RAP 291.00 ECC 1.2331

L-I TIME INJ LAT INJ LONG ]NJ RT AIC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2952,25 -28.86 0/.96 200,36 129.62 17 40 55 1152.2 -11.62 16.10

2832,37 -24,48 00.76 203.96 123.07 18 23 39 1832.4 -9,54 10.97

2660.80 -20,51 69.38 206,48 117.93 19 19 29 1680.8 "Y.60 48.51

2428°55 -17.61 53.34 208,00 114,50 20 29 29 1426.8 -6.16 31,84

2158.95 -16,53 33.95 208.30 113.28 21 48 51 1159,0 -5.61 t2.25

1904.02 -17.Sl 14.71 208.00 !!4.50 13 3 36 904.0 -6.16 353.11

1701.12 -20,51 338.30 206.46 11T,93 24 3 E ?07,6 -T.lO 337,42

Oi FFERENTJAL CORRECTIONI

TDE ].3381TRA 3.1330 TC3-5.3782 BAU !.0280

ROt .4320 RRA .8144 Re3 -.?25| FAU ,15871

FOE 3.?261FRA 8,8618 F¢3-6.5769 DlP 11324

602 !.4011 8RA 3.1927 5C3 5.4279 FSP 2387

LAUNCH DATE APR 1g 19?1

HELIO¢[NTR|C CONIC

RL 150.24 LAL ,00

RP 2•O.It LAP -,00

RC 188.086 GL .06

PLANETOCENTRIC CONIC

C3 14.437 VHL 3.600

LNCH AZNTM LHCH TIME

SO.O0 16 5? 11

IO.O0 17 43 5

70.00 18 42 15

10.00 19 56 53

gD.O0 21 21 5

100.00 22 3g 45

110.00 •3 41 42

DIFFERENTIAL CORRECTION3

TOE 1.36•0 TRA 3,2667 TC3-8.41?? 8AU 1.0534

ROE .4207 RRA .3681 RE3 -.6801FAU .15351

FOE 3.6808 FRA 8.8585 FC3-9.•053 BSP 11587

DOE 1.4•55 BRA 3.315T SC3 5.4578 FSP 2546

HID-COURSE EXECUTION ACCURACY

$GT 6393,Y 9GR |263.7 SG3 1417.4

RRT .8811RRF .1012 RTF ,_,80

3GB 6714.9 R23 *1372 R13 ,9501

501 6706.0 SG2 344,8 THA 10.51

FLIGHT TINS 264,00 ARRIVAL DATE JAN

DISTANCE 822.742 EARTH TO MARl

LOL 208.30 VL 32.336 GAL "4.03 AZL 69,69 HCA 200.62 6NA 184.11 ECC .|9865 ]NC .0t71 Vt

LOP 49,22 VP 22.016 GAP 1.03 AZR 90.0| TAL 334,88 TAP 175.80 RCA 147.91 APO 220.32 V2

GP "11,93 ZAL 136,71 ZAP 39.00 ET8 171,69 ZAE gg,06 ETE 182,18 ZkC 90.64 ETC 270.51 LV!

ORBIT DETERNIHATION ACCURACY

ST 124.8 8R 35,R 68 103.t

CRT ,87YI CR8 -,9782 CIT -,8|81

LSA 185,6 M|A 7,4 IIA l.I

ELI 129.6 EL2 1,2 ALF 1|.71

6 1872

26.65T

24.816

3.31

DLA -5,03 RAL 346.16 RAD 6640.3 VEL !!.597 PTH 6.64 VHP 3.451 DPA -3§.?2 RAP 290.78 ECC l.•3TI

L-[ TINS INJ LAY INJ LONG [NJ RT ASC INJ AZNTH [NJ TIHE PO C6T TIN [NJ 2 LAT INJ • LONG

2642,13 -28.45 8?,43 201.19 12g.86 17 46 19 1642.8 -11,15 19.31

2821.01 -24,06 80.10 204.83 123.36 18 30 6 1821.0 -g.05 60.41

2147.01 -20.0? 66.58 207,39 118,23 Ig 26 22 1647,0 "?.01 4?.??

2413.38 -17,15 52,36 208,93 t14.82 20 3? 8 1413.4 -5,61 30.14

2141.T0 -16.08 32,g0 209.44 113.5g 21 56 4T 1141,7 -5,06 11.2T

t08?,85 -17,15 13.T3 208,93 114.82 23 11 12 88T,g -5.61 362,31

1693.82 -20.0? 357.4? 207.39 118.23 24 9 55 693.1 -?.08 336.11

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6?59.2 8GR 1181,4 $05 1393,3 8T 126.9 IR 34.3 $S 10•,3

RRT .g558 RRF .9760 RTF ,9788 CRT .g712 CR6 -.g711 CIT -.gl98

$00 6861.6 R23 .1294 R13 .g799 LIA 161.3 NSA 8.0 81A 1.4

60! 6853.1 SG2 342.6 THA g,51 ELI 131.2 EL• ?.S ALF 14,75
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

kAUNCN DATE APR 10 1971

HELIOCENTRIC CONi(

RL ||0,24 LAL ,DO

RP 260.5S LAP ,OS

RC 190.T1! GL -.72

PLAN[TO¢[NTRIC CONIC

C3 14.?24 VHL 3,06T

LflCH AZNTH LNCH TIME

SO.DO 17 2 19

60,00 17 48 45

T0.00 ID 46 30

OD.DO 20 3 55

00.00 21 28 24

tOO.DO 22 46 47

IlO.O0 23 40 4

FLIGHT TIME 266.00 ARRIVAL DATE JAN 10 1072

DISTANCE 6_6.814 EARTH TO NAR8

LOL 208,30 VL 32.347 GAL -4,14 AZL 90,09 HCA tO2,04 8HA t84.24 ECC ,1976B INC oOlEO Vl 2l,lt!

LOP 50.36 VP 21,930 GAP .81AZP 89.92 TAL 334,46 TAP 178.43 RCA t4T.82 APO 220,6S V2 24,629

GP "11,26 ZAL 137,14 ZAP 57,78 ET3 |71,76 ZAE 97.78 ETE 181.82 ZAC 91o33 ETC 270,S! LYI 2,77

DLA -6.40 RAL 346,88 RAO 6640,4 TEL 1|,log PTH 6.65 VHP 3.478 DPA -36.01 RAP 290.03 ECC 1,242$

L-1 TIME INJ EAT ZNJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAY INJ 2 LONG

2938.64 -28.13 87,04 202,02 130,09 17 S! 14 1935,6 -10.80 G6,O8

2812.1A -23.72 79.59 205.70 123,39 18 35 37 1812,| -0.66 39.99

2636,05 -19,72 $7,90 208,29 118,47 19 32 34 1636.0 -8.67 47.19

2400.38 -16.T8 51,58 209.85 115.06 20 43 55 t400,4 -S,|8 30°22

2127.77 -15,68 $2.06 210.37 113,84 22 3 52 1127,8 -4,61 lO.A9

1074,05 -16.78 12,94 209.85 115.06 23 18 2 874.0 "5.18 351,59

1662o87 -t9.72 356.82 208.29 118.47 24 16 7 682.9 -0.87 366.11

DIFFERENT IAL CCRRECTION9

TOE 1.3900 TRA 3.4015 TC3"5.4472 BAU 1.0788

ROE .4121 RRA .5258 RCS -,6021 FAU .15012

FOE 3.6362 FRA 8.8089 FC3-8.8265 _9P 11853

BOG 1.4497 8RA 3.4419 8C3 5,4804 FDP 2507

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6921,3 SGR 1102.8 $03 1387.6 57 12g.2 8R 33.0 69 101,1

RRT ,9493 RRF ,9697 RTF .9708 CRT .9638 CRS -.9664 CST -.9908

SGB 7008.6 R23 ,1215 R13 .9797 LSA 167.1 NSA 8.6 88A 1.4

881 7000.2 SG2 342.6 THA 8.62 EL1 133.0 EL2 8.5 ALF 13.88

LAUNCH DATE APR 19 I971 FLIGHT TIV_ 268,00 ARRIVAL DATE JAN 12 1972

HELIOCENTRIC CC_IIC

RL 150.24 LAL *GO

RP 220.93 LAP .OT

RC Ig3.341 GL -|o44

PLANETOCENTRIC CONIC

C3 15.026 VHL 3.876

LNCH AZNTH LNCH TIHE

5D.OO 17 6 54

SO.DO 17 53 53

70.00 18 54 23

8O.OO 20 10 13

gO.DO 21 34 57

IDO.OD 22 53 5

110.00 23 53 49

DIFFERENTIAL CORRECTIONS

TOE 1.4215 TRA 3.5370 TC3-5.4696 8AU 1,1043

ROE .4057 RRA .4866 RE3 -.5503 FAU .14659

FOE 3.5957 FRA 8.7482 FC3-8,4457 8SP 12124

8DE |.4783 ERA 3.5703 BE3 8.4972 FSP 2465

DISTANCE 630.981 EARTH TO MARS

LOL 208.30 VL 32,354 GAL -4.22 AZL 90,17 HCA 203.15 3HA 184,36 ECC ,19870 IMC .1739 Vl 29.657

LOP 51.45 VP 21.945 GAP .70 AZP 89.84 TAL 334.03 TAP 177.10 RCA 147,73 APO 221.00 V2 24,884

GF -I0.64 ZAL 137,57 ZAP 56,62 ET$ 171.89 ZAE 96.$2 ETE 181.50 ZAC 91.95 ETC 270.51 LVI 2.20

DLA -G.9O RAL 34T,58 RAD 6640.5 VEL 11.622 PTH 6.66 VHP 3.503 DPA -34.43 RAP 290.33 ECC 1.2473

L-I TIME INJ EAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2930.33 -27.90 86,75 202.86 130.24 17 55 45 1930,3 -10.54 60.85

2805.40 -23.47 79.20 206.57 123.75 18 40 38 1805.4 -8.37 59.65

2627.53 -19.44 67.40 209.19 1t8.65 19 38 10 1627,5 -6.35 46.74

2390,09 -16.48 50.96 210.7T 115.25 20 $0 3 1390.1 -4.83 29.65

2116.69 -13.37 3t.39 211.30 114.03 22 10 14 1116.7 -4.26 9.8T

2864,57 -16,48 12,33 210,77 115.25 23 24 9 864.6 -4.83 351.02

1674.34 -19.44 336.32 209,19 118.65 24 2t 43 874°3 -6,35 335.86

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7080.1 8GR 1032.8 883 1540.6 ST 131.6 6R 31.g $$ 99.9

RRT .94t5 RRF .9621RTF .9707 CRT .9559 CR5 -.9593 CST -.9g90

SGB 7155.0 R23 .1140 R13 .9795 LSA 168,0 NGA 9.1 SOA 1.4

3G1 7146.7 SG2 344,7 THA 7,84 ELI 135.1 EL2 9.1 ALF 13.11

LAUNCH DATE APR 19 197! FLIGHT TIHE 270.00 ARRIVAL DATE JAN 14 1972

HELIOCENTRIC CONIC

RL 150.24 LAL .DD

RP 221,31 LAP '10

RC 193.970 GL "2.08

PLANETOCENTRIC CONIC

C3 15.343 VHL 3.917

LNCH AZNTN LNCH TIME

SO.DO 17 |l ?

80.00 17 50 33

?0,00 10 39 34

80.00 20 15 53

90.00 2t 4D 50

100,00 22 SB 43

I/O,0O 0 2 56

DISTANCE 635°092 EARTH TO NAR3

I.OL 208.30 VL 32.362 GAL -4.51AZL 90.25 HCA 204.26 8NA 184.49 ECC .19977 INC .2530 VI 20.657

LOP 52.55 VP 21,909 GAP ,53 AZP 89,77 TAL 333.60 TAP 177.66 RCA 147.63 APO 221.35 V2 24.042

GP -10.08 ZAL 137,99 ZAF 55,50 ET8 171,99 ZAE 95.29 ETE 181.21ZAC 92,52 ETC 2_0.52 LV! 1.67

DLA -7.31 RAL 340,24 RAO 6640.7 TEL 11.636 PTH 6,68 VHP 3,S32 DPA "33,87 RAP 290.47 ECC 1,2525

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2928,56 -2?.74 86,35 203.70 130.34 17 39 53 1928.7 "10.36 60.89

2000.50 "23.28 78.92 207.44 125,87 18 45 13 1000,5 -8.16 59.41

2821.[0 -19,23 87.02 210,08 118,79 19 43 15 1821,1 -8.10 46,40

2302.16 -16.25 50.48 211.68 115.40 20 55 35 1382.2 -4.57 29.26

2105.0T -13,13 50.8? 212.22 114.18 22 15 58 1108.! "3,99 9.39

1850.04 -16,25 11.55 211.68 115.40 23 29 41 858.6 -4,5T 350.58

1967.92 "]9.23 335.94 210.08 I18.79 0 30 44 687.g "6.10 335.32

DIFFERENTIAL CCRRECTION$ MID*COURSE EXECUTION ACCURACY ORBIT DETERMINAT|OH ACCURACY

TOE 1,4558 TRA 3.6730 TC3-5,4872 DAU [.1303 $GT 7233.4 5GR 970,4 $83 1312,8 ST 134.1SR 3|.0 88 9e.T

ROE .4012 ERA ,4504 RE3 -.5044 FAD .14398 RRT ,9823 RRF ,9331RTF ,_,56 CRT ,9474 CR8 -.9328 C8I -._91

FOE 3.S383 FRA 8.GTOG FC3-8.0738 BSP 12303 3G9 7300.2 R23 .1087 R13 ,9793 LIA 169.1NSA 9,T 85A _.4

GD£ I.SQ8? BRA 3.T005 BE3 5.S104 FiP 2417 3Gl 729|,9 5G2 348.3 THA 7,14 ELI 137.3 EL2 9.7 ALP 12.42

hAUNCH DATE APR 19 1971 FLIGHT TIME Z?_,OO ARRIVAL DATE JAN 18 1972

HELIOCENTRIC CONIC DISTANCE 638,198 EARTH T0 MAR5

RL 150.24 LAL ,DO LOL 200,30 VL 32,3T0 GAL -4,40 AZL 90,33 HCA 205,38 8HA

RP 221.89 LAP .14 LOP 53.68 VP 21.874 GAP .37 AZP 89.71 TAL 333.16 TAP

RC 198.061GL -2,88 6P -9.56 ZAL 138.41ZAP 54.4! [T8 1?E.08 ZAE 94.07 ETE

PLAHETOCENTRIC CONIC

C3

134.62 [CC .2008T INC .3284 V! 29,15T

178.53 RCA t47.54 APO 221.7! V2 24.$0!

180.96 ZAC 93,03 2TC 270.54 LVI I,IT

15.6T3 VHL 3,969 DLA _T.G? RAL 348.88 RAD 6640,8 VEL 1|.660 PTH 6.69 VHP 3,563 DPA -33,35 RAP 290.47 [CC 1,25T0

LNCH A2MTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN

SD.OD 17 14 50 2g24o3g "2?,64 86.42 204.54 [30.40 18 3 43

60.00 18 2 48 2797,20 "23.16 78.T3 208.30 123.95 18 49 25

?0.00 lg 4 16 2616.50 -19.08 GG,?S 210_9T 118.88 1g 4T 52

00,00 20 2! 0 2378.20 -16.06 50,13 212,58 115,50 21 0 36

90,00 21 40 8 2101,60 "14,95 30.48 213,13 114.29 22 21 9

100.00 23 3 5! 1850.75 -16.08 11.50 212.58 115.50 23 34 42

110.0D 0 7 38 I685,32 -Ig.08 355.GT 210,97 119.88 0 35 21

DIFFERENTIAL CCRREETIONS MID*COURSE EXECUTION ACCURACY

SGT T387.1SGR 914.8 385 1284.3

RRT .9213 RRF .g425 RTF ,g785

8GG 7443.6 R23 ,1001 R15 ,9790

SG1 7436.2 SG2 355.4 THA 6.52

TDE 1.49t9 TRA 3,8100 TC3-s,4g63 BAU 1.1562

RDE .3902 RRA .4167 RC3 -.4630 FAU *13942

FOE 3,5191 FRA 8,6033 FC3-T.?010 BDF 12642

6DE 1.5441 BRA 3.832? BE3 S.5178 FSP 2370

INJ 2 LAT INJ 2 LONG

1g2A.4 "t0.24 68,50

ITg7.2 -8.01 5g,25

1616,3 -$,95 48.16

1378.3 "4*37 28.89

1101.6 *3.?0 g.02

850.8 -4.37 350,29

663.3 -s_g3 335.09

ORBIT DETERNINATION ACCURACY

ST 136.6 8R 30.2 88 9T.6

CRT .g386 CRS -,9459 CST -.99g6

LSA 170.3 NSA 10._ SSA 1,4

EL1 139.S EL2 10.2 ALF 1[.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) "

LAUHCK OATE APR IG llTl

HELIOCENTRIC ¢CN11

RL !$0.14 LAL .OO

RP 222.9? LAP ,17

RC 201.270 GL -3.17

PLANETOCENTRIC CONIC

C3 18.016 VHL 4.002

LNCH AZNTH LNCH TINS

50.00 |T 18 33

80.00 18 S 42

70.00 19 8 32

O0,O0 20 25 37

90.00 21 50 54

tOO.DO 23 8 29

IIO.O0 0 It 54

FLIGHT T|NE 274.00 ARRIVAL DATE JAN 1l |IT!

DISTANCE 643,|$$

LOL 208.30 VL 38.378 GAL "4.49 AZL to.3g HCA 206.48 8NA

LOP 54,?S VP 21.838 GAP .81 AZP 89,85 TAL $38.72 TAP

GP -g.og ZAL 133.$3 ZAP 53.37 ETS 172,18 ZAE 92.83 ETE

EARTH TO MAR1

|IA,TS ECC .20200 INC ,3914 Vl 29.lS7

170.19 RCA |47,44 APO 228,0| V2 24.759

180.74 2AC 93.80 ETC 270.56 LVi ,70

OLA -?,go RAL 349.50 RAO 664|.0 VEL 1|.634 PTH 6.70 VHP 3.594 DPk -32.87 RAP Ego.so ECC I,IS3i

L-I TIME |NJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIN( PO COT TIN ZNJ 2 LAT INJ 2 LONG

2g23.36 -27.5g 86,37 205,37 130.43 18 7 IS 1923.4 -10,19 88,34

2?95.29 -23,09 78.82 20g.16 124,00 18 53 t7 1795.3 -7.93 39.18

2813,50 -18,g0 66.57 211.85 110.94 19 52 S 1613.5 -5.82 46.00

2372.19 "I3,96 49.89 2t3.40 113.57 21 5 g 1372,2 "4.23 20,87

20g7.01 -14.82 30.20 214.03 114.33 22 25 31 1097.0 -3.63 6.77

1846,66 -15,96 11,25 213.48 115.57 23 39 15 846.7 -4.23 350.03

1660,32 -18.98 355.4g 211.83 118,94 O 3g 34 660.3 -5,82 334.92

DIFFERENTIAL CCRRECTIONS

TDE 1.5315 TRA 3.9487 TC3-5.5039 BAU 1.1820

RDE .3967 RRA .3854 RC3 -.4259 FAU ,1353g

FOE 5.4853 FRA 8.5243 FC3-7,3344 BSP 12906

BOO t.5810 ERA 3.9674 BE3 5.5203 FOP 2323

LAUNCH DATE APR 19 1971

HELIOC[NTRIE CONIC

RL 150.24 LAL .DO

RP 222.46 LAP ,21

RC 203.922 GL -5,63

PLANETOCENTRIC CONIC

C3 16.371 VHL 4,046

LNCH AZNTH LNCH TINS

50.00 17 21 51

60.00 18 10 17

70.00 19 32 26

80.00 20 29 48

90.00 21 55 13

tOO.DD 23 12 40

110.00 0 13 48

N!D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 7536.4 SGR 865.6 SG3 1235,7 ST 139.2 SR 29.6 SS 98.3

RRT .9086 RRF ,9302 RTF .9782 CRT .9294 CRS -.9389 CIT -.9985

SOB 7585.9 R23 .0941 R13 ,9787 LSA 171.6 MSA t0.8 $SA 1.4

$81 7577.4 SG2 359.5 THA 5.97 ELI 142.0 EL2 10.7 ALF 11,24

FLIGHT TIME 276.00 ARRIVAL DATE JAN 20 |97|

DISTANCE 647,333

LOL 208.30 VL 32.366 GAL -4.58 AZL 90.45 HCA 207.56 SNA

LOP 55,86 VP 21.803 GAP ,04 AZP 89.60 TAL 332.28 TAP

C,P -8,68 ZAL 139,24 ZAP 52.38 ETS 172.2? ZAE 91.7t ETE

EARTH TO MARS

184.90 [CC ,20316 INC ,4543 Vt 28.857

17g.84 RCA 14?.33 APO 222,46 V2 24.717

180.54 ZAC 93.92 ETC 270,39 LVI .28

DLA -8.21 RAL 350.09 RAD 6641.2 VEL 11.680 PTH 6.71 VHP 3.627 DPA -32.43

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZNTH INJ TIME PO COT TIN

2925.4! -27.60 $6.37 206.20 130.43 IS 10 33 1923.4

2794.61 -23.06 78.58 210,02 124.02 18 56 52 1794.6

2611.90 -18.93 66.48 212.73 118.98 19 55 57 1611.9

2369.68 -15.89 49.74 214.37 115.62 21 9 18 1359.7

2094.09 -14.74 30.03 214.93 114.41 22 30 7 1094.1

1844.15 -15.89 11.10 214.37 115.62 23 43 24 844.2

1658.72 -18.93 555.40 212.73 118.98 O 43 27 658,7

DIFFERENTIAL CORRECTIONS

T0[ 1.5738 TRA 4.0894 TC3-5,5027 BAU 1,2074

ROE .3965 RRA .3562 RE3 -.3923 FAU ,13185

FOE 5.4550 FRA 8.4418 FC3-6.9723 BOP 13173

BOO 1.6230 BRA 4.1048 8C3 5.5187 FOP 2273

RAP 290,58 [CC t.2694

INJ 2 LAT INJ 2 LONG

-10.19 GO.SO

"7,90 59.12

-3,76 45.92

°4.15 28.53

-3,34 8.60

-4.15 549.89

-3.76 334.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

&GT 7682.8 OGR 822.1 SG3 1225.9 ST 142.0 SR 29.1 80 85.4

RRT .8940 RRF .DIDO RTF ,977g CRT ,9202 CRO -,9317 COT -,9994

OGB 7726.7 R23 .0887 R13 ,9784 LSA 173,2 MSA 11.5 $OA 1.4

SGI 7718.0 SO2 368.6 THA 5,48 ELI 144.5 EL2 11.2 ALF 10.7$

LAUNCH DATE APR 19 1971

HELIOCENTRIC CONIC

RL 150.24 LAL .00

RP 222.84 LAP .23

RC 206,5?8 GL -4.04

PLANETOCENTRIC CONIC

C3 16,739 VHL 4,ogl

LNCH AZNTH LNCH TIME

SO.O0 17 24 56

DO.DO 18 13 35

70.00 19 13 59

80.00 20 33 30

90,00 21 sg 8

tO0,O0 23 13 28

IlO,OO 0 19 21

FLIGHT TINS 878.00 ARRIVAL DATE JAN 28 1978

DISTANCE 651.481 EARTH TO MARl

LOL 208.30 VL 32,3g5 GAL -4,67 AZL 90.51 HCA 2O8,BS SHA 185.04 ECC °20434 1NC .5113 Vl 29.837

LOP so.go VP 21.768 GAP ",12 AZF 89,55 TAL 331.83 TAP 180.48 RCA 147.22 APO 222,85 V2 84.878

GP "0.23 ZAL 139.66 ZAP 51,38 ET3 172.36 ZAE 90,S? ET[ 180.37 ZAC 94.32 ETC 270,63 LV1 -,17

DLA -8,41 RAL 380.87 RAD $641,3 VEL 11,895 PTH S.73 VHP S.681 DPA -32.02 RAP 290,69 ECC 1.2755

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

2924.42 -27.$4 83.43 207.03 130.40 18 13 40 1924.4 -10.24 88.39

2799.01 -23,07 78.60 210.87 124.01 IS 0 10 179S.0 -7.92 sg.t4

2811,54 "lS.gl 66,46 213.60 1|8,98 19 sg 31 1611.5 -3,74 45.90

2368.57 -15,88 40.67 Z15,25 ItS,S4 21 13 5 1368,S -4.It 88.4T

2092.83 -14.70 29,94 Eli,8| 114,43 22 34 O 1092,6 -3.49 8.32

1843.04 -|5,83 !1.04 215,25 115.64 23 47 tl 043,0 -4,it 349.83

1650.36 -I8.gl 355.37 213.80 ItS;gO 0 47 0 $38.4 -5.74 334.82

DIFFERENTIAL CORRECTIOH$

TDE 1.1170 TRA 4.2298 TC3-3.SOOS iAU 1,233R

ROE .3172 RRA .32VS RE3 ".3|23 FAU .12010

FOE 3,4221 FRA 0.3528 FC3-8,8203 |8P 134|4

SOS 1,0651 ERA 4.2423 |C3 |.5124 FOP 2227

MID-COURtS EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT ?025.4 3GR 703.4 353 ||27.0 |T 244.7 |R 28.? 38 g4.3

RRT .STY6 RRF *lOO0 RTF ,_,77 CRT ,OLD7 CR8 -0924) CIT -,gill

SOS ?8S4,5 R23 ,O|tS R13 ,9700 LSA 174,7 Nlk tI,8 IGA 1,3

8GI 7055.6 SO2 374.2 THA S.O3 ELI 147,0 EL2 11,7 ALF 10.30

LAUNCH OAT[ APR SO 1871 FLIGHT TIN[ 280,OO ARRIVAL DATE JAN 24 1171

HELIOCENTRIC CONIC DISTANCE 61|.$64 EARTH TO MARS

RL 150,24 LAL .OO LOL SOl.GO VL 32*403 GAL "4.7T AZL 90,$S HCA 202.74 SMA |SS,|8 ECC .20336 IRE .S643 Vl 2g,SST

RP 223.23 LAP ,28 LOP 58.04 VP 21.734 GAP -,29 AZF 89,51 TAL 331.38 TAP IS1,|2 RCA 147.11 APO 223,24 V2 24,833

RE 209.238 GL "4.41 GP "?.go ZAL 140.07 ZAP S0,44 ET3 172.43 ZAE 89.48 ETE IS0.21 ZAC R4.Ot ETC 270,$7 LVl ".ST

PLANETOCENTRI¢ CONIC

C3 17,120 VNL 4,138 DLA "S.S8 RAL 331,23 RAO 6641,§ V[L 11,711 PTH 8,?4 VHP 3,693 DPA "31,$3 RAP ERO,84 ECC 1,2317

LNCH AZNTH LNCN TIME L'! TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

30,00 17 R? 4? IR28,2? "2?,?2 83,$3 207,SS 133,3§ 18 IG 34 1g28,3 -10,33 68,87

90,00 18 IG 33 27g6.38 -23.13 78.68 211.72 123.g? 19 3 14 1796.4 -7,08 38,81

70.00 19 19 IS 2312.29 -18.94 $6.50 214,43 118.g7 20 2 4? 1812.) -5,?T 43,94

OD.O0 20 57 3 2368,70 -15,86 49.$8 216.13 113,63 21 16 32 1363.7 -4,12 28.4?

90.00 22 2 40 2092.47 -14,T0 2g.93 218,69 114.44 22 37 33 1092.5 "3.49 8.31

100.00 23 19 53 1843.1T "13.83 11.03 216.13 115,63 23 50 38 843,2 -4.12 549,94

110.00 0 22 37 1639.11 -18,94 533.42 214.48 118,g? 0 50 16 659.1 -5.77 534.88

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

TDE t.6826 TRA 4.3723 TC3-8.4g33 BAU Io25g6 8GT 7g66,0 SC_ 74g.G SO3 1138.1 ST 147.4 SR 28.3 88 83.3

RD[ .3988 RRA ,302? RE3 -.3337 FAU .12447 RRT .839! RRF .6820 RTF ,g773 CRT .9013 CR9 -.9170 C$T -.8691

FOE 5.3908 FRA 8.2637 FC3-8.2942 BOP13672 SGB 8001.2 R23 *0?90 R13 ,9776 LOA 176.3 N8A 12.2 OVA 1.3

6DE 1.70g8 BRA 4,3828 BE3 5.5036 FOP 2179 $GI ?g92.1 SG2 _82.4 THA 4.63 ELI 149.6 EL2 12,1 ALF 9.88

838



• JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM DATE APR EO 1971

HELIOCENTRIC CONIC

RL 150.59 LAL -.DO

RP 2O?,|i LAP -1,95

RC 59.t41 GL -10.95

PLAMETOCLrNTRIC CONIC

¢5 59.411 VML 6.t78

LNCM AZNTM LNCM TIME

SO.DO 17 ET _1

90.00 18 30 45

TO,Q0 19 S1 10

90,00 21 2? 8

90.00 26 I 30

lOO,O0 0 13 56

110.00 0 54 32

_LISMT TIN( l|S.OO ARRIVAL OATE AUG 14 lift

O)ITAMCE 35_,|6? EARTH TO MARS

_4,|42 GAL -S.OS AZL 91.97 HCA tlO,OE 6NA 140.53 ECC ,5954? INC 1.9EOE vs El.149

VE E9.414

LVI -17,95

LOt. 8OS,lY VL

LOP 319.34 VP 29.97a GAP _1,19 AZP 69.32 YAL 541.S6 TAP 91.72 RCA 148.17 APO 33E,49

4P I.Q8 ZAL 194.39 ZAP 172.i$ ST6 |66,i0 ZkE 1?8.46 ST[ 118.21ZAC t02.35 ET¢ E76.60

DLA -EO,OI RAL 34D,49 RAD tlSO,9 V[L 12.121PTH ?,47 VHP 10,464 OPk -IT.El RAP 314.97 ECC 1,9486

L'| TIN[ INJ LAT INJ LONG IN4 RT A6C INJ AZMTH |NJ TIME PO COT TIN INJ 2 LAT INJ E LONG

2695.90 -24.35 64.0? 206.91 131.19 18 Is 2y 1895,4 -e.so s?.3a

2726.39 °80.4| 74.T6 212,02 125,64 19 te 11 1726.4 -4.92 55,82

2499;97 -14,79 99,48 215,92 121,15 EO 32 40 1490,0 -1.19 39,53

2189.60 -10.32 39.28 218.5t liE.t? 22 3 3D 1169.6 1.94 18.63

1885.18 -8.54 I?,SS 2tg.45 117,06 23 32 56 885,2 3.19 3S8.94

1664.07 "IO,SE ,93 219,51 118.|7 0 4I 40 664.1 !,94 340.00

1536.79 "14,76 348,40 215,92 121,15 I 20 9 536.8 -1.12 328.45

DIFFERENTIAL CCRRECTION8

TOE -.6320 TRA-I.9437 TC3 -.0596 8AU ,05?4

ROE -.5715 RRA ,1822 RC9 ,099? FAU ,03642

FOE .3868 FRA 1.6099 FC3 -.8001 BSP 2500

00[ .8521 BRA 1,3560 6C3 ,1090 FSP 188

LAUNCH DATE APR 20 1g71

MID-COURSE EXECUTION ACCURACY ORBIT OET[RNINATIC_I A¢¢UMACT

SGT 1429,1 $GR 563,2 SG3 143,4 ST 34.9 9R 29;E 98 23.9

RRT ,0764 RRF -,0824 RTF -,73T0 CRT ,7661 CRS ,6004 CST ,9723

8DE 1536,0 R23 -,0140 R19 -,7573 LSA 46.6 MSA 16.9 SSA I.I

391 1429.8 SG2 561,3 THA 2.04 ELI 41,2 EL2 14.2 ALF 34.67

FLIGHT TIME 118.00 ARRIVAL DATE AUG 16 1971

HELIOCENTRIC CONIC

RL 150.29 LAL -.00

RP 207.2? LAP -1.85

RC 56.362 GL -11.31

PLANETOCENTR1C CONIC

C3 37.238 VHL 6,102

LNCH AZMTH LNCH TIME

50.00 17 29 25

60.00 18 33 27

70.00 19 94 28

80,00 21 31 9

90.00 23 5 55

100.00 O 17 57

110.00 0 57 51

DISTANCE 395.962 EARTH

-4.92 AZL 91.99 HCA 111,32 SMA 233.60 ECC .97082 INC

TO MARS

1,9852 V1 29.648

322.97 V2 26.426

276.69 LVI -18.13

LOL 209.27 VL 34,682 GAL

LOP 920,60 VP 26.?52 GAP 20.69 AZP 89.28 TAL 341,72 TAP 93,04 RCA 148.23 APO

GP 1.68 ZAL 124.42 ZAP 172.,07 ETS 167,61 ZAE 172,64 ST( 111,54 ZAC 102.36 ETC

OLA -20.37 RAL 940,72 RAD 6649.7 VEL t2.535 PTH 7.41 VHP 10.144 DPA -17.11 RAP 315.37 £CC 1,G129

L-[ TIM_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2874,63 -25,42 89,?8 206.29 131,68 18 17 20 1874,S -7,77 66.49

2?04,36 -19.53 73.56 211,4t 125.98 19 15 91 1704,4 -3.96 34,76

2466,17 -13,92 58.15 215.32 t21,51 20 35 35 1466,2 -,21 38,29

2163,57 -9,48 97,T9 217,93 118,44 22 7 13 1163,9 2.52 17.20

1857,92 -T.69 16,27 218,8g 117,90 23 96 53 95?,9 4.06 6S3,41

1638.05 -9,48 359.16 217,99 118,44 0 43 15 938.0 2.92 338.37

15t2.99 -13.92 547.07 215.32 12|.31 1 23 4 5)3.0 -,21 327.20

DIFFERENTIAL CCRRECTIONS

TOE -.6169 TRA-I,3223 TC3 -,0345 BAU .0529

ROE -.3536 RRA .1727 RC3 ,1005 FAU ,03740

FOE ,4034 FRA 1,3669 FC3 ",9695 BSP 2218

BD£ .8289 BRA 1,3337 8C6 ,1062 FSP 20?

LAUNCH DATE APR 20 1971

HELIOCENTRIC CONIC

RL 150,29 LAL -.00

RP 207.15 LAP -1.8S

RC 56.568 $L -11,68

PLANETOCENTRIC CONIC

C3 35.233 VML 5*939

LNCH AZMTH LNCH TIME

50.00 17 3I 40

60.00 la 35 II

70.00 19 57 32

80.00 21 35 19

90.00 23 !0 30

IO0.O0 0 22 ?

IIO.O0 1 1 14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCI,,_ACY

9GT 1446.2 9GR 561,1SG9 199,2 8T 35.1 9R 26.! $S 24.5

RRT ,0820 RRF -,0905 RTF -.?753 CRT ,7942 CRS .6009 CST .9732

8GB 1551.3 R23 -,0158 Rt3 -,7756 LBA 47,2 MSA 17.1 99A 1.1

9GI 1447.1SG2 558,9 THA 2,14 ELl 41.4 EL2 14.3 ALF 34,25

FLIGHT TIME 120.00 ARRIVAL DATE AUG 18 19?1

DISTANCE 936,E06 EARTH TO MARS

LOL E09,27 VL 94,592 GAL -4,78 AZL 92,00 HCA 119,56 9HA 261,39 [CC ,35691 INC 2,0015 Vt t9,948

LOP 321,87 VP 29,599 GAP 20,20 AZP 89,23 TAL 341,T9 TAp 94,66 RCk 148,30 APO 314,33 V2 25,438

GP 1.?4 ZAL 124,43 ZAP 171,21 [T8 160.44 ZA£ 173,09 ETE 104,S0 ZAC 102,37 ETC 276.78 LVl -18,31

DLA -R0.68 RAL 340,93 RAD 6949,0 VEL 12,455 PTM 7,35 VHP 9,834 DPA -16,93 RAP 313.7S ECC I.S?DS

L-i TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT |MJ 2 LONG

2833,95 -24.47 82,7I 2OS,?O 132,17 18 19 14 1833.9 -&.74 65,57

2682,38 -18,93 72,37 210,82 126.40 19 20 34 1682.4 -2,89 33.71

2442,29 -23,09 36.83 214,75 121.84 20 38 34 1449.3 .71 37004

2137.28 -8.83 36.31 217.38 119.69 22 10 36 i137,3 3,71 15.75

1830.28 -9.82 14,?0 218.35 117.51 23 41 O 830,3 4.94 333.8_

1611.75 -S,63 357.68 217,38 118.69 0 48 59 611.8 3.71 337.12

1489.08 -13.06 345.75 214,75 121.84 I 28 3 489.1 .71 325,96

DIFFERENTIAL CORRECTION8

TOE *.6187 TRA-I.3I?8 TC3 -,0301 8AU .0528

ROE -.$35? RRA .1633 RC3 ,1076 FAU .0386?

POE .4158 FRA 1.4217 FC3 -,9502 BGP 2353

BOC .Eta4 BRA 1.3280 BC3 ,11t? FSP 222

LAUNCH DATE APR 20 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

SOT 1485.6 3GR 538,7 SG3 163.6 ST 36.2 SR 26,0 33 25.3

RRT ,0905 RRF -.0987 RTF -._aOU CRT .7689 CRS .5983 CST ,971S

SG8 1587.E R23 -.0164 R13 -,T803 LSA 45,3 ASk 17.2 33k 1.1

$G1 1406.6 SG2 536.0 THA 2.27 ELI 42.2 EL2 14,3 ALF 35.14

FLIGHT TIME 122.00

DISTANCE 340.829

ARRIVAL DATE kUG 20 1971

EARTH TO MARS

RL 150,29 LAL -,00

RP 20?.09 LAP -1.53

RC 36,839 GL -iS,09

PLAM[TOCENTRIC CONIC

C3 33.379 VML 3.777

LI_H AZNTH LNCH TIME L'! TIME INJ LAT

SO.O0 17 33 57 2863.30 -93,53

60.00 19 36 59 2660.33 -17.76

TO.GO 20 1 22 2416.19 "12,20

50.00 21 39 38 2110,$3 -7,75

90.00 23 15 16 1802.15 -5,94

lO0.O0 O 26 26 1383,10 -?,75

110o00 l 4 44 1495,01 -12,20

DIFFERENTIAL CCRRECTIONS

TDE -.6177 TRA-I.3103 TC3 -.0263 BAU ,0324

ROE -.$1_7 RRA .1340 RC3 ,1150 FAU *0399?

FDE .4290 FRA 1,4796 FC3-1.0367 BSP 2436

DOE *8065 BRA 1.3193 9C3 .1174 FSP 238

LOL DOS,E? VL 34.999 GAL -4.65 AZL 92.09 HCA 113,64 8MA 22?,45 [CC ,34?68 INC 2.0180 Vl 29.548

LOP 323,!3 VP 96.493 GAP tD,?t AZP 89.10 TAL 341.86 TAP 93.?0 RCA 148,36 APO 306,50 VS 26.44A

GP 1.91 ZAL 124,43 ZAP 1_),34 ITS 169.11ZA[ 1?3.24 ET[ 9?.34 ZAC 102.39 [TC 2?6.9? LVl ol8.48

OLA -El.01RAL 341,13 RAD 6e48.S V[L IE,3D! PTH 7,30 VMP 9,$35 DPA -18.?6 RAP 319. tE [CC I.S493

INJ LONG INJ RT ASC INJ AZMTM ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

81,68 205.13 132.63 10 El l0 1833,3 -5,70 64.70

71.19 210.95 126.79 lg 23 19 1860.3 -2.02 52,65

SS.SO 214.20 122,15 20 41 40 1418,2 1,53 33,75

34.81 216,86 I18.92 22 14 49 1110.S 4.60 14,28

13.11 217.94 117,?0 23 43 18 802.2 S.83 352.27

396.18 216,56 118,92 0 52 31 385,1 4.90 335.63

344,42 214.20 122.15 t 29 g 465,0 1.63 324,70

N]O-COURSE EXECUTION ACCURACY C_DIT DET£RM]NATIO_ 4CCURACY

$GT 1521.! 6DR 553.9 SG3 174.? ST 37.1 6R 25.8 SS 29.Z

RRT .0g91RRF -.1079 RTF -,7858 CRT .76g0 CRS .5g58 C$T .g701

SG8 1619.4 R23 -.0179 R13 -,7892 LSA 49.3 MSA 17.2 SSA 1.1

SG1 IS22.2 392 552.? THA 2.39 ELI 42.9 EL2 14.3 ALF 32.19

65g



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) '

LAUNCH D4?E APR tO tit! FLIGHT TIM( t24,00 ARRIVAL OAT[ AU| II I171

HELIOCENTRIC CONIC

RL ISO.RI LAL ".00

RP 207.01 LAP -1.84

RC 57.225 GL -12.44

PLANETOCENTRIC CONIC

C3 51.685 VHL 5.627

LNCH AZHTH LNCN TIHE

5O.OD l? 36 15

SO.O0 18 41 50

?Q.O0 20 4 5?

80.00 21 44 T

90.00 25 20 15

100.00 O 30 54

110.00 1 5 19

D|STANCE 34].?EG EARTH TO IAI8

LOL 201.2? Vb 84,133 GAL -4,52 AZL 92°03 HCA SIS.I[ INA 2E5.EG ECC .33707 IMC t,0349 Vi 21 048

LOP 324.40 VP IS.E5? GAP [9.24 AZP RG.14 TAL 341.i4 TAP g?.OS RCA 148,42 APO 899.35 V2 28.457

[.88 ZAL 124,40 ZAP 1653,48 ET8 [G9.87 ZAE I73.28 ETE 90,33 ZAC |02.41 ETC 271.9] LYE -|l.4t

OLA -81.3R RAL 841,32 MAD 6647.G VEL |2.3|2 PTH ?.24 VHP 8.245 OPA -1R,59 RAP 318,4T ECC 1,5211

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

2512.?2 -22,57 80.83 204.59 133.06 [8 23 8 Ill2,? -4.l? 63.83

2638.31 -16.85 70.03 209.71 127,[7 19 25 48 1638.3 -1.05 51.60

2393,9? -1[.3! 54.[8 213.67 122.44 20 44 51 1394.0 2.55 34,52

2083.62 -6.86 33,31 2[6.36 [19.13 22 18 50 1083.6 5.51 12.79

1773.54 -S,D5 1[.50 217,36 117,87 23 49 48 ?TS.S 6. T4 550.66

1558.10 -6.86 354.67 216.36 119.13 0 56 53 558.1 ],St ]34.16

1440.79 "11.3| 343.[0 2|3.67 [22.44 I 32 20 440.8 2.55 323.44

DIFFERENT IAL CO_RECTIOI_

TDE -,6154 TRA-1.3014 TC3 -.0140 BAU .0523

ROE -.5022 RNA .1447 RC] ,1229 FAU .04134

FOE .4450 FRA 1.5410 FC3-1.1303 68P 2541

DOE .?943 ERA 1,3094 6C] .1236 FSP 257

LAUNCH DATE APR 20 [9?1

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1554.7 6GR 552.8 803 186.5 ST 3T,9 6R 26.7 86 2?.1

RRT .[084 RRF ",lIT4 RTF ".7925 CRT .7709 CR6 ,5956 CIT .9668

8GD 1650,[ R25 -.0193 R15 -.?929 LSA 50.] MSA 17.3 86A 1.2

8Gl [536.0 642 549,1 THA E.52 ELI 43.5 EL2 14.2 ALF 31.50

FLIGHT TIM( 186.00 ARRIVAL DATE AUG 24 16?t

HELIO([NTRIC CONIC

RL 150.29 LAL -,00

RP 206.94 LAP -1,64

RC 57.975 GL -12.84

PLAN[TOC[NTR1C CONIC

C3 30*079 VHL 5.414

LNCH AZHTH LNCH TIME

50.00 17 38 85

90.00 18 44 44

TO.OO 20 6 36

80,00 21 48 46

ID.O0 23 25 2?

100.00 0 55 34

110.00 I 12 1

DISTANCE 346,671 EARTH

LQL 209.2? VL 34.127 GAL -4.40 AZL 92.05 HCA 116.3T 8HA 220,65 ECC .52707 INC

LOP 325,66 VP 26.099 GAP [8.7? AZP 89.09 TAL 542,03 TAP 98.41 RCA [46,46 APO

OlI 1.95 ZAL 124,36 ZAP 21W,55 ET6 170.15 ZAE |75,24 ETE 63.?4 ZAC 102.44 ETC

TO MAR6

2,0521 Vl 29.648

292.81 V2 26.466

27?.93 LVI "16,05

Dt.A -2_.7{ MAL 341.51 RAO 0647.0

L-I TIME IMJ LAT INJ LONG

2792,23 -21.62 ?9.62

2616.28 -15,94 66.68

2369.62 -I0.42 52.86

2056.2? "5.GS 31,76

|?44,40 -4.|0 6,67

1530.74 -5_95 353,[5

1416,44 -[0.42 341.75

VEL 12.248 PTH ?.IS VHP 6.664 OPA -16,4I RAP 816,8I ECC 1.4650

INJ RT A$C ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

204.08 153.48 II 25 ? [?92.2 -3.64 It.S?

209.19 [27.52 19 28 21 1616.] -.08 50,55

213.18 122.?1 20 46 8 |369,6 5.40 83.15

215.89 118.3[ 22 25 2 10]6.3 6.42 11,27

216.91 118.01 23 54 32 ?44.4 ?.69 846.00

215.09 119.51 1 [ § S30.7 6,4| 338.94

t13,18 122,71 [ 35 3? 416.4 3.48 382,ti

DIFFERENTIAL CCRRECTION8

TOE -.6117 TRA-I,E901 TC3 -,0028 |AU .052T

ROE -,4692 RRA .|354 RC3 ,1311 FAU ,04279

FOE .4577 PRA J,6050 FC3-[.2515 66P 2813

8DE ,7814 IRA 1,25?8 BC) .1511 FGP 2??

LAUNCH DATE APR 20 1671

MIO-C¢_)RS[ EXECUTION ACCURACY alllT OETERMINATION ACCUMACY

8GT 1585.9 8GR 549.4 803 196,1 IT 5I.T IR 25,| II 28,0

RRT ,1105 RRF -.1282 RTF -.Ti94 CRT ,T726 CR8 .591Y CIT ,99T9

840 1618.4 R23 ".0209 R13 -,?Gig LIA 51,2 H84 1?,4 IIA I,t

8Gl 1587.4 602 |45.! THA 2,66 EL[ 44,1 EL2 14,2 ALF 30.50

FLIGHT TIME 128,00 ARRIVAL DATE AUG 26 19?1

HELIOCENTRIC CONIC

NL 150.29 LAL -.00

RP 206.87 LAP -I.l$

RC 55,203 GL -18.24

PLANETOCENTRIC CONIC

C3 18,lll VHL 9,346

LNCH AZMTH LNCH TIME

|0,00 IT 40 56

80.00 18 47 42

70.00 20 12 27

80.00 2! 93 ]?

90,00 23 $0 54

100,00 0 40 24

110,00 I 15 45

DISTANCE 549,?24 EARTH

LOt. lOG.1? VL 34.00? GAL -4,26 AZL g2,07 HCA 117,64 INk 21T,_l ECC , 31763 INC

LOP 386,63 VP 25,946 GAP 18,31 4ZP 89.04 TAL 342.13 TAP 66.?? RCA 146,34 APO

6P 2.03 ZAL [14,50 lAP |67,63 [T8 [70.|5 ZA[ [?3,12 [TE ??,?3 ZAC 101,46 [TC

TO MARl

2.0668 Vt 16,i4l

286.82 V2 26,479

IT?.II LVI "|9,02

OLA -28.08 RAL |41,ll RAO llIG,I VEL 1l. I68 PTM ?,18 VMP 8.692 OPA "lilt4 RAP 3it,S[ ECC |.4706

L-i TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTN INJ TIME PO CIT TIN INJ | LAT INd 2 LONG

27?l.64 -lO,ll 78,6] 103,eO 13].06 II l? l l??t,l "l,il ll.|_

2514,27 -|l,Oi i?.'T4 lOl,?l I2?,8| II ]0 l? [564,$ ,ll 45,10

|545,16 -6,52 51,54 ||2,71 lEl,G6 20 |l 32 1145,2 4,4l 31,66

|025,5S -$.03 30.25 2|5,4| 119.47 22 l? 25 1081o5 ?,]4 1,73

1714.?3 "3,15 8,20 216,46 ||8,11 2] ]6 29 714.7 0,57 347.]1

I30].02 -5,03 331,62 2|5,43 [19,47 I 5 21 ]03,0 7,]4 l]l.|O

1351.66 -8,52 340.46 tIE,?l I22,56 | 35 l ]5|,0 4.41 ]20.ii

OIFF[R[N7 IAL CORR[CTION3

YD[ -,1074 7RA-t.2733 TC] ,00i? IAU ,03ll

ROE ".4705 RRA .1262 R¢] ,1317 FAU ,04432

POE ,4727 FRA 1.6724 YC]"t,]4IO lip 1612

8DE ,7663 IRA t.lll? I(| ,140| PIP Ill

LAUNCH DATE APR 80 16?t

MELIO¢|MTRIC CONIC

RL 130.29 LAL -.00

RP 209,il LAP "|.6]

RC II,lOT 6L -|[.iS

PLANETOCEN7RIC CONIC

C3 87,234 VHL l.lll

LNCH AZNTH LHCH TIME

50.OO 1? 43 20

60.00 19 ]0 44

TO.OO tO 16 EE

80.00 21 88 39

60,00 23 36 57

100,00 0 43 2?

110,00 [ 16 44

DIFFERENTIAL ¢ORR[CTiOH6

TOE -.6029 TRA-t.E680 TC3 ,Ot5t iAU .0549

RDE -,4]59 RRA ,1170 RC] .[488 PAU ,04506

WOE .4865 FRA [.?438 FC3-t,45g? |6P 2749

IOE ,?550 ERA 1,2738 |C3 .[506 FSP 321

MIO*COURS[ [X2CUTION AccuRACY OR[IT D[7[RNINATION ACCURACY

IGT 1613,6 IOR 34|.1 IG] I11.3 IT 36,4 6R 25,) 66 16.0

RRT .121| RRF ".1311 RTF -._alt CRT ,774] CA[ .1111 {1I .IlPl

Iol 1705,1 RI] "*OLIN RI3 -,lOGS LEA I!.1 HI4 I?.l IIA I.I

IS| [1|7.1 Ill 140._ THk I,II ELI 44,1 ELI 14.1ALF 11,74

FLIGMT TIME ||0,00 ARRIVAL OAT[ AUG II I17|

DIITAN¢[ 311,171 EARTH TO MARl

LOL 101,17 VL 83.111 |AL -4,1t AlL II.|t MCA IIl,II IRA 114,t8 EC¢ ,10172 INC 1.0110 YI 11,141

LOP 311,10 VP I1,107 lAP IT,IS AZP 86,11 TAL ]41.24 TAP 10[oll R¢A [41,10 APO III,)! VI 1t,47t

6P t,ll IAL tt4.tt ZAP 161oil EYE 1?0oll ZA[ 172,i6 [T[ 71.4[ ZAC [01,11 [TC !??,11 LVI -11,10

OLA -E2,46 RAL $41,84 RAO 6645,G VEL tt,133 PTH

L-! TIM( INJ LAT

t?$1.35 "16.?0

2371.82 -14,[[

1310.60 "1.6[

2000.46 -4,06

1654,45 -t.16

1474,64 "4,06

156T.42 -1.6|

?,|0 VHP 8,428 OPA -16.07 RAP ]17,4) ECC 1,4411

]NJ LONG INJ RT A$C ]NJ A2MTH INJ TIME PO ClT TIM /NJ t LAT INJ | LONG

??.65 203,14 [84,23 II It It [?$1,t -I.10 I[,!?

16,62 206.15 I!8.15 II 33 )1 [2?2.5 [,63 46,45

20.23 212.2T I15.18 20 35 2 [520,6 5.34 ]0,17

_8.?0 215.05 [[g,60 22 32 0 [000.5 l,ti 1,11

6,5| 216,10 116,20 14 4 41 684.3 6,51 341,11

3§0,0? 2|5,03 |19,60 ! [0 2 4T4,6 6,26 322,52

33R.[4 212.2T 123,10 I 42 81 36?.4 S.84 311.11

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AC¢UMArV

8GT t644,G SGR |42.0 8G3 226.2 8T 40.[ 6R 25.1 88 26.9

RRT .1410 RRF -,1527 RTF -.8123 CRT .?TIE CRI .587i CST ,6650

801 1731.G R23 -,0249 RI5 -,0124 LGA 53.1 HI4 IT,! IIA !,1

8Gl |646.t I02 536.0 THA 2,67 ELI 45,1 EL2 14.0 AL_ 19.01

660



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 20 tRY1

MELIO¢ENTRIC CONIC

RL 180,69 LAL ",00

RP EOG.?T LAP -I.SR

RC S9.485 6L -14,09

PLANKTO¢[NTRIC CONIC

C3 2S,999 VNL S.099

LHCH A2NYH LNCN TIME

50.00 17 4S 48

SO,DO 18 53 50

?0.00 20 20 24

80.00 22 3 5S

90,GO 23 42 3?

100,00 0 SO 42

|10.00 I 23 46

FLIGMT TIRE 138.00 ARRIVAL DATE AUS 30 1971

Of|TARE[ 3Sl, llO [ARTM ?0 MARl

LOL 2OR,Z? VL 35.78i GAL -4.05 AZL 92,1| HCA 120.17 8MA 21R,49 [CC .30031 INCR. tOS8 VS _8,649

LOP 399,46 VP ES.i?S GAP IT,41AZP 89.94 TAL 342,31 TAP 102.S4 RCA 148,6S APO R7S.28 V2 26.499

SP 2,E0 ZAL 184.13 ZAP 165.73 [TS 171,18 ZAE 172.76 [TE 9?.83 ZAC 102.59 [TC 2??.25 LVI -IS.3?

DLA "28,85 RAL 342.00 RAO 6641,4 VEL 18,051 PTH ?,05 VHP 8.t?3 DPA "iS.IS RAP 31?.71 ECC 1.4279

L'I TIRE INJ LAT INJ LONG |HJ RT A8¢ INJ AZMTH INJ TIME PO CIT TIN IHJ 2 LAT INJ 2 LONG

273|.48 -|8,74 76.?0 208,?! i34,S? 18 31 17 IT31.5 ",59 60.43

2550.44 "13,18 65,51 80T.82 128,44 |g 3i 20 15S0.4 2.81 47.40

R995,94 -?.98 48.91 lit,IT |25,38 20 S8 40 |E9S.9 1.2? 29.3?

1971,98 -3,12 27.13 214.98 119,TI 22 36 4? 972,0 9.89 8,8S

1653,60 "1.18 4,79 815.76 |18,86 84 10 11 653,6 I0,4S 343.90

1446.46 "3.12 348.50 214,68 119,71 ! |4 49 446.5 9.19 327.92

1342,76 "?.69 387,83 211.87 123,38 I 46 9 342,8 6,27 318,29

DIFFERENTIAL CORRECTIONS

TOE -.59?S TRA-I.2586 TC3 .0376 BAU .0566

ROE -.4418 RRA .1077 RC5 .1584 FAU .04769

FOE .8044 FRA 1.8160 FC3"1.$880 DiP 2892

ROE .7430 BKA 1.2602 BC3 .1628 FSP 34?

LAUNCH DATE APR 20 1971

MID-COURSE [XECUTZON ACCURACY ORBIT DETERN|NATZON ACCURACY

SGT 1872.3 SGR $38.0 SG3 242,E ST 40.? 86 24.9 81 30.9

RRT ,1537 RRF ".1668 RTF ".8185 CRT .?78| CR8 .5860 CST .9637

6GB l?SS.? R23 -.0272 613 -.8191 LSA 54.0 MSA 1?.6 8SA 1.2

SGI 1874.6 602 530,9 THA 3.15 ELI 45.6 EL2 13.9 ALF 99.84

FLIGHT TIN[ 134.00 ARRIVAL DATE $[P ! 19?1

NELIOCENTRIC CONIC . OI6TANCE 359.426 EARTH TO MARS

RL 150.29 LAL -.00 LOL 209.27 VL 33.685 GAL -3.94 AZL 92.13 HCA t21,44 8HA 210.15 [CC .29238 INC 2.1256 Vl 29.646

RP 206.74 LAP -1.81

RC 60.233 GL -14.48

PLANETOCENTRIC CONIC

C3 24.836 VHL 4.964

LNCH AZNTH LNCH TIRE

50.00 17 48 13

60.00 18 S? 0

?O.OO 20 24 34

80.00 22 9 24

90.00 23 48 57

100.00 0 56 12

110.00 1 27 86

LOP 330.73 VP 25.542 GAP 16.98 AZP 88.89 T/d. 342.48 TAP 103.93 RCA 148.71 APO 271.60 V2 26.489

GP 2.29 ZAL 124.03 ZAP 164.74 ET6 171.44 ZAE 172.56 ETE 63.96 ZAC 102.62 ETC 277.32 LVI -19.54

DLA -23.28 RAL 342.14 RAD 6644.9 VEL 12.034 PTM 7.02 VHP ?.926 DPA -15.72 RAP 317.97 ECC 1.4087

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZETH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LO_AG

2711.55 -17.79 ?S.?? 202.31 134,89 16 33 25 1711.5 .41 59.S0

2528.64 -12.26 64.41 207.43 128,70 19 39 9 1528.6 3.77 46.36

2271.20 -6,76 47.60 211.50 123.56 21 2 25 1271.2 7.20 26.08

1g43.09 -2.15 25.54 214.35 119.79 22 41 47 943.1 10.13 4.99

1622.01 -.16 3.03 215.45 t18.28 24 15 59 622,0 11.40 641.97

1417,56 -2.|5 346.91 214.35 /19.79 1 19 50 417.6 10.13 326.29

1318.02 -6.76 336.52 211.50 123.56 I 49 54 318.0 7,20 316.98

DIFFERENT [AL CCRRECTIONS

TD[ -.5922 TRA-I.2423 TC3 .0826 RAU .0586

ROE -.4276 RRA .0968 RC3 ,1683 FAU ,04954

FDE .8210 FRA 1,8960 FC3-1.7268 86P 2659

BDE ,7305 6RA 1.2462 BE3 .1764 F)P 373

LAUNCH DATE APR 20 1971

HELIOCENTRIC CONIC

RL 150.29 LAL -.00

RP 208.71 LAP -1.80

RC 91.050 GL -14.91

PLAN[TOCENTRIC CONIC

C3 23.?62 VNL 4.975

LNCN AZNTH LNCH T|NE

50.00 17 50 44

60.00 19 0 14

?0,00 20 28 32

80.00 22 IS 9

90.00 23 55 39

!00.00 I ! 57

II0.00 I 32 14

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1697.9 6DR S36,9 SG3 288.5 ST 41.3 $R 24.7 SS 31.9

RRT ,1676 RRF -.1821RTF -.8241 CRT .7803 CR$ ,5644 CST ,9822

$08 1779.6 R23 -.0298 613 -.9248 LSA 54.9 NSA 17.6 6SA 1.2

60| t700.5 602 525.5 THA 3.34 ELI 46.0 EL2 13.8 ALF 27.70

FLIGHT TIN[ 136.00 ARRIVAL OAT[ SEP 3 1971

DISTANCE 362.814 EARTH

L_. 209.2? VL 33,889 GAL "3.83 AZL 92.18 HCA 122.71 8MA 206,03 ECC .28489 INC

LOP 632,00 VP 28,419 GAP 16.55 A2P 88.64 TAL 342.61 TAP 105.32 RCA 148.76 APO

GP 2.39 ZAL 123.92 ZAP 163.74 ET6 171.66 ZA( 172.36 ETE 60.?? ZAC 102o68 ETC

TO MARS

2.1451Vl 29.648

267.50 V2 26.492

277.38 LVI -19.T2

OLA "23.66 RAL 342.29 RAO 6644,5 VEL 11,909 PTH 6.98 VHP ?,68? DPA "11,5S RAP 318.21 ECC 1,3911

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME FO CST TIM INd 2 LAT INJ E LONG

2891.79 -16,04 74,66 201.95 135.18 18 35 36 1691.8 1.40 98.?8

2506.93 -11,33 $3,32 207.06 t28.64 t9 42 1 1506.9 4,72 45.32

2246,57 -5,82 46,29 21|,16 123.T1 21 6 18 1246,4 8.!3 26,?4

1913.?3 -1,15 23.93 214.05 119.84 22 47 3 913.7 !1.07 3.25

1589.62 .88 1.22 215.18 118,27 24 22 8 589.8 12.36 340.08

1388.20 -I.lS 345.50 214.05 119.84 1 25 S 388.2 11.07 524.61

1293.19 05.82 335.21 211.16 123.71 I 53 48 293.2 8.15 315.69

DIFFERENTIAL C(_R[CTION8

7DE -.5893 YRA-|.2294 TC5 .OlOS BAU .0808

ROE ".4142 RRA .0092 RE3 *1?88 FAU .05|52

FOE .3373 FRA 1.9779 FC3-1,8771 68P 2909

80E ,71?8 9RA 1.2318 6C3 ,1818 rip 401

LAUNCN DATE APR 20 19?1

HELIOCENTRIC CONIC

RL 150,29 LAL -.00

RF SOS.S9 LAP -1.80

RC $1.936 GL -19,35

PLANCTOCENTflIC CONIC

¢6 ER,?S6 VNL 4.??E

LNCH AZMTH LNCN TIME

50.00 17 83 17

SO.D0 19 3 64

?D.O0 20 33 18

90.00 22 21 II

90.00 0 6 40

100.00 1 ? 59

110.00 1 36 41

DIFFERENTIAL CORRECTIONS

TOE -.5807 TRA-1.2142 TC3 .0640 6AU .0662

ROE -.4013 RRA .0799 RC3 .1898 FAU ,05360

FOE .5554 FRA 2.0643 FC3-2.0382 DSP 2961

ROE ,7059 6RA !.2168 BC3 .2075 FSP 432

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT i?21,? )DR 529,7 SG3 275,8 8T 41.8 5R 24.4 88 3_.9

RRT ,1827 flRF -.198T flTF -,_85 CRT ,7828 CR8 ,5824 CRT .glOl

SGB 1001.4 623 -,0323 R13 -,8302 L84 55,8 MIA 17,7 88A 1._

8GI 1724.7 SG2 319.8 THA 3.54 ELI 46.4 (LE 13.7 ALF 2?.II

FLIGHT TIM2 138.00 ARRIVAL DATE 8[P S 1871

O|8TANCE 366.268 EARTH

L04. 2OR,R? VL 33,496 GAL "3,73 AZL 92.17 HCA 183,98 lEA 206,07 ECC ,2?783 INC

LOP 333,t? VP 85.308 GAP 16,13 kip 88,79 TAL 342,75 TAP 106,76 RCA 146,82 kPO

GP 2,50 ZAL 123.?9 ZkP 162,78 IT8 371,85 ZA[ 172.1 ? [T[ 58,20 ZAC t_2,?$ [?C

OLA -94,08 RAL 342,43 RAD 6644,0 VEL 11.946 PTM 6,93 VHP ?.4SR DPA -15,38 RAP

L-I TIM2 INJ LAT INJ LONG INJ RT AGC INJ AZHTH INJ TINt

2672,24 -15,89 73.96 201,61 135,46 18 37 49

2465.34 -10,41 62,25 206,73 129.16 19 44 SD

2221,47 -4,88 44.88 210.86 123.85 21 I0 20

1683.87 -.14 22.29 213.89 119.86 22 52 38

1586,39 1.95 359.38 214.97 118.22 0 32 37

1358.34 -.14 343,66 213,80 119,86 1 30 37

1268.29 -4.88 333.89 ' 210.86 123.85 1 57 49

MID-cOURSE EXECUTION ACCURACY

SGT 1744.4 SGR 525.4 $03 294.3

RRT .1g93 RRF -,2170 RTF -.8343

SG8 1621.8 623 -,0356 R13 -.8352

SGI 1747,9 SG2 513,9 THA 3.76

TO RAR8

2.1683 V! Rt,840

663,32 V2 2i,4tl

27?,43 LV! "19,89

818,42[CC !,3?47

PO ¢$T TIE |NJ 2 LAT INJ 2 LONG

IG72,2 2,38 S?.9_

|485,3 5.67 44,2A

1221,5 9.06 25,41

883.9 12,01 1,53

556.3 13.33 538.11

358.3 12.01 322,90

268.3 9.06 314.33

ORBIT DETERMINATION ACCURACY

5T 42,3 SR 24.1 $9 34,0

CRT .7855 CR$ .3813 CST .gs90

LSA 56.7 MSA 17,? S)A 1,2

ELI 46.8 EL2 13,5 ALF 26.53

8G1



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APR ED 197|

MELiOCEMTRIC CONIC

NL 150.29 LAL -,DO

MP E06.66 LAP o1,T9

NC 62.979 GL "1S.79

PLANETO¢[NTRIC CONIC

C3 21.849 VHL 4.6?4

LNCH AZMTH LNCM TIME

SO.DO 17 55 53

60.00 19 6 56

70.00 20 37 S5

6O.OO 22 27 31

gO.DO D 14 14

lOO.O0 1 14 lg

110.00 1 41 17

FLIGHT TIME 140.00 ARRIVAL DATE lEP T I171

OISTANCE 3Sl,?St

LO_ 209.2? VL 33,413 iAL "3.93 AZL 92.|9 MCA I||,l! 8MA

LOP 334.54 VP 2S,liO GAP 13.72 AZP 88.?4 TAL 342.88 TAP

GP 2.91 2AL 123.9S ZAP 161,97 ETS 172.01ZA[ 172,01 [TE

EARTH TO MARl

|D|,Z@ ECC .|?ltl INCl. SilD VI ll.14l

108.13 RCA 149.8T APO 259.94 V2 1t,491

36.20 ZAC 102,83 [TC 277.41 LVI -20.09

DLA -24,51 RAL 342.56 RAD 6643,7 V£L 11.910 PTH 6,92 VHP 7.231 DPA "t5.20 RAP 318.61 [CC $,3199

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2932.90 -14,95 T3.0g 201.3! 135.71 18 40 6 I652.9 3.35 5Y.lS

2463.87 -9.48 61.19 206.44 129.36 19 48 2 1463.g 6.61 43.24

2196.48 -3.93 43.66 210,60 123.95 21 14 31 1199.5 9.99 24.07

1853.43 .89 20.62 213.59 1t9.85 22 58 25 853.4 12.97 359.76

1521.92 3.06 357.44 214.60 118.13 0 39 3S 521.9 14.32 336.0?

1327.91 .89 341.99 213.59 119,85 I 36 27 327.9 12.9T 321.14

1243.29 -3.93 332.58 210.60 123.95 2 2 O 243.3 9.99 312.98

OlFFEN[NTIAL C_RR[CTiON$

TDE -,5746 TRA-1.1993 ¥C3 .0995 BAU .0656

ROE -.3889 NNA .0705 RC3 ,2012 FAU .05581

FOE .5733 FRA 2.1555 FC3-2.2114 BSP 3005

ODE .6938 IRA 1,2015 8C3 ,2245 FSP 494

MIO-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 1765.2 $GR 52|.2 SG3 313.g 3T 42.8 3R 23,9 8S 35.0

RRT .2172 RRF -.2387 RTF -.8388 CRT .7884 CR8 ,5800 CST .9S?2

SOB 1840.5 R23 ".0390 R13 -.9399 LSA 57.5 MSA 17.7 SSA 1.2

89! 1769.1 302 507.6 THA 4.00 ELI 47.1 EL2 13.3 ALF 25,00

LAUNCH DATE APN 20 1971 FLIGHT TIME 142.00 ARRIVAL DATE 8EP 9 1971

H(LIOCENTNIC CONIC DISTANCE 373.351 EARTH TO MARS

NL 150.29 LAL -.00 LOL 209.2? VL 33.332 GAL -3.53 AZL 92.21 HCA 126.32 3MA 202.58 [CC .26489 INC 2.2074 Vi 29.540

RP 206.67 LAP -I.77 LOP 335.81 VP 25.083 GAP 15.32 AZP 88.69 TAL 343.02 TAP I09.54 RCA 140.92 APO 25P,24 V2 25,495

RC 63.888 GL -16.24 GP 2.72 2AL 123.91 ZAP 160.39 ETS IT2.19 2A[ 171.88 ETE 54.74 ZAC 102.92 ETC 277,33 LVI -20.23

PLANETOCENTNIC CONIC

C3 20.998 VML 4.582 DLA -24.99 RAL 342.69 RAD 6643.3 VEL 11.874 PTH 6.89 VHP 7,014 DPA -15.03 RAP 318.7? ECC 1.3456

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONO INJ RT ASC INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

50.00 17 58 32 2633.74 -14.01 72.23 201,04 135.95 18 42 26 1633.7 4.31 56.35

60.00 19 10 2? 2442.47 -8.36 60.14 206.17 129.53 19 31 I0 1442.5 7.54 42.20

70.00 20 42 41 2171.32 -2.97 42.35 210.37 124.04 21 18 52 1171.3 10.91 22.71

80.00 22 34 13 1822.24 1.95 18.91 213.43 119.80 23 4 35 822.2 13.93 357.96

90.00 0 22 22 1485.11 4.21 355.43 214.68 117.99 D 47 8 486.1 15.32 333.92

100.00 1 21 1 1296.72 1.95 340.27 213.43 11g.90 I 42 37 2g6.? 13.93 319.33

110.00 I 46 3 1218.14 -2.97 331.26 210.37 124.04 2 6 21 218.1 10.91 311.62

DIFFERENTIAL CCltRECTION3 MID-COURSE EXECUTION AccuRACY ORBIT-DETERMINATION ACCURACY

TD( -.S554 TRA-I.I?I3 TC3 .1392 |AU ,0719 3GT 1752._ 3GR 517.0 $03 334.0 ST 42.3 3R 23.S 86 36.0

ROE -.3767 RRA .0611 RC3 .2137 FAU .05824 RRT ,2369 RNF -.2561 RTF -.8498 CRT .7882 CRS .5780 CST .SSSS

FDE .5900 FNA 2.2498 FC3-2.4013 B8P 2885 3GB 1837.0 R23 -.0402 RI3 -.85n8 LSA 57.7 MSA 17.6 SSA 1.2

B0[ .6711 BNA 1.1728 BC3 .2550 FSP 497 $01 1797.4 $92 500,9 THA 4.32 ELI 49.6 EL2 13.2 ALF 29.93

LAUNCM DATE APN 20 1971 FLIGHT TIM( 144.00 ARRIVAL DATE SIP 11 1971

H[LIC_ENTRIC CONIC

RL 150*29 LAL ".GO

RP 206,68 LAP -|.79

RC 64.958 GL -16,69

PLANETO¢ENTRIC CONIC

C3 20.215 VHL 4.496

LNCM AZMTM LNCM TIME

SO.O0 16 I 15

60.00 19 14 2

70,00 20 47 $7

80.90 22 41 I7

9O.OO O 31 8

tOO.DO ! 28 5

riO.DO 1 50 59

DISTANCE 379.970 EARTH TO MARS

LOL 209.27 VL 33.251 GAL -3.44 AZL 92.23 NCA 12?.79 8MA 201.02 [CC .25898 INC 2.2295 Vt 29.549

LOP 337,08 VP 24,981 GAP 14.92 AZP 68.t3 TAb 343,17 TAP 110,95 RCA 148.96 APO 253,08 VE 29.495

GP 2.85 ZAL 123.35 ZAP 159.49 ET9 172.27 ZAE 171.79 ETE 33o71 ZAC |03.02 ETC 277.5? LVI -20.40

DLA -25.39 RAL 342.82 RAD 6642.9 VEL 11.942 PTH 6.86 VHP 1.904 DPA -14.95 RAP 318.90 ECC 1.3127

L-! TIN[ INJ LAT INJ LONO INJ RT ASC IHJ AZNTH INJ TIN[ PO CRY TIN INJ 2 LAT INJ 2 LONG

2914.90 -13.09 71,39 200.80 136.19 19 44 50 1914.9 5.29 55.55

2421.30 -?.64 59.11 205.95 129.69 lg 54 23 1421.3 8.46 41.17

2|46.17 -2.01 41.03 210.19 124.10 21 25 _3 1149.2 11.83 21.34

I790.43 3.02 17.19 213.32 I10.72 25 I| ? 790.4 14.89 319,09

J446.85 5.39 353,34 214,62 !1?,80 0 55 10 448,9 16.31 331,i6

1294.89 3.02 338,52 213.32 119.72 ! 49 9 264,9 14.89 317.45

t192.99 -2.01 329,95 210.15 124.10 2 tO 92 193.0 11.83 310.25

DIFFERENTIAL CCRRECTION|

TD[ -.5559 TRA-$.tD|6 TO3 .142| IAU .0722

ROE ".3653 IRA .0513 It3 .|_6| FAU *090?2

FOE .6103 FRA |.3514 FC3-2.6009 ||P 30DS

lOS ,i651 IRA |,1659 |C3 o_t?O FDP 535

LAUNCH DATE APR 20 1971

M[LIO¢[MYRIC CONIC

RL 110.20 LAL ".OD

RP 206.?0 LAP -1,75

RC 69.082 GL "17.19

PLANETO¢ENTRIC CONIC

C3 19.491 VHL 4.415

LNCM AZMTM LNCM TIME

SO.DO 18 4 1

60.00 19 17 43

70.00 20 92 44

SO.D0 22 40 47

90.DO 0 40 42

100.00 1 35 35

110.00 1 55 6

DIFFERENTIAL CCRRECTI¢_NS

TOE -.5525 TRA-1,1483 TC3 .1301 |AU .0731

NDE -.354R RNA .0414 RC3 .2392 FAU .06337

FOE .6304 FRA 2.4594 FC3-2.0148 BSP 3085

BDE .5563 BRA 1.1490 9C3 .2824 FSP 573

MIDoCOURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

iGT t189.9 $_q 515.1 305 397.0 IT 43.1 8R 23.3 IS 37.2

flRT .ESRI flRF "Dill7 RTF ",_999 CRT ,7940 CR6 ,578| CS7 .SS3S

iS| 1862.0 RZ3 ".0498 RI_ ",lStD LIA 58.9 NSA t?.l 184 1,2

801 tT95.t 59| 414.1 TNA 4,51 ELI 47.) ELI 12.1 ALF 11.14

FLIGMT T|N[ 148,00 ARRIVAL OAT[ 8[P II |IYI

01STANCE 380,1]I

L_ 10t,tT VL 33,114 IAL "3.35 AZL 92,85 HCA 111,01 iNA

LOS $38,38 VP 24,984 GAP 14,54 AZP 88,58 TAL 343.31 TAP

GP 2.98 2AL 123,19 ZAP |_l.$Y 2TR IT_,3T ZA[ I?IoT4 [T[

EARTH TO MAR8

lll,II [CC ,15341 iWC 1.1525 V! 11,141

112,36 RCA 14i,DI APO 150.19 V| 11,494

53,2? ZAC 103.14 ETC |TT,91 LVI "|0,57

OLA -25,14 RAL 342,99 SAD t_2,8 VEL 11,811 FTH 1,83 VHR

L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME

2599oEI -12,17 ?0.5? 200.59 131.36 19 4? 1?

2400.27 -I.72 58.09 205,76 129.83 19 57 A3

RI20.89 -1.05 39.?I 210,04 124,|4 21 29 5

I757,64 4.13 15.33 213.29 |19.90 23 |8 S

1409,43 1,14 $$1.11 214.63 117,55 l 4 11

1232.11 4.13 339.72 213,26 119.90 ! 56 ?

1197,71 -1.09 329.63 210.04 124.14 2 15 34

MID-COURIE EXECUTION ACCURACY

9GT 1809.2 9r*q SOD.4 $G3 380.7

RRT ,2609 RRF ".3072 RTF -,8512

891 1979.5 R23 ".0515 R13 ".832t

8G1 1915.3 $92 48?,3 THA 4.87

1.901 DPA -94.99 RAP 319.01 ECC t.3208

PO C8T TIM INJ 2 LAT INJ 2 LONG

1596.3 6,19 94.T?

1400,3 9.37 40,13

1120.9 12,74 19,95

?5?,9 15,97 354,14

409,4 17.40 329.21

232.1 95.9T 315,51

197,? 12,74 306.87

ORDIT DETERMINATION ACCURACY

8T 43.6 3R 23.0 3R 38,3

CRY .?992 CR8 .5?62 CST ,9513

L8A $9.6 MRA 17,8 89A 1.2

ELI 47.? EL2 12.7 ALF 24.?2

192



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 20 lIT1

HELIOCENTRIC CONIC

RL IS0.23 LAL -.OO

HP 2D1.72 LAP -1.74

RC 17.2KS GL -IT.62

PLANETOCENTRIC CONIC

¢3 18.124 VNL 4.33g

LNCN AZNTH INCH TIME

50,DO 18 6 51

t0.00 19 21 30

?O.0O 20 5S 3

80.00 22 56 4g

SO.DO 0 51 18

lO0.O0 1 45 3?

lID.DO 2 1 25

FLIGHT TINS 141.DO ARRIVAL DATE IEP IS I9?l

DISTANCE 304,344

LOL 209.E? VL 33.|I7 GAL "3,E? AZL t2,E$ HCA 130,32 SMA

LOP 339.62 VP 24,791 GAP 14.13 AZP 83.53 TAL 343.45 TAP

GP 3.13 ZAL 123.03 ZAP 157.2! ETS 172.46 ZAE ITl.T4 ETE

EARTH TO MARl

I91.23 [CC .E4Jll INC 2.27S2 V! 29.641

113,78 RCA 143.OS APO 247,44 V2 2t,491

53,26 ZAC 103.26 (TC 277.64 LVI -20,74

OLA -26.29 RAL 343.09 RAO 6642,3 VEL t1,783 PTH 6,8! VHP 6,405 DPA -14.52 RAP 319o0t ECC 1.3Oil

L-! TIME 1NJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2571.92 -11.27 69.77 200,42 136,54 18 49 49 ISTT.g 7.11 93.91

2379.37 -5.81 57.07 295,61 129,95 20 l g 1379.4 10,27 39.10

2095.46 -.07 33.39 209.94 124.15 21 $2 59 1095,5 13.66 18.55

1723.71 5.26 13.48 213,25 113.43 23 25 33 723.7 16.85 $52.11

1367.23 ?,96 348,T2 214,72 117,23 1 14 5 367.2 18.48 326._3

1198.18 5.26 534.84 213.25 11g.43 2 3 35 198.2 16.85 313.48

1142.28 -.07 327,30 209.94 124,15 2 20 28 142.S 13.56 307.46

DIFFERENTIAL C_RECTIONS

TOE -.54?4 TRA-1.1320 TC3

ROE -.3436 RRA .0313

FOE .SLOT FRA 2.5699

DOE .6463 BRA 1.1324

LAUNCH DATE APR 20 1971

HELICX:ENTRIC CCNIC

RL 150.29 LAL -.DO

RP 206.75 LAP -1.72

RC 68.5D2 GL -11.09

PLANETOCENTRIC CCA_IC

C3 18.20t VHL 4.267

LNCH AZNTH LNCH TIHE

50.O0 18 g 44

tO.D0 19 25 23

70.00 21 3 35

SO.D0 23 5 28

9O.OO 1 3 18

100.00 1 52 16

110.00 E I 58

MID-COURSE [XECUTI_4_ ACCURACY ORBIT DETERMINATION ACCURACY

• 1603 BAD .0?54 SGT |822,7 SGR 506,2 SGS AOS.? 8T 44.0 IR 22.7 $8 39.5

RC3 ,2531 FAU .06621 RRT .3033 RRF ".5347 RTF -.$53! CRT .8046 CRS .5787 C8T .9487

FC3-3.0431 BSP 3133 SGB 1391.6 R23 -.0576 RI3 -,SS4? LSA 60.7 MSA 17.9 $SA 1.S

Be3 .2998 FSP 61T 361 1829.T 362 480.2 THA 5.21 EL1 47.9 EL2 12,4 ALF 24.21

FLIGHT TIME 150.00 ARRIVAL DATE SEP I7 1971

DISTANCE 388.092 EARTH TO" MARS

LOL 209.27 VL 33.053 GAL -3.19 AZL 92.30 HCA 131,59 SMA 197.01 ECC .24322 INC 2.3008 V1 29.648

LOP 540.89 VP 24.701 GAP 13.79 AZP SS.47 TAL 343.59 TAP 115.1g RCA 149.09 APO 244.92 V2 2¢.487

GP 3.28 ZAL 122.86 ZAF 156.03 ETS 172.53 ZAE 171,78 ETE 53.74 ZAC 103.40 ETC 277.66 LVI -20.91

DLA -26.76 RAL 345.22 RAD 6642.0 VEL 11,757 PTH 6.78 VHP 6.215 DPA -14.34 RAP 319.12 ECC 1.2997

L-I TIME: INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

2559.82 -IO.37 69.98 2OD.2g 136.70 18 52 24 1559.8 8.01 53.E2

2358.63 -4.90 56.Q8 205.50 130.05 20 4 41 1358.6 11.16 38.01

2069.86 .90 37.05 209.89 124.14 21 38 5 1069.9 14.57 17.12

1688.36 6.44 11.51 213.31 119.22 23 33 36 688,4 17.86 349.97

1321,D5 9.39 546.08 214,89 116.80 I 25 19 321.1 19.62 323.72

1162.$4 6.44 332.88 213.31 119,22 2 11 39 162.8 17.86 311.34

1116.68 .90 525.97 209,89 124,14 2 25 34 116.7 14.57 306.04

DIFFERENTIAL CORRECTIONS HID-COURSE [XECUTIQN ACCURACY

TD[ -.5417 TRA-I,1146 TC3 ,1702 BAD .0772 $GT 1032,7 SGR 503.6 SG3 432.4

ROE -.3334 RRA .0209 Re3 .2676 FAU .06917 RRT .3317 RRF -.3645 RTF -.8550

FD[ ,6729 FRA 2.3889 FC3-3.2884 BSP 3169 SGB 1900,7 R23 -.0643 R13 -,8569

BD_ .63t1 BRA 1.1148 8C3 .3172 FSP 663 SGI 184D.g SG2 472.9 THA 5.58

LAUNCH DATE APR 20 1971 FLIGHT TIME 152.00

MELIOCEN_R|C CONIC DISTANCE 391.876

RL 150.29 LAL -,DO LOL 209.27 VL 32,993 GAL "3,11AZL 92,33 HCA t32.86 SMA

RP 206.79 LAP -1.71 LOP 342.13 VP 24.SIS GAP 15.45 AZP 83.46 TAL 343.73 TAP

RC 69.791GL -18.58 GP 3.44 ZAL 122.68 ZAP 154.81ETS IT2.SS ZAE 171.86 [TE

PLANETOCENTRIC CONIC

C3 17.143 VHL 4,200 DLA -27.22 RAL 343.36 AAD 6341.S VEL 11,733 PTH 6,73 VHP

LNCM AZNTM LHCH TINS L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIN[

50.OO 18 |2 43 2541,99 "9.49 68.22 200.19 136,85 18 55 5

IO.GO 19 29 E3 2338,04 -4,DO 55,09 20S.43 130.14 20 8 21

70.00 21 9 22 2044.04 1.$9 35,70 2og,BI 124.11 21 43 23

SO.DO 23 14 52 165t,14 ?,67 9.44 213.44 118.94 25 42 25

SO,DO I 17 24 1260.19 10,98 $43.06 215,|9 116.22 I 58 33

100.00 2 I 40 112S.IS 7.67 330,81 213.44 118.94 2 20 25

IIO.DO 2 12 44 1090.BS 1.89 324.62 209.88 124.11 E 30 55

OlFF£RENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE **5350 TRA-I.O949 TC3 .1303 BAD .D731 SGT 1837.5 SGR 5OI,S SG5 4SO.S

ROE ".3236 flRA ,OlO3 RC3 ,203D FAU .O?|S| RRT ,3599 RflF ".39|5 flTF "._|1

FOE .694| FRA 2.8123 FC3-3,SSOA lip 5185 SOB 1904,$ A23 ".OTIE RI$ -.ales

BOE .12SS IAA t.0950 BC3 ,33S5 FSP ?IO SO! 1847.D SG2 435,E THA 5.99

LAUNCH DATE APfl 20 19?1 FLIGHT TIME 154.00

MELIOCENTRIC CONIC DISTANCE 595.$93

EL 150.29 LAL -.DO LOt. EOI,2T VL 32,$37 GAL -3.04 AZL 9E,35 HCA 134.t5 3NA

RP 206.84 LAP -1.69 LOP 343,43 VP E4,534 GAP 15.08 AZP 88.36 TAL 343,87 TAP

R¢ 11.I30 GL -19.05 GP 3.61ZAL 122.31ZAP 153,56 ET3 172.64 ZAE t71.97 ET[

FLANETOCENTRIC CONIC

C3 17.124 VHL 4.138 DLA -27.69 RAL 345,SO RAG 6641,S VEL ll,?ll PTH 6.?4 VHF

LNCN AZNTH LNCN TIME L'! TIME INJ LAT

SO.DO 18 IS 45 2524.43 "6.$2

IO.OO IS 33 31 ESIT.IO -3,10

TO,D0 61 13 24 2017.97 2.89

IO,O0 23 23 13 1611.56 D.g7

90.00 1 35 16 1204,89 IS,S?

tOO,DO 2 12 1 1083.03 8.9T

110.00 E 16 46 IOS4.?D 2.09

O|FFFRENTIAL CORAECTIONI

TOE -.528D TRA-I.0744 TC3 .2385 BAU .0802

ROE -.3146 ARA -,DUOS RC3 .2992 FAU .07570

FOE ,7179 FRA E.9437 FC3-3,82?4 BSP 3199

DOE .6144 6RA 1.0T44 BC3 ,3533 FSP 761

ORBIT DETERMINATION ACCURACY

ST 44.2 IR 22.4 8l 4O.?

CAT .8104 CRS .5802 CST .9462

LSA 61.5 MSA 17.g SSA 1.2

ELI 48.1 EL2 12.1 ALF 25.92

ARRIVAL DATE SEP 19 1971

EARTH TO MARl

195.85 ECC .2383B INC 2.3264 Vl 29.$46

116,59 ACA 149.13 APO 242.58 V2 2t.483

54,74 ZAC 103.55 ETC 277.68 LUI -21.00

S.032 DPA "14.17 RAP 319,I3 ECC I,2904

PO CST TIM INJ 2 LAT INJ 2 LONG

1542.0 8.90 $2.46

133S.0 12,04 3?.05

1044.0 IS.4? 1§,97

651.2 IS.SS S4T,t9

263.7 20.83 320.38

125.? IS.lg $09.05

90,9 15.47 304,5g

OR|IT DETERHINAT|ON ACCURACY

3T 44,3 8R 22,! $8 41.9

CRT .811g CRS ,$820 CSI ,_4)4

LBA 6_,$ NSA tS.0 SBA t.2

ILl 48,1 EL| 11.? ALF 2S.12

ARRIVAL OAT[ |EP El IITI

EARTH TO MARl

ID4,TS ECC ,E5421 INC 2,$531 Vl 29,$48

118,D0 RCA 149,13 APO 240,40 V2 24,47Y

53.29 ZAC t05.T2 ETC 2TT.Ig LVl -21.21

5,853 DPA -14.00 RAP 319,11 ECC 1,2SI!

INJ LONG INJ AT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

ST,46 200,13 136,98 18 57 50 1524.4 9.77 51.70

54,11 205.4D 130.20 20 12 8 151T,6 12,S1 36.02

34,34 20D,92 124o05 21 4g E 10|8,D 16.38 14,19

?.2_ 213.64 I18.ED 23 32 5 111,6 lg,gS $45.22

339o33 215,ST 115.4D I 53 20 204,9 22,25 S!1.22

328.59 213.64 IID,ID 2 30 ? 86,0 19,95 301.59

323.25 2Dg.g2 t24,05 2 36 31 64,S 16.SS 303.11

ORBIT DETERMINATION ACCURACY

IT 44.4 IR 21.0 88 4S,I

CRT .823T CA8 ,$84T CIT ,9404

LgA 63.0 NBA 18,1 81A t,2

ELI 48,1 EL2 11.4 ALF E3.37

HID-COURSE EXECUTION ACCURACY

SGT t838.9 8GR 500.6 $63 490.4

RRT ,sDg? RRF -.4302 RTF -,8500

3GB Ig05,8 R23 -,OSDO R13 ",86D6

SGI IS49,9 $62 458,3 THA 6,45

663



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR tO ll?l

HELIOCENTRIC CDNIC

RL 13D,29 LAL -.00

RP _Ol.90 LAP -_.47

RC 72.5I? GL -18.53

PLAN(T_ENTRIE E_IC

C3 18.648 VHL 4,D80

LNCN AZMTH LNCH TII4[

50.00 18 18 53

60.00 19 37 46

TO.DO 21 21 44

80.00 23 36 51

SO.GO 2 4 16

100.00 2 23 39

110.00 2 25 6

FLIGHT YIl_ ISS,O0 ARIIVAL OAT[ lIP 23 JOT!

O|iTANCE 399,|42 EARTN TO MARS

LOI. |OB,|T VL 3|°8|3 9AL _2,97 kZL 92.38 HCA 135,4D |NA 193.10 ECC .|3O|O INC t.)OO9 V| 29.840

LOP 344,69 VP 24.455 GAP 12,73 AZP 80.30 TAL 344.00 TAP 119.40 RCA 149.20 APO _38,38 V2 29.470

GP 3.80 ZAL 122.33 ZAP 152,28 ETS I72.98 ZAE 172.11 EYE 50,44 ZAC lOS.go ETC 277.89 LV! -Et,4$

DLA -68.17 RAL 343.65 RAn 6T_t._ VEL tl.Sgl PTH 6.73 VHP 5.664 OPk -13.82 RAP 319.09 ECC 1.2T40

L-I YI_E INJ LAT INJ LONG INJ RT A$C IHJ AZHT_l INJ TIE PO CST TIM INJ 2 LAT INJ 2 LONG

280T.15 -7,75 66.72 2OO.lO 137,D9 19 O 40 ISO7.1 IG,63 SO.iS

2297,30 -2.21 5_,13 205.41 138.25 20 16 4 1297.3 ]3.77 34.99

1991.58 3.89 32.96 21G.O_ 1_3.96 21 54 55 991.6 17.26 12.68

1568.50 IG.37 4.78 213,94 _18.16 24 2 59 568.5 21.09 342.50

1105.71 15.69 333.41 216.61 11_.83 2 22 42 IGS._ 24.17 309.59

1042,97 IG.37 326.15 213.94 I_B.16 2 4i 2 43.0 21.GS 303.ST

1018.40 3.89 321.88 210.02 123.96 2 42 24 38.4 17.28 301.56

DIFFERENT IAL CCRRECTION8

TOE -.$214 TRA-l.OS31 TC3 .1938 BAU .0825

ROE -.3053 RRA ".0122 RC3 ,3162 FAU .D7924

FOE .7416 FRA 3.D821FCS-4.t2D9 BSP 3209

aGE .6042 ERA 1.DSSZ BE3 .3709 FSP 815

LAUNCH DATE APR 20 1971

HID-COURSE EXECUT!_ ACCURACY (_DIT DETERHINATION ACCURACY

$GT 1837.2 $_( 500.7 883 322.D 8T 44.4 SR 21.4 88 44.4

RRT .4211 RRF -.4661 RTF -.8587 CRT .8317 CR8 .5684 CST .9371

SGB 1904.Z R23 -.0896 El3 -.86_7 LSA 63.8 HSA 18.! SSA 1.2

$81 1850.0 8G2 451.0 THA 6,_6 ELI 48.1 EL2 11.0 ALF 28.I5

FLIGHT TINE 158,00 ARRIVAL DATE 8EP 25 1971

HELIOCENTRIC COMIC

RL 150.29 LAL -,DO

RP 206.96 LAP -1.85

RC 73.950 _ -2D.03

PLANETOCENTRIC EONIE

C3 16.211 VHL 4.026

LNCH AZNTH LNCH TIRE

90.00 18 22 6

60.00 19 42 I1

70.00 21 28 24

60,D0 23 SO 23

85.23 1 47 IO

IOO.OO 2 37 10

110.00 2 31 46

DISTANCE 403.420 EARTH TO MARS

LOL 209.27 VL 32._33 GAL -2.91 AZL 92.41 HC_ 136.68 SHA 192.86 ECC .22624 INC 2.4100 VI 29.648

LOP 345.96 VP 24.38D GAP 1_.4D AZP 08.25 TAL 344.13 TAP 120,80 REA 149.23 AI:_ 236.50 V2 26.462

9P 3.99 ZAL t22.15 ZAP 150.96 ET5 172.71 ZAE 172.27 ETE 91.27 ZAC 104.10 ETC 277.69 LVI -21.61

DLA -28.65 RAL 343.91 RAG 6641.1 VEL _1.673 PT;t 6.7] VHP 5.519 SPA -13.65 RAP 318.99 ECC 1.2668

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ aZHTH INJ TIME PO EST TIM [HJ 2 LAT INJ 2 LONG

2490.08 -6.9D 66.00 20D.11 137o19 19 3 36 1490,I 11.47 50.21

2277.07 "1.32 52.i7 205.4_ |30.28 20 20 8 1277.1 14.62 33.96

1964.89 4.91 31.55 210.16 123.04 22 1 8 964.7 16.18 11.12

1520.02 11.91 2.01 214.36 117.58 24 15 43 52D.D 22.24 339.39

1156.87 17.99 338.18 217.31 112.68 2 6 27 156.9 25.78 313.78

6282.53 1_.91 301.28 214.36 117.58 4 21 53 5282.5 22.24 278.67

1011,5_ 4.91 320.47 220.IS 123.84 2 48 37 11.5 18.18 300.04

DIFFERENT IAL CCRRECTION8

TO( -.5014 TRA-t.O]73 TC3 .227D BAU .D878

ROE -.2962 RRA -.0237 RC3 ,3333 FAU .D8331

FOE .7581 FRA 3.218S FC3-4.4494 BSP 3047

BDE .5823 BRA 1.0178 BE3 ,4050 FSP 88_

LAUNCH DATE APR 20 1971

HELIOCENTRIC CONIC

RL 190.28 LAL -.00

RP 20T,04 LAP -1.$4

RC 74.426 EL -20.53

PLANETOCENTRIE CONIC

C3 15.815 VHL 3.977

LNCH AZMTH LNCH TIME

SO.DO 18 25 25

60.00 19 48 44

70,00 21 35 23

80.00 0 10 52

82.72 I 27 29

100.00 2 53 44

ItO.O0 2 38 48

HID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

8GT 1806.8 $GR 302.1 $G_ 554.8 ST 43,4 8R 21.1 88 43.4

RRT .4359 RRF -.3033 RTF -.8649 ERT .8369 CRS .3897 CST .9344

8GB 1973.1 R23 ".D941 R13 -.8683 LSA 63.7 MSk 18.1 88A 1.2

SG1 t822.0 $02 443.1 THA 7.68 E|.1 47,1 EL2 10.8 ALF 23.39

FLIGHT TIHE tSO.OO ARRIVAL OAT[ SEP 27 ISTI

DISTANCE 407.323 EARTH TO MARS

LOL 209.27 VL 36.787 GAL -2,05 AZL 92.44 HCA 137,93 SMA 192.01 ECC ,22263 |NC 2.440S Vl 29.640

LOP 347,23 VP 24,307 _AP 12.07 AZP 88.19 TAL 344.28 TAP 122,18 RCA 149.28 APO |34.73 V2 28,434

GP 4,20 ZAL 121.97 ZAP 149.61 ETS 172.73 ZAE 172.43 ETE 64.81 ZAC 104.32 ETC 2T7,68 LVI "21.?9

DLA -29.13 RAL 343.98 RAD 6640.9 VEL 11.638 PTH 6.69 VHP 3,380 DPA -13.47 RAF $16.81ECC 1.2803

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

2473.39 -6.07 65.29 20G,|8 1_7,28 19 S 38 1473.4 12.29 49.48

2237.08 -.44 31.21 205.58 130.30 20 24 21 1257.1 15.43 32.93

1937.46 5.94 30.11 210.37 123.09 22 T 41 937.5 19,09 9.52

1482.63 13.69 338.69 214.93 |18,79 O 33 15 462.6 23.36 535.84

1216.88 18.43 342,79 217,23 112,97 I 47 48 216.9 28.29 SIO.$2

6223.18 13.49 297.98 214.93 118.79 4 3T 30 5225,2 23.38 214.91

6272.32 5.94 298.94 210.37 :23.69 4 23 18 3272.3 19.09 2?6.35

O! FFERENT|AL CCRRECTION8

TO[ -.SOSO TRA-I.OO42 TC3 .1999 BAU .0838

ROE ",1814 RRA ".O31i Re3 ,3534 FAU .08694

SOt .7808 rRA _,3783 rCS-4.7393 BSP 3174

DOE .Sits SRA l,O04S SC3 ,4OlO _SP 930

MID-COURSE EXECUTIC_ ACCURACY O_lI! OETERNINAT|ON ACCURACY

SOT |918.0 SGR 303,3 $93 390.3 ST 44.1 SR 20,8 8S 41.1

RflT ,4871RRF *.5428 RTF -._892 CRY ,8419 ERR ,3981 El! .tRIG

SOB 1803.0 R23 "._127 R13 -.8639 LBA 83,! NSA 13.3 88A l,t

SOl 1833._ SO2 437.1THA 1,19 ELI 47.7 EL2 10.1ALF 22,86

LAUNCH DATE APR 20 1871 FLIGHT TIHE 162,00 AERIVAL DATE 8EP 2| I|T|

TO MARl

2.4724 Vl 20.448

233.13 V2 28.444

2?7.87 LV| -2I.SY

HELIOCENTRIC CONIC DISTANCE 411.231 EARTH

RL 190.29 LAL -.OO LOL 209.27 VL 32.743 GAL "2.79 AZL 92,47 HCA |39.19 SMA 191.21 ECC .21924 INC

RP 20T.12 LAP -1.S| LOP 348.49 VP 24,23? GAP !1.74 AZP 08,13 TAL 344.37 TAP 123.36 RCA 149.29 APO

RC 76.644 6L -21.0_ GP 4,43 ZAL 121.80 ZAP 148.22 ETS 172.74 ZAE |T2.38 ETE 69,15 ZAC 104.36 ETC

FLANETOCENTRIC CONIC

C3 14.454 VHL 3.931 DLA -29.61 RAL 344.13 RAn 6640.7 VEI. 11.641 PTH 6.68 VHF 5.207 DPA "13.28 RAP 318.83 ECC 1.2343

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C ZhJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

90.00 18 28 50 2438.92 -_.24 64,60 200.25 137,36 19 9 47 1436.9 13.10 48.73

60.00 19 $1 27 2237.14 .44 50,26 203,TI 130.30 2D 28 44 1237.1 18,28 31.19

?0.00 21 42 49 1909.$1 6.gg 28.64 210.84 123.32 22 14 38 909.5 2D.O0 7.87

80,00 0 34 32 t382.33 16.10 353.g4 213.89 113,49 0 5? 35 382.3 25.22 330.26

80.83 1 14 21 1259.30 18,$6 346.12 217.20 113,26 I 34 20 25g.3 28.B0 321.59

100.00 3 17 44 6144,86 16.1D 293.22 213,89 113.49 S 0 9 3144.9 24.22 26g.53

110,00 2 48 12 6244.37 6,99 _98,46 21D.84 123.32 4 38 16 3244.4 20.00 274.69

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTI_ ACCURACY CRDIT OETERHINATION ACCURACY

TO( -.4994 TRA -.9799 TC3 .I919 BAU .0867 3GT 1803.1 _GR 310.4 $83 627.2 87 44,0 6R 2D.S 8_ 48.3

ROE -.2607 RRA -.0497 RE3 ,3734 FAU .0g103 RRT ,$2Q4 RRF -.3829 RTF -.8471 CRT .8806 CR$ .6065 CST .9235

FDE .8183 FRA 3.5387 FC3-3.0993 DIP 3172 8GB 1874.0 R23 ".1_83 R13 -.8624 LSA 65.9 NSA 18,4 88A 1,2

BOE .5729 BRA .g812 BC3 .4197 FSP 994 $81 1823.8 582 430,9 THA 8.89 ELI 47.S EL2 9.7 ALF 22,67

6,_4



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT[ 4PR 20 Ig?|

HELIOCENTRIC CONIC

ML 15D.89 LAL -.OO

HP 207.21 LAP -1.90

RC ?8.902 GL -21,3A

PLANETOCENTRIC CONIC

C3 15.12T VHL 3.889

LNCM AZNTH LNCN TIME

5O.OO 19 32 22

60.00 19 36 E!

7O,OO 21 50 44

79.23 1 1 56

?9.23 1 1 56

79.23 1 1 56

110,09 2 54 T

FLIGMT TIME 164,00 ARRIVAL DATE OCT I 187t

OIITANC[ 41S,203 EARTH TO MAR8

LOL 209,2? VL )2,TO| GAL -2,74 AZL 92,Sl MCA I4O,4S 8MA 190,49 ECC ,EIIO8 INC 2,5091 V! 29,648

LOP 348,?5 VP 24,169 GAP 11,43 AZP 88,07 TAL 344,48 TAP 124,94 RCA 149,31 APO 231,82 V8 29,433

GP 4,67 ZAL 122.62 ZAP t4l,?g ETS 1?2.?5 ZA[ 172,69 ETE 74,29 ZAC I04.8Z [TC 2?7.94 LVI -22.19

DLA -30,10 RAL 344,34 RAO 6QADoS V[L |1,62? P?M 6,$? VMP 5,060 DRA -|3,10 RAP 316,41 ECC 1,2490

L-I TIME |NJ LAT IMJ LONG IHJ tT A$C INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2440.69 -4,43 $3,91 2Oo.3g 137.42 19 13 3 1440.7 13.80 48.03

2217,26 I,32 49.3| 205,9t _30.28 20 33 t8 1217.3 17.10 39.85

1880.72 6,OT 27.11 210.97 123.30 22 22 5 880.7 20.92 6.14

12g3o34 19.28 348.85 217.20 113,37 1 23 29 293.3 27.31 324.25

1293,34 19.28 348,85 217.20 113.57 1 23 29 293.3 27.31 324.25

1293.34 19.28 348,85 217.20 113,57 | 23 29 293.3 27.31 324.25

6215.58 8.07 293,93 210.97 123.30 4 37 42 9215.6 20.92 272.96

DIFFERENT[AL CCRRECTZONS

TOE -.4929 TRA -.9532 TO3 ,1825 BAD .08?9

ROE -.2734 RRA -.0636 RE3 .3g48 FAU .09333

FOE ,848D FRA 3.7079 FC3-9.4567 BSP 3151

BOE .5636 BRA .9554 BE3 .4349 FSP 1062

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1783,8 SGR 318.0 SG3 666.1 ST 43.7 SR 20.2 $S 49.7

RRT .5540 RRF -.6237 RTF -.8549 CRT ,8723 CR$ ,6181C$T .9210

$G8 1857.5 923 -.1458 913 -.8615 L$A S6.T NSA 18,5 88A 1.2

$811B08.i SG2 423,4 TMA 9,68 ELI 47,3 EL2 g.1ALF 22.87

LAUNCH DATE APR 20 1971 FLIGHT TIM( 166,00 ARRIVAL DATE OCT S 1971

HELIOCENTRIC CONIC

RL 150.29 LAL -.OO

RP 207.3! LAP -1.$7

RC 80.098 GL -22.06

PLANETOCENTRIC CONIC

C3 14.833 VHL 3,851

LNCH AZMTN LNCH TIME

50.00 18 36 1

60.00 20 t 27

TO.D0 21 59 15

77,81 0 52 13

77.81 O 52 13

77.81 O 52 13

110,00 3 2 3?

DISTANCE 419,175 EARTH TO NAHS

LEA. 209.27 VL 32,662 GAL -2,69 AZL 92,54 HCA 141,72 SNA 189,76 ECC ,21309 INC 2,3415 Vl 29,648

LOP 351.02 VP 24.104 GAP 11.12 AZP 88.00 TAL 344.59 TAP 126.30 RCA 149.34 APO 230.21 V2 26.422

GP 4.93 ZAL 121.45 ZAP 143.32 ETS 172.73 ZAE 172.73 ETE 80.22 ZAC 105.10 ETC 277.61 LVI -22.36

DLA -30.5g RAL 344.54 RAD 6640.4 VEL 11.6t4 PTH 6.66 VHP 4.91g DPA -12.91

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO _ST TIM

2424.71 -3.63 63.24 20D.57 137.47 19 16 26 1424.7

2197.42 2.19 48.36 206,16 130.25 20 38 4 1197.4

1850.82 9.19 25.51 211.38 123.04 22 SO 3 850.8

1322.37 19.70 351.21 217.25 113,89 I 14 16 322.4

1322.37 Ig. TO 331.21 217.25 113.89 I 14 16 322.4

1322.37 19.70 $31.21 217.23 113.89 1 14 16 322.4

6185,68 9.19 692.33 211.38 123.04 4 45 42 5183.7

RAP 318.14 £CC 1.2441

INJ 2 LAT INJ 2 LONG

14.68 47.$2

17.91 29.80

21.85 4.32

27.82 326.$6

27.82 326.56

27.82 326.56

21,85 271.18

DIFFERENTIAL CCRRECTION6

TD£ -.4840 TRA -.9228 TC3 .1732 BAU .0697

HOE -,2664 RMA -.D782 RE3 .4176 FAU .D9991

FOE .8755 FRA 3,8821 FC3-5.6314 BSP 3103

BD£ .5523 BRA .9261 BCS .4521 FGP 1136

LAUNCH DATE APR 20 1971

HELIOCENTRIC CONIC

RL 150.29 LAL -.00

RP 207.42 LAP -I.85

RC 81.730 GL -22.59

PLAN[TOCENTRiC CONIC

C3 I4.568 VHL 3.817

LNCH AZNTH LNCH TIME

50.00 18 39 49

60.00 20 8 47

?O.OO 22 6 28

76.51 O 43 42

78.5| O 43 42

Y8,51 0 43 48

IlO.O0 3 II 5I

MID-COURSE EXECUTION ACCURACY ORBIT DETERI_NATION ACCURACY

8GT 1735.0 8GR 328,0 6G3 706.6 87 43.2 69 19.9 68 31.0

RRT ,5868 RRF -.6641 RTF -.8526 CRT .8847 CRS .6261 CST ,9159

88§ 1832.7 R23 ".1644 Rt3 -.6607 LSA 67.2 NSA 16,6 SGA 1.1

66! IT83.? 682 420.6 THA 10.61 ELI 46.8 EL2 6.6 ALF 23,00

FLIGHT TIME 168,00 ARRIVAL DATE OCT 5 1971

DISTANCE 423.168 EARTH TO MARS

LOL 209.27 VL 32.626 6AL -2.64 AZL 92.58 HCA 142.96 SNA 189,13 [CC .21030 INC 2.5769 Vl 29.648

LOP 332,26 VP 24.041 GAP 10.$2 AZP 87.94 TAL 344.68 TAP 127.66 RCA 149.36 APO 228.91 V2 26.409

GP 5.2| ZAL 121,28 ZAP 143.80 [T6 172,?5 ZAE 172.68 (TE 88.60 ZAC 105.41 [TC 277.57 LVI -82,55

DLA -31.09 RAL 344.76 RAD 6640.3 VEL 11.603 PTH 6,64 VHP 4,783 OFA -12,7t RAP 317.83 [CC !.2398

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CRT TIM INJ 2 LAT INJ 8 LONG

8406.63 -2,84 62.38 200,79 137,31 18 |9 SO 1408.9 11,43 48.61

2177.50 3.07 47.41 206.46 130.20 20 43 4 IIT?.9 18,78 28.74

1619.36 lO.3S $3.81 211,87 122.73 22 30 48 819.4 22.81 2.38

t347.99 20,11 393.33 217,35 114,22 1 6 10 348.6 28,32 320.92

1347,99 20.11 353,33 217,33 t14.22 | 6 IO 348.0 28.32 328.98

1347.99 20.It 353.33 217.35 114,22 I 6 16 348.0 28.32 388,62

0154.22 10.39 290.64 211.67 122.73 4 34 25 5154.2 22.81 S89.21

DIFFERENTIAL COtRECTIONI MID-COURSE EXECUTION ACCURACY

TOE -.4634 TRA -,8783 TC3 .1927 BAU .0343 |67 1S96,8 SGR 540,9 $83 748.4

ROE -.2590 RRA -.ogIs RC3 ,444| FAU ,ID33Y RRT ,8223 RRF ",7U34 RTF -,_a32

FOE .8804 FRA 4.0488 FCS-6,2614 B8P 2894 3GB 1780,8 923 ".1733 RI3 -.8352

602 .5309 ERA ,6638 8C3 ,484t FSP 1|88 8GI 1731.9 $Q2 414,8 THA It,g|

LAUNCH DATE APR tO 167| FLIGHT T|M[ |?O,OO

MELI¢)¢EMTR|C CONIC 01iTANCE 4|?,|77

HL 150.29 LAL -.DO LOL 209,2? VL 32,312 GAL'2.60 AZL 92,62 HCA 144.64 8MA t$1,34 ECC ,26772

MP 207.54 LAP -1.53 LOP 333.54 VP 63.980 GAP 10.32 AZP 87.8? TAL 344.77 TAP 129.00 RCA 149.38

RC 83.$89 6L -23.13 GP S.SI ZAL 121,12 ZAP 142.25 ETS 172.74 ZAE 172.31ETE 93.79 2AC 105,74

PLANETOCENTR|C CONIC

C3 14.338 VHL 3.78? DLA -31,39 RAL 344,99 RAD 6640.2 VEL 11,593 PTH 6,64 VHP 4.653 DPA -12.51

LNCH AZMTN LNCN TIME b-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO C8T TIN

30.00 18 46 45 2393.40 -2.D6 61.93 201.07 137.34 19 23 39 1333.4

60.00 20 12 20 2137.6g 3.g4 46.48 206.82 130.14 20 48 16 1137.7

?O.OO 22 18 32 1786.20 11.57 22.01 212.46 122.36 22 48 19 786.2

75,30 0 36 11 1371.05 20,51 355,27 217,50 114.56 O 59 2 371.1

75.30 0 36 11 1371.05 20.51 355.27 217.50 114.56 O 59 2 371.1

75.30 0 36 11 1371.05 20.51 335.27 217.50 114.56 0 59 2 371.1

110,00 3 21 55 6121.06 11.57 288.84 212.46 122.56 5 3 56 5121.1

DIFFERENTIAL CCRHECTION8 MID-COURSE EXECUTION ACCURACY

TOE -,4713 TRA -.86]4 TC3 ,1261BAU .0929 6GT 1390.9 $GR 557.8 SG3 793.5

ROE -.2538 RRA -,1105 RE3 .4872 FAU ,10948 RRT .645D RRF -.7421RTF -.8422

FOE ,9403 FRA 4.2604 FC3-6.6101 66P 3Q21 SG6 178D.E 923 -.2140 R13 -.8551

BOE .5353 ORA .8685 6C3 .4844 FSP 1283 SG! I731,2 SG2 416.4 THA 12.76

ORBIT DETERMINATION ACCURACY

ST 41,8 8R Ig.8 SS 52.0

CRT ,8952 CRI ,1352 CI! ,DIQS

LSA 67.0 NIA 18.6 88A 1.1

ELI 49,4 EL2 8,D ALF 23.S?

ARRIVAL DATE OCT

EARTM TO MARS

INC E.6188 VI 28.$48

APO 227.71 V2 88.385

ETC 277.$3 LV| -22,76

1' 18?t

RAP 317.47 ECC 1.2360

INJ 2 LAT IHJ 2 LONG

16.20 45.g0

19,51 27,_T

23.79 .3t

28,85 SSD.SO

28.83 330.50

28.85 330.S0

25.79 267.13

OR61T DETERMINATION ACCURACY

8T 42.4 8R 19.4 $S 53.9

CRT .9129 CRS .6535 CST .9040

L6A 68.7 NSA 18.g 8SA l.!

EL1 46.1 EL2 ?.3 ALF 23.33

6IS



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 20 IS71

MELIOCENTmlC COliC

RL 130.28 LAL -.DO

RP 2DT,6R LAP -I.SI

RC 89,104 GL -23.68

PLANETOCENTRlC CONIC

¢3 14,133 VttL $.780

LNCH AZNTH LNCM TINS

SO.OD 18 4? 82

SO.GO 20 18 tS

TO,O0 22 29 48

74.15 0 29 23

?4.11 0 29 25

74.13 O 29 23

110.00 3 31 SO

FLIGHT T|NC t?2,OO ARRIVAL OAT[ OCT 9 1871

OI8TANCE 431.804

LOt. 209.2? VL 32,8S1 GAL -2,$7 AZL 02,$8 HCA 141.4D IHA

LOP 154.80 VP 23.921 GAP 10.23 AZP 8?.$1 TAL 344,84 TAP

GP 5,83 ZAL IEOog6 ZAP 140.66 IT8 172.T3 ZAE 1T2,19 ETE

EARTH TO MARS

187.99 ECC ,tORSO INC 2.6808 Vl 28.848

130.34 RCA 149.40 APO 226.S9 V2 21.381

1DD,93 ZA¢ |OR,l| ETC E77.47 LVI -22.9?

DLA -32.10 RAL 345.24 RAD $840.| VEL 11.884 PTH S.$3 VHP 4.529 DPA -12.29 RAP 317.07 ECC !.232R

L-I TINS INJ LAT INJ LONG |NJ AT ARC INJ AZHTH INJ TIN[ PO CST TIN INJ 2 LAY INJ 2 LONG

2378.03 -1.29 61,29 201.39 137.56 tS 27 30 !$78,0 18.95 45,20

2137.87 4,81 48.30 207.24 130.06 eD 33 49 1117.7 20.$1 26,38

1?30.13 12,87 20.04 213,t5 121.91 22 38 58 750,1 24,81 358.01

1592,35 20.91 357.08 217.69 114,92 D 82 35 392.4 29.$3 332,25

1392.35 20.9! 35?.08 217.69 114.92 O 32 35 392.4 29.33 332,23

1392.35 20,9! 357.08 217,69 114.92 D 52 35 392.4 29.$$ 312,25

6084.99 12,$? 286,66 213.18 12|.91 3 |4 33 5085,D E4.RI 264.85

DIVF[RENTIAL CORHECTION8

TO2 -.4839 TRA -,8270 TC3 ,0999 BAU .0954

ROE -.2481 RRA -,1282 RC3 ,4946 FAU .11462

VD£ .9733 FRA 4.4804 FC3-7,0201 B3P 2959

80£ .5281 GRA ,8369 8C3 ,5046 FSP 1362

LAt,k_ICN DATE APR 20 1971

HELIC_ENTRIC CONIC

RL |30.28 LAL -*00

RP 207.80 LAP -!.48

RC 86.843 GL -24,24

PLANETOC2NTRIC CONIC

C3 13.959 VHL 3,?36

LNCH AZMTH LNCH TIME

50.00 18 52 10

80,00 20 24 21

70,00 22 42 41

?3,03 0 23 13

73.05 0 23 13

?3.05 0 23 13

IlO.OO 3 46 4

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1648.8 8GR 578.4 803 839.? 8T 41.8 SR 19.2 88 55.4

RRT ,6694 RRF ".T763 RTF -,6351 CRT .9276 CR8 .6696 C$T .8268

808 1747.3 R23 ".2431 RI3 -.8SIT LEA 69.4 NSA 19,1 88A 1,1

SGI 1696,7 SG2 417.5 THA 14.09 ELi 4S,S EL2 6,8 AbF 23.81

FLIGHT TII_ 174.00 ARRIVAL DATE OCT 11 1971

DISTANCE 435.247

LEA. 209,27 VL 32.53! GAL -2.53 AZL 92.71 MCA i4E.T8 SNA

LOP 356.05 VP 23.864 GAP 9,g5 AZP 87.74 TAL 344.91 TAP

GP 6.18 ZAL i20.81 ZAP 159.02 ET8 I72.71 ZAE 171,72 ETE

EARTH TO MARS

187.48 [CC .20306 INC 2.7054 Vl 29.849

131.66 NCA 149,41 APO 2_5.85 V2 2R.3RS

107.88 ZAC 106,50 ETC 277,41 LV! -23,20

DLA -32.61 RAL 345.52 RAD 6640,0 VEL 11.57T PTH 6.62 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2362.?9 -.52 80,63 201.77 137,37 19 31 35

2117,44 5,?0 44.52 207,72 129.96 20 59 38

1709.91 14.31 17.81 213.98 121.33 25 IS 11

1412,18 21.30 388.79 217.94 115,29 O 46 45

1412.16 21,$0 356.79 217.94 115.29 O 46 45

1412,18 21.30 $88.79 217,94 115,29 0 46 45

6044,77 14.31 284,63 213.98 121,35 3 28 48

DIVF£RENTIAL CCRRECTION$

TOE -.45?0 TRA -,7898 TC3 .0653 2AU .0989

RDE -.2430 RRA -,1472 RE3 .1238 FAU *11989

VD2 1.0099 FRA 4,8672 RC3-7,4352 BSP 2885

BDE .5176 BRA .8013 RE3 .3280 FSP 1446

LAUNCH DATE APR 20 1971

NID-COUR8[ EXECUTION AcCuRACY

$GT 1600.0 8DR 603.3 803 887,3

NRT .6898 RRF -.8118 RTF -,8261

GGB l?lQ.O R23 ".2748 R13 -.8477

801 1657.1 802 421.? THA 13.62

FLIGHT TIN[ I?S.O0

DISTANCE 433.304

LOL 209.2? VL 32.804 GAL -2.50 AZL 92.?5 HCA 148.00 RNA

LOP 337.31 VP 23.806 GAP 9.DT AZP R?.S6 TAL 344.90 TAP

GP 8.33 ZAL 120,68 ZAP 137,34 ET8 1?2,70 ZAE 172.07 ETE

4,4|1 OPA -12.06 MAP $16,61 ECC 1.2287

PO CST TIN INJ 2 LAT INJ 2 LONG

!$62.8 17.88 44.49

111?,4 21,11 25.46

709.9 E$,91 SSS.40

412.2 2g,83 353.81

412.2 29.83 333.91

412,2 29.65 333,91

8044.8 23.91 282.23

HELIOCENTRIC CONIC

RL IS0.28 LAL -,00

RP 207.94 LAP -1.44

RC 88.616 GL "24.82

PLAN[TOCENTR|C CONIC

C3 13.811 VNL 3.718

LNCH AZMTH LNCH TIN[

SO,DO 18 56 40

80.00 20 30 32

70,00 22 58 8

?!.98 0 17 33

71.98 0 17 33

7i,98 0 I? 33

ltO.O0 4 ! 30

ORBIT DETERNINATIOI ACC_ACY

87 41.1 68 19,1 88 01.9

CUT ,9427 CNS ,8882 CST .e888

LEA 70,2 NSA lg,$ $8A 1.0

ELI 45.0 EL2 S,R ALF 24.03

ARRIVAL DATE OCT 13 1871

EARTH TO MAR8

tiT.OR ECC .2ODD? INC 2.T312 VI It.tAR

132.97 RCA 149.43 APO 224.59 V2 86.349

114.38 ZAC 106.92 ETC 27?.33 LVI -13,41

DLk -33.13 RAL $45.01 RAO 8340,0 VEL 11.870 PTH R,GI VHP

L-I TIME |NJ LAT INJ LONG INJ NT ARC INJ AZHTN INJ TIME

2347.65 .24 80.02 202.20 137,58 19 35 48

2098.90 6.80 43,55 208.28 129,85 21 $ 49

1882.80 13.86 18.15 2IS,DR 120.80 23 23 51

1450.99 21,69 ,43 216.24 113.87 O 41 24

1430.99 21.69 .43 218.24 115.67 0 41 24

1450,99 21.69 ,43 218,24 115.87 0 41 E4

S997.86 15.96 SOS.g8 21|,01 120.60 S 41 28

4.298 DPA -11.82 RAP 318,11 [CC 1,2t?)

PO CST TIN INJ 2 LAT INJ E LONG

1547o? 18,41 43.79

1096.9 21,91 24,31

$62,8 2?,13 $52,28

431.0 30,34 $35,50

431.0 30.34 $35,80

431.0 30.34 335.90

4997.? 2?,13 858,11

"DIFFERENTIAL CORRECTION8

TOE -,4484 TRA -,7487 YC3 ,0294 SAU ,1027

ROE -.2381RRA ".tiTS RC$ .5S53 FAU .12343

VD[ 1.0438 FRA 4.8??4 VC3-7.8839 |IN 2784

ODE .9O?Y IRA .?8T2 8C3 .5933 VlP IS20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1542,E 8DR $32,7 $G3 S3R.I ST 40,$ RR 18.9 RR El.3

flRT .T030 RRF ".8422 RTV "._.30 CRY .9571 CR| ,70T4 CiT ,OTIS

808 1S63.9 R23 -.308| RI3 -.8433 LSA 70.7 NSA 19.S |$A l.O

$G! IS10,8 802 423,7 ?HA 17.4| ELI 44.| [L2 S.O ALV E4,JT

LAUNCH DATE APR 20 loft FLIGHT TIN[ 178,00 ARRIVAL DATE OCT 1| 1971

NELIOCENTRIC CONIC

RL 1SO.tO LAL -.DO

RP 208.08 LAP -1.43

RC 90.421 GL -ES.4|

PLANETOC2NTRIC CONIC

C3 11.690 VHL 3,700

LNCH AZNTH LNCH TIN2

gO.GO 19 I 23

GO,O0 EO $7 49

TO,Og 23 18 33

70,95 0 12 22

70.95 O 12 22

70.g5 O 12 22

110.00 4 21 85

DISTANCE 441.3TS

LOt. 808.27 VL 32.478 GAL -2.47 AZL 92.00 HCA I49.23 8HA

LOP 330.53 VP 25.?54 GAP 9.40 AZP 87.38 TAL 343.01 TAP

GP 6,98 ZAL 120,S| ZAP 133.$1 ITS 172.68 ZAE 170,2T ET£

EARTH TO NAR8

IRE,ST ECC .19903 INC E,8044 Vl 28.040

134,2@ RCA 149,44 APO 223.?0 VE EI,33t

120.26 ZAC 107,38 [TC 2??.25 LVl -23.$8

DIFFERENT IAL CCRRICTIONS

TOE -,4363 TRA -.7021 TC3 -.0039 BAU ,1080

RD[ -.2314 RRA ",1892 RE3 .8902 VAU ,13141

VO[ 1.0737 FRA S.08gl FC3-8.3099 BSP 2642

ROE .4930 BRA .?272 8C3 .5g02 FSP |60?

OLA -35,68 RAL 342,13 HAD 6839.9 VEL 11,SS5 PTH 6,G1 VHP 4.101 DPA "11.$5 RAP 31§,30 [CC 1.2255

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTN INJ TIME PO ¢ST TIH INJ 2 LAT INJ E LONG

2332.54 1,00 83,39 202,?D 13?.57 19 40 l? 1338,S 19.13 45,08

2073,89 ?.51 42,$1 E08,91 129.7i 21 12 25 1073,9 22,72 23.13

1801.52 18,05 11,83 218.35 119.50 23 45 i5 601.3 28.80 348.12

1448,96 22,0? E,02 218,60 116,08 0 SE 31 449,0 30,84 $5?,04

1448.96 22.07 2,02 218.60 116.08 0 36 31 44g.0 30.84 33?.04

1448.96 22.0? E,D2 2|8.60 116,08 0 $6 31 449.0 30.84 $37o04

8016.38 18,05 2?8,46 2|6,33 11g,50 6 0 32 4936.4 28.80 234.94

_OIT OET(RHINATION ACCURACY

8T 3g.1 9R 18,8 16 59,?

CRT ,9705 CA8 .72?E CST .8081

LEA 71.1 NSA 19.? 81A 1.0

EL1 43.2 EL2 4,1 ALF 28.33

MID-COURSE EXECUTION ACCURACY

$GT 1470.8 SGR 66?.3 803 983.9

RRT .?161 RRF ",8092 RTF -,8028

8GB 1618,1 R23 -.3387 R13 -,8412

$G1 1853.? 802 440,9 THA 19.64

666



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19711

LAUNCH IITl APt I| 8171

HEL|K|kTII¢ ¢_M1¢

RL 110.ll LIL ".OD

t! IDl.14 LSP -I.41

8¢ Ol.llI I_ -!1.01

PLINETO¢lllTRI¢ CONIC

C3 11,18? VNL ).11?

LKN AINTN LNCH T|k_

SO.O0 18 I 81

10.00 10 41 I$

11.13 O ? 34

II,13 0 ? 34

11.13 O ? 34

11.81 O P 34

11,13 O ? 34

;LIIHT YIM( 110.00 ARRIVAL DAY[ OCt IT 11?1

O|ITANC[ 44T.417 fAITH TO MARl

L_ IDI.IP VL )l.lli IlL °|o41 AZL 11.11 HCA IIO.ll IRA Ill. IT ICe .1t?14 INC l.t|tl ¥1 11.141

LCdl lll,ll VP I),YOI IAP I,I$ A|P l?,il TAL 341,03 TAP Ill,R4 1¢A 141.41 APO 111.11 Yl ll, lll

tP ?.40 |iL ItO.$l ZiP ti).i4 it) 1?!.1T IA[ 118.3S [I( 121.41 IAC tO?.ll (TC lY?.tl LVI -II.ll

OLA "14.11 1AL 141.41 lAD 1131.! ¥(L II.llt PTN 1.11VHP 4.011 DPA -I1.11 lAP )14.11 [CC 1.1111

L'I TlIN[ INJ LAY INJ LONG |NJ it AIC INJ AINTH IH+ TINt _ ¢1Y TIM INJ ! LAY INJ I IONS

!$17.41 I.?1 II.?l 203.11 137.58 11 48 ! 131P.$ 11.14 41.31

lOl4.]S 1.41 41.41 2Ol.14 111.53 II 11 11 1034.4 23.$4 21.II

1418.3? 21.44 ).51 2tl.O] 118.50 O 32 1 411.4 )1.13 111.14

1411.]? 22.44 3.51 lit. O] IIS.SO 0 31 1 411.4 lt.31 131.14

1411,]? 21,44 3,Sl 119,03 lID.SO 0 )1 1 411.4 31,)3 )31,14

1411.37 12.44 3.51 119.0] Ill. SO 0 31 1 411.4 31.31 131.|4

1411.3? 11.44 3.38 111.93 116.30 0 31 1 481.4 3|.]S ]31.14

|Iff'[RIN? IlL COtRtCTlCll

TOt -,4374 TNA -.184? TC) -.0?78 IAU *1142

ROE -,E3D? RNA -.2131 NC3 ,1111 FAU ,11150

rOE 1,1303 TIA 1.3211 FC]-i,IIIO DIP I137

lot o4141 MA .1113 IC] .1214 FIP !?!2

HID-COURSE EXECUTION ACCURACY ORBIT D[TENNINATIGN ACCUilACY

SGT 14t!.| 3_ 708.1 1G3 1031.1 IT 38.1 IN 18.9 18 11.t

NIT ,?133 NRF ",193| RTF -,?711 CIT .913l Cll .7140 ¢l? ,8174

888 151_.2 123 -.)835 111 -.13|8 LIA ?!,] NSA 20.0 884 .1

$G1 1|19.9 $_ 484.4 THA 11,81 ELI 43.1 [L2 3.1 AL, 21.18

LA_Clq 0ATE A_l |0 liTI FLIGHT TIM( 182.00 ARRIVAL DATE OCT SO 1871

HELIOCENTRIC COMIC

IL LID*El LAL -*OO

RP 101.41 LAP -I.]8

IC 14,IEI fA. -EI,13

PLAkETO(tNTII¢ ¢QNIC

C3 11.131 VHL 3.171

LN(N AZNTH LN(N Tl_

50.00 19 11 44

IO.OO _O 33 18

14,OR 0 3 8

IO.O_ O 3 8

ll,lE O 3 8

II.12 O 3 I

ll,l_ 0 3 I

[ARTN TO MAll

III.PI [(( .11351 1Me l.glll Vl 11.141

131.81RCA 141.43 APO 122.13 V2 El.Ill

Ill.iN 1AC 10t.41 [T¢ 217.08 LVI -24.24

DIITAHC[ 451,S5|

LOL 201.e? bl. )2.432 GAL -2,43 AZL 12.11 HCA 111.?1 IRA

L_@ 1,08 VP 23.150 GAP 8.17 AZP 1?.43 TAL 343.03 TAP

;4I 7,81 ZAL 120,!1 ZAP 132.03 [T3 172.18 ZAE 18t.20 21(

DLA -)4.+4 NAL $41,01 HAD 1139,1 V[L 11,158 PTH i,lO VHP 3,884 DPA -10,98 lAP 314.)0 [(E i.lll+

L-I TIN[ INJ LAT INJ LONG INJ 8T A]C INJ AZNTH INJ TIN[ PO CAT TIN INJ 2 LAT INJ 2 LONG

23OR,3_ 2,11 58.13 203,90 137,$3 18 SO I 1301,3 ZO.51 41.13

1031.14 8.41 40.38 210.41 119.)? !1 IT 8 1031.1 24.30 20.00

|483.38 _2.8| 5.|1 219.52 111.11 0 I? Sl 483.4 31.88 )40.03

1413.31 22.81 5,11 21g.52 111.95 0 17 11 483.4 ]8.81 340.03

1483,38 22,11 5.11 219.52 111,95 O 17 51 483.4 31,86 340.03

1483,38 12.81 5.11 119.52 111.95 0 !+ 51 483.4 31,18 340.03

1481.31 12,11 ].11 211,52 111.95 0 17 11 483.4 31.84 310.03

OIFlrERENTId_. COIRECTlONI

?DE -.4311 TRA -.1111 TC3 -.1402 IIU .12It

80[ -,12+l ORA -.1400 R¢3 .lilt FAU ,1421)

_O[ 1,1710 FllA !,98E3 FC)-8o08)? lip 1941

IOE ,4110 IRA .ii)O BC3 .1731 FIP 1101

LAUNCH OAT[ A_ 20 1971

N[LIO¢(NT81C COMIC

NL 110.18 LAL -,DO

8! 801.11 LIP -1.31

RC 11.011 f_ -1?.31

PLANETOCENTDI¢ CONIC

C3 I3,4ll VNL 3.173

LNCN AINTH LNCN TIM[

10.00 11 I? 14

80.00 21 1 O

81.11 13 |] 4

l_.ll R] IS 4

IT.II 13 II 4

I+.11 I] $l 4

l?.ll 13 ll 4

MID-C_RS[ EXECUTION ACCURACY OlllT DET[ININATION ACCUllACT

1GT I]54.8 SGR ?S4.7 103 1010.1 IT )Y.8 141 19.0 18 83.2

RRT ,?058 RRF ".1131 RTF ",?343 CNT .8821 CR8 .??88 tit ,1438

8G| 1530,? 123 ",4111 N13 -,1213 LIA 73,3 NIA 20,) 114 .l

101 1470.3 I82 412.1 THA 14.31 ill 41.4 [12 2.1ALff 2l.ll

FLIGHT TIRE 184.00 ARRIVAL DATE OCT 11 1811

DIITAE[ 451.831

LO. tOl.l! VL It.lit GAL -2.41 AZL 81.01 NCA 1S3.00 IRA

LOP l.)l VP l),lO0 GAP l.I! AlP 87,34 TAL 34i.01 TAP

Id I 1,38 IAL riO,Of lAP tSO,tT (TI I71.15 ZA( 114,$S (TE

EARTH TO QA&RI

111,11 [CC .18407 INC 2.1131 ¥t 88.841

l)l,Dl RCA 148.41 iPO III,44 Vl 11.214

t]l.li IAC t0t,0O tTC 114.81 LVl "!4,14

DLA -3i.31 flAL 34?,11 lAD 1139.1 YEA 11.157 PTH 1,80 VHP 3,104 OPA -I0.13 RAP 313,11 [CC 1.1110

L-I TIIN[ IN+ LAY INJ LONG IHJ RT AlE INJ AZMTH INJ TIk_ PQ CIT TIM INJ I LAT IN+ 2 LONG

1111.11 3.21 57.41 204.11 I]7.41 II || 31 1117.0 !1.21 40.11

1001.40 10.41 11.10 I|1o31 111.13 II )1 II 1001.4 !|ol] I1.11

1500,10 !),17 1.14 220.11 117,41 14 IQ 4 $DO.t 31.11 141,$1

1100.10 11,17 0,84 111.01 It?.43 14 !0 4 SDO.t ]1.31 $41,$1

I]00.20 1].I? 1,04 110,01 117.43 14 ID 4 500,1 31.31 341,SR

!|00.10 13.11 1.84 110.0g 117.41 14 ID 4 IO0.t 1t.11 341.11

1300,20 1].17 iol4 110,0t 117,43 14 20 4 ]00.1 ]1,31 141.S!

|iWf[R[NYIAL COllECTION)

702 -,4143 ?IA -,II?I Y¢] -,1013 iAU ,1311

101 -,1111 114 ",IIII IC) .TOll FlU ,14710

FOI i,llOl FRA 1,7141 F¢]*I,41DI 11P 1411

I12 ,4101 IRA .1174 I¢) ,Y$11 PIP 1111

RID-COUtl[ EXECUTION ACCUIACY OtilT O[T[tRIRATION ACCURACY

Ilt 1171,3 3rdl I07,I |G] 1141,? 11 31.I II 11,1 II 14,?

117 ,IITI RRF ",IIDI RTF "*:.II CAT ,1171 ¢RI ,I011 CII ,II?I

I+I IIII,I I13 ".4411 113 ",IIII LIA 74.1 NIA I0,? IIA ,I

I81 141Y.4 IGI II1.1 ?HA IT.11 [11 41.0 ill I.I ALF IT.41

LAUItCN 8ATI AP1 ID 1171 PLltNT TilDE 801.00 AIIIVAL DAT[ O(T II 1171

N[LIO¢[NYII¢ CONIC

IL 110,10 LAL ",00

8! IDlo+i LAP -I,33

IC IT,Ill 14. -II,00

PLAII_TOCENTRI¢ ¢ON1¢

C1 13.411 VNL ).811

LNCN AINTN LNCN TIN[

$O,OQ It t3 11

10,00 II II $I

88.80 13 SI 1]

il*IQ !) )_ t)

88.10 I1 31 11

I1.10 I1 11 I1

I&,IO t_ $1 11

OIPIr[R2NTIAL ¢CRRCCTICII8

TOE -.4180 TRA -.1112 TC3 -.2712 IAU .1412

NDE ".2_41NRA -,_180 RC3 ,?443 FAU ,11384

frO[ 1.2111 FRA 8.0218 FC3-8.8881 liP 2318

0OC .4741 IRA .1140 IC3 .?141 _IP 1211

OI)TANC[ 431,?70

LOL I01,I? VL 31,313 IAL -1.40 AZL 13,01 HCA I14,11 IRA

LOP l,ll VP 13,111 GAP I, IT AZP 17ol3 TAL 3Al,O) TAP

GP ).14 _AL 111.84 |AP 111.27 [T8 171.84 ZA[ IIS.l? [T[

EARTH YO HAtl

111.14 [¢C .11117 IM¢ 3.0131 Vl 11.141

I11.30 RCA 141.41 APO I10.11VI 11.114

I)1.11 2AC lOt. I) [YC 171.14 L¥1 "14.11

OLA -)3,)0 DAL 341,T| RAO IIII,I V|L 11,311 PTH 1.10 YHP

L-I TIRE INJ LAT INJ LONG INJ RT AIC INJ AZMTH IMJ TIME
|tTt.31 4.QT Sl.)+ 101,42 t)T,44 tO t It

1111.33 11.10 3T.lt 111,44 121.10 11 44 40

I]11,11 13,13 1,17 It0,13 117.13 14 18 31

ISll.81 21.11 $.tT 129,73 trY,g3 14 14 31

1316.17 23.$3 1,1T 120,13 117,13 24 II 31

1111.87 13.33 1.17 110.73 117.13 14 11 31

IS11.$? 2).)) $.11 129.73 117.13 14 II 31

NIO-¢OURI[ EXECUTION ACCUNACT

8GT 1201.9 8_1 88?.? 813 tl0|.0

RRT .05?l RRF "*1411 8YF -.8?84

1GD 1481.4 R2) -*4?00 113 -,1131

)Gt I314.4 882 5?5.0 THA 31,81

3,810 OPA "I0,II AAP 311,14 [¢( I,IIII

PO C)T TIN INJ I LAT INJ 2 LON4

L|Tt.4 !I.gl 40.t)

111.3 tI.IS tT.?!

!11.1 ]1.11 ]4).01

311.1 31.81 343.DI

I11.1 31.11 143,01

S18.1 3_.11 143.01

311.8 32.t| 141.02

_lllT DET[RHINATION ACCUIIACY

IT 31.1 81 I1,1 II I1.1

¢RT .llll CNI .1217 CIT .1011

LIA ?4.1 NIA 1|,0 81A .1

ILl 40ol [L2 1,0 ALF 18.11

187



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) -

LAUNCH DATE APR RO 1871

HELIOCENTRIC C_IC

RL 150.29 LAL -,DO

RP 908.34 LAP -1.30

RC 99.910 GL -96.79

PLAHt[TOCENTRIC CONIC

C3 13,S06 VHL 3.674

LNCH AZMTH LNCH TIN¢

SO.D0 19 30 4

60.0O 2! 22 20

65,88 23 47 40

61.88 23 47 40

65.88 23 4? 40

65.88 93 47 40

65.88 23 47 40

FLIGHT TIHE t08.OQ ARRIVAL DATE OCT 2l liT1

DISTANCE 463,894 EARTH TO MARl

LQL lOg,IT VL 3E,$?E GAL -2,39 AZL 13,23 HCA 156.49 SNA 184,15 [CC .19140 INC 3.1693 VI 96.448

LOP 4,80 VP 93.5D$ GAP 0,13 AZP 8?,15 TAL 345,03 TAP 140.52 RCA 149,47 APO 990,92 V9 96,919

GP 9,55 ZAL 118,lO ZAP 126,32 ETS 172,64 ZAE 164,DR ET( 139,49 ZAC ||0,3! ETC 276,7! LV| -RI,E4

OLA -36.51 RAL 348.22 RAD 6639.8 VEL |t,SST PTH 6,60 VHP 3,742 DPA -g,14 tAP 312,03 ECC 1,99E9

L-| TEN( INJ LAT [NJ LONe INJ RT AIC INJ AZNTN [NJ TIME PO CIT TEN |NJ 2 LAT IN_ 2 LONG

2255,30 4,88 53.15 206.32 137,39 20 ? 36 1231,3 62.76 39,33

1956,11 12.66 36,59 213.63 128,59 2! 54 $6 936.! Z7,12 16,06

1533.64 23.$g g.73 221.46 t18.47 24 13 14 533.6 33,43 $44,54

1533.64 23,89 9,73 221.46 116,47 24 13 14 533°6 33°49 344.54

1533,64 23.89 9.73 221.46 1!8,47 24 13 14 533,6 33.45 344.$4

1533o64 23.69 9,73 221,46 118,47 24 13 14 533.6 33.45 344.S4

1533,64 23.89 9.73 221.46 118.47 24 13 14 533,6 33.45 344,S4

DIFFERENTI&L CCRRECTION_

TDE -.4069 TRA -,4506 TC3 -.3396 8AU .1558

ROE -,9225 RRA -,3316 RC3 .7933 FAU .|6008

FOE 1.3066 FRA 6.2459 PC-10.2646 BSP 29!9

96[ ,4634 ERA ,5595 E_3 ,8631FSP 2064

LAUNCH DATE APR 90 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY (_qBIT DETERMINATION ACCURACY

lET 1!68.3 3_ 933.! $G3 1245,7 ST 34.3 IR lg.g S$ 67.S

RRT ,6145 RRF -.9569 RTF -.6259 CRT .9919 CRS .8516 CST .783S

$GB 1450.! R23 -.4684 R!3 -.8338 LSA T5.3 NSA 21.3 3SA .8

SG1 1308.6 662 624.8 THA 37,23 ELI 39.6 EL2 2.9 ALP 29,91

FL%GHT TIME 190.00 ARRIVAL DATE OCT 97 1971

DISTANCE 468.024

RL ]SD.29 LAL

RP 209.14 LAP

RC 101.892 GL -29.49

PLANETOCENTRIC CONIC

C3 13.554 VHL 3.682

LNCH AZMTH LNCH TIME

50.00 19 37 12

60,00 21 34 29

64.84 93 44 21

64.84 93 44 21

64.84 23 44 21

64.84 23 44 21

64.84 23 44 21

-.DO LOL 269.27 VL 32.360 GAL -2.38 AZL 93.21 HCA 156.73 SMA

-1,27 LOP 5.04 VP 23.456 GAP T,89 AZP 87,03 TAL 345.00 TAP

GP 10,92 ZAL 119.66 ZAP 124.34 ETS 172.65 ZAE 162.40 ETE

EARTH TO MARS

]84,58 ECC .|9024 INC 3.2133 Yl 29.649

141,T3 RCA 149.47 APO 219*70 V2 26.909

141,70 ZAC 111.06 ETC 276.50 LVI -25.6S

DLA -3T,13 RAL 348.76 RAD _639.8 VEL 11,599 PTH 6.60 VHP 3,670 DPA -9.38 RAP 311.17 ECC 1.9931

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A2MTH IN! TIN[ PO CST TIN IN! 2 LAT IN4 2 LONG

2238.74 5,7t 5$.46 207.35 167.31 20 14 31 1238°? 93.53 38.S0

1926.06 13.94 35.07 215.DS 128.21 22 6 35 926.1 28.16 14,19

1550.63 24.24 11.31 222.29 119.06 24 lO 12 550.6 34,00 346.10

1596.63 24,24 11.31 222.29 I19.06 24 IO I2 550.6 34.00 346.10

1550.63 24,24 11.31 222.29 119,06 24 10 12 550,6 34.00 346,10

1550.63 24,24 |l,3! 222.29 !!9.06 24 |D 12 330,6 34.00 346.10

1550.63 24.24 11.31 222,29 119.06 24 10 12 550.6 34.00 346,10

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.4071 TRA -,3963 TC3 -.442T BAU *!718 6GT 1052.2 SGR 1012,2 3G3 129T.6

ROE -.2243 RRA -.3696 RC3 .8385 FAU ,16479 RRT ,3436 RRF -.9666 RTF -,347T

FOE 1.3807 FRA 6.4961 FC-10.$251 6SP 2936 $GB 1460.0 R23 -,4640 R13 -.6484

6DE .4646 BRA .5422 BC3 ,9492 FSP 2176 66! 1283.0 $62 696,T THA 42.96

LAUNCH OAT( APR 90 1971 FLIGHT TIME 192,00

HELIOCENTRIC C(3_lIC DIITANCE 472,163

RL 150.29 LAL -.00 LOL 209.2? VL 32.349 6AL -2,38 AZL 93,31 HCA 157, 97 3MA

RP 209.34 LAP -1.24 LOP 7.96 VP 23,409 GAP 7.6$ AZP 86,94 TAL 344,95 TAP

RE 163.900 GL -30.36 GP !0.96 ZAL ]I9.$D ZAP 122.32 ET6 I72,67 ZAE 160.76 ETE

PLANETOCENTRZC CONIC

C3 13.641 VHL 3,693 DLA -37,82 RAL 349.3R RAD $639,9 VEL 11,563 PTH 6.61 VHP

LNCN AZNTH LNCH TIME L-I TIME INJ LAT

SO,DO 19 43 3 2221,33 R.58

60.00 91 46 40 1891.$4 15.38

S$.?S 23 41 14 1368,08 24,59

63.76 93 41 14 1568,08 24.59

S3,?S 93 41 14 1568.08 24,Sg

i3,76 93 41 14 I560,06 64,S9

63.76 93 41 14 1560.08 24,5t

DIFFERENTIAL CCRRECTION8

TDE -.3887 TRA -.3294 TC3 ".$221 R4U .|886

WOE ".9951 RRA -.40i3 RC3 .8gRR FAU ,!TOES

FOE 1,4274 _RA R.?O?I PC-IO.6318 BEP E103

009 .43?9 IRA .3R35 8C3 1,0343 FIP 2251

ORBIT DETERM|NATION ACCURACY

ST 33.7 8R 20.6 13 69.4

CRT .9773 CR$ .8TT2 CIT .7395

LSA 76.8 NSA 21.0 SSA .T

ELI 39.3 ELI 3.7 ALP 31.09

ARR|VAL DATE OCT 96 t9Tt

L4UNCH DATE APR RO 1t?1

EARTH TO MARS

184.34 ECC .18916 ZNC 3.305? Vl 29.448

146.99 RCA 149_47 APO 919,92 V9 96.166

]43.33 ZAC 111.87 ETC 276°44 LVI -96o09

3,104 DPA "8,86 RAP 310,9T [CC 1.t946

|NJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PQ CST T|M INJ 2 LAT |NJ 2 LONG

54°72 208,50 13T.2_ _0 22 4 1221.3 _4.33 37,12

33.30 216,19 !IT,T2 22 20 12 691,5 29,32 19,01

12,96 223.22 119.69 24 ? 22 $68,! 34.58 347.73

!2.86 223.22 119,69 24 ? 92 568,1 34.58 $4Y.73

12.96 923.22 llg.6g 24 ? 22 568,1 34.58 34T,?3

!_.96 223,_2 115.69 24 ? 22 SIO_l 34,l$ 347,T3

12.96 223._2 Ilg.19 24 ? 22 560.1 34.58 347.T3

HID'COURSE EXECUTION ACCURACY ORGIT OETERN[NATION ACCURACY

lET 974.7 6_R 1097;0 3G3 134S,3 ST 3_,4 IR 91,3 |l ?0,6

RRT ,430| RRF ".9r43 RTF **_*lE CRT *9339 CR8 ,8986 C|r .79||

SGB 14RY.5 RZ3 -.4032 RI3 -.8870 LIA ??,4 MSA 92.2 IIA ,T

IGl 12S4,9 682 740.? THA $2,37 ELI 30.4 ELE 3,4 ALF 3R.73

FLI6HT TINE 194,00 ARRIVAL DATE OCT 3I IIYl

HELIOCENTRIC COLIC D|ITANCE 47|,301 EARTH TO MARl

RL ISO,DI LAL ",OO LOt. IDR,ET VL 36,33| GAL "E,$i AZL 9_,4I HCA ISI.ED RNA 114,1E [¢C ,Jill4 |NC 3,4013 Vt El,G4i

RP IO6.S$ LAP -l.tl LOP $.St VP 23,3R4 GAP Y.4t AZP OK.IS TAL 344.09 TAP 144.10 RCA 14R,46 APO Ell. TO VR RR. IRR

tiC ID5.933 6L -31,17 GP |l,TE ZAL 111,34 ZAP lEO,El ET8 17_,70 ZAE 150.95 ET( 145,0t, ZAC tl2,TR ETC 27R,30 LVI "2i,S9

PLANETOCENTR|¢ CONIC

C3 13.767 VNL 3,710 DLA "38.54 RAL 330,06 RAD Q639,G VEL 11.S68 PTH E,EI VNP 3.§4S DFA "8,27 RAP 309.32 EC¢ 1.12i6

LNCH AZNTH LNCH TIME L'I TIME INJ LAT INJ LONG IHJ RT AIC INJ AZMTH INJ TIME PO C8T TIM INJ 2 bAT INJ R LONG

SD.O0 19 33 44 2202.91 7.50 $3,94 209,82 137.12 20 30 27 1202.9 93,17 31,It

60.00 99 S Sl 1630,19 17,09 31,14 216,67 127,07 22 36 42 850.1 30.66 9.31

69,65 93 31 _1 158R,04 24.94 |4,6t 224.27 120.38 24 4 47 S66,0 35.17 346.49

69.65 23 36 11 1585.04 24,94 14,66 224,2? 120,38 24 4 4? 5_6.0 33,1T 349.49

69.65 _3 36 21 1519.04 24,94 14,11 _24,27 120,38 24 4 4T $66.0 35,17 34_,4£

$9.61 23 38 2t 1116.04 R4,94 14,66 224,27 12D.38 24 4 4? 586,0 33.17 349,49

69.65 93 3R 2| 1516.04 24o84 14.66 . 224.2? 126.33 24 4 47 386.D 33,17 349,49

DIFFERENTIAL CORRECTLY8 NED-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.3963 TRA -.9t41 TC3 -,6235 DAU .9663 lET 92?,9 $GR 1193.3 163 1392.1 8T 31.6 8R 22.3 89 79,4

ROE -.2994 RRA -,4330 RC3 ,944T FAU .173!9 RRT ,3260 RRF -,9804 RTF -.3195 CRY ,918T CR$ ,9190 ClT ,6909

FDE 1.3043 FRA 6.g338 FC-11.0166 88P 2229 $GB 1511.6 R23 ",2984 R!3 -.g338 L8A 75,8 MSA 92.8 834 .6

6DE .4561 8RA .3961 8C3 1.1319 FlP 2346 961 1265.0 362 827,$ THA R3,g7 ELI 35.0 EL2 7.3 ALF 34.39
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH BAT2 APR EO 1ST|

HELIOCENTRIC CONIC

RL tSO.tS LAb -,DO

RP 80t.76 LAP "t.le

RE IO?,lSO 6L -38,11

PLAN[TO¢ENTR1C CONIC

C3 13.63T VHL 3,?35

LNCH AZHTH LNCH TINS

SO.DO EO 5 26

60.00 22 28 22

61,49 23 5S 42

@|.43 23 35 42

61.43 23 35 42

61.49 23 35 42

61,49 23 35 42

FLIGHT TIN[ Ill,DO ARRIVAL DATE NOV 2 1071

O|8TANC[ 480.439

"|,38 AZL 93,52 HCA 260,44 INA

[ARTN TO MARl

155.02 ECC .16739 INC 5.9633 VI 29,648

V2 24,13T

LVl "2?,tS

L04. 200,27 VL 58.380 9AL

LOP 6.75 VP 25,529 GAP ?.IS AZP 86,68 TAb 544,82 TAP 145.2S RCA 249,46 APO 216,59

6P 12.65 ZAL ItS,IS ZAP 118.17 ET8 1?2.75 ZAE liT,D4 ETE t4i,2O ZAC 113,74 EYe 2T6,15

DLA -)S,SO RAL 550,75 RAD $640,0 VEL II,STS PTH 6,32 VHP 5.495 DPA -?,60 RAP 308,32 ECC 1.2204

L-I TIME INJ LAT ;NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG

2183,03 0,49 33,03 212.55 tSS.g9 20 39 51 1285,2 26,07 5S,63

1795,53 19.32 28.22 221,17 126.09 2_ 58 16 TSS,S 52,32 5.64

1604,66 25,29 16,44 225,4? tel.14 24 2 26 604.? 35,T9 351,21

1604.66 25,29 16,44 225,47 121,14 24 2 26 604.7 55.79 361,21

1604.66 25,29 16.44 225,4? 12|,14 24 2 26 604.7 55.79 351,21

1604.66 25,29 16.44 225.4? 12|,14 24 2 26 604.7 55.79 351.21

1604,66 25.29 16,44 225.47 t21.t4 24 2 26 604.7 35.79 351,21

DIFFERENT|AL CCRRECTION6

TD[ -.3916 TRA -.IS21 TC3 -,7179 8AU ,2298

ROE ".2344 RRA -.5041 RC3 t,OOSO FAU ,tODD4

FOE l,SDS7 FRA ?,1301 F¢-11,1032 B3P 2296

ODE .4564 6RA ,3303 De3 1.6335 FSP 2420

NIO-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 890.9 SGR t3OO.O 3G3 1434.1 8T 30.6 SR 23.4 38 73,?

RRT .1689 RRF -,9852 RTF ".1595 CRT ,6715 CR8 .9365 CIT .6451

SGB 1|75.9 R23 ".1413 RI3 -,9?51 LSA ?9.9 HSA 23,3 36A .6

SGt 1315,6 3G2 867.7 THA 70,21 ELI 37.4 EL2 9,4 ALP 36.41

LAUNCH DATE APR EO t971 FLIGHT TIME ITS.00 ARRIVAL DATE NOV 4 197t

NELIOCENTRIC CONIC

RL 190.29 LAL ".DO

RP 20S,SS LAP -1.13

RC 110.071 GL -33.13

PLANETOCENTRIC CCN|C

C3 14.196 VHL 3,?63

LNCH AZNTH LNCH TIME

SO,D0 20 14 30

60.00 23 6 40

80.26 23 33 15

60.26 23 33 15

60.26 63 33 tS

60.Z6 23 33 15

60.26 23 33 15

DISTANCE 484.616 EARTH TO HARt

LOL 209,2? VL 32,309 GAL -2,39 AZL 93,65 HCA 181,67 8NA tSS.?5 [CC ,18063 |NC 3.6529 Vt 29.646

LOP 10.93 VP 23,270 GAP 6.97 AZP 86.55 TAL 344,?3 TAP 146o40 RCA 149.45 APO 216,04 V2 E6. tll

GP 13.63 ZAL 118.95 ZAP 119.04 ITS 1?2.81 ZAE 155,04 [TE 147.13 ZAC 114.82 [TC 275.99 LVI -27.60

DLA -AO,t2 RAL 331,56 RAD 6040,1 YEL tl,SO5 PTH 6.65 YHP 3,443 DPA -6.84 RAP 3O?.E? ECC t,235Q

L-! TINE INJ LAT ZNJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST T|H INJ 2 LAT INJ 2 LONG

2141.33 S.57 52.16 215,08 136.83 20 SO 31 1161.3 27,04 34.47

1699.03 25.06 22.86 225,00 124.00 23 34 59 699.0 34.94 358.81

1624.22 25.64 18.33 226.82 12t,S9 24 0 19 624.2 36.44 363.16

1624,22 25.64 18.33 226.82 12|.99 24 O 19 624.2 36.44 353.12

1624.22 25,64 16.55 226.82 121,gg 24 0 tg 624.2 36.44 353.12

1624.22 25,64 18.35 226,82 12t,S9 24 O 19 624.2 36,44 353,12

1624,22 25,64 16,33 226.62 12t.S9 24 O IS 624,2 36.44 353.12

DIFFERENTIAL CCRRECT[ON8

TOE -,3672 TRA ",ll6S TC5 ",81S6 BAU .2634

ROE ",2421 RRA -.5596 RC3 |.0614 FAU .16302

FOE 1.6438 FRA 7,3183 FC-II,E_02 DiP 2434

ODE .4667 6RA .3715 8¢3 1,3367 FSP 2437

NZO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

8GT 862.3 6DR 1419,? $G3 1472,t 37 29,? 8R 24,9 $8 73,t

flRT -,Otis RRF ".9890 RTF .0220 CRT ,0117 CR8 .gSlS CRY .3036

868 1571,5 R23 -.0053 Rt3 -,9691 LRA 81,2 NSA 23.8 SSA ,S

6Gt 1419,8 3G2 682,2 THA 90,6? EL| 3?,0 EL2 11,? ALF 38.87

LAUNCH DATE APR 20 1971 FLIGHT TIH_ 200.00 ARRIVAL DATE NOV 6 197|

HELIOCENTRIC CCNIC

RL 150.29 LAL -*OO

RP 210,22 LAP -1.t2

RC 112.177 GL "34,23

PLANETOCENTRIC CONIC

C3 14.439 VHL 3.800

LNCH AZNTH LN_H TZHE

50,00 20 27 15

58,95 23 31 3

50.95 23 31 3

58.95 23 31 3

58.95 23 31 3

58.63 23 31 3

59.95 23 31 3

D|3TAHC[ 488,778 EARTH TO MARS

LOL 209.27 VL 32.299 GAL -2.39 AZL 93,80 HCA 162.90 SXA 183.39 EC¢ ,18597 INC 3.7897 V! 29.840

LOP 12,20 VP 23.232 GAP 6,76 AZP 86.3? TAL 344.63 TAP 147,53 RCA 149.44 APO 217.73 Y2 26.085

GP 14.73 ZAL 118,71 ZAP 113,90 ETS 172.89 ZAE 152.94 ETE 147,93 ZAC 116,01 ETC 2?5.84 LVl -28,53

DLA -41,02 RAL 352.4? RAD 6640,3 VEL ll. S9? PTH 6,64 VHP 3,411 OPA -5.96

Lot TIHE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIHE PO CST TIN

2137.03 10,77 51.11 215,12 136.65 21 2 52 1137,0

1844,91 23,99 20,34 228.37 122,95 23 59 29 644.g

|644.9! 25.99 20,34 225,3T 122,93 23 56 26 644.9

1644,91 25,99 20.34 228.37 122,93 23 56 26 644,9

1644.91 25.69 20.34 220.37 122,93 23 56 28 64A,9

1644.91 25,99 20.34 228.37 122,93 23 38 28 644.9

1644.91 25.99 20,34 228.37 122,93 23 58 28 644.9

RAP 306,19 ECC 1.2376

INJ 2 LAT INJ 2 LONG

26.11 33,15

37,13 555.17

37.13 355,1T

57.13 355.|T

37.15 353.17

37.13 355.17

37,13 333.|?

DIFFERENT IAL CONRECTION$

TPE -,3033 TRA -.0397 TC5 -,gll? BAU ,279?

ROE ",2523 RRA -.6202 RC3 1.1259 FAU ,18765

FOE 1,72?2 FRA ?.4710 F¢-11,2510 BSP 2621

SDE .4589 6RA ,S213 6¢3 t,4487 F6P 2550

NIO-COURS[ EXECUTION ACCURACY ORBIT DETERHINAT|OH ACCURACY

SGT SOS.3 SGR 1553.4 3G3 1503.5 ST 28,9 SR 26.6 SS 76.4

RRT -,2006 RflF ",9919 flTF ,_.19 CRT .7382 CRS ,9638 C$T ,SSZ4

SG5 IT98.0 R23 ,0627 R13 -,9885 LSA 82,4 HtA 24.5 53A ,S

SG1 1568,g SG2 075,2 THA 99.74 ELl 36.7 EL2 14,2 ALF 4|.78

LAUNCH OAT[ APR 20 t9?I FLIGHT TIME 202,00 ARRIVAL DATE NOV $ 1S?1

HELIOCENTRIC CONIC

RL 150.29 LAL ",00

RP 21D,43 LAP "t.OS

RC 114.307 GL -39.46

FLAHETOCENTRI¢ CONIC

C3 14.?94 VHL 3.846

LNCH AZNTH LNCH TIME

SO.DO 20 42 15

57.35 23 29 g

5?,55 23 29 g

37.55 23 29 9

57.55 23 29 g

57.55 23 Z9 g

57.55 23 29 g

DIFFERENTIAL CORRECTIONS

TOE -.3?99 TRA .0479 TC5-1.0052 BAU .3080

ROE -.2675 RRA -.6887 RC3 1.16ST FAU ,19016

FOE 1.8273 FRA 7.5981 FC-11.1262 SIP 2887

BOE .4646 BRA .6904 BC3 1,55?5 FSP 2603

O|TTANC[ 492,944 EARTH TO MARS

LOL 203o27 VL 52,251 GAL -2,40 AZL 93,97 HCA 164,12 8HA 183.44 ECC °18540 INC 3.9684 Vl 29.640

LOP 15,43 VP 23,1R0 GAP 6.54 AZP 53.18 TAL 344,52 TAP 148.64 Eta 149.43 APO 217.45 V2 29,051

GP 16.00 ZAL 119,44 ZAP 211,72 ET9 173,00 ZAE 150.74 ETE 148.32 ZAC 117.35 ETC 275.68 LY[ -29,38

DLA "42.00 RAL 363.$I RAD 6640,4 VEL 11.612 PTH 6.66 VHP 3.382 DPA -4.95 RAP 305.U6 ECC 1,2436

L-I T1NE INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

210g.14 12,/5 49.8g 217,$5 136,36 21 17 24 110g,I 2g,32 31,60

1666,gs 23.33 22,S1 230.tS 123.99 23 56 56 666.9 3?,86 357.41

1666.95 26,33 22.51 230.13 123.99 23 $6 $6 666.9 37,06 357.41

1666.95 26.33 22.51 230.13 123.g9 23 56 56 666.9 57.06 337.41

1666,95 26.33 22.$1 230,15 123,gg 23 56 5G 666.9 37.86 357.41

1666.93 26.33 22.51 250.|5 123,99 23 56 56 666.9 3?.96 337.41

1666.95 26.33 22.51 230,15 123.99 23 56 56 666.9 37.86 557,41

NID-COUR$E EXECUTION ACCURACY

$GT 963.0 SGR 1703.? SG3 1527.8

RRT -.3747 RRF -*9941 RTF ,3841

SGB 1957.0 R23 .1266 R13 -,g861

SG1 1754.5 SG2 867.0 THA 105.95

ORBIT DETERNINATION ACCURACY

ST 28.4 SR 28.8 $S ?T.8

CRT .6525 CR$ .9740 CST .4646

LSA 64.0 NSA 25.1 $SA .5

ELI 36*? EL2 16.8 ALF 45.64
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (voL. 4, 1971)

LAUHCH DATE APR EO 1871 FLIGHT TIM_ ZOA.OO ARRIVAL DATE NOV I| II?!

HELIOCENTRIC ¢(_NIC DISTANCE 497.113 EARTH TO MARl

RL 150.29 LAL -.00 LOL 209.27 VL 38,283 GAL -2,48 AZL 94.15 HCA 185,34 8MA 185.32 EC¢ ,18490 lNC 4.1139 Vl ll,141

RP 210.70 LAP -l.DS LOP I4,63 VP 23,148 GAP 6.33 AZP 85.9? TAL 344,39 TAP 149.73 RCA 149.48 APO _17.21 V2 24,030

RC 115.480 GL -36.86 9P 17.42 ZAL t10.10 ZAP 109,53 ET8 173,14 ZAE 148,43 [TE 148.60 ZA¢ !18.94 ETC 275.52 LV| "30,37

PLANETOCENTRIC CONIC

C3 15.242 VHL 3.904 DLA -43.09 RAL 354.69 RAD 8640.6 VEL 11.631 PTH 9,6? VHP 3.384 DPA -3.?? RAP 303.88 £CC 1.2508

LNCM AZMTH LNCM TIME L-I TIME |NJ LAT |NJ LONG IkJ RT ABC INJ AZMTH INJ TIME PO CBT TIM INJ 2 LAT INJ 2 LONG

SO.DD 21 a 29 20?5.98 13.78 48.45 2R0.50 136,01 21 35 2 1079.0 30.74 29.?1

16.02 23 E? 34 I990,72 29.67 24.86 232.21 123o20 23 55 45 690.? 38.94 359.8?

SG.02 23 2? 34 1890.72 26.97 24.86 232.21 125,20 23 55 45 690,? 38.64 559,87

98.02 23 2? 34 1890.72 26.67 24,89 232,21 125.20 23 55 45 690.7 38.84 359.87

56.02 23 2? 34 1690.72 26.67 24.86 232.21 125,20 23 55 45 690,? 38.84 559.8?

58.02 23 27 34 18g0.72 26.6? 24,86 232.21 123.20 23 55 45 690.? 38,64 359.8?

56.02 23 2? 34 169D,72 28,87 24,88 232.21 123.20 25 $5 45 690.7 38.64 359.8?

DIFFERENT IAL CCRRECTION$ MID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3761 TRA .1386 TC3-1.0933 BAU ,5394 $GT 1055.089R 18?5,1 $95 |543.0 8T 27.9 8R 51.5 89 79.0

RDE -.2872 RRA -.7GS? RC3 1,2567 FAU .1920l RRT -,5209 RRF -,9958 RTF .5287 CRT .5546 CR8 .9819 CST .3874

FOE 1.9312 FRA ?.6825 FC-10.9085 93P 5212 IG8 2148,8 R23 .1457 RI3 ",9851 LIA 85.6 MSA 25.8 88A .4

ODE .4732 ERA .7778 BC3 1.8857 FIP 2635 $91 1971.8 SG2 8S3.9 THA 110.29 £L1 37.1 EL2 19.6 ALF $0.79

LAUNCH DATE APR 20 197! FLIGHT TIHE 209.00 ARRIVAL DATE NOV 12 1971

HELIOCENTRIC CONIC

RL 150.29 LAL ".DO

RP 210,95 LAP -1.02

RC 118.637 GL -38,41

PLANETOCENTRIC CONIC

C3 15.899 VHL 3.9?6

LNCH AZMTH LNCH VINE

GO.DO 21 23 23

54.35 25 29 28

54,35 23 26 25

54.35 23 26 25

54.35 23 26 25

54.55 23 26 2t

54.35 25 26 21

DISYANCE 501.286 EARTH TO MAR8

LOL 209,2? VL 32.278 GAL "2.44 AZL 94.59 HCA t66.56 IHA 183.21ECE .18449 INC 4.3936 Vl 29.148

LOP 15.87 VP 23.106 GAP 6.12 AZP 85.73 TAL 344.25 TAP ISD*81RCA 149.4! APO 217*01 V2 21.001

GP 19.03 ZAL 117,70 ZAP 107.53 £T$ 173.32 ZAE 146.01 £TE 148.69 ZAC 120*54 £TC 275.$8 LVI -31.53

DLA -44.51 RAL 359.0? RAD 6640.9 VEL 11.656 PTH 6,69 VHP 5.35? DPA -2.39 RAP $02,17 [CC 1.2602

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2034.42 15.90 4q,56 224.21 155,48 21 57 17 1054.4 32.46 27°25

1716,61 26.$8 27.44 234.8! 128,59 23 55 2 716.6 39_47 2.12

1718,61 28.98 27.44 234.61 126.53 25 $5 2 ?16.6 39.4? _,8_

1718.61 26.98 27,44 234.6! 126.58 23 55 2 716.8 $9.4? 2,62

1716,81 26.96 27.44 234,61 12_,$8 25 55 2 716,6 39.47 2,62

1718,6t 26,98 27,44 234,81 126,$8 23 55 2 716.6 39.47 2.62

1716,61 28.98 27,44 234,81 126.58 25 55 2 716.6 $9.4? 2,62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1172.1 IGR 2084.4 893 1546,6 ST 27.8 8R 34.4 G8 80,2

RRT -.1542 RRF -,9970 RTF .6405 CRT ,4484 CRS ,9879 CST .3049

888 2373,9 R25 ,IS11 RI3 -,9858 LSA 87,8 HSA 26,5 88A ,4

8GI 2219,2 882 842.9 THA 115.57 ELI 38,1 EL2 22.4 ALF 57.81

DIFFERENT IAL CCRRECTION8

TO( -.3723 TRA ,2305 TC3-t.1732 BAU .3737

ROE -.3153 RRA -,8528 RC3 1.5227 FAU ,19243

FD[ 2.0590 FRA 7.71S5 FC-10.$581BSP 3609

8DE .4879 8RA ,8834 8C3 1,7681FIP 2655

LAUNCH DATE APR 20 1971 FLIGHT TII_ 208,00 ARRIVAL DATE NOV 14 19?1

H[LIOC[NTRIC CONIC

RL 150.29 LAL -.00

RP 211.20 LAP -.99

RC 120,836 GL -4D,JI

PLANET_ENTRIC CONIC

C3 16,536 VHL 4,066

LNCH AEHTH LNCH TIME

50.00 21 54 40

5Z,50 23 25 55

52.50 23 25 55

52.50 23 25 55

52.50 23 25 55

92,50 23 25 55

52,50 23 25 55

OISTANC[ 505.461 EARTH TO MAR8

LOt- 209,2? VL 32,271 GAL -2.45 AZL 94.67 HCA 167,78 8MA 185,11 ECC ,184t5 INC 4,6674 Vl E9,640

LOP 17,D9 VP 25.065 GAP 5.92 AZP 85.44 TAL 544.10 TAP 151.97 RCA 149.35 APO 218.15 V2 25.972

GP 20.90 ZAL 117.20 ZAP |05,12 ET3 173.54 ZAE I43.48 ETE 148,89 ZAC J22,49 ETC 275.24 LVI -32,90

DLA -45,18 RAL 357.69 RAD 6641,3 VEL 11.687 PTH 6.72 VHP 5.384 DPA -.75 RAP 301,41ECC 1,2721

L-I TIME INJ LAT lMJ LONG INJ RT A$C INJ AZMTH INJ VINE PO C$T TIN INJ 2 LAT IMJ 2 LONG

1971,99 18.57 43.91 229,19 134,63 22 27 57 977.0 34,76 23.89

1745.03 2?,26 30.30 23T.48 128,19 23 55 0 745.0 40,54 5,?2

1745.03 27.28 30.50 287.46 128,19 23 55 0 745.0 40,34 5,72

1745,03 27.28 50,50 237,46 128,12 23 55 O T45.0 40,34 5,72

1745.03 2?,28 30,30 237,46 128,19 23 55 0 745,0 40,54 5,72

1745.03 27,26 50,30 237,48 128,19 25 5S 0 ?45.0 40.34 5,72

1745,03 27,28 $0,30 237,48 128,19 23 55 0 745.0 40,34 5.72

MID-COURSE (X(CUTION ACCURACY ORBIT DET2RMIHATION ACCURACY

IGT 1313,3 5GR 2281.9 3G3 1535,t IT 27,5 IR 35.1 IS 81.l

RRT -,Till RRF ",RSTg RTF ,_.44 CRT .3551CRI ,0i23 CIT ,2110

$88 2633.1 R25 ,1483 RI3 ",9869 LSA 8i,t MSA 27,2 IlA ,3

$G1 249?.? $82 055.4 THA 118.55 ELI 40,0 EL2 24,9 ALF 9$,95

DIFFERENT/AL COqRECTIONR

TDE -,3OYO TRA .$215 TC3-|,24DO BAU .41|8

ROE -.3554 RRA -.9515 RC$ 1,559T FAU .|9174

POE 2.2011 FRA ?.8705 FC-10.0591 RIP 4060

|DE ,5099 BRA 1,0069 Be3 1,8625 FlP 2838

LAUNCH DATE APR |D 1971 FLIGHT TIME 210.OD ARRIVAL DATE NOV II 1R71

MEL|OCEHTRI¢ CONIC OI3TANCE _09.838

RL 150,R9 LAL -.O0 LOL 209,27 VL 3E,269 GAL "2,48 AZL 95,00 HCA 109.99 3MA

RP 211.48 LAP -,91 LOP 18.30 VP 23,024 GAP 5.72 AZP 85,09 TAL 343.93 TAP

RC 123.058 GL -42,21 GP 23.0? ZAL 119,58 ZAP 102.91 ET8 173.82 2AE 14D,75 ETE

PLANETOCEMTRIC CONIC

C3 t?,4ii VHL 4.102 DLA "47.24 RAL 359.65 RAO 8641,? VEL 11,?27 PTH 8.?8 VHP

LMCH AZMTH LNCH TIME L-| TIME INJ LAT

SO.DO 22 49 $1 19U.IG 23,68

50.44 25 28 15 1773,71 27,47

90,44 23 21 15 1779,71 27,4?

50,44 23 28 15 17?9,?| 2?,4?

50.44 25 26 IS 177S,71 2?,47

50,44 25 28 IS t778.71 2T,4?

50.44 28 26 15 1?76.71 27.4?

DIFFERENTIAL CORRECTIONS

TOE -.3599 TRA °4345 TC3-1.2918 8AU ,4558

ROE -.4099 RRA-l.0649 RC3 1.4490 FAU ,18865

FOE P.3876 FRA ?.5584 FCl-i.5400 BSP 4590

DOE .5455 DRA 1.1591 BC3 1.9413 FSP 2597

[ARTM TO MAR1

185,D3 ECC ,18389 INC 4.9996 Vl 29.148

152,92 RCA 14g.37 APO 216,82 V2 25.942

148,29 ZA¢ 124,73 ETC 275.|2 LVI -34.94

3.$89 DPA 1,19 RAP $00.11 ECC t.E871

INJ LONG INJ RT ADC INJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

38,61 237,18 |52,55 25 20 44 868.2 $8.?4 11.$4

33,4g 240.87 130.07 23 55 $2 ?78.7 41.26 9.26

$3.49 240.87 130.07 23 55 52 ?78.? 41,26 9.28

33,49 240,9? 15G,D? 25 55 52 778,7 41,28 9,26

33,45 240,87 130,07 23 55 $2 ?76.? 4|,28 9,28

35,49 240,8? 130,07 23 55 52 778.7 41,28 9,26

53.49 240,8? 150,07 25 55 52 778.7 4t,28 9,26

NIO-COURIE EXECUTION ACCURACY ORDIT D[TERNINATION ACCURACY

8GT 1475,9 $_R 2530.3 383 1507,3 ST 28.D 3R 42.1 89 12,4

RRT -,780? RRF ".g986 RTF ,7842 CRT .2218 CR8 .9954 CIT .1277

5GB 2929.3 R23 ,1418 R15 -,9885 LIA g2.g MGA 2?.9 88A ,3

IGl 2809.0 $92 830,7 THA 117,04 ELI 45.5 EL2 26,8 ALF ?1.$8
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE AP2 20 1971 FLIGHT TII_ 212,00 ARRIVAL DATE NOV 18 IITI

NELIOCENTRIC CONIC

RL 150o29 LAL ".DO

RP 211,73 LAP ".62

RC 125,302 GL -44.56

PLANETOCENTRIC CONIC

C3 19.76D VHL 4o351 DLA -49,D2 RAL

LNCH AZHTH LNCH TINE L-I TIME

46,13 23 2? SS 1812.49

48.19 63 2? 55 1812,49

48.13 23 27 55 18|2.49

48.13 23 27 51 1212,49

48.13 23 2? 55 1812.49

48.13 23 2? 95 1812.49

48,13 23 2? 55 1812.49

DIFFERENTIAL CORRECTIONS

TDE -.3479 TRA .5442 TC3-1.322| DAU .5025

ROE -.4911 RRA-I.194D RC5 1.5052 FAU .18396

FOE 2.6039 FRA 7.3172 FC3-6,4997 DSP 5|73

BD2 .6019 8RA 1.3122 BE3 2.0034 FSP 2509

OISTANC[ 5|3,017 EARTH TO NARI

LOL 209.27 VL 32,261 GAL -2.50 4ZL 91.4| HCA 170.20 8HA 182.98 ECC .|8569 INC 5.4118 V! 26,648

LOP 19.51 VP 22,584 GAP 5.52 AZP 64o67 TAL 345,75 TAP 553.95 RCA 149.35 APO 216.57 V2 25.91!

GP 25,G3 ZAL 115.80 ZAP IOO,?2 ST8 574,!7 ZAE 537,85 ETE 547,79 ZAC 127.57 ETC 275.03 LVl -36.51

2.02 RAO 6642.S VEL 15.780 PTH G.85 YHP 3.440 DPA 3.55 RAP 296,75 ECC 1.3087

INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

27°57 3?.OR 245.D3 532.28 23 58 T 812.5 42o19 t3.39

27.5T 3T.O9 245,DS 132.28 23 56 ? 812.5 42.19 13.39

27.57 3?,DR 245,D3 552.28 23 58 ? 812.5 42.19 15.39

E?.5? ST,OR 245.03 152,28 23 58 7 812.5 42.19 13.39

27.5? 37.09 245.D3 132,28 23 58 7 812.5 42.19 13.39

2?,57 S?.Og 245.03 112.28 23 66 ? 8!2,5 42.19 |3.39

27.5? 17.09 245,D3 532.2D 21 58 T 6!2.5 42.19 13.39

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1651.9 $GR 28!4.8 SG3 1415.6 ST 29.3 6R 48.6 18 83.4

RRT ",8255 RRF -,999! RTF .8280 CRT .1063 CR$ .g975 CST .0375

$GB 1263_7 R23 .1328 R13 -.99D2 L$A 96,5 NSA 28.5 894 .2

SGI 3156.0 SG2 931,5 THA 117,96 ELI 48.8 EL2 28.1 ALF 04.59

LAUNCH DATE APR 20 1971 FLIGHT TINE 214.00 ARRIVAL DATE NOV 2D 1971

HELIOCENTRIC CONIC DISTANCE 557,99D

RL 150.29 LAL -.00 LOL 209.87 VL 32.258 GAL -2,53 AZL 95.94 HCA 171.40 8HA

RP 212.01 LAP -.89 LOP 20.72 VP 22,944 GAP 5.52 AZP 84,13 TAL 345.56 TAP

RC 127.566 64. -47.3T GP 28.68 ZAL 154,8D ZAP 98,55 [T$ |74.6| ZAE 534,70 ETE

PLANETOCENTRIC CONIC

C3 20.528 VHL 4.531DLA -51,08 RAL 5.05 RAD 6645.! V[L 11.855 PTfl 6.8? VNP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC |NJ AZNTH |NJ

45.52 23 31 34 1653.73 27.47 41.16 250,2! 134.92 24

45.52 23 31 34 1853.73 27,47 41.18 250.2! 134.92 24

45.92 23 31 34 1853.71 27.4T 4!.16 250.2! 534.92 24

41.52 23 31 34 1653.73 27.47 4!.18 250.2! 134.92 24

45.52 23 31 34 1833,73 27,47 4t.10 250.21 134.92 24

45.52 23 31 34 1853,73 2?.47 41,18 250.21 154.92 24

45.52 23 31 34 1853.73 27,47 4!.18 250,21 134,92 24

D!FFERENTIAL CCRRECTZON$ RID-COURSE EXECUTION ACCURACY

TOE -.3262 TRA .6604 TC3-1.3257 BAU .5589 6GT 1038.5 5GR 3142.4 SG3 1374,?

RDE -.6!?6 RRA-1,3426 RE3 1.5457 PAU .176|7 RRT -,9572 RRF -,9994 RTF .8588

FOE E,6850 FRA 6.9295 FC3-7.4269 DIP 5820 SGB 33A0.7 R23 .1230 R!3 -.9910

BDE .6964 BRA 1.4962 BC3 2,0364 FGP 2369 SGI 5542,6 SG2 639.8 THA 118,37

EARTH TO NAR$

182,9| ECC .|8356 INC 5.9366 VS 29.648

154,96 RCA 149.33 APO 216.48 V2 25,880

147,06 ZAC 130.49 ETC 274,98 LVI -38,90

3.525 DPA 6,36 RAP L_JT,32 [CC 1,33?6

T|H[ PO CST TIN INJ 2 LAT INJ 2 LONG

2 28 853.7 43.05 10.25

2 29 851.7 43.06 !9,21

2 28 853.T 43.06 19.2S

2 28 953.? 43.06 18.25

2 28 853.7 43.05 18.29

2 28 953.7 43.06 16,25

2 26 853.7 43.06 IG.29

ORBIT DETERN|NATION ACCURACY

ST 28.7 SR 36.3 iS 84.$

CRT -.GO4! CR8 ,9988 CRY ".OS3S

LSA !0!.6 NSA 66,8 6IA ,8

ELI 56.3 EL2 28.? ALF 90,1$

LAUNCH DATE APR 20 19?1 FLIGHT TINE 216.00 ARRIVAL DATE NOV 28 19T1

HELIOCENTR!¢ CONIC DISTANCE 522.175 EARTH TO NARS

RL !50,29 LAL -.DO LOL 209,27 VL 32,255 GAL "2.56 AZL 66,63 HCA IT2.60 8HA 182,6T [CC ,16330 |NC 6,6296 Vt 29,648

RP 212,29 LAP -.05 LOP 2!.62 VP 21,604 GAP 5,t3 AZP 83,42 TAL 543.36 TAP 153,96 RCA t49,31 APO |16.42 V2 25,648

RC 129.610 GL -S0.72 GP 3_,37 ZAL 113,50 ZAP 96,43 ET6 175,!5 2AE I51.25 [TE 146,17 ZAC 134,23 ETC 275.00 LVI -41.G8

PLANETOCENTRIC CONIC

C3 23.!D! VHL 4.606 DLA -53.44 RAL 9,02 RAD 6644,t VEL 11,962 PTH 6,96 VHP 3,6G| DPA 9,52 RAP 2iS.It [CC 1.3002

LNCH AZHTH LNEH TINS L-I TINS IN4 LAT INJ LONG INJ RT ASC ZNJ AZHTH INJ TIN! PO ¢87 TIN [HJ 2 LAT INJ 2 LONG

42.56 23 39 27 1D02,4| 27,00 45.84 256.80 !38,05 24 10 g 902,4 43.75 24,D?

42,56 ES 58 E? 1602.4! 27.00 45.84 256.60 138,05 24 |O 5 go2.4 4S.?S 24,07

42,56 ES 38 2? !iO2.4l 2?,DO 45,64 256.80 136,05 24 !O 5 502.4 43,?S 24,07

42.59 23 38 27 1502,41 27.00 45.D4 255.80 130.05 24 IO 9 902.4 4S,TS E4.OT

42.86 R3 35 2? 1902,41 27.00 4|.84 256,8D 138.0| 24 10 9 902,4 43.75 24,07

42.56 63 SO E? IDOE.41 27.00 45.04 256.00 !38,05 24 10 9 902.4 43.TS |4,07

42,56 25 SS 27 !DOE.d! 2?,DO 4|,54 256,50 155,05 24 |O 5 902,4 45.75 E4,O?

DIFFERENTIAL COqRECTION9 N|D-COUR$E EXECUTION ACCURACY ORBIT DETERH|NAT|OH ACCURACY

TDr -.2760 TRA ,F879 TCS-I.2IFI 6AU .G252 8GT 2032,0 SGR 3520.8 8G3 1257.2 ST 28.9 SR 67.0 63 86,1

RD[ ",SIS! RRA-I.S134 RC5 1,SILT FAU ,|6459 RRT -,8815 RRF 0,9556 RTF ,_v2Y CRT -.1_$2 CRI .Otis CIY **1i72

FOE 3.2S11FRA 6,SSD? 2C3-G,1553 liP 6549 SG6 4005.1 R23 ,1121 R16 -,5935 LIA 10S.2 HSA 2S,l IIA ,t

6OE .STO6 eRA t. YOet 6C3 2.0243 FSP 2152 SO! 39?5.6 8G2 840.3 ?HA 118,38 ELl 9?.t ELI 28,6 ALF R4.!2

LAUNCH DATE APR 20 1971 FLIGHT TIME 218.00 ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CON!C

RL 150.29 LAL ".00

RP 212.57 LAP -.82

RC 132.t53 GL -S4.8O

PLANETOCENTR!C CONIC

C3 27.!00 VHL 5.206 DLA -56,14 RAL

LNCH AZHTH LNCH TIME L-! T.!M( INJ LAT

39.25 23 50 46 1961.59 25.91

39.25 23 59 48 1961.59 25.91

39.25 23 50 48 lg61.59 25.61

39.2b 23 50 48 1961.59 25.91

39.25 23 SO 48 1961.59 25.91

39.25 23 50 48 1961.59 25.91

39,25 23 SO 49 !961.59 25.91

DIFFERENTIAL C(3_RECTION$

TOE -.!?TT TRA .9246 TCS-l,2D?9 BAU .7101

RDE-I.IB43 RRA-1.?080 RC3 1,5416 FAU .|487!

FDE 3.7039 FRA 5.5119 FCS-4.TSO6 BSP 7282

BDE 1.1976 BRA 1.9370 BE3 1.9600 FDP !857

DISTANCE S26.353 EARTH TO NARS

LOL 209.2? VL 32.254 GAL -2,59 AZL gT.Sg HCA !TS.BD SNA !82.04 ECC .1834g INC ?.5856 V! 29.644

LOP 23.13 _P 22.865 GAP 4.94 AZP 82.46 TAL 345.15 TAP 156.95 RCA !49.29 APO 216.38 V2 25.815

GP 36,85 2AL !11.81ZAP 94.40 (TS !75,gD ZAE !87.3g [T[ 145.06 ZAC !58.77 ETC 275.!4 LVl -45.39

14.46 RAO 6645.g VEL 12.127 PTH 7.|D VNP 3.9g4 DPA !4.06 RAP 294.20 [CC !.4460

INJ LONG [NJ RT A$C INJ AZHTH INJ TINS PO CST T!N INJ 2 LAT INJ 2 LONG

5!,18 265,42 141.72 24 23 29 661.6 43.68 31.04

51.12 265.42 14!.72 24 23 2g 66].6 43,g8 31.D4

51.12 265.42 141.72 24 23 29 g61.6 43.g6 31.04

5!,12 265.42 141.72 24 23 29 66!.6 43.98 31.04

51,12 265.42 14!,72 24 23 2g 961.6 43.99 31.D4

S!.12 265,42 14!.72 24 23 29 96_.6 43.96 31.04

S!.18 265,42 141,72 24 23 26 661.6 43.98 31.04

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2226.3 $GR 3647.G $63 !091.5 8T 29.2 $_ 92.4 33 67.9

RRT -,8g97 RRF ".ggg8 RTF .8gg6 CRT -,3115 CR6 .9969 CDT -.32?5

$68 4532.1 R23 .1016 R13 -.9946 L$A 1_0.g MSA 27,6 3SA .I

$G1 4446.3 SG2 862.3 THA 118.05 EL1 63.0 EL2 27.5 ALF g?,o?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) •

LAUNCH DATE APR 20 1871

HELIOCENTRIC CONIC

Rb 159.89 LAL -,O0

RP 212.66 LAP -,78

RC 134,475 GL -69.85

PLAI¢ETOCENTR|C CONIC

C3 33.916 VHL 5.524

LNCH AZNTH LNCH T|NE

55.70 O 18 39

55.70 0 16 39

35.70 0 16 39

35.70 O 16 39

55.70 D 16 3g

35.70 O 16 39

35.70 O 16 3g

LOL lOS.IT VL

LO@ 24.36 VP IE.SR6 GAP

GP 42.31 ZAL 109.59 ZAP

FLIGHT TIN[ ||D.O0 ARRIVAL DATE NOV IS {l?l

OIITANCE i30,|!? EARTH TO NAIl

32.|52 GAL "2,62 AZL 9|,99 NCA |74.1t IRA Iel,12 [CC ,|8354 |NC 8,t912 Vl 29o141

V2 2|,7Sl4,75 AZR 81,04 TAL 342,R4 TAP |57,93 ACA 149,28 APO 218,37

92.56 ETI |?6,eO ZAE |23,0! ETE |43,80 ZAC 144,2? [TC R?S.49 L¥| o46,69

OLA -sg.08 RAL 22.32 RAD 6648.S VEL 12,403 PTH ?,3t VNP 4.284 DPA 19,32 RAP 292,44 ECC 1,5586

L-I T|N£ INJ LAT INJ LONG INJ RT ARC INJ AZNTN INJ TIME PO CST TIN |NJ 2 LAT INJ R LONG

2036.48 23.83 56,98 2??,O? |45.S? O 30 38 1036.5 43,19 56,24

2056.48 23.88 38.96 2??,07 145.87 O 50 36 1036.5 43,19 39.24

2036,48 23.88 56.96 277.07 145.8? O 50 36 1038.5 43,19 39,64

2036.48 23.68 56.98 277,O? 145.87 O 50 36 iD36.5 43.19 39.24

2036.48 23.88 56.96 2T7.97 145.87 D 50 36 1036.5 43.19 59.24

2036.46 23.66 56.96 277.D7 145,87 0 50 56 1036.5 43,19 39,24

2036.48 23.66 56.96 2?7.0? 145.87 O 50 36 1036.5 43.19 39,24

DIFFERENTIAL CC_RECTIONS

TOE .0596 TRA 1.0865 TC3-1.0662 BAU .8125

RDE-l.688D RRA-l*9252 RC3 1.4394 FAU .12425

FD[ 4.2780 FRA 4.4280 FC3-3.1714 85P 8304

ROE 2,8890 BRA 2.2106 SC3 1.7913 FSP 1513

LAUNCH DATE APR 20 lg7]

H£LIOCENTR1C CONIC

RL 150.29 LAL -.DO

RP 215.04 LAP -.53

RC 151.211GL 58.97

PLANETOC[NTRIC CONIC

C3 35.083 VHL 5.923

LNCH AZHTH LNCH TIH(

50.00 9 25 35

50.95 8 37 46

50.95 6 37 46

50.95 8 37 46

80.95 6 37 46

50.95 8 37 46

50.95 6 3? 46

HID-COUR8E EXECUTION ACCURACY O_6IT DETERNINATION ACCURACY

8GT 2423.4 5GR 4454.8 SG3 877.9 ST 31.4 8R 108.1 6S 91.0

RRT -.9131 RRF -.9999 RTF .9126 CRT -.5898 CR8 I.OOO0 CAT -.5951

8GB 5071.3 R23 ,0920 R13 -.9957 LSA 142,6 HSA 25.1 65A .1

SG1 4994.1 $G2 881.3 THA 117.34 EL1 109.8 EL2 25.0 ALF 100.26

FLIGHT TIME 234.00 ARRIVAL DATE DEC 10 1971

DISTANCE 559.964

LOL 209.27 VL 32.260 GAL -2.97 AZL 80,94 HCA

LOP 32.61 VP 22.558 GAP 3.52 AZP 99.05 TAb

GP -51.27 ZAL 111.26 ZAP 84.55 [T8 171.85 ZAE

EARTH TO MARS

183.38 8NA 182.94 E(C .16561 INC 9.0625 V1 29.646

340.82 TAP 164.21 RCA 148.98 APO 216.89 V2 25.536

110.03 ETE 207.35 ZAC 51.14 ETC 272.41 LVI 37.13

DLA 46.85 RAL 316.42 RAD 6648.9 VEL 12.449 PTH 7.35 VHP 5,418 DPA -72.38 RAP 320.89 [CC 1,5774

L-I TIME INJ LAT INJ LONG ZNJ RT A$C INJ AZMTH INJ TIH[ PO LIT TIM INJ 2 LAT INJ 2 LONG

4466.43 -25.77 205.21 215.08 48,51 10 40 2 3466.4 -40.25 161,95

4586,35 -19.59 210.57 206.96 46.54 9 54 12 3586.3 -35.29 169.73

4586.35 -19.5g 210.57 206.96 46.54 9 54 12 3586.3 -35.29 189.75

4586.35 -19.59 210,57 206,96 46.54 9 54 12 3586.3 -35.29 189.T5

4566.35 -19.59 210.57 206.96 46.54 9 54 12 3586.5 -35.29 169.75

4588.35 -19.59 210,57 206.96 46,54 9 54 12 3586.3 -35.29 189.75

4586.35 -19.56 210.57 206.96 46,54 9 54 12 5586.3 -35.29 169.75

DIFFEREHTIAL CCRRECTION8

TDE 3.4014 TRA .8857 TC3-I.5772 BAD 1.0426

ROE 3.8322 RRA 2.0651 RC3-1.5666 FAU .07248

FOE 4.0699 FRA 2,32?6 FC3-1.7682 96P 10429

SO[ 5.1240 6RA 2.2471 8C5 2.2250 FSP 832

LAUNCH DATE APR 20 1971

HID-COURSE EXECUTION ACCURACY C_81T DETERNINATION ACCURACY

5GT 3985,7 $GR SOT].4 $83 4?9.? ST 165.6 8R 190.5 88 95.0

RRT .9560 RRF .9995 RTF ,9506 CRT .Dg3D CR8 -.9999 CAT -.9913

SG8 645D,2 R23 .1291 R13 .9913 LSA 269.2 NSA 15.9 55A .1

$81 6385.0 8G2 928.9 THA 52.14 ELI 252.0 EL2 14,6 ALF 49.02

FLIGHT TIH( 256.00 ARRIVAL DATE DEC 12 1971

HELIOCENTRIC CONIC

RL 150.29 LAL ".OO

RP 215.57 LAP -,50

RC 153.669 GL 4?.IS

PLANETOCENTR/C CONIC

C3 22.856 VHL 4.775

LNCM AZHTH LNCH TIN[

SO.D0 12 9 48

SO,DO 11 37 46

66.13 lO 9 21

66.13 ID 9 21

66,15 SO 9 11

66.15 lO l 21

66.13 1O 9 !|

DISTANCE 564.119 EARTH TO NAR6

LOL 209.27 VL 32.263 GAL -3.D2 AZL 83,71 HCA 184,54 8MA 182.99 ECC .16606 INC 9.2_51 V! 29.645

LOP 33,76 VP 22.520 GAP 3,34 AZP 96.27 TAL 340.54 TAP 185,0? RCA 148.94 APO 217.03 V2 25.496

GP -44,31 ZAL 117.00 ZAP 62.21 ETA |?t.14 ZAE !11,75 ETE 203.16 ZkC 58.13 ETC 271.98 LVI 51.19

DLA 38,36 RAL 522.71 RAD 8844.1 VEL 11.951 PTN 6.95 VHP 4,508 DPA -66,33 RAP 310.45 ECC 1,3756

L-| TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIRE PO ¢6T TIN |NJ 2 LAT INJ | LONG

5950.78 -44,53 ITD,34 217,22 TO,S8 13 |5 38 2950.8 -47,21 135,67

4036.49 -33.54 172.36 211.80 85.91 12 45 2 3058.5 -39.98 145.4_

4254,9? -19,89 IR5.52 203,64 58,80 1| 20 56 3295,D -30,77 161.86

4294.S? -|R,S9 18S.52 203,64 58.80 11 RO 56 3295,0 -50,77 181.8t

4294.97 -|9.69 155.52 R03.84 56.80 11 RD 58 3295°0 -3D.77 161,19

42S4.97 -19.89 115.52 203,$4 58,60 11 20 56 3695.0 -30,77 16t.89

4294.97 -1R,69 185,52 203,64 58,80 IS 20 SS 5295,0 -50,77 161.09

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70[ 2.5375 TRA 1ol7|1 TC3-|,5652 RAU ,R313 8GT 4172,0 IGR 453R,5 383 ?RR,S IT 154,4 IR 154.8 6| 115,|

R0[ 2,4115 RRA 1.9515 RC3-1.9285 FAU ,102US RRT .i825 RRF lisle RTF ,_98 CRT ,Slit CRI ",Sill LiT -,9914

FOE 4,63S2 FRA 3,lTll FC3-3IISR3 lip 10051 IGB i|14,8 R23 *|343 RI3 ,190t LIA 245,3 NIA 14,? llA .!

ID[ 3°5360 iRA 2olSOi 6C3 3°050| FiR 1324 381 8107.4 IG2 837,3 THA 4?,50 _LI 217,7 EL2 l|,l ALF 44,91

b&UN¢H DATE APR EO 157! FLIGHT TIHE |38,00 ARRIVAL DATE DEC 14 1971

HELIOCENTRIC CONIC OIITANC[ |6|,|R1 EARTH TO MARS

EL 150,29 LAL -,00 LOL ROD,IT VL ]2,2t6 tAL "3,07 AZL lS,3i HCA 185,82 INA 185,D4 [CC ,liiSl INC 4,4311 Vl 18,849

RP 215.71 LAP ".45 LOP 34.91 VP 21.4|3 GAP 3,1? AZP 94,62 TAL 340.23 TAP 111.92 RCA 146,89 APO 217,19 VI ll,411

RE 156.143 6L 3l,ll GP "38,42 ZAL 121,|? ZAP ?9.94 [TR |?O,lO ZA[ 112,55 [T2 199,48 ZAC 84,04 [TO 2?1.69 LYI !i, II

PLANETOC2NTR|C CONIC

¢3 17.757 VHL 4°||4 DLA 2?,?6 RAL 327,14 RAO 6841,1 VEL 11,738 PTN 6,77 VHP 4.031 DPA -60.93 RAP 3DIoDI [CC 1,1621

LNCH A2NTH LNCH TIRE L-I TIME INJ LAT [NJ LONG INJ RT A8¢ INJ AZNTH |NJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

50,DO 13 _1 27 366D.39 -4?._? 145.29 20R,01 99.$4 14 22 46 2980,6 -42.16 111.76

6D,OD 15 62 41 3677._4 "39,90 144.37 2D8,39 83,60 14 24 0 26??,2 "38.D5 113,36

7D,00 13 65 1 3670.43 -32,40 142.38 206,95 79.58 14 29 11 2970,4 -33,81 113,73

60.00 13 31 7 3851.29 -25,37 138.95 204.9? 73,?1 14 31 58 2951,3 -29,70 112.37

90,00 14 6 26 3537.11 -21.04 129.07 203.46 70,66 15 5 22 253?.| -27.13 103.70

100.00 16 13 56 3125.?S -25,3? 100,32 204°97 73,71 17 6 4 2125,? -29,70 73,74

110.00 18 24 2? 2717.25 -32.40 71.30 2D6.95 78,56 19 9 44 1717.5 -53.81 46.65

OIFFERENTIAL CORRECTION8 MID-COUR3E EXECUTION ACCURACY (_61T DETERNINATION ACCURACY

TDE 2.0780 TRA 1,4053 TC3-3.0335 BAU .66?S 8GT 4380.5 8DR 4040,8 683 995,3 87 146,0 SR 126.5 66 I61.3

RDE 1.7542 RAA 1.6039 RC3-2,0398 FAU .12286 RRT ,98?4 RRF *ggg8 RTF ,9663 CRT .gg40 CR5 -,9996 C8T -.9916

FDE 4.804D FRA 5.2524 FC3-5.96D3 B8P 10037 8GB 5959,5 R23 ,1446 R13 .g8gl LSA 22?°0 M6A 13,4 |$A .2

8DE 2,7195 BRA 2.2873 BC3 3,6556 FSP 17D3 8G1 5911,1 SG2 ?58.0 THA 42,91 ELI 192.0 EL2 10.5 ALF 41.04
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 80 1971

NELI(X:EMTRIC CONIC

RL 180.88 LAL -.OO

RP 218.04 LAP =.42

RC ISt.131 tL 30,19

FLANETOCENTRIC CONIC

C3 tS,32D VHL 3,914

LNCN AZMTH LNCH TIME

90.D0 14 8 ll

80.00 14 22 34

TO,DO 14 45 2

80.00 15 23 45

80.00 IS 31 13

100.00 19 8 3?

fLIGHT TIME 240.00

DIITANCE S72.44i

LOt. tOt,e? VL 32,270 GAL "$,I3 AZL 88.45 HCA 116,85

LOP 3t.lI VP |2,445 GAP 3,00 AZP 93,52 TAL 539.91

GP -33.59 ZAL 124,83 ZAP ??,?? [73 l?O.6S ZA[ |12,62

DLA 20.88 RAL 330,4Y RAD 6140,7 VEL 11,835 PTN 8,6T

L'! TIME |NJ LAT INJ LONG ZNJ RT A$C |NJ AZNTH

3493,39 "46,18 127,71 202,3? 103.00

3437,28 "39.07 1_3,T4 203,8A 9e,4!

3391,14 °34,14 120,8e 204,32 91.13

3269.73 "2_,73 111,39 204.23 8T,39

3031.92 "20,00 80,4? 204,t3 85.08

2744,20 -29.73 72,98 204.23 87.33

ARRIVAL DATE DEC 18 1971

EARTM TO MARS

9NA 183,|1ECC ,|871| INC 3,5421 Vl 21,841

TAP 168,78 RCA 148,84 APO 217,3? V2 e5,414

EYE 198,51ZAC 99.89 EYC 271,48 LVI _$,82

VHP 3,780 DPA "36.41 RAP 301,38 ECC t,tSll

INJ TIN[ PO C3T TIM INJ 2 LAT INJ 2 LONG

13 8 27 2495,6 -38,03 98,33

IS _O 52 2497.3 -33,01 96,84

15 41 33 2391.1 -30.11 92.87

16 18 13 2289,? 027,81 84,33

17 22 3 2051,9 -28,89 88,51

18 32 21 1744,2 -27.82 45,70

1tO,D0 18 44 28 2437.98 "34,14

DIFFERENTIAL CORRECTION8

TOE 1.7786 TRA 1.5777 TC3-3,$224 BAU ,8523

ROE 1,3180 RRA _.8194 RCS-2.OSO3 FAU .14063

FOE 4.TITO FRA 6.2283 FCS-T,94TO DSP 9639

ODE 2.213T BRA2.2809 BC3 4.1624 FSP 2062

LAUNCN DATE APR 20 1971

HELIOCENTRIC CONIC

RL 150.29 LAL -.DO

RP 216.39 LAP -.59

RC 161.134 GL 24.81

PLANETOCENTRIC CONIC

LO(. 209,27 VL 32.274 GAL

LOP 37.27 VP 22,408 GAP

GP -29.95 ZAL 127,29 2AP

49.77 204.32 91,13 20 23

NID'COUR8[ EXECUT|C_I ACCURACY

8GT 4574.6 Sr..R 3588,3 $83 1184,_

RRT .9708 RRF ,9994 RTF ,gegO

8GB 5801,T R23 ,1554 R13 ,9873

88| 5781.4 $82 682,5 THA 37.73

FLIGHT Y]IdE 242.00

DISTANCE 578.611

-3,19 AZL 87,22 HCA 188.01

2.83 AZP 92,73 TAL 339.37

75,73 ETS 170.64 ZAE 112,1T

C3 14.062 VHL 3,750

LNCN AZNTH LNCH TIME

50.00 J4 41 58

GO.DO 15 4 10

TO.D0 15 36 33

80.00 16 26 5

90.00 17 39 6

IOO.O0 19 8 57

110.00 20 35 58

OLA 15.35 RAL 333,10 RAD 6640.1VEL 11.581PTH 8,82

L-I TIME INJ LAT IHJ LONG INJ RT A$C INJ AZMTH

3361.73 -45.48 115.99 198,56 111.67

3302.61 -37.93 113.07 200.96 lO4.BO

3207.34 -82.98 106.66 202,27 99.43

3052.09 -29.34 95.46 202,83 95.80

2816,43 -27.95 78.28 202.98 94,46

2526,56 -29.34 56,83 202.83 95.80

2254.16 -32.98 35.58 202.27 99.43

1438.0 "SO0tt 81.79

ORBIT DETERMINATION ACCURACY

8T 133,4 SR 105.7 88 121,9

CRT .9951CR8 ".9997 C$T ".9924

LSA 209,3 NSA 11.8 83A .3

ELI 170.4 EL2 8.1 ALF 37.42

ARRIVAL DATE DEC 18 1971

EARTH TO MARS

8MA 183.17 ECC .18770 INC 2.7772 Vl _9,648

TAP 187.58 RCA 148.79 APO 217.56 V2 28,385

ETE 193,85 ZAC T2,85 ETC 271.31 LVI 18.51

VHP 3.596 DPA -52.88 RAP 299.22 ECC 1.2814

INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

15 38 0 2361,7 -30,87 90.08

15 59 13 2502.6 "28.18 88.72

1G 30 0 2207,3 -25,80 80.33

1T 16 57 2052.1 -24.01 69.31

18 26 2 1818,4 -25.32 52.22

19 51 4 1526.6 -24.01 30.67

21 13 33 1254.2 -25,80 9.25

DIFFERENTIAL CORRECTION8

TOE 1.5971 TRA 1.7440 TC3-4.0507 BAU .8440

ROE 1.0515 RRA 1.4803 RC3-1.9352 FAU .1515T

FDE 4.6044 FRA 7.0086 FC3-9.3310 68P 9388

8DE 1,9122 DRA 2.2746 8C5 4.4893 FSP 2299

LAUNCH DATE APR 20 I971

HELIOCENTRIC CONIC

RL 150,29 LAL -.00

RP 216.73 LAP r,35

RE 183.849 GL 19.75

PLANETOCENTRIC CONIC

C3 13.400 VHL 3.681

HID-COUR3E EXECUTION ACcuRAcY

SGT 4777.0 8GR 3168,8 SG3 1286,7

RRT .972T RRF .9992 RTF .9715

$GB 5732.3 R23 .1843 R13 .9856

3G! 5899.1 $82 616,9 THA 33.2?

FLIGHT TIME 244.00

DISTANCE 380,778

LOt. 209.2? VL 52,279 GAL "3,25 AZL 87,80 HCA 189.16 8NA

LOP 38.43 VP 22.371 GAP 2.85 AZP 92.17 TAL 339.23 TAP

GP -26.41 ZAL 129,08 ZAP 73.79 ETS 170.88 ZAE 111,37 ETE

DLA 10.96 RAL 335.24 RAD 6639,8 VEL 11,553 PTH 6,80

LNCH AZNTH LNCH TIME L-! TIME INJ LAT

SO.DO 15 7 48 3281,79 -40.63

80.00 15 35 23 3188,36 -35.57

70.00 18 14 7 3074.40 -51,06

80.00 17 9 55 2899,58 -27*78

90,00 ]8 25 51 2654,58 -28,55

190.00 19 52 47 2374.05 -27.78

llO,O0 21 13 34 2121.22 -31.06

DIFPERENTI4L CORRECTIONS

7DE 1.4591 TRA 1.8797 TC3-4.4258 9AU ,8551

ROE ,8589 RRA 1.301T RC3-1,93|7 FAU .19329

F0E 4.3820 FRA 7.4940 FC'IO.5500 BSP 9322

802 t.8921 BAA 2,2884 Be3 4,7900 FOP 2583

LAUNCH DATE APR 20 I971

HELIOCENTRIC CONIC

ORBIT DETERMINATION ACCURACY

ST 128,9 8R 87,5 88 121.0

CRT .9987 CR8 -.9994 CST -.9934

L8A 197.0 NSA 10.4 98A .4

ELI 135.7 EL2 3.9 ALF 34.14

ARRIVAL DATE DEC 20 1971

EARTH TO MARS

|83,25 ECC ,18833 INC 2,1988 Vl 29.648

188,39 RCA 148,T4 APO 217.76 V2 25,347

191,45 ZAC ?8.10 ETC 271.17 LVI 15.71

RL 130,28 LAL -.OO

RP 21?.08 LAP ".31

RC 189,179 8L 15,82

PLANETOCENTRIC CONIC

C3 t3.089 VNL 3.8t5

LNCH AZNTH LNCH TIME

50.00 15 28 19

80,00 IS 59 35

70.00 18 43 13

80.00 IT 43 19

90.00 19 1 10

100.00 20 28 11

110.00 2t 4_ 39

VNP 3,494 DPA -49.80 RAP 297.48 ECC 1,8205

INJ LONG INJ RT A8C INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAY INJ 2 LONG

108.07 196.70 117,28 18 2 10 2281.8 -28.31 84.54

104,29 199,53 110.34 18 28 32 2188,4 -24,09 79.83

96,78 201.25 104.98 17 5 22 2074.4 -21,98 71.92

84,40 202.13 10|,40 IT 59 15 1899.8 -20.40 59.42

86,66 202,39 IOO.It 19 10 5 1654.6 -19.80 41.67

45,77 202,13 101,40 20 32 21 1374,1 -20.40 20,79

25.70 201,25 104,98 21 48 55 II2i,2 -21.99 .83

MID-COURSE EXECUTION ACCURACY ORBIT DETEDNINATION ACCURACY

SGT 4959.4 SGR 2011,7 $G3 1384,6 ST 122.0 SR 74,0 39 11S,9

RRT ,9733 RRF ,9988 RTF ,_,48 CRT ,9982 CRI -,9989 CIT -,994)

388 5709.8 R25 .1885 R13 ,9849 LSA 184,7 HSA 9,1 88A .5

SG1 3883.9 3G2 541,3 THA 29,19 EL! 145.3 EL2 5.9 ALP 31.03

FL|GHT TIN[ 240,00 ARRIVAL DATE DEC 22 1871

OI$TANCE 584.935 EARTH TO MAR9

8HA 183,33 ECC ,18900 INC 1.7521 Vl 29.948

TAP tsg,18 RCA 148.69 APO 217,g8 V2 25.308

ETE 109,53 ZAC 78,80 ETC 271o08 LVI f3.40

U:)L 2Dg,2? VL 31,284 GAb -3,31 AZL 80.23 HCA tg0,31

LOP 3g,58 VP 22,334 gAP 2,49 AZP 01.72 TAL 338.8?

GP -23,?3 ZAL i30.41 ZAP 71,96 IT8 170,T6 ZAE !10,36

DLA Y,44 RAL 537,05 RAO 863g.8 VEL 11.539 PTN 8.30

L-I TIME INJ LAT INJ LONG 1NJ RT A$C INJ AZMTH

3185.58 -38,10 102,52 195.98 120.98

3101,51 -35,33 g8,02 Igg.04 114.10

2g74.12 -2g,o? 89.85 200.99 100,78

2785.87 -28.00 78.43 2D2.05 105.23

2534.84 -24,84 58,30 202.39 103.96

2280.34 -26.00 37.80 202.05 105.25

2020.94 -29,07 18,57 200,99 108.76

VHP 3,431 DPA -47.03 RAP 298.11 [CC t.2151

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18 21 23 2185.8 -22.84 80,83

18 51 38 2;DJ,5 -20,72 74.91

17 32 47 1974.1 -18.76 65,90

18 29 45 2785.9 -17830 52.40

19 43 25 ]534.6 -16.75 34.19

21 3 51 1260.3 -17.30 13,77

22 16 20 1020.9 -18.76 354.82

OIFFERENTIAL CCRRECTION3

TO[ 1.3880 TRA 2,0352 TC3-4.6528 BAU .8618

ROE .7438 RRA 1.1874 RC3_1,6344 FAU ,18492

FDE 4.3141FRA 7.9742 FC-10.9250 BSP 9583

DOE 1,5748 BRA 2,3883 8C3 4.9315 FSP 2539

NID-C(_RSE EXECUTION ACCURACY

SGT 5170.9 SGR 252?.5 SG3 1423.9

RRT .gTso RRF ,9984 RTF ,gT4g

8G8 5753.6 R23 ,1738 R13 .9831

881 5733,2 SG2 506.T THA 25.70

OR8IT DETERWINATION ACCURACY

8T 120,4 SR 65.5 SS 116,2

CRT .9994 CR$ ".9982 CST -.9987

LSA 179.5 NSA 7.8 $5A .6

ELi 137.1 EL2 2.D ALF 28.$3

873



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 20 19T|

LNCH AZNTH LNCH TIME

SD,OO 18 44 47

60.00 IS 19 30

7D.00 17 6 19

SO.OO 18 9 40

90.00 19 26 16

100.00 20 52 31

110.00 22 5 45

HELIC_ENTRI¢ CONIC

RL ISO,2t LAL -.DO

RF _!T,43 LAP "*IS LC_ 40.?$ VP 62._97 GAP e.3I AZ@ 91,3T TAL 338.$9 TAP 170.0S RCA 148.63 APO 218._D VZ _S._88

RE 118.717 GL 1_.62 6P -21.46 ZAL 131.56 ZAP ?0.09 ITS 170.8! ZA[ 109.08 ETE 158,01 ZAC 81,08 ET¢ 270,93 LVI It. St

PLANETO¢ENTR1C CONIC

C3 12.901VHL 3.192 DLA 4,57 RAL 538.Sl MAD 6659.3 VEL II,SSl PTH 6.58 VHP 3,383 DPA -44,98 RAP 294,BS ECC I.RI83

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZHTH INJ TIN[ PO ¢3T TIN INJ 2 LAT INJ _ LON6

5121.45 -35.92 96.44 191,?? 125,59 16 56 12 2125.4 -20.02 ??,69

3053.07 -31.33 93.32 t96.97 116.77 17 10 3 2033.1 -t?.96 71,21

2895.36 -27.23 84.27 201.07 111.46 IT 54 34 1895,A -16.09 61,36

2696,g7 -24.27 70,39 202.25 1D?.gs 19 54 56 1697.0 -14.70 47.09

244|,11 -25.16 51.97 202.63 |D6.?O 20 g 37 1441.1 -14.17 28.54

2171.44 -24.27 31,76 202.25 10T.95 21 28 43 1171,4 -14.70 6.46

1942.18 "27.23 13.18 201.07 111.48 22 38 7 942.2 -16.09 310.27

FLIGHT TIME 849.00 ARRIVAL DATE DEC _4 1171

OlSTANC[ 189,800 EARTH TO MAR1

LOt. 209,_7 VL 3_.299 GAL "3.37 AZL 88.61 HCA 191_4R 8HA 18_.48 tCC ,18194 IN¢ 1,3931 Vl 89,940

DIFFERENTIAL CORRECTIONS

TOE 1.0291 TRA 1.8131 TC3-5.6904 BAU 1.0752

ROE .3193 RRA .7476 RCS-2.S4S3 FAU .29614

FOE 1.7113 FRA 5.6023 FC-19.2014 BSP 1149

8DE 1.0779 DRA 1.9982 BE3 6,2337 F6P -91

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 5310.4 SGR 2241.? 663 1451.9 87 gs.6 6R 3/.$ 86 ST.g

RRT .9913 RRF .9977 RTF .9879 CRT .9929 CR6 -.9835 CST -.95S2

6GB S76S,O R23 .1344 R13 .9900 LSA 113.3 HSA 14.7 6SA .2

SGI 176|.S 862 200.7 THA 22.64 EL1 98.8 EL2 5.S ALF I8.38

LAUNCH DATE APR 20 1971 FLIGHT TI_ 210.00 ARRIVAL DATE DEC 66 1971

HELIOCENTRIC CCNIC

RL 150.29 LAL ".00

RP 217.79 LAP ".24

RC 171.268 GL g.93

PLANETOCENTRIC CONIC

C3 lZ.921 VHL 3,395

LNCH AZNTH LNCH TIME

tO.DO 19 59 3

60.00 16 36 13

70.00 17 29 47

8O.O0 19 31 39

90.00 19 32 I

100.00 21 14 31

110.00 22 23 14

LOL 209.27 VL 32.2g5 GAL

LOP 41.87 VP 22.261 GAP

GP -19.57 ZAL 132.50 ZAP

DISTANCE 593.247 EARTH TO MAR3

-3.45 AZL 88.90 HCA 392.60 8HA 183.S! [CC .19046 INC 1.1012 Vl 29.646

2.16 AZP 91.08 TAL 338.14 TAP 170.74 RCA 148.16 APO 218.46 V2 25.229

68.55 ET$ 170.97 ZAE 107.95 ETE 186.86 ZAC 82.98 ETC 270.88 LVi 9.84

DLA 2.2? RAL 339.97 RAD 6639.S VEL 11.532 PTH 6.18 VHP 5.572 DPA -43.01 RAF 294.13 ECC 1.2127

L'! TIME INJ LAT [NJ LONG INJ RT A$C |NJ AZNTH |NJ T[N£ PO CST TIN [NJ 2 LAT INJ 2 LOnG

3079.88 -54.16 95.51 196.22 121,39 16 50 22 2079.9 -17.84 ?5.54

2980.97 -29.68 89.90 199.52 118.62 17 25 54 1981.0 -15.84 69.47

2831.19 -25.67 80.29 201,75 113,35 I8 J3 2 1635,2 -13.96 57.97

2628.96 -22.76 El.go 202.99 109.66 19 IS 28 1629.0 -12.61 43.12

2369.60 -21.68 47.24 203,39 100.61 20 31 31 1369.6 -12.09 24.32

2103,43 -22.76 27.27 202.99 109.86 21 49 54 1103.4 -12.61 4.49

1682.01 "21.67 9.21 201.73 113.35 22 56 36 682.0 -13.96 346.99

DIFFERENTIAL CCRRECTION6

TDE 1.2993 TRA 2,3116 TCS-S,O]04 6,U .69§5

ROE .5896 RRA .9824 RC3-1.3237 FAU .16790

FD[ 4.1008 FRA 8.4986 FC-11.2495 BSP 9904

BD[ 1.4ze9 BRA 2.5119 BE5 S.16_3 FDP 2664

LAUNCH DATE APR 20 1971

HELIOCENTRIC CCNIC

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT SLID,! SGR 2060.! $63 1476.0 8T 117.5 SR 52.6 88 112.2

RRT .9744 RRF .996? RTF ,9762 CRT .9995 CR8 -.9957 CST -,9977

6GB 5984.8 R23 ,1761 RI5 ,9813 LSA 170.6 NSA 6.l 96A 1.1

86! 1908.8 862 431.1 THA 19.96 _LI 128.7 EL2 1.9 ALF 24.09

FLIGHT TIN_ 232.00 ARRIVAL DATE DEC 29 1971

DISTANCE 197,396 EARTH TO NARD

RL 150.29 LAL -.00

Re 2i8.11 LAP ".20

RC 173.929 GL 7.79

FLANETO¢ENTRIC CONIC

C3 12.999 VHL 3.605

LNCN AZNTH LNCN TIME

SO.DO 16 lO 5_

60.OO 16 SO 6

70.00 17 41SS

80.00 18 49 SO

90.00 tO It 6

100.00 RI 32 42

IIO,00 ££ 41 EE

LOL 209.2? VL 32,301 GAL -3,12 AZL 89,14 HCA 193,74 8HA 183.80 ECC .19124 IN¢ ,8169 Vl 29,648

LOP 43.0| VP 22,224 GAP 2.00 AZP 90.83 TAL 337.76 TAP 171.50 RCA 148.49 APO 218.72 V2 21.186

GP -17.95 ZAL 133.02 ZAP 98,96 ET$ 171.09 ZAE 106,66 ETE 161.81 ZAC 84.62 [T¢ 2?0.80 LVI 9.41

DLA .51 RAL 541,11 RAO 6639.6 VEL ll,S36 PTH 6.18 VHP 3,563 OPA -41.48 RAP 293.40 E¢C 1.2139

L-I TIME |NJ LAT INJ LONG IHJ RT ARC INJ AZMTH INJ TIME PQ CIT TIN INJ 2 LAT INJ R LONG

3043,00 -32,68 93,25 196,76 128.75 17 ! 36 2043,0 -16.06 73.84

8956.70 -28.27 87,21 800,13 180.01 17 39 S 1938.7 -I4.OT 88.29

_78D,89 "84.31 77.14 208.48 114.76 18 20 _ 1780,3 *12.21 SS.RT

_173,64 -21,44 88,_3 805,74 |11,89 19 58 44 1573.6 -10,88 39,94

8511,40 -EO,3? 43,40 204,17 IIO,OS 20 49 39 1311,4 -10,35 80.93

8048.11 -81,44 83,69 203.74 !11.29 82 8 SO 1048.1 -10.89 1.31

1833.11 "24,31 6,08 292,48 114,79 _3 11 55 833.! -18,83 344.19

DIFFERENTIAL ¢CRRECTION8

TOE 1.2818 TRA |,4t21 TC3"S.IROI |AU ,9|89

RDE ,5447 RRA ,8019 RC3-I,I?31 FAU ,16163

FOE 4.054R FRA 8.8869 rc-tI.0841 |8P 10194

ODE 1.3964 ERA t,el2? 8¢3 5,6538 FIP 8?31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 5743,9 $GR I070,5 $65 1484,8 8T 117,6 IR 46,$ A8 Ill.3

RRT .9781 RRF ,J954 RTF ,_,SR CRY ,99|1 CR8 -.9931 Ell 0,998|

SG9 8042°9 R83 *|?90 RI3 ,9799 LBA 189,1 NIA 5.7 $1A 1,3

3GI D088,3 36_ 416.4 THA I?,?! ILl 127.3 EL2 8,8 AL7 28°88

LAUNCN DAT[ kPR RO 1171 FLIGHT ?|HE 834,00 ARRIVAL DATE DEC 30 liT1

HELIOCENTRIC CONIC

RL 130,29 LAL -,DO

RP Ill. It LAP -,IT

RC 1?6.400 GL |,81

PLANET¢)¢ENTRIC CONIC

¢3 IS,It9 VHL 3,6E5

LNCH AZMTH LNCH TIME

|O.OD I8 _l 4

60,OO 17 1 S8

?O,OO 17 $S 39

6O.DO 19 S 19

90,D0 20 27 17

tOO,DO 21 48 8

110.00 22 SO 6

DISTANCE 601,546 EARTH TO MARl

LOL 209,|? VL 38,307 GAL °3.39 AZL 89,33 HCA 194,88 8MA 185.70 [CC .19806 IMC ,8511 V1 21,i41

LOP 44,11 VP 18,|87 GAP 1,83 AZP 90,95 TAL 33?.3? TAP 178.89 RCA 148.42 APO _19,99 V2 21,|49

6P -18.Be ZAL 133.83 ZAP 81,44 IT8 l?l,2| ZA[ |DS,33 ETE 184.98 ZAC 98,04 [TC 270.?4 LVl ?,24

OLA -1.84 RAL 342,89 MAD 8639.8 VEL 11,54t PTH 6,19 VHP 3,385 DPA -40,13 RAP 692,79 [CC 1,RI61

L-I TIME INJ LAT INJ LONG INJ RTADC INJ AZMTH INJ TIN[ PO CDT TIN INJ 2 LAT INJ 2 LON9

3013,12 -51.47 91,47 197,43 127,73 t? 11 16 2013.$ -14,85 ?2.81

8904.71 -27,10 85.t0 200,81 121.01 17 SO 82 1904.? -12,84 64.57

_746.89 -_3,18 74.65 203.81 111.83 18 41 26 IT49,8 -10.79 33.te

8128.66 -_0.31 Sg,49 204.18 |J2,37 J9 47 25 1528.g -9,42 37.40

_264,26 -19,24 40,49 2D5,03 111,15 21 S ! 1264.3 -8.90 18,26

2005,31 -20,31 20.81 204,19 112,37 22 21 31 1003.4 -g.42 3S1.77

1793.69 -23,16 5.5T 203.21 111,83 23 24 sg 793.? -I0,79 842.04

(_tSIT OETERNINATION ACCURACY

8T 117,? 8R 44,1 88 106,2

CRT .9958 CR6 -.9913 CIT -.9990

LSA 181.6 MSA 5,T 66A 1.4

ELI 125.7 EL2 3,8 ALF 20.46

OIVFER[NT|AL CCRRECTION6

TDE 1,2704 TRA 2,3782 TC3-5.241| BAU ,gig|

RDE .3000 RRA ,8202 RC3-1,0769 FAU .16720

FDE 3,9130 FRA 8.?246 FC-11.0265 D6P 10316

DOE 1.3653 BRA 2.?055 BE5 5.3504 FIP 2669

NIO-COUR3E EXECUTION AccuRAcY

8GT 5925,6 SGR 1707,3 SG3 1477.8

RRT .9727 RRF .9937 RTF .9776

6GD 6164,8 R23 .1674 R15 ,g807

89! 6113,D 862 581,2 THA lso73

674



' JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APM 20 1971 FLIGHT TIME 256.00

HELIOCENTRIC CCNIC DISTANCE 805.690

RL 150.29 LAL -.00 LOt. t09.2T VL 32.318 GAL "3.07 AZL R9.53 HCA 198.01 IRA

RP 210.48 LAP -.13 LOP 45.28 VP 21.151 GAP 1.67 AZP 90.48 YAL 336.98 TAP

RC 178.961 6L 4.20 GP "!5.30 ZAL 134.19 ZAP i3.90 (TS I71.33 ZAE 103.99 ETE

PLANETO¢ENTR|C CONIC

C3 13.303 VHL 3.847 OLA "2.57 RAL 343.29 RAO 1639.T VEL 11.549 PTH 8.59 VHP 3.370 DPA -38.94

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT |NJ L-N8 INJ RT ASC INJ AZNTH INJ TIN|

50.OD iS 29 56 2989.85 -30.48 90.09 198,10 128.49 17 19 48

eO,OO 17 12 14 2877,43 -26.13 83.44 201.65 121.85 10 0 12

70.00 18 T 30 2?14o93 -22.20 72.6? 204.06 116.65 18 52 45

80.00 19 18 32 2492.50 -19,35 57.21 205.48 113.19 20 0 5

90.00 20 41 10 2225.88 -18.28 38.08 205.95 111.96 21 18 16

100.00 22 1 24 1966.98 -19.35 18.58 205.48 113.19 22 34 11

110.00 23 E 56 1?81.75 -22.20 1.59 204.06 116.85 23 36 18

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE 1.2714 TRA 2.7109 TC3-S.3237 8AU .9624 8GT 6102.S 8GR 1564.5 8G3 1467.7

ROE .4704 RRA ,?527 RC3 -.9690 FAU .16542 RRT ,g?08 RRF .9915 RTF ,9780

FDE 3.8401 FRA 8.?777 FC-10.7634 BSP 10511 801 |299.9 R23 .1614 R13 .9804

DOE 1.3556 BRA 2.6134 BC3 5.4113 FSP 2657 80| 8289.4 302 363,9 ?HA 14,02

LAUNCH DATE APR 20 1971 FLIGHT TIN( 258.00

ARRIVAL DAY2 JAN t 1872

EARTH YO MAR8

183.81 [¢C °1929! INC .4?37 Vl 28,848

172°99 RCA 148.55 APO 219.27 V2 25.109

184,18 ZAC 87,28 ETC 270,69 LVI 8,19

RAP 292.2| ECC 1.2189

PO CIY TIM ZNJ 2 LAT INJ 2 LONG

1989.9 "13.47 71.48

187T.4 -11.47 83.20

1714.9 -9.81 51.40

1492.5 -8.23 35.35

1225.9 -?.?t 16.03

96?.0 -8.23 356.72

?81.? °9.61 540.32

ORBIT DETERMINATION ACCURACY

8T 118.7 SR 41.0 S8 106.1

CRT .9924 CR8 -,9882 C|Y -,9993

LSA 164.6 MSA 5.9 85A t.5

ELi 125,5 EL2 4,8 ALP 18,99

ARRIVAL DATE JAN 3 1972

HELIOCENTRIC CONIC DISTANCE 609.030 EARTH TO MAR8

RL 150.29 LAL -.00

RP 219.25 LAP ".09

RC 181.572 G_. 2.81

PLANETC_ENTRIC CON|C

C3 13.509 YHL 3.6T5

LNCH AZNTH LNCH T|NE

50.00 16 37 44

60.00 1? 21 13

70.00 11 17 48

80.00 19 30 3

90.00

100.00

110.00

LOL 209.27 VL 32.320 GAL -3.74 AZL 89.68 HCA 197.14 8HA 183.92 [CO .|9379 INC .3190 Vl 29.148

LOP 41.41 VP 22.115 GAP 1,50 AZP 90,31 TAL 336.58 TAP 173.72 RCA 148,28 AlSO 219.51 V2 28,011

GP -14.22 ZAL 134.?1 ZAP 62,88 ET8 1?1,45 ZAE 202.65 ETE 183.52 2AC 88.36 ETC 2?0.65 L¥I 5o26

DLA -3.68 RAL 344.22 RAD 6639.8 VEL 11.537 PTH 6.60 VHP 3.383 DPA -37.90 RAP 291.88 £CC 1.2223

L-; TIME JNJ LAT INJ LONG INJ RT ASC INJ AZHTH ]NJ TIRE PO C8T TIN INJ 2 LAT |NJ 2 LONG

29?1.09 -29.67 89.02 198.g7 129.07 17 27 15 1971.1 -12.55 70.63

2853.42 -25.33 82.12 202.50 122.46 18 8 48 1855.4 -10.53 62.11

2689.03 -21.40 71.09 204.95 117.27 13 2 37 1689.0 -8.68 50.01

2482.83 -18.54 $5.$8 206.4! 113.83 20 1| 6 1462.8 -7.26 33.69

20 53 13 2194.30 "17,47 30.13 206,89 1t2,60 21 29 47 1194,5 -6.73 14.25

22 12 85 1137030 -t8.54 16.74 206.4| 113,83 22 45 12 93703 -7.26 383.08

23 17 14 1?35.85 -2t.40 .01 204.98 117.27 23 46 10 735.8 -8.69 336.93

DIFFEREN?IAL CORRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT OETE_M|NATION ACCUIACY

TOE 1.2792 TRA 2.8426 TC3-S.3931DAU .9168 IGT t277.0 SGR 1438.8 803 1452.7 ST 120.1 8R 38.5 83 105.1

ROE .4473 RRA .6922 RC3 -.8764 FAU .16323 RRT ,8682 RRP .9187 RTP .9782 CRT .9880 CR3 -,9846 CST -.9996

FDE 3,7756 FRA 8.7990 PC-10.460? 88P 10800 3G8 1440,6 R23 ,1343 R13 ,9802 L8A 164,0 NSA 8,3 88A 1.3

802 1.3551 8RA 2.9257 BC3 5.4138 FSF 2838 801 1431.0 802 351.3 THA |2.85 ELI 125.9 EL2 5.7 ALF 17.60

LAUNCH DATE APR 20 1971 FLIGHT TIME 200,00 ARRIVAL DATE JAN S 1972

HELIOCENTRIC CONIC DI2TANCE 613.918 EARTH TO MAR8

RL 150.28 LAL -.00 LOt. 209.27 VL S2.327 GAL =3.82 AZL 89.81 HCA 198.21 8HA 284.03 [CC .18471 INC .1829 Vl 29.848

RP 219.62 LAP ".08 LOP 47.84 YP 22.079 GAP |.34 AZP 90.10 TAL 33t.18 TAP 174.44 RCA 148o20 APO 219.87 Y2 25.028

RC 184.172 GL 1,81 GP "13.21 ZAL 138o19 ZAP 11,24 [T8 17|.57 ZAI[ 101,33 ETE 182.97 ZAC 89.32 ETC 270,62 LVI 4,44

PLAN[TOCENYR|C CONIC

C3 13.741 VHL 3.70? DLA -4.t2 RAL 343.01 RAD 0839.9 VEL 11.387 PTH 8.61 VHP 3.899 DPA "31.97 RAP 291.54 ECC 1.2261

LNCH AZHTH LNCH Y|N2 L-I 7|NE |NJ LAT INJ LONG INJ RT A8¢ INJ AZNTH INJ TIRE PO CIT YIN |NJ 2 LAT |NJ 2 LONG

SO.O0 18 44 38 2956.08 -21.03 88.|? 199.80 |28.51 17 33 54 1958.1 -11.81 89.97

80.00 17 29 8 2437.74 "24.68 81.08 203.36 122.83 18 11 26 1837.7 -8.?? 61.24

Y0.00 18 21 51 2680.04 "20.74 88.82 205.86 |17.78 18 11 19 1688.0 -?.8? 48.09

80.00 19 40 7 2438.12 01?.87 53.81 207.35 114.33 20 20 4_ 1438.6 -8.45 32.34

80,00 21 3 44 2188.84 "19,79 34,51 2U?.85 113.09 21 32 93 1188.8 -5,92 12,80

100.00 22 22 58 1813,09 -!?,87 IS,26 207,3S 114.33 22 S4 52 913.1 -I,A5 313.71

.110,00 23 28 1? 1714.86 -20,74 330.74 208,88 1|7,?8 23 54 22 714.9 "Y.8? 337081

OIfPE_[H?IAL CORRECYION8 HID-COWRIE EXECUTION ACCURACY

YD[ 1.2929 TRA 2.9747 TC5-5,4488 IAU 1.0118 SGT 1448.1 3GR 1328.0 803 1433.t

ROE .4292 RRA .6378 RC3 ",?931PAU ,18052 RRT ,1147 RRF ,98S2 RTr °_,84

POE 3,7171 FRA 8°?8?3 PC-10.1134 03P 11081; SGE 8S14.4 R28 ,1487 R|3 ,9800

80E 1.3623 ERA 3.0423 8C3 !.!062 FiP 2805 3ll 1575.4 302 342.9 THA 11.2?

LAUNCH OAT| APR 20 1971 PLIGHT TIHE 28_.00

HELIOCENTRIC CON|C DISTANCE 818,095

RL 1_0.29 LAL ".00 LOt. 209,2? VL 32,334 GAL "3.90 AZL 89.93 HCA 199,39 8MA

RP 219,99 LAP ".02 LOP 48.66 VP 22.043 IAP 1.18 kZP 90.08 TAL 331.?8 TAP

RC 186,781 6L .57 GP -12,42 ZAL 135.88 ZAP 59.94 ET$ 1?1.68 ZAE 100,01 ETE

PLANETOCENTR|C CONIC

C3 13.g94 VHL 3.741 DLA -3.41 RAL 345.91 RAO 6840.0 VEL 11.570 PTH 6.62 YHP

LNCH AZHTH LNCH TIRE L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TZME

50.00 16 50 49 2944.25 "28.51 87.51 200.64 129.85 17 3g 53

60.00 17 36 10 2623.62 -24.15 80.25 204.24 123.30 18 23 14

?0.00 18 34 SO 2651.11 -20.20 68.80 206.78 118.14 19 1g I

80,00 19 49 0 2418.93 "17,31 52,?D 208,29 114.?1 20 29 19

go,o0 21 13 0 214?.gl -16.23 33.28 208.80 113,48 21 48 48

100.00 22 31 52 1893.41 -1?,31 14.07 208.29 114.71 23 3 23

110.00 23 34 17 16g7,93 -20.20 33?,?2 206,78 118,14 24 2 35

DIPFERENTIAL CCRRECTION$ MID-COURSE EXECUT|ON ACCURACY

TOE 1.3111 TRA 3.1067 TC3-S,4953 8AU 1.0369 3GT 6617.0 SGR 1229.9 $03 1411.6

RD£ .4152 RRA .38?9 RC3 -.7200 PAU .IS768 RRT .gl03 RRP ,9808 RTP .9786

FOE 3.K640 FRA 8.??34 FC3-9.7536 BSP 11324 8GB 1?30.3 R23 .1384 R13 .9?98

002 1.3758 BRA 3.1618 BC3 5.5423 FSP 2571 501 8?2|,8 $02 337.6 THA 10.13

OROIT O[TERHIMATION ACCURACY

IT t2t,? 8R 38,3 18 10),8

CRT *9026 CR8 "*1805 CIT **llll

LSA 183.8 NSA 1.8 ISA 1,S

ELI |28.8 EL2 6.5 ALF 18.40

ARRIVAL OAT( JAN ? 1872

EARTH TO MAD8

184.12 [CC ,19566 |NC ,0560 Vt 28,848

175.18 RCA 148.12 APO 220.18 V2 24.98?

182.49 ZAC 90,17 ETC 2?0.80 LV| 3.89

3,420 DPA -38.14 RAP 291,28 ECC t.2303

PO C$T TIM INJ 2 LAT INJ 2 LONG

!g44.2 "11.22 69.45

1823,6 "g.16 60.$4

1651.1 -?.23 47.9g

1418,9 -$.8U 31.25

1147.9 "S.26 11.62

893.4 -3.80 352.62

697.9 -7.23 536.91

ORBIT DETERMINATION ACCURACY

3T 123.6 SR 34.6 SS 102.3

CRT *9763 CR8 -.9?55 C$T -.9998

LSA 163.9 NSA ?,4 $$A 1,5

ELI 128.1 EL2 ?.2 ALF 15.53

6?5



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971) •

LAUNCH DATE APR RO 1571

HELIOCENTRIC CONIC

RL 110.29 LAL -.DO LOL 209,27 VL

RP 220.31 LAP .O! LQP 41,T9 VP 22,007 GAP |,OR AZP 99,96 TAL$35.3S TAP 175,15 RCA 148,04 APO 220.$0

RC 119.$99 GL ",35 GP "11.66 ZAL 13t,11 ZAP N.TO ET8 IYt.lO ZA( 98.7E ETE 152,0| ZkC 90,93 [TC 2TD,IR

PLANETOCENTRIC CONIC

C3 14.265 VNL }.777

LNCN AZNTH LNCH TIME

50.OO 16 56 22

60.00 1? 42 27

70.00 19 41 $7

90.00 19 56 51

90.00 21 21 11

100.O0 22 39 45

110.00 23 41 23

FLIGHT TIk_ 264.00 ARRIVAL DATE JAN t 1975

DISTANCE SEE.EEl EARTH TO MARl

3E,$4| GAL "3,98 AZL SO,04 NCA 200,S0 8MA 184,27 ECC .19R64 IKC ,0000 VI 29.649

V2 24,941

LVI $,OR

DLA "6.08 RAL 346,68 RAD 6640,2 VEL 11,390 PTN 6.69 VHP 9.443 DPA "35.40 RAP lq)I,D8 ECC 1.2348

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2935.06 -26,11 87.01 20t.49 130.1t 17 45 17 1935,1 -IO.TT 69.05

2812.50 -23,74 Tg.6! 205.|3 123.50 18 29 20 1812.5 -8,68 60,00

263?,57 -19.76 6T.99 207.T0 118o44 19 25 F4 1637.6 -8.72 47.2?

2403.04 -16,86 51.74 209.24 115o01 20 56 F4 1405.0 -S,27 $0,$T

2150,95 -15,77 32,25 209,75 113,79 21 56 42 1131,0 -4,72 10,67

1877,51 -16,86 13,10 209,24 115,01 25 11 1 877,5 -5,27 351,74

1684,59 -19,76 $56,91 207,?0 118,44 24 9 27 684,4 -6,72 $30,11

DIFFERENTIAL CCRRECTIONS

TD[ 1.3343 TRA 3.2387 TC3-5.$332 8AU 1,0626

RDE .4044 RRA ,5425 RC3 ",8550 FAU ,15453

FDE 3,6153 FRA 8,?344 FC3-9,3784 BSP 115T6

8D[ 1,3943 8RA 3,2838 BC3 5,5719 FlY 252R

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 6750.8 5DR 11_2.9 505 1587.3 ST t25.8 8R 33.1 85 10|,0

RRT ,9546 RRF ,9751 RTF ,9786 CRT ,9692 CR3 *,9701 CIT -,9995

5DE 6575,5 R23 ,1301 R13 ,9797 LSA 164,3 NSA 7,9 SSA 1,4

50| 6869,3 $02 $35,5 THA 9,16 EL1 129,6 EL2 ?,9 ALF 14,39

LAUNCH DATE APR 20 197| FLIGHT TINE 266.00 ARRIVAL DATE JAM 11 1972

HELIOCENTRIC CONIC

RL 150,29 LAL -.DO LCX. 209,27 VL 32,349 GAL

RP 220,74 LAP .05 LOP 50,89 VP 21.971 GAP

RC 192.025 GL -1,15 GP -10,98 ZAL 136,54 ZAP

PLANETOCENTRIC CONIC

C3 14.552 VHL 3,815

DISTANCE 626.542 EARTH TO MARS

-4.06 AZL 90.14 HCA 201.62 INA 184.39 ECC .19765 INC .1345 Vt 29.648

,85 AZP 89,87 TAL 334,93 TAP 176,54 RCA 147,95 APO 220,84 V2 24,904

57,50 ETS 171,91 ZAE 97,44 ETE 181,73 ZAC 91,61 ETC 270°59 LVI 2,40

LNCN AZHTH LNCH TIME L-I TIME

50.00 17 I 24 2928.11

60.00 17 48 6 2803.89

70.00 18 48 17 2626,91

80.00 20 3 51 2390,36

90.00 21 28 28 2117,35

100.00 22 46 43 1864,83

liD.DO 23 47 44 16T3,71

OIFF[RENTIAL CCRRECTION8

TDE 1.3632 TRA 3.3742

ROE .3965 RRA .5014

FOE 3.5749 FRA 8,6894

80E 1,4197 BRA 3.4115

LAUNCH OATE APR 20 1971

HELIOCENTRIC CC_|C

RL 150.29 LAL -.DO

kP 221.t2 LAP .09

RC 194.659 GL -1.88

PLANETOCENTRIC CONIC

C3 14.854 VHL 5,154

INJ LAT

-27.80

"25.41

"19,42

-16.49

-15,39

-16.49

"19,42

TC3-5,5561 BAU 1,0871

RC3 -,5960 FAU ,15091

FC3-8,9782 8SP 11869

BC3 5,5980 FSP 2492

DLA -6.65 RAL 347,41 RAD 0640,3 VEL !1,602 PTH 6,64 VHP 3,468 DPA -34,73 RAP 290,93 ECC 1,2395

INJ LONG INJ RT A$C |NJ A2MTN [NJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

89.63 202.34 130,30 17 50 12 !928.1 -10,43 68.75

79,11 206,01 125,79 18 54 50 1893.9 -8.30 59,59

87,36 208,61 IJ8,66 19 32 4 ]626.9 -6,32 48,71

50.97 210,18 115.25 20 45 41 1399,4 -4,64 29,6?

31,43 210,70 114.02 22 3 46 1117,4 -4,28 9,90

12,54 210.18 115,25 23 17 48 864,8 -4,84 351.04

356,28 208,61 118.66 24 15 37 673.7 -6.32 335.63

HID-COURSE EXECUTION ACCURACY ORBIT OET£RHINATION ACCURACY

SET 6942,2 SGR 1065,9 803 1561,7 ST 128.0 $_ 31.9 63 99,6

RRT ,9480 RRF ,9687 RTF ,9786 CRT ,9615 CR6 -,9642 CST -,9998

$05 7023.6 R23 .1220 R15 .9795 LSA 165.2 NIA 5.5 888 1.4

SGI 7015,6 802 555,7 THA 8,30 ELI 151,6 EL2 8,5 ALF 13.53

FLIGHT TIME 268.00 ARRIVAL DATE JAN 13 1872

DISTANCE 650,45? EARTH TO MAR8

LOL 209.27 VL $2.356 GAL -4.13 AZL g0.22 HCA 202.75 SNA 184.52 ECC .19869 INC .2202 Vl 29.848

LOP 52.00 VP 21,933 GAP .69 AZP 09.79 TAL 534.30 TAP 177.22 RCA 147.86 APO 221,18 V2 24.863

GP -10,36 ZAL 136.98 ZAP 56.55 ETS 172.02 ZAE 96.19 ETE 181.41 ZAC 92.22 ETC 270.56 LV! 1,63

DLA -7,15 RAL $48.11 RAD 6640,5 VEL 11. 615 PTH 6.66 VHP 3,495 DPA -$4.12 RAP 290,84 ECC 1.2445

LNCH AZNTN LNCH TIME L-I TIME INJ LAT

SO.DO 17 $ 58 2923,06 -27.§8

60,00 17 55 12 2797,44 "25,17

TO.GO 18 55 89 2916.71 -19.15

IO,OO 20 10 $ 2380.45 -1¢,20

80.80 21 54 ST 2186,64 -IS.09

100.00 22 52 55 1854,90 -19.20

110.00 23 53 28 1165.52 -19.15

DIFFERENT IAL C¢IqRECTION8

YDE 1.3930 TRA 3.5877 TC5-5.5791 6AU 1.1132

ROE .3905 RRA .4|33 RC$ -.$44_ FAU .]4748

FDE 3,534R FRA 1.9305 FC3-8,5911 DIP 12121

ROE 1.446T ERA 3,5312 6C5 3,R051 FSP 244?

INJ LONG INJ RT ASC ZNJ AZMTN INJ TIME PO CST TIH INJ 2 LAT ]NJ 2 LONG

86.55 203.t5 130.44 17 $4 41 1925.1 -10.18 68.53

70.74 206.89 125,95 18 39 49 1797.4 -8.02 59.26

69,88 209,52 118,04 19 57 58 1618,7 -6,01 46,20

50.58 211.11 115.43 20 49 46 1380.4 -4.5! 29.12

90.78 211,84 !14.20 22 19 4 1108.6 "3,94 9.31

11.75 2II.lI 115,43 23 25 53 854.9 -4.51 350.49

355.80 209.52 118.84 24 21 li 665.5 -_.0I 535.11

MID-COURSE EXECUTION ACCURACY OR$1T DETERMINATION ACCURACY

3GT 7099.4 3GR 997.4 883 1354.? IT 138.5 I_ 30.1 IS 18.?

RRT ,9317 RRF ,RIO7 RTF ._,85 CRT .8531 CRi ".8371 CIT -,1917

SGB ?169.1 R23 .1145 R13 .979| LSA 166.1MSA 9.1 SIR 1.4

SGI 7151,11G2 33|,I THA 7,94 ELI 133.1 EL2 l,I ALF RE,??

LAUNCM DATE APR 80 lt?l FLIGHT TIME ETO,OO ARRIVAL DATE JAN 15 1072

HELIOCENTRIC CONIC DISTANCE 634.56? EARTH TO MARl

RL 150°26 LAL -,OD LOL 209,27 VL 31,5R4 GAL -4,24 AZL 00,30 HCA 203.03 RNA 104,6| ECC ,I99?S INC ,2994 Vl 19,841

RP 2_l,SQ LAP ,12 LOP 55.11VP 21.900 GAP ,31 AZP 09.71 TAL 354,01 TAP 177.90 RCA 147,77 APO 221,54 Vl 24.t11

RC 197.299 GL -|.SO GP "8,60 ZAL 137.40 ZAP 35,23 ET$ 17_,12 ZA[ 94.95 ET( 161.14 ZAC V2.78 ETC R?O.90 LYI 1.30

PLANETOCENTRIC CONIC

El 15,198 VHL 3,095 DLA "7.54 RAL $48.7R RAG 6540.6 VEL !1,628 PTH 6.67 VHP 3.824 DPA -33.56 RAP 290.80 [CC 1,2497

LNCH AZNTN LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50,00 IT 10 R ZR18,64 *27,43 66,17 204.04 t30.53 17 5R 49 1919.1 -10.01 11.$6

IO.DO 17 57 50 E792.83 -22.R+ 78.45 20T.T? 124.06 18 44 25 1792.8 -7,82 $9.04

?0,00 18 59 7 2612,61 -11,95 66,52 210,42 118,96 19 42 40 1612,6 -5,71 45,13

• 80,00 20 11 42 2372.97 -|5,98 49,93 212,05 |t5,59 20 55 15 ]3?2,9 -4,29 28,70

90,00 21 40 46 2096.40 -14.56 50.29 219.37 !14.34 22 15 49 1098.4 -3.61 1,84

100,00 22 $8 34 1847,$4 -15,98 11,29 219,05 115,56 25 29 11 847,3 -4,26 $50,0T

110,00 0 9 50 1659,43 -18,95 $55,44 910,42 118,99 0 30 9 659,4 "5.78 334,97

OIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1,4266 TRA 3,1411 TC3-$,$930 8AU 1,1386 5GT 7253,3 5DR 938,6 $03 1506,9 8T 132,8 IR 30,0 81 97,5

ROE ,3865 RRA ,4281RC3 -,4980 FAU ,14572 RRT *9299 RRF ,9512 RTF ,9785 CRT ,9442 ¢R$ -,9510 ¢8T -,9998

FOE 3.49?3 FRA 8,5840 PC3-8,2021BIP 1238T $GB 7315.5 R23 .1073 R13 .9785 L$A 167,2 MSA g.? 6SA 1,4

8DE 1,4780 BRA 3,6t81BC3 $,6151FlP 2401 $01 7305,5 509 349,0 THA 5.89 EL1 155,9 EL2 9,? ALF 12.10

676



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH DATE APM 20 IS?1

H[LIO(EMTRIC ¢C811C

RL ISO.SS LAL -,DO

RP 221,$8 LAP .|6

RC 199,945 GL -3.OS

PLAH¢TO¢ENTRIC CO_IIC

C3 15.498 VHL 3,SS?

LNCM AZNTH LNCH TIME

50.00 17 13 $9

60.00 IS 2 3

70.00 19 S 46

80.00 20 20 45

90.00 21 45 36

100.00 23 3 37

110.00 0 7 6

FLISHT T|MC E?2,OO ARRIVAL DATE JAM IT 19?8

DISTANCE 638,$72 EARTH TO MARS

LOL tOS.2T VL 32,$72 6AL -4.32 AZL 90.37 MCA 804,14 8HA 134,70 EEC .20285 1NC ,3718 vt 20,648

LOP 54.81 VP 81.884 GAP ,)S A_P 89.68 TAL 353,63 TAP 178,56 RCA 147.$7 APO 221,90 V2 24,780

GP -g.3Q ZAL 137,83 ZAP 54.16 [T$ 172,82 ZAE 93,75 ETE 180,90 ZAC 93,26 [TC 270.62 LVI ,80

DLA "?,88 RAL 349,48 RAD 6640.8 VEL 11.642 PTH G,SB VMP 3,555 DPA "33.05 RAP 890,80 EC¢ 1.25S1

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

2617,64 "2T,34 86.06 E04.86 130.56 13 2 37 1gETs6 -9,91 68.30

2?69,82 -22.88 78,31 208,64 124,13 18 48 32 1789.8 -?.69 58,89

2508.35 -18,81 66,27 211.32 119.05 IS 4? 14 1608,3 -5,$2 45,73

2387.38 °15,82 49,60 212.94 115,66 21 D 12 1367.4 -4,07 28.40

2092.33 "14.69 29.92 2t3.49 114.44 22 20 52 1092.3 -3.48 8,S0

1841.83 -15.82 10,97 212.94 115.66 83 34 19 841.8 -4.07 349.77

1655.17 -18,81 355.19 211.32 119,05 O 34 43 868,2 -5.82 334.63

DIFFERENT iAL CCRRECT|ONI

TDE 1.4633 TRA 3,7797 TC3-5,6019 BAU 1,1645

RDE ,3840 RRA .3954 Re3 -.4569 FAU ,14007

FOE 3,4634 PRA 8,4916 FCS-?,B24765F 12652

eDE 1.6120 eRA 3.8004 6C3 5,$205 FSP 2355

LAUNCH DATE APR 20 1971

HELIOCENTMIC CONIC

RL 150o29 LAL -.DO

RP 222,27 LAP ,IS

RC 202.399 GL -3.56

PLANET_ENTRIC CON|C

C3 15,839 VHL 3.960

LNCH AZMTH LNCH TIME

50.00 17 17 31

60.00 18 5 54

70.00 19 7 56

80.00 20 25 18

gO,D0 21 60 41

IO0.O0 23 8 lO

110.00 O 11 21

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATXON ACCURACY

8ST 7404,8 $GR 882,8 SG3 1278,7 3T 135,4 3R 29,3 $8 $6,S

RRT ,9184 RRF ,940t RTF .9782 CRT ,9352 CR8 -,9439 CST -,9995

SGB 7457,2 R23 *1DO4 R13 ,9787 LSA 168,4 NSA 10,2 SSA 1,4

SGI 7449.1 $62 347,2 TMA 6.28 ELI 138,1 EL8 10.2 ALF 11.50

FLIGHT T|t._ 274.00 ARRIVAL OATE JAM 19 1972

DISTANCE 642.77!

LQL 209,27 VL 38,380 GAL -4,41 AZL 90,44 HCA 206,04 SMA

LOP 55.31 VP 21.829 GAP ,20 AZP 89.61 TAL 333.18 TAP

GP -8.83 ZAL 138.25 ZAP 53,12 ET6 172,32 ZAJ[ 92.57 ETE

EARTH TO MAR8

t84,GE [CC .20190 INC .438Q Vt 29.646

179,22 RCA 147.57 APO 222,27 V2 24,768

180.69 ZAC 93.74 ETC 270,84 LVI ,34

DLA -8.16 RAL 350.04 RAD S640.9 VEL 11.657 PTH 6,69 VHP 3.586 DPA -32.58 RAP 290.85 EC¢ 1.8607

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2916.8? -27,31 $5,02 205.72 130.60 18 6 8 1916.9 -9,87 68,26

2788.21 -22,82 78.22 209.51 124,1T 18 52 22 1788.2 -7.82 58.81

2605.68 -18,72 66,11 212,21 119.10 19 51 84 1605,7 -5.92 48.99

2363.66 -15,71 49,38 213.84 115,72 21 4 41 1363.6 "3.95 28.19

2086.13 -14,5T 29,67 214,39 114.$t 82 25 88 1088.1 -3,35 $,27

1838.12 -15,71 10,74 213,84 115.72 83 38 46 838.1 -3,95 349.56

1652.50 -18,78 355.03 212,21 119.10 O 38 54 652.5 "5,32 334,51

01FFERENTIAL CCRR[CT[_q8

TOE 1.5022 TRA 3.9175 TC3"5.6053 BAU 1,1902

ROE .38_6 RRA .3650 R¢3 ",4200 FAU o13631

FOE 3.430? FRA 8,4147 FC3-7,4506 88P 12915

SOS 1,550_ 8RA 3.9344 BE3 5,6810 FSP 8308

HID-COURSE EXECUTION ACCURACY

SGT 7552,8 5GR 835.1 $G3 1250,1

RRT .9050 RRF ,g27! RTF ,9780

8GB ?595.8 R23 ,0942 R13 ,9784

801 7590,5 362 353,5 THA 5,73

LAUNCH DATE APR 20 1971 FLIGHT TIHE 276.00

H£LiOCENTR|C CONIC

RL 150.29 LAL -.DO

RP 222°65 LAP .83

RC 205.280 GL -4.01

PLANETOCENTRIC CONIC

C3 lS.192 VHL 4.024

LNCH AZHTH LNCH TIME

SO.O0 17 20 48

60.00 18 9 26

70,00 19 11 49

90.00 20 29 24

80.00 21 54 58

100,00 23 12 16

110.00 0 15 |I

DIITANCE 646.865

LOL 209.27 VL 32.589 GAL -4.51 AZL 90,50 HCA 207.15 SMA

LOP 56,40 VP 21,794 GAP ,O3 kip 89,56 TAL 332,74 TAP

GP -8.4! 2AL 138.67 ZAP 52,18 ETS 172.42 ZAE 91.41 ST[

DLA -8,59 RAL 350°64 MAD 6641,1 VEL 11.672 PTH S,Tt YHP 3o619 DPA -32,14 RAP Z90,93

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TiN INJ 2 LAT

2917o!8 -2?,32 86,03 208.56 130.60 18 9 25 1917.2 -9.88

2787,83 -22.80 78,19 210,37 124.18 18 55 54 1707.0 -7.61

2604.42 -18.68 66.04 213,09 119.13 19 55 13 1804.4 -5.47

2351,51 -15,85 49.25 214.74 115.76 21 8 46 1361.5 -3.07

2085.60 -14.50 29,52 215.29 114,55 22 29 41 1085,8 -3.27

1835.99 -|5.65 10.62 214.74 115.?6 23 42 52 836.0 -3.87

1851,24 -18,68 354,96 213.09 ll9,13 O 42 42 651.2 -5,47

ORGIT OETERMINATION ACCURACY

8T 138.0 SR 28,7 86 95,4

CRT ,9254 CRS -,g366 CST -.9994

LSA 169,8 NSA 10.8 $SA 1,4

ELI 140,5 EL2 10.7 ALF 10,96

ARRIVAL DATE JAN 21 |978

EARTH TO MARS

tOS.OS ECC ,20313 INC ,4986 V1 29,640

179.$7 RCA 147.47 APO 222,65 92 _4,098

180.50 ZAC 94,16 ETC 270.68 LYI ",10

ECC t.2_6S

1NJ 2 LONG

88.28

58.79

45.52

28.08

8.13

349.44

$34.44

DIFFERENTIAL CCIRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ J,5438 TRA 4,0584 TC3-5.6038 SAU 1.2|58 SGT 7597.8 SGR 793.0 $63 1221.4 ST 140.7 SR 28._ $8 94.4

ROE ,3829 RAM ,3365 RE3 -,3867 FAU ,13248 RRT .8896 RRF .9|22 HCF ,_,78 CRT ,91S8 CR8 -,9281 CST -,999_

FOE 3,4009 7RA 8,3342 FC3-7.0834 5SP 13179 3GB 7738.5 R23 ,0888 R13 ,9780 LSA 171.4 NSA 11.3 8SA 1,4

6DE !,3904 6RA 4,0703 6C3 5,8172 FSP 2263 5GI 7730.1SG2 360.T THA 5,25 EL! 143.1 EL2 !1.1ALF 10,4T

LAUNCH DATE APR 20 1971 FLIGHT T|M_ 278.00 ARRIVAL DATE JAN 23 1972

HELIOCENTRIC CONIC DISTANCE 650.951 EARTH TO MARS

RL 150,29 LAL -,DO LOt. 209,27 VL 32°397 6AL -4.60 AZL 90,55 HCA 208.22 5HA 15§.20 ECC .20431 INC ,555D V] 26.648

RP 223.04 LAP .26 LOP 57.50 YP 21.T5g ;AF -,13 AZP 69.51 TAL 332.29 TAP 180,51 RCA 147,36 APO 223,04 V2 24.654

RC 20?,907 GL -4.41GP -8,02 ZAL 139.08 ZAP 51.16 ET$ 172,52 ZAE 90,27 ETE 180.33 ZAC 94.55 [TC 270.72 LVI -.52

PLANETO¢ENTMIC CONIC

C3 16,_57 VHL 4,089 OLA -8.59 RAL 3|I,28 RAO 6641,3 VEL 11.687 PTH 6.72 VHP 3.653 OPA -31.13 RAP 291.06 [CC 1,2725

LNCH AZHTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG

50.00 17 23 50 2910,44 -2?,38 86,10 207.40 132,56 18 12 29 1918,4 -g,g5 66.33

80.00 18 12 41 2788.52 -82.83 78.23 211.23 124,16 18 59 10 1788.5 -7,64 58.63

70.00 19 IS 19 2604.3g -18,68 $6.04 213,g6 119.13 19 56 43 1604.4 -5.47 45.52

80,00 20 33 8 2360,76 -15,82 49,21 216.62 115.77 21 12 2g 1360.8 -3.83 26,04

go.o0 21 $8 45 2064,54 -14.47 29.46 216.18 114.56 22 33 29 1084.5 -3.23 8.07

100.00 23 18 0 1635,25 -15.62 10.57 215.62 115.77 25 46 35 833.2 -3.85 349.40

110.00 0 18 41 1651.21 -18,68 364.95 213,96 119,13 0 46 12 651.2 -5.47 334.44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DE¥_RNINA¥|ON ACCURACY

TDE 1,5869 TRA 4,1988 TC3-5,3988 6AU 1,2418 SGT ?840.2 SGR 768.0 SG3 1192.? ST 143.4 SR 2?,8 SS g3,3

RD[ .3640 NRA .3099 RC3 -,35?1FAU .12873 RRT ,8722 RRF .8952 RTF .g773 CRT .9060 CR$ -,9216 CST -.g991

FDE 3.3711FRA 8.249g FC3-6.7310 88P 13434 SGB ?876,6 R23 ,0837 R13 ,977T LSA 172,9 HSA 11,9 SSA 1,3

BOC t.8327 BRA 4.2082 BE3 S.6100 FSP 2214 $G1 7668.0 SG2 368,5 THA 4.82 ELl 145.G EL2 11.6 ALF 10,04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT( APR 20 Ig?l FLIGHT TII4_ 2|0.00 AtNIVAL DATE JAN 21 II78

N[LIOCEMYII¢ CONIC OISTANC[ G5§,052

RL tSO.2g LAL -,00 LOG. _Ot.lT VL 32,406 GAL -4.?0 AZL SO.Q| NCA 20|,}I IMA

RP 2t3.42 LAP .30 LOP 58.50 VP 21.?25 GAP -.30 AZP eg.4? TAL 331.04 TAP

mC Z10.348 GL -4.?? GP -?.e4 ZAL 131.$0 ZAP 50.23 ET$ I72.61Z*E 89.1S [7£

PLaN[T_[NTRIC ¢_lC

C3 I6.S34 VHL 4.115 OLA -6.74 RAL 3S|.?S _AO 164|o4 V[L 1|.?03 PTM I.?4 VMP

LNCH AZNTH LNCN T|HC L-I TIME |HJ LAT [NJ LONG |kJ RT ASC |NJ AZMTN |Hi TIN[

SQ.O0 17 26 40 Z9_.54 -27.47 S_.22 206.23 I_O.SI |8 IS 20

60.00 t8 t3 41 2?gO.t6 -22.89 ?8.33 212.08 124.12 lg 2 11

?O,O0 19 le 30 2605.47 -18,71 6S.10 214,83 Itg.tl 20 I 56

80.00 20 36 31 2361.27 -I5.64 4_.24 2]6.50 ||5.76 2I 15 $2

gO,O0 22 2 13 2084.?? -14.48 2g,47 217.07 114.$6 22 36 57

100.00 23 Ig 23 183S.75 ol5.64 10,60 216.50 ITS.?6 23 4g $8

tlO.OO 0 21 53 1632.28 -18,71 355.0_ 214.83 119.11 0 49 25

DI,FERENT IAL CCIqR[CTION$ HID-COURGE [X[CUTION ACCURACY

TOE 1._32Q TRA 4.3378 TC)-S,38g? BAU I°26?? 3GT ?g?g.2 3C_ 723,5 SG3 1164,0

ROE .3856 RRA .284T tiC3 -.3304 FAU .12492 RRT .8S26 RRr .8763 RTF .g769

WO[ 3.3426 FRA 6.1625 F¢3-6.3854 B6P 13666 369 80|].9 RZ3 .O?g3 RI3 .S772

60[ 1.6770 6RA 4.34?2 6¢3 $.5995 FSP 2;6? SQ| 8003,9 $G2 376.9 THA 4,43

(AITH TO IARI

105.)4 [Cc .toss2 IHc .606s v! 2e.t4e

I$1,SS RCA 14?.23 kPO 223.d4 V2 24.612

I40, J8 ZAC 9d.eO EYC Z?O,?6 LVJ -,02

3.68T OPA -]1.3! RAP Ill,t| ECC I.|?l?

PO CST TIM IMJ 2 EAT |NJ 2 LONG

1920.5 -IO.O$ 60.a2

!790.2 -T.?! SO.6I

I60S.S -$.Sl 45.3J

J36],3 -3.87 _0.06

1084.8 -3.24 e.O$

6_5,? -3,07 340.43

652,3 *S.Sl 334,50

Ol_6[T O[T(NH|MATJON ACC_ACY

ST t46.l Sk ZT,5 $$ 02.3

CRT ._g63 CR3 -*g141 (ST *.9990

LSA 174.6 MSA 12.2 SSA 1.5

[L1 146.2 EL2 12.0 ALF 9.ib
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 21 1971

MELI(XENTRIC C_NIC

RL 1SO.S3 LAL ".O0

RP 207.32 LAP "1.8S

RC St.291 GL "11,07

PLANETOCENTRIC CONIC

C3 38.323 VHL 6.191

LNCH A2NTH LNCH TIME

SO.DO IT 24 26

SO.DO 18 29 2

70,00 Ig 49 30

RO.DO 21 24 33

90.00 26 $8 57

100.00 O 11 20

110.00 O 51 $2

FLIGHT TIME IIS,O0 ARRIVAL OATE AUG IS tITI

O|STANC[ 3SZ,IS8 EARTH TO MAR8

$4,797 GAL *4,87 AZL 91,96 HCA 109.?I 8MA E39,20 (CO .$7990 INC I,Ot4S Vt 29.940

V2 26.420

LVI -19,09

LOt. 2IO.ES VL

LOP $19,97 VP 26,934 GAP 21.03 AZP $9.34 TAL 34E,21 TAP g!,92 RCA 145.35 APO SS0.04

Gt= 1,56 ZAL 129.64 ZAP |72.75 ETI IS?.42 ZAE 172.86 ET[ |13.46 ZAC I02.23 (TC 276.70

DLA -2D.og RAL 340.76 RAD 6690.! VEL le.5T9 PTH ?.44 YHP 10.355 DPA "lTo21 RAP $tS.49 ECC I.S3O7

L'I TIME INJ LAT ]NJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

288T,79 -26,01 84.46 206,79 ISI.36 !$ 12 $4 ISO?.7 -8.42 67.01

2718_59 -60,10 74,33 211.87 125.70 19 !3 20 1719,S -4.58 55.44

2492.04 "14.42 59.04 215.76 121.27 20 29 52 1482.0 -.81 39,12

2181.47 -10.06 39.80 218.35 118.26 22 0 54 1181,5 2.22 18.18

1976.94 -8.29 17.56 219.2g 117.14 23 30 13 876.9 3.45 $56.46

1655,94 "10.06 .17 218.35 118.26 0 38 $6 655.9 2.22 $39,55

1528.86 -14.49 347.96 215,76 121.27 I 17 21 528.g ".81 328.03

D|FFERENTIAL CCRRECTIONS

TOE -.6197 TRA-1.3184 TC3 -.04g0 BAU .OSSO

ROE -.5641 RRA .1923 RC3 .0996 FAU .05673

FOE .3811 FRA 1.3027 FC3 -.8299 BSP 2281

DOE .8380 BRA 1.3310 BCS ,1074 FIR lgl

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT ]421.6 SGR 564.7 SG3 145,3 8T 34,7 SR 26.2 S9 23.4

RRT .0732 RRF -.0790 RTF -.7963 CRT .7649 CR8 .5954 C$T .9719

SGO 1529.7 R23 -.0133 RI3 -,7566 LSA 46.4 MSA 17.0 8SA !.1

SGI 1422.3 SG2 $62,g THA 1.98 ELI 41.1 EL2 14.3 ALF 34.98

LAUNCH DATE APR 21 1971 PLIGHT TINIE t18,00 ARRIVAL DATE AUG 17 1971

HELIOCENTRIC CONIC

RL 150.33 LAL -.DO

RP 207.22 LAP -1.85

RC $6,455 GL "11.43

PLANETOCENTRIC CONIC

C3 36.211VHL 6.018

LNCH AZNTH LNCH TIME

SO.DO 17 26 38

60.00 16 30 43

?O.OO 19 51 48

80.00 21 28 35

90.00 23 3 21

tOO.DO 0 15 21

110.00 0 59 tO

DISTANCE 334.SGS EARTH TO MARS

LOL 210.29 VL 34°640 GAL -4.74 AZL 91,98 HCA 110.97 SMA 234,$0 ECC .36733 INC 1.9800 VI 29.640

LOP 321.23 VP 28.742 GAP 20.53 AZP 89.29 TAL 342.27 TAP 93.24 RCA 148.41 APO 320.74 V2 28.432

GP 1.62 ZAL 123.86 ZAP 171.91 ETS 168.36 ZAE t73.14 ETE 100.35 ZAC 102.24 ETC 276.79 LVI -19.20

DLA -20,40 RAL 340.97 RAD 6649.3 VEL 12.494 PTH ?.38 VHP 10.038 DPA -17.04 RAP 319.84 [CC 1.$939

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2866.91 -25.07 $5.38 206.14 131,86 18 14 29 1866.9 -7.39 66.13

2696.$2 -19.22 73,13 211.25 126.13 19 15 39 1696.5 -3.61 54.39

2458.14 -13.69 57.71 219.16 121,62 20 $2 46 1459.1 .10 37.87

2195.32 -9,21 37.33 217.77 118.53 22 4 29 1155.3 3.10 16.75

1849,53 -7.43 t5.80 218,72 117,3? 23 34 11 $49.5 4,33 394.94

1629.79 -9.21 358.69 217.77 118.53 0 42 3J 629.8 3.10 338.12

1504.96 -13.63 346.62 215.16 121,62 1 20 15 505.0 .10 326.79

DIFFERENT IAL CC_IRECTION8

T0( -.6090 TRA-1.2979 TC3 -.0280 BAU .0514

RDE -.5462 RRA .1731 RE3 .1024 FAU °037T5

FOE .3969 FRA 1.$992 FCS -.9025 BSP 2219

BD[ .8150 BRA 1.3093 ICS .1062 FSR 210

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1439.2 $GR $62,6 SG3 195,3 ST 34.9 SR 26.1 SS 24.4

RRT .0786 RRF ".0867 RTF -.7740 CRT ,7630 CRS .5954 CST .9720

SGB 1549,2 R23 -.0131 R|3 -.7742 LSA 46.9 N$A I?.1 $9A 1.1

SGI 1440.0 SG2 SSO,G THA 2.07 ELI 41.2 EL2 14.3 ALF $4.45

LAUNCH DATE APR 21 1971 PLIGHT TIE 120.OO ARRIVAL DATE AUG 19 1971

HELIOCENTRIC CONIC

RL 150.33 LAL -,00

RP 207.13 LAP -1.89

RC $6.701 Gb -11,80

PLANETOCENTRIC CONIC

C3 34,264 VHL 5.694

LNCH AZMTH LNCH TIME

30.00 17 28 52

60.00 IS 33 26

70.00 19 55 I1

80.00 21 32 43

90.00 23 ? 56

100.00 0 19 31

!t0.00 O 56 33

DISTANCE 337,187 EARTH TO MAR8

LOL 210.25 VL 34.491 GAL "4,61 AZL 92.00 HCA 112,23 8MA 230.39 ECC .35558 INC l.ggs4 Vl 29.940

LOP 322.50 VP 26,590 GAP 20,04 AZP 89,64 TAL 342,34 T_P 94,$7 RCA 148,47 APO 312.31 V2 26.449

GP 1.69 2AL 123.07 ZAP 171.04 ETS 169.12 ZAE 173.32 ETE go,oI ZAC 102,2S (TC 276.89 LV! -19.36

DLA "60.72 RAL $41.10 RAD 6648.0 VEL i2.410 FTH ?,$2 VHF 9°731 DPA -16,07 RAP $16,21 ECC 1,0839

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT 1NJ 2 LONG

2946,|8 -24,|2 02.31 205.59 132.34 18 18 18 1846.2 -6.35 89.29

2674,47 -18,33 71,95 210.66 126,54 19 18 ! 1074,S -2,64 53.39

2434.I5 -I2.77 36.38 214.58 121.gs 20 35 49 1434.1 1.02 36,62

2128.g0 -6.39 35.84 21?.2| 118.77 62 S 12 1128.9 s.gg 15.26

1821.79 "8.59 14.22 ' 218.18 117,57 23 SO 18 821.8 5.21 $53.38

1603,37 -0,39 337,21 217,21 118,77 0 46 14 603.4 3,99 396.66

148D,97 -12.77 349.$0 214.58 12t.95 I 23 14 481.0 1.02 325.53

DIFFERENTIAL CORRECTIONS

TOE -.6DIE TRA-t.2626 TC3 -.0231 9AU .OSI)

ROE ",9698 RRA ,1699 RCS ,1099 FAU .03904

POE .4066 FRA 1,413T FC3 ",9863 BSP 2344

BOE .6049 ERA 1.3030 ECS .It20 FSP E|S

LAUNCH DATE APR El 1971

HELIOCENTRIC CONIC

RL 190.33 LAL -.OO

RP 207.0S LAP °1.64

RC 57°030 GL "12,16

PLANETOCENTRIC CONIC

C3 32.464 VHL 5.698

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

SO.DO 17 31 7 2829,51 -25.17

30.00 18 36 13 2652.40 -17.43

?0.00 lg 58 40 2410.01 -11.90

80.00 21 3? 2 2102.15 -7.47

DO.GO 23 12 43 1793.38 -5.66

100.00 0 23 SO 1576.62 -7.47

110.00 1 2 2 1453.82 -11.90

DIFFERENTIAL CORRECTIONS

TOE -,6049 TRA-1.2848 TC3 -.0153 BAU .0513

ROE -.5120 RRA .1547 RC3 .1171FAU .04038

FOE .4217 IRA 1.4719 FC3-1.0767 BSP 2439

DOE .7925 DRA 1.2940 BC3 ,118| FSP 242

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1477.4 SGR 5S0.2 $GS |65,0 IT 35.9 3R 29,0 i$ 25.2

RRT .DIS7 RRF ".U945 RTF -,_,S? CRT ,T6S5 CR9 .5923 CIT .9701

SGB 1580.1R2S -,0158 RI3 -,7790 LSA 48.0 MSA 17.2 |Ok 1,1

00! 1476,3 SG2 SIT,7 TNA 2,|0 ELI 42.0 EL2 14,3 ALF 33,$7

FLIGHT TIME 122,00 ARRIVAL DATE AUG 21 1971

DISTANCE 339.g23 EARTH TO MARS

LOL 210.29 VL $4.391 GAL -4.48 AZL 92.0! HCA 1|3,50 8NA 226.5g E¢C ,34449 INC 2,0912 V! 29,640

LOP $23.?6 VP 26.$07 GAP Ig.56 AZP 89.20 TAL 342,42 TAP 95.92 RCA 148,$3 APO 304,64 V2 26,493

GP 1,74 ZAL 123.65 ZAP 170.10 ET$ 96g.?5 ZA[ 173.39 ETE gl,?4 ZAC 102.27 ET¢ 276.g6 LVl -19.95

DLA -21.05 RAL 341.37 RAD 064?.9 VEL 12.344 PTH ?,27 VHP g.434 DPA -t6.?1 RAP 316.58 ECC t.5349

INJ LONG INJ RT ASC INJ AZNTH INJ TZNE PO CST TIN INJ 2 LAT INJ 2 LONG

81,27 204.98 132.80 18 18 12 LS2S,5 -5.31 64.3?

70.77 210.09 126.g3 lg 20 25 1652,4 -1.67 52.27

$5.06 214.03 122.29 20 3S 50 1410.0 1.94 35.36

34.34 216,68 119.9g 22 12 4 1102,1 4.89 13.82

12.63 217,67 117.75 23 42 36 793.4 6.ti 391.79

395,71 216.68 118.99 0 50 6 5?6.6 4.89 335.16

343.g7 ?14.03 _22.25 1 26 lg 456.8 1,94 324.27

MIO-COURSE EXECUTION ACCURACY (_BIT OETERNINATION ACCURACY

SGT 1512,2 SGR $57.4 SG3 177,1 ST 36.0 SR 25.g $$ 26.0

RRT .0950 RRF *.1031RTF -,7947 CRT .7674 CRS .38g7 CST .g688

SGB 1611.7 R23 -,0171 R13 -,7950 LSA 49.0 MSA I?.3 SSA 1.1

SG1 1513.3 SG2 554.5 THA 2.32 ELI 42.7 EL2 14.3 ALF 32,42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH O&TE APR El 1971

HELIO¢EHTR1C CONIC

RL 150,33 LAL ",DO

RP SOS.ST LAP "1.$4

R¢ S?,440 GL "IZjS|

PLANET¢_ENTRIC CONIC

C3 3O.TGR VHL 5.550

LNCH AZNTH LNCH TIRE

SO.DO 17 33 23

GO.O0 IS 39 t

7O,OO 20 2 14

SO.OD 21 41 30

80.50 23 17 42

tOO,DO O 28 IS

110.00 1 S 38

LOL 210.29 VL

LOP 325.03 VP E9,t23 GAP 19.00 AZP Og,lS TAL 341.S! TAP 9T.27 RCA 148,59 APO 897,R5

95 l,ll ZAL 123.$1 ZAP |_,87 ET$ |TO,t? ZA[ t73.39 IT[ 94,80 SAC I52,29 [Y¢ 2??,05 LYI -1i,73

DLA -21,40 RAL 341.59 RAD G947.3 V[L 12,2?7 PTH ?.22 VHP S,147 DPA -16,94 RAP 31S.89 E¢C I.IOG9

Lol TIME INJ LAT |HJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2804.91 "22.21 80.24 204,44 t33.22 18 20 $ t804,9 -4,28 R3,51

2G30.33 "16.58 69.$1 209,54 127,30 19 22 92 1830.3 -.?0 51.22

2385,74 "11,01 53.73 213.50 122,54 20 42 O 1305.T 2.IS 34,09

2075.08 "G,SS 32.83 216,18 119.19 22 16 9 1075.1 5.79 12,32

1764,78 -4.75 1t.01 217,18 11T.91 23 4T 7 794,9 T,Ol 390,14

1549,53 "S,S8 354,20 218.10 |19.19 0 54 S 949.5 9.79 $33,S0

1432.56 "El,Or 342,65 213,50 122,54 I 29 29 432.6 2.08 323,0!

FLIGHT TIN_ ||4.00 4RRIVAL OATS AUG 2l tits

DISTANCE 342.798 EARTH TO MARS

34,219 GAL -4,35 AZL 9_,03 HCA l|4,TQ 9MA |23,|2 ECC ,33404 |NC 2.02Y2 VI 29.645
V2 ES.4S2

DIFFERENTIAL CCRRECTION6

709 -.6021 TRA-I,2?S6 TC3 -,0053 BAU ,0515

ROE ".4958 RRA .1456 RC3 .1250 FAU .04177

FOE .4354 FRA 1,5324 FC3-I,174| SiP 2526

BDE .?BOO IRA 1,2839 9C3 ,1252 FSP 261

LAUNCH OAT[ APR 21 197t

HELIOCENTRIC CONIC

RL 150.33 LAL -,DO LOL 210.25 VL 34.098 GAL

RP 206.90 LAP -1.84 LOP 326.29 VP 26,067 GAP

MIO-COURS[ EXECUTION ACCURACY CA|IT DETERMINATION ACCURACY

$GT 1545,1 SGR S$4,4 $93 189.0 9T 37.6 6R 29.7 68 26.R

RRT .1038 RRF -,1126 RTF -.7913 CRT .?691 CR$ ,5872 CST ,9875

SG9 1641.5 R23 -.0189 R13 -.7917 LSA SO,O MSA 17.4 SSA 1.2

$GI 1546,3 SG2 S50,9 THA 2,44 EL! 43.3 EL2 14,3 ALF 31.54

FLIGHT TIME 12i,OO ARRIVAL DATE AUG 25 1871

DI6TANCE 549.769

-4.23 AZL 92.04 HCA 119,03 8MA 219.99 £CC .32417 INC 2.9436

18.62 AZP 89,10 TAL 342.61 TAP 99,64 RCA 146,65 APO 291.25

RC 37,930 CA. -12,95

PLANETOCENTRIC CONIC

C3 28.280 VHL S.408

LNCH AZMTH LNCH TIME

SO.DD 17 35 41

60.00 16 41 55

?O,O0 20 5 SS

80.OO 21 46 9

gO,DO 23 22 54

IOO.O0 O 32 57

110.00 1 9 17

GP |.88 ZAL 123,§6 ZAP 168,36 [TS ITO.?l ZA[ 173,26 ET[ 78,41 ZAC 102.31 ETC 277,12

EARTH 70 MARS

Vl 29.240

V2 29,46R

LVl -|1,80

DLA -21,76 RAL341,?2 RAD 6646.7 V[L 12.215 PTH ?,17 VHP 9.860 DPA "16.37 RAP 317.28 [CC 1.4819

L-I TIME INJ LAT INJ LONG INJ RT ARC ZNJ AZMTH INJ TIME PO CST TIN INJ 2 _AT INJ 2 LONG

2?84.42 -21,25 ?9,24 203,93 133,63 IS 82 5 1784.4 "3,25 62.65

2608.29 "15,61 98,47 209,02 127.64 1g 25 23 1608.3 ,27 50.17

2361.36 "10,12 52.42 213.00 122.80 20 45 16 1361.4 3,79 32.81

2047.64 "9.$6 31.31 215,71 119.36 22 20 17 1047,6 6.71 10,78

1735.56 -3.02 9,37 216,72 118.04 23 91 50 735.6 ?,93 348.50

1522.11 -5.66 3S2.67 215.71 119.36 0 58 19 522.1 6,?1 332.16

1408.18 -10,12 341.33 2t3.00 122.80 1 32 45 408.2 3.79 321,75

DIFFERENTIAL CCMRECTIONS

TOE -,8962 TRA-I.2954 TC3 ,DOG3 |AU ,0522

ROE -.4SDO RRA ,1366 RC3 .1334 FAU ,04325

FOE ,4493 FRA 1.5865 FC3-1,2798 BOP 2599

BDE ,7670 BRA |,2727 6C3 ,1335 FSP 281

LAUNCH DATE APR 81 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUI'ACY

6ST 1576,! 9DR 551.0 693 201,9 8T 39.4 8R 2S,S 86 t?.l

RRT .1132 RRF -.1228 RTF -.7980 CRT ,??05 CR8 .5946 ClT .9662

6GO 1G99,6 R23 ",0202 R13 -.7994 LRA 50.9 NSA IT.S 68A I.t

6G1 1577.5 9G2 547.0 THA 2.58 ELI 43.0 EL2 14.2 ALF 30.?4

FLIGHT TI_ 120.00 ARRIVAL DATE AUG 27 1871

HELIOCENTRIC CONIC

RL 150.33 LAL -,DO

RP 208.85 LAP -!.65

RC 58,486 GL -13,35

PLANETOCENTRIC CONIC

C3 27,836 VHL 5.27S

LNCN AZMTH LNCH TINS

5O,OO 17 38 O

6D,OO 18 44 51

70.00 20 S 41

SO.O0 21 5O $9

90.00 23 28 2I

tOO,DO 0 37 47

110.00 I 13 4

DISTANCE 348,653 EARTH TO MAR8

LOL 2|0,25 VL 33.9?S GAL -4,11 AZL 92.06 HCA !17.30 SMA 217.04 [CC .31496 INC 2.D603 Vl 28,640

LOP 327.56 VP 25.918 GAP 18.16 AZP 89,D5 TAL 342.71 TAP lOO,O| RCA 148,T0 APO 289,38 V2 26,4?S

GP 1.95 ZAL 129,50 ZAP 197,43 [T$ 171,08 ZAE 173,09 ETE 72,72 ZkC 102,34 ETC 277,20 LV| -19.07

DLA -22.12 RAL 341.89 MAD 9849.2 VEL 12.|57 PTH 7,18 VMP 8,999 OPA -16.20 RAP 31 ?,S? [CC 1.4581

L'I TIME IMJ LAT INJ LONG INJ RT A6C INJ A8MTH INJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

8764,06 -20.29 ?8,25 803,44 134,0! 18 24 S IT64.1 -2,83 91,T9

8586.29 -14,19 07°33 800.53 127.96 19 27 57 1585,3 1.84 49.12

2336.89 -9.21 It.tO 812.53 I83.03 80 49 39 1336.9 4,72 3t,53

fOil,iS -4.73 29.77 215,27 119.5! 88 24 39 I019.9 ?.68 0,24

1705,62 "2,51 ?,7| 8IS,3O 119,|5 23 50 47 ?05,l 9.89 3iS,SO

|494,35 -4,73 351.14 825,27 I19.51 t 8 41 494.4 7.$8 330.81

1303.71 -9,21 340.08 812.53 123,03 I 36 T 353,? 4,T8 32D.43

DIFFERENTIAL CORRECTIONS

TOE **iSiS TRA*I,S5_| TC3 .0801 lAD .0534

ROE -.4140 RRA ,1879 RC3 ,14|1 FAD ,04494

FOE ,463? FRA I,$636 FC3-1,3945 lip 2668

lOS .?53l 9RA |,|954 9C3 .1433 FIP 305

LAUNCH O4TE APR 21 19?1

HELIOCENTRIC CONIC

RL t|O,SS LAL -,DO

RP 206.90 LAP -1.88

RC 50.13T GL "I3,76

PLAM2TOCEHTRIC CONIC

C3 25.519 VML 5,150

LNCH AZMTH LNCM TIRE

SD.OO 17 40 28

SO.DO 18 4? 51

TO.DO 20 13 35

80.OO 21 56 O

SO,DO 23 34 3

ID0.00 0 42 40

110.00 1 16 5?

DIFFERENT IAL C¢IqRECTIONS

TOE -,3886 TMA-I.24IR TC3 ,5341 |AU ,0990

ROE -.4501 RRA ,115T RC3 .1512 VAU .04651

FOE .4789 FRA 1.?341 FC3-1.5193 DIP 8?22

ROE ,7410 DRA 1.2476 BE3 ,1550 FSP 326

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1605.8 5GR 547.4 $93 219,5 IT 3i,O SR 25,3 IS 2S.T

RRT *|839 RRF ".1_40 R?F -,_aRS CRY .7180 CRI o0181 CIT ,SS4S

SG| 1199,0 R23 "*D219 RI3 ",1055 LRA SI,I MSA |?.1 IIA |,1

IG| 1609.1 $98 |42,? TMA 8,71 ELI 44,3 EL2 14,9 ALF 19,11

FLIGHT TIME 1)0,00 ARRIVAL OAT[ AUG 29 1671

D|ITAN¢2 352,D32 EARTH TO MARS

L¢_. ItO,ll VL 33,111 9AL -4,05 ASL 98,01 HCA t19,56 9MA 114,37 [C¢ ,30tDS INC 2,0??4 VI !1,140

LOP 326,93 VP 2|.?7Y GAP |?,T| AZP II,D| TAL 548,i$ TAP 101,39 RCA 149,76 APO I?l,II V! 16,411

GP 2,03 ZAL |85,41 ZAP |_,49 ST8 171,40 ZAE 172,|9 2TE IT.Ti IA¢ I58,38 [TC 87?.8? LVl -li,24

DLA -21.11RAL 348.D3 RAO 6Q45,i V[L |2.|05 PTM ?,D9 VHP 9,339 OPA -lI,D3 RAP 31 ?.11 [CC 1,4314

L-i TIME INJ LAT INJ LONG 1NJ RT ARC INJ AZMTH INJ TINS PO CST TIM INJ 2 LAT INJ 8 LONG

2?43,84 -19,33 T7.29 2D2,99 234.36 10 29 G 1743,8 -1,21 60,95

2994,3T -13.T7 96.21 208,07 128,26 19 30 35 1564,4 2.2D 48.07

2318,34 -8.30 49.?9 8|2.09 183.25 20 52 ? 1312.3 5.65 50,24

IR91.77 -3.79 29.88 814.89 |29.64 82 29 12 992,8 8.59 ?.6?

IS?S,S2 -!.89 9,01 215,91 110.22 24 1 $9 9?5,5 9.78 $49,06

1466,24 -3,79 349.59 2t4.86 119.64 1 ? 14 466.2 S.55 $2R,03

1359.19 -8.30 336.70 212.0g 183.25 I 39 36 359,2 S,65 318.15

MID-COUR8E EXECUTION ACCURACY ORB|T D[T[RHINATION ACCURACY

8GT 1633,1 8DR 943,6 SG3 290,1 8T 39,? 8R 25.1 88 22.?

RRT ,1348 RRF -,1464 RTF -,8111 CRT ,?73? CRS ,$S0| C8T ,tS35

9GB 1728.2 R83 -,0240 R13 -.$115 LGA 92.7 MGA 17.6 86A 1.2

691 I935.Q $92 939,D THA 2,89 EL1 44.6 EL2 |4,1ALF 29.28

98O



' JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 21 1971

M[LIOCENTRIC C_1¢

RL ISO,SS LAL -.DO

RP 806,75 LAP °1,8t

RC St,l$O GL "14,17

PLANETO¢ENTRI¢ ¢0141¢

¢S 2S,SOl VHL S*030

LNCfl AZMTH LNCN T|NE

SD,OO I? 41 45

6D.OO 18 SO 54

TO.DO 20 I? 35

80.00 tE 1 IS

90.00 21 40 3

100.00 D 48 3

110.00 I 20 ST

PLIGHT TIN[ |$t.O0 ARRIVAL DATE AUG 31 1871

018TANCE 893,893 EARTH TO NA!I

_OI. I10,11 VL 88o?lS. SAL "8,59 AZL I|,10 HCA Ill,18 INA Itl,I! ECC ,tiYl0 INC 2,Dt$D V! IS,lAD

LOP 830.10 VP 25,G43 GAP |?.l? AZP 8S.lt TAL 342.9S TAP 102,?l RCA IAI,81 APO 275.08 V2 !l,487

GP 2.|1ZAL 123.32 ZAP |IS.|{ ETI S?I,il ZAE 172.68 [TE t8.S8 ZAC 102.43 ETC 277.34 LVI -19.40

OL* "|E.90 RAL |4|,IS RAD QI41,1 VEL |2,0|3 PTH ?,04 VNP 8,01§ DPA *IS.SG RAP $18.13 ECC 1.4114

L-| T|NE INJ LAT INJ LONG INJ RT ARC INJ AZNTH ZNJ TINS PO CST TIM |NJ 2 LAT INJ 2 LONG

8723.?1 -18.38 7e.34 202.53 134,70 18 26 D |?23.8 -,21 80.11

2341,64 -12.85 65.11 20?.64 128.53 19 33 17 1542.5 3.16 4?,02

2287,?| "7.38 48.47 211.68 123.44 20 55 48 1287.7 8.58 28.96

1963.29 -2.83 26.65 2t4.48 119.74 22 33 38 963,8 9.46 S.D6

1644.61 -.89 4.21 215.56 118.27 24 ? 28 644.6 10.72 343.28

1437.7? -2.83 848.02 214.48 |Ig.74 1 12 D 43?.6 9.40 327.43

1334.53 -?.36 837.39 211,68 123.44 I 43 12 334.5 6.58 317.8S

DIFFERENT IAL CCRRECTION$

TOE -.583S TRA-I._297 TC3 .0486 DAU .0566

RDE -.4356 RRA .109? RC3 .1608 FAU .04827

FOE .4943 FitA 1.6084 FC3-1.651? BSP 2?82

ODE .7284 B_A 1.2346 BE3 .1679 FSP 362

LAUNCH DATE APR 21 1971

N|O-COQR$E EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

6GT 1660.2 8DR 639.6 $03 245.6 8T A0.3 SR 24.9 88 30.6

RRT .IA?D RRF -,1596 RTF -.6171 CRT .7755 CR$ .S778 CST .6620

8G8 2745.6 R28 ",0261 R13 -.6176 LSA 53.6 NSA 17.? SSA 1.2

601 1662.3 SG2 533.0 TNA 3.05 ELI 45.3 EL2 14.0 ALF 28.60

FLIGHT TIME 134.00 ARRIVAL DATE 6EP 2 1971

HELIOC£NTRI¢ CONIC DISTANCE 358.633 EARTH TO MAR8

RL 150.33 LAL -.00 LOL 210.25 VL 33.653 GAL "3.?8 AZL 92.11 HCA 121,10 6MA 209.8? ECC .28998 INC 2.1130 V! 29.640

RP 206.?2 LAP -1.81

RC 60.653 GL -14.$9

PLANETOCENTRIC CONIC

C3 24.175 VHL 4.917

LNCH AZHTH LNCH TIN[

50.00 17 45 11

60.00 16 54 2

70.00 20 21 43

60.00 22 6 43

90.00 23 46 22

100.00 0 S3 31

110.00 1 25 5

LOP 331.37 VF 25.515 GAP 16.84 AZP 88.91 TAL 343.08 TAP 104.18 RCA 148.87 APO ZTD.46 V2 26.491

GP 2.20 ZAL 123.21 ZAP 164,52 ET$ 171.92 ZAE 172,46 ETE 60.99 ZAC 102.46 ETC 277.40 LVI -19.57

DLA -23.30 RAL 342.31 MAD 6644.6 V[L 12.006 PTH 7.00 VHP 7.840 DPA -15.69 RAP 318.39 [CC t.3979

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZNTN INJ TIN( PO CAT TZM INJ 2 LAT INJ 2 LONG

2703.93 -17.42 75.42 202.15 135.00 16 30 15 1705.9 .79 59.28

2520.80 -11.92 64.01 207.24 128,79 19 36 3 1520.8 4.12 45.98

2263.03 -6.46 47.17 211.30 123.61 20 59 26 1263.0 7.51 27.63

1934.42 -1.85 25.06 214.15 119.81 22 36 57 934.4 10.41 4.43

16t3.02 .13 2.53 215.25 118.28 24 13 15 613.0 11.67 341.44

1406.90 -1.85 346.43 214.15 119.81 1 17 O 408.9 10.41 325.79

1309.84 -6.45 336.08 211.30 123.61 I 46 55 309.8 T.Sl 316.54

DIFFERENTIAL CORRECTION8

TDE -.5776 TRA-I.2166 TC3 .0640 BAU .0590

ROE -.422E RRA .100? RC3 .I708 FAU .05016

FOE .5101 FRA 1.8864 FCS"I.T960 BSP 2830

DOE .Y156 6RA 1.2207 6C3 .1926 F8P 379

LAUNCH DATE APR 21 1971

HELIOCENTRIC CONIC

RL 150.33 LAL -.DO

RP 206.70 LAP -1.80

RC 61,483 GL -19,01

PLANETOCENTRI¢ CONIC

C3 23.133 VHL 4.810

LNCH AZMTH LNCH TIME

SO.OO 17 47 36

60.00 16 S? 14

70.00 20 25 99

80.00 22 12 26

9D.O0 23 53 2

100.00 O SS 14

110.00 I 29 21

MID-COURSE EXECUTION ACCURACY

6GT 1665.2 $GR 535.4 $03 262.1

RRT .1604 RRF -.I?45RTF -.8228

SGB 1768.2 R23 -.0285 R13 -.6235

801 1687.6 SG2 527.7 THA 3.23

FLIGHT TINE 136.00

DISTANCE 362.046

LOL EIO.IS VL 33,561 GAL -3.60 AZL 92.13 HCA 122.37 8HA 207.36 ECC .28261 INC

LOP 332.84 VP 25.393 GAP 16.4! AZP 06.86 TAL 343.22 TAP 10S.58 RCA 148.92 APO

GP 2.30 ZAL 123.08 ZAP 103.51 ET3 172.12 ZA[ 172.25 ETE 5?.23 ZAC 102.54 [TC

ORBIT DETERMINATION ACCURACY

ST 40.9 SR 24.7 86 31.8

CRT .7774 CR3 .5756 CST .9609

L8A 54.4 HSA 17.S SSA 1.2

ELI 45.7 EL2 13.9 ALF 27.96

ARRIVAL DATE 8EP 4 1871

EARTH TO MARS

2.13t5 Vl 26.640

266.25 V2 R6.494

2?T.46 LVI -16.?4

EC¢ 1.3007

INJ 2 LON6

38,46

44.94

21.31

2.75

339.55

324.12

315.23

DLA "23.71RAL 342.43 RAD 6644,2 VEL 11.963 PTH 6.96 VflP ?.603 DPA "15.53 RAP 318.6I

L-| TIME ZNJ LAT |NJ LONG INJ RT ASC INJ AZNTH ZNJ TIME PO CST TIN INJ 2 LAT

2884.27 "IS.4T ?4.51 201.78 135.29 18 32 23 1684.3 1.70

2499.19 -11.00 62.64 206.88 129.02 19 38 53 1499.2 5.06

2230.20 -5.51 45,06 210.96 123.76 21 3 1T 1238.3 8.43

1609.12 -.IS 23.45 213.85 119.65 22 44 II 905.1 11.34

1560.SS |,!? .72 214.98 !18.26 24 19 22 580.? 12.82

13T6.$8 -.86 344.82 213.81 119.85 ! 22 13 379.6 11.34

1285.10 -9.51 334.78 210.96 123.76 I 50 46 205.1 0.43

DIFFERENTIAL CONRECTIONS

TD[ -.5720 TRA-I.2029 TO3 .0801BAU ,0S|3

ROE -.4090 RRA ,0917 IC3 .1618 FAU ,05219

FOE .3262 FRA 1.9684 FC3-I.gS33 DIP 2884

602 .Y032 DRA 1.2084 6C3 .1962 FSP 408

MID-COURSE EX[CUTIOR ACCURACY _qOlT DETERMINATION ACCURACY

8GT I?OO.? $GR S31,1 $03 279.? 8T 41.4 SR 24.4 SS 32.6

RflT .i748 RRF ".1904 RTF "._?l CflT .7796 CRI *$731CI! ,9588

SG2 1789.3 R23 ".0312 Rt3 -,8281 LSA 55.3 MSA 1?.8 SSA 1.2

SGt 1711.5 3G2 522.0 THA 8.43 ELI 41.0 EL2 13.7 ALF 27.36

LAUMCM OAT[ APR 21 1671 FLIGHT TIME 138.00 ARRIVAL DATE $EP 6 1971

HELIOCENTRIC CONIC

RL 150.33 LAL -,DO

RP 206.60 LAP -1.76

RC 62.398 GL -|5,44

PLANETOCENTRIC CONIC

C3 22.170 VHL 4.708

LNCN AZMTH LNCH TIME

50.00 t7 S0 9

60.00 19 0 30

T0.00 20 30 23

80.00 22 18 25

90.00 0 4 2

100.00 1 S 13

!10.00 1 33 45

DIFFERENTIAL CCRRECTI(_I6

TOE -.3657 TRA-I.1867 TC3 .0969 BAU .0636

RDE -.3962 RRA .0827 RC3 .1922 FAU .05435

FOE .5427 FRA 2.0547 FC3-2.1224 26P 2934

60E .6906 BRA 1.1915 9C3 .2153 FSP 439

DISTANCE 365.320 EARTH TO MARS

LOL EID.23 VL $8.4T2 GAL -3,57 AZL 82,15 HCA 123.84 6MA 203.66 ECC .2?566 INC 2.15DS Vl 29.640

LOP 333,91 VP 26,277 GAP 16,00 AZP 88,8| TAL 343,35 TAP I06,89 RCA 148,g? APO 262.55 V2 2S,4SS

GP 2,40 ZAL 122,66 ZAP 162,47 ET$ I72,30 ZAE 172.0T [TE $4,66 ZAC 102.60 ETC 277,$1 LVI -IS.90

DLA -24,13 RAL 342.5? MAD 6643,8 V[L It.g23 PTH 6.93 VHP ?.3T4 DPA -15.36 RAP 310.82 ECC !.3649

L-| TIME INJ LAT |NJ LONG ZNJ RT A3C INJ AZNTH tNJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

2664.62 -15,33 ?3.63 201.44 135.56 18 34 34 1664.8 2.?6 37.65

247?,70 -ID,08 61.87 206.54 126.23 lg 41 48 14TT.T 6.00 43.gt

2213.48 "4.$7 44.56 210.60 123.88 21 7 16 1213.5 g.$6 24.98

1875.34 .15 21.62 213.59 116.86 22 46 41 875.3 12.28 1.04

1547.40 2.24 358.86 214.73 118,20 D 29 49 $47.4 13.59 337.59

134g,81 ,15 343.1g 213.59 116.86 1 2T 43 346,8 12.28 322.41

1260,30 "4.5? 333,47 2t0.66 123,88 1 $4 45 260.3 g.36 313.g0

N|D-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

$GT 1730,3 8DR 526.7 $03 298.3 ST 41.8 SR 24.2 IS 53.6

RRT .lgDs RRF -.20T8 RTF -.8328 CRT .7819 CR8 .5T12 CST .6570

$GB t$08.T R23 -.0342 R13 -.8336 LSA 56.1NSA 1T.g $SA !.2

SG1 1733.3 SG2 316,1THA 3,64 ELI 46.4 EL2 13,6 ALF 26.80

681



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE APR 81 1971

NELIOCENTR|C CCNIC

RL 130.33 LAL ",DD

RP 208,67 LAP -|,78

RC 63.3Y8 GL -15.88

PLANETOCENTRIC CONIC

C3 21.279 VHL 14.613

LNCH AZMTH LNCH TIME

GO.DO 1• 52 42

SO.DO 19 3 51

• D.O0 20 34 53

80.00 22 24 43

90.00 0 11 33

100.00 I 11 30

liD.DO 1 38 18

FLIGHT TIME IA0.00 ARRIVAL DATE 6EP ) 1971

OISTANCE 369.053 EARTH TO MARl

LOG, E1O,ES VL 33,386 GAL -3,48 AZL 92,17 HCA l|4,ll IRA _03,66 [CO ,_iDII INC Z,1101 Vl 11,640

V2 26.498

LVI -80.08

OLA "24.35 RAL 342.70 RAO 6643.4 VEL 11.886 PTN 6,g0 VHP ?.152 DPA "15,20 RAP 319.00 ECC t.3SOE

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAY INJ E LON6

2643,6! -14.39 TE.T6 201.14 135,60 18 36 47 1645.6 3.?2 56.84

2456,37 -9,16 60,82 206.24 129.42 19 44 48 1456.4 6.93 48.ST

2188.62 -3.63 43.25 210.39 123.98 21 11 24 1188.6 10.28 23,64

1845.02 1.18 20.16 213.36 119.84 22 55 28 845,0 13.23 359.29

1313,09 3.34 336.95 214.50 118,10 O 36 4? S13,1 14,5? 333.54

1319.49 1.18 341.53 213,38 119.84 1 33 30 SI9.S 13.23 320,96

1235,44 -S.63 332.17 210.39 123.98 ! 58 53 235.4 10.28 312.56

LOP 335,18 VP 25.166 GAP 15,59 AZP 88,76 TAL 343,50 TAP 108,40 RCA 149.01 APO 2SS,TS

GP 2,50 ZAL 122,61 ZAP 161,41 ET6 172,45 ZAE 171.92 ETE 53,23 ZAC 102.68 ETC 277.58

DIFFERENTIAL CCRRECTION$

TOE -.SS98 TRA-I.I•39 TC3 ,1131 BAU .0663

ROE -.3840 RRA .0736 RE3 .203? FAU ,05663

FOE .5603 FRA 2.1455 FC3-2,3039 68P 2974

SOD .S?e8 BRA 1.1762 BC3 ,2330 FSP 472

LAUNCH DATE APR 21 1971

HELIOCENTRIC CONIC

RL 150.33 LAL -.00

RP 206.68 LAP -1.77

LOL 210.25 VL 33.306 GAL

LOP 336.45 VP 25.961 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DET[RNIN4TION ACCURACY

SGT 1750,4 SGR 522.3 $63 318,5 ST 42.3 6R 23.9 88 34.•

RRT .2079 RRF -.2270 RTF -,8373 CRT .7849 CR8 .5698 CST .9552

$68 1826.7 R2S ".0375 R13 -.8382 LEA 56.9 NGA 17.9 68A 1.2

661 1754.1 SG2 509.9 THA 3.88 ELI 46.7 EL2 13.4 ALF 86.26

FLIGHT TIME 142,00 ARRIVAL DATE 8EP lO 1971

DISTANCE 3?2.640

-3.36 AZL 92,19 HCA 126.18 SNA 202,23 ECC .26293 INC 2.1903

15.19 AZP 88.71 TAL 343.64 TAP 109.82 RCA 149,06 APO 255.41

RC 84.414 GL -16.32

PLANET_ENTRZC CONIC

C3 20.455 VHL 4.523

LNCH AZNTH LNCH T|N[

5O.OO 17 55 18

GO.GO 19 • 17

?O.OD 20 39 38

80,00 22 31 21

go. D0 O 19 38

100.00 1 18 9

110.00 I 43 O

6P 2.61 ZAL 122.66 ZAP 160.33 ITS 172.39 ZAE 171.81 ETE 52.00 ZAC 102.77 ETC 27?.60

EARTH TO MAR8

VI 29.640

V2 26.496

LVI -20.23

DLA -24.99 RAL 342.82 RAG 6643.0 VEL 11.852 PTH 6.87 VHP G.937 DPA -15.03 RAP 319,15 [CC 1.3369

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

2626.60 -13,66 71.91 200.86 136.03 18 39 4 1626.6 4.67 56.05

2433.13 -8,24 59,78 205.98 129.39 19 47 52 3435.1 7.86 41.84

2163.64 -2.68 43.93 210.15 124.06 21 IS 41 1163.8 11.19 22.29

1813,99 2.23 18.45 213,21 319.78 23 I 33 814.0 14.16 357.48

1477.41 4.48 354.94 214.46 117.93 O 44 16 47?.4 15.57 333.40

1288.48 2.23 339.82 213.2_ 119.78 I 39 37 288.5 14.18 318.84

1210.45 -2.68 330.86 210.15 124,06 E 3 11 210,5 11.19 311.21

DIFFERENTIAL CORRECTIONS

TD( -.$413 TRA*I.1469 TC3 ,1518 BAU ,0722

ROE -.3710 RRA .0645 RE3 ,2180 FAU ,05912

FOE .5761 FRA 2.2399 FC3-2,$020 BSP 287I

BOG .8569 BRA 1.148T BC3 ,2639 FSP 503

LAUNCH DATE APR 21 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTZCN ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1748.9 6GR 318,0 SG3 339,6 ST 41.9 6R 23.6 8) 35.7

RRT .2268 RRF -,2474 RTF -,6478 CRT .7846 DR8 .SDTI CST .9344

)GB 1824.0 R2S -.0388 R13 -.8488 LSA 57.1 MSA 18.0 98A 1.2

861 1753.2 SG2 593.3 THA 4.19 ELI 46,2 EL2 13.3 ALF 28.16

FLIGItT TIME 144.00 ARRIVAL DATE GEP 18 1971

DZSTANCE 376.275 EARTH TO HARD

RL 150.33 LAL ".80

RP 208.6R LAP "1.79

RC 93,$12 GL °16.77

PLAN(TOC[NTRIC CONIC

C3 19.886 VHL 4.430

LNCH AZNTH LNCN TIRE

SO,DO IT 97 57

80.00 19 10 40

70.00 28 44 SO

9D.DO 22 39 Zl

90.09 O 28 tO

100.00 I 23 $

110.00 I 47 52

LOL 810,29 VL 33.233 GAL -3.30 AZL 92.21 HCA 127.45 ERA 200.71 DEC .2371! INC 2.2114 Vt ER.R4O

LOP $$T.72 VP 84,980 GAP 14.80 AZP 88,65 TAL 343.79 TAP 111.83 RCA 149.11 APO 232.$2 Y2 28.49S

GP E,?3 2AL 122.S0 ZAP 139.22 ET) 172.70 ZAE |71.74 ETE SI.E3 ZAC 102.96 ETC EY?.64 LVl "20.39

DLA -RE,43 RAL 348.94 RAD 6642.7 VEL 11,820 PTH 6.84 VHP 6,T2S DPA -14.07 RAP 319o21 ECC 1.S248

L-I TIN[ INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ E LON6

2607,92 -IE.75 ?I.O9 200.62 139.24 18 41 24 1607,9 5.91 53.29

84|4,14 -?,32 59.?6 203,?5 129,74 19 51 2 1414,1 $,77 40.82

2139.66 -1,73 40,64 209.97 124.12 21 20 8 !138.7 12,10 20,93

1762.SS 3,29 16.71 2IS.09 !19,6R 28 8 3 ?82.4 15.13 35S.61

1440.29 5.6T 352,06 214,39 lt?.7S 0 52 21 440.3 tD,SS 331.14

1259.02 3.29 )38.08 213,QG 119.69 ! 46 5 258.8 15.13 319.98

11|S.50 -1.73 329.56 209.97 124,12 2 ? S? leS.S 12.10 SD8.I4

DIFFERENTIAL CCRRECTION|

TD[ -.3.?12 TRA*I.1344 TC3 .IS)2 BAU ,0727

ROE -.3909 RRA .OSSt RE) .2284 FAU *06194

rOE .S651 FRA 2.$40Y FC3-|,7092 DiP 2995

ROE .9503 IRA 1,|371 D¢3 ,2T6| FIP 544

LAUNCH DATE APR E1 IS?l

HELIOCENTRIC CONIC

RL 150.33 LAL -.00

RP 208.71 LAP -I,74

RC 68.66? 6L -tY,2l

PLANETOCENTRIC CONIC

C3 18.696 VHL 4,336

LNCN AZNTH LNCH TIRE

SO.DO 19 O 39

80.00 18 14 24

?O.O0 20 49 32

80.00 22 49 49

90.00 O 37 50

SOD.DO 1 32 $4

110.00 1 52 34

DIFFERENTIAL CORRECTION&

TOE -.5379 TRA-I.1230 TC3 ,1633 OAU .0?41

ROE -.3497 RRA .0456 RE3 .2415 FAU .06437

FOE .8142 FRA 2.4471 FCS-2.9333 06P 3096

BOG .9418 ERA 1.1238 BCS .2916 FSP 585

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

)6T 1773.9 )GR SI3.i SG3 SGE.! IT 42.6 IR 23.S 88 39.8

RRT .2470 RRF ",E?OO RTF -._.79 CRY ,7900 CRI .S6lS Ell .9918

SGB 1849,9 R23 -.0441RI3 -.5490 LSA $8,2 MSA 18.0 |SA 1,2

|61 |778,9 362 496,6 THA 4.44 ELI 4i.8 EL2 13.0 ALF 25.49

FLIGHT TIME 146,00 ARRIVAL DATE 9EP 14 1971

DIGTANCE 379,95G

LOL 210.25 VL 33.163 GAL °3,21 AZL 92,23 HCA 128.71 GMA 199.30 ECC .251RS INC

LOP 338,99 VP 84,6G3 GAP 14,42 AZP 88,60 TAL 543.R3 TAP 112,63 RCA 149.13 APO

GP R.89 2AL $82,34 ZAP 158,08 IT3 1?2,80 ZAE 171,72 IT( 30.82 ZAC 102,97 (TC

[ARTN TO MAR8

2.ESSO Vl 89,840

249.49 V2 88.493

2T?.6? LVl -EO.SS

DLA -25.R7 RAL 343.06 RAD 6642.4 V[L II.?DD PTH 6.8! VHP 6.526 SPA -14.?0 RAP 319.37 ECC t.SIE6

L-| YIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO ¢$T TIH INJ 2 LAT INJ E LON6

2589,S0 -11.84 ?0.29 200.41 136,43 18 43 46 IS89,S G.S3 94.48

8393.31 -R.42 57,75 2D5,§3 129,87 19 54 16 1393.3 9,6T $9.79

2113.63 -.?? 39.33 209,82 124,t5 21 24 46 1113.G 13.01 19,SS

!749.81 4,39 14.92 213.02 119,38 23 14 96 749,6 16.10 353,88

1401,10 R,90 330.64 214.39 117.49 l I 1! 481,1 17.61 328.T3

1284.29 4.Sg 336.29 213.02 119.56 I 92 58 224.3 16.10 313.05

1160.43 -.77 328.23 20g.62 124.15 2 12 19 160.4 13,01 308.4?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 17D2,0 6DR $10.0 863 386.1 6T 43.1 8R 23,0 68 37.D

RRT ,266? RRF -,2945 RTF -,D4g2 CRT .?g49 CR6 .$660 C9T ,9489

6GB 3863.2 R23 -.0498 R13 -,8305 LSA $9.1MSA 18,1 88A 1.2

68! 1797,? 662 489.? THA 4,72 ELI 47.1 EL2 12.8 ALF 24.9?

662



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUN¢M OAYE APR 21 19YI

M|LI_XEMTIlC ¢_!¢

RL ISO,3S LAL -,DO

RP lOS,?3 LAP oI,T3

RC IT.IT? GL -IT.S?

PLANET¢_ENTRI¢ C@NIC

¢3 18,350 VML 4,284

LNCM AZNTN LNCfl Tlk_

gO.DO 18 3 24

BO.O0 19 18 T

?O,OG 20 84 46

80,00 22 S3 45

gO.GO O 48 20

tO0.OO I 40 30

119.00 I 58 8

FLIGHT TIME 148,00 ARRIVAL DATE lEP 18 IITI

01STANCE M),378

33.09t GAL "3.13 AZL 9Z,tG NCA ||l,ll SMAL_. ttO.tl VL

LOP 340,tl VP |4,T71 GAP I4,0S AZP 80,S5 TAL 344,08 TAP 114,06 LCA 149.19

GP 3,00 ZAL 12|.1T ZAPISS.92 IT8 17|,88 ZAE IT1.79 ETE 51.08 ZAC lO3,0g

GLA "2L.32 RAL $48,18 RAG 4642,1 VEL 11,T63 PTH 6,?9 VHP 9.334 DPA -14,$4

L-! TIM_ INJ LAT lNJ LONG INJ RT ASC INJ AZMTN INJ' TIME PO CST TIM

2571.33 -10.94 69.48 290.25 189.60 18 48 16 t571.3

2372.68 -5.51 SL.?5 205.40 129.99 19 ST 39 1372.6

2088.47 ,19 38,02 209.71 124.15 21 29 34 1088.5

1716,19 8.52 13.06 213.01 119,39 23 22 18 716.2

1359.17 8.21 848.26 214.47 lIT. 16 I lO 39 359.2

1190.$6 5,52 334,43 213.91 119.39 2 0 20 190.7

2138,28 .19 326.94 209.71 124.15 2 17 3 t35.3

EARTH TO NAIl

lt?,Sl [CO *t4947 INC 2.25|4 V| 89.840

APO 248,79 Y2 2i.488

[TC 277,70 LV! -20,71

RAP 318.44 ECC 1.3020

|NJ 2 LAT INJ 2 LONG

7,44 53,71

10.56 38.77

13.91 18.16

IY,GY 351,66

18.69 326.15

17007" 313.03

13.gl 307,GY

DIFFERENTIAL CORRECTION8

TOE -.5322 TRA-I.IO6? TC3 .1740 LAU ,OTIS

ROE -.3382 LRA .0389 RE3 .2582 FAU ,0672T

FOE .6336 FRA 2,5589 FC3-3.1736 BSP 3192

BOg ,8311 BRA 1.1073 Be3 .3089 FSP 628

MID'couRsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6ST |804.5 SGR 506,4 SG3 411,6 8T 43,4 8R 22.? 88 39,1

RRT ,2823 RRF -.3211 RTF -,8599 CRT ,8000 CR3 .5658 ¢3T .8461

$GB 1874.2 R23 -,0586 R13 -,8528 L3A 59,g MSA 18.1 SSA 1.2

SOl 1811.1 892 482.6 THA 5.05 ELI 47.3 EL2 12.5 ALF 24.54

LAUNCH DATE APR 21 1971 FLIGHT TIME 150.00 ARRIVAL DATE SEP 18 1971

NELIOCENTLIC CCNIC

RL 150,33 LAL -.GO

RP 206.77 LAP "1,71

RC 69.140 GL -18,14

PLANETOCENTRIC CONIC

DISTANCE 88?.488

LOL 210,28 VL 33.053 GAL -3,05 AZL 92.28 HCA 131.25 )HA

LOP 341.52 VP 24.683 GAP 18,68 AZP 88,50 TAL 344.22 TAP

GP S,14 ZAL 12|.99 ZAP 155,72 ST) 172,95 ZA[ 17t.92 (TE

EARTH TO MARS

196,77 ECC .24182 INC 2.2788 VI 28.640

115.47 RCA 149.23 APO 244.31 V2 26.485

51.73 ZAC 103,22 £TC 277.72 LVI -20,87

C3 17.785 VHL 4.214

LNCN AZNTM LNCH TIN[

50.00 18 6 14

60.00 19 21 58

70.GO 21 O 12

SO.DO 23 2 13

SO.G0 1 0 13

lOG,GO l 48 l

110.00 2 3 34

DLA -26.78 RAL 345.80 LAD 6641.8 VEL 11.738 PTH 6.77 VHP 6.146 DPA -14,88 RAP 319.47 [CC 1.2L22

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2553,48 -lO.O9 68,71 200.09 t38.75 18 48 47 1553.5 8.33 52.95

2382.17 -4.62 S5.T6 205.28 13G.O8 29 l 7 1352,2 11.44 37.75

2063,17 1.16 86.70 209,65 124,14 21 34 85 1063.2 14.80 IS.74

1681,22 9.68 11o1| 218,06 119.17 23 30 14 681,2 18.06 849,53

1813,36 9,63 345,64 214.63 116.72 I 22 7 3t3,4 19,81 323.23

liSS,$9 6.68 332,49 218.06 119.17 2 B 16 155.7 18.06 310.90

1109096 1,16 3|5.62 209.65 124,14 2 22 4 llO.O 14.80 305.66

DIFFERENTIAL CORRECTION8

YOE -.5289 TRA-I.0887 TC3 .IL4I |AU ,OTTL

ROE -.3290 LLA ,0236 LC3 ,2BLT _AU ,07034

FDE ,6539 FRA 2.8769 FC3-3.4298 LSF 3129

ODE .8204 BRA 1,0890 LC3 .S|69 FSP 678

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1012.5 $Gq 503,4 893 430,6 ST 48.6 8R 22.4 83 40.8

LRT ,5177 RRF -,3498 RTF -.8528 CRT .$055 CR8 .5683 CST ,9433

8GD 1881.1 R|S ",0920 R15 ",L546 LGA 69.7 MSA 18.2 83A 1.2

8Gt 15|0,1 $92 475.3 THA 5.4! ELI 47,4 EL2 12.2 ALP 24,18

LAUNCH DATE APR 21 19Y1 FLIGHT TIME IS2.OO ARRIVAL GATE 3EP 20 lgTI

NELIOC[NTRIC C_NIC

LL 159.33 LAL ".GO

RP 206,81 LAP "I.?O

RC ?0.455 GL 018,89

PLANETOCENTRIC CONIC

C3 17.207 YHL 4.I48

LNCH AZMTM LNCH TIME

50.00 18 9 7

80.00 19 25 49

70.00 21 S 81

80.0O 23 11 28

90,00 1 14 10

100.00 1 58-19

110.00 2 9 13

DISTANCE 391.254

LOL 210,28 VL 32,974 GAL -2,98 AZL 92.30 HCA 132.52 8MA

LOP 342.?9 VP |4,599 GAP 13.32 AZP 88,44 TAL 344,86 TAP

GP 3.30 ZAL 121,82 ZAP 154,50 ETS 173.01 ZAE 171.93 [TE

EARTM TO MARS

195.64 ECC .23705 INC 2.3028 Vl 29.640

110.88 RCA 149.26 APO 542,02 V2 26,480

52.88 ZAC 103.37 [TC 277.74 LVI -tl.O3

GLA -27.23 LAL 348.45 RAG 6641,5 ¥[L lI.TS5 PTM 6.78 VHP 5.964 DPA -14.22

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM

2338,90 -9.19 97.95 199.99 156.89 18 51 23 1535.9

2331,8T "3.73 54,79 205,20 130,16 20 4 41 1331.9

2037,T2 2.13 85.3? 298.63 124.10 21 39 48 1037.7

1644.51 7,89 9.07 213.17 118.89 25 38 52 844.5

1281.50 It.20 842.64 214.92 116.14 ! 35 It 261.5

!118.99 ?,89 330.44 213.17 118.89 2 16 54 11g.0

1084.54 2,13 324.29 E09.63 124.10 2 27 18 84.5

RAP 319.47 ECC 1.2832

1NJ 2 LAT INJ 2 LONG

9.20 52.19

12.30 38.74

15,69 15,31

IS.07 347.27

21.02 31g,gl

19,07 308,64

15.69 304,23

DIFFERENTIAL CCRRECYlON8

TOE -.5192 TRA-I.0981 TC5

ROE ".3183 RRA ,OlSY

rOE .6748 rRA t.SOlT

SOE .6GiS IRA 1,0688

LAUNCH DATE APR El IiYI

NELI_XEMYRIC CONIC

RL 150.33 LAL -,GO

RP 206.87 LAP -1.68

RC 71.818 GL -19.07

PLANETOCENTRIC CONIC

C3 16.704 VHL 4.OGT

LNCH AZNTH LNCM TINE

50.00 18 12 4

60.00 lg 29 SO

70,00 21 11 45

80,00 23 21 37

go.oo 1 31 45

100.00 2 8 25

IZO.O0 2 15 7

MID-COURSE EXECUTION ACCURACY

.1938 JAU ,DT8! SGT 1018.9 SGR 500.S $95 497,2

RC) .2840 FAU .0/3S5 RRT ,3447 RRF ".}804 RTF ",_,44

FC3"S,7GOS |IF 3159 SGD 1884,7 R25 -.0892 RI3 -,8365

|C3 ,3444 PiP 78| SGI 1825.T GO| 468,0 THA 5,01

FLIGHT TIME 15A,OD

DISTANCE 595.053

LOL 210,25 VL 52,9|9 6AL -2,91 AZL 92,38 HCA 133,T9 SMA

L_ 344.06 VP 24.$17 GAP 12.ST AZP 88,38 TAL 844,50 TAP

GP 3.46 ZAL 121.64 ZAP 153.24 ITS /?3.05 ZAE 172,08 ETE

DLA -2?,70 RAL 343.56 RAG 6641.3 VEL 11.694 PTH 6,73 VHP S.789 GPA -14,08

L-] TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST T[H

2518.61 -8.33 67,21 199.82 137.02 18 $4 3 1518.6

2311.75 -2.84 $3.83 208.16 150,22 20 8 22 1311.7

2012.06 3,11 34,03 209.66 124.03 21 45 17 1012,1

1605.50 g,17 6.88 213.36 118.54 23 48 22 605.5

11gB.49 13,06 338.gs 215.37 115,31 1 $1 44 198,S

1079,87 g,IT 328.24 213.86 118.54 2 26 25 80.0

1058.88 3.11 822.95 209.66 124.03 2 32 46 58.g

DIFFERENTIAL CCRR[CTION$

TDE ".$123 TRA-I.04gO TC3 .2017 BAU .080g

RDE -.3190 RRA *0082 RE3 *3008 FAU .07701

FDE .6963 FRA 2.9318 FC3-3,gg13 BSP 3160

BOE .5988 8RA 1.0490 BC3 .3622 F$P ?73

OR�IT GETERMINAT|ON ACCURACY

ST 43,7 SR 22.1 88 41,4

CRT ,Ills CR8 .5174 CIY ,1404

LSA 91,4 MSA |1,2 81A 1,1

ELI 4T,S EL| 11,8 ALF ES,SY

ARRIVAL DATE 8[P 28 IS?I

EARTH TO MARS

194.58 [CC .252?6 INC 2,32T9 V| 29.840

118,28 RCA 149,30 APO 239.88 V2 26.4?4

54,61 ZAC 103.55 ETC 2?7.?5 LVI -21,29

HID-COURSE EXECUTION ACCURACY

SGT 1817.0 $GR 49g.4 SO3 497.4

RRT ,)737 RRF -.4134 RTF -.8855

SGB 1884.4 R23 -.0774 R13 -.8579

SGI 1827,2 SG2 460.6 TttA 6.26

RAP 31g.44 [CC !.274_

INJ 2 LAT INJ 2 LONG

10.06 51.45

13.16 35.72

16.58 13,85

20.11 344,84

22,38 3t5.80

20.11 306.21

16.58 302.77

ORBIT DETERMINATION ACCURACY

ST 43.7 SR 21.7 $S 42.6

CRT .8184 CR8 ,5693 CST .9371

LSA 62.1NSA 18 3 SGA 1.2

EL1 47.4 EL2 11.5 ALF 23.61

683



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCH DATE APR 21 I97!

H[LIOCEHTilC CONIC

RL 150.33 LAL ",DO

RP 808°93 LAP -1.89

RC 73.2Z8 GL -19.55

PLANETOCENTRIC CONIC

C3 15.243 VHL 4.030

LNCM AZHTM LNCN TIME

5D.OD 18 13 G

SO.DO Ig 33 99

?9.00 21 17 SS

80.DD 23 52 59

90.00 2 0 5

100.00 E 19 47

liD.D0 2 21 17

FLIGHT TIH_ tSS.O0 ARRIVAL DATE 8(P 14 1811

D]8TANCE 398,922 EARTH TO MARS

LOL 210,29 VL 32,89? GAL 02.84 AZL 92,35 HCA 133,05 INk 193,61 ECC °22873 INC 2.354! Vl 29,940

LOP 345.33 VP 24,439 GAP 12.63 AZP 68.33 TAL 344,64 TAP 119.69 RCA t49.33 APO 237.90 V9 28.458

SP 3.64 ZAL 121.46 ZAP 151.94 (T8 173.09 ZAE I72.2S ET[ 59.96 ZAC I03e71 ETC 277,75 LV! -21,34

DLA "28.19 RAL 343.70 RAD 6641,1 VEL 11,674 PTfl 6,71 VHP 5,620 DFA -13.99 RAR 319.37 ECC 1o2973

L-! TIME INJ LAT |HI LONG |NJ RT ASC INJ AZMTH INJ TIME PO CiT TIN INJ Z LAT INJ 2 LONG

25QI.82 -?.48 96,49 199.88 137,13 18 89 48 1501,S 10.90 50.71

ZZ91.80 -1.97 52°87 205.16 L30.26 20 12 11 1291.8 14.00 34.7t

1996,14 4.10 32.6? 209.74 123,94 21 511 988.1 17,46 12.38

1563,23 10.53 4.48 213.64 118.10 23 59 2 563.2 21.19 342.17

1101.47 15.81 333.15 218.27 113.76 2 18 27 lOl.5 24.25 309.30

1037.70 10.53 325.85 213.64 118.10 2 37 5 37.T 21.19 303.54

1032.96 4,10 321.59 209.74 t23.94 2 38 30 33.0 17.46 301.28

DIFFERENTIAL CORRECTIONS

TDE -.5049 TRA-I.02T9 TC3 .2038 BAU .0822

ROE -.3010 RRA -.0058 RC3 o3176 FAU .08091

FOE .7182 FRA 3.0702 FC3-4,2966 08P 3160

BO[ .Sets BRA 1.0279 8C3 .3785 FSP 827

LAUNCH DATE APR 21 1971

HELIOCENTRIC CCNIC

RL 150.33 LAL -.00 LOL 210.29 VL 32.817 ;kL

HID-COURSE EXECUTION ACCURACY CRDIT DETERMINATION ACCURACY

SOT t815.9 SGR 498.7 SG_ 529.4 9T 43.7 8R 21.4 89 43,8

RRT ,4037 RRF -.4483 RTF -.8559 CRT .6257 CRS .5719 CST .9337

SOB 1981.2 R23 -.0871 R13 -.858g LSA 62.8 MbA 18.4 8SA 1.2

SG1 1815.7 SG2 453.3 THA 6.75 ELI 47.3 EL2 II,t ALF 23,40

FLIGHT TINE 158.00 ARRIVAL DATE $EP 29 197t

RP 207.00 LAP -I.64

RC ?4.683 GL -20.03

PLANETOCENTRIC CONIC

CS 15.820 VHL 3.977

LNCH AZNTH LNCH TIME

SO.GO 18 18 13

60.00 19 38 IS

70.00 21 24 24

80.00 23 46 8

85.33 1 44 12

IOO.OO 2 32 58

110.00 2 27 48

LOP 346.59 VP 24.364 GAP 12.30

GP 3.82 ZAL 121.29 ZAP 150.61

DLA -28.83 RAL 343.84 RAD 6640.9

L-I TIME INJ LAT INJ LONG

2484,88 -8.84 65.78

2271.97 "1.09 51.92

1959.81 5.10 31.29

1515.91 12.04 1.77

1148.67 18.13 337.84

6278.42 12.04 30t.05

1006.83 5.10 320.21

DISTANCE 402,809 EARTH TO MARS

-2.78 AZL 92.30 HCA 136.32 SMA 192.71 ECC .22494 INC 2.3815 VI 29.640

AZP 88,28 TAL 344.77 TAP 121,09 RCA 149.36 APO 236.05 V2 26.458

ETS 173.12 ZAE 172.45 ETE 60°02 ZAC 103.90 ETC 277.74 LVI -21.52

VEL 11.655 PTH 6.69 VHP 5,457 DPA -13.73 RAP 319.25 ECC 1.2604

INJ RT ASC INJ AZHTH INJ TIME PO C6T TIH INJ 2 LAT INJ 2 LONG

t99,88 137.22 18 5g 38 1484.g 11.73 49.98

205.20 130.29 20 16 7 1272.0 14.83 33.70

209.07 123.82 21 57 4 959.8 18.35 10.83

214.03 117.53 24 11 24 515,9 22.34 339.12

219.98 112,55 2 3 20 148.7 25.85 313.19

214.05 117.53 4 IT 35 5278.4 22,34 278.40

20g.87 123.82 2 44 33 6.6 18.35 299.75

DIFFERENT |kL CORRECTIONS

TOE -.4865 TRA -.9933 TC3 .23?7 BAU .0871

ROE -.2920 RRA -.0168 RC3 .3364 FAU .08480

FDE .7341 FRA 3.2070 FC3-4.6405 06F 3012

90[ .5674 BRA .9935 0C3 .4120 FSP 876

MID-COURSE EXECUTION ACCURACY C_DIT DETERMINATION ACCURACY

8GT 1784,8 SOR 499,4 SO3 562.9 ST 42,7 SR 21.0 89 44.9

RRT .4380 RRF -.494g RTF -.8919 CRT ,8311 CRS .5727 CST .9306

SGB 1853.1 R23 -.0916 R13 -.0652 LSA 62.8 MSA 18.4 SSA 1.2

SG1 1798.8 SG2 445°4 THA 7.45 ELI 46.4 EL2 IO.8 ALF 23.81

LAUNCH DATE APR 21 1971
FLIGHT TIHE 160.00 ARRIVAL OATE SEP 28 1971

HELIOCENTRIC CONIC

RL 150.35 LAL -,00

RP 207.08 LAP -1,83

RC 76.180 GL -20.51

DISTANCE 406,721

LOL 210.25 VL 32,771 GAL -2,72 AZL 92.41 HCA 137.58 6HA 191.87 ECC

LOP 347,86 VP 24,291 GAP !1.97 AZP 88,22 TAL 344.90 TAP 122.48 RCA

GP 4.02 ZAL 121.I1 ZAP 149.25 ETS 173.14 ZAE 172,95 ETE 83,84 ZAC

EARTH TO MARS

.22|40 INC 2,4102 Vt 26,$40

14g.3g APO 234.34 V2 26.449

104.ll ETC 277.73 LVI -21.69

PLANETOCENTRIC CONIC

C3 15.437 VHL 3.929

LNCH AZHTN LNCH TIRE

5O,OO 18 21 25

60.00 16 42 40

70.00 21 31 lI

80.00 0 6 2

82,53 I 24 34

IOD,OO 2 45 S4

It0,00 2 34 34

DLA -29.10 RkL 344.00 RAD 6940,7 VEL 11.640 PTH 6.88 VHP 5.300 OPA -13o57 RAP 319.11 ECC 1.2540

L-I TIME |NJ LAT INJ LONG |NJ RT ASC |HI AZHTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

2498.53 -5.83 65.09 199.92 137.30 19 2 34 1468.5 12.53 49.27

2252.45 -,23 50.99 205.29 130.30 20 20 12 1252.4 15.85 32.69

1933.20 6.ID 29,89 210.08 123,97 22 3 25 933.2 19.23 6.27

1480,39 13.78 358.55 214.58 116.76 0 30 23 460.4 23,61 335.4g

1208.41 18.56 342.22 216.89 112.83 I 44 43 208.4 25.35 317,71

4222.90 13.78 297.83 214,50 118.79 4 32 3? 5222.9 23.61 t?4.?l

9280,06 9.10 296.71 210,06 123.87 4 19 2 5208.1 Ig.23 278.10

DIFFERENT IAL COIRECTION8

TOE -,4893 TRA -.9791 TC3 .2100 9AU ,0050

ROE "*2841 RRA ",0290 RC3 ,3542 FAU ,08845

FOE .7654 FRA 3.383g FC3-4.g6211SF 3120

nO[ .Sell 9RA .STi5 OC3 .4117 F8P 844

LAUHCH DATE APR It IRTI

HIO-COURS[ EXECUTION ACCURACY ORBIT DETERHINATIOH kCCURACT

SOT 1780.7 SGR 50|.S 583 598,6 8T 43.3 8R 20.7 SS 46.4

RRT .4885 RRF ",5239 RTF ",_aSS CRT .8435 CRS ,5811CIT .S2SO

SG8 1859.8 R23 ",1097 R13 -.0801 LSA 84.| MSA 18.5 88A t.2

8G! I8oT.I 592 430.1THA T.85 ELI 4S.S EL2 10.3 ALF 13olt

FLIGHT TIHE 182,00 ARRIVAL OATE lip 30 IlTI

HELIOCENTRIC CONIC OIITANC[ 410.838 EARTH TO MARS

RL liD.33 LAL *.00 LOL 210.21 VL 32.728 GAL "2.97 AZL t2,44 HCA 138.85 IRA 191.08 [CO .21807 INC

RP 207.17 LAP "1.5! LOP 349.12 VP 24.222 GAP 11.85 AZP 88.18 TAL 345,0| TAP 123.89 RCA I4g,4l APO

RC 77.718 GL -21.00 GP 4.24 2AL 120,94 ZAP 147.85 ET8 173,16 ZAE 172.83 [TE 98,52 2AC 104.34 ETC

PLANETOCENTRIC CONIC

C3 15.067 VHL 3.804 GLA -29.57 RAL 344,19 RAD 6_0,6 VEL I1.625 PTH 9.67 VHP 5.149 OPA -13.40 RAP

LMCM AZHTH LNCH TIN( L'! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

50.00 IS 24 43 2452.43 -5.D2 64.41 200.00 137.37 19 5 39

SD.O0 lS 47 14 2232.g4 ,93 50.06 205.42 150,30 20 24 2?

70.00 21 3922 lg05.gg ?.13 28.45 210.31 123.49 22 10 8

60.00 0 28 31 1394,89 16.03 354,10 215.44 !15.53 0 51 35

SO.g7 1 10 33 1250.38 18.98 345.52 216.84 113.11 1 31 24

tDO.O0 3 11 2) 6147,39 16.03 293.37 215.44 115.53 4 53 50

110.DD 2 41 45 6240.85 ?.13 295.27 210.31 123.4g 4 25 46

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION AccuRACY

TDE -.4895 TRA -.9555 TC3 .2013 BAU ,085? SOT |777.5 8OR 305,7 S03 936.3

RDE -.2799 RRA -.0416 RC3 .3739 FAU .og2$g RRT .5014 RRF -,SS35 RTF -.9537

rDE .7910 FRA S.5282 FC3-S,3187 BSP 3125 8GB 1848.1 R23 -.1252 R13 -.8589

DDE ,9571 BRA .9594 BC3 .4246 FSP 1011 SO1 1796.7 892 432.8 THA 8.92

2.4402 Vl 29,940

232.T5 V2 29.439

277,71 LV| -21.88

3IS.S2 ECC 1,2483

PO CST TIH INJ 2 LAT INJ 2 LONG

1d52.4 13.32 4R.SS

1232.g 16,45 31.67

g06.0 20.11 7.66

384,g 25.17 330.43

250.4 25.85 320.94

5147,4 25.17 269.70

5240,S 20,|| 2?4.48

ORBIT DETERMINATION ACCURACY

ST 43,2 SR 20.4 85 47.7

CRT ,8543 CR$ .5882 C6T ,921S

LSA 64.9 HSA 18,7 68A 1.2

ELI 46.T EL2 g.9 ALF 23,09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR |t 19T|

HELIOCENTRIC ¢CN1¢

RL 190.33 LAL ".00

RP Eo?.te LAP -I.sa

RC ?g.R95 GL -El.50

PLANETOCENTRIC CONIC

C3 14.?71VHL 3,043

LI_H AZMTH LMCH TINE

50.00 18 ES ?

60.00 19 51 S?

?0.00 21 46 0

?9,40 0 59 14

79.40 0 59 14

79.40 D 59 14

110.00 2 49 2E

FLIGHT TIME 164,00 ARRIVAL DATE OCT 2 IDYl

DISTANCE 414.81T

LOL 210,25 VL 3t.688 GAL oEI62 AZL 02,4T HCA 140.11 8HA

LQ4I 350,30 VP 64.155 GAP 11,33 kip 88,10 TAL S4S,IE TAP

GP 4.4? ZAL t20077 ZAP t48,41 ETS 173.17 ZAEI?|.96 [T[

EARTH TO NARD

190.38 ECC .21498 INC E.4TI4 VI 29.840

t28.23 RCA 149.44 APO 231.27 V2 26.428

74,04 ZAC 104.59 ETC 2?T,SS LVI 062,03

DLA "30,05 RAL 344,34 RAO $640,4 VEL 11,611 PTH 8,85 VHP 5.003 DPA °|3.23 RAP 316,69 ECC 1.2451

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AENTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2431.61 -4o23 85,?4 200.13 137.43 |9 8 44 1438,6 14,10 47.85

2913.58 1,48 49.14 EOS,60 t30,28 20 28 Sl 1213.6 5T.25 30.66

1878.08 8.17 98,96 210.62 123,29 22 17 18 878.1 21.00 5.98

I984.06 19,$0 348.21 218.83 113.41 1 20 38 284.! 27,34 323.5?

1284,08 19.39 348.2! 216.83 113.41 I 20 39 284,1 27,34 323.5?

1284.06 19.39 348.21 216,83 113041 I 20 39 284,1 27,34 323,57

$212.92 8.17 293.79 210.62 123.28 4 32 55 5212.9 21.00 272.80

DIFFER[HTIAL CCRRECTIONS

TOE -.4765 TRA -.9283 TC3 .1916 DAU .0897

ROE -.2891 RRA -.0547 RC3 ,3949 FAU .097|2

FOE .81?8 FRA 3.6954 FC3-5.6921 BSP 3093

9DE .5472 DRA ,9299 8C3 .4389 FSP 1078

LAUNCH DATE APR 21 1971

HELIOCENTRIC CCNIC

RL 150.33LAL -.00

RP 207.3? LAP -1.56

RC 80.909 GL "22.00

PLANETOCENTRIC CONIC

C3 14.466 VHL S.806

LNCH AZMTH LNCH TIME

50,00 18 31 38

SO.DO 19 56 52

TO.DO 21 54 9

78.00 0 49 38

?8,OO 0 49 38

78.00 0 49 36

110,00 2 57 32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1785.8 SGR 511.8 SG3 675,6 ST 42.9 SR 20.! $8 49.0

RRT .5345 RRF ".8039 RTF -.8518 CRT .86S9 CRS .5962 CST .9164

SG8 1828.T R23 -.1422 R13 -.8576 LSA 65.5 NSA 18.8 SSA 1.2

SGt tTT8.1SG2 427.| THA 9,40 ELI 46.4 EL2 9.5 ALF 23.09

FLIGHT TIN( 188.00

DISTANCE 419.598 EARTH TO MARS

LCL 210.25 VL 32.850 GAL "2.57 AZL 92.51 HCA 141,37 SMA /89,68 ECC .21205 INC 2.5051 V1 29.640

LOP 351,85 VP 24.090 GAP ll.03 AZP 89.04 TAL 345.23 TAP t26.60 RCA 149.46 APO 229.90 V2 26.416

GP 4,?2 ZAL 120.61 ZAP 144.93 ETS 173.17 ZAE 173.03 ETE 80.50 ZAC 104,68 ETC 277.63 LVI -22.21

OLA -30.52 RAL 344.53 RAD 6640.S VEL 11.599 PTH 6.64 VHP 4.864 DPA -13,05 RAP 318,41 ECC 1.2884

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2421.05 -3.45 68.09 200.29 137.48 19 11 59 1421.1 14.86 47.15

2194.31 2.33 48.21 205.83 130.25 20 33 26 1194.3 18.03 99.$4

1849.18 9.25 25.42 211,00 123.03 22 24 59 849.2 21.90 4.22

1312.68 19.80 350.53 216,87 113.72 1 11 30 312.7 27.84 $25.84

1312.68 19.80 350,53 216.87 113.72 I 11 30 312.7 27.84 325.04

1312.68 19,80 350.53 216.87 1t3,72 I 11 30 312.7 27.84 325.84

6184.04 9.25 292.24 211,00 123,03 4 40 36 5184.0 21.90 271.04

ARRIVAL DATE OCT 4 1971

DIFFERENTIAL CORRECTIONS

TOE -.46?2 TRA -.8983 TC3 .1821 BAU .0982

RDE -.2619 RRA -.0686 RC3 .4173 FAU .10182

FDE .64S6 FRA 3.9709 FC3-6.0852 BSP 3034

BDE .5357 BRA .9009 8C3 .4553 FSP 1148

LAUNCH DATE APR 21 1971

HELIOCENTRIC CONIC

RL 150.33 LAL -.00

RP 207.48 LAP -1,54

RC 82.560 6L -22.51

PLAN[TOCENTRIC CONIC

C3 14.230 VHL 3.772

LNCH AZNTH LNCH TIN[

SO,D0 18 35 17

_0.00 20 I 58

70.00 22 E 58

?6,72 0 41 12

76,72 O 41 12

7S,72 0 4| 22

!10.00 5 4 20

MID-COURSE EXECUTION ACCURACY

8GT 1725.8 8GR 520,4 863 716,8

RRT ,5675 RRF ",6446 RTF 4.8489

SGB 1802.5 R23 -.1606 R13 -.8568

SG/ 1752.4 SG2 422.0 THA 10.31

FLIGHT TIME 168.00

DISTANCE 422.596

LOL 210.25 VL 32.614 GAL "2.53 AZL 92.54 HCA 142.63 SMA

LOP 352.91 VP 24.02T GAP 10.73 kip 87.88 TAL 345.32 TAP

GP 4.98 ZAL 120.4A ZAP 143.40 [TS 173.17 ZAE 172.98 [TE

DLA -31.0| RAL 344,?3 RAD 6640,2 VEL 11.588 PTH 6.63 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH

2405.69 -2.68 62,45 200.49 137.52

2175,02 S,I7 47.29 206.11 130.20

1618,96 10.37 23.79 211,45 122.73

IS37.95 20.21 352.62 216.95 114.03

1337,95 20,21 359.62 216.95 114.03

1537.95 20.21 352.62 216.95 114.03

6155.82 10.37 290.62 211.45 122.73

ORBIT DETERMINATION ACCURACY

ST 42.3 8R 19.8 SS 50.4

CRT .8779 CRS .6054 CST .9112

LSA 66.1 MSA 18.9 SSA 1.1

ELI 45.9 EL2 8.7 ALF 23.22

ARRIVAL DATE OCT 6 1971

189.05 ECC

127.95 RCA

87.62 ZAC

EARTH TO MARS

• 20932 INC 2,5401 Vl 29.640

149.48 APO 228.SS V2 28.402

105.16 [TC 277.61 LVi "22.39

4.730 DPA -12.67 RAP 315,09 [CC 1.2342

INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

19 15 22 1405.7 15.61 46.46

20 58 13 11T5.0 15,82 98.60

22 $3 17 819.0 22.82 2.38

1 3 30 338.0 28.33 327.86

1 3 $0 338.0 25.38 327.86

I S 30 338.0 28,53 32Y.86

4 48 54 5153,8 22.82 261.10

Ill,iT ECC

128.29 RCA

95.14 ZAC

4.602 OPA

DIFFEREHTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -,4469 TRA -.6540 YCS .2006 8AU .0928 SGT 1165,3 86R 9SI.R 563 759.0

ROE -.2543 RRA o,0124 RC3 ,4433 FAU .|0740 RRT ,6031RRF ".6844 RTF -._914

POE .6556 FRA 4.03?3 FC3-6.5343 ISP 2811 SG8 1T48.1 R23 ".!713 RI3 -.8111

JOE .5189 ERA ,8580 De3 .4867 FSP 1209 SGl 1SOT,9 SG2 413,9 TNA 11,60

LAUNCH DATE APR 21 1671 PLIGHT TIME 170,00

HELIOC[MTRIC CONIC OIOTANCE 426.811

RL 150.33 LAL -.00 LOt. 210,28 VL 3|.981GAL "2.48 AZL 92.50 HCA 143.80 8HA

RP 207.60 LAP -1.59 LOP 354.17 VP 23,987 GAP t0.43 kip 87,92 TAL 34S,40 TAP

RC 84.24? 6L -23,02 GP 5.86 ZAL 120,98 ZAP 141,D4 ITS 173,17 ZAE 172.81 [T[

PLANETOCENTR|C CONIC

C3 14.005 VHL 3.749 DLA -31,49 RAL 344.83 RAD 6640.0 V[L 11.570 PTH 6,62 VHP

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME

50.00 18 39 3 2390.T1 -1,92 61.82 200,75 137,55 19 18 54

SO.O0 20 ? IT 2155.91 4,01 46.3? 206.44 130.15 20 43 13

?0.00 22 12 30 1767,3T 11.52 22.08 211.gg 122.38 22 42 1T

?5.54 0 33 4T 1360.5g 20,60 384.51 217,08 114.36 0 56 26

?S.54 0 33 4? 1360.5g 20,60 384.51 217.08 114.36 0 56 28

75.54 0 33 47 1360.59 20.60 354,51 217.06 114.36 0 56 28

110.00 3 15 52 6122.22 11.52 288.g0 211.99 122,39 4 57 $4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY

TD£ -,4550 TRA -.837! TC3 *1309 8AU .Dg06 8GT 1659.4 SGR 546.S SG5 804.6

ROE -.2492 RRA -.Oggl RC3 .465? FAU .11156 RRT ._54 RRF -.?239 RTF -,836g

FOE .g04s FRA 4.2401 F93-6,8959 BSP 2954 568 1?4T,! R23 -.2113 R13 -.8496

BOE .5187 8RA .8430 BC3 .4838 FSP 1303 SGI 1696,6 SG2 417.1THA 12.40

ORDIT O[T[RM|NATION ACCURACY

ST 40.S 8R 19.5 58 31.4

CRT ,8882 ¢R5 ,4118 CJT ,IOSD

LSA 65.? MSA 18,S 8SA l,!

[Lt 44,5 EL2 6,2 ALP 25,81

ARRIVAL DATE OCT 6 19TI

EARTH TO MARS

o206T9 |NC 2.5TT3 VI 29,640

149,S0 APO 22?.43 V2 26.556

105.48 [TC 2TT,$6 LVI -22,56

"12,69 RAP 31T.72 ECC 1.2305

PO CST TIM INJ 2 LAT INJ 2 LONG

1390.7 16.33 45.76

1153.g lg.58 2T.57

787.4 23.75 .38

36D.S 28.82 329.70

360.6 28.82 329.70

560._ 28.82 329.70

5122._ 23_T5 267.20

O_SIT DETERMINATION ACCURACY

ST _1.5 SR lg.3 SS 53.3

CRT .g064 CRS .6516 CST .8983

LSA 67,S NSA lg.2 SSA 1.1

ELI 45,1 EL2 7.5 ALF 23.51
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971 )

LAUNCN DATE AFH 21 1871

NELIOCENTRIC CORIC

RL 180,33 LAL -.O0

RP 207,73 LAP "i,SO

RC $5o663 6J. -23.53

PLANETOCENTRIC CONIC

C3 13,807 ¥NL S.?18

LN¢N AZMTN LNCH TINS

SO.OO 18 42 58

6O.OO 20 12 $2

?O.OO 22 23 4

?4.42 O 2T S

74.4Z O 27 5

74.42 O 2? S

110.00 3 28 28

FLIGNT TIM_ 172,00 ARRIVAL DATE OCT tO IS?1

DISTANCE 430,644 EARTH TO NAR8

LOt. 810,26 VL St,RIO 6AL -2,45 AZL 62.62 HCA 145.tS 8MA 16?.93 [¢C ,20443 IMC 2.Silt VI 89,640

LOP $55,42 VP 23,906 GAP tO,IS AZF 87.85 TAL 345,48 TAP 130.62 RCA 149,51APO 226,33 V2 28.373

GP I,S? ZAL IE0,14 ZAP t40.24 ST8 173.16 2AE t72,46 ETE IOE,?! ZAC !05.82 ETC 277,I0 LVI -22.T?

OLA -31.97 RAL 341,tg RAD 6640.0 VEL 11.570 PTH 6.6t VHP 4,4?9 DPA -12.48 RAP 317,31 [CC 1.2272

L-I TIN[ INJ LAY INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN ]NJ Z LAT INJ 2 LONG

257S.66 -1.18 61.20 ZOI.OI 1)7.56 19 22 34 1373.9 f?.O3 45,10

2136.65 4.86 45.45 208,84 130.06 20 48 28 1136.7 20.33 28.52

1733.30 12,76 20.21 212.64 121.9t 22 52 I? ?53.3 24.73 358.21

1381.44 20.98 356.2I 217.28 I24.69 O SO 7 381,4 29.30 331.42

1381.44 20.98 358.29 217.26 114.89 0 50 ? 301.4 29.30 331.42

1381.44 20.98 358.21 217.26 114.89 O 50 ? 381.4 29.30 331.42

8088.16 12,76 287.04 212.84 121.95 5 ? 54 5086.2 24.73 281.04

D/FFERENTIAL CCRRECTZONS

TOE -.4480 TRA ".8027 TC3 .tOO5 6AU .0928

ROE -.2433 RRA -,1158 RC3 .492( FAU ,11683

FOE .9359 FRA 4,44?6 FC3-?.3252 BSP 2884

DOE .5098 ERA .8110 SC3 .SO28 FSP 1382

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1818.0 8GR 564.9 SO3 851.3 ST 40.9 88 18.0 SS 54.?

RRT ,6503 RRF ".7612 RTF -.82t0 CRT .9215 CR6 .6472 CST ,8808

866 1711.6 R23 ".2411 813 *.8453 LSA 68.2 NSA 19.4 SSA 1.1

IG! 1680.2 SO2 417,7 THA 13.69 ELI 44.6 EL2 e.I ALF 23.8D

LAUNCH DATE APR 21 1971 FLIGHT TZME 174.00 ARR[VAL DATE OCT 12 tI?t

HELIOCENTRIC C_NIC

RL 150.33 LAL ".DO

RP 20?.86 LAP -!.47

RC 87.723 Gd. "24.01

PLANETOCENTR|C CONIC

C3 13.636 VHL 3,693

LNCH AZNTH LN¢N TIN[

SO.DO 18 47 4

60.00 20 |8 43

?D.OO 22 35 O

73.35 O 21 O

73.35 O 21 O

73.35 O 21 0

110.00 3 38 22

DISTANCE 434.692

LCL 210,21 VL 32.521 GAL -2.42 AZL 92.68 HCA 146.49 $NA

LOP 356,68 VP 23.831 GAP 9o87 AZP 87.79 TAL 343.54 TAP

GI= 5,90 ZAL 120,00 ZAP I38,59 ETS 173.13 ZAE 171.97 £TE

EARTH TO MARS

187.43 [CC ,20224 INC 2.6586 Vt 29.040

131.94 RCA 149.53 APO 225,34 V2 26.35?

110.08 ZAC lOS,20 (T¢ 277.43 LV[ -22.98

DLA -32.46 RAL 345.45 RAD 6639.S VEL 11.563 P?M 6.61 VHP 4.382 DPA -12.28 RAP 316.84 [CO 1.|244

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2361,20 -.44 60.59 201.40 137.37 19 26 25 136|.2 IT,TO 44.42

2117.26 ).71 44.52 207.29 |29.86 20 54 O 1117,3 21.11 25.41

1715.67 14.10 18,14 213.40 121,44 23 3 36 715.9 25.73 335.79

1400.91 21.36 35?,96 217,49 Ill. D4 D 44 2! 400.9 29.78 333.03

1400.91 21.36 35?.86 217.49 llS.O4 0 44 21 400.9 29.78 333,03

1400.91 21,36 357.98 2|?.49 115.04 O 44 21 400.9 29.78 333.03

6050.72 14.10 884.96 213.40 121.44 ) 19 13 5050.? 25.78 862.6|

DIFFERENT IAL CORRECT|ON8

TOE -.441? TRA -.7G59 TC3 .OSI4 lAD ,DIS)

ROE -.2380 RRA ".1338 RC3 .5208 FAU .12210

FOE .9716 FRA 4.8549 FC3-7.7t20 68P 2815

BD[ .5018 BRA .7771 8C3 .5244 FSP 1469

LAUNCH DATE APR 21 IS?I

HELIOCENTRIC CONIC

RL 150.33 LAL -,O0

RP 208,01 LAP -t,d|

RC 89.314 GL "24,14

PLANETO¢[NTRIC CONIC

C3 13.461 VNL 3.873

LNCN AZNTN LNCN TIN[

SO.DO 18 31 21

80,00 20 24 53

?O.O0 22 43 50

72.12 O 15 28

71.32 0 IS ZO

71.31 0 IS 18

110.00 3 12 tO

NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1587.Q SGR 587.3 363 699.2 ST 40.3 SR 18.8 88 5S.t

RRT ,6706 RRF ".?RID RTF -,8185 CRT .I372 CR6 .S659 CRY .88Z2

BOB 1673.5 R23 -.2747 R13 -.8399 LSA 88,9 MSA 19.8 81A 1,0

SOt 1811.) 862 421.5 TMA 15.18 ELI 44.0 EL2 6.0 ALP 24,16

FLIGHT TIHE 176.00 ARRIVAL DATE OCT 14 1971

DISTANCE 438.754 EARTH TO MARS

LOL 210.23 VL 32,414 GAL -2,39 AZL 92.7D MCA i47.88 8HA |86.87 ECC ,2GO20 INC 2,1033 Vl 88.$40

LOP 317,93 VP 23.796 GAP 9.59 AZP 87,72 TAL 343.58 TAP 133.25 RCA 141.54 APO 22A,40 V2 86,340

GP 8.2I 2AL III.se ZAP 136,8I [T8 173,14 ZAE 111,30 ET[ 118,83 ZAC |OR.SO ET¢ 277,31 LVl -IS.IS

DLA -32.88 RAL 34S.74 RAD 6839,8 V£L 11.557 PTN 6.60 VHP 4.851 DPA -t2.D? RAP 318.33 [CC t.tttO

L-J TIME INJ LAT |MJ LONG INJ RT A$C ]HJ AZMTM INJ TIME PO CST TIN IHJ 2 LAY INJ 2 LONG

8348.86 .28 59.I8 20|,81 137,58 tl 30 26 1346.7 18.45 43,?4

201?,68 6.56 43.5T 207.81 128.85 20 59 51 108T.T 21.88 2A.SG

1673,07 I),6O 15.74 214.32 120,77 23 18 51 87).1 28.8T )It,IT

1419.20 21.74 381.55 2|7,77 115.41 0 36 T 419.2 )0.27 334.97

|418.20 21,74 331.35 2I?.?T 115.41 0 )I ? 411,2 30,2? $34.5?

14|9V20 2|,74 358.55 2|7,77 1t5,41 0 3I T 419.2 30,2T $34,I7

GDOT.I3 15.80 282.58 214,32 120.77 5 32 88 5007,1 28.87 258.73

DIFFERENTIAL C¢RRECTION8

YO[ -.4330 TRA -.?I52 TC3

ROt "*t3t8 RRA ".1|83

FOE 1.0034 FRA 4.8810

lOE .4318 6RA .7411

LAUNCH DATE APR It tiTS

_tLIOCEMTRIC CONIC

8L 130.33 LAL ",OO

RP 208.|6 LAP -1.42

RC 81,33? GL -15.20

PLANETOCENTR|C CONIC

C3 13.372 VNL 3.iS?

LNCN AZMTN LNCH TINS

IO.OO 18 Sl 51

S0.00 20 31 88

70.00 23 8 28

71,32 O 10 81

71.32 0 10 82

71.32 O 10 81

110,00 4 9 51

.0238 BAU ,0916

RC) ,3588 FAU ,12703

FC3-8.2030 lip 2709

IC3 .5923 PIP 1552

MID-COURSE EXECUTION ACCURACY O_6IT OETERNINATION ACCURACY

3GT 1500,0 $_ 614.1 IG3 $48,0 IT 39.4 $R 18.? 38 $?,G

RRT .8881 RRF ",StTI RTT -._JlT CRY ,9522 CRi .SIAl CIT ,87|)

8GB 1828.3 R2S ",3010 RE) -.tSSt LIA 69.5 NSA Ig.O )SA |.0

SOl il?O.) 862 421.7 THA 16.92 ELI 43,) EL| I.t ALF 24.88

FLIGHT TIN[ 178.00 ARRIVAL DATE _T 16 1871

O|$TANCE 442.62t

LOL !10,2| VL 31.466 GAL -2.36 AZL 12,?l MCA 148,81 8MA

hop 318.18 VP 23,748 GAP 6.32 AZP 67.64 TAL 341.63 TAF

GP 8,83 ZAL 118.73 ZAP |35,16 [TI 173.13 ZAE 170,41 ETE

EARTH TO MARl

108,54 ECC ,16031 INC 2,7311 Vl 16.$40

134,54 RCA 148,1t APO 225.|4 V2 £1,321

122,84 ZAC 107.04 [T¢ 277,2? LVi -23,41

D/FFER[NTIAL CCRRECTIONa

TD[ -,4212 TRA -.8760 TC3 -.D13t BAU ,1047

ND[ -.22?2 RN4 -.1733 RC3 .5854 FAU .13383

FOE 1.0267 FRA 3.0778 FC3-8.8848 BSP 2558

8DE .4?SO BRA .7008 BC3 ,5856 FSP 1631

OLA -33.48 RAL 346.04 RAD 6839.T VEL 1|,582 PTH 6.60 VHP 4,145 DPA -11.83 RAP 313.?? [CC 1.2201

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH ]NJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

233E.21 1.D2 58.30 202,27 137.17 lI 34 43 1332.2 tS.14 43,06

207?.73 ?.43 42.60 208.40 128.T3 21 6 4 1077.? 12.$5 23.23

18EO.4E t?,4! 12.73 215,48 1|9,88 23 33 28 620,4 28,|8 348.42

143G.81 22,10 1,10 21S.II 115,TS 0 34 18 436.8 30,?3 336.07

1438,81 22,10 !.10 218,11 115,79 0 34 18 436.8 30,?3 33G.07

143G.81 22.10 1.10 218.ll 115,78 0 34 18 438.8 30.?5 338,D?

$958.26 17.41 278.55 215.48 119,86 5 49 8 4855.3 28.16 258.24

OROIT DETERMINATION ACCURACY

ST 38.1 88 18.5 38 $8,8

CRT .9882 CR8 .?D4D C$T .6603

LSA 69.8 NSA 20.0 8SA I.D

EL1 42.2 EL2 4.3 ALF 25.42

MIO-COURSt EXECUTION ACCURACY

SOT 1435.g 6OR Q45.5 863 989.t

RRT +6974 RRF ",8565 RTF -.?928

SGB 1574.4 823 -.3421 813 -,8312

8G1 1511.6 SG2 439,4 THA 19.08
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUIgH DATE APR El !171

HELIOCEHTNIC CQNIC

HL lS0.$3 LAL -,DO

NP t08.3E LAP "1o)9

RC 93.100 GL -25,78

PLANETC_ENTNIC CONIC

C3 13.870 VHL 3.644

LHCH AZNTH LNCH TIME

)0.00 10 0 34

00.00 20 38 _4

?0.00 23 33 14

70.34 0 5 41

?0.34 O 5 41

?0,34 0 5 41

110.00 4 36 38

FLIGHT Till( liD.D0 ARRIVAL DATE OCT ll II?I

OlITANC[ 44t,9|6 EARTH TO HAll

L_. llO,t§ VL 3|.44G GAL °E,34 AZL 96,80 MCA 150,16 8MA Ill, IS ECC .lllSQ INC 2,8025 Vl 20.840

LOP .44 VP 23.689 GAP 9.06 AZP i?.§? TAL 34).6R TAP 1)S,82 RCA 14g. SS AFG 222.74 V2 28.304

6P 7,08 ZAL 119,60 ZAP 553,30 [TS 173,13 ZAE 169,A5 EYE 128,03 ZAC lOT,S2 ETC e77,17 LVI -8S.GS

DLA -33.97 RAL 346.38 RAO R5g.? V[L 1|.S42 PTH S.S9 VHP 4.04) DPA -11.58 RAP 313.16 [CC 1.2185

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIN[ PO CST TIN |NJ 2 LAT |NJ 2 LONG

2317.87 1.74 38.78 202,80 |37.$5 19 39 12 1)17,9 19,8) 42,38

2087.4) 8,31 41.61 2OS,O? 129,50 21 12 41 1057.4 23.42 22.07

t540,71 20.08 8,05 217,18 118.25 2) 55 54 540.7 29.91 343,87

1453.$8 22.46 2.60 218.51 116,10 O 26 54 453,7 31.24 357.52

1453.68 22.46 2,80 218.5! 116.18 O 29 84 453.7 31.24 337.32

1453.68 22,46 2.60 218.51 116.18 O 29 54 45).7 31.24 337.52

5875.5? 20.05 274.88 217.t8 118.25 6 14 31 4875.6 29.01 250.70

DIFFERENTIAL C_RECTION$

TOE -.4213 TRA -.0413 TC3 -.0911 |AU .1109

ROE -.2246 RRA -.I064 RC3 .6180 FAU .I3904

FOE 1,0811 FRA 5.3161 FC3-9,0649 BRP 2546

BDE .4776 BRA .G?O? BC3 .6247 FRP 1737

LAUNCH DATE APR 21 1971

HELIOCCNTRIC CCWIC

RL 150.33 LAL -,00

RP 208,49 LAP -1,3?

RC 95,074 GL -20,38

PLANETO(ENTRIC CONIC

C3 13.211 VHL 3.633

LNCH AZMTH LNCH TIHE

50,00 19 5 33

00,00 20 45 53

60.37 O 1 20

89.37 0 | 20

69.3? 0 | 20

69.37 0 1 20

69.37 0 | 20

MID'COURSE EXECUTION ACCURACY ORBIT OETERNINA¥10N ACCURACY

SGT I386,5 SGR 882,0 $03 1051,6 IT 37.8 8R 18,5 38 60,7

RRT ,6940 RRF -.8820 RTF -.767t CRT .9800 CR$ .7308 CRT .848!

801_ 1545,5 R23 -,3904 RI3 -,8|97 LSA 71,0 MGA 20,3 SSA ,9

$01 1474,7 302 462,2 THA 21,03 ELI 42,0 EL2 3,3 ALP 25,82

FLIGHT TIME 182.00 ARRIVAL DATE OCT 20 1071

DI)TANCE 451.014 EARTH TO MAR|

L(_. 210,2S VL 32,424 GAL -2,32 AZL 92,20 HCA 131,41 8HA 185,79 ECC ,19495 INC 2,8578 VI 20,140

LOP 1.e9 VP 23,638 GAP 8.80 AZP 87.49 TAL 345.68 TAP 137.08 RCA 149.57 APO 222.00 V2 _0.284

GP 7,49 2AL 119,48 ZAP 131,55 ET$ 173,t2 ZAE 168,31 (TE 132.46 ZAC 108,03 ETC 277,0? LVI -23,01

DLA -34,30 RAL 346,74 RAD 0639,7 VEL 11,545 PTH 6,SG VHP 3,951 DPA -11,30 RAP 314,50 £CC 1,2174

L-I TIME INJ LAT INJ LONG INJ RT A5C IMJ AZMTH INJ TIME PO CRT TIN INJ 2 LAY ZNJ 2 LONG

2303,48 2,46 58,18 203,39 137,53 19 43 58 1303,5 20,51 41,02

2036,41 8,22 40,58 209,83 129,41 21 19 49 1036,4 24,21 20,80

1470,21 22,82 4,08 218,97 t16,60 O 25 50 4?0,2 31,?3 338,90

1470,21 22,82 4,08 218,97 116,60 O 25 50 470.2 31.73 338.90

1470.21 22.82 4.08 218.97 116.60 0 25 50 470.2 31.73 338.90

1470,21 22,82 4,08 218,07 !16,60 0 25 50 470,2 31,73 338,98

1470.22 22,82 4,08 218.97 116.60 0 25 50 470.2 31.73 338.96

OIFFER£NT/AL CCRRECTIOt_i

TOE -.4154 TRA -,9947 TC3 ",1949 |AU ,1188

ROE -.2215 RRA -.2209 NC) ,IS4i EAU .$4488

FDE 1.1230 FRA i,3401 FC3-9,4941 DIP 2449

ODE ,4700 DRA .2344 BC3 ,G?22 FIP 1432

LAUNCH DATE APR 21 197|

HELIOC[HTMIC CONIC

RL 130.33 LAL ",00

RP 208.67 LAP "I.3A

RC 96,988 GL "27,01

PLANETOCENTRIC CONIC

C3 13,170 VHL 3.622

HID*COURSE EXECUTION ACCURACY

8GT 1317,3 6GR 725,0 $03 1104,5

RRT ,685) RRP -,9040 RTP -,?397

8GB 2S04,0 R23 ",4289 R13 -,8127

6Gt 1422,1 $02 469,) THA 23,66

FLIGHT TIME 184,00

DISTANCE 433,122

LCR. 210,29 VL 32,404 &AL -2,3| AZL 92,22 HCA 152,6) RNA

LOP 2.93 VP 23,996 GAP 6.53 AZP 87.41 TAL )45.60 TAP

GP 7,68 ZAL 116.)8 ZAP IL_),69 [Y3 17).12 ZAE 167,03 ET[

DLA -)S,03 RAL )47.13 RkO 6639,9 TEL 11.543 PTH G.)l VHP

LNCH AZNTH LNCN T1HE L'! TIME INJ LAT

50,00 19 10 55 2266,64 3,19

60.00 20 33 58 2014,91 10,17

g8,40 23 53 21 |486,)) 23,1?

68.40 23 S3 21 1486,53 23,17

il,/O 83 33 2! 1486.53 23,17

ll,40 23 53 21 |486,53 23,|?

11,40 23 55 81 1486,53 23,17

OIFF2REHTIAL CORRECYIONI

70[ -.4096 7RA -,|44R YC$ -,2Ill IAU ,till

NO2 ",2116 RRA -,14?A R¢I ,li3l PAU ,I306_

FOr 1,1i63 PRA i.7656 7¢3-6,9007 lip |)SI

6DE .4043 |RA ,|984 |C3 ,?)01 PiP ti|l

LAUNCH DATE APR 21 il?I

NELIO¢EHTRIC CONIC

ORBIT OETERHINATION ACCURACY

ST 36,9 SR 19.6 88 62.3

CRY .9904 CR8 .7556 CRY .6334

LSA 71.9 NSA 20.6 23A .0

ELI 41,3 EL2 2,3 ALP 26.57

ARRIVAL DATE OCT 22 1071

EARTH TO MARl

181,4| |CO .19347 IN¢ 2.1176 Vl 26.640

RL 150.33 LAL -.00

tip 208.83 LAP -|,31

R¢ 96.920 GL "27,66

PLANETOCENTRIC CONIC

C3 13,133 VHL 3,627

LMCH A2HTH LHCH TIME

50.00 IS 16 36

60.90 21 2 48

07,43 23 49 36

G?.43 23 49 36

67,43 23 49 30

8?,43 23 4g 36

67.43 23 49 36

DIFFERENTIAL CCRRECTION0

TOE -,4026 TRA -,4908 TC3 -,3007 8AU ,t398

ROE -.2164 RRA -.2761RC3 .7360 FAU .15665

FOE 1.2128 FRA 6.0179 PC-I0,3092 BSP 2245

DOE ,4571BRA .5631BC3 ,7951FGP 2019

130,33 RCA 149.57 APO 221,33 V2 _6.264

136,19 ZAC 108.58 £TC 276.85 LVl "24,18

3.863 DPA -11.00 RAP 313.70 ECC 1,2167

INJ LONG INJ AT AIC INJ AZMTH |NJ TIME PO C8T TIN INJ 2 LAT INa 2 LONG

|7,5? 104,06 137.49 10 49 4 |289,0 2|,18 4b,DI

32.90 210,68 1_2.2! 21 27 )) 1014.5 25.02 56.87

S,S9 219.SO 117.00 24 16 8 406.5 3Z.22 )40.39

),50 219.50 117.05 24 18 9 486.5 32.22 340,39

5.56 219.50 117,05 24 18 9 486.5 32.22 340.)9

5,56 2|9.50 1|7,0S 24 |l 6 486.5 32.22 )40.39

9.56 21g,)o !17,05 24 18 6 486,5 )2.22 340.31

MID-COURSE EXECUTION ACCURACT (_qE|T DETERMIHATION ACCURACY

8GT ||44.8 3GR ?74,6 8;) 11)7,3 IT 36.D IR 18.1 II 13.l

RRT ,6640 RRF "05227 RTP "._.29 CRY ,6171CRI ,?111 CiY ,1110

8G8 |466.| R2) ",4641 R13 ",IDll LRA 72.7 MDA 20,9 31A ,9

|GI III).) 9G2 386,A THA 81,?4 ELI 40,5 EL2 1,) ALP 27.42

PLIGHT TIME IIG,DO ARRIVAL DATE OCT 24 1971

D|DTANCE 406,240 EARTH TO HARI

LOL 210,23 VL ]2,386 GAL "2,30 AZL 62.98 HCA 153,89 8HA 135,14 [CC .19212 IHC 2,9826 Vl 28,640

LOP 4,18 VP 23,532 GAP G,30 kIP 9?,32 TAL )A5,67 TAP 139,56 RCA 140.57 APO 220.71 V2 26.243

GP 8,$0 2AL 119,tA 2AP |27,?6 [T3 173,12 ZA[ 195,62 ETE 136,31 ZAC 100,10 ETC 276.83 LVI o24,48

DLA -33.59 RAL 3A?.$6 RAO 6630,G ¥EL 11,542 PTM 6.36 VHP 3,?80 OPA -t0.66 RAF 313,03 ECC 1.2181

L-I TIME INJ LAT _NJ LONG [NJ RT A8¢ INJ AZHTH INJ TIME PO C$T TIH INJ 2 LAT |NJ 2 LONG

22?4,27 ),93 06,03 204,61 13?,43 16 34 31 1274,5 21,88 40,2?

1961.36 11,16 38.36 211.66 126,96 21 )S 0 991.4 25.86 16.20

1302.73 23,51 7.04 220.11 117.52 24 14 39 502.7 32,73 341,83

1502.73 23,51 ?.04 220.11 117.52 24 14 39 302.7 32.?3 341.83

1502,73 23,51 7,04 220.11 117,52 24 14 39 502.7 32,?3 341,83

1502,73 23,$1 7,04 220,11 117,52 24 14 )g 502.7 32.?3 341,83

1502,73 23,51 7,04 220,11 117,52 24 14 39 502.? 32.73 341,83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1186,6 SGR 830,5 $03 1210,4 ST 34,g GR 18.9 $S 60.4

RRT ,6321 RRF -,0365 RTF -,656? CRT .9965 CR$ ,8079 CST .7953

SGB 1432,0 R23 -.4g00 R13 -,6046 LGA 73.4 HSA 21.3 $$A .8

801 1312,g SG2 571.8 THA 30,64 EL! 30.? EL2 ,9 ALF 28.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19711

LAUNCH DAT£ APR 2t IV?l

HELIOCENTRIC CONIC

RL 150,33 LAL -.DO

RP 209.04 LAP -1528

RC 100.896 GL "28,33

PLAHETO¢ENTRIC CONIC

C3 13.168 VHL 3.629

LHCN AZHTH INCH TIHE

50.00 18 22 44

60.00 2! 12 34

66,46 23 48 S

86.46 23 46 S

66.46 23 46 5

66.46 _3 46 3

68.46 23 46 5

LOL 210.23 VL 3|.369 GAL

LOP 3.42 VP 23.491 GAP 8,06 AZP 87.23 TAL 345.65 TAP 140.78 RCA 149.56 APO 220.15 V2 26.221

GP 9.08 ZAL 119,12 ZAP |25+83 ET$ IT3.|3 ZAE 164.tl ETE 141.90 ZAC 109,83 (TC 276.70 LV1 -24.81

OLA -36,16 RAL 348.03 RAD 6830.6 VEL tl,S45 PTH 6,$9 VHP 3,705 DPA -10.29 map 312,22 ECC 1.2167

L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

2259.22 4,6e 56.32 205,65 13T.40 20 O 23 1259.2 22,58 39.33

1985558 12+22 37.12 212.78 128.7t 21 45 2I 968.8 26, T5 16,?0

ISIS+D3 23.85 8,53 220.7g _18.03 24 11 24 319.0 33.24 543.30

1319.03 23°83 8,33 220.79 118,03 24 1I 24 519.0 33,24 343,30

1stg.03 23+85 8.53 220.?9 118,03 24 11 24 319,0 33.24 343.30

1519.03 23.83 8.53 220.79 218,03 24 1! 24 51S,O 33,24 343.30

1319,03 23.65 8.53 220,79 116,03 24 ;! 24 519,0 33.24 343.30

FLIGMT T|NE 188.00 ARRIVAL DATE C_T R6 ISTI

DISTAMCE 453,56T EARTH TO MARl

-2_29 AZL 93.05 MCA IS3,14 SMA tS4,SI ECC .1908T INC 3.0533 VI 29.640

DIFFERENTIAL CORRECTIONS

TOE -,3910 TRA -.4287 TC3 -.3672 BAU .1324

ROE -.2139 RRA -.3064 RE3 ,7837 FAU .16321

FOE 1.2414 FRA 6.2342 FC-10.7303 BSP 2104

608 .4437 ERA .5869 8C3 .6654 FSP 2cg3

LAUNCH DATE APR 21 lg?!

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1074.? 3DR 892-6 $63 1261.4 8T 33.3 6R 19,2 $8 66,3

RRT ,5831 RRF ".9514 RTF ".5963 CRT ,9932 CR6 .8315 CAT ,7681

AGE 1397.0 R2_ -.4944 RI3 -,8145 LSA 73.7 MSA 21.5 $SA .6

SGI 1250.3 SG2 623.3 THA 36.12 ELI 30.4 EL2 1,9 ALP 29.T9

FLIGHT TIH_ 190.00 ARRIVAL DATE OCT 26 lg?I

DISTANCE 46T,500 EARTH TO MARl

RL 150,33 LAL -.00

RP 209.24 LAP -1,25

RC 102.893 GL -29.07

PLANETOCENTRIC CONIC

C3 13.211 VHL 3.635

LNCH AZHTH LNCH TIHE

50.00 19 2g 22

60.00 21 23 31

63.47 23 42 31

IS,4? 23 42 51

65.47 23 42 51

65.47 23 42 51

63,47 23 42 51

LOL 210.25 VL 32.354 GAL -2.28 AZL 93.13 HCA I56.38 SHA 164,61 [CC .18975 1NC 3, I310 Vt 29.640

LOP 6.66 VP 23.445 GAP 7.82 AZP 87.13 TAL 345.61 TAP 14t.g8 RCA 149.58 APO 219.63 V2 26,198

GP 9,70 ZAL 119.D0 ZAP 123.84 _T3 |73,15 2AE 162.48 ETE |44.04 ZAC 110,54 [TC 276,57 LVI -25,17

DLA -36.76 RAL 348.55 RAD 6639.7 VEL 11,545 PTH !.59 VHP 3.631DPA -9.87 RAP 311.36 ECC 1.2174

L-I TIHE INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TINE POCST TIN INJ 2 LAT INJ 2 LONG

2245.79 5.45 55.6? 206.60 137.34 20 6 46 1243.8 23,30 38.T5

1939.56 13,37 35.76 214.03 128,38 21 55 50 959.6 27.70 15.04

.1335,42 24.19 10.05 221.57 tlS.37 24 8 2f 535.4 33.T6 344.79

1535.42 24,19 10.05 221,5T 118.57 24 8 26 535.4 33.76 344.?9

1535.42 24,19 10.05 221.57 |_8,57 24 8 26 555.4 33.76 344.79

1535.42 _4.19 10.05 221,57 118.57 24 8 26 535,4 33.75 344.79

t535.42 24.19 10.05 221.57 118.57 24 8 26 535.4 33.76 344.79

DIFFERENTIAL CORRECTIONu

TOE -,3916 TRA _.3751TC3 -.4757 BAU .168§

RDE -.2147 RRA -,3422 RE3 ,8272 FAU ,16796

FOE 1.3123 FRA 6,4860 F¢-11.0065 88P 2110

BDE ,4466 6RA .50?7 BE3 .9543 FSP 2206

HID-COURSE EXECUTIC_I ACCURACY

SGT 1022.5 SGR 964.1 $63 13|3.9

RRT ,505! RRF ".9622 RTF ".5102

868 1403.3 R23 ".4962 R13 -,8248

381 1220.2 682 697,3 THA 41,68

LAUNCH OAT[ APR 21 1971 PLIGHT TIME 192.00

HELIOCENTRIC CONIC

RL 130.33 LAL -,00 LOL 210.25 VL 32.340 GAL

RP 209.44 LAP -1.22 LOP 7,89 VP 23,396 GAP

DISTANCE AT1,142 EARTH

-2.28 AZL 93.22 HCA 157.61 8HA 184,37 ECC .16873 INC

?,39 AZP 87.03 TAL 345.56 TAP 143.17 RCA 143.57 APO

ORBIT OETERMINATION ACCURACY

ST 32.8 SR 19,T SS 68.4

CRT ,9794 CR3 .8593 CST .7423

LSA 75.2 HSA 22.0 3SA ,?

ELI 36.1 EL2 3,4 ALF 30,YA

ARRIVAL DATE OCT 30 197|

TO MAR8

3.2167 Vl 29.640

219.1? V2 26,174

RC 104.913 GL -29.83 G? 10.38 ZAL 118.87 ZAP 121,$2 ETS 173.I8 ZA£ 160,T6 [T£ 146,80 ZAC 111.30

PLANETOCENTRIC CONIC

C3 13,246 VNL 3.843 OLA -37.39 RAL 349.11 RAD 6639.? VEL 11,341 PTH 6.59 VHP 3,368 DPA "9,40

LNCH AZNTH LHCH TIN( L*I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM

50,00 19 36 3? _2_?,64 6.28 _4.99 207,67 I37.26 20 1_ AS 1227.6

60.00 21 36 3 1909,18 14,$4 34,21 2IS,4g I2T,98 22 ? 52 909.2

64.43 23 38 47 |552.23 24+53 !1.62 222,44 _19.15 24 3 40 552.2

64,45 23 39 4? 1352,23 " 24,53 11.62 222.44 llg,t5 24 5 40 552.2

64,45 23 3g 47 1532.23 24.53 11.62 222.44 |19.15 24 5 40 552.2

44,45 23 39 47 1552.23 24,53 11.62 222.44 tt8,15 24 3 40 552,2

84,45 23 39 4? 13_2.23 24.53 11,8_ 222.44 119.15 24 5 40 552.2

OIFFER[NTIAL CORRECTIONS

TD[ -.3836 TRA -,30|8 TC3-.5618 BAU .1852

ROE -.2140 RRA -.3793 RE3 .8791FAU ,17380

FOE 1.3578 FRA 6.7052 FC-11.3254 ISP 2036

IOE .4397 6RA ,4891 8C3 1.0428 FlP 228T

[TC 278.42 LV[ "85,37

RAP 310.4| [CC t.2lO?

INJ 2 LAT INJ 2 LONG

24,04 3?°94

28.T3 13,13

34,30 346,34

54,30 348.34

34,39 348.34

34.30 348.34

54.30 341.34

ORBIT 02TERMINATION ACCURACY

ST 31.5 3R 20.3 83 48,?

CRT .VII2 CR| ,8824 C|T .1062

LSA 75.9 NSA 22.4 SSA .T

ELI 3T.2 EL2 S,t ALF 32,50

MIO-COUR3[ EXECUTION ACCURACY

$GT 950.9 $GR 1043.0 $63 1382.6

RRT ,4034 RRF ",8107 RTF -0_a!2

3G8 1411.4 R23 ".4344 R13 -.8882

SGI !185.9 802 785.2 THA 31.40

LAUNCH OAT[ APR 21 |g?l FLIGHT TIN( |94.00 ARRIVAL OATE NOV l 1971

N[L1OC[NTMIC CONIC

RL 150.33 LAL ".00

RP 209.t6 LAP -1.|8

RC 106.958 GL -30,iS

PLANETOCENTRI¢ CONIC

C3 13,396 VHL 3.680

LNCN AZNTH INCH YIME

30.00 19 44 36

60,00 21 50 48

63.39 23 36 57

63.39 23 36 S7

63.39 E3 36 ST

S3.39 23 36 5?

63.39 £3 36 5?

DIFFERENTIAL CORRECTIONS

TDE -,3807 TRA -.2434 TC3 -.6644 BAU .2047

HOE -.2174 RRA -.4215 RC3 ,9303 FAU ,17834

FOE 1.4270 FRA 6,9334 FC-11.5385 lIP 2087

606 .4384 6RA .4867 BC3 1+1432 FSP 2381

DISTANCE 4?3,788 EARTH

LOt. 210.|3 VL 32.32? GAL -2.28 AZL 93,31 HCA 158.85 SNA 184.16 ECC .18782 IHC

LOP 9.13 VP 23,333 GAP ?,31 kIP 06.9| TAL 343,4_ TAP 144.34 RCA |49.57 APO

G? 11.14 ZAL 118.?4 ZAP IlS,?e ITS 1?3.It ZA[ t50.95 ETE 147,23 ZAC 112.14 ETC

ObA -36,06 RAL 349.74 RAD $639,? VEL 11.553 PTH S.8O VHP 3.508 O_A -8,8T RAP

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZNTN INJ TIME PO CST TIM

2210.66 7,11 54.2? 208.88 137.17 2Q 21 _? 1210,?

1873.92 16.11 32,56 217,22 127.45 22 22 2

1569.32 24.87 13.25 223,43 119,Tg 24 3 ?

1569.52 24.87 13.25 223.43 119.79 24 3 ?

1569.52 24.87 |3.25 223.43 119,7g 24 3 7

1569.82 24.87 13.25 223,43 11g.79 24 3 7

1569,52 _4,87 13,25 223.43 I19,T9 24 3 ?

MID-COURSE EXECUTION ACCURACY

3ST 908.8 3GR 1132.2 SG3 1410.1

RRT ,2894 RRF ".9776 RTF -.2825

SGB 1451.8 R23 -,3083 R13 -,g2T?

$61 1188,6 $62 833,7 THA 64.T2

TO MARS

3.3118 Vl 21.140

_18,75 V2 21, l|O

2T6.27 LVI "26,0R

309.50 ECC 1.2208

INJ 2 LAT INJ 2 LONG

24.82 3T,07

673,9 29.90 10,87

$69.5 34,88 347.95

3G8.3 34,88 34?.95

56g.5 34.86 34T.96

569.3 34.86 34?,95

569.5 34.86 347.93

ORBIT D[T£RNINATION ACCURACY

ST 30.? SR 21.2 86 71.3

CRT ,9197 CRS .g053 C6T ,66?6

LSA ?T.| NSA 22.9 S$A .T

EL1 36.6 EL2 7.0 ALF 33.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCN OATE APR 8t tRY[

NELIOCENTRI¢ ¢(WIE

RL ttO,S3 LAL -,00

RP ROR.87 LAP "l,16

R¢ lOS.ORS rd. -31.$3

PLANETO¢ENTRIC CONIC

C3 t3osAe VNL 3.680

LNCN AZNTH LNCN TIME

SO.OO 19 $3 30

60.00 92 9 E

62.29 23 $4 tg

62.29 23 34 19

62.29 23 34 19

62.29 23 34 19

62.29 23 34 tD

FLIGHT TI_ IS8,O0 ARRIVAL DATE NOV I 1t71

OIDTANC[ 479,943 EARTH TO NAIl

LOL |10.8| VL 3t,31S GAL "8,28 AZL R3,48 HCA lSO,08 8MA SOS.D? ECC ;14700 INC 3,4[Y2 V! El.lAD

LOP 1D.39 VP ES,$OD GAP ?,14 AZP 16.?9 TAL 345.42 TAP [43.49 RCA 143.37 APO 218,3Y V2 26.124

GP [1.DT ZAL 118.S0 _AP I|?,S? ST8 173,27 ZAE lIT,D4 IT[ [AI.S$ ZAC itS.OR [TC ETS.iE LVl -El. S2

OLA -38,Y? RAL 3S0,48 RAD ltL39.8 VEL |[.SS9 PTH 6,DO VHP 3,488 OPA- °6.26 RAP 308.S! ECC I.|229

L-[ TIN[ INJ LAT INJ LONG INJ RT AlE INJ AZNTH INJ TIH[ PO CST TIN [NJ 2 LAT IMJ 2 LONG

2192.49 8,02 53,49 210.26 137.06 20 30 2 EDGE.5 25.64 36.12

1830,47 [?,90 30,[0 219.33 [26,T3 22 39 32 830.S 81.27 I.Ol

[567.46 2S.20 14,95 224.54 120.49 24 g 4? 587,5 35.45 S4g,RS

[567,46 25.20 14,95 224.54 120.49 24 0 4? 587.5 85,45 849,65

1587,46 25,20 t4,D5 224.54 [Eo,4g 24 0 47 587.5 35.45 349.65

[58Y.46 25.20 14,95 224,34 120.49 24 0 47 587.$ 35.45 349.65

138?.46 25,20 [4.95 224.54 t2o,4g 24 0 47 56?.5 35.45 349.6S

DIFFERENT IAL CCRRECTION$

TOE -.3772 TRA -,1731 TC3 ".768D BAU .2962

ROE -.2213 IRA -.46?6 RCS .9652 FAU .[8313

FOE 1.4950 FRA ?.1424 FC-tt.?044 DIP 2159

8DE .4373 BRA .4986 BCS t.2492 FSP 2463

LAUNCH DATE APR 21 |971

HELIOCENTRIC CONIC

RL 150.33 LAL -.00

RP 210.10 LAP "1.15

RC 111.121GL -32.48

PLANETOCENTNIC CONIC

C3 13,741 VHL 3.707

LNCH AZMTH LNCN TINS

50.00 20 3 31

60.00 22 33 53

61,13 23 31 51

61.13 23 31 51

61.13 28 Sl 31

61.13 23 3! 51

61.13 23 3[ 51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 885,3 IGR [251.4 $G3 1453.D 6T 29.6 DR 22.2 88 T2.8

RRT .DOS6 RRF -.9830 RTF -.Ogs? CRT .6?10 CR6 .9251 CST .6207

SGB 1516.7 R23 ".1140 RlS -,9764 LSA 78.3 MSA 23.5 SSA .6

SG1 [238.G 662 875.3 THA 81.28 ELi 36.1 EL2 9.0 ALF 35,55

FLIGHT TIME 198.00 ARRIVAL DATE NOV S 1971

DISTANCE 464.t02 EARTH TO MARS

LOL 210.23 VL 82.S05 GAL -2.29 AZL 93.54 HCA 16[.3! SNA [83.1'9 ECC .18627 INC 3.5359 V[ E9.QAO

LOP It.59 VP 23.265 GAF 6.92 AZP 86.65 TAL 345,32 YAP 146.63 RCA 149.56 APO 218.08 V2 26.098

GP 12.89 ZAL 118.43 ZAP 115.55 ITS 173.34 [AS 135.04 _TE 149.27 ZAC I[4.07 ETC 275,96 LVI -27.1D

DLA -39.54 RAL 351.19 lAD 663D.9 VEL 11.567 PTH 6.61 VHP 3.4[0 OPA -?.3T RAP 807.47 [CC 1.2261

L-I TIME INJ LAT INJ LONG INJRT ARC INJ AZNTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LON;

2172.75 9.00 S2.65 211.84 136.92 20 39 44 1172.7 26.53 35.08

1770.3[ 20.3[ 26.85 222.06 125.59 23 3 24 T?0.3 33,04 3.9D

1606.33 25.54 [6.75 225.80 121.27 28 58 88 606.3 36.07 SS1.46

1606.33 25.54 16.75 225.80 [21.27 23 58 38 606.3 36.07 351.46

1606.33 25,34 [6.75 225.80 121.27 23 58 38 608.3 36.CT 331,46

1606.83 25.54 [6.75 225,D0 12[.27 23 58 38 606.3 36.07 351.46

I606,33 25.54 [6,73 225.80 121.2T 23 58 38 606,3 38.OT 351.46

DIFFERENTIAL CORRECTIONS

TOE -.372? TRA -.0981TC3 ".8694 BAU .249T

ROE -.2264 IRA -.SElf RE3 1.0480 FAU .1876|

FDE t.5581 FRA 7.3268 FC-11,8231 DIP 2281

BDE .4861BRA .3273 BE3 t,3594 FSP 2331

LAUNCH DATE APR 21 1971

HELIOCENTRIC CONIC

RL 150.53 LAL -.00

RP 210.33 LAP -1.10

NC 113.239 GL -33,53

PLANETOCENTRIC CONIC

CS 13,989 VNL 3.740

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 886.5 SGR 1342.0 SG3 1492.2 8T 29.0 6R 23.S 66 T4.1

RRT ".0787 RRF ".98?3 RTF .0898 CRT .8077 CR9 .9419 CST .5636

$GB 1608,4 R23 *0470 R13 ".9862 LSA T9.4 MSA 24.0 SSA .8

$61 [345.2 SG2 88[.? THA 95.23 EL[ 35.5 EL2 11.3 ALF 37.83

FLIGHT TIME 200.00 ARRIVAL DATE NOV ? 1971

DISTANCE 486.268

LOL 210.25 VL 32.295 6AL "2.30 AZL 93.67 HCA 162.53 SNA

LOP 12.82 VP 23.222 GAP 6.70 AZP 86.50 TAL 345.22 TAP

GP 13.92 ZAL 118.24 ZAP !13.4[ ITS 1T3.44 [AS 152.96 ETE

DLA -4D.37 RAL 352.05 lAD 6640.0 VEL tl.5?D PTN $,82 VHP

LNCH AZNTN LNCH TIME L'! TIME INJ LAT

50.00 20 14 59 2180.88 tO.De

59.89 23 29 31 1628.19 25.68

39.19 23 29 36 1826.19 25.88

59.83 23 29 38 1626.19 25.18

39.89 23 29 31 1626.19 25,88

59.19 23 2g 31 1621.1S El.IS

59.88 23 21 Sl 1621.19 25.88

OIFP£RENTIAL CORRECTION8

70[ -*Sill TRA -.OILS TC3 ",97[S BAD .2784

ROE ",2344 IRA -.S?4S RCS t.tOSS FAU .19126

FOE [.t34Y eRA ?.4635 PC-11.8347 BSP 24?4

6OE ,41TO ERA *S?Sl 6C$ !,4?|3 FBP 2567

LAUNCN DATE APR 2[ 1971

NELIOCENTRIC CONIC

RL 150.33 LAL ".DO LOL 210.28 VL 32.281 GAL

RP 2tO.S? LAP "I.0T LOP 14.04 VP ES.t?D GAP

EARTH TO MARS

163.64 ECC .18564 INC 3.6?06 Vl 29.640

147,75 RCA 149.55 APO 21?,73 V2 26.071

149,93 ZAC 115.18 ETC 2?5.80 LV! -27,76

RC 115.300 GL -34.68

PLANETOC(HTRIC CONIC

C3 14.302 VHL 3.789

LNCH AZNTH LNCH TIME

3O.OO 20 28 19

56,37 23 2? 36

58.57 2S 27 36

58.5? 23 2? 36

58.5? 23 2? S6

58.5? 23 2? 36

58.57 E3 2? 36

DIFFERENTIAL CORRECTIONS

TOE -.3545 TPA .0647

ROE ".2456 IRA -,6384

FOE 1.7216 FRA 7.6380

BDE .4397 DRA .6417

INJ LONG INJ RT ARC INJ AZNTH INJ TINC

51.7[ 2[3.69 136.75 20 SO 49

18.66 227.24 122.14 23 56 44

18.66 22T.24 122.14 23 56 44

[S,66 22?.24 [22.14 23 56 44

IS,66 227.24 [22.[4 23 $1 44

[S.64 227.24 122.14 25 56 44

[8.66 227.24 122.14 23 58 44

NED-COURSE EXECUTION ACCURACY

SGT 921.6 SGR [466.0 363 [523.6

RRT -,IS2O RRF ".lSOI RTF .[,2S

8GB 1751,6 R23 .[St6 Rt3 -,sets

SG[ 1496,5 $62 S?I,S THA 104.29

FLIGHT TIHE 202.00

DISTANCE A92.433

-2,31 AZL 93.82 HCA [63.76 DMA

6,49 kip 06.33 TAL 345.10 TAP

GP 15.07 ZAL 110.02 ZAP 1t1.25 ITS 113.55 ZAE 150.19 ETE

3.3T2 DPA -6.?T RAP 306.39 [CC 1.2302

PO CST TIN INJ 2 LAT INJ 2 LONG

|150.9 2?.SO 38,91

626.2 36.72 353.40

626.2 36,72 353.40

826.2 36.72 353.40

121.2 36,72 353.40

628.2 36.?2 553,40

626.2 36.72 353.40

ORBIT DETERMINATION ACCURACY

TC3-1,0696 6AU .3030

RC3 1.1691FAU .19405

FC-11.7464 BSP 2732

BC3 1.5846 PIP 2652

ST 21.3 8R 25.0 IS 75.4

CRT .750| CRS .9513 CIT .42t$

LIA 10.6 NSA 24.6 IIA .5

ELI 35,[ EL2 13.? ALF 40,JR

ARRIVAL DATE NOV S StY1

EARTH TO MARS

I03.SO ECC .[DSO9 IMC S.1241 Vl El.140

148.86 RCA 149.54 APO 217.47 V2 21,D44

150,42 ZAC 116.42 [TC 275.63 LVI -28o52

DLA "41.29 RAL 3S3.0t lAD 6640.2 VEL 11.59[ PTH 6.63 VHP 3.342 DPA -5.85 RAP 305.21 ECC 1.2354

L-! TIN[ INJ LAT [NJ LONG INJ RT A$C ]NJ AZNTH INJ TiME PO C3T TIN INJ 2 LAT INJ E LON6

2126.09 11.31 50,63 215.85 136.83 21 3 45 tt26,t 28.59 32,5S

1647.44 26.22 20,72 228.89 123.[1 23 55 3 647.4 37.41 355.51

1647.44 26.22 20.72 228.89 125.11 23 55 3 647°4 37.41 355.51

1647.44 26.22 20.72 228.89 123.[[ 23 55 3 647.4 37,41 355.51

1647.44 28,22 2D,T2 221.89 123.11 23 55 3 64?.4 37.41 355.51

164?.44 26.22 20.72 228.89 123.1[ 23 55 3 647,4 37.A1 355.5l

1647.44 26.22 20.72 228.89 123,11 23 55 3 647.4 37.41 355.5t

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT g88.2 $C_ 1605.5 $G3 [552.6 IT 2?.7 SR 26.g SS ?6.7

RRT -,4271 RRF "*ggst RTF .4368 CRT .6381 CR$ .9681 CST .425?

SGB [885,2 R23 .[6?9 RE3 -,g789 LIA 82.1 MSA 23,2 SSA .5

$61 1681.0 $62 833.4 THA [tD.t2 EL[ 34.9 £L2 16,4 ALP 43.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE APR _| |t?|

HELIOCENTRIC C_0NIC

RL 150,33 LAL -,DO

R? 210,62 LAP "1,04

RC 117,545 GL -35,98

PLANETO(_[NTRIC CONZC

¢3 |4,sgs VHL 3,833

LNCH AZMTH LNCH TZNE

50.00 20 44 13

57.13 23 25 53

57.13 23 25 53

57,13 23 25 53

57.13 23 23 53

57,13 23 25 $3

57.13 23 25 55

FLIGHT TII_ 204.00 ARRIVAL DATE NOV 18 18?t

DISTANCE 49G.SOA EARTH TO NAR8

LOL 210.2§ VL 32.279 GAL -2.33 AZL 94.00 flCA 164.98 GNA 183.30 ECC .18462 INC 4.0023 Vl 29.640

LOP 15.26 VP 23.137 GAP R.28 AZP 86.13 TAL 344.97 TAP 149.95 RCA 149.53 APO 217.24 V2 29.01S

6P 16,38 ZAL 117,?5 ZAP 109,07 ITS 1?3,?0 ZA[ 148,53 ST[ 150,70 ZAC 117,61 (TC 275,47 LVI -29,4!

DLA -42,30 RAL 354,11 RID 9640,4 VEL lt,SD8 PTH 6,65 VHP 3,321 DPA -4,77 RAP 304,12 ECC 1,2418

L-| TIH_ [NJ LAT INJ LONG [NJ RT A$C |NJ AZ_TN |NJ TIN£ PO CST 71N |NJ 2 LAT INJ 2 LONG

2097.18 12.74 49,37 218.45 138.24 21 19 10 1097,2 29.84 30.93

1670,23 26,55 22,96 230,78 124,22 23 33 43 470,2 38,13 357,53

1670.23 26.55 22.96 230.70 t24.22 23 53 43 S?0.2 38.15 357.83

1670,23 26,55 22,96 230,78 124,22 23 53 43 $70,2 38,13 357,63

1670.23 26.55 22.98 230.78 124.22 23 53 43 S70.2 38.15 33?.83

1670,23 26,55 22,98 230,?8 124,22 23 53 43 670,2 38,15 35?,83

1670,23 26,55 22,98 230,78 124,22 23 53 43 6?0,2 38,15 357,83

DIFFERENTIAL CCARECTIONS

TOE -,3612 TRA ,1523 TC3-1,1646 DAU ,3338

ROE ",2604 RRA -,7086

FOE 1,8060 FRA 7.7308

DOE ,4453 DRA ,7248

LAUNCH DATE APR 21 1971

H[LI_NTRIC CC_IIC

RL 150,33 LAL ",00

RP 211,07 LAP -1.00

RC 129,734 GL -37,40

PLANETOCENTRIC CONIc

C3 15,190 VHL 3,897

NIO-COURSE EXECUTI(_ ACCURACY

SGT 1037.8 SGR 1751.0 SG3 1569.7

RC3 1,2370 FAU .19643 RRT -,$624 RRF ".9950 RTF ,5704

FC-11.573? 8SP 3044 3G_ 2069.9 R23 .I807 R13 -,9786

BC3 1,6989 FSP 2684 661 1893,3 SG2 836,G TNA 114,16

FLIGHT TIME 206.00

DISTANCE 500.778

LOt. 210,23 VL 32,273 GAL -2,34 AZL 94,2| HCA 166,19 8HA

LOP 16,40 VP 23,096 SAP 6,07 AZP 85,91 TAL 344,82 TAP

OP 17,87 ZAL 117,42 ZAP t06,88 [T$ 173_88 ZAE 146,16 ETE

DLA -43.43 RAL 355,32 RAD 6640.6 VEL 11.629 PTH $.67 VHP

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT

50.00 21 3 AT 2062.08 14.46

55.55 23 24 29 1695.03 26,88

85,55 23 24 29 1695,03 26,68

53.55 23 24 29 1695.03 26,86

55,55 23 24 29 1695,03 26,89

55,55 23 24 29 1695,03 26,$8

55.55 23 24 29 1695,03 26.88

DIFFERENTIAL ¢CRRECTION8

TOE -,3582 TRA *2443 TC3"1.2518 BAU ,3669

RDE -,2629 RRA -,7897 RC3 1,3027 FAU .19716

FOE 1.9248 FRA 7,7948 FC-|1,2366 BRP 3430

ODE .4564 ERA .8286 8C3 1.8067 FSP 2710

CR61T O(TERNINATION ACCURACY

8T 27.4 SR 26.0 $8 77.7

CRT ,5332 CRS .9773 CST ,3426

b3A 83.4 HSA 23,9 89A .4

ELI 35.0 EL2 19,2 ALF 48,04

ARRIVAL DATE NOV 13 1971

EARTH TO MARS

193.28 ECC .|9423 INC 4.2103 V] 29.640

151,02 RCA 149.51 APO 217.04 V2 25.989

150,80 ZAC 119,3g ETC 275,31 LVI -30,46

3.311DPA -3.51 RAP 302.93 [¢C t.2500

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

4?,81 221,63 135,84 21 38 9 106_,1 31,32 28,90

25.41 232.99 123.49 23 52 44 695.0 38.95 .41

25.41 232.99 125.49 23 32 44 695.0 36.95 .41

25.41 232,99 125,49 23 52 44 698.0 38,95 ,41

25,41 232,99 125,49 23 $2 44 695,0 38,95 ,41

23.41 232.99 125.49 23 52 44 693.0 38,95 .41

25.41 232.99 125.49 23 52 44 695.0 38.93 ,41

MID-COURSE EXECUTION ACCURACY ONB|T DETERM1NAT|ON ACCURACY

86T 1214.1 3DR 1939,0 $63 1578,3 8T 27,4 $R 31,8 98 79,0

RRT -.6637 RRF -.9965 RTF .8700 CRT .4220 CRS .9847 CST .2579

368 220T.7 R23 .1806 R13 -.9800 LSA 86.3 MSA 26.? StA ,4

8G_ _133.7 802 825.3 THA 116.91 ELI 35.6 EL2 22.1ALF 84.71

LAUNCH DATE APR 21 1971 FLIGHT TIME _08.00 ARRIVAL DATE NOV 15 1971

HELIOCENTRIC CCNIC DISTANCE 504,954 EARTH TO MAR8

RL 130,33 LAL -,00 LOL 210,25 VL 32,268 GAL "2,37 AZL 94,46 HCA I67,41 3NA 163,19 (CC ,18391 INC 4,4866 VI 69,640

RP 211.33 LAP -.87 LOP IT.70 VP 23.055 GAP 5.8T AZP 85.65 TAL 344.66 TAP 152.07 RCA 149.50 APO 816.66 Vt 15.997

RC 121,945 6L -39.04 GIB 19.$9 ZAL H?.D! ZAP ID4.S$ [78174.t! ZAE 143.49 ST[ |50,72 ZAC 121.18 ETC 2?3.16 LVI "3t.?O

PLANETOCENTRIC CONIC

C5 15,620 VHL 3,977

LNCH AZHTH LNCH TINE L-I TIN( INJ LAT

SO.O0 21 29 S 2016.65 16.65

53.81 23 23 36 |762,17 27,16

53.81 R3 23 35 1722.17 27,18

53.6t 23 23 36 1722.17 27.18

53.61 93 23 36 1722.17 2T.18

53.01 R3 23 35 1722.17 27.15

93.81 83 23 36 t?t2.t? 27.19

DIFFERENT |AL C_RRECTIO_S

DLA "44.70 RAL 336,99 RAD 6640.9 V£L 11,658 PTH 6.89 VHP 3.313 DFA "2.03 RAP 30l. 70 ECC 1,2604

INJ LONG [NJ RT ASC [NJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

45.75 225,74 135,24 22 2 41 1013.8 33.19 29.17

28.12 235.59 126.97 23 52 15 ?22.2 39.80 3.30

28.12 235.59 126.g? 23 S2 18 722.2 38.80 3.30 :

28.12 235.$9 126.97 23 32 16 ?22.8 39.80 3.30

28.12 23S.$9 120.9? 23 52 16 ?28,2 39.80 5.30

28.12 239.$9 126.97 23 52 18 722.2 39.80 3.30

28.12 235.59 126.97 23 52 18 ?28.2 39,50 3.50

NIO-COUR_[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

8GT 1361,5 5DR 8136,3 SG3 1572.3 8T 87.8 $R 35.0 66 80.0

RRT -,7407 RRF ",6675 RTF ,_,55 CRT ,3034 CR6 ,6900 C$T ,1668

SGB 2535.8 R23 .1738 R|3 -.0823 LSA 87.4 NSA 87.4 6|A .3

8G! 2401.3 3G2 814.9 THA 118,87 ELI 37.0 EL2 24.8 ALF 64.29

FLIGHT TINE _IO,OO ARRIVAL OAtS NOV |7 1871

DISTANCE 508. t33 EARTH TO MARS

-2,39 AZL g4,?B HCA 168.6_ |MA 183.11 ECC .18367 INC 4,7545 Vl 29.640

5,67 AZP 85.34 7AL 344.49 TAP IS3. t1 RCA 149,43 APO 216.74 ¥2 25.929

RC 1|4,177 Sb -40,92 G? 2t,58 ZAL 116,49 ZAP !02,51 ST8 174,39 ZAE 141,08 ETE 150,44 ZAC 123,26 ETC 275,03 LVi -33,16

PLANETOCENTRIC CONIC

C3 16.936 VHL 4.079 DLA "46.16 RAL 339.62 RAD 6641.3 VEL 1t.691 PTH 6.73 VHP 3.330 DPA ".25 RAP 300.42 ECC 1,2738

LNCH AZMTH LNCH TIME L'| TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

6D.0O 22 5 21 1849.62 19.88 42,61 231.42 134.16 22 37 50 948.6 35.80 21.62

51.87 23 23 23 1752.36 27,44 31.15 238._9 128.69 23 52 35 752.4 40.70 6.61

S1,87 23 23 23 1752,36 27,44 31,15 238,89 128,69 23 S2 35 752,4 40.70 6,61

51.87 23 23 93 1752.36 27,44 31.15 238.$9 128.69 23 32 35 752.4 40.70 6.61

51.87 23 23 23 1752,36 27.44 31.15 238.69 128.69 23 52 35 752.4 40.70 6.61

51,87 23 23 23 1752,36 27,44 31,15 238,69 128,69 23 52 35 752,4 40.70 6.61

51.07 23 23 23 1732.36 27,44 31.15 238,69 128,6g 23 82 35 ?52,4 40.?0 6,81

OIFVERENT IAL CCRR[CTION9 NID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE ",3402 TRA ,4445 TC3-1,3838 BAU ,4435 SST 1326,4 Sr__R _369,6 863 1351,3 8T 28,0 9R 39,1 38 8|,D

RDE -,3560 RRA -,5858 RC3 1,4341 FAU ,19461 RRT -,7963 RRF ",9983 RTF ,7997 CRT ,1855 CR6 ,9939 CST ,0?63

FDE 2,2009 FRA 7,7117 FC-t0,1277 $8P 4378 8GB 2818,7 R23 ,1637 R13 -,8848 L3A 8g.9 NSA 28,1 8SA ,3

BDE ,49?9 BRA 1,0814 DC3 1,9943 FSP 2678 $GI 2699,6 362 810,5 THA 120,15 ELI 3g,7 EL2 27.1 ALF ?5,69

70[ -.3536 TRA ,]421 TC3"!,3285 BAU .4035

ROE ".3126 RRA -.6808 RC3 1.3689 FAU .19872

FOE R,0580 FRA ?,?884 FC-10.7650 65P 38?0

BDE ,4?22 3RA ,8449 6¢3 1.9088 RSF 2YOS

LAUNCN DA?E APR |! I|?l

MELIO¢[NTR|C ¢ON|¢

RL 150.33 LAL -.OD LOL 210,25 VL 3_,293 GAL

RP 211.$D LAP -.94 LOP 16,88 VP 23.014 GAP
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ APR 21 1071

HELIOCENTRIC ¢011¢

RL IS0.|3 LAL -.00

RP 111.6? LAP ".gO

RC 120.431G_. "43,12

PLANETO¢[NTR|C CONIC

C3 fT.?tO VHL 4,209

LNCH A2NTH LNCH TIN|

49,$8 23 _4 13

49.68 23 24 t3

49.68 23 24 13

48.68 23 24 13

49.68 23 24 13

49.69 23 24 13

49.68 23 24 13

PLIGHT TZl4_ 2|2,00 ARRIVAL DATE NOV 10 tOY|

O|STANC[ S16,313 EARTH '?0 MAR|

LOL 210.85 VL 32.2S9 GAL -Z.41AZL 95.12 HCA 169.03 8HA 166.05 ECC .18340 INC 5.1204 Vt _6.640

LOP 20,IE VP 22,974 GAP 5,40 AZP 84.96 TAL 344,31 TAP |54,14 RCA 149,46 APO 216,04 ¥2 2O,096

GP [3,94 2AL I1S,62 ZAP 100,34 £TS 1T4.74 ZA[ 138,30 [T[ 149,07 ZAC 125.68 ET¢ 2?4,92 LVI -34,90

DLA -4T.62 RAL .?? RAO 664|.R V[L tt.736 PTH 6.?? VHP $.369 DPA t.88 RAP 299.10 ECC 1.2815

L-| TIRE |NJ LAT |NJ LONG |NJ RT ARE INJ AZMTR INJ TIME PO COT T|M |NJ 2 LAY INJ 2 LONG

1766,29 27,62 34,56 242,45 130,73 23 53 59 786,3 41,15 1Q,44

1786.26 27,62 34,$6 242,45 t30.73 23 53 59 ?06.3 41.65 10.44

1766.28 27.62 $4,56 242,45 130.T3 23 53 59 706,3 41.69 |0,44

I786.28 2?,62 34,S8 242.45 130.?3 23 53 59 ?86.3 41.63 10,44

1766.28 2?,62 34,50 242,43 130.73 E3 53 59 ?86.3 4|.65 10,44

1786.28 27,62 34.56 242,45 130,73 23 S3 59 766.3 41,85 t0.44

1766,28 27.62 34.56 242.45 130.73 23 53 $9 ?66.3 41.65 10.44

DIFFERENTIAL CORRECTION6

TOE -.$405 TRA .$513 TC3-1.4274 BAU .4698

ROE -.4171 RRA-I.lO4? RE3 1.4967 FAU .tgOgD

FOE 2.3901 FRA ?.5215 FC3-9.3290 BOP 4922

ODE .5386 BRA !.2347 8C3 2.0683 F6P 2601

LAUNCH DATE APR 2| 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1705.3 6GR 2631.9 $G3 1508.4 ST 28.7 8R 44.0 SS 81.4

RRT -.8364 RRF -.9989 RTF .0388 CRY .0726 CRS .9965 COT *.0106

SOB 3136.1 R23 .1525 RE3 -,9872 LSA 92.8 NSA 28.8 SSA ,E

8G1 3029.1 SO2 812.1 THA 120.92 ELI 44.1 EL2 28.5 ALF 65.$4

FLIGHT TIN( 214,00 ARRIVAL DATE NOV 21 1971

DISTANCE 517.493 EARTH TO HANS

RL 150.33 LAL ".00

RP 212.14 LAP -.67

RC 128.?06 GL -45.70

PLAN[TOCENTRIC CONIC

C3 |9.19| VHL 4.381

LNCH AZNTH LNCH TONE

47.19 23 26 36

47.19 23 26 $6

47.19 23 26 36

4?.tg 23 26 39

47.19 23 26 36

47.19 23 26 36

47.19 21 26 36

LOL 210.25 VL 32.256 GAL -2.44 AZL 95.58 HCA 171.03 SMA 183.00 [CC .18338 |NC 5.5629 Vl 29.140

LOP 21.32 VP 22.934 GAP 5.28 AZP 84.48 TAL 344.12 TAP 155.15 RCA 149.44 APO 216.58 V2 25.894

GP 26.74 ZAL 114.97 ZAP 96.20 ETS 175.18 ZAE 131.32 ETE 149.30 ZAC 128.55 ETC 2?4.84 LVI -87o17

DLA -49.75 RAL 3.45 RAD 6642.5 VEL 11.?g9 PTH 6.82 VHP 3.436 DPA 4.46 RAP 297.?3 ECC 1.3158

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH ]NJ TIME PO COT T_M INJ 2 LAT tNJ 2 LONG

1825.18 27.65 38.45 247.10 133.16 23 S? 1 825.2 42.59 14.9S

1825.18 27.65 38.45 247.10 133.16 23 37 1 825.2 42.59 14.95

1825.19 27.65 38.43 247.10 |33.16 23 57 1 825.2 42.59 14.95

1825.18 27.65 38.45 247.10 133,16 23 5? t 825.2 42.59 14.9S

1825.18 27.65 38.45 247.10 133.16 23 57 1 825.2 42.59 14.95

1825.18 27.65 38.45 247.10 133.16 23 57 1 625.2 42.59 14.91

1825.18 27.65 38.45 247.10 133.16 23 S? ! 825.2 42.59 14.95

DIFFERENTIAL CCARECTION$

TOE -.3234 TRA .6668 TC3-1,4370 6AU .5411

RD( -.5149 RRA-I.2452 RE3 t.5436 FAU .16384

FOE 2.6445 FRA 7.2176 FC3-6.2936 BOP 5573

ODE .6080 BRA 1.4125 BE3 2.1089 FOP 2494

MID-COURSE [X[CUTIOI ACCURACY _RBIT DET[RNINATI(3_I ACCURACY

SGT 1893.7 SGR 2938.7 SO3 1441.2 ST 29.3 $R 50.7 $$ 82.9

RRT -.8662 RRF -.9993 RTF .0677 CRT -.0386 CR8 .9982 COT -.097?

SOB 3496.0 R23 .1399 R13 -.9895 LSA 97.2 NSA 29.3 6SA .2

8G! 3396.9 662 818.2 THA 121.18 ELI 30.7 EL2 29.3 ALF 91.92

LAUNCH DATE 4PR 21 19?1 FL|GHT TIME 216.00 ARRIVAL DATE NOV 23 1971

HELIOCENTRIC CONIC

RL 150.33 LAL -.DO

RP 212,43 LAP ".83

RC 130.009 GL -48,80

PLANEYOCENTRIC CONIC

C3 It,tO1 VHL 4.113

LNCH AZHTH LNCH TIME

44,36 23 3t _|

44,31 23 31 38

44.19 |3 31 l|

44.36 13 31 31

44,11 23 3I 31

44.31 13 31 $2

44,19 23 31 II

DIFFERENTIAL CCRRECTIONI

?Of "*2lOS TRA *?0|2 T¢|'1.4100 |AU *tO0|

lot ",l?tl RRA't,40II RC| 1,1111 PAU ,l?i|I

VO[ t,O?4I FRA t,?l?l V¢3-?,0371 lip lilt

IOE .7311 IRA 1,6117 |¢3 I+101l PiP 1331

DISTANCE 521,673

LOL 210.2S VL 32,234 GAL "2,4Y AlL 96.19 HCA |72.23 6Nk

LOP 22,53 VP 22,094 GAP 5,00 AlP R3,67 TAL 343.91 TAP

GP 30.13 ZAL 1|3,4S 2AP 96,11ET6 175,73 ZAE 132*07 EYE

DLA "51,19 RAL t,i| RAO iQ43,4 V[L 11,8|? PTH 6,90 VHP

L-| TIM2 |MJ LAY |NJ LONG |NJ RT A|C |NJ AZNTH INJ

tO?O.ll IT,4t 42,00 212,0R 136,00 14

tlT0,1l IT,4i 4|,90 202,9| ltl,0e 14

tO?0,11 2T,4l 41,00 ll|,0I 131,03 t4

iO?0,ll 17,41 41,90 lOt,iS ltl,0t 14

tl?O,ll 17,41 41,10 tS|,ll t31,00 84

1170,11 87,42 4l,lO tSI,II Itl. Ol 14

tl?O,e4 27.4| 41,00 lSl,Ol 131,00 24

MID-COUR|E [XECUT|ON ACCURACY

lOT lOOO,i OGR 3e17,3 a_3 |341,I

FlY -,III| IRF ",IIII RTV ,++II

161 3103,? RI3 *tl?l R|3 -,lOt4

801 31tl,S IO| 830,0 THA 11|,00

LAUNCH OATE APR It tO?t

EARTH TO MARS

182,16 ECC *18334 INC 6.1855 Vt 29.$40

1S6,14 RCA 149.42 APO 216,SO V2 25.632

140.40 ZAC |32.00 ETC 274,82 LVI -39.06

HELIOCENTRIC CONIC

RL 160,33 LAL -,00

RP ltl.?l LAP -.10

RC 133.311 GL "82.O6

PLANETOCENTRIC CONIC

C3 24.464 VHL 4.046 DLA -S4.SO RAL

LNCH AZNTH LNCH TIME L-I TIME

41.15 23 40 44 1925,41

41.13 23 40 44 1925.41

41.15 23 40 44 1925.41

41.15 23 40 44 lg25,41

41.15 23 40 44 t921.41

41.11 23 40 44 1925.41

41.15 23 40 44 1925.41

DIFFERENTIAL CCRRECT|ONS

TDE -.2147 TRA .9272 TC3-1.3361 BAU .G723

RDE ".9417 RRA-I.6O01 RE3 1.5599 FAU .15787

FOE 3.4060 FRA 6.0487 FC3-S.5820 BOP 7154

ODE .9618 BRA t.6493 BE3 2.0539 FOP 2090

3,047 OPA ?,63 RAP 2gO,tO EC¢ t,)3DO

T|RE PO COT TIM |NJ 2 LAT |NJ 2 LONG

O 43 $?0.? 43.44 20,34

t 43 |?0,? 43.44 10.34

| 43 O?O,? 43.44 lO,14

0 43 070,? 46,44 |0.14

| 43 170,7 43.44 lO,14

| 43 170,? 43.44 |0.34

2 43 0?0,? 43,44 ID,14

ORBIT DETERMINATZOH ACCURACY

IT 30.0 OR SO,? II 14,4

(RT ",till CRI ,1011 CII -,t011

LIA 103,l MIA tO,! lli *l

EL| ll,l ELl ll,| ALF ll,ll

VLIGHT ?|RE t|l,O0 ARRIVAL 04TE NOV IS tOY1

011TAHOE $||,||3 EARTH TO MAN8

LO_ It0,11 VL 31,111 6AL "2,11 AZL 07.00 HCA 173,43 IMA |08.93 [CC ,19333 |NO ?.0040 Vt R0.i40

LOP 23,71 VP 21,813 &AP 4,90 AZP 83,04 TAL 343,?0 TAP IS?,IE RCA |41,30 APO 211,47 V2 22,Y09

GP 34,2? ZAL 112,39 _AP 94,|0 IT8 176.4| ZAE 128,46 [TE 147.28 2AC 136,20 ETC 2Y4.90 LV! -41,t?

|1.$0 RAO 6544.8 V[L |2,019 PTH ?,0t VHP 3.729 9PA 11.36 RAP 204,?4 [CC 1.4030

|NJ LAT INJ LONG |NJ RT ARC |NJ AZNTH INJ TIME PO COT TIN tHJ 2 LAT INJ 2 LONG

26.?0 48.01 260.63 139.56 24 12 SO 925.4 43,99 26.47

26.?D 48,21 260.63 13g,56 24 12 50 g25.4 43.gg 20.87

26,?0 41.01 260,63 13g.56 24 12 SD 925.4 43.99 28,87

26.?0 48,0t 262.63 139.56 24 12 50 g25.4 43.99 28.S?

26.?0 40.01 260,63 139.56 24 12 SO 925,4 63.g9 26.87

26.70 48,01 260.63 139.56 24 |2 SO 92124 43.9g 26,S?

26.?0 48.01 260.63 139.56 24 12 SO 925.4 43.99 28.$7

MID-COURSE EXECUTION ACCURACY ORO|T DETERHINAYION ACCURACY

SOT 2289,6 SGR 3714.1 SO3 11g7,? ST 30.5 SR 72.8 81 86.3

RRT -.9047 RRF ".gg98 RTF .9048 CRT -.29?7 CR$ .9998 CgT -.3111

8GO 4363.t R23 .1149 R13 -.9931 LSA 113.3 HSA 28.g SSA .t

861 4260.3 SO2 846.4 THA 120.47 EL1 73.3 EL2 28.g ALF g8.44
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCH DATE APR 21 1971

N|LIO¢EMTRIE CONIC

RL t69.33 LAL -,OD

RP 218.01 LAP -.T6

RC 135.643 GL -57.23

PLANETOCENTRIC CONIC

C3 29.726 VNL 5.462

LNCH AZNTH LNCH TIME

3T.56 0 I 22

37.56 D 1 22

37.36 0 I 22

37.58 D I 22

37.58 0 1 22

3T.56 O I 22

37.58 0 1 22

LOL 210.29 VL

LOP 24,62 VP 2_.816 GAP

GP 39,3? ZAL 110.44 ZAP

FLIGHT TIM_ 2EO,OO &RRIVAL DATE NOV MY 19TI

DISTANCE SSO.OSO EARTH TO NAN8

32,2|1 GAL "2.54 AEL 68.18 HCA 1T4.82 SMA 19E.62 ECC .1934| INC 9,1T66 Vl 29,640

4.T2 AZP 81.96 TAL 343,4T TAP |50,06 RCA 140.37 AFO 216.4T V2 25.T66

92,25 ETA t?T.30 ZAE 124.38 ETE |45,96 ZAC 141.34 ETC EY5.14 LVI -4T.24

OLA -9T.52 RAL 18,24 RAO 664s.g VEL 12.234 PTH T.18 VHP 4.034 DPA 16,44 RAP 293.08 ECC 1.4692

L-! TIME lHJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1995.79 25.09 53.80 270.89 143.63 D 34 36 993.8 43,83 34.73

1993.79 25,09 53.00 2T0.69 143.65 0 34 36 993.8 43.83 34.73

1993.79 25.09 53.80 270.89 143.63 0 34 36 993.9 43.83 34.73

1993,79 25.09 53.80 270.89 i43.63 0 34 36 993,9 43.83 34.73

1993,?9 25.09 53.80 2T0.89 143.63 0 34 36 993.8 43.83 34.73

1993.79 25.09 53.80 2T0,89 143,63 D 34 36 993.8 43.83 34.73

1993,79 25.09 53.80 270.89 145.63 D 34 36 993.8 43.83 34.73

(_81T DETERMINATION ACCURACYDIFFERENT IAL CCRRECTION3

TOE -.US02 TRA 1.0791 TC3-1.2072 BAU .7640

R02-1,443T RflA-l.8187 RC3 1.4961 FAU ,13669

FOE 3.944T FRA 5.06?7 FC3-3.9608 BSP 8099

6DE 1.4446 BRA 2.1140 BC3 1.9224 FSP 1TS6

LAUNCH DATE APR 21 lg71

HELIOCENTRIC CONIC

MID-COURSE EXECUTICN ACCURACY

SGT 2488.8 $GR 4196,T 9G3 100|.9

RRT -.9170 RRF ",9999 RTF ,g163

6GB 4880.9 R23 .1034 913 -.9945

SGI 4803.2 SG2 867.9 THA 11g.59

FLIGHT TINE 222.00

DISTANCE 534.202

RL 150.33 LAL -.00

RP 213.31 LAP -.73

RC 137.991GL -63,10

PLANETOCENTRIC CONIC

C3 39.457 VHL 6.281

LNCH AZNTH LNCH TINE

33.88 0 31 55

33.80 O 31 55

33.88 O 31 55

33.88 0 31 55

33.88 0 31 55

33.86 0 31 55

IT 31.8 8R 92.8 66 88.9

CRT -.5062 CR8 I,OOOO CST -.5141

LSA 129.8 MSA 27,2 8SA ,1

EL1 94.3 EL2 27.0 ALF lOO.Y3

ARRIVAL GATE NOV 29 19T1

EARTH TO MARS

Vl 26.640

V2 25.732

LVI -32.13

ECC !,6494

INJ 2 LONG

43.?9

43.76

43.79

43.79

43.?9

43.79

LOL 210.25 VL 32.250 GAL "2.58 AZL 100.01 HCA IT5.80 SHk 182.91 ECC ,16354 INCID.OI31

LOP 26.11 VP 22.777 GAP 4.53 kip 80.01 TAL 343.24 TAP 159.04 RCA 149.34 APO 216,48

GP 45.61 ZAL 107.04 ZAP 90,64 ET6 178.3T ZAE 119.73 ETE 144.50 ZAC 147.60 ETC 275,T1

DLA -60,60 RAL 28.28 RAD 6650.5 VEL 12.623 PTH 7.40 VHP 4.580 DPA 22.47 RAP 291.26

L-i TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2066.17 21.87 60.06 289.19 t48.06 1 6 38 1083.2 42.10

2083.17 21.87 60.08 285.19 148.06 I 6 38 1083.2 42.t0

2083.17 21.87 60.00 285.19 148.06 1 6 38 1083.2 42.10

2083.1T 21.87 60,08 285,19 148.06 1 6 39 1003.2 42.10

2083.17 21.87 60.08 285.19 148.06 1 6 38 1063.2 42,10

2083.17 21.87 60.08 285.19 148.06 1 6 38 1083,2 42.10

33.88 D 31 55 2083.17 21,87

DIFFERENTIAL CCRRECT%ON6

TDE .3436 TNA 1,2551 TC3-1.0164 6AU ,89?1

90E-2.4527 RRA-2.0415 RC3 1,3636 FAU .10932

FD2 4,4629 FRA 3.7292 FC3-2.3987 69P 8961

ODE 2.4?67 BRA 2.3965 0C3 1.7007 FDP 1227

LAUNCH DATE APR 21 1971

HELIOCENTRIC CONIC

RL 150,33 LAL -,00

RP 213.21 LAP -.$|

RC 192.438 GL 61.78

PLAN2TOCENTRIC CONIC

C3 39.519 VHL i.28i

LNCH 4ZNTH LNCM TIHE

47.51 8 15 28

4T,Sl 6 15 28

47.51 8 15 20

47.51 S 15 28

47.31 6 13 28

47.51 8 1S 28

47,51 9 15 28

LOt. 210.25 VL 32.260 GAL

LOP 33,20 VP 22.548 GAP

GP -52,49 ZAL 109,52 ZAP

60.08 285,1g 148.06 1

HID-COURSE EXECUTION ACCURACY

6GT 2677,2 9GR 4725,3 3G3 741.6

RRT -,9276 RRF ".9999 RTF .8262

$68 3431.0 R23 .0927 R13 -.9956

8G1 5358.9 SG2 681,6 THA 118.5T

6 38 1083,2 42,10 43.79

CRBIT DETERMINATION ACCURACY

ST 38,4 SR 125.5 68 90.3

CRT -,7?80 CR8 l. OOOO CST -.7790

LSA 157.6 NSA 23.6 SSA .1

ELI 129.2 EL2 23,4 ALF 103.05

FLIGHT TIME 234.00 ARRIVAL DATE DEC 11 19T1

DI8TANC[ 559,459 EARTH TO HARS

-2.96 AZL 80.10 HCA 182.99 8MA 183.06 ECC .18556 INC 9.8968 Vl 29.640

3.49 AZP 99,99 TAL 341.34 TAP 164.33 fleA 149.09 APO 217.03 V2 25,316

84.58 ET8 171.46 2AE 109,09 ETE 207,55 ZAC 49._5 ETC 272,56 LVI 30,44

DLA 49.50 RAL 314.75 MAD 6650.5

L-I TIN[ INJ LAT INJ LONG

4645.16 -18,9T 2t5.97

4645,16 -15.97 213,67

4645,16 -18,97 215.6T

4645.16 -18,9T 215.67

4645,16 -18.97 216,6?

4645.16 -18.9T 215,67

4645,|6 -10.97 215.67

VEL 12.625 PTH 7.48 VHP 5.?08 DPA -T3,63 RAP 323,96 [CC 1.6604

ZNJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

20T,70 43,37 6 32 54 3645,2 -35,81 195,95

207.70 43.57 9 32 54 3645.2 -35.81 195,95

207,70 43,37 g 32 54 3645,2 -35.61 195,95

207.70 43.3? 9 32 54 3645,2 -35.81 195.95

207,70 43.37 9 32 54 3645,2 -55.81 195.95

207,70 43.37 9 32 54 3645.2 -35.6| 195.95

207.70 43.37 9 32 54 3645.2 -35,8! 195.95

DIVFERENTI4L CCRRECTION$

TOE 3.7306 TRA .7750 TC3-1,4694 BAU 1.1110

HOE 4,2393 RRA t,g?13 RC3-1.5064 FAU ,06445

VO[ 3,8033 FRA 1,0954 FC3-1,4556 89P 10075

60E 5,64T0 6RA 2.I1?4 8C5 2.1044 FSP 685

LAUNCH DATE APR 21 1971

HELIOCENTRIC CONIC

RL 150.33 LAL -.00 LOL 210.25 VL 32,263 GAL

RP 213,54 LAP -,46 LOP 34,37 VP 22.510 GAP

RC 154.904 GL 49,42 GP "45o36 ZAL II5.TT ZAP

PLANETOCENTR1C CONIC

C3 23.9TT VHL 4,56T

LNCN AZMTH LNCH TIME

SO.00 11 48 30

60,00 11 0 _9

68,23 9 4T 32

63,29 9 4? 32

63.25 9 47 32

63,25 9 47 32

63.25 9 47 32

OIFV(RENTIAL CORRECTIONS

TOE 2,7267 TRA 1,1532 TC3-2,2497 BAU ,9329

ROE 2.6503 RRA 1.9586 RC3-1.8463 FAU .09469

FDE 4.6180 FRA 3.5933 FC3-3.4189 88P 10683

8DE 3.8025 8RA 2,2730 BC3 2.9103 FSP 1298

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

3GT 4015,8 96_ 51|5.6 SG3 409.3 ST 170,6 3R 197.6 A8 8?,?

RRT ,9552 RRF .6¥94 RTF ._83 CRT ,9933 Cfl6 -.6996 CIT -.6615

362 9305.4 923 .1346 R13 .9905 LSA 275,t NSA 15.9 384 .1

SG1 6436.3 362 945.4 THA 52.16 ELI 260,A EL2 15.0 ALF 49.19

PLIGHT TIME 236,00 ARRIVAL DATE DEC 13 19?1

DISTANCE 363.810 EARTH TO MARl

-2.94 AZL 83.3? HCA 184.14 6HA 183,11ECC .186Dt INC 6.628T Vl 29,640

3,32 AZP 96,61TAL 341,06 TAP 163,20 RCA 14g.05 APO ElY,IT V2 26,460

92.10 ET9 ITO.TI ZAE 111.02 ET[ 203.24 2AC 57.04 (TC 2T2.06 LVl 32.10

DLA 38,15 RAL 321,86 RAD 6644,6 VEL tl,898 PTH

L-I TIME INJ LAT

4012,E6 -42,80 218,25

4t41,32 *30,20

4390,46 "20,11

4350.48 -20.11

4350.46 -20,11

4360.48 -20,11

4350.48 -20,11

$.99 VHP 4,610 DPA -8T,29 RAP 311.83 ECC 1.3646

INJ LONG INJ RT AGC INJ AZNTH INJ TIM( PO C8T TIN IMJ 2 LAT INJ 2 LONG

178,46 66.65 12 §5 23 3012,3 -4?,54 141.97

178.49 210,?l 61,94 12 9 2i 3141,3 -30,88 112o12

160,31 204,18 56,8? 1! D 2 3350,5 -31.91 161.93

190.31 204,19 56.8? 11 0 2 3350,5 -31,91 166,63

1g0,31 204,19 56,8? 11 0 2 3350.5 -31,91 166.93

1g0,31 204,19 56,87 11 0 2 3350.5 -31,91 I66.93

190,31 204,19 56.87 11 0 2 3350.5 -31.91 166.93

HID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

8ST 4240.0 $_ 4624,0 803 717.T ST 161.6 8R 161,1 86 112,3

RRT .g629 RRF ,9996 RTF .9595 CRT ,9934 CR6 -.g999 C8T -,9917

8GB 6273.7 R23 .1356 913 ,gg05 L6A 253.g HgA 14.g $SA .I

$61 6215,7 SG2 850,6 THA 4T,58 ELI 22?.6 EL2 13.1 ALF 44,91
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN 1AVE AP9 81 1971 PL|SNT TIME 13l.O0 ARRIVAL DATE DFC IS 1971

N|LIO¢tN?91C ¢¢141¢ §IITANC[ 3l?.?71 [ARTN TO MAll

-t.tS AZL 13.81NCA Ill,|0 IRA tl3,I? [CC ,1|41t IN¢ 4.7947 Vt |9.R40

340,?4 TAP |91,04 RCA 149,01APO 117.34 Vl 1S.44|

111,Da IT1 199,40 ZA¢ 93.40 I?C !71.74 LVI |Q,9|

RL 110.33 LAL ".OR LOL IIO.ll VL 31.t17 iAL

RP 911.0T LAP -.44 LOP 39.|| VP 11.473 GAP 3.14 AZR 9A.?? TAL

9C 197,391 14. 19,30 GP "39,09 ZAL 1t0.|9 ZAP 79.71 IT8 !Y0.41 ZA[

PL4NE?O¢INTRI¢ CONIC

CI 28,011 VNL 4.844 OLA Ri,i? RAL 31i,8i RAD ilkll.R VEL |1,?49 PTN 6,78 VHP 4,0R9 DPA "11,51 RAP |OR.iS ECC 1.89i4

LNCN AZNTN LNCH TIK[ L-| TIRE INJ LAY INJ LONG 1NJ RT A$C INJ AINTN INJ TIN[ PO CIT TIN INJ I LAY INJ | LONG

|0.00 13 10 13 3?09.33 -47.38 149.07 110.12 8?.40 14 12 13 1709.3 -42.9S 114.10

I0.00 13 9 5S 3713,17 "39.51 147.39 209.08 81,79 14 10 48 2713.3 "039,98 116,17

?0.00 13 I 4 3721.99 -3|,0S 149.29 807.|0 Y9.43 14 R 5 8?21.Y -34.05 I17,71

90.00 II SO 40 3791.24 -23.19 145.65 204.44 ?0.7? |3 59 11 2751.2 -29.09 119.73

49,94 19 8) 19 3950,00 -I?,49 IS1,15 202,03 61,90 13 27 3? 1859,9 "85.90 199,98

100.00 li 3t 32 3913,71 -23,19 10?,02 204,44 YD,?? 19 |3 18 1225.? -99.09 91,10

110.00 19 3 30 871,1.31 031.i$ 75.11 ZO?.RO ?6.43 10 51 39 IT08.S -34.03 41.03

Olf_ERENTIAL CCRREC?ION9 MIO-CQURO[ [XECUTICN ACCURACY C_RIT DETERNINATZON ACCURACY

TOE 8,1499 IRA |.3950 TC3-3,0519 OAU ,8884 8GT 4419,1 8DR 4060,3 SG3 061,? 8T 148.3 89 188,4 98 !19.9

R0¢ 1.4010 RNA 1,7?30 NC3o8,0731 FAU .tlt3t RRT ,8673 RRF .9991 RTF ,9650 CRY .9939 CR8 -,i999 CRY -.9913

fiDE 4.?539 P_A 4.9491 FC3-9.9311 BRP 9964 |GB 600|.1 923 ,14S3 R13 ,9869 LRA 229.S N8A 13.5 8|A .I

JOE 2.0010 MA 2.1370 RC3 3.6994 FRP 1?00 801 59|l.3 801 744.1 THA 42.50 [bl 195.9 IL! |0,? ALY 40.99

LAUNCH DATE APR 21 1971 FLIGHT TIN[ 240.00 ARRIVAL DATE DEC 1? 1971

HELIOCENTRIC CONIC

RL 130.33 LAL -.00

RP 810._1 LAP -,41

RC 159.941 CA. 31.88

PLANETOCENTRIC CONIC

C3 |3,199 VHL 3.910

LNCN AZNTN LNCN TIN(

30.00 24 1 16

90.00 14 14 51

?0.00 14 3S 58

90.00 15 13 6

IO.O0 11 19 40

tO0.O0 17 13 $?

110.O0 19 3S 84

DISTANCE 571.938 [ANTN TO MAR6

L_ 210.88 VL 31.1?1 GAL -3.05 AZL 86.39 HCA 186.46 8NA 183.14 [CC ,lR?OY INC 3.604? Vl It.640

LOP 30.69 VP 18,438 GAP 2,97 AZP 93,88 TAL 340,41 TAP 169.17 RCA 148.99 APO 117.51 Vl 19.408

GP -33.91 ZAL 124,10 ZAP ??.47 [TI 170,35 ZAE 112,14 EYE 196,14 ZAC 08.5? [TC 171.$8 LVI 18.14

OLA 21.47 NAL 330.49 lAD 9640.? VEL 11.633 PTH 6.67 VHP 3.?71 OPA -56.69

L-I TINE INJ LAT INJ LONG |NJ RT AIC INJ AZNTH INJ TINE PO CST TIN

3808.23 -46.37 119.67 102.96 102.12 14 89 85 2806.1

3472.52 -39.98 117.U2 104.24 98.88 18 11 43 84?2.8

3410.31 -34.18 122.35 204.61 90.24 18 31 49 2410.3

3293.90 -29.66 113.30 204.48 81.41 16 ? 99 2893.9

30?8.99 -27.8l 9?.43 204,30 94.91 17 t0 89 Li_?i.O

1748,37 "29.69 ?4,78 204.45 06.41 19 42 6 1768.4

8487.13 "34.1| 81,27 204.61 90._4 20 16 82 1487,1

NAP 301.96 2CC 1.8810

INJ 2 LAT INJ 2 LONG

-36.50 99.19

-33.44 ll.O0 •

°30.49 94.14

-H.13 96.06

-27.17 TO.4S

"20.13 47.43

-30,49 23.19

Olff_ER[NT IAL COqRECTIONI

T0£ 1.8802 IN4 I,lRi! TC8"3.tlRi iAU ,88||

RD[ 1.3391 RNA !.9981 NC8"I,OIIR VAU *1388t

VO[ 4.7123 PRA 9.0414 FC3-?,lll3 lip 9773

iRE 8,tlOO IRA 8.2888 6C3 4.20?9 _8P 2043

LAUNCH DATE APN 21 1971

N[LIO¢ENTDIC CG_IC

NL 160.33 LAL "*DO

NP 919,56 LAP ".37

R¢ 198.390 GL 14,80

PLANETOCRNTR1C CONIC

C3 13.994 VNL 8.731

LNCN AZNTN LNCN fINE

IO.OO 14 3? 88

iO,O0 14 19 23

TO,DO II 31 11

ID,O0 II 20 84

90,00 1? 33 18

100.00 ID 3 ll

110.00 90 30 48

MID-COURSE EX[CUTICN ACCURACY ORBIT DETERNINATXOk ACCUAACY

6GT 4619,8 8at 3971,1 803 I146,3 IT 138.4 8R 101,0 89 121.8

RRT ,1?06 RRF ,1998 RTF .Sill CRY .9iSl CRI -.ill? Cl? -.9919

$GB 884t,$ 923 ,1570 R13 ,9871 LIA 211,R N|A 18.0 IIA .6

811 8692.1 862 US.? ?HA 37,94 ELI 173.9 ELI 9.3 ALF 37,|3

FLIGHT TIME 242,00 ARRIVAL DATE O[C 11 1971

DISTANC[ 571.098 EARTH ?0 MAll

LOL 810,26 VL 32.8?8 6AL -3.11AZL 87.22 NCA 187.61 6NA 193.31 [CC .19717 |NC 8,7838 vt 19.940

LOP 37.88 VP 22.390 GAP 2.81AZP 92.?6 TAL 340,09 TAP |97.19 RCA 140.91 APO 21?.71 Vt IS,8ii

GP -29,74 ZAL 129,11 ZAP 75.39 [IS I?O,4O ZN[ I11.?4 ET[ 193.43 ZAC 72.78 (TC 871.38 LV! 11.14

OLA 18.62 RAL 333.25 NAD 1940.0 VEL 11.873 PTH 9.92 VHP 3. 598 OPA -82. ?4 RAP 299.49 [C¢ 1.8898

L-I TIRE INJ LAT INJ LONG IRJ RT A3¢ INJ AZNTN INJ TIN[ PO ¢9T TIN INJ !LAT INJ 2 LONG

336}.81 -43.94 116.11 199.74 111.46 16 33 37 2305.3 -8O.lt lO.tl

3307.10 -8l.OO 118.43 201,12 104.87 18 84 30 230?.I -81,31 l?.OO

3213,11 "33,04 107,10 202,40 99.11 |l 84 82 2213.1 -85.95 lO,?t

3089.85 -29.39 98.98 202.98 98.52 17 II 14 2059.3 -14.16 II.?l

8824,89 -27.99 78,88 tO3,O9 94.18 18 20 I? 1824.3 -83.47 58,?S

2633.72 -23.39 57.35 |02,95 98,51 IS 45 30 1533.7 -24.19 31,1S

2859.93 -33.04 36,08 202.40 99.18 21 9 18 1259.0 -85.93 9.42

OIFr[IENTIAL CORNECTION9

TOE 1.4001 TNA 1.7209 YC3-4,144| IAU .8343

ND[ 1.0453 IRA 1.4311 IC8"1,I?Ol FAU .151|t

rOE 4,3?08 FR4 1,1317 ?C3-1.4391 |RP 9396

IDt !.9141 ORA 8,8|99 9C3 4,$899 ?RP 8271

LAUNCN 04TE APR 11 197t

"ILIOCINTRIc CONIC

9L 1iD,31 LAL **00

RP Iit. I1 LAP -,33

9¢ 114,111 14. 11.70

PL4N[TO¢RNTDIC CONIC

C3 13.814 VRL 3.63?

L)IDN 4ZNTH LNCH TIN[ L'I TIN[ 1NJ LAT

80.00 18 4 43 3819.99 "40.56

IQ,00 18 38 11 3119.71 -35.$3

?0,00 19 10 SS 8072.96 "31.08

10.00 t? I 39 29H,36 -2?,??

10,00 II 22 33 2683.44 "29,84

100,00 10 49 31 23T2.83 *2?,??

110,00 tt t0 tl 8119,?1 -31.03

DIFFERENTIAL COqN[CTIONI

TO[ 1.4170 TRA 1,9684 TC3-4.$180 OAU .9601

NO[ .8839 NRA 1.2924 RC3-1.6880 FAU .16087

iroE 4.4010 IrltA ?.4106 F¢-10.5312 |RP 9104

|08 t.6990 IRA e.2661 0C3 4,86?9 FRP 2418

M|O*¢OUI81 EXECUTION ACCURACY ORBIT OET(DMINATION ACCURACY

3GT 4111,1 IOR 3184,8 893 1273,1 9T 139.3 39 17.3 81 1|0.3

RRT ,972Y IRF .9|1| RTF ,_,!4 DR? ,960t CNO ".1911 ely -,1114

809 8?8?,8 923 .|963 RI3 ,98|| LIA 197o4 N|A 10.4 984 ,3

911 |714,5 602 618,| THA 32°83 CLI 159.? IL2 1.0 ALW 3),?9

FL|$NT TIN( 244.00 ARRIVAL RAT| DEC II IlYl

OIITANC[ 880,290 [ADTN TO M411

LO4. 110.18 VL 31,110 6AL -3,17 AZL 0?.82 HCA 111,71 IMA 163,31 [¢C ,18131 INC 2,1717 V! 11.140

LOP 39.00 VP tl,311 6&P 2.64 AZP 91,11 TAL 339.73 TAP 161.41 RCA 148.11 APO tl?,ll Vl !1,117

SP -29.33 ZAL !11,41 ZAP 73.48 IT8 t70,11 ZA[ 110,R? IT1 !11,29 ZAC ?i,li ETC 2Yl.2 ! LVl li.ID

DLA 11.01 RAL 335.81 RAO 6939,? VIL 11.548 PTH 9,$9 VNP 3.41i DPA -49,$1 RAP lS?,18 [¢C 1,817i

INJ LONG INJ RT ARC |NJ AZNTH INJ TIN[ PO ¢$T TIN INJ 2 LAT INJ I LON6

107,83 tO|,?? tt?,38 19 16 3 2290.0 -89,83 64o4|

104.17 |19,90 110.41 19 25 12 2186.? -24.00 ?9,?3

16,67 211.32 105.03 l? ! 6 20?3.0 -21,92 71.93

84,3| 102,20 101,48 I? 84 II 1898,4 -20,3? 11,31

tI,S8 |02,47 100,18 19 6 46 1613,4 "!9.?? 41,1t

48.99 202,20 101.48 10 IR 4 1372,6 -20.3? 20°?2

28.89 tDI,32 101.03 21 41 41 1119.9 -21.98 .?4

NID-COURI[ IXECUTION ACCURACY OR|IT DETERMINATION ACCURACY

3GT 5011,5 6GR 2704.1 $08 1391,3 9T 124.1 89 ?4.0 I1 t17,0

RRT ,9741 RRF ,0080 RTF .9?33 CRT .9992 CR8 -.9990 C|T -.9941

6De S737.| R23 .|?2? H13 .9639 LRA 196.1 NDA 6.0 08A ,I

601 8710,1 602 884°9 THA 26,60 ELI 144,8 EL2 3.9 AL_ 30.?T



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUKN DATE AP! 11 197l FLIGHT TI_[ 144.00 ARRIVAL OATS OEC l] tiT1

NELIOCEHTRIC CCI_IC DISTANCE 584.420 EARTH TO NkR8

RL 1S0.33 LAL -°DO LOt. 210o2l VL $E.285 GAL "3.E4 AZL el.el HC_ In.el ink 103.47 ECC .t1898 INC 1.7t85 Vl 21,14O

RP 917.26 LAP -.30 LOP 40.15 V_ 22.314 GAP 2.4? AZP 91.69 TAL 839.3T TAP 159.25 RCA 148.$0 APO 210.14 V2 25.288

RE 167.448 GL 15.61 GP "23.$7 ZAL /29.4t ZAF 71.59 ETS 170.84 ZAE tog.g? ET( 189,38 ZAC 70.95 (TC 2TI.IO LVI 15,19

PLANETOCENTRIC CON[C

C3 12.861 VHL ).SSgOLA 7.35 RAL 337.38 RAD 6639.5 VEL 11.530 PTH 6.58 VHP 3.422 DPA -45.85 RAP 298.30 (CC I.tl2O

LNCh AZHTfl LNCH TIME L'l TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TINS PO CST TIN ZNJ 2 LAT INJ 2 LONG

SO.D0 15 25 S 3180.56 -$7.93 102.1? 196.03 121.21 IS 19 S 2180.6 -22.$0 80.58

6O°OO 18 87 47 3095.22 -33.16 97.65 199,10 t14.32 IS 49 25 2096.2 -20.51 74.$2

?GOOD IS 41 12 2968.49 -25.95 $9.26 201.06 t08.97 17 30 41 IS68.5 "18.57 65.97

4O.OO 1 ? 41 25 277_,89 -25.89 76.02 202.13 105,42 IS 27 45 1779.9 "I?.13 52.04

iS.DO 18 59 19 2528.51 -24.74 57.88 202.46 lD4.15 19 41 27 t528.5 "16.59 33o81

100.00 20 24 17 2254.36 -25.89 37,39 202.13 105042 21 1 St I254.4 -17.13 13.40

110.00 21 40 38 2015,31 -28.95 18.18 201.06 108.97 22 14 14 1015.3 -16.$7 )54.49

DIFFERENTIAL CORRECTIONS NIl-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AccuRACY

TOE 1.3?87 TRA 2.0143 TC)-4,7?70 BAU .8704 8ST 5207.2 3GR 2493,2 SG3 1418.9 ST 120.4 6R 64.4 SS 115.3

ROE .7264 RRA 1.1566 RC3-1.6516 FAU .165D2 RRT .9747 RRF .9984 RTF .g745 CRT °9994 CRS -.9983 CST -.9958

FOE 4.2674 FRA 7.8449 FC-11.1311 BSP 9550 SGB 57?3.3 R23 .1770 RJ3 °9828 LSA I?S,5 NSA 7,? iRA .6

BOG 1.5584 ERA 2.3226 BE3 5,0544 FSP 2532 SG1 5751.1 SG2 504.9 THA 25.22 ELI 136.5 EL2 2.0 ALF 20.12

LAUNCH DATE APR 21 1971 FLZGHT ¥1ME 248.00 ARRIVAL D4T( DEC 25 197t

NELIOCENTMIC CONIC DISTANCE $88.578 EARTH TO NAN8

RL 150.33 LAL -.DO LOL 210.25 VL 32,290 GAL -3.30 AZL 88,65 HCA t95.05 8HA 183.5D ECC .18969 INC 1.3487 Vl 29.640

RP 217.61 LAP -.28 LOP 41.30 VP 22.287 GAP 2.31 AZP 91.32 TAL 339.01 TAP 17D.OS RCA 148.74 APO 215.58 V2 25.249

RC 166.992 GL 12.28 GP -21.25 2AL 130.66 ZAP 6_.83 ST) t70.79 ZAE 108.82 ETE 187.87 ZAC 81.26 ETC 271.01 LVl 11.20

PLANETOCENTRIC CONIC

C3 12.746 VHL 3.570

LNCH AZHTH LNCN ?|ME

50.00 15 45 22

60.00 16 18 16

?O.OO 17 5 I?

80.00 16 8 40

90.00 19 28 11

IOO.O0 20 51 41

tlO.OO 22 4 44

DLA 4.40 RAL 338.99 RAG $639.4 VEL 11.525 PTH 6.57 VHP 3.353 DPA -44.65 RAP 295.21 £CC 1.2090

L-| T|NE INJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH |NJ TZNE PO CST TIN INJ 2 LA? INJ 2 LONG

3119.49 -35.69 98.05 195,99 123.84 16 35 22 2119.5 -19.73 77.41

3026.84 -31.13 92.89 199.19 117.00 17 8 43 2026.6 -17.72 ?0.66

2888.34 -27.D5 83.80 201.30 Ill.S9 t7 53 26 ISS8.3 -15.$5 80.96

2659,$7 "24,|1 69.$9 202,49 105.17 18 55 59 |589.4 -14.47 46.64

2433.29 -23.DO 51.44 202.87 105.92 20 8 44 1433.3 -13.95 25.05

2153.85 -24.11 3|.25 202.49 108.17 21 27 45 t163.8 -|4.47 0.01

1935.15 -27.05 12.71 20|.3D 1|1.69 22 38 59 935.2 -15.85 $49.88

DIFFERENT IAL CCRRECTION8

TOE l,)llO TRA 2.1539 TC3-4.$613 OAU .888D

RDE .6545 RRA t.O450 RCS-I,4597 FAU .16878

FOG 4.1343 FRA 8.1428 FC-II.4SZS BSP ,DZ1S

DOE 1.4638 BRA 2.$940 BE3 5.1993 FSP 2554

HID-COURSE EXECUT|ON ACCURACY ORBIT DETERNZNATION ACCURACY

SGT 5399.2 SGR 2235.4 SG5 1452.9 ST 118.1 SR 5S.S 88 112.6

RRT .9752 RRF .9977 RTF °9758 CRT .9990 CRS -.99?2 CST -.2969

SO8 5543.7 R23 ,1772 RI3 .DSIS LSA 172.7 MSA 6.? IRA .8

$G| 5525.? SO2 458.7 THA 22.13 ELl 151.0 EL2 .9 ALF 25.?0

LAUNCH DATE APR 21 1971 FLIGHT TIV_ 250.00 ARRIVAL DATE DEC 27 1971

HELIOCENTRIC CONIC

RL liD.)) LAL ",DO

RP 217.97 LAP ".22

RC 172.547 GL 9.54

PLANETOCENTRIC CONIC

C3 12.739 VHL ).559

LNCH AZHTH LNCH TIHE

SO.DO iS 57 41

SO.OO IS 85 5

YO.O0 17 24 59

60.00 18 3! 7

90.DO Ii 51 31

tOO.GO 21 13 58"

ffO.O0 22 24 28

DISTANCE 592.781 EARTH TO NARD

LOt. 210.25 VL $2.298 GAL -3.37 AZL 80.95 HCA 192.19 8NA 188.85 ECC .19044 INC 1.0513 Vl t2.14O

LOP 42.44 VP 22.25| GAP 2.14 AZP 91.03 TAL 335.$5 TAP t70.83 RCA I4I.SS APO 218.13 V2 25.205

GP -19.3D ZAL 131.TO ZAP U.I? ETI 170.94 ZA( |D7.5? 2TE |85,63 ZAC 83.24 ETC 27D.93 LVl S.S2

OLA 2,02 RAL 340.59 RAD $639.4 VEL 11.524 PTH 6.57 VHP 3.351 SPA -42.75 RAP 294.33 ECC 1.2096

L-! TEND |NJ LAT |NJ LONG rNJ RT ASC INJ AZNTH INJ TINS PO CST TEN INJ 2 LAT INJ 2 LONG

$071.85 -33.84 9|.01 195.53 115.69 II 48 53 2071.0 -17.46 75.17

2972o25 "_9.49 89.54 199.$3 118.81 l? 24 40 1972.3 -15.48 II.O2

2925,15 o25.41 TO.S? 201.85 113.S3 tl IE 5 1625.T -13.64 5T.44

2518.59 -22.52 65.23 203,12 110.14 19 14 45 1615.6 -12.29 4t. Sl

2358.06 "21.45 48.54 203.55 100.89 20 30 55 1358.9 -11.77 23,69

2053.0t -22.52 26.59 205.12 110.14 21 48 51 1095.1 "12.29 3.89

1572.4T -25.4f 8.59 201.85 113.83 22 55 38 872,5 "13,54 344.30

DIFFERENTIAL COqRECTIONI MID-COURSE EXECUTION AccuRACY OR||T DETERMINATION ACCURACY

TD( t.Z|$5 TRA 2.2524 TC3-5.1318 BAU .9020 5GT 5507.8 9GR 2016.0 l;3 t471.1 ST 117.0 5R $1.1 IS 110.0

RDE .5690 RRA .9497 RC3-1,3513 FAU .IS918 flRT .974Y RRF .5589 RTF ._,94 CRT .9994 CR| -.5587 (IT -.99?8

FOE 4.0357 FRA I.Sllg FC-II.4915 ESP 99_3 SGB 5040.3 R23 .1719 RI3 .9612 LSA 189.0 MSA 6.0 IRA 1.1

SOD 1.4038 SRA 2.4814 2C3 5.SORT FSP 2544 )DR 5925.1SG2 424.9 THA 19.48 ELI 127.7 EL2 I.S AL_ 25.50

LAUNCH DATE APR 21 ll?I FLI#HT T|HE 252,00

HELIOCENTRIC C¢_11C OlITANCE 59S.810

RL 180.33 LAL -,DO LOL 210.25 VL 32.50t GAL "3.44 AZL 89.EQ HCA 193,33 _NA

RP 218.33 LAP ".18 LOP 43.58 VP 2E,214 GAP 1,9l AZP 9O.TI TAL 338.25 TAP

RC 1?|.114 GL T.27 GP "17.14 ZAL 132.41 ZAP II.S9 ET8 |TI.O9 ZAE 101.28 tTE

PLAN2TOCENTRIC CONIC

C) 12,615 VNL 3.5S0 DLA ,O7 R4L S41,S4 RAD SS39,5 VEL 1|,528 PTH S.57 VHP

LNCN AZNTH LNCH TIHE L'l TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS

50.00 16 9 46 3054.41 -32.35 92.7| 156.91 127.02 17 0 20

60.00 15 49 15 2t25.32 "E?.g5 85.$2 200.21 120.30 17 38 S

?D,OD I? 41 25 2775,SS -24.01 76.45 202.58 I15.05 18 27 41

80.0D tS 49 35 _562o37 -21.15 $1.61 203.91 111.57 lg 32 20

90.00 20 II 2 229g.71 *20.09 42.T4 204.34 110.33 2_ 4g 22

tO0.OD 21 32 50 2036.84 -21,16 22.99 2D3.gl I]),57 22 6 27

110.00 22 40 52 IS22.?? -24.D1 5,40 2D2,58 115.95 23 1! 14

DIFFERGNYIAL CORR(CTIC_I) NIO-CCAJR)E EXECUTION ACCURACY

TD[ 1.2675 TRA 2.4335 TC3-5.2378 BAU .glgg SGT 5774.9 $GR 1831.0 SG3 1479.8

RDE .5242 RRA .R698 RC3-1.1777 FAU ,|6673 RRT .9?28 RRF .g955 RTF .9760

FDG ).9846 FRA 8.5594 FC-11.2622 8SP 10228 6GD 6D58.2 R23 .1785 R13 .gTgg

)DE 1.3719 BRA 2.5842 SC) 5.3685 FSP 2?13 )GI 6844,7 )82 405.4 THA |?.22

ARRIVAL DATE DEC 21 It_l

EARTH TO MAR8

IS3,?| ECC .IR|R3 |NC .9046 Vl El,140

ITI,58 RCA |41,$I APO 211.19 VR ll,llS

|85,SgZAC 84.91 ETC RTD,II LVl S.10

3,353 0P4 -41,17 RAR 293.$1 ECC 1,2109

PO SIT TIN INJ 2 LAT |NJ 2 LONG

2054.4 -15.14 ?3,45

|$29.3 -13.St $5.$2

1776.0 -11,$5 54.71

1582.4 -lD,50 39.30

|299,? "g.g9 20.26

ID36.8 -10.5D .67

822.8 -11.85 343.62

ORBIT DETERMINATION ACCURACY

ST 117.2 SR 46.9 SS 109.9

CRT ,9979 CR$ -.995g CS7 -.9965

LSA 167,3 NSA 5.5 SSA 1.3

ELI 126.2 EL2 2.S ALF 21.77

G94



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19711

LA_ICH OAT[ APi II ItTI

HELIKEMTtlC CCNIC

RL IID.SS LAL -,DO

RP 118,19 LAP ",IS

RC tTT.igO 6L S.S6

PLANETO¢[NTS|C CONIC

C3 It. Ill V_L 3,59l

kNCH AZNTH LNCH TIME

SO.DO 11 20 I

60.00 IT t 10

70.DD 17 59 21

60.00 19 S t6

SO.ÙO 20 27 21

IOO.OO 21 41 l

IlO,O0 21 S4 4?

FIltH? TIM( llA,D| A211VAL DATE DEC il IlYl

OIITAMC[ IDl,Otl [AmTH TO MAR1

LOL tiO,II VL lt,IDI iAL -1,9! AlL ll,4D HCA lid,A! IMA Ill,ll Ice ,lt2D! IiC ,Sl6t Vl 21,11|

LOP 44, ?2 YP 1|,191 GAP 1,61 AlP ID,Sl TAL ll?,ll TAP ITI,$I HCA 148,14 Afro lll,ll V2 IS, lit

6P -tl,2t ZAL 233.03 lAP IS,Ol ETI |T1024 ZA[ I14,11 ST[ ll4,T! ZAC 1t,34 [TC ITO.ID LVI I,I1

DLA -1,51 RAL 342,?$ MAD 0139.S VEL II,S3S PTH 1.|1 VHP 3,1S1 DPA -31,71 NAP 2SS,01 [CC 1,21ll

L-I TIME INJ LAT INJ LOq; IRa RT ASC INJ AZNTH IMJ TIN[ PO CIT TIM INJ 2 LAT IMJ 2 LONG

3004.17 "31,10 10,95 117.11 I2S,U2 17 |OIO 2004,7 "14,19 Y2.11

281S.01 -Rt,?i 84,52 201,04 12|.34 IT 41 33 IIAS,I "t2,22 64,01

2731,13 -12.14 73.98 203.40 111,11 II 40 1? 173t.1 -10.41 $2.54

2SIT,IT -20.00 Sl,7S 214,?S 112,G4 19 4T 14 1517.2 -2.04 )l,T4

2212._0 -18,94 39.72 EDS.24 !11.40 21 4 ST |252,1 -B.SS IT,iS

1291.64 -20,DO 20,12 t04,78 112,64 22 2| 20 991,1 -1,04 SSI,II

I782,95 °22.84 2.90 203,40 IIQ.II 23 24 30 782,9 -lO.4O 341.46

DIVFERENTIAL CCRRECTIGN8

TOE 1,2SO4 TRA 2.5585 TC3-S,SSIT 8AU .9464

ROE .4811 NNA .?89t RCS-t,OTSI FAD ,IGSO9

rOE 3.8120 FRA 1,6046 FC-ll,2362 ESP tDSSl

8DE 1.3387 BRA 2.6??6 DC3 S.4611 FSP 2151

LAUNCH DATE APR 21 1971

NELIOCENTRIC CONIC

RL 150.33 LAL -,00

RP 219.06 LAP -.12

RC 180.275 GL 3,73

PLANETOCENTNIC CONIC

C3 13.128 VHL 3.623

LNCH AZHTH LNCH TIN[

MID-COURSE EXECUTION ACCURACY CR|IT DETERMINATION ACCURACY

SGT 5953.1 SGR |613,0 SG3 1473.4 iT 111.9 81 42.7 Sl |O?.O

HRT ,9726 RRF ,9937 RTF ,9?75 CRT .9954 CHI -.1912 CIT -.Rill

$GD 1161,T 223 .1689 Rl3 .9804 LSA 16A.t MSA S,I ISA t,4

$G! SI?O.S 312 372,9 THA 15,21 ELI 124.4 EL! $,S ALF 20,00

FL|_T TIM( 2|6,01 AIHIVAL DATE JAM 2 IITI

DISTANCE 605,|?1

LOL 2tO,IS VL 32.311 GAL -3.AS AIL 89.58 HCA !15,60 8HA

LOP 41.81 VP 22.141 GAP t.AS AZP go,4Ù TAL 337.47 TAP

GP -14.98 ZAL 133.58 ZAP 63,13 ETA 171.39 ZAE 105.62 ETE

$0.00 !1 29 3 Zill,O3 "$D.lO

60.00 I? I1 40 2817,66 "25,??

70.00 18 ? 18 2704.10 "21.17

80.00 IR 16 40 2480,64 "|9,DS

90.00 20 41 26 2213,51 -I?,91

lO0.O0 Z2 ! 32 IHSS.lZ "|9.03

ttO,ÙO 23 6 44 ITSO.It -ll.AT

DIFFERENTIAL ¢01RECTION$

?DE 1.2484 THA 2.6892 TC3-S,4426 DAU ,170!

ND[ .4516 HMA ,7232 NC3 -,9t41 FAD .1612!

FOE 3.?763 F_A I.IS?I FC'ID.IIOS 18P lOSS3

BD[ 1.3276 BHA E.7647 DC3 S.S_?4 F8P 2647

LAUNCH DATE APH El 1971

HELIOCENTRIC CONIC

RL ISO,SS LAL ".DO

NP 219.43 LAP -.12

RC 182.871 IL 2,$4

PLANETOCENTN|C CONIC

CS |3,337 VHL 3,$$2

EARTH TO NAN8

113.$1 [CC ,11290 INC ,4171 Vl |f,640

IT3.O6 RCA 148,4? APO 219.44 V2 2S,068

181.99 ZAC 87.58 ETC 270,71 LV| S.81

OLA "2.37 NAL 343,78 HAD 6639,8 VEL 11.541PTH 6.51 VHP 3,36| DPA -38,60 RAP 292.52 ECC 1,211I

L-I TIME |NJ LAT ]NJ LONG INJ HT A1¢ |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

89,58 198.39 128.76 17 11 44 198|,0 -13,04 71,06

82,85 201,17 [22.|2 IT $9 28 1867.7 -II.OS 62.?_

72.01 204,29 116,9! 18 52 22 1704.1 -9.21 50.82

S6.41 205,71 ItS,AS 20 D D 1480,6 -7,84 $4,6R

37,31 206.18 112.21 21 !1 20 1213.6 -?,33 IS.33

17.84 205.71 113,45 22 34 ? 955.1 "7,84 SSI,OI

• 93 204,29 116,91 23 35 SS ?SD.$ "6.21 339.T3

MID-COURSE EX[CUT|ON ACCURACY MBIT DETERMINATION ACCURACY

IGT 6130,3 8r_ 1520.0 SG3 1462,8 ST 11?.? 8H 39.7 88 I01.3

HHT *9?01 HHF ,9HIS RTF .9?T? CRT ,9118 CR$ -,9880 CST -,6194

3GB 6311,0 R23 ,1633 R13 .6800 LIA 162,7 NIA S,6 IIA 1,S

_G| ISOS.1 IG2 3Sl,S THA 13.57 ELI 114.| ELI 4.0 ALF tO.SO

FLIGHT TIM( 2§8.00

DIITANCE 601,310

LOL 2/0.29 VL 32,3|| GAL -3,47 AZL t9.73 HCA 111.72 8MA

LOP 41,18 VP 22,|01 GAP 1,49 AZP 10,25 TAL $37,01 TAP

GP "13,10 2AL 134,|0 ZAP Ik_.24 ITS I?I.S3 ZA[ |02°26 [TE

DLA -3.98 RAL 344,?1 HAO 1639,? VEL I|.5SO PTH 1,10 VNP

LNCN AZNTN LNCM TIME L-I TIN[ IMJ LAT

IO,DO II |l $4 2HI2,21 -II,ll

60,00 IY £0 42 2841,?1 -14,1?

TO,DO Ii IT 39 tlTI,2S -ll.OI

lD.OO II SO 14 2411,0t -18.22

lO.O0 20 $3 32 2112,22 "IT,IS

lOO.O0 ll |3 I 112S,41 "II,22

liO,OO 13 t7 1 1?21,07 -11,01

tC3-l,SOll lAD .1231

IC3 -,Inl PAU ,I1311

FC'ID,III| II! 10141

ICI 1,1T44 PIP II14

DIFFERENTIAL CCR2ECTIONI

TOE l,lSei TRA 1,1212

IDE .4116 IIA ,113T

PDE 3,Yl31 FiR l*llOl

lOS 1.3176 llA 8.1111

LAUNCN DATE APi II IlYt

ARRIVAL DATE JAM 4 llTt

EARTH TO MARl

114.0T ECC .llSTl IMC .2142 Vt !1.140

ITS.?1) HCA 141.40 APO 811,74 Vt IS,O4l

|13,31 ZAC 81,17 ETC 2?O,?t LV! 4,li

3,3?4 OPA -3?,IS HAP 222,t3 [CC I,tliS

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM |NJt LAT IMJ 2 LONG

11.12 119.21 129,33 I? II II 1912,2 "!2,11 70,24

lI,SS 202,?4 |12,?! II 1 1 114S,1 -ID,ll It.IS

?0,43 105,20 lIT,S3 |i 2 !1 liPS,3 "I,IS 41.4l

|4.t5 201.17 114,ST 21 I[ S |411.0 -1,87 35,03

31,31 20?,IS 111,14 !1 21 |l S|11.2 -I.34 13.11

lI,D2 801.iT ll4.D? 22 41 II 12S,S -I,87 314,40

$11,31 . tDS.2D 117,13 23 41 II Ttl,I -I,25 131,11

R|D-COUIS[ EXECUTION ACCURACY ORIIT DETERMINATION ACCUIACY

SDT 1304,1 I_ 112|,$ 813 |447,1 lY !11,1 It 37,t II IDI.I

StT ,IITI IIF *1111 lYP ._+11 CRY ,ll?l CNI ",t141 ¢IT -.lilt

ltl IAiT,O RI3 *|111 RII ,1711 LIA Itl,I NIA I,I IIA I,I

II1 1447,1 81t 141,1 ?HA II,I! {LI 114.1 ILl I.T AkP IT,ll

M|LIO¢[MTRI¢ COitl¢

RL II0.$3 LAL ",DD

RP 21R,10 LAP ",D4

iC lll,4?l il. t.t4

PLAMETO¢2MTN|¢ CONIC

¢3 IS,STI VHL 3,614

LNCM AZNTM INCH TIME

SD.O0 11 43 SD

_,DO 17 21 35

?0,00 II 26 43

8Q.DO It 40 20

ID,O0 22 4 S

I00,00 22 13 11

!10.00 23 26 g

PLIGHT TIM[ 11|,00 ARRIVAL OAT[ dAN I llTl

OlirlrERENTIAL CORRECTIONI

TOt t.2612 TR& 2,6525 TCS-5,SSt6 BAU t,D16T

HOE .4111 RRA ,6111 RC3 -.7156 FAU .|6122

FOE 3.6551 lIRA $,6781 F¢-10.2811 BIP ||106

ODE 1.3348 _qA 3.01AT BC3 S.I|SO FIT 25H6

DII?AM¢[ 613,444 EARTN TO MAll

I14,11 [¢C ,114T0 IM¢ ,III0 ¥1 11,1|0

IT4,1D RCA 141,32 APO 120.DS Vl 21,00T

111,13 IAC 12,12 2TO ITD,ll L¥1 4,DI

LOS. 21D.tl VL 31,311 IAL -1.74 AZL 11.17 HCA llT.II IMA

LOP 41,10 VP 81,011 lAP + |,33 AZP 1Doll TAL 311,16 TAP

GP -12,11 ZAL 134,11 _AP 10,11 IT1 |?|.11 ZA[ t00,17 ETE

DLA -4,12 NAL 341,10 MAD lt36.1 V[L ||,110 PTN t.10 VHP 3,311 DPA -31,13 RAP 211,1| [CC 1.1231

L-I TIME |NJ LAT |NJ LONG INJ RT AIC |NJ AZNTN INJ TINS PO CIT T|N INJ 2 LAT INJ 8 LONG

254?,40 -21,61 17,16 200,06 |29,?6 l? 32 IT |147,4 *|1,38 I$,$6

2521,|1 -14,32 80,52 203,6) 123,18 11 |5 47 1028.2 -1,31 60,??

2657,43 "BD.4D 69,16 Z16,|3 |11.00 |1 |1 0 1617.4 "?.4? 41,33

2421o9t -|T, S4 $3.19 Z07.63 t14,56 20 20 4? 242?.D "6.0? 31.?0

2116,74 -11.4? 33,12 201.13 113,32 t| 40 2 1156.? -5,14 tI.It

1901,4| -1?,$4 24.51 207.63 ||4.16 22 14 13 g01.5 "6,D? |$3,07

1?04,21 -20,41 318,10 201.13 ||1.00 23 $4 34 ?04,3 -?,4? 33?.24

alSIT D[TERNINATION ACCt_ACY

ST 120.? IR 3S.l II 102.4

CIT .$114 CR1 ".9?g8 CAT ",1111

L&A 162,0 NIA 6,? 16A l,|

EL| 121.5 ELI 6.5 ALF IS.18

MID-COURSE EXECUTION ACCURACY

I_T $474.4 6GR 1211 .? $_3 14_1,3

RRT ,9442 HRF ,9149 HTF ,9713

8GD 6100.8 223 ,|471 RIS ,979?

$11 6592.3 312 334.g THA |0,8?

_s



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

LAUNCH DATE AFR El 197t

HELIOCEHTRI¢ CONIC

RL 150.33 LAL -.OO

RP 220,18 LAB -.DO

RC 188.069 GL .10

PLANETO¢EMTRIC CONIC

C3 13.82S VHL 3.716

LMCH AZMTH LHCH TIME

5O.OO 16 SO O

60,00 1? 35 40

?0.00 18 34 42

8O.00 19 49 11

gO,DO 21 13 19

100,50 22 32 3

110.00 23 34 8

PLIGNT TINt t6l,OO ARRIVAL DATE JAN 6 1R78

DISTANCE BIT.ST3 EARTH TO MARS

LOL 210.28 VL 32,$38 GAL -3,82 AZL 89,95 HCA 195,57 6MA 154o30 ECC ,19665 INC .0tS6 Vl 29.440

LOP 45,22 VP 22,03) GAP 1,15 AZP 50,01 TAL 336,24 TAP I75.81 RCA 145,24 APO EED,3R V2 24.986

GP -12.11 ZAL 135.04 ZAP 89,63 ET8 171,75 ZAE 99,66 ETE 182,3? ZAC 90.47 ETC 2TO,6? LVI 3.30

DLA -S,?O RAL 346.42 RA0 8640,0 VEL It. ST! PTH 6.62 VHP 3.411 OPA -36.80 RAP 291,65 ECC 1.2275

L-I TINE IHJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2935.77 -86,14 57.05 200.92 130,09 17 38 56 1935,8 -10,51 69.08

2614.31 -21,8! T9,71 204,83 tE),S) 18 22 35 1514.3 -5,76 60,08

2640.T5 -19.8T 68,18 257,07 118,37 15 18 43 1640.5 -8,84 47,44

2407,56 -16.99 52.0t 205,59 114.93 20 29 15 140T,6 -5,42 30.62

2136.08 -18.91 32,56 2O9.tO 113.69 21 48 56 1136,1 -4,66 10.96

1552,04 -16.55 13.35 208,59 1t4.93 23 3 25 882.0 -5.42 3S1.99

1667.57 -tg,s? 357.t0 207.07 1t6,3? 24 2 16 687,6 -6.84 332.36

DIFFERENT IAL CORRECTIONS

TOE 1.2882 TRA S,0049 TC3-5,GDO4 DAU 1,0454

RD¢ .3989 RRA .5618 RC3 -,7112 FAU ,ISOI8

FOE 3.6059 FRA 8.680i FC3-9,9039 BSP 11379

80E 1,3489 BRA 3.1356 BC3 5.6454 FSP 2562

LAUMCH DATE APR 2t 1971

HEL1OCENTR IC CONIC

NID-CO_R8£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 6641.5 8GR 1189.4 SG5 1408,5 9T 122.6 8R 33.4 88 101,1

RRT .9595 RRF ,9803 RTF .9?R4 CRT ,9747 CR6 -.974T CST -,8598

6GB 6747.0 R23 .1592 R13 .9796 LSA 162.2 NSA 7,3 86A 1.5

861 6738,9 $G2 330,0 THA 9.77 ELI 126,8 EL2 7,2 ALF 14.92

FLIGHT TIH_ 264.00 ARRIVAL OAT[ JAN lO 1972

DISTANCE 621.697 EARTH TO NARS

RL 150.33 LAL -.DO

RP 220,55 LAP .03

RC 190.711 GL -.81

PLANETOCENTRIC CON|C

C3 14.097 VHL 3.755

LNCH AZHTH LNCH TIME

50.00 16 55 33

90,00 17 41 56

70.00 18 41 47

80.00 19 57 O

90.00 21 21 29

600.00 22 39 52

110.00 23 41 13

LOL 210,25 VL 32.343 GAL

LOP 50.33 VP 21.997 GAP

GP -11.35 ZAL 135.49 ZAP

-5.91 AZL gO.DR ItCA 200.00 8HA 184.43 [CC .19663 INC .0879 Vt 29.640

I.OD AZP 89.91 TAL 335.82 TAP 17'5.91 RCA 148,16 APO 220,69 V2 24.925

58.40 ET$ 171,92 2AE 98.S? ET£ 181,98 ZAC 91.22 ETC 270.96 LVI 2.63

DLA "6.36 RAL $47.20 RAO 6540.1 VEL 11.583 PTH 9,63 VHP 3.434 OPk -35.06 RAP 291.37 ECC 1,2120

L-! TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2926.84 -27.75 86.56 201.?6 130.34 17 44 20 1926.6 -10,36 68.69

2803.46 -23,45 79.09 205,45 123.80 18 28 40 1803.5 -8.28 59.55

2627.52 -19.44 67,40 ZOO.DO 118.65 19 25 34 1627.5 -6.$5 46.74

2392.00 -18.54 51.07 209,55 115,22 20 36 52 1392.0 -4,9Q 29.76

2119.46 -15.45 31.55 210.07 113.98 2! 56 48 1119.5 -4.35 10.03

1866.47 -16.54 12.44 209.55 115.22 23 10 59 866.5 -4.95 351.13

1674.34 -19.44 356.32 208.00 118.65 24 9 ? 674.3 -6.35 335.66

DIFFERENTIAL CORRECTIONS

TOE 1.3095 TRA ).2155 TC3-5.6369 8AU 1.0693

ROE .3886 RRA .5176 RC3 -.6456 FAU .15486

FOE 3.5579 FRA 8.6234 FC3-9.5116 DiP 11625

DOE 1.3659 ORA ).2569 Be3 5.6736 FIR 2521

LAUNCH DATE APR 21 t9?I

HELIOCENTRIC CONIC

RL 150.33 LAL *,DO

RP 220.95 LAP .D?

RC 193,341 GL -I.RO

PLANETOC[NTRIC CONIC

C3 14.384 VHL 3.793

LNCH AZNTH LNCH TIRE

50.00 17 O 34

6O,OO 17 47 33

7O.DO tO 48 5

8O,OO 20 3 57

90.00 2! 20 42

tOO.D0 22 46 45

tlO.0O 23 47 31

HID-COURSE EXECUTION ACCURACY ORBIT DET[RHIHATICM ACCURACY

8GT 6605.5 SGR 1103.7 SG3 1361,9 ST 124.5 SR 32.0 $8 99.9

RRT .9556 RRF .9746 RTF .9753 CflT .9672 CRS -.9_91 CST -.9998

SGB 6892,S R23 ,1312 R13 ,9793 LSA 162.6 HSA ?,g 5SA 1.4

801 6884.6 882 328.4 THA 8.81 ELl 120.3 EL2 7,9 ALF 14,00

FLIGHT TIME 266.00

DISTANCE 625.617

ARRIVAL DATE JAN IR 1972

EARTH TO MAR8

L04. 210.25 VL 52.550 GAL -3,RR AZL 90.19 HCA 251.20 5NA 164.55 ECC ,12784 INC .1857 Vt 15,640

LOP 5|,45 VP 21.581 GAP ,84 AZP 89.82 TAL 335,40 TAP 176.59 RCA 148.08 APO 221.03 V2 24,804

GP -10.66 ZAL 135.93 2AP 57,21 ET8 1?2.04 ZAE 57,1! ETE 161,63 2AC 51,90 ETC 2T0.65 LVI e.ot

OLA -6.52 RAL 347.93 RAO 6640,2 VEL 11.595 PTH 6.64 VHP 3.460 OPA -34,40 RAP 591.24 ECC 1.2367

L-I TIN[ INJ LAT INJ LONG INJ AT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2920,15 -27,45' 86,19 202.65 t30.52 l? 45 14 1920.2 "10.03 6|.41

2795o15 -25.08 78,61 206,32 124.00 18 34 9 1755.2 -?,95 59,15

2617.20 -15,15 66.79 208.95 !18.57 19 31 42 1617.2 -S.96 46.20

2375,R6 -16.15 50,53 210.50 115,44 20 45 57 1379.? "4.45 RDoO8

2105,24 -15.08 30.76 211.03 114.21 22 3 48 IIO6,2 -3,93 9.R8

t854,16 -|6,15 ll,?O 210,50 118,44 25 I? 43 854.2 -4,49 550.45

1654.02 -t9.tD 355.7t 200.93 118,87 24 t5 19 664.0 -$.9R 355.11

DIFFERENTIAL CORRECTIONS

TOE t,3343 TRA 3.3401TC3-S.R525 |AU 1,5948

ROE .$5tl RRA .4??| R¢3 -.6576 FAU ,15147

P0E 3.StTO rRA 6.9711 FC3-|.1165 RIP 11005

|DE ?,SOil iRA 3,5010 iC3 |,R653 Y|P 24R_

LAUNCH OAT[ APR It tOTt

HELIOCEHTRIC CONIC

NID-COQRSE EXECUTION ACCURACY DRILY DETERMINATION ACCURACY

SGT iHS.5 8GR 1028,5 SG5 1356,2 8T 186,5 RR 50,8 85 |0,?

RRT ,R454 flflF .R6?8 RTF ,_,5) CRT ,SSll Cfl| 0,9R|5 CST 0,5557

5GB 7038,8 R23 .1825 R15 ,5751 LIA 165,4 MIA 8,| IIA t,4

851 7031,2 552 528,5 ?HA ?,5? ELi t30,2 EL2 O,B ALW IS.IT

FLIGHT TIME |68,00 ARRIVAL DATE JAN t4 15T|

DISTANCE 6|$,931 EARTH TO MARl

RL 150.33 LAL -.OO

RP |21.31 LAP .tO

RC tES.DT8 SL "l,Sl

PLANETOCENTRI¢ CONIC

C3 14,605 VHL 5,83R

LNCH AZMTH LNCN TIME

$0,00 17 5 5

6O,OO 17 52 37

TO,DO 16 R3 44

60,00 RO 10 5

2O.O0 81 35 ?

100.00 22 53 0

110.00 t) 53 10

DIFFERENTIAL CORRECTION6

TOE 1.3665 TRA 3.4015 TC3-5.8813 BAU 1.1253

'ROE ,3?56 RRA .4401 RC3 -,5365 FAU .14791

FOE 3,4?82 FRA 6,5185 FC3-6.7157 BGP 12162

|DE 1,4172 ORA S.5092 BC3 5,?068 F6P 2A3?

LOL 2|O,RI VL 52,151 QAL "4.0? AZL 50.27 HCA 202.55 8NA 184,U [¢C ,t1868 INC

LOP 58,55 VP ||,tEl GAP ,6| AZP 89,?5 TAL 334.$? TAP ITT,R? RCA |47.R5 APO

_P -tO,O? ZAL t3R,ST ZAP 5t,D? ET$ |72,11 ZAE 95081 [TE 181,33 ZAC 91,50 [TC

OLA -7,35 RAL 348,14 RAO 8145,4 V[L 1|,R08 PTN t,R| VNP 5,48? DPA "35,?9 RAP

L-I T1NE INJ LAT INJ LONG INJ RT A$C ZNJ AZMTH INJ TIM[

2519.38 "2T,24 )S,94 203,51 135,64 !? 53 42

2789.01 -22.85 75,26 R07.22 124,15 18 3g 6

2605.34 -10.84 66.33 205.85 t19.05 15 37 13

2870.14 -IS.90 4R,76 211,44 115,61 2D 45 3R

2099.63 -14.79 80.14 Rll.55 114,36 22 ID 3

1844,61 -1S.RO 11.13 211.44 115.61 23 23 45

1656,10 -18,84 )55,24 251.$5 119.03 24 20 46

NIO-COUR3E EXECUTION ACCURACY

6GT 7115.4 SGR 961.5 583 1325.1

RRT .9378 RRF ,9592 RTF ,9782

9G0 7184.0 R23 ,1148 R13 ,9789

8Gt 7176.4 8G2 ))1,3 THA ?,23

,tTR5 Vl II,R|D

||1,87 VR RA,141

_?0,6R LVl t,44

Zll,II [CC 1.2417

PO tIT TIM INJ 2 LAT INJ 2 LONG

1515.4 -R.T5 65._0

1759,0 "?,66 58,85

|6OR,5 "S,DI 45,?6

t370,1 -4,16 16,55

10R|.9 -5,60 I,?t

844.8 -4,16 341,12

DS6.2 -5.66 $54,?0

ORDIT OETERHINATION ACCURACY

6T 129.1 SR 25.8 66 9T.S

CRT .5501CR8 -.g562 CDT ".999R

L6A 164.3 NSA 9.1 88A 1,4

ELI 132.2 EL2 9.1ALF 12.42

696



JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 4. 19713

LAUNCm OAYC APt It IOYI

mtLIOC|mTRIC CONIC

RL lSO.)) LAL -.DO

IP ltl.ll LAP .14

1C 1t8.811 GL *R.83

PLAmKTOC[NTI|C CONIC

C3 14.801 VNL $.173

LNCN AINTN LNCH Time

lO.O0 |T R 15

40,00 IT IT IR

TO,DO 10 S8 41

IO.OO tO IS 40

tO.DO 11 40 St

100.00 |1 11 31

fLIGHT TIM( |70,00 ARRIYAL DAT! JAm IS JOY8

O|IYAMCE 164.040 [ARYm TO marl

L04. RiD.El VL 31.311 GAL -4.11 AZL 10,33 HCA tOI.4t 8MA IR4,et tCC ,|STY4 JmC ,)SO? VI RRo641

LOP IS,IN VP ll,ilO GAP .St AZP 81.t1 TAL 384._$ TAP I??,R4 lEA liT,tO APO l||.?l Vl 14,101

OP "l.ll ZAL 131.80 tap 84,17 [TI lYE.t? ZA[ 14.13 IT[ 1|1,07 ZAC 13.05 [TC R70.16 L¥1 ,t|

OLA -?.?8 NAL $4i.$1 RAO R_40.S V[L It,ItS PTN R.40 VNP $.lll DPA 033.84 RAP HI,El ECC I.t4RI

L-I Time INJ LAY lid LONG IN| RT AlE IN| AZMTH lid Time PO CIT Tim IN| |LAT IRa 1 LOIS

tilt,IS -17.10 IS,?? t04,37 130,?i t7 17 4? liSl.I -I. 04 IR.Oi

t714.Y3 "It.el Yl.0t t08,10 Ira.Is || 48 97 |714,? o?,4? lI,R4

liDS.t| -|l.iS 11.i9 riO,TO tit,|4 |l 41 |R 1601.6 -9.44 40,40

1361'.00 "13,1t 41.34 tit,iT Ill,T3 IO 91 3 1316,0 -3.It RIoIR

1011.11 oI4.SY tO,S? tit.It |14,lI tt 19 40 IOll. I -).39 R.tf

183?,45 "J|.lO 10,70 tlt.3T Itl,Y3 13 tR I 137.4 "3.OR iil.ll

IIO,O0 O ! tO 1150o43 -11.i5

DIPFIRINTIAL CCNR[CTION8

TOt |.4001 TRA 3.6165 TC)-S.IIt3 |AU !,|457

ROE .)?tO IRA .4Die

FOE 3.443S IrRA 8.4157

ROE 1.4487 iRA 3,6391

LAUNCH OAYE APN !1 1971

• HELIOCENTRIC CONIC

NL lS0,33 LAL -.GO

IP 2It. O? LAP ,17

NC tOl.t'/'O CA. -3.41

PLAmETOCENTRIC CONIC

C3 IS.itS VtAL 3.Rl$

LNCN A2NTN LNCH TIN[

SO.OO I? 23 3

eO.OO 28 1 28

70.00 11 3 13

80.00 tO 20 38

1_.00 Rl 41 0

tOO.OO 13 3 30

llO,DO O R 41

|84,91 8|0,?1 Ilt. IA 0 tO 41 ISO.A "$,d4 IRA,dO

mID'COURIE EXECUTION ACCURACY GIrlY DETERMINATION ACCI_IACY

SiT TR?t,I IGR $01.4 IGS SSOI.i IT 131.1 iN t9,O 88 lI,l

RC3 -.AIIR FAU .144!9 RRT .it?4 RRF .949| RTF .O?ll CRT .I4Ol CRi -.14II CIY -.RIR1

FC3-8.3101 lip 11434 SiR 7318.S RE3 .lOTS 113 .R?t? LIA tSS,S NIA I,? IRA 1.4

1C3 5.7133 FSP 1393 8GI 7320.6 SGI $33,4 THA R,S8 ELI 134.S EL! I.i ALP II.??

FLIGHT TINt tTI.O0

DliTANC[ 630.143

LOL llO.IS Vb 31.374 GAL -4,IS AZL 90.41 HCA 2O4,Sl 8HA RI.640

LOP 54.?6 VP 11,855 GAP .35 AZP 89.6_ TAL 334.09 YAP 24.flI

• P -9.DI tAL 137.13 ZIP 53,90 ITS 172.38 ZAE 91.43 [TE .43

OLA -I.lI RAL 34R,RR tAD R_lO,? YEL II,R3S PTH R,l? YMP 3,34R OPA -31,?4 RAP I91.14 [CC |,DII|

L-I TIME |NJ LAT IN| LONG IN| RT ARC IN| AZMTH INJ TIME PO¢iT TIN IN| I LIT IN| R LONG

2910.53 -27.03 85.68 tOS.ll 130.?T 11 I 34 IRIO,S -I.SS IT.DR

1712,04 -11.88 ??.86 208.91 124.31 |8 4? 44 l?Ol.O "?.iS SO.It

2599.71 -18.12 11.76 211.67 111.22 19 41 43 2599,? -5.29 iS.t?

235?.88 -15.54 49.03 213.19 ll3.iI 20 SR SR 1357.9 -3.75 I7,88

2012,41 -14.41 19,33 t13.14 114,1O tt tO 41 !002,5 -3.11 ?,IS

1832.31 -19.34 10.40 t13,19 ItS.it 13 34 t iSR.3 -3.YI 14t,14

1640,53 -it.It 3|4,D8 tit.t? liD.It 0 34 It QAR.S -I.RR 334,1R

ARRIVAL DATE JAN li II?R

EARTN TO NAR8

IR4.II [CC .10084 INC .42|2 Vl

ITR,iO RCA 147.80 APO 122.01 V2

180.04 ZAC 93.$S ETC l?O.?O LVi

Di_[IEMTIK CCNRtCT|GN8

TIE 1.4341 TRA 3,?it? TCS-I.?OO0 iAU t. ITli

Nil .3?DO IRA .ST41 RC3 -.4400 FAU ,14048

PIE 3,411l PlqA 1.3149 FC$-7.114| lip |tRRR

lie 1.4830 IRA 3,7704 BE3 S.?I?R FIR 1341

LAUNCm DATE APt 2| IR?I

HtLIO¢INYRIC CONIC

RL 150.33 LAL ".DO

RP _22.48 LAP ,21

RC 103.922 GL -$.97

PLMNITOCENTRIC CONIC

C3 11.885 VNL 3,158

LNCN AlmYH LNCN Time lMa LAY

SO.O0 IT IS 34 -IT.OR

80,00 II I 10 "It,IS

?O.OO tO ? St -11,45

IO,O0 20 21 1 -|S.44

I0,00 11 SO Sl -t4.31

I00,00 II ? Sl -11,44

N|O'¢_JRIE EX[CUTI_ ACCURACY

ROT 74|I,7 I_ RIO.| 103 ItTi,t

RRT .ills RIP ,RS?4 RTF ,1?71

868 Y4?l,t It3 ,tO0? Ill ,I714

IGI ?413,9 IG+ 3AO,R THA R.OO

FL|iHT TINt t?4.0O

DIITANCE 14E.ld|

L04. llO,lJ VL )R.321 GAL "4,34 AlL iO,4t HCA NOR,It IMA

LOP SS.il VP 21.820 GAP .19 AZP 81.51 TAL 3IS,IS TAP

GP -i,SY tAk 13T,6| tAP Sl,ii [T8 171,41 ZAE It,IS IT[

DLA -1,31 HAL )SO,II tAD t140.8 VEL l|,R4i PTN I,RI VHP

L'I TINt |NJ LONG |NJ RT AlE IN| AZmYN

t110.04 IS.iS tOt,O? ISO,?I

!710.?5 ??,?l tOi. Ol 114.14

!S17,41 IS,R3 tlt,II Ili,lY

llS4,1l 41,14 ll4,RO IIS,ll

!071,?0 ll.ll II4.?R II4,RI

ltltoOI IO,R! 2|4.1D II|.ll

I10,|| 0 10 14 1144,18 -11o4|

OIFFENIMYIAL CCNRECYION8

TON 1.4741 YRA S,IlII TCi-I,?DIR |AU |,1171

RO! .)lJl IRA 0144?

Pit S.ilOl PiA I.)111

lot 1.SlOt ilA 3.i048

L&UmCN DATE APt l| |R?!

NRLIOClmTRIC CONIC

IL 150.33 LAb -.DO

RP 211.14 LAP ,25

RC lOI. ITI 14. "4.41

PLAmETOCINTRI¢ CONIC

C3 IS.DIS W4L 4.002

LNCN AlmTN LN¢N TImE

lO.OO t? IR 42

SO.D0 18 8 )I

TO,OR II l| ll

lO.OO tO 29 l

SO.G0 21 54 45

aoo.o0 23 11 O

3S4,il tlt,II Ill,l! 0 30 II

NIO'CQURI[ EXECUTioN ACCURACY

107 ?$YO.O 8M 104,1 103 1144.t

RC3 ".4111 PAU .I)111 tRT ,1001 IRF ,II|I R?F ;_,YR

FCS"Y,IIII lip IRIRS 111 TIIS,I Rt3 ,0141 R|3 ,1Tli

I¢3 I,YIII FIP IIDI IGI 7104,1 IGI )4?.4 THA 3,41

FLJINT TIR( 171.00

O|iTANC[ 141.334

LOL t|D.|i VL St.)RE &AL "4.43 AZL tO,IS HCA tOG,TO 8NA

LOP $1,R$ VP RI.YII GAP .Or AZP ll,lt TAL 838.10 TAP

6P -I,tl ZAL lit,OR SAP $t,ll IT8 IYt.|l ZAE II,lO ET[

DLA -1.10 RAL 391,tl RAO 1141.0 V[L tt.ll4 PTN I.YO VNP $.Rtl OPA -)|,84

L-I TINt INJ LAT INJ LONG |NJ RT AiC |NJ AZMTH INJ TINt PO ¢8T Tim

2tlD,IE -IT,iS tl.II tOl.lt 130.?? |8 I 11 lltO,I

2?A0,87 *!1,83 ??,71 llO.T3 |I4.)S |1 Sl D |YIO,?

2516, S1 -11.41 RS.SR tl).4S 119.13 lg 14 34 1596.5

2382,88 -|5.)9 48.73 218.10 I!5.9! II 8 21 1351.8

20?I.Si "|4,21 21,t8 eIS.IR 114.69 12 tl 12 1076.1

1817.32 -!S,31 lO.lO 213.10 IIS.gl 13 41 2? 817,)

MIIT D[T[RmlmATION ACCUaACY

IT 134.t IR |I,S II RI,A

CRT .1311CR8 -,R411 CIT -,lit4

L|A |ll,I NIA I0,1 iiA t.4

ELI !31.1 tLR lO,I ALP I1,11

ARRIVAL DATE JAN RO |2?1

IARTN TO NAN1

III,01 EC¢ ,ID|II INC .4111 Vl If,140

|?R,tG RCA 147.?0 APO t12,48 Vt 14.717

|81,14 ZAC 94.00 tTC R?0.?$ LVl -,0)

S.l?l OPA -81,17 RAP L_I,II ECC I,!171

INJ ?|Mr PO CIT Tim IMJ !LAT INJ 1 LONO

11 I A 1110.0 -R,S3 87.I?

11 31 31 1710o? "Y,)O 5A.41

II IO 41 1317,4 -l,tl 41,11

!| 4 RI 1314.1 ").14 17.11

IR II II !0?1,? -),04 ?.74

t) II IY 111,0 -S,A4 )41,0I

t44.1 "S.tt 334.0T

Oml|T O[TtRM|MAY|C_q ACCURACY

IT I)A.I IS IY,I IA 14,4

CRY *1111 CII ";1141 ClT "*1111

LSA III,I NAA I0,I IIA 1,4

ELI I)i,1 ILl IO,A ALF ID,II

AtRIV4k OAY[ +AM II IRTI

tARTN YO NAIl

II1,11 [¢C .2031t ImC ,S4SD Vl 1t,140

|T|.IORCA 14Y,lO APO 111,14 VR 14,1TI

|R0,41 tag 14.42 EYE R?D,?i LVl -,4T

RAP Igi,!1 [CC 1,1131

INJ t LATINJ R kONt

-I,51 IY,IR

"?.21 18,44

"S,17 45oll

").SI R?*ID

"1.91 ?,12

"3,31 341.1T

643.) -S.17 334,02

¢_tR|T OETERmINATION ACCURACY

8T tSl,4 8R _?.3 68 R3.3

CRT .lifo CR2 -.12G4 CAT -,ltl|

LRA !$1.6 N6A II.S AIA 1.4

ILl 141.G ELI 1t.! ALP 10.11

110,00 0 14 40 1843,33 -|8.41

DIFIrtRENTIAL C¢NNECTION8

TOE 1.$140 TRA 4.0254 TC3-5.70|1 DAU 1.2231

ROE *)ID3 RNA ,3170 RC3 -.3800 PAU ,|321R

rIDE 3o3410 PlqA 8,2306 FC3-?,I28G DiP 13116

RD[ I,SSI4 MA 4.0)?8 DC3 $.?148 FIP t2S|

314.41 tlS.4S 119.28 0 41 3

RID-COURSE EXECUT|ON ACCURACY

30T T?13,S 8_q 768.5 IG) tltR. l

RRT .8841 RRF ,gD?R RTF .R??4

868 7751,t R23 .0888 113 .IT??

3GI ?748,| IGt 3S4,T THA $,01

lit



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971) •

LAUNCH OAT! APR _1 tl?l

H[LTOC[NTRIC CONIC

RL 150.33 LAL -.00

RP 223.23 LAP .Z8

RC 209.236 Gb -4.80

PL ANETOCENTRIC CONIC

C3 16,3?? YHL 4.04?

LNCH AZNTH LNCN TIN!

50.00 t? 22 48

SO.O0 18 It 31

?0.00 !9 t4 43

80,00 20 32 4l

go.o0 21 58 29

100.00 23 15 38

110.00 0 18 8

FL|GMT Tilt[ !TO.00 ARRIVAL OAT( JAN _4 1878

DISTANCE 850.418 EARTH ?0 MARS

L04. 2|0.23 VL 32.313 GAL -4.53 AZL 80.60 HCA 20?.Tt SMA 18S,37 [CC .2042S INC .800] Vl 29.840

LOP 58.04 VP 21.?§0 GAP -,14 AZP 89,42 TAL 332,25 TAP 180,54 RCA 147.50 APO 223.23 V2 24,833

6P -?.T? ZAL |38.$0 ZAP S0,94 [TO I?Z,$S Zk[ 88.97 (T[ 180.$0 ZAC R4.29 [TC 210o80 LV| *.48

OLA -8.?T RAL 351.T? RAO i&41.2 VEL !1.880 PTN S.22 VkP 3.644 DP6 "31.44 RAP 291.42 [CC 1.2883

L'| TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TiM[ PO CST TIM INJ 2 LAT INJ 2 LONG

281_.15 -27,10 83.76 207.78 930.73 18 11 20 1912.2 *0.83 68.08

2T81.61 °22.56 T?.84 211.59 124.32 18 58 13 1181.7 -T.34 $8.49

2590.84 -18.43 65.59 214.33 !19.Z8 i9 38 0 1598.8 *S.12 43.12

2332.51 -15.38 48.T1 215.99 115.91 21 !1 59 1352,5 -3.57 27.38

20?5.85 -14.23 28.84 218.56 114.?0 22 33 5 1015.8 -2.90 ?.50

1828.98 -15.38 10.08 215.89 !15.91 23 A6 5 827.0 -3,SY 344.15

1843.56 -18.43 354.51 214.33 119,28 0 45 29 643.? -5.19 334,04

OIWF[RENTIAL CCRRECTIONS NIO*C_/RS[ [XCCUT|ON AcCuRACY

TO[ 1.5372 TRA 4.1848 TC3-3.6940 8AU 1.249[ SGT 2854.S $G_ 128,0 383 1181,§

ROE .3200 RRA .2811RC3 -.3508 FAU .12914 RRT .0661RRr .8899 RTF .8720

FOE 3.5215 FRA 0.1482 FC3-6,8266 0$P 13465 !GO 2888,Z R23 .0832 R13 .9273

BO£ 1,9008 6RA 4,1242 8C3 3.?048 FOP 2204 $81 78?9.8 3GZ 362.? THA 4.60

LAUNCH OATE APR 21 !g71 FLIGHT T|f4[ 280.00

H[LIC_ENTRIC CONZC O|8TANCE 654.498

RL 150.33 LAL -.00 LOt. 210.23 VL 32.408 GAL -4.62 AZL 90.65 HCA 208.80 SNA 185.81 2¢C .20349

RP 223.62 LAP .31 LOP 59.13 VP 21.?16 GAP -.30 AZP 89.43 TAL 332.30 TAP 181.17 RCA |4?.39

PC Z11.899 GL -3.15 GP *?.41ZAL 138.92 ZAP 50.02 ETS |?2.78 ZA[ 88.85 EYE 180.15 ZAC 85.14

PLAN[T_[NTRIC CONIC

C3 16.731 VHL 4,093 OLA -8.9| RAL 352.33 RAO 6M1.4 V[L 11,896 PTM 6.23 VNP 3.6?8 DPA -3t.DT

LNCH AZNTH LNCH TIN! L-| TIN[ INJ LAT |NJ LONG |NJ RT ARC INJ AZMTM INJ TIN[ PO COT TIM

SO.O0 t? 25 35 2914.31 -27.20 85.89 208.59 130.62 10 14 10

eQ.O0 18 14 48 2783.61 -22.$4 ?T.g5 212.43 124.20 16 1 t2

?O.O0 19 17 51 2598.25 *tO.4T 63.08 215.20 116.23 20 t 9

80.00 ZO 36 4 2353.40 °15.41 48.71 216.86 113.90 21 15 t?

90.00 22 1 52 2078.39 -14.23 28,68 217.44 !14.66 22 36 28

100.00 23 19 56 1822.82 -15.41 !0.14 226.66 115.90 23 49 24

110.00 0 21 13 1645.02 -18.42 354.60 215.20 119.25 0 48 38

DIFFERENTIAL C(31RECTION$ MID-C_JRS[ EXECUTION AcCuRACY

TO[ !.6020 TRA 4.3053 TC3-5.6847 8AU 1.2751 SGT T963.8 SG_ 697.3 383 1159.2

RD[ .3731RRA .2668 RC3 -.3244 FAU .12542 RRT .6456 RRF .8898 RTF .9?62

FD[ 3.2948 FRA 8.0645 FC3-6.4820 BOP 13717 3G0 8024._ R23 .0791 R13 ,g?6g

OOE 1.8449 ORA 4.3135 8C3 5.8939 F!P 2152 8618015.6 352 321,2 THA 4.23

_OIT OCT[RMINATION ACCURACY

ST 142.2 SR 22.0 $S 62.3

CRT .6009 CR8 -.6186 COT -.9986

LSA 171,2 MSA 11.8 SSA 1.3

_L| 144.2 EL2 11.5 ALF 6.??

ARRIVAL DATE JAN 2t 1912

EARTH TO MARS

INC .8512 VI 26.GI0

APO 223.63 v2 24.962

ETC 2?0.95 LVl -1.28

RAP 261.58 [CC 1.2YS?

INJ 2 LAY ZNJ 2 LONG

1614.5 -9.75 69.96

1783.S -?.42 SO.SO

tSgO,3 -5.24 43.20

1353.4 -3.60 27.63

IOT6.G "2.90 ?.62

827.9 -3.60 346.0C

645.1 -3.24 334,12

¢d_OIT DETERMINATION ACCURACY

ST 144.9 SR 26.? SS 61.a

CRT .9906 CR8 -.910A CST -.96_O

LSA 172.9 NSA 12.3 SSA 1.3

_L! 146.g EL2 tZ.O ALe 6.39

698



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

L4UNCH DATE AP4 |t IR?t

I_[LIO¢[MYtlC CONIC

RL 110.37 LAL -.DO

NP |OY.3R LAP "l.iS

RC $4.241 &L -10,84

PLAMKTO¢ENTRIC CONIC

C3 8i.478 YNL R,|R3

LNCN AZNTM LNCH TIME

|0.00 IY 18 R$

IO.OQ Ie 21 40

?O.OO !1 42 3?

80.00 11 18 4

90.00 21 SE 9

1DO.D0 0 4 II

I10.00 O 41 51

fLliMT TIME Ill,D0 ARRIVAL DAY[ AIMt 14 IIYl

OIITANCE 3ll,?Jl

LOL lit,El YL 14,l|? tAL -4.1t AlL It,iS HCA fOR.tO IMA

LOP ill,JR VP |?lOll GAP tl,37 AZP ll. Gl TAL 14E,?O TAP

GP 1.44 ZAL 12|,84 ZAP t75.43 [T| liT.IS ZAE 1?E.84 [T[

EARTH TO MAR1

Ill,DR ECC ,SIRED IK I,lill il It,ill

lO,lD ICA 141,48 APO ))?.ll V2 1t.414

111,43 IAC 102,11 ETC Ifl,?l LVI -IY,II

DLA -II,ll tAL ]4OiYl RA| IRSDiS VEL It.it) PTH T,AI VHP IO.)YI DPA "17,)I

L-I TIME INJ LAT INJ LONG IRa RT AlE INJ AZMTN INJ TIME PO CRY VIM

llOOi?4 088,3R i|,t| 2OT,RI 131.03 18 T 40 tRODiT

2732,81 "EOiII ?i,10 E|2,34 11S.4| II l 13 l?)t.?

841T.83 "11,03 S9.i| 21R,21 111,04 EO 24 14 14R7.8

2194,81 -ID.8t )i.lO 218,7? III,OT |1 14 42 1198,9

1811.4| "8.85 11,41 2tl,?l 1|8.97 E$ 23 44 881,I

187),38 "ID.8E 1,11 218,77 118,07 O 32 45 6?3.4

1544.44 -t3.03 340.8) 216.21 121.04 I It 43 144,4

RAP 311.S2 [CC 1.44D7

INJ 2 LAT IRa 2 LONG

°9.07 IT.IT

"l.2D II,ll

"1.41 3l,II

1.83 18.14

2.ll )17,ll

1.83 )4O.$t

"1.41 328.81

DIFFERENT IAL CCRRECTIO0_

70[ -.6123 TRA-I.3OE8 TC3 -.082S iAU .Dill

ROE -,$T50 RRA .IR16 RC3 ,D90i VAU .03994

rOE .3027 rRA 1.2440 FC3 "*?R81 DIP REDO

|DE .8400 IRA 1.3168 0C3 .|048 FlY |T1

LAUNCH DATE APR 2E 1871

NELiOCENTRI¢ CONIC

RL 110.37 LAL -.DO

RP 20?.IT LAP "I.SS

iC Sl.3tt GL -11.18

PLANETOC_NTRIC CONIC

C3 3?.280 VHL 8.104

LNCH AZHTH LNCH TIN[

50.00 17 21 38

80.00 18 25 17

TO.DO 18 45 48

80.00 21 21 58

SO.D0 22 58 24

100.00 O 8 44

110.00 0 49 12

MID-COUR8E EXECUTION ACCURACY

$GT 138|.4 IGR 18?.9 8{3 13?.8

RRT .Q047 RRF -,0191 RTF -.7448

IGB 1494.5 R2) -,OR|3 R13 -.?4SD

SGl 1383.0 802 511.S THA I.R)

FLIGHT TIN[ 111.00

DIITANCE 33|.058

L(:L 211.23 VL 34.758 GAb -4.19 AEL 91,96 HCA |09.3? iHA EGR,08 ECC

LOP 380.80 VP 86.891 GAP 20.8? AZP 89.35 TAL 342.75 TAP 98,12 RCA

GP 1.50 ZAL 122.87 ZAP 172.59 ETS 168.23 ZA[ 173.IR [TE 1OD,_ ZAC

DLA "20.13 HAL 341.00 lAD 8649.? VEL IE.538 PTfl 7.41 VHP 10.247 OPA "IT.IS

L-I TIME INJ LAT INJ LONG INJ RT ARC 1NJ AZHTM IMJ TIME PO CIT TIM

28?9.8? -21.61 84.05 206.60 131.$5 18 9 38 1879.9

2710.59 -19,78 73.8g 211.?0 125.86 19 tO 28 1710.6

24?3.63 "14.19 58.58 215.58 121.40 20 2? 3 14?3.8

2173.00 -9,79 38.33 218.17 118.35 21 58 9 !173.0

1811.33 -8.01 18.87 219.11 117.21 23 27 32 858.3

I047.47 -9.79 359.69 218.17 118.35 O 36 12 847.5

1520.65 °14.19 34?.50 215.S8 121.40 I 14 $2 520.8

CN61T DETERMINATION ACCUmACV

8T 31.7 8R 24.4 88 22.4

CRT .7835 CR8 .5921 ElY .l?Ol

LSA 45.3 NIA 16.9 IIA 1.1

ELI 40.4 ELI 14.2 ALV il.17

ARRIVAL DATE AUG 18 IITI

EARTH TO MAR1

.37816 INC |.liD3 Vl 29.482

148.58 APO 32T.83 V2 28.42l

102.12 ETC 274.80 LVI -18.10

RAP 315.92 ECC t.ltSl

INJ 2 LAT INJ E LONG

-8.03 88.88

-4,23 15.01

-.50 38.19

E.50 17.72

3.73 $88.88-

2.50 )39,08

-.50 127.D0

OlffrERENT lAb COIR[CTION8

TDE -.8074 TRA-I.E8213 TC3 -.0428 OAU .0530

ROE ".$588 RRA .1824 RE3 .OS?S VAU .03?08

fOE .3750 irRA 1.2950 rC3 ".8810 BRP 2871

808 ,8240 IRA 1.3057 8C3 ,1084 FRY 194

LAUNCH DATE APR E2 1871

HELIOCENTRIC CONIC

RL 150,37 LAL -.OO

RP 207.18 LAP "1.81

iC ll,lll GL "1t,51

PLAMETOCENTRIC CONIC

¢3 $l,lOl YNL 1.934

LNCH AZMTM LNCH TIME

80.00 17 23 48

80.OO 18 E? IY

TO.D0 11 4i 7

80.00 I1 21 Sl

lOlOO 18 O 4l

ROD.DO Otl 41

110.00 Oll ll

NID-COUR8E EXECUTION AccuRACY ORBIT OETERMIMATION ACCUmACY

8GT 1413.6 8GR 588.E 803 147.) 8T 34.5 iN 28.3 88 23.2

RRT ,0701 RRF -.0756 RTF -.7151 CAT .7838 ¢R8 .5900 CIT ,1701

8GD 1528.8 R23 -.0128 RI3 -.?553 LIA 41.1 NIA 17.1 IIA 1.1

8GI 1414.3 SGl 964.5 THA 1,91 EL! 40.9 ELE 14.3 ALF 35.10

FLIGHT TIN[ 118.00 ARRIVAL DATE AUG 18 IITI

OlITANCE 838.937

LOL 211.R3 VL 34.197 6AL -4,1R AZL 91.97 HCA lID,R) INk

LOP 321.17 VP ER.?OI GAP 20,)? AZP 89.)0 TAL )4E,RR TAP

GP 1.19 2AL lt2.lJ ZAP I?l,?4 [T1 Iii.DD IRE IY3.GR ETE

EARTH TO MAR8

133°S1 ECC .$8305 I_C l.t?4T VI It.ill

13.45 RCA 148.58 APO $18.54 V2 R8.431

tOO.el ZAC 108.12 ETC tYe.Gi LVI "I8.2Y

DLA "20,44 RAL 341.11 RAO 1141.0 VEL I|,414 PTH Y,)i YAP l.l)3 DPA -|i.JO

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO ClT TIN

Rill,DO -84,?| 12,0? 805.98 138.05 II II 18 Illl,D

till,44 -II.ll ?1,70 211.07 IEl,2l Ii I| 4i 1188,4

844t.83 -|3,)3 IV,IS ll4.O? 111,74 IO tO I? 1441.8

2141.71 "l,l) 31,14 ll?,5l Iil,ll It I 41 |Iii,?

lllO,?l "?,I) IS,)O lll,S4 I|?.48 l) )I )D liD,l

Ilit,ll "1,13 )ll,ll tiT,SO lll.tl 0 II 47 lll.l

1411,1| "13,33 141,11 114,17 1|1,74 I I? II 4RR,I

tAP 31R.30 ECC I,IYII

INJ | LAT IMJ I LOMB

"1.11 11,YI

"),11 14,D0

,42 )?,4)

3,31 If,IV

4,11 114,41

1.11 137,14

,4I )II,II

RID-COUII[ EXECUTION ACCURACY ORII? DET[RMIMAYION AC¢URA¢Y

IGT 143hD 8_q JR4.11G) 11Y,I IT 34,1 n II,I II 14,1

RRY ,0714 RRF *°08)0 RTF ;,_oll CRT ,7811CII ,IIII C1¥ oI?OY

Ill lfll,l Rt) ",0141 RI$ -,?714 LIA A1.Y NIA IY,I III I,I

Ill I111ol I02 I11ol TNA 1,01 ELI 41,1 ELI 14,1 ALF 14,11

FLIRHT TIN[ I10.00 ARRIVAL OATE AU6 I0 IIYI

OIITAMC| |)I,|?I

L_. III,II VL 84,410 IA_ -4.43 AIL I|,II MCA IIioli IMA

LOP $13,11 VP I1,111 lAP ltoll kiP I1,11 TAL 141,10 TAP

141 I,II IAL 111oli 14P I?0oli tTI II1,?1 IA[ tT).4t ETE

DIffERENTIAL C_IR[¢TIONi

?DE -,JlGY YRA-1.1731 YCl -,Dill lAD ,DIDI

RID ",1311 IRA ,IT)) ICI .|044 FAU .Dllll

PDI ,)IDD FIA Io)IDt FCI ",IIYI lip llDI

IDI o1010 IRA 1,1110 iCI o1011 rip III

LAUMCM OATE APR II IRYI

MELI¢)¢EN?RI¢ ¢CM18

RL RID,l? LAL ".00

RP |O?,DD LAP -I,II

R¢ II.III Id. "1|,11

hANITOCENTMIC CONIC

¢1 I1.111 Vk_ R,T?E

LKH A|NTH LNCM TIRE

I0,00 tT tl I

IO,OD II 30 31

?O.DQ II 31 21

I0,00 21 30 8

9O.OO E3 I 24

|O0.QO 0 11 51

lt0.00 0 58 S2

EARTH TO MAIl

111,47 [CC ,31181 IH¢ Ioliii Vl I1o111

14,71 R¢A 141,14 APO I10,)1Vl 11,441

I1,|0 IA¢ 101,13 ETC ITIolT LVI -11,44

OLA "tO,T4 RAL 341.40 HA| IMI,3 TEL ll,)?l PTH ?,30 VHP I,III OPA "11,11

L-! TINE IMJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO CIT TIN

RIM.t2 -23,71 II.Rt tOS,GR 131.12 11 13 It 1131,E

2881,33 "II.DO ' 71.11 810.4R 12R.RR 19 13 D 1588.3

2421.?S *!E.47 1_,g_ 214,38 128,08 20 )2 11 |421.?

21RD.18 "R.O? 31,33 217.02 118,84 22 $ 86 1120,2

1812.84 -8.2? 13,72 217,98 liT,8) 23 31 37 112,R

1384.83 -R,D? 311,72 217,02 11|,84 0 4) 30 $R4,1

1472.57 -12,4? 344.84 814,39 IE_.08 1 20 24 4?2.8

DiI_r[RllqTIAL CCRR(CTICNI

TD_ -.1840 TRA-1.28T? TC3 -.0117 lAD .DiO|

NOI "*StRO NRA .1843 RC3 ,1111 FAU ,03942

IrO[ .4011 FlEA 1.4052 rCG-t,0243 BRP R329

DOC .7800 IRA 1,2783 DC3 .1187 FRP 218

MID-COURSE [X[CUTICfl ACCURACY

I+T 148t.3 8GN SRI.? 888 lil.D

RRT ,0029 RRF -.0904 RTF -,7??2

800 11?1.D RE3 *.0111 R13 -.TTTS

801 1470,E 802 1SD,| THA 2.12

RAP |II,IT [CC 1.1411

IMJ 2 LAY INJ 2 LONE

-5.81 t4,R!

*2,EI 31,14

1.34 31.11

4,28 14.11

3.S0 312.R8

4.28 831,11

1.34 $11.10

ORBIT DET[RN[NATION ACCUIACY

8T 35.? It II,0 II II,0

CRT ,7141CRI .3111 CIT ,IIII

LEA 4?,? NIA 17.3 IIA 1.t

rL1 41,D 11.| |4,4 ALV ||.30

8R9



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR t| 1971

HELIOCENTRIC ¢0N1¢

RL 150,S? LAL -,00

RP 20?.01 LAP -|.$4

RC 17.225 GL -12.30

PLANETCd:ENTRtC CONIC

C3 31.57I VNL 5.819

LNCH A2NTH LNCH TIME

SO,D0 IV 28 14

80.0O tS 3_ 24

70.00 19 55 St

$0.00 21 34 25

9O.00 23 10 11

t00.OO D 21 14

110.00 O 59 20

ILll_T Title 12|,00 ARRIVAL DATE AUG El 1171

DISTANCE $31,954 EARTH TO MARS

-4.$1 AZL t2,00 MCA t13.1t IRA _25.?l ECC o$4133 INC 2,0041 VI 2l,I)!

APO $02o$1 V2 25,457

ETC 27T.06 LV| -18.$1

LOt. 211,t3 VL 3A,)II IAL

LOP 324,40 VP 2$.35Q GAP tO.40 AZP 11,2l TAL 342.98 TAP 96,14 REA 148,70

GP I_87 ZAL 122,83 ZAP IN,g8 [T8 170.37 ZAE 173,48 [T[ 8$,03 ZAC 102,14

DLA -21,10 RAL 341,58 RAD 6647.6 VEL 12.308 PTM 7,24 VHP 9,334 DPA -iS.St RAP 317.03 [CC I,$194

L-I TIME INJ LAT INJ LONG INJ RT ASC iNJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

26_?.52 -22,80 $0,87 204.81 132.96 16 15 12 1817.5 -4,91 84.04

2844.22 -IT.tO 70,34 209.90 127.07 19 17 28 1544.2 -1.31 51,88

2401.54 -11.59 54.51 213.84 122.35 20 35 59 1401.5 2,26 34.91

20g3.32 -7,18 33.85 216.49 119.06 22 9 20 1093.3 5.18 13.33

1784.47 -S,SB 12.12 217.47 117.81 23 39 56 ?84.5 G,S9 351.28

IS67.79 -7.18 355.21 216.49 119.05 0 47 22 557.8 5.18 334,69

1448.35 -11.59 343.51 213.84 122.35 t 23 28 440.4 2.25 323.81

DIFFERENTIAL CORRECTIONS

TOE -.5920 TRA-1.2596 TC3 -.0038 BAU .0504

ROE -.5055 RRA .1554 RE3 .1195 FAU ,04080

FOE .4140 FRA t.4627 FC3-1.116? BIP 2426

DOE .7784 ERA 1.2592 BE3 .1194 FIP 245

MID-COURSE EXECUTION ACCURACY

$GT 1503.3 SGR 559.0 SG3 179.5

RRT .0908 RRF -.0986 RTF -,7834

SGB 1803,9 R23 -.0153 R13 -.T$3T

3Gt 1504.3 SG2 556.3 THA 2.24

LAUNCH DATE APR 22 1971 FLIGHT TIHE 124,00

HELIC_ENTRIC CCNI¢

RL 150,17 LAL -.DO

RP Z06*94 LAP "1.84

RC 57.675 GL -12.68

PLANETOCENTRtC CONIC

C3 29.955 VHL 5.473

DISTANCE 341.85T

LOL 2tl.23 VL 34.181 GAL "4.18 AZL 92.02 HCA 114.42 SMA

LOP 525,66 VP 25.183 GAP 18,95 AZP $9.15 TAL 345.08 TAP

84= 1,73 ZAL 122.81 ZAP 169.08 ETS t70.86 ZAE 173.39 [TE

DLA -21.45 RAL 341.75 RAD 8647.0 VEL 12.243 PTH 7.19 VHP

LNCN AZNTH

50.00

60.00

?D.DD

$0.00

90,O0

IDO.00

ItS.DO

DIFFERENTIAL

TD( -.5888 TRA-1.2501

ROE -.4594 RRA ,1465

FOE .4269 FRA 1.5233

804 .7656 BRA 1.2587

LAUNCH DATE APR 22 1971

NELIOC[NTRIC CCNIC

RL ISD.S? LAL -.GO

RP 206.87 LAP -I,IS

RC 58.201 GL -13.07

PLAN2TOCENTRIC CONIC

CS 28.462 VHL 5.335

LNCN TiHE L-I TIME INJ LAT |NJ LONG INJ RT 45C INJ AZNTH ZMJ TIME

IV 30 29 2796.92 -21.14 79.85 204.27 133.38 18 17 6

18 35 12 2622,12 -16,18 69.15 209,35 12T,43 19 19 54

19 59 31 237T._2 "1D.70 53,27 213.30 122,65 20 39 S

21 38 15 2055.14 -6.28 32.33 215.98 119.25 22 13 21

21 15 10 1755,$3 -4,46 10.50 216.95 117.96 23 44 26

O 25 42 1540.82 -6.28 353.70 215.99 119.25 O 51 25

1 2 53 1424.04 -10.70 34_.19 213.30 122.63 1 26 3T

CCRRECTION3 MID-COURSE EXECUTICN ACCURACY

TC5 .0042 8AU .0510 $GT 1535.2 $GR 556,0 885 t91.T

RC5 .1273 FAU .04224 RRT ,0992 RRF -.1076 RTF -.7901

FC3-1.2209 DSP 2505 SGB 1632.8 R23 ".OtT6 Rt3 -,7904

BCS .1273 FSP 285 881 1536.3 SG2 552.8 THA 2,56

FLIGHT TINS 125.00

DISTANCE 344,872

LOL 211.23 VL 34.057 GAL -4.07 AZL 92.05 HCA 115,$9 SMA

LOP 326,91 VP 25.034 GAP 15.47 AZP $9.12 TAL 343.19 TAP

GP I,SO ZAL 122.75 ZAP 168.15 £T8 171.27 ZAE 173.23 (TE

DLA -2t,SI RAL 341.91RAD 6646.4 VEL 12.182 PTH 7.14 VHP

LNCH AZNTH LNCH TIN[ L-I TiME INJ LAT

SO.OO IV 32 45 277$,43 "20,88

$0.00 18 39 3 2600°08 "]5.27

TO.DO 20 S 10 2352.82 -9,80

lO.OO 2t 43 33 2038.$$ "5.56

90.00 23 20 23 1725.32 -3.52

100.OD 0 30 21 1513.13 "5,36

IID.OD 1 S 32 J399,84 -9.80

DIFF2RENTI4L CCARECTI ON$

TDE *.384Q TRA-I._394 TC3 .01e? BAU .0520

ROE -,4759 RRA .13?? RC3 ,1355 FAU .045T$

FOE ,4405 FRA 1.5872 FC3-1,3312 DSP 2575

808 .7S2$ iRA 1,|470 BE3 ,1_67 FSP 2SS

LAUNCH DATE APR 2| 1971

NELI(XENTRIC CONIC

RL 150.3T LAL -.00 L_. lli,ll VL 33,940 GAL

RP 205,82 LAP _1.83 LOP 325,20 VP 25,$8? GAP

INJ LONG |NJ RT ASC INJ AZHTH INJ TIME

TS.85 205,75 133.78 18 lg t

$8.04 208.83 127.76 19 22 23

51.96 212,80 122.88 20 42 2S

50.81 215.50 11g.42 22 I? 3l

8,85 215.52 llS,O8 23 49 9

352.15 215.50 119,42 0 55 34

340,$7 212.80 122.$8 1 29 62

MID'COURSE EXECUTION ACCURACY

$GT 15t5,2 $GR 552.$ SG3 204.7

RRT ,105_ RRF ",tITS RTF ",_a$1

5GB tssg.9 R23 -.0192 RI3 -,7972

SGt 1566,5 3G2 548.9 THA 2.50

FLIGHT TIME 121,DO

DISTANCE 347,S5$

"3,95 AZL i2.05 HCA I15.|$ IRA Ell. At [CC .31212

18.02 AZP $g,O? TAL 343.30 TAP 100i_$ RCA 148.85

ORBIT DETERMINATION ACCURACY

ST 36.8 8R 25.9 $S 25.8

CRT .7657 CRS .5551 CIT .967S

LSA 45.7 HSA 17.4 88A 1,2

ELI 42.5 EL2 I4.3 ALF 82.88

ARRIVAL DATE AUG 24 1971

EARTH TO MARS

222,36 ECC ,33102 INC 2.0193 Vl 29.632

g7.50 RCA 148,75 APO 295,96 V2 25.485

7g.28 ZAC 102.18 ETC 277.14 LVI -18.?8

9.049 DPA -18.49 RAP 117.37 ECC 1.4930

PO CST TIN INJ _ LAT |NJ 2 LONG

1796.9 -3.88 $3.17

1622.1 ".54 50.83

1377.2 3,19 33.84

1056.1 8.09 11,82

T55,$ 7.30 349.64

540.$ 8.09 355.19

424.0 3.I9 322.56

ORBIT DETERMINATION ACCURACY

ST 37.S 8R 23.7 88 28.?

CRT .TG?2 CR8 .5801 CST ,9660

LSA 49.6 RSA 17.5 SiA 1.2

ELI 43.0 EL2 14.3 ALF 11,80

ARRIVAL DATE AUG 25 19?1

EARTH TO NAR8

219.25 ECC .32130 tHE 2.0348 Vl 89.132

98.88 RCA 148.81 A_O 289.?0 V2 26.473

?3.22 ZAC 102,16 ETC 277.21 LVI -18.95

8,T73 DPA "15.32 RAP 317.70 ECC 1.4684

PO CST TIN |NJ 2 LAT |NJ 2 LORG

1776.4 -2.85 62.31

1600.t .63 49.??

1352.8 4.12 32.36

1931.? 7.00 10.29

7_e.3 6.22 347.97

513.1 7.00 331.65

399.S 4.12 321.28

OR$IT DETERM|NATIOH ACCURACY

5T 38,t SR 25.$ SS 27.$

CRT .7683 (R| *§773 C|T *964$

LSA 50,5 HSA t?,l SSA I,S

EL! 43.$ EL2 14,3 ALF 31,00

ARRIVAL DAT2 AUG 25 ll?l

EARTH TO MARS

INC 2,050t VI 1t,131

APO 253.$5 V2 13.475

LVl -IS,II

[CC 1.4457

INJ 2 LONG

81.45

41,T3

$1.08

S,74

345,2?

330.11

320,00

OROIT DETERMINATION ACCURACY

8T 38.? SR 28.4 88 29.5

CRT ,7598 CRS .5?45 CST .9652

LSA 51.4 NSA 17.? SSA 1,2

ELI 44.1 EL2 14.2 ALF 30.25

RC 55,$0T GL °13oA$

PLANETO¢[NTR|C CONIC

C$ 2T.OSO VHL 5.204

LNCH A2MTH LNCH TIME

SD.O0 IT 35 2

$0.00 15 41 55

70.DO 20 S 55

$0.00 21 48 22

$0.00 23 25 45

100.00 0 35 10

lID.00 1 l0 15

lP 1,$7 2AL t22.67 ZAP !$7,22 ITS 171.$t ZA[ 173.02 ET2 $7.$2 ZAC 102.21 ETC 2T?.tS

DLA -22,tS RAL 542.01 RAD $645.8 VEL 12,125 PTH ?.10 VHP S,305 DPA -15.15 RAP 315,00

L-I TiME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIR INJ 2 LAT

2?55.05 -]9o91 77,87 203.25 134,15 J$ eO 58 1756.1 -|,$3

257e.10 -14.35 $$,91 205,34 128,07 19 24 55 1575.1 1.$0

2326.34 "8,89 50,$4 212,33 123.11 20 45 44 1328.3 5,05

2010.$5 -4,43 29.27 2t5.05 119.S$ 22 21 $3 1010,9 T,$2

1595.50 "2,55 ?.i9 215.09 |18,17 23 $4 $ 695.5 $,14

1455.52 -4.43 350,$4 215,06 !19,55 0 5g 55 455.3 7,92

t5?5.15 -$.8g 33g.55 212.35 123,1! I 53 13 375.2 5.05

OIFFER[NTIAL CCRRECTIONS

TOE -.5800 TRA-t,2284 TC3 ,0301' BAU .0534

RDE -,4589 RRA .1290 RCS .1444 FAU .04537

FDE .4545 FRA !.8542 FC3-1.4505 85P 2539

DOE *73g6 ORA t.2352 $CS .1475 FSP 308

MID-COURSE EXECUTION ACCURACY

$GT 1594.4 SGR 54g.0 $83 218.$

RRT ,1152 RRF -.1282 RTF -.S_35

$GB I$S$.3 R23 -.0208 R13 -.8040

8GI 1595.g SG2 $44.$ THA 2,64

70O



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 89 18Y1

HELIOCENTRIC CONIC

NL 150.3Y LAL -.00

RP 206,T? LAP -|,82

RC 59.485 GL -13,87

PLANETOCENTR]C CONIC

C3 25.803 VHt. 9.080

LNCM AZNTH LNCM TIME

58.00 tT 37 21

80,00 18 44 56

TD.OD 20 10 47

60.00 21 53 23

90.00 23 31 31

100.00 0 40 10

110,00 I 14 9

LOL 211.83 VL 33.829 GAL

LOP 389,46 VP 23,74T GAP 1T,57 AZP 99.02 TAt. 343.42 TAP t01.35 RCA 148.92

GP 1,94 ZAL 122,38 ZAP 166,26 ITS ]7].91 ZkE /78.79 ETE 83.H ZkC 102.24

FLIGHT TII¢_ 130.00 ARRIVAL DATE AUG 30 SITI

OIITANCE 351.]9S EARTH TO HA88

-3.84 AZL 92.07 HEA I18.88 8HA 2|3,80 ECC ,30547 ]NC 2.0669 vI 29.839

APO 2T6.88 Y] 2G,485

ETC 2TT.35 LVI -19,8T

OLA -28.36 RAL 342.20 RAD 8543.3 VEL 12.073 PTH 7.05 VHP 8.847 DPA -15.99 RAP 319.29 ECC 1.4247

L-! TIME INJ LAT |NJ LONG |NJ RT ADC INJ AZMTM INJ TIME PO CST TIM ]NJ 2 LAY |NJ 8 LONG

2T33.98 -t9.gs T6.91 202.60 134.50 18 28 ST 1735.9 -.88 $0.82

2556.2/ -13.43 65.80 20T.88 128.38 19 27 38 1556.2 8.56 47.68

2303.80 -7.98 49.33 2]1.88 123,32 20 49 ]1 1303.8 5.98 89.79

1982.72 -3.48 27.78 2]4.65 119.67 22 26 85 982.7 8.84 7.18

1866.15 -].59 5.49 215.70 118.24 83 59 18 668.2 10.07 344.52

1457.19 -3.48 349.09 814.65 119.67 1 4 28 457.2 8.84 328.93

1350.62 -7.98 338.25 231.88 ]23.32 I 36 40 350.6 5.98 318.70

DIFFERENTIAL CCRRECT]ON8

TOE -,574T TRA-I.2166 TC3 .0454 BAU .0598

ROE -.4444 RRA .1203 RC3 .1336 FAU ,04T08

FOE .4e86 FRA 1.7248 FC3-1.5796 89P 2701

8DE .T265 BRA 1.2225 BC3 .1601FSP 332

LAUNCH DATE APR 22 IgT|

HELIOCENTRIC CONIC

MtO-COUR$E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 182].8 8GR 345.1 $03 833.3 ST 39.3 8R 25.2 33 29.4

RRT ,]288 RRF -.1399 RTF -.8099 CRT .7712 CRS .5716 CST .9818

$GB t711.0 R23 -.0228 R13 -.8104 LSA 52.2 MSA 17.8 883 1.2

SGI 1623,3 $62 540.0 THA 2.79 ELI 44.5 EL8 14.8 ALF 213,94

FLIGHT TIN( ]38.00 ARRIVAL DATE 8EP I $271

DISTANCE 354.484 EARTH TO NAB8

RL 150.3T LAL -.00

RP 206,T4 LAP -t,6t

RC 60.233 GL -14.27

PLANETOCENTRZC CONIC

C3 24.022 VHL 4.962

LNCH AZ_rN LNCH TIME

50.00 1T 39 42

80.00 18 4? 57

70.00 20 14 46

80.00 21 58 36

90.00 23 37 31

100,00 0 45 84

110.00 t 18 8

LOL 81t.23 VL 33.725 GAL -3.73 AZL 92.08 HCA'I19.49 8NA 211.39 ECC .2953|

LOP 330,T3 VP 25,614 GAP 17,13 kip 88.9T TN. 343.55 TAP 103.04 RCA 148.gT

GP 2.02 ZAL 122.48 ZAP 165.28 ITS 172.17 ZAE ]72.56 ETE 5g.5T ZAC 102.28

DLA ,22.g$ RAL 342.33 RAD 8644.8 VEL ]2.023 PTH 7.01 VHP ?.9gT DPA -15.83

L-] TIME INJ LAY INJ LONG ]NJ RT ASC ]NJ AZNTH INJ TIM£ PO CST TIN

2T15.93 -18,00 TS.gT 202,37 134.88 18 24 98 1715.9

2534.42 -]2.50 64.70 20T.45 128.63 19 30 11 1534.4

2279.21 -7.08 48.02 211.47 123,50 20 52 45 1279.2

1954.24 -2.52 26.]5 214.27 ]19.76 22 31 10 954.2

1635.21 -.59 3.76 215.34 138.27 24 • 46 635.2

1428.Tt -2.52 $4T.52 214,27 119.T6 1 9 12 428,7

1386.03 -7.06 336.94 231.47 ]23.50 I 40 14 326.0

INC 2,0834 Vt 89,838

APO 8T3.82 V2 26.469

ETC 277.42 LVI "!9,43

RAP 3]8,55 ECC 1.4052

INJ 2 LAT INJ 2 LONG

• 19 Sg.T8

3.52 46,64

6.90 28.•9

9.77 5.55

11.00 342,T3

9.TT 326.92

6.90 31T.40

DIFFERENTIAL CCRR[CTION8

TOG -.$690 TRA-1,2039 TC3

RDE -.4304 RRA .I118

FOE ,4833 FRA 1.T984

BOE .T135 BRA 1.2091

LAUNCH DATE AI_ 82 1871

HEL|OCENTR|C CONIC

RL 130.37 LAL -.00

RP 208.71 LAP "1.80

RC 6t.050 GL -14.69

PLANETOCENTRIC CONIC

C3 23.330 VHL 4.851

.0614 MAU .0574

RC3 .1632 FAU .04892

FC3-t.7208 BSP 8795

8C3 .1743 FSP 337

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1547,6 $GR 541.] SG3 24g.1 8T 39.9 3R 24.9 83 30.3

RRT .]404 RRF ".1527 RTF -.9158 CRT .772T CR$ .5687 CST .9602

$GB 1T34,1 R23 -,0249 R13 -.8163 L$A 53.1 MSA 17.8 8SA 1.2

80] 1649.5 302 535.1 THA 2.95 EL1 44.9 EL2 14.1 ALF 28.88

FLIGHT TIME ]34.00 ARRIVAL DATE SIP 3 1971

01STANCE 357.048

LOL 21].23 VL 33.688 reAL -3.88 AZL 92.10 HCA 120.76 9NA

LOP 332.00 VP 23.488 GAP 16.70 AZP 88.93 TAL 343.69 TAP

GP 2.]! ZAL 122.36 ZAP ]64.28 ITS 172.39 ZAE 172.33 ETE

LNCM AZNTH LNCH TIME L-i TZNE INJ LAT

50.00 17 42 3 2698.14 '-1T.08

80,00 18 51 2 25]2.76 -]].58

70.00 20 18 52 2254.58 -6.13

80.00 22 4 2 1929,39 -1.55

90.00 23 43 49 1603.61 .43

tOO,DO 0 50 50 1399.87 -1.55

110.00 I 22 14 ]301.40 -6.13

DIFFERENTIAL CORRECTION8

TDE -.5631 TRA-t.liDT TC$ .O?TO 6AU ,D599

ROE -.4169 RRA .1029 RC3 .]T38 FAU ,05085

FOE ,4981 FRA 1.0?80 FC3"1.8709 88P 2808

9DE .?DOS 8RA 1.]952 8C3 .1895 FSP 395

LAUNCH DATE APR Z2 1971

HELIOCENTRIC CONIC

EARTH TO MAR3

809.10 ECC .28761 ]NC 8.1004 Vl 29.632

104.45 RCA 149.02 APO 269,34 V2 28.492

56.44 ZAC 102.33 ETC 2?7.48 LVI -19.59

OLA -23.35 RAL 342.46 RAO 6644.4 VEL !1,980 PTM 9.98 VHP 7.755 OPA -15,67 RAP 318.80 _CC t.36Tt

INJ LONG ]NJ RT ASC INJ AZNTH ]NJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

75.06 Z01.97 155.]2 lO 27 ! 1696.1 1.18 58.96

83,61 207.04 128.88 19 32 35 1512.0 •.47 43.60

46.72 211.09 123.6T 20 58 28 1254.6 7.83 2Y.18

24.5T _13.g3 Iig.82 22 36 8 925.4 tO.TO 3.9_

2.00 215.05 118.28 24 ]0 32 803.6 I].95 340.89

3_.94 213.93 119.82 1 14 IO 399.9 ]O.?O 323.28

335.64 21t.09 ]23.6? ] 43 55 301.4 7.83 316.10

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$GT tiT1,? 8GR 538.8 303 285.9 ST 40.4 8R 24.T 3_ 31,3

RRT .1529 RRF ",1868 RYF "._13 CRY .7743 CR| ;3658 CIV .638S

SG8 1755,8 R23 -.0273 RI3 -.5219 LSA 53.9 NSA ]7,9 88A 1.2

801 1674,0 902 529,8 THA 3,t3 ELI 4S.3 [L2 14,0 ALF 21.23

PLIGHT TIME 139.00 ARRIVAL DATE SEP 5 IgTl

RL 150.37 LAL -.00

RP 206.69 LAP "1.80

RC 61.933 _ -15.11

PLANETOCENTRIC CONIC

¢3 22_921VHL 4.T46

LNCH AZNTN LNCN TIME

80.00 1? 44 30

80.00 18 54 11

TO.D0 20 23 5

80.00 28 9 44

90.00 23 50 27

100.00 0 56 31

110.00 1 26 2?

DIFFERENTIAL CCMRECT]ONS

TDE ".5571 TRA-I.1TTO TC3 .0941 BAU .0621

MDE -.4038 RRA .0942 RC3 .]83T FAU ,05293

FOE .513T FRA 1.95?6 FC3-8.0349 BSP 2854

BOG .6880 BRA 1.1807 BC3 .2064 FSP 414

OI8TANCE 381,200

LOL 811.23 VL 33,333 GAL -3.52 AZL 92.]2 HCA 122.03 INk

LOP 533.87 VP 85.387 GAP 16.28 AZP 88.88 TAL 343.83 TAP

GP 2.20 ZAL 122.23 ZAP 163.28 ETS 172.58 2AE ]72.13 ETE

EARTH TO MARS

207.]4 ECC .29035 INC 2.1179 VI 29.832

105.85 RCA 149.07 APO 265._1 V2 26. d93

53.90 ZAC 102.39 ETC 277.53 LVI -18.75

OLA -83.T6 RAL 348.58 RAO 6_43,9 VEL ]1.938 PTH 8.94 VHP

L'| TIME [NJ LAT INJ LONG ]NJ RT A3C INJ AZNTH INJ TIME

8676.$8 -16.10 74.]6 201.60 135,40 ]8 89 7

2491.24 -10.86 82.$4 206,6T ]29.10 ]9 33 43

2229.g8 -9.20 •5,42 210,T4 123,80 21 0 ]5

18g6.14 ".$6 22.g6 213.63 11g.85 22 41 20

1571,26 1,47 ,20 2]4,75 1t8,24 24 ]6 39

1370.61 -.$6 344.35 213,83 119.85 ] Ig 22

1276,T4 -5,20 334,34 210,74 ]25.80 I 4T 44

MID-COURSE EXECUTION ACCURACY

SGT 1694.4 $_R $32,S $03 263.T

RRT .I06g RRF -.1820 RTF -,8266

$GB 1776,1 R23 -.0299 R13 -,82?3

66] 1697,0 $02 524.2 THA 3.32

T.520 OPA "19.51 RAP 319.02 ECC t,3706

FO C3T TIM INJ 2 LAT INJ 8 LONG

18T8,6 2.18 58.]4

|46].2 5.4] 44.50

1229.9 8.75 25.86

696.1 11.63 2.24

5T1.3 12.go 359.D0

370.6 11.63 325.61

276.? 8.75 314.T8

ORBIT DETERMINATION ACCURACY

8T 40.g SR 24.3 83 32.3

CRT .T763 CRS .5633 CST .g566

L$A 54.7 MSA 18,0 833 1.2

ELI 45,8 EL2 ]3,9 ALF 27.85



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

a
f

LAUMCM DATE APR 22 117t

HELIO¢[MTRIC CONIC

RL tSO.3T LAL -.DO

RP 209.88 LAP -I.?D

RE 82.8?9 GL -18.53

PLANETOCENTHIC CONIC

C3 21.50? VHL 4,646

LNCH AZMTM LNCM TIME

SO.O0 iT 48 S?

60.00 18 57 25

?0.00 20 2? 29

80.00 22 IS 41

90.00 0 1 28

100.00 1 2 28

110.00 1 30 48

FLIGHT TIME |3D.OO ARRIVAL DATE 8EF T I|71

DISTANCE _64,775

LOL DII.E_ VL 33.44S GAL -3.42 AZL 82,14 HCA 1|3,30 3MA

LOP 364.54 VP 2S,252 GAP IS.R? AZP 88.83 TAL 343,9T TAP

GP 2.29 ZAL 12Z.Og ZAP 162.22 [T8 |?2.?5 ZA[ 171.98 [TE

EARTN TO NARD

_OS.lS DEC .2T35! INC 2.13S9 Vl 1S.932

IOT,2T RCA 149.11 APO 261.39 V2 28.498

51.9| ZAC 102.45 [TC 27?,58 LVI -ID,91

DLA -24,19 RAL 342,T0 RAD 6043.5 VEL 11.8g9 PTH 6,gl VNP ?,Eg3 DPA -IS.35 RAP 319.21 (CC 1,3555

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

28S?.25 -15.16 ?5.29 201,26 135.66 19 31 15 1657.8 5.14 $?.33

2499.87 -9.74 61.49 208,34 129.30 19 38 35 1469.9 6.34 43.53

2205.23 -4.26 44.|2 210.43 123.92 21 4 11 1205.2 9.96 24.54

1888.44 ,45 2lo33 213,36 119.85 22 46 47 866.4 |2.88 .53

1538.04 2.54 358.34 214,53 118.17 0 27 4 538.0 13.88 337.03

1340,91 .43 342.70 213.36 119.85 1 24 49 340.9 t2,56 321.90

1252.04 -4.26 333.04 210.43 123.92 I SI 40 252.0 9.66 313.45

DXFFERENTIAL CORRECTION8

TOE -.3510 TRA-l.1630 TC3 .1108 BAU .0646

ROE -.3912 RRA .0854 RC3 .1946 FAU .05514

FOE .5295 FRA 2.0435 FC3-2,2114 BSP 2g05

DOE .6759 BRA 1.1661 8C3 .2240 FSP 446

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

8GT 1715,7 $GR $28,0 883 302.8 ST 41.4 SR 24,2 SS 33.3

RRT .1820 RRF -.1987 RTF -.8313 CRT .7785 CR8 .5607 CST .9549

SGB 1795.2 823 ".0327 R15 ".8320 LSA 35.5 MSA 18.0 8Sk 1.2

SG1 1718.7 802 518.3 THA 3.53 ELI 45,9 EL2 13.7 ALF 27.07

LAUNCH DATE APR 22 1g71 FLIGHT T|ME 140.00 ARRIVAL DATE 8EF 9 1971

HELIOCENTRIC CONIC

RL 150.37 LAL -.00

RP 206.87 LAP -1.77

RC 63,808 GL -15.96

PLANETOCENTRIC CONIC

C3 20.725 VHL 4,552

DISTANCE 368.526

LOL 211.23 VL 33.382 GAL -3.33 AZL 92,15 HCA 124.57 SMA

LOP 335.81 VP 25.|43 GAP 15.46 AZP 88.78 TAL 344.1t TAP

GP 2.$9 ZAL 121.g4 ZAP 161.15 ITS 172.59 ?AS 171,05 ETE

DLA -24.60 RAL 342.8t RAD 6643,2 VEL 11.865 PTH 6.88 VMP

LNCH AZHTH LNCH TIME

50.00 17 49 2?

60.00 19 0 42

70.00 20 31 55

80.00 22 21 55

90.00 O 8 56

100.00 I 8 43

!10.00 I 35 18

EARTH TO MAR8

203.5! £CC ,26706 INC 2.1544 VI 29,452

108.68 RCA 149.16 APO 257.86 V2 26.498

50,42 ZkC 102.55 ETC 277.63 LV| -20.08

DIFFERENTIAL C(:]RR(CTION5

TD[ -.5444 TRA-1.1482 TC3 .127T BAU .0672

ROE -.3791RRA .0788 RC3 ,2061FAU ,05749

FOE .5454 FRA _.1341 FCS-2.40|3 8SP 2943

BDE .8634 BRA 1.1508 BC3 .2424 FSP 479

LAUNCH DATE APR 22 1971

HELIOCENTR|C CONIC

RL 150.37 LAL -.00

RP 206.68 LAP -1.78

RC 84,958 GL -18.40

PLANETOC(NTRIC CONIC

C3 19.927 VHL 4.484

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2838.18 -14.23 72.43 200,95 135.90 18 33 25

2448.67 -8.82 $0.44 206.03 129.48 19 41 31

2180.50 -3.32 42.83 210.16 124.01 21 8 16

t836.23 1.47 19.67 213.15 119.82 22 52 32

1503.80 3.84 350.42 214.35 118.06 0 33 5g

1310,T0 1.47 341.04 213,15 119.82 1 30 34

1227.32 -3.32 331.75 210.16 124.01 1 55 45

MID-COURSE EXECUTION ACCURACY

SGT 1734.7 868 523.5 SG3 323.0

RRT .1983 RRF -.2168 RTF -.8357

3GD ]812.0 R23 ".0360 RI3 ".8385

501 |738,1SG2 512.1THA 3.?5

FLIGHT TIME 142.00

DISTANCE 371.930

LOL 211.25 VL 33.204 GAL "3.24 AZL 82,17 HCA 125,84 8MA

LOP 357,08 VP 25.038 GAP 15.07 AZP 88.73 TAL 344.26 TAP

GP 2.$0 ZAL 121,T9 ZAP 160.06 ET3 173,02 ZAE 171.74 ETE

DLA -25.03 RAL 542.92 RAD 6642.8 VEL 11.830 PTH 6.85 VNP

LNCH AZNTH LNCN TIME L-I TIME INJ LAT

50.00 1? 52 0 2619.32 -13.31

60.00 19 4 5 2427.80 -7.91

70.00 20 38 34 2155,99 -2.3?

80.00 22 28 30 1805.35 2.52

90.00 0 18 58 1468.22 4.78

100.00 1 15 18 1279.82 2.52

110.00 1 39 58 1202.51 -2.37

D|rFERENT|AL CCRRECTION3

TOE -.5272 TRA-1.1218 TC3 .1651BAU .0729

ROE ".3ST2 RRA .O8?t RE3 *2163 FAU .08002

FOE .5609 FRA 2,2277 FC3"_,6075 DDP 2851

ROE .6425 ERA 1.123R 8C3 ,2737 FRP 513

LAUNCH DATE APR R2 1871

?.073 DPA -15.19 RAP 319.39 ECC 1.3411

PO CST TIM INJ 2 LAT INJ 2 LONG

1638.2 4.09 56.53

1448.7 7.27 42.50

1180.5 10,57 23.20

836.2 13.50 358.79

503.8 14.83 334.99

310.7 13.50 320.14

227.3 10.57 312.12

ORBIT DETERMINATION ACCURACY

ST 41.7 8R 23.9 88 34.3

CRT .7809 CR9 .5581 C$T .9528

LSA 56,2 MSA 18.1 88A 1,2

EL1 40.2 EL2 13.5 ALF 26.55

ARRIVAL DATE SiP 11 1971

HELIOCENTRIC CONIC

EARTH TO MARS

201.89 ECC ,28098 INC 2.1735 VI 29.932

110.10 RCA 149.20 APO 254.58 V2 28.496

49.40 ZAC 102.61 ETC 277.67 LV! -20.22

6.860 OPA "15.05 RAP 319,$3 ECC !.3279

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LON_

71.59 200.67 136.11 18 35 39 1619.3 5.04 55.74

59.4l 205.78 129.65 19 44 32 1427.6 8.18 41.47

41.53 209.92 124.08 21 12 30 1155.7 11,48 21.86

17.98 212.97 119.76 22 $8 38 805.3 14.44 356.97

354.43 214.22 llT.gl 0 41 28 468.2 15.82 532.84

339.35 212.97 119.76 1 36 38 279.8 14.44 318.34

330.45 209.92 124.08 I 59 59 202.5 11.48 310.??

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT 1733,5 3GR 519.0 363 344.5 ST 41.4 9R |3.8 98 35.3

RRT ,|164 RRF ".|365 RTF -._+ST CRT .7807 CR| .S552 CIT .I819

$08 1809.6 R23 ".0373 R13 -.5487 LSA 56.4 MSA 11.1 $8A !.2

$61 tT37.$ SG2 §O5.D THA 4.05 ELI 43.7 EL2 13.4 ALF 28.43

RL 150.37 LAL -.OO

RP 209,70 LAP -1.75

RE 94.082 GL -19,84

PLANETOCENTRI¢ CONIC

C3 19.192 VHL 4,301

LNCH AZNTH LNCH TIME

SO.00 17 54 3$

SO.DO 19 T 32'

70.00 20 41 21

80,00 22 35 26

90.00 0 25 37

100.00 I 22 14

110.00 I 44 44

FLIGHT TIN[ 144.00 ARRIVAL DATE $[P 13 1971

DI8TANCE 375,582

LOL 211.23 VL 33.110 GAL -3.15 AZL 92.19 NCA 12T.91 8Mk

LOP 330.35 VP 24,93D GAP |4,68 AZP D8.88 TAL 344.41 TAP

GP 2.62 ZAL t21.92 ZAP 158.94 [T8 173.13 ZAE ITl.TO ETE

EARTH TO MARS

200,40 ECC ,25521 INC 2.1931 VI 29.832

||1,52 RCA I49.25 APO 251,55 V2 29.494

48.52 ZkC 102.70 ETC 2?T.71LVI -20.3T

DLA -25.4? RAL 343.03 RAD 6642.5 VEL 11.799 PTH 6.82 VHP 6.654 DPA -14.88

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CRT TIM

2800.81 -12.40 ?0.77 200,42 138.31 18 37 56 ID00.9

2406,80 -?.01 58.40 205.53 129.79 19 4? 39 1406,8

2130,93 -1,43 40.24 209,?3 124.13 21 16 52 1130.9

1773,90 3.58 16.25 212.84 1t9.66 23 5 0 ??3,9

1451.23 5,95 352,35 214.15 117,70 Q 49 28 431.2

1248,37 3,59 33?.62 212,84 119.66 1 43 2 248.4

117T.?5 -1.43 32g.ls 209.73 124.13 2 4 21 17T,?

DIFF[RENT | AL CCRRECTION8

TDE -.3259 TR4-1.1115 TC3 .1705 BAU .0?39

ROE -.3500 RRA .0589 RC3 .230? FAU .062S5

FDE .5?84 FRA 2,_289 FC3-2.8261 BSP 2952

BDE .6351 BRA 1.1130 BC3 .2869 FSP 352

RAP 319.95 ECC 1.3159

INJ 2 LAT INJ 2 LONG

5,g8 54,96

9,0g 40.46

12.38 20.50

15,3g 355.11

16.82 330,59

15.39 316.48

12.30 30g.42

ORBIT OET[RNINATION ACCURACY

ST 42.D 88 23.3 58 36,4

CRT .7858 CR$ .5536 CST .g489

LDA S7.S NDA 19.2 SSA 1.2

EL1 46.2 EL2 13.1 ALF 25.79

MID-COURSE EXECUTION ACCURACY

SGT 1757.3 SGR 514.7 $63 36?.4

RRT .2357 RRF -.2581RTF -.8400

SGB 1831.1 823 -.0425 R13 -.8471

SGI 1761.8 SG2 498.9 THA 4,29

702



JPL TM 33-1OO
EARTH--MARS TRAJECTORIES (VOL 4, 1971)

L&t_AC N DATE AII_ EE 1571

HELIOCENTRIC CONIC

RL 150,3? LAL ",OO

RP 206.72 LAP "|,74

RC 67.285 6L "17,26

PLANETOCENTRI¢ CONIC

C3 18.514 VNL 4,308

LNCH AZNTH LNCH TIME

30.00 17 87 15

60.00 18 I1 4

TO.O0 20 46 18

80.00 22 42 47

90.00 0 35 2

100.00 I 29 34

PLIGHT TIME 146.00 ARRIVAL DATE SEP IS 1971

OISTANCE 375,E??

L_. 211.E8 VL 35.141 GAL "3.0? AZL 92.21 HEA 128,S? 8HA

LOP $39,62 VP 24.843 gAP 14,30 AZP 88,63 TAL 344.$6 TAP

GP 2.74 ZAL |21o46 ZAP tiT.T9 ET8 !73,22 ZAE 17|.70 ETE

EARTH TO NARS

195.01 ECC .24187 1HE 2.2135 Vl 28.132

112.94 RCA 149.29 APO 248.74 V2 28.451

48,59 ZAC 102.80 ETC 2?7.?4 LVI -20.52

OLA °25.91 RAL 343,13 RAD 6642.2 VEL I|.?70 PTH 6,80 VHP 6,455 DPA -14.72

L-I TIN[ INJ LAT INJ LONG INJ RT A8C INJ AZMTH IMJ TIME PO CST TIN

2592.58 -ll.SO 69.9? 200.21 156.49 18 40 16 1582.8

2386.18 -6.11 S?.4O 205.33 129,91 19 SO 50 1386.2

2106.11 -.48 $8.94 209.5? 124.15 21 21 25 t106.1

1741.60 4,66 14.47 212.?? 119.52 23 11 48 741.6

1392.22 ?.18 3S0.14 214.14 117.43 0 58 15 $92.2

1216.07 4.86 $35.83 212.77 119,52 I 49 50 216.1

RAP 318.73 ECC 1.304?

INJ 2 LAT |NJ 2 LONg

6.87 54.19

9.98 39.44

13.28 19.14

16.34 353.19

17.84 328.18

16.34 $14,55
110.00 I 49 41 1182.93

DIFFERENT IAL CCRRECTION8

TD[ -.5217 TRA-l.0978 TC3 .1795 BAU

ROE -.3452 RRA .0497

FOE .5957 FRA 2.4351

BOE .6255 BRA 1.0987

LAUNCH DATE APR 22 197i

HELIOCENTRIC CONIC

RL 150.37 LAL -.00

RP 206.73 LAP -1.72

RC 68.502 GL -17.73

PLANETOCENTRIC CO_IC

C3 17.888 VHL 4.229

LNCH AZNTH LNCH TIME

50.00 17 59 54

60.00 19 14 41

70.00 20 51 27

80.O0 22 50 36

90.00 0 45 28

100.00 1 37 24

110.00 1 54 50

-.48 $27.86 209.57 124.15 2

NID-COURSE EXECUTION ACCURACY

,0749 8GT 1773,9 SGR 510.5 893 391.8

RC3 .2437 FAU .06545 RRT .2564 RRF -,2815 RTF -.8473

FC3-3.060G BSP 3015 8G8 1845.9 223 -.0478 RI3 -.8486

DE3 .3027 FSP 593 891 1779.1SG2 492.D THA 4.57

FLIGHT TIME 148.00

DISTANCE 383,013

LOL 211.23 VL 33.075 GAL -2.99 AZL 92.23 HCA 129.64 8NA

LOP 340.89 VP 24.751 gAP 13.95 AZP 88.57 TAL 344.71 TAP

GP 2.87 ZAL 121.28 ZAP 156.62 ETS 173.30 ZAE 171.76 ETE

DLA -26.35 RAL 343.24 RAD 6641,9 VEL 11.744 PTH 6.7? VHP

L-I TIME INJ LAT INJ LONg INJ RT ASC INJ AZMTH

2564,64 -10.61 69.19 200.02 136.66

2365.73 -5,21 56.42 205.16 130.02

2081.22 .47 37.64 209.46 124.15

1708.27 5.78 12.62 212.75 119.34

1350.53 8.48 347.77 214.21 117.08

1182.74 5.78 333.99 212.75 119.34

1128.04 .47 326.56 209.48 124.15

DIFFERENTIAL CORRECTION8

TD( -.3166 TRA-1.0811 TC3 .1895 BAU .0764

RDE -.3348 RRA .0404 RE3 .2573 FAU .06840

FOE .6150 FRA 2.5484 FC3-3.3103 BSP 3060

BOE .6136 BRA 1.0818 BC3 .3185 FSP 637

LAUNCH DATE APR 22 1971

HELIOCENTRIC CONIC

RL 150.37 LAL -.00

RP 206.79 LAP -1.71

RC 69.791 GL -18.18

PLANETOCENTRtC CONIC

C3 |7,312 VHL 4.18!

LNCN AZNTH LNCH TIHE

80.00 18 2 39

60.00 19 18 24

70.00 20 38 47

80.00 22 59 0

90.00 0 57 15

100.00 I 45 48

110.00 2 0 9

HID-COURSE EXECUTION ACCURACY

SGT 1785.2 $GR 506.7 693 417.6

RRT ,2791 RRF -.3072 RTF -.8489

8GB 1855.7 R23 -.0534 213 -.8504

8GI 1791,2 SG2 484.9 THA 4.89

FLIGHT TIME 150.00

DISTANCE 386.786

LOL 211.23 VL 33.014 GAL -2.91AZL 92.26 HCA 150.91SNA

LOP 342.18 VP 24.664 GAP 13.57 AZP 88.52 TAL 344.86 TAP

GP 3.00 ZAL |21.11ZAP 155.41ET8 173.36 ZAE 171.86 ETE

DLA -26.80 RAL 343.36 RAD 8841.6 V(L 11.719 PTH 6.75 VHP G.077 DPA -14.42

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

2847.01 -9,74 68.43 199,88 136,81 18 45 6 1547.0

2345.84 °4.53 85.45 205.04 150.11 19 57 29 1345.5

2056.24 |,42 36,34 209.$9 124.13 21 S! 3 1056.2

1673.66 6.93 lO.TO 212.78 119.11 23 28 54 675.7

1305.08 9.88 345.16 214,36 118.65 I 19 0 $05.0

!140.13 8.93 332.06 212.78 119.11 2 4 56 148.1

1103.08 !.42 525.28 209.$9 124.IS 2 18 32 103.1

8 54 152.9 13.28 308.08

ORBIT DETERMINATION ACCURACY

8T 42.4 82 23,0 88 37.8

CRT .7901 CR8 .5519 CST .9460

LSA 58.3 NSA 18.3 88A 1.2

ELI 46.5 EL2 12.9 ALF 28.26

ARRIVAL DATE 8EP 17 1971

EARTH TO NAR8

197.73 ECC .24480 ]NC 2.2346 Vl 29.83,

114.35 RCA 149.32 APO 246.13 V2 ,6.487

49.00 ZAC 102.92 ETC 277.76 LVI -20.67

6.263 DPA -14.57 RAP 319.79 ECC 1.2944

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18 42 39 1564.6 7.T7 53.42

19 54 7 1365.8 10.85 38.43

21 26 8 1081.2 14.16 17.75

23 19 S 708.3 17.30 351.18

1 7 59 350.5 18.90 325.58

1 57 7 182.7 17.30 312.55

2 13 38 128.0 14.16 306.67

ORBIT DETERMINATION ACCURACY

ST 42.7 8R 22.7 58 38.6

CRT .7952 CR$ .5817 CST .9432

LSA 59,1 NSA 18.3 8SA 1.2

EL! 46.7 EL2 12.6 ALF 24.82

ARRIVAL DATE 8EP 18 1971

EARTH TO MARS

196.53 ECC .24003 INC 2.2585 Vl 29.638

115.?? RCA 149.36 APO 243.71 V2 26.483

49,80 ZAC 103.05 ETC 277.78 LV1 -20.83

RAP $19.82 ECC 1.R849

INJ 2 LAT INJ 2 LONg

8.85 52.6?

11.72 37.42

15.04 16.$5

18.27 349.07

20.01 322.79

18.27 310.44

15.04 305._7

DIFFERENTIAL C¢RRECTION3

TOE -.5103 TRA-!,083? TC3 .|959 BAU .0778

ROE -.324? RRA .0308 lC3 .2715 FAU .O?ISl

FOE .6559 FRA 2.8850 FCS-5.STII BSP 5091

90E .6048 ERA 1.0642 5CS .3367 FSP 664

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT |782.9 SGR 503.2 SG3 445.0 ST 42.9 SR 22.4 88 39.7

RRT ._033 RRF -.SS46 RTF -,_a08 CRT ,8095 CR8 .5512 C|T .9402

SGB 1862.2 R2S -,0597 RI5 -.8523 L8A 35.8 N8A 15.4 SSA 1.2

SGI 1799.0 SG2 477.7 THA 5.24 EL1 48,8 EL2 12,5 ALF 24.45

LAUNCH DATE APR 22 1971 FLIr,_T TIME IS2,OO ARRIVAL DATE SEP 21 1971

NELIOCEHTR|C CONIC

RL 150,37 LAL -,00

RP 208.84 LAP -|,65

RC 71.130 GL "!6,93

PLANETOEENTRIC CONIC

DISTANCE $50,583

LOt. 211.23 VL 32,9S5 GAL "2,84 AZL 92.20 HCA 152.19 8HA

LOP 343.43 VP 24,580 gAP 13.21 AZP 88.47 TAL 345.00 TAP

GP 3,15 ZAL 120.93 ZAP t54.18 ETS 173,42 ZAE 172,01 ETE

EARTH TO MARS

|55,43 ECC .23555 INC 2.2192 VI 28.852

117.18 RCA 149.39 APO 241.48 V2 28.477

51.11ZAC 105.19 [TC 277.79 LVI -20.98

C3 16.78, VNL 4.09T

LNCH AZMTN LNCfl TIN[

SO.DO 18 S 28

60.00 1g 22 13

TO.O0 21 2 19

80.00 23 8 6

90.OO I 11 4

100.00 1 54 54

110.00 2 8 42

DIFFERENTIAL CORRECTION8

TOE -.5034 TRA'I.0442 TC3 .2090 DAU .0799

ROE ".3151 RRA .0211 RE3 .2865 FAU .07486

FOE .8535 FRA 2.7882 FC3-3,88|9 BSP 3105

BOE .5939 BRA 1.0444 8C3 .3547 F8P 733

OLA -87.26 RAL 343.47 RAO 6141.4 VEL 11.697 PTH

L-i TINE INJ LAT

8529.68 -8.88

2325.53 "8.45

2031.15 2,38

1637.49 6.13

1253,57 11.44

1111.88 8.13

1077.97 2.38

6.73 VHP 5,89? DPA -24,27 RAP 819.81 [CC 1.2762

INJ LONG INJ RT A8C INJ AZMTH INJ TINE PO C8T TIN /NJ 2 LAT INJ 2 LONG

6?.69 199.76 136.84 18 4? $7 1529.? g,51 51.93

54.49 204,95 130.18 20 0 58 1325.5 12.S? 36.42

35,03 20g.36 124.08 21 36 10 1031.1 15.g2 14.94

8,87 222.89 118,83 23 35 24 637,4 Ig.28 346.83

342.18 214.63 I16.04 1 31 $7 253.8 21.19 319.40

830,04 212,8g 118.83 2 13 28 111.9 19.26 308.20

323.95 209,36 124.D8 2 23 40 78.0 15,92 303.86

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1755.5 SGR 800.4 SG3 473.g 3T 45.0 $R 22.0 $8 40.9

RRT .3295 RRF **3644 RTF -.8520 CRT .8081 CRS .5517 CST .9370

8GB 1883.9 223 -.0667 213 -.8540 LSA 60.5 NGA 18.5 SSA 1.2

8GI 1803,6 SG2 470.3 THA 8.63 ELI 46.8 EL2 12.0 ALF 24.15

7O3



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

j.e

LAUNCH OATE APR 22 19?I

HELIOCENTRIC CC_IC

RL 150.3? LAL -.DO

RP 206.90 LAP -t.i?

RC 72,517 GL -19.09

PLANETOCENTRIC CONIC

C3 16.29G VML 4.03?

LNCM AZNTM LNCH TIME

80.00 18 a 20

6D.OD 19 26 ?

?0.00 21 8 5

80.00 23 18 4

eo.oo t 28 28

100.00 2 4 52

110.00 2 I! 2?

FLI;HT T|NE 154.00 ARRIVAL DATE 8EP 25 loft

DISTANCE 394.433 EARTH TO mARS

LOL 2tt.23 VL 32.902 $AL -2,?T AZL 92.30 HCA 133.44 8NA 194.40 E¢¢ .23134 |NC 2.3028 V! 28.932

LOP 344.69 VP 24.492 GAP 12,$? AZP 88.42 TAL 34S.|5 TAP IIS,S9 RCA 149.A3 APO 239.3? V2 26,47D

;P 3.31ZAL t2O,T6 ZAP 152.90 ETS 173.46 ZAE 172.19 ETE 53.00 ZAC 103.34 ETC 277,80 LV1 -21.13

DLA -27,71RAL 343,59 RAD t641,1VEL 11,$TS PTH 6,Tt VHP 5,724 DPk -14,12 RAP 319,78 (CC 1,2992

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZNTH INJ TIME PO ¢$T TIH INJ 2 LAT INJ E LONG

2512.68 -$.03 66.96 199.62 137.06 18 80 12 1512.? 10.35 5t.19

2305.74 -2,58 53.54 204,90 130.23 20 4 33 1305,7 13.4J 35,42

2005;90 3,34 33,71 209,38 124,01 21 41 3! 1005,9 IG,79 13,50

1598.96 9.38 6.51 213,06 118.48 23 44 43 599.0 20.28 344.43

1191.13 13.27 338.31 215.07 115.20 I 48 lg 191.1 22.53 319.31

1073.A3 g.38 327.87 213.06 118.48 2 22 45 73.4 20.28 305.60

1052.72 3.34 322.63 209.38 124.01 2 29 0 52.T 16.79 $02.42

OIFFERENTIAL CORRECTI_W$

TOE -.4961TRA-1.0235 TC3 .2164 8AU .0810

RDE -.3058 RRA .0110 RC3 .3023 FAU .07841

FOE .6729 FRA 2.9179 FC3-4,I653 DSP 3110

BDE .5828 ERA 1.0235 BC3 .3718 FSP 784

MID-CCAJRSE EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

$GT 1794.1 SGR 498.2 SG3 504.6 8T 43.0 8R 2I.? 36 42.0

RRT .3571 RRF ".3962 RTF -.8529 CRT .8125 CR3 .5524 CST .9333

SGD 1862.0 R23 -.0748 RI3 -.8552 LSA 61.1 NSA 18.6 $$4 1.2

891 1803.5 5G2 462.9 THA 6.07 ELI 46,? EL2 11.6 ALF 23.89

LAUNCH DATE APR 22 _971 FLIGHT TI_E t56,00 ARRIVAL DATE $EP 65 1971

MEL]OCENTRIC CONIC

RL 150.37 LAL -.00

RP 206.96 LAP -1.65

RC ?3.950 GL -19.56

PLANET_ENTRIC CONIC

C3 15.850 VHL 3,981

LNCH AZMTH LNCH TIME

50.D0 18 11 16

60.00 19 30 9

?0.00 21 14 G

80.00 23 29 12

90.00 1 36 28

lO0.O0 2 15 59

110.00 2 17 28

DIFFERENTIAL CORRECT|(_$

TOE -.4894 TRA-I.O03D TC3 ,2189 BAU .0819

ROE -.2969 RRA .0005 RC3 .3187 FAU .08206

FDE .6950 FRA 3.0577 FC3-4.4821B3P 3119

BOE .5725 BRA 1.0030 BC3 .3867 FSP 941

DISTANCE 398,302

LOL 211,23 VL 32,850 GAL -2,71 AZL 92,33 flCA 134.71 SMA

LOP 345.96 VP 24.422 GAP 12.53 AZP 88.36 TAL 345.28 TAP

GP 3.47 ZAL 120.58 ZAP 151.60 ETS 173.50 ZAE 172.41 ETE

EARTH TO MARS

/93.44 (CC .22738 INC 2.32?4 Vl 29.632

119.99 RCA 149.46 APO 237.42 V2 26.462

55.54 ZAC 103.81 ETC 277.80 LVI -21.R9

LAUNCH DATE 4PR 22 1971

DLA -28.16 RAL 343.72 RAD 6640.9 VEL 11,65T PTH 6.69 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2493.99 -7.20 66.25 199.64 13T.16 18 52 52

2286,16 -1,72 52.60 204.89 130.27 20 8 15

1980.46 4.31 32.38 209.45 123.91 21 47 6

1557.46 10.72 4.15 213.32 118,03 23 55 9

1095.12 15.98 332.77 215.94 113.65 2 14 43

1031,93 10,72 325.52 213.32 118,03 2 33 !1

1027.28 4.31 321,29 209.45 123.91 2 34 35

MID-C(X, IRSE EXECUTION ACCURACY

SGT 1791.0 SGR 497.0 SG3 537.2

RRT ,3863 RRF -.4301RTF -.8532

SOB 1858.7 R23 -.0942 R13 -.8560

SG1 1802,0 902 455.6 THA 6.54

HELIOCENTRIC CONIC

RL 150.37 LAL -.00

RP 207.04 LAP -1.64

RC 75.429 GL -20102

PLANET_ENTR|C CONIC

C3 15.44t VHL 3.929

5.55? DPA -13.97 RAP 319.68 ECC 1.2608

PO CST TIM INJ 2 LAT INJ 2 LONG

1495,0 11,18 50.4?

1286,2 14.23 34.42

980.5 17.65 12.03

557.5 21.33 341.80

95.1 24,36 308.8?

31.9 21.33 303.17

27.3 17.65 300.95

ORBIT DETERMINATION ACCURACY

ST 42.9 SR 21.4 88 43.3

CflT ,8199 CRS .5549 CST .9300

LSA 61.9 NSA 18.6 SSA 1.2

EL1 46.6 EL2 11,3 ALF 23.69

FLIGHT TIME 158.00 ARRIVAL DATE 8EP 27 1971

DISTANCE 402,199

LOt. 211,23 VL 32,801 GAL -2,65 AZL 92,35 HCA 135,98 SNA

LOP 347.23 VP 24.347 GAP |2.19 AZP 88.31 TAL 345.42 TAP

GP 3.65 ZAL t20.40 ZAP 150.28 ET3 t73.53 ZAE 172.64 £TE

LNCH AZNTH LNCM TIME L-I TIME INJ LAT

50.00 1B 14 17 2479.58 -6.38

60.00 19 34 18 2288.73 -.86

?0.00 21 20 24 1954.69 5,29

60.00 29 42 0 1511,20 12,19

05.38 1 40 45 1141.71 18.27

100.00 2 28 48 6273,71 12,19

110.00 2 23 46 |001.50 5.29

DIFFERENT IAL CCNRECT/ON$

TOE -.4720 TRA -.9S9S TC3 .2476 6AU .0863

ROE -.2880 RRA -.009S RC3 ,33?1 FAU .08912

FDE .7095 FRA 3.1941 FC3-4.8398 28P 2900

DOE .5529 6RA .8696 6C3 .4183 FSP 8gl

EARTH TO MARS

192.55 ECC .22366 INC 2.3531Vt 29,632

121,39 RCA 149.48 APO 235.62 V2 26.454

58.82 ZAC 103.70 ETC 277.79 L¥1 -21.43

LAUNCH DATE APR R2 IS?|

HELIOCENTRIC ¢_NIC

RL 150,37 LAL -.00 L01. R11.23 VL 3|.756 GAL

9P 207.12 LAP -1,82 LOP 348.49 VP 24.276 SAP

GP 3.04 ZAL 120.63 ZAP 148.88 ET6 t73.55 ZAE 172.87 ETERC 79.944 GL -20,49

PLAMET(XENTRIC CONIC

C3 13.069 VML S.582

LNCN AZNTM LNCM TIME

50.00 18 17 22

6O.00 19 38 34

70,00 21 26 S9

80.00 0 1 22

92.92 I 21 19

100.00 2 44 14

110.00 2 30 21

DLA -28,62 RAL 343.85 RAD 6640,7 VEL 11,640 PTM 6,68 VflP 5.395 DPA -13,82 RAP 319.56 ECC 1.2541

INJ LONG INJ RT ASC |NJ A2NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

65.55 199.63 137.25 18 53 36 1479.6 11.99 49.75

51,97 204.92 130.29 20 12 4 1266.? 15.05 53.43

3|,02 209.56 123,79 21 52 59 954.7 18,52 10.55

1.50 213.69 117.47 24 ? 11 511.2 22.45 338.82

337.19 216.62 112.43 I 59 47 141.7 25.92 312.70

300.78 213.69 !17,47 4 13 22 5273.7 22.45 278.09

319,94 209.56 125.79 2 40 27 1.5 18.52 299.45

MID-COURSE EXECUTION ACCURACY ORB|T OETERMIMAT|ON ACCURACY

SOT 1762.2 SGR 496.0 $G3 STI_I ST 42.0 8R 21.0 $S 44.3

flRT .4195 RRF ".4858 RTF "._85 CRY .8251CRI ,5549 CSI .026S

8GO 1830.9 RZ3 -.0883 RI3 -.8816 LiA 61.8 MSA I9.T 8SA 1.2

8GI IYT5,4 SG2 447.7 THA 7.20 ELI 45.? EL2 10.9 ALF 23.84

"FLIGHT TIME 160,00 ARRIVAL DATE $EP 29 1971

DISTANCE 406.1t9 EARTH TO MARS

"2.59 AZL 82.38 HCA 137,24 8HA 191,?3 ECC .22019 INC 2.3800 Vl 2t.lSI

11.8T AZP 88,25 TAL 345.54 TAP 122.78 RCA 149,51 APO Z53.94 V2 29,444

62.94 ZAC !03,90 ETC 2??.?6 LVI -21.59

DLA -29,08 RAL 343.89 RAD 9940.6 VEL 12.624 PTH 6.66 VHP 5.240 OPA -13.87

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIME PO CST TIM

2463.58 -5,58 84.80 129.66 13T.33 18 58 26 1463.8

224?.59 -,02 50,?6 205.00 130,30 20 16 1 1247.6

1928.T0 6.27 2g.65 209,T3 123.64 21 5g 7 928.7

1457.36 13,89 398,38 214,21 !16,7! Q 25 39 457,4

1200.T? 18.66 341.72 216.52 112.70 I 41 20 200.8

6219.87 13.86 2g?.69 214.21 116.?1 4 2? 54 $219,g

6283.56 9.2T 296.4T 20g.73 123.64 4 14 45 5263.6

OIFFERENTIAL CCRRECTION9

TO( -.4?34 TRA -.9345 TC3 .2224 BAU ,0844

ROE -,2801 RRA -,0216 RC3 .354? FAU .09016

FDE .?3?6 FRA 3.352? FC3-8.1?99 81P 3071

BDE oS500 BRA .934? BC3 ,4187 FSP 9sg

RAP 31g.40 ECC t.2460

INJ 2 LAT INJ 2 LONG

12.76 49.05

15.85 32,44

19.37 8,01

23.67 335.29

26.41 317.17

23.6? 2?4.56

lg.37 2?3.83

ORBIT DETERMINATION ACCURACY

8T 42.5 9R 20.? $8 45.1

CRT .6369 CR9 ,5617 CST .9219

LSA 63,0 MSA 18,8 $SA 1.2

ELI 46.1 EL2 10.4 ALF 23.44

MID-COURSE EXECUTION ACCURACY

8GT |?65.3 $GR 490,1 $93 60?.4

• RRT .44g3 RRF ".5038 RTF -.892T

$GB 1839.2 R23 -,1063 R13 -.8918

$91 1790.4 $62 44t,2 THA 7.?0

?04



JPL TM 33-Ip0 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH OAT2 APR 22 IITI

MELIO(EMTHIC CONIC

RL 150.37 LAL -.OO

RP 207,21 LAP -t,IO

RC 79.502 GL "20.91

PLANET¢_ENTRI¢ CONIC

C3 14.731 VHL 5.t38

LNCM AZNTN LNCH TIME

50.00 18 20 33

60.00 19 42 51

70.00 21 33 55

80,00 O 22 3G

81.09 1 ? 2?

I00.00 5 S 2?

110.00 2 3? 48

FLIGHT TIME 192.00 ARIIYAL DATE OCT I IlTI

DISTANCE 410.014 EARTM YO MAll

32.TI4 GAL "2,$4 AZL 12;4I MCA |31,30 INk llO,ll ECC ,21113 IMC 2.4062 Vl 21.1$2

V2 26.4$3

LVI "21.?4

LOt. 211o23 VL

LOP 349.?5 VP 24.207 GAP tl.59 AZP 88.20 TAL 349.61 TAP 124,16 6CA 149.53 APO 232.38

GP 4,05 ZAb 120,06 ZAP |47.4? ITS 173,57 ZAE 173,08 [TE ST,9g ZkC 104.12 ETC 277.75

DLA "29,$4 RAL 344.tS RAG 6E40.4 V[L |1.6|0 PTH G.IS VHP 5.091 DPA -13,5| RAP 319,20 ECC 1.2424

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

244?.66 -4,79 64,21 199,73 137.39 19 I 21 1447,9 13.55 40,35

2228.60 .82 49.85 205.11 130,29 20 20 6 1228.4 16.63 51.45

1902.21 ?,27 28,25 209.96 123.46 22 S 36 902,2 20.23 7.43

1385.75 16,00 354.15 215.09 115.55 O 45 41 385.6 25.15 330.49

1242.21 19.10 344.97 216,46 112.97 ! 20 9 242.2 26.90 320.39

6148.26 16.00 293.42 215,00 |15.55 4 4? 51 9148.3 25.15 269.76

6237.07 7,2? 295.0? 209,96 123.46 4 21 t5 5237.1 20.23 274.25

DIFPERENTIAL CORRECTIONS

TOE -.4673 TRA -.9304 TC3 .2132 BAU .084G

ROE -.2723 RRA -.0334 RE3 .3741 FAU .09449

FOE .7613 PRA 3.5131 FC3-5.5532 89P 3070

80£ .5408 BRA .9310 BC3 .4301 FGP 1020

NID-COURS[ EXECUTION ACCURACY OR§IT DETERMINATION ACCURACY

9GT I749.8 $GR 501.0 SG3 645.4 IT 42.3 IR 20.3 39 4?.1

RRT .4816 RRF -,5450 RTF -,8592 CRT .8475 CR6 .5676 CST .9166

SGB 1820,1 R23 -.1216 R13 -.8552 LSA 83.7 NSA 19.0 IlA 1.2

SGI 1767.5 $02 434,? THA 8.36 ELl 45.9 EL2 10.0 ALF 23.34

LAUNCH DATE APR 22 1971 FLIGHT TIHE 164,00 ARRIVAL DATE OCT 3 1971

HELIOCENTRIC CONIC DISTANCE 414,030 EARTH TO MARl

RL 1'50.37 LAL -.DO LOL 211.25 VL 32.674 GAL "2.49 AZL 92.44 HCA 139.7? SMA 190,23 [CC .21388 INC 2.4378 Vl 29.032

RP 20?.31 LAP -1.5?

NC 60.098 04. -21.44

PLANETOCENTRIC CONIC

C3 14.425 VHL 3,766

LNCH AZNTH LNCH TIME

50.00 18 23 41

60.00 19 4? 31

70.00 21 41 16

79.54 D 56 16

79.54 O 56 18

79.54 0 56 16

110.00 2 44 36

LOP 351.02 VP 24.140 GAP 11.24 AZP 88,14 TAL 345.77 TAP 125,53 RCA 149.56 APO 230.94 V2 26.422

GP 4.26 ZAL 119.gQ ZAF 146.02 ETS 173o56 ZA[ 173.24 ETE ?4,Or ZAC 104,36 ETC 277.?2 LVI -21,90

OLA "30,00 RAL 344.31 RAO 6640,3 V[L 11,597 PTH 6.64 VNP 4,047 DPA -13,36 RAP 318,90 ECC 1,2374

L-| TINE |kJ LAT IN_ LONG |NJ RT kSC INJ AZNTH |NJ TIME PO CIT TEN INJ 2 LAT IHJ 2 LONG

2432,44 -4.02 63,57 199.84 137.45 19 4 22 1432.4 I4.30 4?.67

2209.77 1.65 48.95 205.28 130.27 20 24 21 1209.8 17.49 30.46

1675.13 6.28 26.81 210.25 123,25 22 12 31 8?S.1 21.09 3.60

1275.28 19.51 347,61 216.45 113,25 I 17 33 275.5 27.38 322.93

1275.28 19,5! 347,6! 216.45 113.25 I 1? 33 275.5 27.38 322.93

1273.26 19.51 347.61 218.45 113,25 1 17 33 2?5.3 27.38 322.93

4_09.99 9.28 293.63 210.25 123,25 4 28 8 5210.0 21.09 2?2.63

DIFFERENTIAL CORRECTIONS

TDE -.4602 TRA ".9035 TC3 .2004 8AU .0854

NDE -.2648 RRA -.0459 Re3 .3946 FAU ,09901

FOE .7656 FRA 3.6602 FC3-5,9425 BSP 3035

BDE .5309 6RA .9047 9C3 .4426 FIP 1094

LAUNCH DATE APR 22 1971

HELIOCENTRIC CONIC

RL 150,37 LAL -.DO

RP 207,42 LAP -1.55

NC 81.730 GL -21,93

PLANETC_ENTRIC CONIC

C3 |4.149 VML 3.761

LNCH AZNTN LNCH TI_

50.00 18"27 12

80.DD 18 52 14

?O.OD 21 49 5

78.18 D 46 49

78.18 D 46 49

70.18 D 46 40

liD.DO 2 52 27

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 1727.0 Sr,.R 50S.8 5G3 615.1 IT 42.0 SR 20.0 &$ 48.4

RRT .5137 RRF -,5831RTP -.8471 CRT .8590 CRS .5746 C6T .9113

IGB 1799.5 R23 -.1390 RI3 -.8532 LIA 64.3 MSA lg.l $3A 1.2

301 1747.7 SG2 428.8 THA 9,11 ELI 45.5 EL2 9.4 ALF 23.34

FLIGHT TIH£ 166.00 ARRIVAL DATE OCT § 1971

DISTANCE 418.017 EARTH TO MARl

LO(. 211.23 VL 32.637 GAL -2.45 AZL 92.47 NCA 141,03 8NA 189.$8 ECC .21103 INC 2.4681 Vl 29.632

LOP 352,28 VP 24,070 GAP 10.94 AZP 88.08 TAL 345,87 TAP 121.lO RCA 149.58 kPO 229.59 V2 21.4US

GP 4,50 ZAL 119.74 ZAP 144.52 [TS 173.59 ZA[ 173.32 [T[ 80.96 2AC 104,62 ETC 277,18 LVi -22.06

DLA -50.46 RAL 344.41 RAD 6640,1VEL 11,585 PTH 6,63 VHP 4.810 DPA -13.20 RAP 318.67 ECC 1,2329

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTN INJ TIME leo CIT TIN INJ 2 LAT INJ 2 LONG

241?.51 -3.26 12.93 199.99 13?.49 I9 ? 29 141T,3 15.04 46.99

2191.08 2,47 48.06 205.49 130,24 20 26 45 1191,1 18.17 29.48

1847,25 9.32 25.32 210,60 123.01 22 19 52 047.3 21.96 4.t0

1303,43 19.91 349.89 216.47 113,55 ! 8 33 303.4 27.08 32S.19

1303.43 19.91 349.89 216.47 113.55 ! 8 53 303,4 27.8t 325.15

1303.43 |9.91 "¢9.89 216.47 113.55 I 8 33 303.4 2?.86 325.15

41t2.11 9.32 292,14 210.60 123.01 4 35 29 5182,1 21.98 2?0.93

DIFPERENT! AL CORiECTIONI

TOE -.4517 TRA -.8730 TC3 .1894 9AU .D866

IDE ".257? iRA ",0589 RE3 ,4116 FAU,lO382

rOE olIDt FRA 3,8538 FC3"i,358? |iF 2912

802 .5200 IRA .8TID |C3 ,45TI FSP 116S

LAUNCH DATE APt 22 1671

NELIOCEMTRIC CONIC

ML 150.37 LAL -.OD

Re 20?.54 LAP "1.53

RC 83.386 GL "22.42

PLANETOCENTRIC CONIC

¢3 13,902 VHL l.?2D

LNCH A2MTN _t_N T|N_

50.00 18 30 41

GO.DO 19 5? ?

T0.00 21 57 27

?6.93 D 38 33

?6.93 O 38 33

76.93 0 38 33

110.00 3 0 49

DIFFERENTIAL CORRECTIONS

TOE -.4458 TRA -.8443 TC3 ,16|9 BAU .06_0

RDE -.2310 RRA -.0729 RE3 .4394 FAU .10865

FOE .83?5 FRA 4.0385 FC3-6.7664 DiP 2940

DOE .5116 BRA .8474 8C3 .4662 FSP 1241

MID-COQRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1695.2 5GR 513.0 SG3 721.7 ST 41.5 IR 19,7 39 49,?

flit ,5437 RIF ".4_39 RTF "._.4Z CiT .8713 CRl .18)7 CST .DUSS

5GD |T?I.1 R23 ".1571RI3 -,8518 LSA 64.1 MSA 19.2 88A !.1

8GI |?19,? 362 423.4 THA 10,01 EL1 45.0 EL2 8,9 ALP 23.45

FLIGHT T|H[ 168.00 ARRIVAL OAIE OCT ? 11?1

OIITANCE 422.022 EAtTH TO NARI

LO(. 211,23 VL 32,101 GAL -2.4| AZL 92.50 HCA 142.29 IMA 196,97 ECC ,2053? INC 2,5011 Vl 21,632

LOP 353.54 VP 24,013 GAP 10,64 AZP 88,02 TAL 345,96 TAP 128,25 RCA 149,60 APO 221.35 V2 21.315

GP 4.75 2AL 116.$9 ZAP 142.99 ETS 173,50 ZAE t73.29 [TE IS.G5 2AC 104,90 ETC 2??.64 LVI -22.22

OLA -30,93 RAL 344,66 RAO 6640.0 V[L 1|,574 PTH 6,62 VNP 4,6?7 DPA -13.04 RAP 31t.34 [CC 1.2266

L-| T|NE |NJ LAT |NJ LONG |NJ RT AIC INJ AZMTH INJ TIME PO ¢lT TIN INJ 2 LAT INJ 2 LONG

2402.49 -2.91 62.31 200,18 137.53 19 10 43 1402.5 15.76 46.32

2172.49 3.28 47.17 205.?4 130,19 20 33 20 !172.5 18.g2 21.47

1818.38 ID.3g 23.76 211.02 122,?2 22 27 45 616.4 22.84 2.32

1328.21 20,30 351,93 216,54 113,85 1 0 41 328,2 28,34 327.13

1328.21 20.30 351,93 216.54 113.85 1 0 41 528,2 28.34 327,13

1328.21 20,30 351.93 216.54 113.85 1 0 41 328.2 21.54 327.15

6153.24 10,3g 290.58 211,02 122.72 4 43 23 $153,2 22.84 269.14

M|D-COURGE EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

$GT 1664.? 8DR 522.6 503 ?70.1 IT 41.1 6R 19.4 93 $1,1

RRT ,5762 RRF -,6642 RTF -.85?9 CRT ,8851Ci$ .5947 C$T .8988

SG6 1744.8 R23 ",1817 R13 -,t475 L3A 65,5 NGA 19.4 SIA 1,1

$G| 1693.6 $02 419.g THA 10.93 ELI 44.? EL2 8.3 ALF 23.53

"/O5



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

f_

LAUNC_ DA?_ APR 22 lt71

HELIO([NTRIC ¢GqlC

RL |50,S? LAL -.00

RP 207.66 LAP "1.51

RC e5.|04 GL -22.gl

PLANETC_ENTRIC CONIC

C3 13.6R3 VHL 3,699

!.NCN AZMTH LMCH T|HE

50.00 18 34 IT

80.00 20 2 12

?0.00 22 S 30

75.78 0 31 14

76.?8 0 31 14

75.78 0 31 14

110.0D 3 9 $3

126459 RCA 149.61ARO 627.19

g6.76 ZAC 105.21 [TC 277.56

FLIGH/ T|_ 170,00 ARRIVAL DATE OCT i 1171

DISTANCE 426,045 EARTH TO MARs

LOL 111.21 VL 32.$69 GAL -2.3T AZL 92.$4 HCA |45,54 8HA 196.40 ECC .E0689 [NC 2.S$14 Vl 2i.41£

L_ 354,80 VP 26,953 GAP 10,35 AZP 87,96 TAL 346.05 TAP

6P S.02 ZAL 119.44 ZAP 141.42 ET$ 173.59 ZAE 173.10 ETE

OLA -31.39 RAL 344.89 RAO 6639.9 VEL II.SGS PTH 6,61 VHP 4.561 DPA -12.87 RAP 317.96

L-I TIN_ ]NJ LAT INJ LONG INJ RT ASC ]NJ AZMTH |NJ TINS PO CST TIM INJ 2 LAY

2387.93 -1.79 61.7C 200.41 I3T.SS IS 14 5 1387,9 16.47

2153.98 4.10 46.28 206.05 130.13 20 38 6 1154.0 19.61

1788.12 ll.SO 22.12 211.52 122.38 22 36 18 768.1 23,73

1350.49 20.68 353.78 216.65 114,15 0 53 44 350.4 28.81

1350.40 20.66 353.78 216.65 114,15 0 53 44 350.4 26,81

1350.40 20.68 353.78 216.65 114.15 0 53 44 350,4 28.81

6122.98 11,50 289.94 211.52 122.38 4 51 56 5123.0 23.73

V2 26.391

LVI "22.3R

ECC 1.2R52

|NJ 2 LONG

45.6S

27.47

.43

326.93

328,93

328.93

267.25

_IFFERENTIAL CCRRECTIONS

TOE -.4396 TRA -.8132 TC3 .1325 OAU ,0892

RDE -.2447 RRA -.0878 RC3 .4637 FAU .11374

FOE .8676 FRA 4.2331 FC3-7.1986 BSP 2888

BOE .5031 6RA .81?9 6C3 .4823 FSP 1322

MID-COURSE EXECUTION ACCURACY C_BIT DETERN|MATION ACCURACY

SOT 1628,0 SGR 535.5 SG3 816,8 ST 40.6 SR 19.1 36 $2.5

RRT .6044 RRF -.7042 RTF -.8308 CRT .8998 CRS .6083 CST .8918

SOB 1713.8 R23 -.2088 R13 -.8431 LSA 66.3 NSA 19.$ SSA 1.1

SOl 1662.1 SG2 417.8 THA 12,01 ELI 44.2 EL2 7.7 ALF 23.70

LAUNCH DATE APR 22 1971 FLIGHT TIME 172.00 ARRIVAL DATE OCT 11 1971

HELIOCENTRIC CC_iIC

RL 130.37 LAL -.DO

RP 20?,80 LAP -1.48

RC 86.843 GL -23.42

PLAN_T_ENTRIC CONIC

C3 13.490 VHL 3.873

LNCH AZMTH LNCH TIME

30.00 18 38 2

60.00 20 7 31

70.00 22 16 26

?4.89 D 24 36

?4.69 O 24 38

?4.69 0 24 38

110.OO 3 19 48

OIFFERENTIAL CCRRECTION$

TOE -,4330 TAR -.7785 TC3 .0990 BAU ,0901

RDE -.2387 RRA -.1036 RC3 .4897 FAU .11905

FOE .8963 FRA 4,4310 FC3-7.6404 BSP 2817

8DE .4945 SRA .7153 BC3 .4997 FSP 1405

DISTANCE 430.083

LOL 211,23 VL 32,539 GAL -2,34 AZL 92,57 HCA 144,80 SNA

LOP 356.08 VP 23.895 GAP 10.07 AZP 87.90 TAL 346.12 TAP

6P 5.31ZAL 119.3D ZAP I39.80 ET$ I73.5g ZAE 172.75 ETE

EARTH TO MARS

187.87 ECC .20358 INC 2.5733 Vl 29.632

LAUNCH DATE APR 22 1971

130.92 RCA 149.63 APO 225.12 V2 26.365

104.86 ZAC 105.34 ETC 277.52 LV| -22.57

DLA -31,86 RAL 345.12 RAO 6639.8 VEL 11.557 PTH 6.60 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2373.61 -1.06 61.10 200.69 137.57 19 17 35

2135.49 4.91 45.39 _06.42 130.05 20 43 6

1758.94 12.66 20.36 212,11 121.99 22 43 42

1370.83 21.05 355.51 216.82 114.47 0 47 29

1370.83 21.03 355.51 2|6.82 114.47 D 47 _9

13T0.83 21.05 355.51 216.82 114.47 0 47 29

6090.79 12.66 287.18 212.11 121.99 5 I 19

MfO-COURSE EXECUTION ACCURACY

SGT 1533.0 SGR 551.6 903 862.7

ART .6295 RRF -.7424 RTF -.$219

SGB 1676.3 R23 -.2392 R13 -.8379

SGI 1623.4 $62 417.9 THA 13.27

4.430 OPA -12.70 RAP 317.54 ECC 1.2220

PO CST TIM INJ 2 LAT INJ 2 LONG

1373.6 17.16 44.99

1135.5 20.40 26.46

755.9 24.63 356.36

370.8 29.27 330.60

370.8 29,27 330.60

370,8 29.27 330,60

5090.8 24.85 285.21

_OIT DETERH[NAT|ON ACCURACY

ST 40.0 9R 18.6 81 54.0

CRT .9154 CRS .R238 CST .8837

LgA 66.9 MSA 19.7 6SA 1.1

ELI 43.7 EL2 7.0 ALF 2_.97

FLIGHT TIME 174,00 ARRIVAL DATE OCT 13 1971

DISTANCE 434.136 EARTH TO MARS

LOt. 211.23 VL 32.511 GAL -2.30 AZL 92.6t HCA 146.05 8HA 181.39 (CO .20143 INC 2.6124 Vl 29.832

LOP 357,31 VP 23,638 GAP 9.79 AZP 87.83 TAL 346.18 TAP 132.23 RCA 149.64 APO 225.13 V2 28,349

GP 3.$2 ZAL 119.17 ZAP 1_8.14 ETA 173.59 ZA[ 172.21ETE 112,55 ZAC 105.90 ETC 27?.45 LVI -22,75

DLA -32.32 RAL 343.37 RAO 6639.7 VEL 11.549 PTH 6.59 VHP 4,315 DPA -12.51 RAP 31?.07 ECC !.2193

L-I TIME INJ LAT INJ LONG INJ AT ASC INJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT lNJ 2 LONG

2339.51 -.39 90,52 201.02 137.58 19 21 15 1359.5 17.04 44,34

2116.95 5.72 44,50 206.94 129.96 20 48 21 1117.0 21.13 25.43

1721,01 13.91 t8.42 212.81 121.51 22 56 11 721.0 25.62 356,13

1389,80 21.42 357.14 217.03 114.80 O 41 50 389.8 29.74 332,17

1389.80 21.42 357.14 217.03 114.80 0 41 50 389.8 29.74 332,17

1389.80 21.42 357.14 _17,03 114.90 0 41 50 389.6 29.74 332.11

6055.87 13.91 215.25 212.81 121.51 5 11 48 3055.9 25.62 282,95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1531.9 SGR 571.6 $63 911.5 ST 39.3 SR 18.6 SS 55.4

RRT .9503 RRF -.7785 RTF -.E,10 CR7 .SSDS CRI ,6402 CST .874J

3GB 1635,1R23 -,2732 R13 -,9321 Lik 6/,5 MSA 19,9 SSA 1.|

SGI 1579.9 562 421.0 THA tA.7t ELI 43.0 EL2 S.t ALF 24.34

N_L|OCENTRIC CONIC

RL 150.37 LAL -,00

RP 207.94 LAP -1.46

RC 88.811 GL -23,93

PLANETOCENTRIC CONIC

C3 13.323 VHL 3.650

LNCH AZNTH LNCH TIME

30.00 18 41 53

80,00 20 13 4

TO.DO 22 27 30

73.65 O 18 40

73.65 O 18 40

73.85 O IS 40

!10.00 3 30 52

OIFFGR£NTIAL CORR(CTION8

TDE -,4254 TRA -,7418 TC3 ,0609 8AU ,09ES

ROE ",_330 RRA o.1205 RC3 .5177 FAU .I2462

P02 .9269 FRA 4,R379 FC3-1.6992 BSP 27S0

ROE .4850 ERA .?515 Be3 .5213 FSP 1488

LAUMCN DATE APR |R 1911 FLIGHT TIN[ 176.Q0

HELIOCENTRIC CONIC DISTANCE 438.203

RL 150.37 LAL -.O0 LOL 211.23 VL 32.484 8AL -2.28 AZL 92.85 HCA 147,31 SHk

RP 208.08 LAP -1.43 LOP 358.56 VP 23,783 GAP 9.51 AZP 97.7? TAL 346.23 TAP

RC 90.4RI GL -24,49 6P 5,t5 2AL 119,04 ZAP 136.43 ETS 173.58 ZA[ 171.50 [TE

PLANETOCENTRIC CONIC

C3 13.181 VML 3.151 DLA "32.$0 RAL 345.$4 RAG 9639.6 VEL tt.543 PTN 6,59 VHP

LNCM AZMTH LNCN TIME L-! TIME INJ LAT |flJ LONG INJ RT ASC ]NJ AZHTH [NJ TINS

50.00 IS 45 59 2345,59 .34 59.93 201.40 137.58 19 25 5

60.00 RO 18 54 2098,29 6.53 43.60 207.32 129.86 20 53 52

70.00 22 40 15 1681.91 15.29 IS,24 213.65 120.92 23 8 IS

?2.83 0 13 14 1407,66 21,78 $58.89 217.29 1/5.15 0 36 42

?2.65 0 13 14 1407.66 21.78 358.69 217.29 115.15 0 36 42

?2.85 0 13 14 1407.66 21.78 358,69 217.29 _15.15 O 36 42

110.00 3 43 35 6016.76 /5,29 283.06 213.65 120.92 5 23 52

DIFFERENT IAL CCRRECTION$ NID-COUR$E EXECUTION ACCURACY

TDE -,4174 TRA -,7012 TC3 .0176 BAU .0958 SGT 1472,2 8DR 593.6 363 961.2

RDE -.22?? RMA -.1584 RC3 .54?4 FAU *13031 RRT ,6661 RRF -.8119 RTF -.7g73

FDE .9579 FRA 4.8486 FC3-6.5589 BSP 2624 SGB 1586.1 R23 -.3096 R13 -,8265

BDE .4?59 BRA ,?J49 BC3 .54?? FSP 1573 SG1 1529.5 SG2 427.6 THA J6.40

ARRIVAL OAT( OCT 15 197t

EARTH TO MARS

168.g3 [CC ,19944 [NC 2.6541 Vl 28,13R

135.54 RCA 149.9_ APO 224.22 V2 28.332

119.51ZAC 106.29 ETC 277.3? LVl -22.94

4.E05 OPA -12,32 RAP 316,55 [CC 1,2189

PO CST YIH |NJ 2 LAY INJ 2 LONG

1345.6 18.3! 43.69

10gs.3 21.85 24.39

681.9 26,65 353.56

407.? 30.21 333.67

4D7,? 30,21 333.87

40?,? 30,21 333.6?

5016.8 26,65 260.38

ORBIT DETERMINATION ACCURACY

ST 38,4 SR 18.4 18 38.1

CRT ,946? OR3 .65g2 CST .1638

LSA 68.1 MSA 20.1 $SA 1.0

ELI 42,2 EL2 3,4 ALF 24,83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

b4UNCH DATE APR 2R Ill|

HELIOCENTRIC ¢0N1¢

RL ISO.3T LAL ".DO

RP 208.24 LAP °1,41

RC 92.259 GL -24.99

PLANETOC[NTRIC CONIC

C3 13o064 VHL 3.614

LNCH AZMTN LNCH fINE

50.DQ 18 SO 14

60.00 20 25 3

?O.O0 22 55 33

71.68 D 8 14

71.68 O 8 14

71.68 O 8 14

110.00 5 58 55

?LIGHT TIME ITS,O0 ARRIVAL DATE OCT IT lift

O|STANC[ 442.2e$

LOL tit.IS VL 3f.4t0 GAL -E,tS AZL 92,70 NCA IAS.Si |#A

LOP 359.01 VP 23,729 GAP D.15 AZP 87.70 TAL 346.27 TAP

GP 6.31ZAL 118.92 ZAP l$4.EI ET8 17).58 Zk[ I70.61 [T[

EARTH TO MARS

18S,S2 ECC ,re?so 1NC 1.6eR7 Vl 2i. RSl

134.83 ICA 149,8e APO 223°37 V2 2l, 313

125,60 ZAC |08,71 ETC 277.28 LVI -23.14

DLA °$$.28 RAL 345.63 RAO 6639.t VtL 11.$36 PTM I.Sl VHP 4.tOt DPA "re.st RAF 315.99 ECC 1.tied

L-| TIN[ IN] LAT IN] LONG IN] RT ARC IN] AZMTN IN] TIN[ PO CSY TIN IN] 2 LAT IN] 2 LONG

2331.19 1.04 59.36 201.83 137.57 19 29 8 1331.8 19.16 43,OR

2079.39 7.36 42.68 201.87 129.74 20 59 43 1079.4 22.88 23.33

1633.86 16.89 13.61 214,87 120,15 23 22 48 635.7 E?.80 350.45

1424.?8 22.14 .tO 217.60 tt5.Ig 0 31 58 424.8 30.67 335.12

1424.T8 22.14 .19 2t7.60 115.50 0 31 58 424.9 30.67 335.12

1424.78 22.14 .19 217.60 115.50 0 31 58 424.8 30.87 335.12

3970.52 |6.89 280.43 2t4.6? 120.13 5 38 28 4g7D.5 27.80 25?.20

DIFFERENT IAL C(_RECflON8

fOE -.4058 TRA -.6853 TC3 -.020? IAU ,1014

ROE -.2224 RRA -.15TS RC3 .5804 FAU ,|3885

FOE .9809 FRA 5.0602 FC3-9.0493 88P 2485

Bee .4628 ERA .6740 De3 .5908 FSP 1852

LAUNCH DATE APR 22 1971

HELIOCENTRIC CCNIC

RL 150.37 LAL -.00

RP 108.41 LAP -I.38

RC 94.128 GL -25.55

PLANETOCENTRIC CONIC

C3 12.971VHL 3.602

LNCH AZNTH LNCH TINE

50.00 18 54 42

60.00 20 31 35

70.00 23 16 9

70.T4 0 3 41

70.74 0 3 41

70.74 0 3 41

110.00 4 19 31

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SeT 1399.2 8DR 624.2 883 1012.3 IT 37.2 SR 10,2 IS SS.t

RRT .6774 RRF ".8422 RTF -.7823 CRT .9614 CRI .6778 CRY .8509

$GB 1532.1 R23 -.3447 RI3 -.8208 LRA 68.4 NSA 20.3 88A l.O

8G1 1468.3 $82 437.5 THA 18.52 ELI 41.] EL2 4.5 ALF 25.55

FL|GHT T1NE 180.00 ARRIVAL DATE OCT tR tRTI

DISTANCE 446.3?4 EARTH TO HANS

LCL 211.23 VL 32.43? GAL -2.23 AZL 92.75 HCA 149.81 SNA 186.13 ECC .19590 INC 2.7464 Vl 26.632

LOP i.D6 VP 23.677 GAP 8.99 AZP 87.63 TAL 346.29 TAP 136.10 NCA 149.67 APO 222.59 V2 26.204

GP D.70 ZAL 118.81 ZAP 132.90 ETS 173.57 ZAE 169.57 ETE t30.80 ZAC 10?.16 ETC EfT.IS LVI -23.39

DLA -33.76 RAL 346.25 RAD 8639.5 VEL 11.534 PTH 6.58 VHP 4.002 OPA -11.88 RAP 315,36 EC¢ 1.2155

L-I TIN[ IN] LAT IN] LONG IN] RT ARC IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2318.15 1,72 58.79 202.33 137.55 19 33 20 1318.2 19.81 42.39

2060.23 B.lg 41.75 208.49 129.80 21 5 55 1060.2 23.31 22.23

1574.38 18o95 10.05 216.02 118.96 23 42 23 5T4.4 29.20 346.24

1441.12 22.48 1.63 217.98 115.88 O 27 42 441.1 31.13 536.51

1441.12 22.48 5.63 217.99 115.89 0 27 42 441.1 31.13 336.51

1441.12 22.48 1.63 217.98 115.88 0 27 42 441.1 31.13 338.51

5909.24 18.95 276.87 2t6.02 118.96 5 58 D 4909.2 29.20 253.06

DIFFERENT|AL C(_RRECTION$

TOE -.4085 TRA -,6186 TC3 -.t043 8AU ,lOTS

ROE -.2188 RRA -.1793 RC3 .6118 FAU ./4tf8

FOE !.0311FRA 5.3009 FC3-9.4628 BRP 2453

ODE .4616 BRA .6441 8C3 .6206 FSP 1781

LAUNCH OATE AFR 22 1971

HEL]OCENTR|C C(_N|C

RL 150.37 LAL -.00

RP 208.58 LAP -1.33

RC 96.027 GL -26,12

PLAN(TC_ENTR|C CONIC

C3 12.905 VHL 3.592

LNCH AZMTH LNCH T|H[

50.00 lS 59 25

60,00 20 38 33

sO.el 23 55 30

69.81 23 55 30

SO.8! 23 55 50

69.01 23 §5 30

68.01 23 55 30

NID-COURS[ EXECUTION AcCuRACY (_MBIT DETERMINATION ACCURACY

8GT t35|.0 SGR 658.| $83 1065.4 ST 36.9 SR 18.2 88 59.9

RRT .6728 RRF -.8694 RTF -.7538 CRT .9763 CR8 .TORt CST .6380

8G8 1502.8 R25 -.3971 R13 -.8064 LeA 69.6 MSA 20.8 SeA 1.0

SGi |430,7 $82 459°7 THA 20.34 ELI 41.0 EL2 3.5 ALF 25.88

FLIGHT TIHE 182.0Q ARRIVAL DATE OCT 21 tSft

DISTANCE 450,476

LOt. 211.23 VL 32.416 GAL -2.22 AZL 92.80 HCA 151.05 SNA

LOP 2.31 VP 23,626 GAP 8.73 AZP 87,95 TAL 546.3t TAP

GP 7. t2 ZAL 118.70 ZAP 131.07 ETS 173.57 ZA[ 168.38 ET[

EARTH TO MARS

185.76 ECC .19433 INC 2.7979 Vt 29.632

137,36 RCA 149.67 APO 221.8S V2 26.2?4

155.17 ZAC 107.64 [TC 277.07 LVI -23.58

DLA -34.28 RAL 346.59 RAD 6639.5 VEL 1i.531 PTH 6.58 VHP 3.909 DPA -11.64 RAP 314.69 [CC 1.2123

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

2604.81 2.41 58.22 202.88 137.53 $9 37 50 1304.5 20.46 41.14

2040.56 9.04 40.?9 209.20 129.44 21 12 54 1040.6 24,03 2t,10

1457.18 22.82 3,Of 2IS.41 116.27 24 19 4? 457.2 31,SO 337.90

|45?.18 22.82 3,07 2|8,41 118.27 24 lg 4? 457.2 31.60 33?.90

1457.18 22.82 3,07 218,41 116.27 24 19 47 457.2 31.80 337.90

1457.18 22,82 3.07 218.41 118.21 24 lg 47 457.2 31.60 337.00

1457.18 22.8_ 3,07 216.41 116.2? 24 19 47 45?,2 31.60 537.g0

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SeT 1200.4 SGR 897,3 $83 1118.8 ST 35.9 Sfl IS.I 88 St.4

ART .6863 RRF °.|832 RTF °,_.35 CRT .9879 CR8 .7304 CIl .IEEo

$G8 1495,0 R23 ".4393 RI3 o,?g?l LeA 10.4 NIA 20.0 ISA ,I

SGI 13?4,3 S82466,1THA 22.08 ELI 40.2 EL2 2.5 ALF 29.60

DIFFERENTIAL COtRECTIOM8

?DE ".4000 TRA -.5717 fC5 -.I/OR 8AU ,liSS

ROE ".2150 RRA °.20_1 RC3 .R4f8 FAU ,1477T

FOE 1.0694 FRA 5.5320 FC3-9,8151 SIP 2340

5DE .4541 eRA ,6084 _23 ,SRRT FSP 1853

LAUNCH DATE APR |2 1071 FLISHT TIME 184,00 ARRIVAL OATE OCT 23 lift

HELIOCENTRIC CONIC . DISTANCE 454.588 EARTH TO MARS

RL t5O.3f LAL -.00 LOL 211.23 VL 31,38? GAL *2,80 AZL 9_.85 HCA IS2,30 8HA i8|.41 [CC .19289 INC 2,e534 Vl 29,85R

RP 208.7t LAP -|.33 LOP 5.55 VP 23.S?8 GAP 8.48 AZP 87,47 TAL 348,30 TAP 138,60 RCA 149.68 APe 221,22 V2 28,254

RE 67.gS5 6L -26.T1 GP ?.If ZAL ttR.SQ ZAP tZg.$D ETI tTSoS8 ZAE 167.07 ETE 138.R2 ZA¢ toe.t? ET¢ 2?8.95 Lv! -23.82

PLANETOCENTRIC CONIC

C3 12,889 VNL 5,$88 OLA -$4,fi RAL 346.9T RAO 6639.S V[L 11,5_8 PTH $,|8 VHP 3,822 OPA -El.3? RAP 313.97 ECC t,EIt6

LNCN AZNTH LNCN TINE L-! TIME IN] LAT |NJ LONG IN] RT A8¢ IN] AZNTH IN] TIM( PO CST TEN IN] 2 LAT IN] 2 LONG

|D.O0 19 4 25 2280+83 3.09 37.65 203.50 137,50 19 42 38 1290.8 21.10 41.08

60.DO 20 4_ 3 2020.20 9.92 39,78 209.gg 129.26 21 19 43 1020.2 24.61 Ig,91

66.8g 23 51 34 14?E,94 23,16 4.48 218.g! 118.88 24 16 7 4?2,9 32.07 339,2?

68.eg 23 5] 34 1472,94 23,18 4.48 2is.91 i16.88 24 16 ? 472,9 32,0f 339.2?

68.89 23 51 34 14?2.g4 23.16 4.48 218.91 i16.68 24 16 ? 4?2.9 32.07 33g.27

68.89 28 51 84 1472.g4 23.16 4.48 218.gl 116.68 24 16 7 4?2.9 32.0? 33g.27

68o89 23 $1 34 1472.94 23.16 4.48 218.91 116.66 24 16 f 4T2.g 32.0? 338.2f

DIFFERENTIA(. CCRRECTION8 NIO-COURSE EXECUTION ACCURACY ONBIT DETERN[NAT|ON ACCURACY

T_d[ -.3941 TRA -.5219 TC3 ".2471 BAU .1252 $GT 1207.7 3DR 742.0 SG3 1171.? 8T 35.0 SR 18.2 SS 62.9

RDE -.2118 RRA -.2268 RC3 .6882 FAU .15361 RRT .6401 RRF -.g135 RTF -.6828 CRT .9958 CR$ *7570 CST .8031

Fee 1.1098 FRA 5.?656 FC-10.3410 BSP 2258 SGB 1417.4 R23 -.4803 R13 ".7974 LRA ?|.1 M3A 21.2 8SA *9

Dee .44?4 5RA .5691 BC3 .?285 FSP 1980 SG1 1317.8 $82 $22.S THA 25.82 ELI 39.4 EL2 t.S ALF 2f.4t
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH BATE APR t| 1911 FLIGNT TII_ 185.00 ARRIVAL DATE OCT 29 t971

HELI(XENTRIC C_IC

_b 150.$7 LAL ".DO

RP 808.94 LAP -t.30

RC gg.g10 GL -2?°32

PLAN¢TOCENTRIC CONIC

C3 12.840 VHL 3.583

LNCN AZHTH LNCH TIME

SO.DO 15 9 44

GO.00 20 54 10

87.96 23 47 34

67.96 23 4T 54

87.96 25 47 54

67.96 23 47"54

67.96 25 47 54

DIFFERENTIAL CCRR_CTIONS

TOE -.3875 TRA -.4687 TC3 -,327D BAU .1587

RDE -.2D_9 RRA -.2536 RE3 ,7260 FAU .15984

FOE 1.1490 FRA 5.9995 FC-10.7642 DSP 2t30

DOE .4403 BRA .3329 BE3 .7965 FSP 2042

DISTANCE 459.709

LOL 211.23 VL 32.379 GAL -2,19 AZL 92.91HCA 153.$4 8NA

LOP 4,SO VP 23,528 GAP 8,24 AZP 87.39 TAL 348.29 TAP

GP 9.06 ZAL 110.50 ZAR 1E?.28 £TS 173.59 ZAE 165.83 ETE

EARTH TO MARS

18S,1S ECC ,ISIS? INC 2,9138 Vl 29,131

139.$3 RCA I49.68 APO 220.82 V2 28.232

14t,84 ZAC tD8,74 ETC 276.83 LVi -24,0A

0LA'35.28 RAL 34?.38 RAD G639.5 VEL 11.529 FTH 6.58 VNP 3,740 DPA °|1.07 RAP 313.21 ECC 1.2113

L-I TIME INJ LkT IkJ LONG INJ RT ABC INJ AZNTN INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2277.03 3,?9 57,07 204,20 137,48 19 4? 41 |277,0 21.75 AO,4O

1998.88 10.84 38,T3 210,88 129.06 21 27 29 998.9 25.59 18.84

1488,58 23.49 5.90 219.47 tiT, 12 24 12 43 485.6 32.54 340.65

1488.58 23.49 5.90 219.47 117.12 24 12 43 488,6 32.54 340.65

1488.58 23.49 5.90 219,47 117.12 24 12 43 488.6 32.54 340.65

1488.58 23.49 5,90 219.47 117.12 24 12 45 488.8 32.54 340.85

1488.58 23.49 5.g0 219.47 117.12 24 12 43 488.8 32.54 340.65

HID-COURSE EXECUTION ACCURACY _BIT DETERNINATZON ACCURACY

SGT 1132.5 SGR 795.! SG3 1224.9 ST 33.9 SR 18.3 $3 64.5

RRT ,6024 RRF -,9307 RTF -.6303 CRT .9986 DES .7837 CST .7605

$GB 1382.4 R23 ",5133 R13 -.7812 LSA 71.8 MSA 21,5 8SA ,8

SGI 1259,9 882 568.9 THA 29,44 ELI 38.5 EL2 .9 ALF 28.35

LAUNCH DATE APR 22 1971 FLIGHT TIHE 188.00 ARRIVAL DATE OCT 27 1971

HELIOCENTRIC CONIC

RL 150.37 LAL -.OO

RP 209.14 LAP -1.27

RC 101.892 GL -2?.97

PLANETOCENTRIC CONIC

C3 12.846 VHL 3.384

LNCH AZHTH LNCH TIME

50.00 19 15 27

60.OO 21 3 S

8?.OR 25 44 29

87.03 23 44 29

87.03 23 44 29

87.03 23 44 29

67.03 23 44 29

DIFFERENTIAL CORRECTIONS

TOE -.3768 TRA -.4068 TC3 -.3975 OAU .149|

RD£ -.2081 RRA -.2815 RC3 .7T21 FAU ,18830

FOE 1.1795 FRA 6,2154 FC'II.2073 BSP 1983

DOE .4295 8RA .4948 DE3 .8884 FIR 2120

DISTANCE 462.83?

LOt. 211.23 VL 32,362 GAL -2.18 AZL 92.98 HCA 154.78 8NA

LOP 6.04 VP 23,480 GAP 8.00 AZP 87.30 TAL 346.26 TAP

GP 8,60 ZAL 118.41 ZAP 125.32 ETS 173.61 ZAE 164.09 ETE

EARTH TO MARS

184.88 ECC ,19037 INC 2.9792 Vl 29.832

141.05 RCA 149.68 AfSO 220.07 V2 26.209

144,34 ZAC 109.35 (TC 278,70 LVI -24.37

DLA -35.82 RAL 347.83 RAD 6639.5 VEL 11.529 PTH 6.38 VHP 3.664 DPA -ID.74 RAP 312.39 DEC 1,2114

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2262.96 4.49 56.48 204.98 137.41 19 53 lO 1263.0 22.41 39.71

1976.22 11,81 37.60 211.89 128.82 21 36 1 976.2 26.41 17.28

1504.28 23.82 7,33 220.11 117,59 24 9 34 504.3 33.03 342.05

t504.28 23.82 7.35 220.11 117.59 24 9 34 504.3 33.03 342.05

I504.28 23.82 7.33 220.11 117.59 24 9 34 504.3 33.03 342.05

1504.28 23,82 7.33 220.11 117,59 24 g 34 504.3 35.03 342.05

1504.28 23.82 7.33 220.11 117.59 24 9 34 504.3 33.03 342.05

MID-COURSE EXECUTION AccuRAcY (_RDZT DETERMINATION ACCURACY

$GT 1042.7 SGR 850.6 8G3 1276,D ST 32.4 SR 18.5 $8 85.5

RRT ,5483 RRF -,945D RTF ".5631 CRT .9944 CRS .8092 CST ,7517

SGB 1545.6 R23 -.5242 R13 -.7881 LSA 72.2 NSA 21,8 3SA .8

SGI 1193.5 $82 621.4 THA 34.75 EL1 37.3 EL2 1.7 ALF 29.60

LAUNCH DATE APR 22 197| FLIGHT TIME 190,00 ARRIVAL DATE OCT 29 1971

H(LIOCENTRIC CONIC

RL IS0.37 LAL -.DD

RP 209.34 LAP -I,24

RC 103.900 GL -28.$4

PLANETOCENTRIC CONIC

C3 12.85t VHL 3.559

LNCH AZMTH LNCH TIME

50.00 19 2I 3S

60.00 21 12 57

86.09 23 41 20

66.09 23 41 20

68.09 23 41 20

66.09 23 4I _O

$6.09 23 41 20

DIFFERENTIAL C_RECTION$

TOE -.3774 TRA -.3535 TC3 -.SLOT |AU .1681

ROE -.2059 RRA -.3ISO R¢3 ,8145 FAU ,17121

FOE !.2444 FRA 8.4?I6 FC-II.SD70 88P ISSO

6OE .43DO ERA .4737 DE3 ,9914 FSP 2235

DISTANCE 465.975

LOL 211,23 VL 32,347 GAL -2,18 AZL 93.05 HCA 156.02 SNA

LOP 7.28 VP 23,433 GAP 7.76 AZF 87.21 TAL 546.22 TAP

GP 9.16 ZAL 118.32 ZAP 123.33 ETS 173,63 ZAE 162.45 ETE

EARTH TO MARS

184,63 ECC .18928 INC 3.0505 Vl 29.832

142.24 RCA 149.68 APO 219.57 V2 26.166

146.39 ZAC llO.Ol ETC 276.55 LVI -24.69

DLA -36.38 RAL 548,52 RAO 6659.5 VEL II.530 PTH S,58 VHP 3.594 DPA -10.38 RAP 3/1.55 ECC t.zt_o

L-I TIME INJ LAT INJ LONG ZNJ RT ARC INJ AZNTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

2240.60 5.21 55.87 205.86 157,36 19 5g 5 1248.6 23.07 39.00

1951.9D 12.84 36.38 215.04 128.53 21 45 29 951.9 27,27 15.60

1520.07 24.14 8.78 220.84 118.09 24 6 40 520.1 53.52 543.47

1520.07 24.14 S.T8 220.84 118.09 24 $ 40 520.1 33.52 343.47

1520.07 24.14 8.78 220.84 118.09 24 6 40 520.1 33.52 343.47

1520.07 24.14 8.78 220.84 |18.09 24 $ 40 520.2 33.52 343.47

1520.07 24.14 8.7e 220.84 118.09 24 6 40 520.1 33.52 545.AT

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 994.5 3DR 916.5 SG5 1529,7 ST 31.9 5R 18.9 SS $7.4

RRT .4528 RRF ",aSs5 RTF -._85 CRT ,9a15 CRS .a3a8 CaT .7237

3GB 1352.6 RZ5 -.5345 R13 -.7943 L3A 73,6 RSA 22.5 3SA .a

381 1159.D 382 697,3 THA 39.97 EL! 5?,O EL2 5,I ALF 5D.4S

LAUNCH DATE APR 22 tSTI FLIGHT TINE 192.00 ARRIVAL DATE OCT 31 1971

HELIOCENTRIC CONIC DISTANCE 471,119 EARTH TO MARl

RL ISO,3T LAL -,DO LOt- 2tl.23 VL 32,334 GAL "2,18 AZL 93,13 HCA 157,2R SNA 184.40 [CC .10829 INC 3.1IRe VI It.iS2

RP 809.55 LAP -1,21 LOP 9.51 VP 13.387 GAP ?*53 AZP 87,11 TAL 34$,1? TAP 14304_ RCA t49.68 kPO 219.12 V2 2S.152

R¢ 105.935 GL -25.56 GP 9.82 EAL 118,22 ZAP 181,30 ETS 173.67 ZAE 160,71 ETE 148.08 ZAC 110,74 ETC 276.4I LVI -25.04

PLANETOCENTRIC CONIC

C3 12.945 VHL 5.590 OLA -36.97 RAL 348.86 RAO 8S39.S VEL 11.533 PTH 6,58 VHP 3,$50 OPA -9.94 RAP 310.S3 ECC 1.2130

LNCH AZNTH INCH TIME L'! TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

SO.DO 18 28 18 2233.68 5.96 55.24 206.85 137.29 20 5 31 1235,7 23.76 30.24

SO.O0 21 24 5 tg25.00 13.gs 35.01 214.36 128.19 21 56 10 925.0 28.20 14.13

SS.12 25 38 21 1536.29 24,48 10,28 221.66 118.63 24 3 57 538.3 34,03 344.95

SS.12 23 38 21 1538.29 84.48 10.28 221.86 118.63 24 3 57 536.3 34.05 3d4.95

SS,12 23 35 21 1538.29 24,46 10.28 221,66 118.63 24 3 $7 538.3 34.03 344.95

85.12 23 38 21 1536.29 24.46 10.28 221.66 118.63 24 3 57 $36.3 34.03 344.95

15.12 23 38 21 1558.29 24.48 10.29 221.66 118.63 24 3 57 536,3 34,05 344,95

DIFFERENTIAL CCRRECTION8 NID-COURSE EXECUTION ACCURACY (_t_IT DETERNINATZON ACCURACY

TD£ -.3?00 TRA -.2857 TC3 -.E024 BAU .1824 $GT 930.7 $GR 989.4 SG3 137g./ 87 50.? SR 19.4 SS 88.6

ROE -.203Q RRA -,3493 RE5 .8847 FAU ,17716 RRT .3514 RRF ",9865 RTF ".3491 CRT ,gs?5 CRS .8858 CST .6850

FDE 1.2854 FRA 6.$915 FC-11,8479 DIP 1922 SGB 1358,4 R23 -.4?58 R13 ".8413 LSA 74,3 NSA 22.7 SSA .7

BDE .4230 BRA .4533 DC3 1.0538 FIR 2314 IS1 1118.5 $82 ??0.8 THA 49.94 ELI 36.0 EL2 4.6 ALF 31.81

7O8



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 22 1871

HELIOCENTRIC cONIC

RL 150.37 LAL ",DO

RP 209,76 LAP "1,16

RC 10?,900 GL -50,13

PLANETOCENTRIC CONIC

C3 |3,D4| VHL 3.611

LNCHAZNTH LNCH TIME

50.00 19 35 38

60.00 21 36 5l

64.13 23 35 34

64,13 23 35 34

64.I3 23 35 34

64.13 23 35 34

64.13 23 35 34

FLIGHT TIt_ 194,00 ARRIVAL DATE NOV 2 1971

DISTANCE 475,269 EARTH TO MARl

L_. tit.t3 VL 32,321 iAL -2,18 AZL 93.22 HCA 158.49 IHA 184,I9 [CO .1074I INC 5,2171 Yt 26.63!

LOP 9,?5 VP 23,342 GAP ?,30 AZP 87,01 TAL 346,10 TAP 144,99 RCA 149.68 APO 216.71 V2 26.137

GP 10,52 ZAL 118,12 ZAP 119,24 ET3 |73.71 2A[ 158.89 ETE 149.44 ZAC 111,52 ETC 276.25 LVI -2|,44

DLA -37.$9 RAL 349.45 RAD 6639.6 V[L I1,537 PTH 6.58 VHP 3.471DPA -9,46 RAP 309.68 [¢C 1,6148

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTN IHJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

2258.06 "6,74 54,5R 20?,gs 137,21 20 12 36 1218,1 24.48 3?.45

1694,53 15.26 33,4| 215.89 127,77 22 8 31 894,5 29.22 12.20

15S2,93 24.78 11.83 222.58 119,22 24 1 2? 552,9 54.56 346.46

1552.93 24,78 11.83 222.58 119,22 24 I 27 552,g 34.56 348.48

IS52,93 24.78 11.03 222,58 119,22 24 1 2? 552.9 34.56 348.48

1552.93 24.78 11,83 222.58 119,22 24 I 27 552.9 34.56 346.48

1952.93 24,76 21.63 222.56 119.22 24 I 27 552,9 34.56 346.48

DIFFERENTIAL CCRRECTIONS

TD( -.3664 TRA -.2235 TC3 -.7098 BAU ,2019

ROE -*2062 RRA -.3884 RE3 .9147 FAU ,18211

FOE 1,5449 FRA 8.9193 FC'12.0899 DSP 194§

BOg .4204 BRA ,4481 BC3 1.1579 FSP 2408

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 895.O $GR 1071,5 SG3 1426,g ST 29.8 SR 20.1 68 ?O,E

RRT ._379 RRF ".9742 RTF -,2D05 CRT ,9212 CRS .8887 CST .8425

668 1396,2 R23 -.3196 R13 -.9203 LSA 75.4 NSA 23.2 8SA .?

3GI 1113,! 802 842.8 THA 65.52 EL1 35.4 EL2 6,6 ALF 33.14

LAUNCH DATE APR 22 IS?! FLIGHT TI_ 196.00 ARRIVAL DATE NOV 4 1971

HELIOCENTRIC C(_iIC

RL 150,37 LAL ".DO

RP 209.99 LAP -1.15

RC 110,071 GL -30,95

PLANETOCENTRI¢ CONIC

C3 15,172 VHL 3,629

LNCH AZNTH LNCH TIME

SO.DO 19 43 45

80.00 21 52 14

63.09 23 32 58

63.09 23 32 58

63.09 25 32 58

63.09 23 32 58

63,D9 23 32 96

DISTANCE 479.425 EARTH TO NARD

LOL 211,23 VL 32.310 GAL -2.19 AZL 93.31 HCA 159.72 SMA 184,D1 [CC .18662 INC 3.3143 Vl 29.63t

LOP 1D.98 VP 23.298 GAP 7,08 AZP 86,89 TAL 346.02 TAP 145,74 RCA 149.67 APO 218,35 V2 66,111

GP 11.29 ZAL 118.01 ZAP 117o15 IT8 173,78 ZAE 156.98 ETE 150,34 ZAC 112.38 ETC 276.09 LVI -25.89

OLA -38,25 RAL 350,10 RAD 6639.6 VEL 11,543 PTH 6,59 VHP 3.419 DPA "8.92 RAP 308.69 ECC 1.2168

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

2201,45 7,57 53,88 209,22 137.11 20 20 2? 1201.4 25.24 36.59

1858.53 16,75 31.58 217,70 127.21 22 23 13 858,5 30.39 9.87

1570.21 25.t0 13,45 223,62 119.87 23 59 8 S?O.2 35.11 348,D9

1570.21 25,10 13.45 223.62 119.87 23 59 8 5?0,2 35.11 346.09

1570.21 25,10 J3.45 223.62 119,87 23 59 8 570.2 35.11 348.09

1570.21 25,10 13,45 223.62 119.87 23 59 D 570,2 35,11 348.09

1570,21 25.10 13,45 223.62 119.87 23 59 8 57D,2 35,11 348.09

DIFFERENTIAL COqRECTION|J

TDE -.3621 TRA -.1534 TC3 ",8167 BAU .2231

RDE -.2083 RRA ".4309 RC3 .9608 FAU .1669T

FOE 1.A031 FRA 7,13D4 FC-t2.2681 LSP 200t

BDE .4177 BRA ,4974 BE3 /,2671 FIP 2490

LAUNCH DATE APR 62 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 879.4 SGR 1163.1 SG5 1471.2 IT 29.0 SR 21.0 88 ?I.S

RRT .0374 RRF -,9804 RTF -,026T CRT ,8705 CRS .9107 CST ,5912

STAB 1456.2 R23 -.0584 R13 -,978T LSA T6.4 MSA 23.7 88A ._

801 1164.2 3G2 678,0 THA 86,24 ELI 34,? EL2 8.6 ALF 34.6?

FLIGHT TII_ I9$,OO ARRIVAL DATE NOV 6 1971

HELIOCENTRIC CONIC DISTANCE 483,585 EARTH TO MARS

NL 150.37 LAL -,DO LOL 211,23 VL 32.300 GAL -2,19 AZL 93.42 HCA 160,95 GNA 183.84 EC¢ ,18592 INC 3.4231 Vl 19.832

RP 21D.22 LAP -!,|2 LOP 12,20 VP 23.254 GAP 6.86 AZP 86.75 TAL 345.92 TAP 146.67 RCA 149.66 APO 218.02 V2 EG.OOS

RC 112./77 GL -31,84 6P 12,14 ZAL 1|7,80 ZAP 115o04 ET$ 175,86 2AE 155,00 ETE 151.40 ZAC 113.52 ETC 275.93 LVI -26,40

PLANETC_ENTRIC CONIC

C5 15,344 VHL 3,853 OLA -38.97 RAL 350,82 RAD 6659,? VEL 11,55D PTH 6.60 VHP 3,3?4 DPA "8,29 RAP 307.66 ECC 1,2186

LNCH AZNTN LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

SO,DO 19 52 51 2183.53 8,46 53.11 210.67 13T,09 20 29 15 |183.5 26.04 35,g5

DO,DO 22 I1 30 1613,09 18.60 29.17 219.95 126,42 22 41 45 613.1 31.80 6,65

81,6g 23 30 32 1588.39 25,43 15,16 224,80 120.58 25 57 O 588.3 35,8g )49.60

81.89 25 30 32 1558.30 65,43 15.16 224.80 120.58 23 57 O 588.3 35.69 349.00

81.99 23 30 32 1568,30 25,43 15.16 224,50 120,55 25 ST O 586.3 35.89 549.80

61,99 23 30 32 15R8,3D 25,43 15,|6 224,80 120,58 23 57 O 508.3 35.69 549.80

SI,Sg 25 30 32 1558,5D 25,43 15.16 224.80 120.58 23 57 O 508.5 35,69 349.80

OlFFERENTIAL CGIRECTION8

TOE -,5585 TRA -,0797 TC5 -.9250 BAU ,2464

ROE -,21RI RRA -,4779 RC$ |,0259 FAU ,19141

FOE t,4879 FRA 7,3_T2 FC'$2,41?R _$P 2133

BOg ,4166 ERA ,4845 BE3 I°3513 FSP 2565

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 893,7 SGR |265.7 863 15tl.6 ST 28,2 8R 22.1 33 72.9

RRT ",1454 8RF *.9652 RTF ,;,73 CRT .6045 CR5 .9502 CGt °5510

3GB 1549,4 R23 .1175 RI3 °.9783 LSA 77.6 NSA 24.2 88A .6

SGI 1278,4 $62 873,4 THA 101,14 ELI 34,2 EL2 10.8 ALF 36.40

LAUNCH DATE APR 22 1971 FLIGHT TIME _00.00 ARRIVAL DATE NOV $ ID?t

NELIO¢ENTfllC CONIC DISTANCE 487,751

RL 150,37 LAL -.DO LOt,. 2tl.23 VL 32.261 6AL -2,21 AZL 93.33 HCA 152.17 $NA

RP 210,43 LAP -l,O9 LOP 15,45 VP 23.211 GAP $.$5 AZP 36,62 TAL 345,$1 TAP

RC 114.307 6L -32,82 6P 13.10 2AL 117.74 2AP 112.90 ET3 173,96 ZAE 152.g3 ETE

PLANETOCENTRIC CONIC

¢3 13.563 VNL 3.683 DLA -39,T4 RAL 35t,62 RAD 6639.0 VEL 11.560 PTH 6.60 VHP

LNCM AZMTN LNCM TIN[ L-I TIN[ INJ LAT

50.00 20 3 11 2163.85 9.44

_O,D0 22 39 4 1?A_.31 61,2_

60.83 23 28 I? 16D?.37 25,76

80.83 23 28 IY 1607.37 25.75

60.83 23 28 17 1607.37 25,76

80.83 23 28 17 1607.37 25.76

60.83 23 28 1? 1607,37 25.76

DIFFERENTIAL CORRECTIONS

TOE -.3541 TRA -.OOll T¢3"1.D317 BAU .2717

RDE -.2173 RRA -.5296 RE3 1,0866 FAU .19545

FOg 1.5292 FRA ?.4962 FC-12,4752 $$P 2318

BDE .4155 BRA .52g6 BC3 1.4985 FRP 2626

EARTH TO MARS

183,$9 ECC .10531 INC 3.5461 Vt 21.$32

147,$8 RCA 141.65 APO 217,74 V2 26,053

!52,05 ZAC 114.36 ETC 276.76 LV! -26.D9

3,335 DPA -T.9? RAP 506.99 EC¢ t,2232

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

52.2T 212.33 136.85 20 39 14 1163.9 26.93 5d,6!

25.$2 222.92 125.08 23 6 21 T46.3 33.71 2,21

|6,g9 226.13 121.37 23 56 4 607.4 36.30 351.64

16,98 226.15 121.37 23 55 4 60?.4 36.30 351.64

16,98 226.13 121.37 23 $5 4 60?.4 36.30 351.64

16,98 226.13 121,3? 23 $5 4 G0?.4 36.30 351.64

16.98 226,13 121.37 23 55 4 607,4 36.30 331.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 938,6 3DR 1379.5 SG3 1545.8 ST 27,6 8R 23.4 88 74.1

RRT -,3242 RRF -.g890 RTF ,3558 CRT ,72f7 CR8 .g468 CDT ,4811

SGB 1668.6 R23 ,1909 R13 -,g?05 L3A 78,6 NSA 24.8 3SA .5

$61 t433,0 SG2 954.8 THA 109,70 ELI 35,6 EL2 13.3 ALF $8.49

709



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

f

LAUNCH DATE APR 12 |D?I

_£LIO¢ENTRIC CONIC

RL 13D.37 LAL -.DO

_P 21D.70 LAP -1.06

_C 116_46D GL "33.89

PLANETOCENTRIC CONIC

C3 13.$39 VHL 3,720

LNCH AZHTH LNCH TINS

SO.Q0 20 15 4

59.35 23 26 12

5g.5B 23 26 12

59.58 23 26 12

59.58 23 26 12

59.58 23 26 12

59.58 23 26 12

FLI;HT TIME |OeoO0 ARRIVAL DATE NOV 10 1971

DISTANCE 491.gE0 EARTH TO MARl

LOL 211.23 VL 3E,283 GAL -2.22 AZL 93.69 HCA 163.39 SHA 183.56 [CC .10479 INC 3.6863 Vl lJ.132

LOP 14.63 VP E3.t69 GAP t,44 AZP 86.4? TAL 343.68 TAP 149.08 RCA 141.64 APO 217.45 V9 29. D3D

GP 14.16 ZAL 117.56 9AP liD.?5 ETS 2?4.08 2AE 150.78 ETE 139.5| ZAC t15,31ETC 9?5.59 LVI -27,67

OLA -40.53 RAL 3S9.32 RAD 6E4O.O VEL |t.S?9 FTH 6.69 VHF 3.304 DFA "l.74 RAF 305,49 ECC 1.£E78

L-! TIME INJ tAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIN[ PO C$T TIN INJ 2 LAY INJ 2 LONG

2141.?g 10.33 51.32 914.26 136.67 20 SO 46 1141.8 27.90 33.41

1627.73 26.09 18.94 227.63 122.27 93 53 20 697.? 36.95 353.23

1827.75 26.09 18,94 227.65 122.2? 23 53 20 627,? 36,95 363.63

1627.75 26.09 18.94 997.65 192.27 23 33 20 827.7 38.95 353.63

1527.73 96.09 18.94 227,65 122.27 23 53 20 627.7 36.95 353.63

I627.73 26,09 18.94 227.85 122.27 23 53 20 627.7 36.95 353.83

t627.73 26.09 18.94 227.65 122.27 23 53 20 627.? 36.95 353.63

DIFFERENTIAL CCR_E¢TION8

TDE -.3511TRA .O809 TC3-1.1380 BAU ,2993

RDE ".2257 RRA -.3877 RE3 1.1495 FAU .19862

FOE 1.6065 FRA 7.6451 FC-12.4249 BSP 2570

BDE .4174 DRA .5933 Be3 1.6t75 FSP 2684

HID-COURSE EXECUTII_I AccuRACY ORBIT DETERMINATION ACCURACY

SGT 1018.0 SGR 1507.6 $63 1574.2 ST 2?.2 SR 25.0 SS 79.3

RRT -.4768 RRF ".99|9 RTF .487! CRT .6252 CRS .9605 CET .3842

SG9 1819.1 R23 .2156 R13 -.9693 LSA 79.9 NSA 25.4 SSA ,S

SG1 1616.3 862 834.6 THA 114.90 EL1 33.3 EL2 15.9 ALF 41.13

LAUNCH DATE APR 22 1971 FLIGHT TIME 904.00 ARRIVAL DATE NOV 12 tg?l

HELIOCENTR;C CONIC

RL 150.37 LAL -.00

RP 2|0.93 LAP -l.O2

RC 118.637 GL -33.08

PLANETOCENTRIC CONIC

C3 14.184 VHL 3.766

LNCH AZNTH LNCN TIHE

50.00 20 29 4

58.23 23 24 21

58,23 23 24 21

58.23 23 24 21

58.23 23 24 21

58.23 23 24 21

58.23 23 24 _1

DIFFERENTIAL CCRRE_TION8

TOE -.3480 ?RA ,1673 TC3-1.2399 BAU .3289

RDE -.237T RRA -.6536 RE3 1.2126 FAU .20058

FOE 1.6945 FRA 7.7697 FC-12.242? BSP 2889

DOE .4215 ERA .6747 BE3 1.7343 F3P 2?34

DISTANCE 496.092 EARTH TO NARD

LOL 211.23 VL 32.2?6 GAL -2.24 AZL 93.85 HCA 164.61 SMA 183.45 ECC .18435 INC 3.8479 Vl 29.632

LOP 15.87 VP 23.127 GAP 6.23 AZP 86.29 TAL 345.55 TAP 150.16 RCA 149.63 APO 217.27 V2 26.001

GP 15.37 ZAL _17.35 ZAP 1D6.58 ETS 174.23 ZAE 148.56 ETE 152.79 ZAC 116.80 ETC 2?5.42 LVI -28.47

DLA -41.52 RAL 353.53 RAD 6640ol VEL 11.586 PTH 6.63 VHP 3.281 DPA -5.76 RAP 304.35 ECC 1.2334

L-I TIME INJ LAT ;NJ LONG ]NJ RT ASC INJ AZHTH |NJ TIME PC) CST TIN IMJ 2 LAT INJ 2 LONG

2116.44 11.79 50.21 216.56 136.44 21 4 20 1116.4 29.01 32.01

1649.60 26.42 21.06 229.40 123.28 23 St 51 649.6 37.65 355.81

_649.6D 26.42 21.D6 229.40 123.28 23 5] 31 649.6 37.63 355.8]

1649.60 26.42 21.06 229.40 123,28 23 51 51 649.6 37,65 355.61

1649.60 26.42 21.06 229.40 123.28 23 51 51 649.6 37.63 355.81

|649.60 26.42 2l.O6 229,40 ]23.28 23 51 3] 649.6 37.63 355.81

1649.60 26.42 21.06 229.40 123.28 23 51 51 64g,6 37.65 355.81

MID-COURSE EXECUTION ACCURACY ONDIT DETERMINATION ACCURACY

SGT 1126.! SGR 1652,0 SG3 1393.3 8T 27.0 SR 26.9 $3 76.9

RRT -,5983 RRF -,S941 RTF ,6066 CRT .3159 CRS .9718 CST .2999

SGB 1999.3 R23 .219! R13 -.9698 LEA 81.4 NSA 26.1 93A .4

St! 1824.8 SG2 816.9 THA 118.36 EL1 33.2 EL2 18.8 ALF 44.88

LAUNCH DATE APR 22 1971 FLIGHT TIME 206,00 ARRIVAL DATE NOV 14 1971

H£LIOCENTRIC CONIC

RL 150.37 LAL -.DO

RP 231.20 LAP -.8g

RC ]20.$36 GL -36.41

PLANETOCENTRIC CONIC

C5 14.6t6 VNL 3.023

LNCH AZHTH LNCN TIME

SO,DO 2D 45 S?

56.75 23 22 47

56.75 23 22 47

36.73 23 22 47

56.75 23 22 47

56.75 23 22 47

56.75 23 22 47

DIFFERENTIAL C_R[CTION$

TDE -,3449 TRA ,2S92 TC3oi,3334 8AU .3613

flOE -,2537 IRA -.?2T9 RC3 1.291D FAU ,10214

FOE 1.7982 FRA ?.3414 r¢-11.9731BEP 3250

80[ .4282 8RA .?714 8C3 1.8490 _8P 2?31

DISTANCE 500.268 EARTH TO NAR$

LOL 211.23 VL 32.270 GAL "2.25 AZL 94.04 HCA 165.83 SNA 183.35 ECC .183g8 INC 4.0358 Vl 29,632

LOft I?.O9 VP 23.088 GAP 6.03 AZP 86.09 TAL 34_.4D TAP 131.23 RCA 149.62 APO 217.08 V2 25.9?2

GP 16.74 ZAL 117.09 ZAP 106.4| ET$ 174.42 ZAE 146.24 ET[ 132.90 ZAC 118.26 ETC 275.25 LVI -29o41

DLA -42.57 RAL 354.72 RAD 6640.3 VEL 11,605 FTH 6.65 VHP 3,266 DPA -4,62 RAP 303,17 E¢C !.2405

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH IMJ Y|HE PO CST TIN INJ 2 LAT INJ 2 LONG

208S,32 13.27 48.89 219.34 136.12 21 20 43 1086.3 30.30 30.31

1673.30 26.74 23.38 231.42 |24.44 23 50 40 6?3,3 38.41 350.22

1873.30 26,74 23.38 231.42 124,44 23 50 40 673.3 38,41 358.22

16?3.3D 26.74 23,38 231.42 194,44 23 50 40 673.3 38.41 358,22

1673.30 26.74 23.38 231.42 124.44 23 SO 40 873.3 38,4! 358,22

t873.3D 29.74 23.38 231.42 t24.44 23 SO 40 673.3 38.41 358.22

1673.30 26.74 23.38 231.42 124.44 23 50 40 6?3.3 38.41 358.22

H|D-COURSE EXECUT|ON ACCURACY 0RDIT DETERNINAT|ON ACCURACY

3GT 1258.| 3_ 18|4,4 363 1906,1 ST 27.1 3R 29.3 9_ 77,5

flRT -.8918 RRF ".9938 RTF ._84 CRT ,3969 CR$ .9004 COT ,2989

$GB 2207.9 R23 ,2123 Rt3 -.9?30 LSA 82,9 NSA 26,8 39A o4

3G1 2057,4 SG_ 801,1TNA 120.79 ELI 33,4 EL2 21.8 ALF 30,55

LAUNCH DATE A_R 22 1971 FLIGNT TIHE 208.00 ARRIVAL DATE MOV 18 !1?1

HEL|O¢ENTRIC CONIC

RL 150.37 LAL -.DO

RP 211.46 LAP -.95

RC |23.D35 GL -37.93

PLANETO¢ENTRIC CONIC

C3 15,163 VNL 3,894

LNCN AZNTN LNCN TIME

SO.DO 21 ? 5

55.12 23 21 34

55,12 23 2! 36

55.12 23 21 38

55.12 23 21 36

55.12 23 21 34

55.12 23 2] _9

D|ITAM¢[ 504.446 EARTH TO NAR9

k¢_ 211.23 VL 32.9G3 GAL -2.28 AZL 94.98 HCA 167.04 8NA 183.2_ ECC .18393 INC 4.25?? V! 29,632

LOP 16.30 VP 23,D44 GAP 5.83 AZP 85,85 TAL 345,24 TAP 132.28 RCA 149.60 APO 216.92 V2 23,942

GP 16,31 2AL ||6.?S 2AP 104.24 ET9 174.6S ZAE 145,B3 ETE 132o63 ZkC 1|9°91 ETC 275.09 LVI -30,53

OLA -43.75 RAL 356.07 RAD $840.6 VEL 11.628 PTH 6.67 VNP 3.265 DPA =3.27

L'I TIME ;NJ LAT INJ LONG INJ RT AGE ]NJ AZMTN INJ TIME POEST TIN

2048.86 lS.IO 47.21 222,81 135.67 21 41 14 1048.9

1699.22 27.06 25.94 233.80 125.7e 23 49 $5 699.2

1699,22 27.06 25.94 233.90 196.78 23 49 $3 699.2

1699.22 27,D6 25.94 233.B0 129.78 23 49 55 699.2

1699.22 2?,06 23.94 233.80 125,78 23 49 55 699.2

169_.22 27.06 23.94 233.80 ]25.78 23 49 55 699.2

1699.22 2?.06 25,94 233.8D 125.78 23 49 55 6g9.2

OIFFERENTIAL CQRRECTZONS

TOE -.3419 TRA .3334 ?C3-1.4|79 8AU .3966

RDE -.2766 RRA -.6108 RE3 1.3486 FAU .20218

FOE 1.8971 PRA ?.6635 F¢-11.5439 D3P 3677

BD£ .4398 ERA .9945 BC3 t.9666 F3P 2?60

RAP 301.97 £CC 1.24g5

INJ 2 LAT INJ 2 LONG

31.87 28.12

39.23 .92

39.23 .92

3g,23 .92

39.23 .g2

39.23 .92

3g.23 .92

ORDIT DETERNINAT|ON ACCURACY

ST 27.4 SR 32,] S$ ?8,5

CRT ,2747 CRS .9870 C$T .1172

LSA 84.8 NSA 27.5 SSA .4

ELI 34.2 EL2 24.7 ALF 59.94

MID-COURSE EXECUTION ACCURACV

3ST 141D.? SGR 1999.D $63 1605.4

RRT -.7601 RRF -.9971 RTF .7650

SGB 2446.6 R23 .2012 RI_ -.9766

$G! 2313,l SG2 791,3 THA 122.46



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUN¢M OATE APR 21 1671

MELIOCEMTRI¢ CONIC

RL IS0.$7 LAL -,OO

RP' 211,?S LAP -.62

RC I_S.SO| 6L -SS.l?

PLANETOCENTR|C CONIC

C3 16.663 VHL S.686

LNCH AZMTH LNCH TINS

50,00 21 35 12

Ss.2g 23 20 SS

55o29 23 20 SS

55.29 23 2O 55

53,29 25 20 53

53.29 23 20 56

53.29 23 20 55

_LIGNT TIME ItS.D0 ARRIVAL OAT[ NOV IS ll?l

OISTANCE 506,628 EARTH TO NARI

LOL 211.E3 VL 52.260 GAL "2,]0 kZL 94,52 NCk 168.25 INA Ill,It [CC ,IS346 IN¢ 4,|E36 VI 26,IS!

LOP IS.S1 VP 23,003 GAP $.i3 AZP IS.S? TAL 345.06 TAP tS3,31 RCA 148.58 4PO 218.80 Y2 2S,S|!

GP 20.14 2AL I16.$3 ZAP 102,0? [T3 174.93 ZAE t41,3| ETE 1|2.59 ZAC 121.82 ETC 274,66 LVI -31.87

OLA -46,09 RAL 3S?.S? RAD 6640.g YEL 11.$58 PTH S,?O VHP 3.27S SPA "1,67 RAP $00,73 £CC I.EItl

L-! TIME |NJ LAT INJ LONG INJ RT A8¢ INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

1998.59 17.54 44.92 22?.35 134.97 22 8 31 996.6 33.91 25,05

1?2T.gT 27,36 28.60 236,61 127,36 23 49 43 ?28.0 40.11 4.00

172?.97 27.36 28.80 236.61 127.36 26 42 43 ?28.0 40./1 4.00

1727.97 27,36 26,80 236.6! 127.36 23 49 43 ?2s.0 40.11 4.90

1727.97 27.36 28.89 236.61 127.36 23 49 43 ?28.0 40.11 4.99

1727.97 27.36 28.$0 236.61 127,36 23 49 43 ?28.0 40.11 4.00

1727.97 27.36 26.80 236.61 t27.36 23 48 43 728.0 40.11 4.00

DIFFER[HTIAL ¢CRRECTIOkIS

TOE -.3383 TRA .4537 TC3-1.4804 6AU ,4354

ROE -.306g RRA -.9064 RE3 1.4164 FAU .20080

FDE 2.0283 FRA 7.8192 FC-10.gs68 63P 4153

BDE .4581BRA 1.0136 BE3 2.0532 FSP 273?

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION A¢¢URAEY

5GT 1579.1 SGR 2209.4 $03 1389.8 6T 28.1SR 35.6 8S 76.4

RRT -.$103 RRF -.9960 RTF .8168 CRT .1536 CR6 .9918 CST .0270

SGB 2?13.6 R23 .1878 R13 -,9802 LSA $6.9 MIA 28.3 &SA .3

SGI 2599.3 SG2 766,5 THA 123.55 ELI 36.2 EL2 27.2 ALF 73.61

LAUNCH DATE APR 22 1971 FLIGHT TINE 212,00 ARRIVAL DATE NOV 20 1971

HELIOCENTRIC CCNIC

RL 150.37 LAL -.00

RP 212.01 LAP ".89

RC 127.366 GL -41.69

PLANETOCENTRIC CONIC

¢3 16.780 VHL 4.096

LNCH AZMTH LNCH TIME

50.00 22 18 34

51.23 23 21 3

51.23 23 21 5

51.23 • 23 21 3

51,25 23 21 3

51.23 23 21 3

51.23 23 21 3

DISTANCE 312,806 EARTH TO MARS

LO(. 211.23 VL 32,237 GAL -2.33 AZL 94,83 HCA t69.46 SMA I63,13 ECC ,18331 INC 4.8491 Vl 29,83Z

LOP 20,72 VP 22,963 GAP 5,43 AZP 85,23 TAL 344.87 TAP 154.33 RCA 149.56 APO 216.70 V2 23.BR0

GP 22.29 ZAL 113,78 ZAP 99.92 ST8 175,28 ZA[ 138.65 ST[ 132.15 ZA¢ 124,04 ETC 274.82 LV| -33.49

DLA -46.64 RAL 339.60 RAD 6641.4 VEL 11.697 PTH 6.73 VHP 3.305 DPA .27 RAP 299.44 E¢C |.276|

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1917.19 21.41 41.03 234.02 133.37 22 30 31 917.2 37.01 19.75

1760,19 27.60 32.03 240.00 129.22 23 30 26 760.2 41.05 ?.55

1760,Ig 27.60 32.03 240.00 129.22 23 30 23 ?60,2 41,05 7.55

1760.19 27.60 32.03 240.00 129.22 23 30 23 760.2 41.05 ?.55

1760.19 27.60 32.03 240.00 129.22 23 50 23 ?60.2 41.05 ?.55

1760.19 27.60 32.03 240.00 129.22 23 SO 23 ?60.2 41.05 ?.55

1760.19 27.60 32.03 240.00 129.22 23 30 23 760.2 41,05 7.55

DIFFERENTIAL CCRRECTION$

TOE -.5524 TRA .5593 TC3-1.5363 BAU .4782

ROE -,35?5 RRA-l.0186 RC3 1.4789 FAU .19724

FOE 2,1996 FRA ?.7008 FC-10.1766 BSP 4705

BDE .4881 BRA 1.1620 BE3 2.1318 FSP 2693

LAUNCH DATE APR 22 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAET

SGT 1759.6 $GR 2434.3 SG3 1537,6 6T 28.9 3R 40.0 SS 80.4

RRT -,8463 RRF -.9987 RTF .8488 CRT ,0396 CR9 .9932 CST -,OS??

SGB 3019.9 R23 .1735 R13 -.9835 LSA sg,? NSA 29.1 $SA .5

SGI 2913.1 302 788.8 THA 124,09 ELI 40.0 EL2 28.9 ALF 66.57

FLIGHT TII,_ 214.00

DI3TANCE 516.988

ARRIVAL DATE NOV 22 1971

EARTH TO MARS

RL 190.37 LAL -.00

RP 212.29 LAP -.85

RC 129.850 6L -44.07

PLANETOC£NTR|C CONIC

C3 18.014 VHL 4.244

LNCH AZNTH LNCH TIN(

48.88 23 22 24

48,$6 25 22 24

46.88 2_ 22 24

48.88 23 22 24

46.68 23 22 24

48.88 25 22 24

48.08 23 22 24

L(X. 211.23 VL 32.234 GAL -2.36 AZL 95.26 HCA 170.66 3MA 183.09 ECC .10321 INC 5.2562 VI _9.662

LOP 21.92 YP 2E.B2S GAP 5.24 AZP 84.81 TAL 344.67 TAP 133.33 RCA 149.54 APO 216.63 V2 25.848

GP 24.86 ZAL 113.06 ZAP 97.80 ETS 173.71 ZA[ 133.82 ETE 151.52 ZAC 126,88 ETC 274.72 LVI -35.48

OLA -48.44 RAL 1,98 RAD 8_11.9 VEL |I. 749 PTH 6.78 VHP 3.358 DPA 2.$2 RAP 298.11 ECC 1.2965

L-I TIME INJ LAT INJ LONG INJ RT ASE [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

1794.88 27.74 35.71 244.18 131.45 23 32 20 796.9 42.02 11.72

1798.68 27.74 36,71 244.18 131.45 23 32 20 796.9 42.02 11.72

1796.$8 27.74 35.71 244.16 131.45 23 52 20 796.8 42.02 11.72

1796.88 27.74 35,71 244.16 131.45 23 52 20 ?Ds,g 42.02 11,72

1796.$8 27.74 35,71 244.16 131,45 23 32 20 796.9 42.02 11.72

1796.88 27.?4 35.71 244.16 131.43 23 32 20 796.9 42.02 11.72

1796,SS 27,74 05.7! 244.18 13|.45 23 32 20 ?g6.g 42,02 11.72

DIFFERENTIAL COqRECTION8

TOE -.3204 TRA ,S71l TCS-I.SS3$ 8AU ,3268

ROE -.4290 NRA-I.14S6 RCS 1.3366 FAU .19166

FDE _.4049 FRA 7.4329 FC3-6.2122 SIP 5308

BDE .5354 BRA 1.$291 2C3 2.1867 FSP 2383

'LAUNCH DATE APR 22 16?1

HELIOCENTRIC C_llC

RL 150,37 LAL -,00

RP 212.57 LAP -,$2

RC 132,156 _. -46.92

PLANETOCENTRIC CONIC

C3 19.744 VHL 4.443

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

46.19 23 23 42 1869.50 27,66

46.19 23 25 42 1839.50 27.66

46.19 23 23 42 1839.50 27.66

41.19 23 26 42 1839.S0 27,68

46.19 23 23 42 1839.50 2?.68

46.19 23 23 42 1839.30 27.68

46.19 23 25 42 1839.50 27.68

DIFFERENTIAL CCRRECTION8

TOE -.SOLD TRA ,7871 TE3-I.SSO0 BAU .5858

RDE -.569? RRA-I.2934 RC3 1.5883 FAU .10399

FOE 2.6549 FRA 7.036? FC3-8.0675 BSP 5918

DOE .6173 ERA 1.5140 BE3 2.2193 FSP 2423

MID-COUR3E EXECUT|O_ ACCURACY OR61? OETERMtHATIOH ACCURACY

SGT 1949.3 5DR 2735.4 SO3 1300,7 ST 25.9 SR 4S.S 58 01.1

RRT -.S744 RRY 0.9981RTF ._,|S CRT °.0703 CR5 .iD?S [ST -.|410

S_2 3338,9 R23 ,1363 R13 -,9565 LSA 93.1MSA 29,? SSA .2

5GI 3264.D 362 792.6 THA 124.23 ELl 43.6 £L2 29.7 ALF 94,82

FLIGHT T|NE 216,00 ARRIVAL DATE NOV 24 1971

DISTANCE 521.179 EARTH TO MARS

L04.,. 211,23 VL 3t,232 GAL -2,39 AZL 95,73 MCA 1T1,06 6MA 183,03 ECC ,IS319 INC 3,7601 Vt 29,631

LOP 23.13 VP 22,883 GAP 3,05 AZP $4,28 TAL 344,46 TAP 1S6,32 RCA 149.32 APO 216,56 V2 23,816

GP 2?,66 Z&L 214,12 ZAP 85,?4 [T8 176,25 ZAE 132,73 ETE ISD,66 ZAC 129,84 [TC 274,6? LV| *37,92

DLA -30.34 RAL 3,02 RAD 6642,? VEL t1,$22 PTH 6.64 VNP 3.446 SPA 3.51 RAP 296,72 ECC 1.3249

INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

39.94 249.42 134,14 23 $6 22 8_g,s 42,9? 16,71

3g.gA 24g.42 134.14 23 36 22 639.5 42.9? 16,71

39.94 249.42 134.14 23 36 2E _39.5 42.g? 16,71

39.94 249.42 134.14 23 36 22 $39.5 42,g? 16.71

30.94 249.42 134.14 23 36 22 839.5 42.g? 16.71

39.94 249,42 |34,14 23 36 22 $39.5 42.g? 16.71

39.94 24g.42 134.14 23 56 22 839.3 42.9? 16.71

MID-cOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2144,5 $GR 3039.6 $G3 1411.7 ST 30,g 3R $2.5 SS 81.?

RRT -.8g39 RRF -,9993 RTF .8g46 CRT -,1675 CRS ,9988 C$T -.2152

6GB 3?36.3 R23 .1443 R13 -.g890 L$A 97.3 MSA 30.3 SSA .2

$G| 3648.3 SG2 806.3 THA 123,95 ELI 52.g EL2 30.3 ALF g9.39

711



JPL TM 33-100
EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

f

LAUNCH DAYt APR _ 19?t FL|GHT T|I_ 218,0Q ARRIVAL DATE kOV 28 1|91

HELIOCEHTRIC CONIC DIIYANCE 321.351

RL 150.$7 LAL o.OO LOL _$1.28 VL $2.290 GAL -2.42 AZL 96.48 HCA 173.05 8HA

RF 81_,88 LAP -o78 LOP 24.32 VP 22.844 GAP 4.86 AZP 03.56 TAL 344.24 TAP

RC 194,475 GL -$0,39 ;P 31,T5 ZAL 112,86 ZAP 93,76 ET9 t76,92 ZAE 129,38 (TE

PLANETOCEN7RIC CONXC

C3 22°300 VHL 4,722 DLA -S$,DD RAL 9,03 RAD 1648,8 VEL II, 929 PTH 6,93 YHP

INCH AZHTH LHCH TIME L'| TINE |NJ LAT INJ LONG |NJ RT A8C tNJ AZNTH INJ

43,10 23 32 20 1890,27 27,27 44,84 2§5,18 137,39 24

43,10 23 32 20 189D,_7 27,27 44,84 258,18 |32,30 24

43,10 23 32 20 189D,27 27,27 44,84 256,18 I37,39 24

43.10 23 32 20 1890.27 27.27 44,64 256.18 137.39 24

43.I0 23 32 20 1890.27 27.27 44.84 256.|8 13T.39 24

43,10 23 32 2D t890.27 27.27 44.84 258,18 137,39 24

45.10 23 32 20 1890.27 27.27 44.84 236.18 137.39 24

CIFFERENTIAL CC_RECTIONO H[O-COUR$E EXECUTION ACCURACY

TOE -,2528 TRA .9157 TC3-1,4918 BAU .8538 SGT 2342,6 $GR 3443.2 SG3 1285,4

RD[ -.7296 RRA-1,4687 RC3 1,6086 FAU ,1712D RRT -,90g2 RRF -,gg97 RTF ,9093

FOE 3.0169 FR4 6.4388 FC3-8.6483 BSP 6831 $GB 4164.6 823 .1302 R13 -.9912

ODE .7722 BRA 1,7308 BE] 2,1923 PSP 2203 $81 4082,5 $G2 822,3 THA 123,27

EARTH TO NAR8

183,05 [CC .19521 |NC 4,4420 Vl 22,852

15T.30 RCA 149,49 APO 216.B8 V2 25.702

149,59 ZA¢ 133,62 [T¢ 274,19 LV! -40,07

3,589 DPA 9.09 RAP 295,26 [CC 1,3970

TIRE PO CST TIN |NJ 2 LAT INJ 2 LONG

3 50 690,3 43.7? 22,75

3 50 99D,3 43.77 22,75

3 50 890.3 43.7? 22.75

3 50 890.3 43.7? 22.78

3 50 850.3 43,7? 22,75

3 50 890,5 43,77 22.75

3 50 890.3 43,77 22.75

(_RBIT DETERMINATION ACCURACY

ST 31.7 SR 62.7 80 82.9

CRT -.2794 CR& .9996 CST -.3972

L$A 104.4 NSA 30,2 88A ,!

[41 63,8 EL2 30,1 ALF 100.39

LAUNCH OATE APR 22 1971 FLIGHT TIHE 220.00 ARRIVAL DATE NOV 28 1971

HELIOCENTRIC CONIC

RL 150.37 LAL -.00

RP 213,16 LAP -.75

RC 136.814 GL "34,68

PLANETOCENTRIC COMIC

C3 26,367 VHL 3°183 DLA -$5.81 RAL

LNCH AZMTH LNCH TIHE L-I TIN_

39.59 23 44 43 1952.89

39,59 23 44 45 1952.89

39.59 23 44 43 1952,89

39.59 23 44 43 1952,89

39.39 23 44 45 1952.89

39,59 23 44 43 1952,89

39,59 23 44 43 1952,89

DIFFERENTIAL CCRRECTION$

TOE -.1471 TRA 1.0334 TC3-1.3827 BAU .74i7

808-1,Q757 RRA-t,6694 RC3 1,5880 FAU o15344

FDE 3.488! FRA 5,5654 PC$-3,D_83 OSP 7394

ODE t,0857 8RA 1,9740 BC3 2,1041 F$P 1879

DISTANCE 529.530

LCL 211.23 VL 32.249 GAL -2.46 AZL 97.47 HCA 174.24 SNA

LOP 23,52 VP 22,805 GAP 4,68 AZP 82,57 TAt. 344.01 TAP

GP 36.46 ZAL 111.17 ZAP 91.91 ET8 177.77 ZAE 125.59 ETE

EARTH TO NARD

183.02 (CC .18330 INC 7.4700 Vl 29,632

158.26 RCA 149,47 APO 216.56 V2 25.749

148.22 ZAC 138.44 ETC 274,84 LV| -44.76

14.68 RAD 6845.6 VEL 12,D97 PTH 7.07 VHP 3.027 DPA 13.59 RAP 293.98 ECC 1.4339

INJ LAT |NJ LONG |NJ RT A3C |NJ AZHTH ZNJ TIME PO C$T TIN |NJ 2 LAT INJ 2 LONG

26.18 50.47 265.19 /41.29 24 17 16 952,9 44.09 30.14

26.18 5D.47 265.19 141.29 24 17 18 952.9 44,09 30.14

26,18 50.47 263,19 141,29 24 17 16 952,g 44,09 30,14

26.18 50.4? 265,19 141.29 24 17 16 952.9 44.09 30.14

29,18 50,47 265,19 14J,29 24 17 16 952,9 44.09 $0,14

26,18 50.47 265,19 141,29 24 17 16 932.9 44.09 30.14

23.18 30.47 265,19 141,29 24 17 lG 952.9 44.09 30.14

N_D-C04J_$E _XECUT|CW ACCURACY C_D|T DETERMINATION ACCURACY

$GT 2835,7 3GR 3887.2 SG3 1107.8 3T 32.5 3R 78,0 $8 84.G

RRT -,9199 RRP -,9998 RTP ,9193 CRT -,4242 CR3 ,9999 CST -,4385

$GB 464l+! R23 ,1174 813 -,9929 LSA 118,0 NSA 29,1 384 ,I

$C1 4563,2 5G2 847.0 THA 122.21 ELl 79,4 EL2 28.9 ALF 101,59

_AUNCH DATE APR 28 1971 FL|GHT TI_ 222.00 ARRIVAL DATE kK)V 30 1971

HELIOCENTRIC C_NIC

RL I50.3T LAL -.OO

RP 213,48 LAP -.71

RC 139.171 GL -60.09

PLANETOCENTRIC CONIC

C3 33.$63 VHL 5.793

LNCH AZMTH LNCH TIME

35.75 ; D11 47

35.75 D 11 47

35.7S O 11 47

3_.73 0 I1 47

]_.75 D 1! 4?

]5.75 0 it 4?

35.73 O It 47

O[FFERENT [44 CORRECT|ON8

TOE .1209 TflA 1,2tg7 TC3"1.1930 2AU .0§15

80(-1.780S RRA-1,8072 RC3 1,4738 FAU .12858

POE 4.0967 FRA 4,]9?4 FC3-3,284E 68P 8358

ERE 1.7828 ERA 2.28_8 8C3 1,8977 PIP 1492

RAP 291.98 ECC 1.5524

INJ 2 LAT INJ 2 LONG

1033.6 43.29 39.01

1033.6 43.29 39.01

1033.8 43.29 3g.gt

1033.6 43.29 39.01

1033.8 43,25 3g,ol

1033.6 43.29 39.01

1033.8 43.29 39.01

ORBJT DETERRINATION 4CCURACT

37 38,7 9R 194,2 08 87,?

CRY ".0830 CR| I,UUUO COT -.8851

LSA 130.3 NOA 25.3 804 ,I

[41 107.0 [42 20,0 ALF 103.03

D|$TANCE 533.704 EARTH TO MARS

LOL 211.23 VL 32.249 GAL -2,5D AZL 98.97 HCA 175.45 SNA 183.01 [CO .18344 |NC 8,9897 Vt 29.832

LOP 26.71 VP 22,766 GAP 4.50 AZP 81,06 TAL 545,77 TAP 15g.2D RCA 149.44 APO 216,58 V2 23,714

GP 42.31 ZAL 108.89 ZAP 90.29 ET$ 178.$1 ZAE 12t.25 ETE 146.67 ZAC 144.33 ETC 275.24 LVI -49.44

DLA -59.04 RAL 23,04 RAD 8648.4 VEL 12.$68 PTH 7.30 VHP 4.244 OPA 19.24

L-! TIN£ INJ LAT INJ LONG INJ RT A$C ]NJ AZNTH [NJ TIRE PO CST TIN

2033.58 23.82 b8.81 277.86 145.78 0 45 4Q

2D33.$8 23,82 58.81 277.86 145°78 O 45 49

2033,56 23,02 58.81 277,86 143.79 0 45 40

2033.58 23.02 36.81 277.86 143.78 9 48 40

2033.39 23.82 36.5_ 277,60 145.78 D 45 4O

2033.58 23.82 36,81 277,89 145.78 0 45 40

2033,58 23.82 56,81 277,66 I45.78 0 45 40

NID-COUR$E EXECUTION ACCURACY

8GY 2725.8 9GR 4414,2 SG3 873.4

RRT -,928S RRF ".9899 RTF ,_79

SGB 5189.0 R23 .7052 R13 -.9944

$81 5113.9 5GZ 873.5 THA 120.83

LAUNCH DATE APR 22 1971 FL|GHT T|N( 235.00 ARRIVAL DATE DEC 14 1171

HELIOCENTRIC CONIC

8L lSD.37 LAL -.DO

RP 218,71 LkP ".48

RC 150,143 6L |1.52

PLANETOCENTRIC CONIC

C3 25.481 VHL _.048

LNCH AZHTH LNCH TIME

]0.DO 11 22 39

80.00 9 4? 51

10.22 9 28 29

60.22 9 25 29

60.22 9 25 29

60.22 g 28 29

60.22 9 25 29

DIF_ERENTI4_ C_RR_CTION3

TD_ 2.9030 TRA 1.0821 TC$-2.|8D$ BAU .9697

ROE 2,8317 RRA 1.913_ RC3-1.8294 FAU ,09088

_OE 4.4989 FRA 3.20?2 FC3-3.0807 B3P 10558

BDE 4,0554 BRA 2.1983 9C3 2.8465 FSP 1173

DI6TANC[ 583.100 EARTH TO MAR8

LOt. 211.|5 VL 32.285 _AL -2.88 AZL 62.98 NCA 183.78 8HA 193.24 [CC ,18507 INC 7.0437 Vl 29.032

LO_ 34,93 VP 22,500 GAP 3,22 AZP 97,03 TAL 34|,37 TAP _85,32 RCA |49,16 APO 217,31 V2 25,481

GP -46.81 ZAL 114.36 ZkP 82.03 ETA 170,_7 ZAE 110.25 ETE 203.32 ZAC 55.82 ETC 272.15 LVI 33.13

DLA 40.15 HAL 321.02 RAD 88#5.2 VEL 1_.060 PTN ?.04 VHP 4.744 D@A -68.35 RAP 313.45 ECC 1.4184

L-I TIME INJ LAT |NJ LONG |NJ RT ARC INJ AZNTN )NJ TIRE PO C$T T|M INJ 2 LAT INJ 2 LONG

4088.92 -4D,84 181.31 218,$2 62,73 12 30 46 3D86,9 -47.49 140.78

4343,84 -25,08 191.83 206.78 55.gg 11 0 I5 3343.6 -34,93 187,80

44D6.54 -_0,45 195,24 204,81 54,66 10 38 58 3406,5 -33,0? 172.2D

44D8.54 -20.45 195.24 204.81 54.66 tO 38 56 3406.S -33.07 172.20

4402.54 -20.45 195,74 204,8I 54.86 10 38 56 3406.3 -33.07 172.2D

44D6,54 -20,45 1g5,24 204,81 54.66 10 36 56 3408,5 -33.07 172.20

4406.54 -2D.45 195.24 204,81 34,88 10 38 58 3408,$ -33.07 172.2D

NI_-COUR$E _XECUI'_ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 42?8.3 _GR 48?D,8 8G3 96D.3 3T 166,5 88 168.3 88 108,6

RRT ,9624 RRF *gg9s NTF .9583 CRT .g935 CR$ -.9g99 CST -.9g19

$GB 8332.7 R23 .1383 R15 .g901 L$A 288.8 USA 15.1 8SA .1

881 8273,4 $82 884.? THA 47.82 EL! 235,0 EL2 13.4 ALF 44.96

712



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE APR 82 It?1

MELIIXENTRIC CONIC

RL 150.3T LAb -.09

RP 21G,04 LAP ".42

RC 158.631GL 40.55

PLANET_ENTMIC CONIC

C3 18.352 VML 4,294

LNCH AZMTM LNCM TIME

SO.D0 12 58 ?

60.00 12 53 19

70.00 12 43 26

T9,25 11 41 11

?9.25 11 41 11

?9.25 11 41 11

110.00 17 42 52

FL|GNT TIN][ E$O.O0 ANRIVAL gATE DEC 19 t�TI

OISTANC[ 587.259 EARTH TO MARl

bOL tit.t3 Vb 3t.tST GAb "E,9| AZL 65.04 NEE 184.$0 BMA 183.30 ECC .18648 INC 4.95T9 Vl 29,&32

LOP 36, t| VP 2_.462 GAP 3,12 AZP 94,04 TAL 34|,26 TAP 166,16 RCA 149,12 APO 217,48 V2 25,424

-35.?? ZAL 119.55 2kP 79.51 ET$ 170.02 2AE 111.39 ETE 195.34 2AC 62.68 ETC 271.80 LVI 2T.22

DLA 30.10 NAb 326.50 RAG B642.1 VEL 11.763 PTH 6.76 VHP 4.115 DPA -62,15 RAP 306,37 ECC l.$OlO

L-I TIN[ [NJ LAT INJ LO_IG INJ RT ASC ZNJ AZMTN IMJ TIME PO CST TIM INJ 2 LAT [MJ 2 LONG

3742o21 -47.37 161.23 211.33 64.97 t4 0 30 2742.2 -43,79 116o82

3755,02 -39,13 150.84 209.79 79.48 13 38 54 2755.0 -39.29 !19,68

3784.23 -30.56 150.73 207,32 73.94 13 46 30 2784.2 -34.15 122,60

3980.83 -18.06 160.46 202.2T 65.51 12 47 32 2980.8 -26.59 136.25

3980.63 -18.06 160.46 202.27 65,51 t2 47 32 2980.8 -26.59 138.25

3980.83 -18.08 160.46 202,2T 65.31 12 47 32 2980.8 "26.59 136.25

2631.05 -30.56 79.65 207,32 73.9A 18 30 3 |831.1 -34.15 5I,SI

DIFFERENT IAL CQRRECTIQMS

TOE 2.2493 TRA 1.3454 TC3"3.0066 BAU .8929

ROE 1.8823 RRA 1,7643 RC3-2.0508 FAU .11673

FOE 4.7619 FRA 4.7116 FC3-S.5069 66P 10320

BOE 2.9330 ERA 2,2188 EC3 3.6394 FSP 1678

MIO-CQURSE EXECUTION ACCURACY Oi_6IT OETERNINATION ACCURACY

SGT 4473.5 8GR 4106.6 SG3 930.1 8T 153.7 SR 132.4 65 118.7

RRT .g6T4 RRF .gggs RTF .964g CRT .9940 CRS -.9999 CST -.9g21

SG8 6072,6 R23 ,1473 HI3 .9888 LSA 235.1 NSA 13.? 66A .2

801 6023_3 802 771.9 THA 42.47 EL1 202.5 EL2 _1.0 ALF 40.72

LAUNCH DATE APR 22 1971 FLIGHT TIME 240.00 ARRIVAL DATE DEC 18 1971

HELIOCENTRIC COqZC

RL 150.3T LAL -,00

RP 216.39 LAP -.39

RC 161.134 GL 31.64

PLANETOCENTRIC CONIC

C3 15.272 VHL 3,908

LNCH AZMTH LNCH TIME

50.OO 13 54 19

60.00 14 6 38

?O.O0 14 26 15

80.00 15 1 32

90.00 16 ? 2

100.00 17 44 24

110.00 19 25 42

DISTANCE 571.421

LOL 211.23 VL 32.271 GAL -2.97 AZL 86.33 HCA 186.06 8MA 29.g32

LOP 37.27 VP 22.42g GAP 2.95 AZP 93,65 TAL 340.93 TAP 25.366

GP -34.23 ZAL 123.30 ZAP 77.18 ET$ 170,03 ZAE 111.66 ETA 22.42

DLA 22.13 HAL 330.41 MAD 8640,7 VEL 11.633 PTH 6.67 VHP 3.784 DPA -56.98 RAP 302.35 ECC 1.2SI3

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

3522.17 -46,86 130.I6 203.43 101.14 14 53 ! 2522,2 -37.01 100.13

3489.37 -40.08 128.44 204.66 94.59 15 4 4T 2489.4 -33.90 99.20

3431.55 -34,15 124.01 204.91 89.26 15 23 27 2431,5 -30.88 9S.7T

3320.63 -29,53 115.38 204.65 85.37 15 56 53 2320.9 -28.45 88.00

3109.47 -27.63 99,64 204,48 83.82 16 58 51 2109.5 -27,45 72,63

2795.40 "29.53 76.74 204.65 85.37 19 30 59 1795.4 -28.45 49.3?

2476.37 -34.15 52.93 204,91 89,26 20 ? 0 1478,4 -30.69 24.69

EARTH TO MARS

183.37 ECC .18704 INC 3.6661 Vl

166,98 RCA 149.0T APO 217.68 V2

195.98 ZAC 68.22 ETC 271.57 LV!

DIFFERENT IAL CCRRECTION6

TOE 1.8503 TRA 1.S223 TC3-3.7345 BAU .6765

ROE 1.3456 RRA 1.5881 RC3-2,1176 FAU .13691

FOE 4.6692 FRA S.8114 FC3-7.8746 |8P 9606

8D£ 2.2678 BRA 2.1884 6C3 4.2931FSP 1980

MID-CCdJRSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

6GT 4056.6 8GR 35?6.4 $G3 1124.1 6T 140.4 8R 105.9 96 120.1

RRT .5705 RRF ,9955 RTF .9686 CRT .9949 CRS -.9997 CST -.9924

668 5871.5 R23 ,1389 R13 ,g$S6 bSA 212.7 MSA 12.1 68A .2

80t 5830.9 SG2 688.8 THA 37,31 ELl 175.4 EL2 8.5 ALF 86.87

LAUNCH DATE APR 22 1971 FLIGHT TIME 242.00 ARRZVAL DATE DEC 20 1971

HELIOCENTRIC CONIC

RL 150.3T LAL -.00

RP 216.78 LAP -.35

RC 163.649 GL 25.0!

PLANETOCENTRIC CONIC

C3 23.789 VHL 3.713

LNCH AZMTH LNCM TIM(

90.00 14 33 1

60,00 14 94 30

70.00 13 25 59

SO.O0 16 14 3?

SO,DO 17 27 12

100,60 16 3? 29

llO.OO 20 25 25

DISTANCE 575.583

LOL 211.23 VL 32.275 GAL -3.03 AZL 87.21 HCA t87.21 SMA

LOP 88.43 VP 22.388 GAP 2,78 AZP 92.77 TAL 340.59 TAP

GP -29.83 ZAL 125.94 2AP 75,04 ETS 170.16 ZAE 111,31 ETA

EARTH TO MARS

183.44 ECC .18785 INC 2.TSgT VI 29,63_

167.79 RCA 149.02 APO 21T.66 v2 25.347

193.2! ZAC 72.65 ETC 271.40 LVi 16.97

DLA 15.90 RAL 333.39 MAD 6639.9 VEL 11.569 PTM 6.61 VHP 3,594 DPA -52.80 RAP 299.74 ECC 1.2266

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

3366.90 -43.63 I16°59 198.92 111.24 IS 29 10 2368.9 "30.97 90.49

3311.72 -38.08 113.60 201.27 104.33 15 49 41 2311.7 "28.47 67.29

3219.05 "33./1 10T.55 202.53 98.91 16 19 38 2219.0 -26.11 81.10

3068.82 -29.44 96.53 203.06 95,24 1T 5 44 2066.6 -24,32 ?0,26

2832,36 -28.03 79.44 203.19 93.89 18 14 24 1832.4 -23.62 53.29

2541,09 -29.44 57,8g 203.06 95.2A 19 39 59 1541.1 -24.32 31._4

2265.68 -33.1! )6,47 202.53 58,92 21 3 1! 1265,9 -26,11 10.01

DIFFERENTIAL C(_RECTION$

102 !.6149 TRA 1.9900 TC3-4.2859 |AU ,8680

MO[ 1,0359 RRA 1.3996 R¢$-2,6144 FAU .1§282

FOE 4.S204 FRA 8.8546 FC3-9.5822 BlP 9522

BDE 1.918G ERA 2.1945 6C3 4.7085 FSP 222?

MIg-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT 4052.9 SGR 3t35.3 803 1261.8 ST 131.1 SR 86.8 88 119,t

NRT .9724 flRF ,9593 RTF ._,11 CRT ,9965 CR8 ",9999 ElY -,9934

8GB 5778.1 R23 .1685 RI3 .9645 LSA 197,0 ilia 10.5 88A ,)

SGI 5745,0 SG2 61?.9 THA 32.57 EL1 tST,t EL2 6.1 ALF 33.48

LAUNCH DATE APR 22 1971 FLIGHT TIME 244,00 ARRIVAL gATE DEC 22 1971

HELIOCENTRIC CONIC DISTANCE 579.745

RL 150,3T LAb -.00 bO_ 211.23 VL 31,290 GAb -3.t0 AZL 67.84 HCA 188.36 8HA

RP 217,01 LAP -.31 LOP 39.68 VP 22,351 GAP 2.61 AZP 92,14 TAL 340.23 TAP

RC 190.1T8 r_. 1g._3 _P -28.28 Zkb 12T,82 ZAP 73.05 ETS 170,34 ZAE 110,5T ETA

PLANETOCENTRIC CONIC

C3 13.049 VML 3.612 DLA 11.04 RAL 33$.?? RAD 6639.6 VEL 11.S38 PTM 6.58 VMP

LNCM AZMTN LNCN TIN( L-I TIME INJ LAT |NJ LONG

80,90 15 1 42 3257,74 -40.51 10T,76 196.82 117,47 IS 56 0

60,00 15 29 12 3184,57 -35.48 104.01 199.68 110.52 16 22 16

?0.00 16 7 49 3070.94 -31.00 96.53 201.37 105.11 16 59 0

80,00 17 3 30 2996.47 -2?.74 84.18 202.26 101.51 17 51 47

90.00 16 19 23 2651.60 -26.52 66.45 202.52 100.21 19 3 34

100.00 19 46 22 2370.94 -27.T4 45.55 202.26 101.51 20 25 53

110.00 21 7 IS 2117.76 -31.00 25.45 201.3T 105.11 21 42 33

DIFFERENTIAL CCRRECTION6 NIO-COUR$E EXECUTION ACCURACY

TDE 1,4660 TRA 1.6466 TC3-4,6293 BAU .$69? 8GT 5049.4 8DR 2786.4 303 1354,2

ROE .6386 RRA 1.2522 RC8-1,8513 FAU ,1814T RRT ,9739 RRF ,9990 RTF ,9730

FDE 4,3582 FRA 7,268T FC'10.?128 BSP ggOG $GB 5757,6 R23 ,1T52 R13 .9835

BOE 1.6989 DRA 2.2310 6C3 4.9687 FSF 2396 $Gt 5731.0 SG2 $53.0 THA 28.37

EARTH TO MAR8

183.$2 EC¢ .18826 INC 2,1591 Vl 29,632

168.59 RCA 148,97 APO 218.08 V2 25,306

190.96 ZAC 76.22 ETC 2T1.26 LV! 16.4T

3.481 DPA -49.41 RAP 29T.89 ECC 1.2147

INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

228T.T -26.13 84.33

2184,6 -23*92 79.61

20?0.9 -21.66 71.70

1896.5 -20.32 59.23

1651.6 -19.73 41.48

1370.9 -20.32 20.60

111T,6 -21.86 .62

ORS|T DETERMINATION ACCURACY

8T 124,7 8R 73.1 8S 116.?

CRT .6961CR$ ",9661 CST -.9946

LSA 165.6 NSA 8.g $SA .5

EL1 144,5 EL2 3.9 ALF 30,3?

T13



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

f

LAUNCH DAT[ AP! 12 liT]

HELtO¢EMTRIC CO_JlC

RL 150.37 LAL ".D0

RP 81?,43 LAP -.28

RC _88,71? GL 15.31

PLANETOCENTRIC CQNIE

C3 12.894 VHL 3,SI3

LNCH AZNTH LNCH TIME

50,00 t5 23 58

60.00 15 55 48

?O.O0 18 39 22

80.00 17 39 44

gO.0O 18 57 42

1_0,00 20 22 36

liE.DO 21 38 49

FLIGHT TIME 24t,OD ARRIVAL DATE DEC 24 1171

DISTANCE S83.904 EARTH TO MARl

LOL 211o25 VL 32.211 GAL -3,18 AZL 88,32 HCA lag,S| IMA 183.61ECC olBBR7 IMC J,ITBS Vl 21.132

LOP 40.73 VP 22,314 GAP 2,45 AZP 91.15 TAL _3g,S? TAP 169.30 RCA 146,91APO 218,30 V2 25.219

GP -83.3g ZAL 129.20 ZAP 71.19 ETS 170.55 ZAE 109.58 ETE 189.tE ZAC 79.13 ET¢ 271.15 LV! 12.97

DLA ?,22 RAL 337.75 RAD 6639,4 V[L 11,S22 PTH 1,57 VHP 3,413 DPA "46,64 RAP 206.49 ECC 1.2081

L-Z TIME |NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CIT TIM INJ 2 LAT INJ E LONG

3174.89 °$?.T3 101.76 IRE.D? 121.47 IS 11 53 2174.g °22.34 lO.lO

3090.18 "33.0/ 9T.23 199.14 I14.59 16 47 II 2090.2 -20.27 74.25

2g81.gg -28.8| 08.81 201.11 109.20 17 26 44 1962.0 o18.36 65.19

2772.93 -25.76 75.54 202.18 105.64 18 25 57 17T2.9 -16.94 51.62

2521.34 -24.82 57.36 202.52 104.37 19 39 43 1521.3 -18.40 33.38

2247.41 -25.?6 36.91 202.t8 105.64 21 0 3 1247.4 -18.94 22.98

2008.81 -28.81 17.72 201.11 109.20 2E 12 17 ]008,8 -]8,36 354.11

UIFFERENTIAL CORRECTIC_S

TOE 1.3990 TRA /.9945 TC3-4.g00z DAU .8785

RDE .7067 RRA 1.1242 RC3-1.$712 FAU .18872

FOE 4.2092 FRA 7.7]06 FC-11.3703 BSP 9598

BEE 1.5406 BRA 2.2895 8C3 5.]774 FSP 2513

LAUNCH DATE APR 22 1971

NEL!OCENTRIC CONIC

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5243.5 8DR 2459,T SG3 1413.G ST 120.4 SR 63.1 II 114.1

RRT .9?48 RRF .9985 RTF .9746 CRT .9993 CR$ -.9983 C3T -.9958

SGB 5TSD.B R23 .]786 RI3 .9824 L$A ]77.3 N8A 7°9 $1A .9

801 5769.4 $02 497.7 TMA 24.?4 ELl 135.9 EL2 2.0 ALF 2?.64

FLIGHT TIME 248,00 ARRIVAL DATE DEC 28 1971

DISTANCE 588.062 EARTH TO MARS

RL 150.37 LAL -.00

RP 217.79 LAP -.24

RC 171.268 GL 11.93

PLANETOCENTRIC CONIC

C3 t2.557 VHL 3.544

LNCH AZNTH LNCH TIME

50.00 ]5 41 49

60.00 16 18 57

70.00 17 4 14

80.00 18 8 1

90.00 19 27 29

tOO.OO 20 50 53

110.00 2Z 3 40

LOL 211.23 VL 32.291 GAL -3.23 AZL 88.70 HCA 190.65 SMA 183.70 ECC .18g88 INC 1.2999 Vl 29.832

LOP 41.87 UP 22.27? GAP 2.28 AZP 91.28 TAL 339.50 TAP 170.15 RCA 148.85 APO 2]8.54 V2 25.229

GP -21.00 ZAL 130.2S ZAP 69.44 ETS 170.73 ZAE 108.43 ETE 187.63 ZAC 81.52 ETC 271.05 LVZ 10.90

DLA 4.18 RAL 339.38 RAD 6639.3 VEL 11.517 PTH S.S6 VHP 3.373 DPA "44.36 RAP 295.40 ECC 1.2097

L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZHTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3111.83 "35,40 9?.55 196.05 124.15 ]6 33 40 2]]].8 -19.37 77.04

30]8.35 -30.87 92.34 199.26 117.31 17 T 13 20]8.4 -17.38 70.43

2879.26 -2S.82 83.]9 201.38 11].98 17 32 ]3 1879.3 -15.53 60.44

267g.52 -23.89 69.23 202.57 108.46 18 52 40 1879.5 -14.17 48.06

2423.09 -22.80 30.76 202.96 107.20 20 7 52 1423,1 -]3.85 27.4?

2153.99 -25o89 30.60 202.57 108.46 21 26 47 1154.0 -14.17 ?.43

1928.08 -26.82 12.11 201.38 111.98 22 35 46 926.1 -15.55 349.39

DIFFERENTIAL CCRR(CT]ON8

TDE 1.2987 TRA 2.1287 TC3-5.1232 BAU .8966

RDE .6090 RRA 1.0078 RC3-1o515J FAU .17192

FOE 4.0364 FRA 7.g814 FC-11.8252 DSP 9644

BOG 1.4343 8RA 2.3552 8C3 5.3425 FSP 2539

LAUNCH DATE APR 22 197|

HELIOCENTRIC CONIC

RL 150.37 LAL -.DO

RP 218.15 LAP -.20

RC 175.829 GL 9.12

PLANETOCENTR]C CONIC

C3 12.554 VHL 3.543

LNCH AZNTH LNCH TIME

50.00 ]5 59 29

60,09 16 34 14

70.00 17 24 25

80.00 18 30 51

90,00 t9 51 28

100.00 Zl 13 42

|!0,00 22 25 51

MID-COURSE EXECUTION ACCURACY

SGT 5431.6 SGR 2189,1 3G3 1446.4

RRT .9760 RRF .9979 RTF .9794

SGB 5859.1 R23 .1762 R15 .9822

8GI 5839.3 3G2 443,4 THA 2].50

FLIGHT TIME 250.00

DISTANCE 592.213

LOL 211.23 VL 32.297 GAL -3.30 AZL 89.00 HCA ]g|.?9 8HA 183.?g ECC .19044 INC .9961

LOP 43.0] VP 22.24t GAP 2.12 AZP 90.98 TAL 339.13 TAP 170.91 RCA 148.7g APO 218.79

GP -Ig.oI ZAL 131,09 ZAP 87,78 ET3 170,g2 ZAE 107.19 [TE 186.40 ZAC 83.52 ETC 2To,g8

DLA 1,74 RAL 340.82 RAO 6639,3 V[L 11.516 PTH 5.56 VHP 3.351 DPA -42.44 RAP 294.59

L-_ TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CIT TIN _NJ E LAT

3063.15 -33.49 94.46 199.44 129.01 1S 4? 32 20S3.1 -17.04

2962.75 -29.09 IS.73 199.74 119.23 ]7 23 31 1962.7 -13.08

28t5.14 -25,12 ?S.g9 201.97 113.94 18 11 20 1515.] -]3.27

2807.13 -22,25 84.48 203.25 110.44 19 14 18 1807.1 -11.92

2346.98 -21.18 45.?? 203.$8 109,t9 20 30 35 1347,0 -11.48

2081.I0 -22.25 25.$5 203.25 110.44 21 48 24 1081.6 -!1.92

]881.96 -25.12 7,91 201.97 113.94 2_ 54 53 892.0 -13.27

ORBIT DETERMINATION ACCURACY

ST 117,2 8R 55.0 8l 110.7

CRT °9998 CR$ -.9g72 C$T -.9968

LSA 170.2 MSA 8.6 S$A .9

ELI 189.5 EL2 .9 ALF 25,15

ARRIVAL DATE DEC 28 1971

EARTH TO MARl

V] 28.632

V2 25,189

LVI g,18

£¢C 1.2086

INJ £ LONG

74,77

17.53

56.89

41,88

23.00

3.23

345.78

DIFF[RENTIAL CORRECTIONS

YO[ 1,292| TR4 2,2_05 TC3-3.2857 |AU ,Rill

ROE _5494 RRA ,9173 RC$-1,3340 FAU ,17022

POE 3,9S9A FRA l.|AS? FC-tl.t3t4 BtP grit

ROE 1,3714 BRA 2.4481 6C3 5,4313 lip 1134

LAUNCH DATE APR 22 1971

HELIOCENTRIC CORIC

RL 130.37 LAL -.00

RP 218.51 LAP ".IT

RC !?1,400 GL S.SO

PLANETIXENTRIC CONIC

C3 12,939 VNL 3.535

LNCH AZMTM LNCH TIME

30.00 11 8 4?

S0,00 18 48 38

?0,00 17 41 9

90.00 18 49 42

90.00 20 11 14

100,00 21 32 34

110,00 22 40 33

DIFFERENTIAL CORRECTIONS

TOE 1.2447 TRA 2.4117 TCS-3,3882 _AU .9286

ROE .5022 RRA .8384 RC3-1./819 _AU .|8847

FOE 3.9029 FRA 9.4255 FC'11.5418 DSP 10223

BDE 1.3422 BRA 2.552? BE3 5.4988 F8P 2887

NIO-COURSE EXECUTION AccuRAc7 ORBIT DETERMINATION ACCURACY

307 3920.0 3GR 1970.7 SG3 ]417.2 IT ]IS,I 3R 49.8 18 109.9

RRT .9744 RRF ,9998 RTF ._.SO CRT .99_4 CR8 "._958 Clt "*V979

log 59S3.5 RR) ,1S00 R13 .960? LSA SIT.! NIA S,S $IA 1.1

801 5940.8 802 419.3 TNA 18.96 ELI 126.3 EL2 |.l ALF 23.13

FLIGNT TIME E$2.OO

D|GTANC[ $96,361

LOL 111.R6 VL 32.30_ Ekk "3.37 AZL 89_25 HCA 198.92 SNA

LOP 44.13 VP 28._04 GAP ],96 AZP 90.?6 TAL 338.74 TAP

GP -17.33 ZAL 131.80 ZAP 16.21ET3 171.11ZAE 105.90 ET[

ELk ".24 RAL 342.06 RAD 6936.4 VEL 11.320 PTH 6.37 VHP 3.343 DPA -40.82 RAP 293.81ECC 1.2080

L-i TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3025.10 -31.95 RE.IS 197.03 127.34 16 59 12 2025.1 -15.19 ?3.05

291g.12 -2?.60 $5.g8 200.43 120.62 17 37 17 ]919.1 "13.25 15.30

2?84.88 -23.89 ?5.7? 202.?3 115.39 19 27 14 1794.7 -]1.44 54.09

2530.02 *20.85 80.82 204.07 111.87 1g 32 ]2 1550.0 -10.10 38.$0

2286.8g -]g. Tg 4].g2 204.5] 110,62 20 49 2] 1286.g -9.80 11.52

2024.49 -20.85 22.19 204.07 111.87 22 6 ]8 1024.5 -t0.10 359.97

1811.48 -23,sg 4.69 202.?3 115.36 23 ID 47 811.5 -11.44 343.01

NID-COUR8E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT $803.$ $GR 1783.1 SG3 1474.8 IT 116.2 8R 45.3 18 108.3

RRT .g730 RRF .9959 RTF .9762 CRT .9978 CR8 -.9938 CST -.898?

SG8 6073.D R23 .1789 R13 .g799 LIA 165.0 N8A S.4 SSA 1.3

8GI $060.2 $02 693.9 THA ]6.7] EL1 124.1 EL2 2.8 ALF 21.20

ARRIVAL DATE DEC $Q 19YI

EARTH TO MARS

166.86 tCC .19126 INC .7471 VI 28.132

l?l.|? RCA 148.73 APO 2|9.08 V2 23.149

183.38 ZAC 85.22 [TC 270.91LVl 7.?3
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR 28 lSTt

HELIOCENTRIC ¢0N!¢

RL 150.37 LAL -,O0

RP 216.A8 LAD ",13

RC ITl.181 64. 4,87

PLANETOCENTRlC CONIC

C3 12,776 VNL 3.3?4

LNCM AZNTH LNCM TIRE

50.00 16 18 15

IO.DO 1? 0 49

TO.OO 17 55 19

80.00 16 5 32

90.00 20 2T 50

FL|6MT TIN[ _$4,00 ARRIVAL DATE JAN ! 1872

DIITANCE 800.908 EARTH TO MAR1

LOL 211,13 VL 32,309 GAL "3.44 AZL 89.46 HCA 194,0R IRA IS4.00 [CO ,19205 INC .$3?8 Vt 29.632

LOP 45.28 VP 22.168 GAP 1.80 AZP 90,92 TAL 338.35 TAP 1?2.41RCA 148.66 APO 219.33 V2 25,109

6P °13.89 ZAL 132.41ZAP 64.71ETD 171.29 2A( lO4.SS ET[ 184.53 ZAC 86,68 ETC 270.66 LV| 6,48

OLA -I,l? RAL 343,23 RAO 6139,4 VEL 11.826 PTH 6,57 VMP 3,344 DPA "39,44 RAP 293,23 ECC I,llO3

L'| TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CBT TIM INJ 2 LAT INJ 2 LONG

2903.13 "30.70 90.39 197,79 1_6.32 17 9 11 |995,1 "13.73 71.69

2884.36 "26,38 83,87 201,22 121,64 IT 48 53 1884,8 "11.?8 83.56

2724.51 -22.49 T3,26 203.59 216,41 18 40 39 1724.5 "9.9? 51.91

2504.43 -19.67 57,95 204.99 112.93 19 47 1T 1504.4 -8,62 36.02

2238.8? -18.61 38.89 205.44 111.69 21 5 9 1238.9 "8.12 16.77

100,00 21 48 24 1978.81 -19,6?

110.00 22 54 41 1771.33 "22.49

DIFFERENT IAL CCRRECTION6

TOE 1.2276 TRA 2,5383 TC3-5.4809 BAU .9537

ROE .4618 RRA .7392 RC3-1.0670 FAU ,16879

FOE 3.7875 FRA 8.4893 FC-11.4376 BSP 10379

BD( 1.3116 BRA 2,6494 BCS 5.5838 FSP 2652

LAUNCH DATE APR 22 1971

19,_2 204.99 112,93 22 21 23 978,9 -8.62 357.39

2.t8 203.59 1t6.41 23 24 13 771.3 -9.97 340.83

MID-COURSE EXECUTION ACCURACY (_RBIT DETERMINATION ACCURACY

$GT 5983.0 3DR 1616.3 SG3 1469.1 3T 116,0 SR 41.3 SS 105.8

RRT .9723 RRF .9937 RTF .9772 CRT .9950 CR6 ",9911CST -.9992

$GD 6197.5 R23 .1713 813 .9800 LSA 162.2 NSA 5.4 SSA 1,5

SG1 6186.7 $G2 365.5 THA 14,T? ELI 123.0 EL2 3,9 ALF 18.53

FLIGHT TIME 256.00 ARRIVAL DATE JAN 3 1972

HELIOCENTRIC CONIC

RL 150.37 LAL -.00

RP 219,25 LAP -,09

RC 181,572 GL 3.23

PLAN(TOCENTRIC CONIC

C3 12.957 VHL 3.600

LNCN AZMTH LNCH TIME

80.00 15 28 18

60.00 17 11 17

70.00 19 ? 16

90.00 19 19 2

90.00 20 41 58

100,00 22 I 54

/10.00 23 6 44

LOL 211.23 VL 32.316 GAL

LOP 46,41 VP 22.13! GAP 1.63 AZP 90.35 TAL 337.95

GP -14.65 ZAL 132,96 ZAP 63,27 ETS 171.46 ZA( 103.26

DISTANCE 604.650 EARTH TO MARS

-5.32 AZL 89.64 HCA 195.19 SNA 184.11 ECC .18290 INC .359? Vl 29.632

TAP 173.14 RCA 148.59 APO 219.62 V2 25,068

ET[ 163,81 ZAC 8?.91 ETC 270.81 LV! 5.42

DLA -3,2| RAL 344.26 RAD 6639.5 VEL 11.534 PTH 6.58 VHP 3.352 DPA -38.23 RAP 292.75 ECC 1.2132

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2971.47 -29.69 89.04 198.60 129,05 17 17 49 1971.5 -12.5? 70.64

2857.14 "25,39 82.22 202,09 122,41 17 58 54 183?.1 -10.60 62.19

2692.41 -21,$1 71.29 204.51 117.19 18 52 10 1692.4 -8,78 50,19

2467.81 -18.68 55.68 205.94 113,73 20 0 10 1467.8 -7.42 33.97

2200.21 -17.62 36.49 206.42 112.48 21 18 38 1200.2 -6.91 14.58

1942.28 -18.68 17.05 205.94 113,73 22 34 16 942.3 -7.42 355.34

1739.22 -21.51 .21 204.51 117.19 23 35 43 739.2 -e.?9 339.11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2261 TRA 2.6697 TC3-5.3580 BAU .9769 SGT 6159.! SGR 1474.4 SG3 1458.7 ST 116.8 SR 38.3 SS 104.2

RDE .4336 RRA ,693T RCS -,9367 FAU .16690 RRT .9702 RRF .9914 RTF .9776 CRT .9911 CRS -.9878 CST -.9995

FOE S.7163 FRA 6.8448 FC-11,1318 BSP 10629 SG8 6333.1 R23 .1649 813 ,9798 LSA 161.0 MSA 5.6 SSA 1,5

BDE 1.3005 BRA 2.7584 BC3 5.6398 FSP 2640 861 6323.5 SG2 348.2 THA 13.12 ELI 122.8 EL2 4.8 ALF 18.04

LAUNCH DATE APR 22 1971 FLIGHT TIME 258.00 ARRIVAL DATE JAN 5 19?2

DISTANCE 608.787

LOL 211.23 VL 32.323 GAL "5.59 AZL 89.79 HCA 196,31 SNA

LOP 47.54 VP 22.095 GAP 1.47 AZP 90.20 TAL 337.55 TAP

GP -|3,57 ZAL 133.47 ZAP 61.90 ETS 171,62 ZAE 101.93 [TE

MELIOCENTRIC CONIC

RL 150.3? LAL -.00

RP 219.62 LAP "*08

RC 184.172 GL 1.84

PLANETOCENTRIC CONIC

¢S IS.168 VHL 3.$29 DLA -4.32 RAL 345.22 RAD 6859.6 VEL 11.543 PTH 5.59 VHP 3.355 DPA -37.18 RAP 292.3? [CC 1.2167

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 36 11 2952.81 -28.88 87.99 199.45 129.61 l? 25 24 1952.8 -ll.6r 69.82

60.00 IT 20 21 2835.32 -24.59 80,94 202.98 122.99 18 ? 36 1835.3 -g,66 $1.12

70.00 18 17 42 2666.88 -20.70 69.74 295.45 117.79 19 2 9 1666.T -7.82 48.82

80.00 19 30 39 2438.29 -|7,86 33.57 206.92 114,33 20 I1 17 1438.5 -S,44 32.33

90.00 20 54 T 2168,98 -IS.50 34.57 207,41 113,09 21 30 16 1169.0 -5.92 12.81

100.00 22 13 31 1912.78 -17.86 15.24 206.92 114.33 22 45 24 912.8 -6.44 353.69

110.00 25 l? 9 1713.49 °20.70 588.S$ 205,45 117.79 23 45 42 713,5 -T.82 337,74

DIFFERENTIAL CORRECTIONS NIO-COUR8[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1,2311TRA 2.7895 TC3-5.8218 6AU 1.00|2 SGT $530.4 SGR 1350.2 SG3 1442.6 ST ll?.g SR 35.6 $3 I02,8

ROE .411S RRA .S$51RCS -°8600 FAU ,16450 RflT .9672 RRF .9884 RTF ._,78 CflT ,9860 CR3 -,8638 CST -.999Y

FOE 3,6463 FRA 8.5656 FC-10.1152 DSP 10884 SG5 6472.8 823 .1575 RID ,9795 LSA 160.2 RSA 6,1 SSA I.S

80_ 1.2981BRA 2.8?06 8C3 5.$872 FSP 2619 SG! 6464.1SG2 535.8 THA 11.69 EL! 123,1 EL2 5,T ALF 16.72

LAUNCH DATE APR 22 1971 FLIGHT TIME 260.00 ARRIVAL OAT( JAN ? |S72

HELIOCENTRIC CONIC O[3TANCE 612,920 EARTH TO MARS

RL ISO.S? LAL -,00 LO(. 211,23 VL 32.330 GAL -3,67 AZL 89,65 HCA 167.43 IRA 194.34 ECC ,19470 INC .0614 Vl 26.632

RP 216.63 LAP -.02 LOP 48,66 VP 22.059 GAP 1.31AZP 90.07 TAL 337.t4 TAP IT4.57 RCA 148.44 APO 220.23 V2 24,887

RC IS6.T81GL .65 GP -12.62 ZAL 133.93 ZAP 60.58 ETS IT1.?? ZAE 100,61ETE 162.69 ZAC 89.95 ETC 270,75 LVI 3.64

PLANETOCENTRI¢ CONIC

C3 13.404 VML 3.661DLA -5,24 RAL 346.11RAD 6636,6 VEL 11,553 PTH 6.60 VHP 3,$82 OPA -56.26 RAP 292.06 ECC 1,2206

LNCM AZNTH LNCH TINt[ L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.O0 16 43 8 2938,13 -28,25 87,18 200.32 130.02 17 32 6 1938.2 -10.92 69.19

S0.D0 17 28 18 2818.01 -23.64 79.93 203,89 123.44 18 15 16 1818.0 -8.92 60.27

?0.00 16 26 46 2646.08 -20,04 68,50 206.41 118,25 19 10 52 1646.1 -7.04 47,72

80.00 19 40 45 2414.49 -1T.|6 52.43 207.91 114,80 20 20 59 1414.5 -5,65 31.00

90.00 21 4 40 2143.73 -16.11 33,02 206.4| 1t3,56 2! 40 23 1143,7 -5,12 11.56

100.00 22 23 36 1696.98 -17.16 13,60 207.91 114,60 22 55 5 889.0 -5.65 352.37

110.00 23 26 13 1692.90 -20.04 557.42 206.41 118,25 23 54 25 692.9 -7.04 336.64

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.2416 TRA 2.927'9 TC3-5.6773 BAU 1.0269 8ST $498.6 SGR 1241,8 3G3 1422,9 3T 119.4 SR 33.8 SS |01.1

ROE *394? RRA .5822 RC3 -.??66 FAU .16200 RRT .9634 RRF ,9846 RTF .9780 CRT .9798 ORS -.9791CST -,9998

FDE S,5893 FRA 8,$596 FC-10.4634 BSP 11117 SGB 6616.2 823 .1491 813 ,9?94 LSA 159.9 NSA 6.T SSA 1.3

ROE 1.$030 BRA 2.9853 6C3 3.7304 FSP 2381 SG1 6608.1SG2 327,4 THA 10,46 EL1 123,9 EL2 6.5 ALF 15,56

EARTH TO MARS

184.22 ECC .19379 INC *2052 VI 29.632

173.86 RCA 148.52 APO 219.92 V2 25.028

183.21 ZAC 8g.00 ETC 270,T8 LVI 4,48
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JPL TM 33"100

/

EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LA_CH DATE AP! 2! 1671

HELIOCENTRIC CONIC

RL 150,37 LAL -.DO

RP 220.SE LAP .01

RC 169.399 GL -.36

PLAHETOCENTR|C ¢0N1¢

C3 13.G59 VHL 3.696

LNCH AZMTH LNCH TIME

50,00 16 A9 18

60.00 17 35 19

?Q,O0 18 34 44

90.00 19 49 34

90,D0 21 13 52

100,00 22 $2 26

110.00 23 34 10

FLIGHT TII_ 282.00 ARRIVAL DAT_ JAN 6 1972

D|8TANCE 617,048 EARTH TO MARS

LOL 61|,23 VL 32,$37 GAL -3,TS AZL 90,04 HCA |98,55 8HA 184,46 ECC ,16S6S INC .0096 VI 26,858

LOP 49.78 VP 22,023 GAP 1,1S AZP 89.96 TAL 336,T| TAP 175.27 RCA 146,57 APO 220,55 V2 24.94l

GP -11,78 ZAL 134,41ZAP H,31ET8 171,9! ZAE 99,31ETE t82,26 ZAC 90.79 ETC 270,74 LVI 2,90

DLA -6,02 RAL 346,94 RAD 6639,9 VEL |1.S64 PTH 6,8| VHP 3,403 DPA -SS,4A RAP 281.85 [CC |.2249

L-| TIME INJ LAT INJ LONG [NJ RT ASC INJ AZNTH [NJ TIN[ (DO CST TIM ENd 2 LAT ZNJ 2 LONG

8826,76 -27,75 86,55 201,20 130,34 17 36 S 1626.8 -10.36 86,69

6804,40 -23,43 79.14 204.81 125.78 16 22 3 1904.4 -8.33 99,60

2629.70 "t9,51 67,53 207,36 118.61 t9 18 34 1629,7 -6.48 48,86

2395.39 -16,64 5t,28 208.89 11S,16 20 29 30 1395.4 -5,01 29,RS

2123.AI "|5,56 31,?6 209,40 t]3,92 21 49 16 1123,4 -4o48 10,25

1869.87 -16,64 12,64 208.69 t15.16 23 3 36 869.9 -5,01 331,32

1676,52 -19,51 356.45 207,36 118,6! 24 2 ? 676,5 -6,45 535.7T

01FF(RENTIAL CCRRECTIONS

TOIl 1,2582 TRA 3.0574 T¢3-5.7201 BAU 1.0524

ROE .381? RRA .5348 RC3 -.702? FAU .16908

YDE 3,5359 FRA 9,5365 FC-10.0827 89P 113T1

BOE 1,3149 ERA S,1037 6C3 9,7831FSP 2544

MID-COURSE EXECUTION AccuRAcY OR2ZT DETERMINATION ACCURACY

6GT 6663,1 8GR 1146.5 863 1400,3 6T 121,I 3R 32.1 33 99.?

RRT ,9585 RRF ,9797 RTF .9781 CRT .972? CR3 -.9737 C$T -.9g98

3GB 6761.0 R23 ,1403 R13 .9792 LSA |60,0 NSA 7,3 83A 1,5

SGI 6T53.5 SG2 322.4 THA 9.39 EL1 129.1 EL2 7,2 ALF 14,22

LAUNCH DATE APR 22 1971 FLIGHT TIME 264.00 ARRIVAL DATE JAN 11 1971

H_LZOCENTRIC CONIC

RL 150.37 LAL -.00

RP 220.74 LAP .05

RC 192.025 GL -1,29

PLANETOCENTRIC CONIC

C 3 23.932 VHL 3.733

LNCH AZHTH LNCH TIME

50.00 16 54 50

60,00 17 41 33

70,00 18 41 46

80.00 19 57 21

90,00 21 21 56

100.00 22 40 IS

110.00 23 41 12

DISTANCE 621.171 EARTH TO MAR8

LOL 211,23 VL 32.549 GAL -3,85 AZL 90.15 HCA 199.66 6MA 184,88 £CC .19663 INC ,1470 Vl 29.632

LOP 90.89 VP 21.987 GAP .89 AZP 89.86 TAL 336.30 TAP 175.96 RCA 146.29 APO 220,87 V2 24.904

GP -11,03 ZAL 134.87 ZAP 58.09 ETS 172.05 ZAE 98.03 ETE 181,87 ZAC 91.84 ETC 270.73 LVI 2.22

DLA -6.67 RAL 347,72 RAD 6640,0 VEL 11.576 PTH 6.62 VHP 3.426 DPA -34.71 RAP 291,65 ECC 1.2295

L-I TIME INJ LAT INJ LONG IHJ RT AIC IHJ AZHTH INJ TIME PO ¢6T TIN INJ 2 LAT INJ 2 LONG

2918,15 -27,36 86.09 202,08 130.57 17 43 28 1918.1 -9.93 66.32

2793.86 "23,03 76.54 205.72 124,D5 16 28 T 1793.9 -7.8? 99,09

2616.82 -19.09 66,77 208.31 118,87 19 25 23 t616,8 -5,94 46.16

2560.21 -16.20 50.36 209.86 115.43 20 3? 1 1380,2 -4,50 29.11

2107,17 -IS,1/ 30,8! 2/0.39 114.19 21 57 5 I107,2 -3.R6 9,34

1694,88 -16,20 11,?3 209.86 115.43 23 11 ? 854.7 -A,SO 350.46

1663.64 -19.09 355,68 208.31 118.87 24 8 58 663,6 "S.g4 335,99

DIFFERENTIAL CCRRECTION8

TDE 1,2824 TRA 3.190T TC3-9,7483 IAU 1.0760

RUE .3725 RRA °4920 RC3 ".6389 FAU °15551

FOE 3°4966 FRA 8.50?6 PC3-9.6638 29P 11664

BD[ 1,3554 8RA 3,2284 8C3 5,7803 FSP 2511

LAUNCH DATE APR 22 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

8GT 6825.4 8DR 1063.2 8G5 1376,3 iT 125,3 6R 30,6 83 66,6

RRT ,9525 RRF ,9737 RTF .9781 CRT .9648 CR6 -.96?6 CST -,6997

SG8 6907.7 R23 .1317 RI5 ,9791 LEA 160.7 MSA 7,9 89A 1.4

961 6900.3 962 320,8 THA 8.46 EL1 126.8 EL2 7,9 ALF 13,60

FLIGHT T1ME 266.00 ARRIVAL DATE JAN 13 1972

DISTANCE 625.289 EARTH TO MARS

RL 150.37 LAL -.00

RP 221.12 LAP .09

RC 194.659 GL -2,07

PLAN£TOCENTRIC CONIC

CS _4.219 VHL 3,7T1

LNCH AZNTH LNCH TIME

50.00 16 59 49

lD,00 17 47 "8

70,00 18 48 1

SO.DD 20 4 13

90.00 21 29 7

!00,00 22 47 |

tlO,O0 23 47 27

LOL 2II.23 VL 32,358 GAL -3,92 AZL 90.24 HCA 200.77 6HA 184.71 [CC .19764 INC ,2404 Vt 29.832

LOP 52,00 VP 21.952 GAP ,62 AZP 89.77 TAL 335.8? TAP 176,66 RCA 148.20 APO 221.21 V2 24,863

GP -10,37 ZAL 135.31 ZAP 56.92 ET3 172.18 ZAE 96.7? ETE 181.54 ZAC 92,20 ETC 270.?3 LVI 1.61

DLA -7,21 RAL 348.46 RAD 6640,2 VEL 11,588 PTH 6.63 VHP 3.452 DPA -54.05 RAP 291,$3 ECC 1.2349

L-I TIH( [NJ LAT 1NJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2911.75 -27.06 15,74 202,96 130,74 1T 48 20 1911,7 -9.61 $0.04

278S,89 -22,73 78,08 206.64 124,22 19 33 34 1785,9 -7.52 36,Y0

2608.6T -|8.76 69,|6 209,25 119,08 19 31 28 i806.9 -5oST 45.69

2388,30 *15,85 49.65 210,83 115,64 20 43 42 1368.3 -4.10 28,45

2094.38 -14,7s 30.05 211.36 114.40 22 4 2 1094.4 -3,Is 8,82

1842.77 -|S,SS 11.02 210.83 115.64 23 t7 48 842.8 -4,10 349,8_

1853.69 -18.78 355.10 209.25 II9,OS 24 15 1 653,? -$.5_ $34,57

OIFFERENTIAL CORRECTIONS

TOE 1.3073 TRA 3,3210 TC3-S.7728 2AU 1.1027

ROE ,5933 RRA ,tits RC$ ".5782 FAU o1521E

FOE 3.453i PRA 8,4392 _C3-9,2624 lip 11915

8DE 1.3573 6HA 3.3517 BC3 5.8009 FSP 2495

. LAUNCH DATE APR 2l 1171

HELIOCENTRIC CONIC

RL 150.$7 LAL -.00

RP 221,50 LAP .IR

R¢ 197.291 GL -l.??

PLANETOCENTRI¢ CONIC

CS 14,519 VHL 3,810

LNCH AZNTH LNCH TIME

$0.00 17 4 16

80.00 IT 32 9

70.00 18 93 38

80.00 2O 10 2O

90,00 Zl 35 28

100.00 22 53 12

110.00 23 53 2

DIFFERENTIAL CCRRECTION8

TOE 1,3384 7RA 3,453! TC3-9.7908 BAU l,|286

RD[ .3604 RRA .4188 RC3 ",5270 FAU *14858

FOE S,4176 FRA 8.4054 FC3-8.8596 BlP 12175

80E 1.3942 BRA 3.4781 BCS 5.8146 FSP 2422

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 9983.3 3DR 989.3 SG3 1390.1 ST 125,4 SR 2g.s SS 97,4

RRT ,9447 RRF ,9564 RTP ._,81 CRY ,9536 CRS -,9513 CST -.19iS

SG6 ?053,0 R23 ,1233 RI3 ,9788 LSA 161.3 H2A 8.5 SAA 1.4

SG! 7045.T SG2 321,8 THA ?°64 ELI 128,6 EL2 0.5 ALP 16,79

FL|GHT TINE 286°00 ARRIVAL OATE JAN lS 1972

D|ITANCE 829,402 EARTH TO HAR6

LOL 211.23 VL 32,380 6AL -4,00 AZL 90,3_ HCA 201.98 8HA 164,64 [CC ,19687 IHC ,3243 Vl 29,632

LOP 95,11 VP 21.616 GAP .66 AZP 89.?0 TAL 335.44 TAP 177.32 RCA 148.12 ADO 221,36 V8 24.821

GP -6.7? 2AL 135.75 ZAP 55,?9 ET8 172.31ZAE 95.52 [TE 161,25 ZAC 92,80 ETC 270.74 LVl 1,05

DLA -?,6? RAL 346.17 RAD 6640.3 VEL 11,601 PTM 6,64 VHP 3.4T6 DPA *33.45 RAP 291.46 ECC 1.2389

L-I TIME INJ LAT INJ LONG |NJ RT A6C INJ AZNTH INJ TIHE PO CST TIH 1NJ 2 LAT INJ 2 LONG

2907,26 -26.68 86,50 203.83 130.86 17 52 4T t90T.3 -9.59 67.85

2780,10 -22.50 77.T5 207.54 124.36 18 35 29 IT80.1 -T.27 $8.42

2599.41 -18.51 63.74 210.18 119.23 lg 36 $5 1599.4 -5.28 45.26

2359,19 -19.58 49.11 211.78 119,80 20 49 39 1359.2 -5.SD 2?,gs

2084.51 "14.47 29.46 212.32 !14.56 22 lO 12 1084.5 -3.23 8,07

1833,66 -IS,58 10.46 211.78 115.80 23 23 45 833.? -3.$0 $4g.32

1846.22 -18.51 354.66 210.18 119.23 24 20 29 648.2 -5.28 334.18

HID-COURSE EXECUTICN ACCURACY (_BIT O£TERNINATION ACCURACY

8GT 7138.? $GR 924.4 863 1323.4 ST 127,? IR 25.? $S 96.3

RRT .9354 RRF ,9574 RTF ,9779 CRT ,9465 CRS -,g543 CST -.9995

SGB 7198.3 R23 ,1153 R13 .g786 LSA 162.3 HSA g.1 96A 1.4

861 ?190,g 862 324.4 THA 6.g2 ELI 130,6 EL2 g.1ALF lZ,07

?tA
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4 JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE APR 82 ttTI FLISNT TIN_ 270.00

NEL|QCENTRIC CONIC DISTANCE 633,510

RL 150o37 LAL -,DO LOL 211,23 VL 31,$18 GAL "4,09 AZL 90,40 HEA 202,18 SNA

RP 221,11 LAP ,lS LOP 94,81 VP 21,95| GAP ,50 AZP $9,63 TAL 335,00 TAP

RC t99.945 _L -3,3G GP -9,22 ZAL 136,1.S ZAP S4,70 ETS I72,43 ZAE 94,31ETE

PLANETOCENTRI¢ CQNIC

C3 14.632 VHL 3.9510LA -9,04 RAL 349.84 RAO 6640,4 VEL |1,614 PTN 6.66 VHP

LNCH AZNTN LNCN TIME L-I TIME INJ LAT

30.00 17 9 26 2904.4? -26.76

60.00 1T f16 41 27?1.16 -22.39

?0.00 18 58 36 2594,07 -18.33

80.00 20 13 4? 2332.4? -t5,38

90.00 21 41 T 2077.16 -14.26

100.00 22 58 39 1626.94 -15.38

110.00 0 1 59 1640.89 -18.33

DIFFERENT IAL CCRRECTION8

TD[ 1.3692 TRA 3,5867 TC3-5.9003 BAU 1.1541

ROE .3573 RRA .3834 RC3 -,4810 FAU .14476

FOE 3.3830 FRA 8.3441 FC3-8.449? BRP 12443

DOE 1.4151 BRA 3.60T1 BC3 5,8202 FSP 2379

ARRIVAL DAT2 JAN 17 ll?2

[ARTN TO MARl

184,97 ICE ,19974 IMC .4906 V! RG,GSR

$??.99 REA |48.03 APO 221.92 V2 24.?80

191,DD ZAC 93,34 ETC 27D.73 LV! .55

3.508 DPA o32.91 RAP 291,43 DEC 1.2441

INJ LONG ]NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

$5.35 204°70 130,93 17 56 SO 1904.5 -9,25 97,73

?7.53 208,44 124,45 18 42 57 1776,2 -?,10 56,23

65,43 211.10 119,33 19 41 51 1594.t -5.08 44.96

49.71 212.72 115.91 20 54 59 1352.5 -3.57 27.38

29.02 213.26 114.68 22 15 44 1077,2 -2.99 ?.el

10.08 212,72 115,91 23 29 6 826,9 -3.57 546.95

354.35 211.10 119.33 O 29 20 640.9 -5.08 333.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7290.4 SGR 867.0 SG3 1295.? ST 130.2 8R 28.0 68 95.3

RRT .9243 RRF .9468 RTF .9777 CRT .9367 CRI -.9469 CST -.9994

SGB 7341.8 R23 .1080 R13 .9783 LSA 163.5 NSA 9.? 8SA 1.4

3G1 7334.4 SGZ 328.9 THA 6,29 ELI 132.8 EL2 9.6 ALF 11.43

LAUNCH DATE APR 22 1971 FLIGHT TIME 272.00 ARRIVAL DATE JAN 19 1972

HELIOCENTRIC CONIC DISTANCE 637.612 EARTH TO NAR9

RL 150.37 LAL -.OO

RP 222.27 LAP .19

RC 202.5g3 GL -3.92

PLANETOCENTRZC CONIC

C3 15.157 VHL 3.893

LNCH AZNTH LNCH TIME

SO.DO 17 12 12

60.00 16 O 47

TO,DO 19 3 T

60.00 20 20 40

90.00 21 46 9

100.00 23 3 31

110.00 0 6 29

LOL 211.23 VL 32.576 GAL "4.18 AZL 90.4? HCA 204.08 SNA

LOP 53.31 VP 21,646 GAP ,34 AZP $9.37 TAL 334,56 TAP

GP -8.73 ZAL 136.61 ZAP 53.65 ET$ 172.54 ZAE 93.11 ETE

185.11 ECC .20083 INC .4706 Vl 29.632

178.65 RCA 14T.93 AlSO 222.28 V2 24.736

180.78 ZAC 93.83 ETC 270.78 LVI .O4

DLA -8.35 RAL 350.49 RAD 6640.6 VEL 11.628 PTH 6.6? VHP 3.538 DPA -32.41 RAP 291.47 ECC 1.2494

L-1 TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TXN INJ 2 LAT INJ 2 LONG

2903.03 "26.69 85.28 205.56 130.97 18 O 35 1903.1 -9.18 67.67

2773.83 -22.26 77.40 209,33 124.50 18 47 I 1773.8 -7.00 58.1I

2590.57 -18.22 65.23 212.01 119.40 19 46 17 1590,6 -4.99 44.79

2347.81 -15.24 48.44 213.65 113.99 20 59 47 1347.8 -3.41 27.32

2071.97 -14.11 28.71 214,20 114.76 22 20 41 1072.0 -2.83 7.37

1822.29 -15.24 9.80 213.65 115.99 23 33 54 822.3 -3.41 348.69

1637.39 -t8.22 354.15 212.01 119.40 0 33 47 637.4 -4.95 333,71

DIFFERENTIAL CORRECTIONS

TOE 1.4052 TRA 3.T215 TC3-5.8048 BAU 1.1797

RD[ .3558 RRA .3526 RC3 -.4403 FAU ,14102

FOE 3.3551 FRA 8.2764 FC3-8,0545 DGP 12713

ODE 1.4493 ERA 3.7382 BC3 5.8215 FSP 2334

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7439,? SGR 816.6 8G3 1267,T 8T 132.6 GR 27.3 $8 94.3

RRT .9113 RRF .9342 RTF .9776 CRT .9265 CRS -.9393 CST -.9992

8G9 7484.4 R23 .1OLD RI3 .9780 LSA 164.8 M$A 10.2 SSA 1.4

SG1 7476.9 SG2 334.6 TflA 5.72 EL! 135.2 EL2 10.1 ALF 10.86

LAUNCH DATE APR 22 1971 FLIGHT TIHE 274.00 ARRIVAL DATE JAN 21 1972

HELI_ENTRIC CONIC

RL 150.37 LAL -.DO

RP 222.68 LAP .23

RC 209.250 GL -4.39

PLANETOCENTRZC CONIC

C3 I3.494 VHL 3.93&

LNCH AZMTH LNCH TIME

50.00 1T 15 39

60.00 18 4 32

70,00 19 7 11

60.00 2D 23 2

90.00 21 50 40

100.00 23 7 54

110.00 0 10 33

DISTANCE 641.709

LOL 211.23 VL 32.354 GAL -4,27 AZL 9D,54 HCA 205,18 8NA

LOP 56.40 VP 21.811 GAP ,18 AZP 89.52 TAL 334.12 TAP

GP -8.29 ZAL 137,04 ZAP 52.64 ETS 172.66 ZAE 91.94 ETE

EARTH TO MAR&

185.25 ECC.20193 INC .5347 Vl 29.632

179.30 RCA 147.84 APO 222.66 V2 24.696

180.59 ZAC 94.27 ETC 270.81 LVI -.42

DLA -8,61 RAL 351.12 RAD 6640.8 VEL 11,642 PTH 8.68 VHP 3.570 OPA -31,93 RAP 291,53 ECC 1.2550

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CRT TIN ZNJ 2 LAT I NJ 2 LONG

2902,96 -26,68 65,27 206.42 130,97 18 4 2 1902.9 -9.17 67.66

2772.87 -22,23 77.33 210.21 124,53 18 50 45 1772.9 -6.96 58.07

2598.66 -18.15 65.12 212.92 1|9,44 19 50 20 1389.7 -4.88 44.69

2344.95 "15°15 48.27 214.36 116.04 21 4 7 1345.0 -3.32 27.16

2066.6? -14.02 28,51 215,12 114.8! 22 85 9 1066.? -2.72 7.18

1811.42 -15.15 9,63 214.56 116.04 23 38 13 019.4 -3.32 548.53

IG35,48 -18.15 354.04 212.92 119.44 0 3? 49 635.5 -4.88 333.61

DIFFERENTIAL CORRECTIONS

TOE 1.4454 TRA 3.8574 TC3-5.8043 8AU 1.2032

ROE .3553 RRA .3240 RE3 -,4044 FAU °13723

FOE 3.3249 FRA 1.2035 FC3-7,1682 BSP 12977

ROE !o4864 9RA 3.8710 Be3 5.81t6 FSP 228?

LAUNCH DATE APR 2E 1971

H2LIOCENTRIC CONIC

RL 150.37 LAL -.00

RP 223.04 LAP .26

RC 207.90? GL -4.82

PLANETOCENYRZC CONIC

C3 15.842 VHL 3,980

LNCH AZMTM LNCH TIME

50.00 17 19 81

GO,D0 18 ? ST

TO.DO 19 10 53

80,0D 20 26 36

90.00 21 54 43

100.00 23 11 50

110.00 0 14 15

M]D-COURSE EXECUTIC#I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7588.0 3GR 772.2 363 1239.2 ST 155.4 3R 26,8 38 93.5

RRT .8962 RRF ,9196 RTF ._,?5 CflT .9181CR8-.9]I3 CIT -.9990

3GB 7625,0 R23 .0944 R13 ,9777 L3A 166.3 M$A 10.8 3SA 1.4

3G1 7617.4 $G2 341.1THA 5.22 ELI 137.6 EL2 10,6 ALF 19.35

FLIGHT TIME 276,00 ARRIVAL DATE JAN 23 1872

OlSTANCE 645,802 EARTH TO MARS

LOt. 211.23 VL 32.393 &AL "4,36 AZL 90.59 HCA 206,27 6MA 185,58 ECC .20309 INC .5926 Vl 29,632

LOP 57.50 VP 21.776 GAP ,02 AZP 89.47 TAL 335.67 TAP 1?9,94 RCA 147,74 APO 223,04 V2 24.654

GP -7.88 ZAL 137.47 ZAP 51,68 ET5 172.76 ZAE 90.79 ETE 180.42 ZAC 94.68 ETC 270.85 LVI -.65

DLA -8.82 RAL 351,72 RAD 6640.9 VEL 11.657 PTN 6.69 VHP 3.602 DPA -31.53 RAP 291.64

L-I TIME INJ bAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2903,74 "26.72 85,31 207,27 150,95 18 7 IS 1903.7 -9.22

2773°14 "22,24 ??,36 211,08 124,52 18 54 I1 1?73,1 -6.97

2588.15 -18.14 65.09 213.81 119.45 19 54 1 1588.1 -4.86

2343.66 -15.12 48,19 215.47 116.06 21 8 2 1343.7 -3.27

2067.03 -13.97 28.41 216.03 114.84 22 29 10 1067.0 -2.67

1618,13 -15.12 9.56 215.47 116.06 23 42 8 818.1 -3.27

1634.96 -18.14 354.01 213.81 119.45 D 41 30 635.0 -4.86

DIFFERENTIAL CQRRECTION9

TOE t.4834 TRA 3.9940 TC3-5.8019 DAU 1.2312

ROE ,3361RRA ,2973 RC3 -,3722 FAU .13342

FOE 3.2985 FRA 8.I277 FC3-?.2912 BSP 13230

DOE 1,5255 BRA 4.0050 2C3 9.8135 FSP 2241

NZD'COURSE EXECUTION ACCURACY

SGT 7729.1 3GR 733.5 SG3 1210.9

RRT ,9788 RRF ,9028 RTF .9770

GGB 7763.8 R23 .0889 R13 .9773

SGI 7756.0 $G2 348.8 THA 4.78

ECC 1.2697

]NJ 2 LONG

67,70

58.08

44.67

27,D9

?.O9

348.46

333.58

ORBIT DETERMINATION ACCURACY

8T 139.1 6R 26.4 39 92.5

CRT .9056 CR8 -.9233 CST ".9989

LSA 167.8 NSA 11.3 SSA 1.3

EL1 140.1 EL2 11.1 ALF 9.90

717



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

/

LAUMCN OAT( APR 12 187l

NELIOCENTI|C CONIC

RL 150.37 LAL -.00

nP 223.41 LAP .50

R( _10.566 GL -5.20

PLAN[TO<:ENTRIC CONIC

C3 16.201V_L 4.025

LNCM AZNTM LN¢H TIME

50,00 17 21 48

60.00 18 11 6

70.00 lg 14 14

60.00 20 32 31

90.00 21 58 21

I00.00 23 15 23

llO.OO 0 17 36

rklIMT TIlE 2fi.OO ARIIVAL DATE JAR It lIT!

DISTANCE 649.883 {ARTN TO MAll

U_. 211.23 Vk 32.401 6AL -4.45 AZL 80.95 HCA |OT,|| 8MA 185.5) [¢C .20426 INC ,9462 V| 28,6|2

LOP 58.58 VP 21.741 GAP -,15 AZP 89.45 TAL 553.2t TAP 180,5? RCA 147.63 AFO 223.43 V2 24.81_

GP -?.50 ZAL !)?.90 ZAP 50.71 ITS 172.87 ZA[ 89.88 [TE 100.Z7 ZAC 95.04 [TC ??0.85 LVI -1.26

OLA -8.98 RAL $52.31 RAD 6MI.I VEL 11,872 FTM 6.T| VHP 3.638 OPA -31,13 RAP 291.78 ((C 1.2068

L-| TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH 1HI TINE PO EST TIN INJ 2 LAT |NJ _ LONG

2905.56 -26,80 85.41 208.11 130.90 15 !0 14 t905.8 -g.3! 87.74

27?4.46 -22.29 ?7.44 211,95 124.49 10 57 20 1774,5 -T.OZ 50.14

2568.85 -18.16 85.15 2_4.89 119.44 39 57 22 1588.8 "4.88 44.?0

2343.75 -IS.IZ 48.20 2t6.56 118.06 21 11 35 1343.7 -3.28 27.10

2066.83 -13.97 28.40 2|8,95 114.84 _2 32 48 I066.8 -2.6G ?.08

1818.22 °15.12 9.56 216.36 119.06 23 45 41 818.2 "3.28 348.4?

1635.67 o18.18 354.05 214.89 119.44 0 44 52 635.7 -4.00 333.32

DIFK[RENTIAL CORRECTIONS

TOE 1.5252 TRA 4,1310 TC3-5.7959 |kU 1o2579

RO[ .3S?T RRA .2721RC3 o,_437 FAU .12974

FD[ 3.2704 FRA 8.0456 FC3-8.9332 BSP 13477

8DE 1.566( 8RA 4.1399 8C3 5.8061FSP 2192

MID-COURSE EXECUTION ACCURACY OABIT OET[RNINATION ACCURACY

$GT 7869.2 SC_ 899,7 $G3 1182,3 ST 140.? 8R 26,1 53 81.$

RRT .8592 RRF ,8837 RTF .9767 CRT .2950 CR8 -.9152 CST -.9987

8GB 7900.3 R23 .0838 RI3 .9770 LSA 169.4 MSA 11.8 SSA 1.3

SG1 7892.2 $82 356.9 THA 4.38 ELl 142.7 EbZ 11.5 ALF 9,30

LAUNCH DATE APR 22 1971 FLIGHT TIME 280.00 ARRIVAL OAT( JAN 2? 1972

HELIOCENTRIC CONIC

RL 150.37 LAL -.00

RP 223.81 LAP .33

RC 2|3.22T GL -5,54

PLANETOCENTRIC CONIC

C3 16.571VNL 4.071

LNCH AZMTH LNCH TINE

SO.DO I? 24 33

60.00 18 13 59

?O.O0 19 17 lT

80.00 20 35 44

go.o0 22 1 3T

I00.00 23 18 35

110.90 O 20 39

DISTANCE 855.962 EARTM TO MAR5

LC¢ 211.23 VL 32.410 GAL -4.55 AZL 90.70 MCA 208.44 SMA 185.(MI [CC .20549 INC .6984 V! 21.832

LOP 59.67 VP 21.707 GAP ".31 AZP 89.39 TAL 332.76 TAP 181.20 RCA 14L33 APO 223.03 V2 _4.571

GP -7.18 ZAL 138.33 ZAP 49.80 (T3 172.96 ZAE 88.58 ETE 180.13 ZAC 95,3_ ETC 27D,94 LVI -|.&5

OLA -9.10 RAL 552.88 MAD 8M1.3 VEL 11.688 @TH E.TZ VMP 3.8?0 DPA -50,77

L-| T]M[ INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2908.19 "28.92 85.55 208.95 130.83 18 13 1 1908.2

2778.72 -22.57 77.56 212.81 124,44 19 0 18 1776.7

2590.65 -18.22 65.23 215.57 119.40 20 0 27 1590.6

2545.05 -15.16 48.27 2|?.25 116.04 21 14 49 1345.1

2087.92 -14.00 28.4? 217,02 114.82 22 38 5 108T.9

1819.53 -15.I8 9.64 217.25 IIS.04 23 48 53 019.5

1637.45 -18.22 554.15 215.57 119.40 0 4T 58 637.5

OIFFERENT IAL CO_RECTION8

TD[ 1.5705 TRA 4.2717 TC3-5.7812 6AU 1.2827

ROE .3602 RRA .2486 RC3 -.5178 FAU .12584

FOE 3.2460 FRA 7.9656 FC3-8.5741 6SP 13742

BOC 1.6110 8R 4.2?89 BC3 5.7899 FSP 2147

RAP 291,95 [CC 1._727

INJ 2 LAT |NJ 2 LONG

-9,44 87.89

"7.12 56.25

-4.95 44.60

-3.32 2f. IT

"2.TO ?.10

-5.52 348.54

-4.g5 333.?!

ORBIT DETERMINATION ACCURACY

ST 143.5 SR 23,9 $3 gO.4

CRY ,RB4? CR$ -.9073 CST -.9963

LSA 171.1MSA 12.3 3SA 1.3

ELI 145.4 EL2 ll.g ALr 9.13

MID-COURSE EXECUT|ON ACcuRACY

SGT 8007.2 SGR 670.5 $G3 1154._

RRT .8374 RRF ,8625 RTF .9783

SGB 8035.2 R23 .0790 RI3 .9786

SGt 8026.9 $G2 365.6 THA 4.02
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 23 t97!

HELIOCENTRIC CONIC

RL 1S0.41LAL -oDD

RP 2D?o32 LAP -1,95

RE 56,291GL -10.98

PLANETOCENTRZC CONIC

C3 39.378 VHL I,ltS

LNCH AZHTN LNCH TINE

50.00 IT IG 39

60.00 18 19 55

TO.DO 19 39 56

60.00 21 13 25

90.00 22 49 3?

100.00 O 2 16

110.00 O 43 18

FLIGHT T|M[ 114.00 ARRIVAL DATE AUG IS lift

DISTANCE 327.595 EARTH TO MARS

LOL E|E.ED VL $4.R?0 GAL "4.|4 AZL 91.94 HCA IO?.Y8 8HA 841.84 ECC .38540 INC 1.9423 VI 29.624

LOP ]19,97 VP E1.048 SAP 21.20 kZP 88,4! TAL 343,ES TAP 91.01RCA 148.64 APO 335.04 V2 26,420

GP 1.38 ZAL |22,0? ZAP I?3,ET ET8 |88.03 ZAE |73,2! [T[ |10,30 ZAC 102,00 ETC 278,8D LVI -Ii,OO

DLA -Is,e? RAL 341,02 RAD iiSO,l V[L i2,620 PTH ?,45 VMP 10,482 DPA -17,25 RAP 31S.99 ECC 1.13|l

L'I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO C3T TIN INJ 2 LAT |HJ 2 LONG

2092.75 "26.23 84,73 207.07 131.23 18 4 51 1092.? -8.67 67.23

2?24.50 -20.33 T4.89 212.15 |25.58 19 5 19 1724.5 -4.84 55.73

2499.25 "14.?4 59.44 216.02 121.17 20 21 25 1489.2 -1.09 39.49

2190.25 -I0.34 39.30 218.58 118,18 21 51 59 1190.2 1.92 16.67

1886.59 -8.58 I?,91 219.51 117.05 23 21 3 886.6 3.i4 357.02

1864.72 -10.34 .67 218.58 118.18 O 30 1 664.7 1.92 340.04

1536.08 -|4.74 348.36 216.02 121.17 1 8 55 536.1 -I.09 328.41

DIFFERENTIAL CORRECTION8

TOE -.5991 TRA-I.2782 TC3 -.0454 BAU .0530

ROE -.SG?S RRA .1914 RC3 .0927 FAU .03824

FOE .3566 FRA 1.2364 FC3 -.81?8 BSP 2198

DOE .6245 BRA 1.2924 BC3 .1032 FiR 182

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1374.5 8DR 569.3 SG3 139.? ST 33.5 SR 26.4 SS 22.3

RRT ,0605 RRF -.0659 RTF -.7443 CRT .7612 CR9 .3BGT CST ,9699

SGB t48?.7 R23 -.0116 R13 -.7445 LIA 45.0 NSA 17.0 99A 1.1

$G! 13?S.O $82 568.0 THA 1.73 ELI 40.2 EL2 14.3 ALF 35.26

LAUNCH DATE APR 23 1971 FLIGHT TIN£ 116.00 ARRIVAL DATE AUG 17 1971

HELIOCENTRIC CONIC

RL 150.41 LAL -.DO

RP 207.22 LAP -1.85

RC 56.455 GL -11.31

PLANETOCENTRIC CONIC

C3 36.223 VHL 6.019

LNCH AZNTH LNCH TIME

50.00 17 16 47

60.DO 18 22 31

70.00 19 45 8

60.00 21 19 22

90.00 22 53 52

100.00 D 6 10

110.00 O 46 31

DISTANCE 328.936

LOL 212.20 VL 34.708 GAL -4.5! AZL 91,96 HCA 109.02 8MA

LOP 321.23 VP 26.848 GAP 20.70 AZP 89.36 TAL 343.31 TAP

GP 1,43 ZAL 122.09 ZAP 172,42 ET$ I29,02 ZAE 173.45 ETE

EARTH TO MARS

238.9? ECE .3T253 INC 1.9556 VI 29.624

92.33 RCA 148.69 APO $25,25 V2 26.432

102.?3 ZAC 101.99 ETC 276.89 LVI -19.17

DLA -20.1? RAL 341.23 RAD 8649.3 VEL 12.495 PTH 7.38 VHP I0.140 DPA -17.08 RAP 316.38 ECC 1.3931

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2871.81 -25.29 83.63 206.42 131.75 18 6 39 1871.8 -7.63 66.33

2702.33 -19.45 73.45 211.51 126.02 19 7 33 1702.4 -3.87 54.66

2465.33 -13.89 58.11 215.39 121.52 20 24 14 1465.3 -.17 36.24

2164.18 -9.S0 37.83 217.97 118.44 21 55 28 1164.2 2.80 17.24

1859.33 -7.73 16.33 218.91 117.29 23 24 52 859.3 4.01 355.49

1638.65 -9.30 359.19 217.97 118.44 0 33 28 638.7 2.80 338.60

1512.15 -13.89 347.02 215.39 121.52 I 11 43 312.1 -.17 327.16

DIFFERENTIAL CORRECTION9

TOE -.5946 TRA-I.2679 TC3 ".0335 DAU .0311

ROE -.5496 RRA .1824 RC3 .0993 FAU .03739

FOE ,3683 FRA 1,2870 FC3 -,8934 BSP 2250

ODE .8097 ERA 1.2810 BE3 .1055 FSP 19?

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1405.6 $GR 567.8 SG3 149.2 ST 34.2 $R 26.3 $S ZS.I

RRT .0666 RRF -.0720 RTF -.T541 CRT .T623 CR$ .5840 CST ,9668

3GB 1515.9 R23 -.0120 R13 -.?544 LSA 45.8 NSA 17.1 SSA 1.1

SG1 1406.2 $82 566.1 THA 1.84 ELI 40.7 EL2 14.3 ALP 35.$5

LAUNCH DATE APR 23 1971 FLIGHT TIME 118.00 ARRIVAL DATE AUG 19 1971

HELIOCENTRIC CONIC

RL 150.41 LAL -.DO

RP 207.13 LAP "1.68

RC 56.701 GL -11.67

PLANETOCENTRIC CONIC

C3 34.232 VHL 5.851

LNCH AZHTH LNCH TIME

50.00 17 20 57

60.00 18 23 9

70.00 19 46 25

80,00 21 23 28

90.00 2_ 56 18

IOO.OO OlO II

liD.DO O 48 49

DIFFERENT IAL COIRECTION8

TOE -.SOil TRA-1.2491 TC3 -,0147 IAU .049|

flOE -.5321 RRA .ITS$ R¢3 .lOS4 FAU °03550

FOE ,3SET FRA 1.3420 F¢3 -,R?3S SIP 2208

8OE .T183 ERA 1.28tl 8C3 .lOT4 F3P 215

DISTANCE 332.488

LOt. 212.20 VL 34.955 GAL -4.38 AZL 91.97 HCA 110.28 SMA

LOP 322.30 VP 26.6Sl GAP 20.21 AZP 89.32 TAL 343.38 TAP

GP !.48 ZAL 122.09 ZAP 171.59 £TS 169.81 ZAE 173.58 ETE

EARTH TO MARS

232.58 ECC .36040 INC t.9692 Vl 29.624

LAUNCH OAT[ APR 23 19T1 FL|SHT TINS 120.00

HELIOCENTRIC CONIC

RL 150.41 LAL -.DO

RP 207.03 LAP "!.94

RC $?,030 GL "12,04

PLANETOCENTRIC CONIC

C3 32.396 VHL 5.698

LNCH AZHTH LNCM TIME

5D,00 17 23 8

60.00 19 2? 50

?O.O0 19 49 47

80.00 21 Z? 33

90.00 23 2 54

100.00 O 14 21

110.00 0 33 9

93.6? RCA 148.75 APO 316.38 V2 E6.443

95.00 ZAC 102.00 ETC 275.98 LVl -18,$4

OLA -20.49 RAL 341.42 RAD 6646.6 VEL 12.415 PTH 7.32 VHP 9.828 DPA -16.92 RAP 316.76 ECC 1.5634

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO CST TIM INJ 2 LAT 1NJ 2 LONG

2830.98 -24.33 62.53 205,80 132.24 18 8 28 1850.9 "6.58 65.44

2680.13 -18.56 72.25 210.88 126.44 I9 9 SO 1680.1 -2.8g 53.90

2441.23 -13.03 58.77 214.77 121.85 20 27 ? 1441.2 .75 56.99

2137.76 -S.64 38,34 217.38 118,69 21 59 ! 1137.8 3.69 15.78

1931.91 -9.87 14.78 218,34 117.50 23 E8 50 831.6 4.go 353.93

1912.23 -8.$4 557.70 217,38 118.69 O 37 3 612.2 3.$9 337.15

1468.05 -15.03 345.59 214.77 121.05 I 14 55 488.0 .75 325.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT |424,7 3GR $15,6 505 158.5 |T 34.B IR 25,2 iS 24.0

NET ,0717 RRF ".OTil RTF -,;,04 CRT °?lOS EEl _5832 CST .9S13

3GB 1|32.i R23 -,0136 RI3 -,?TOE LIA dt,4 MSk 17.5 iIA I.I

3GI 142|.4 iS2 583,9 THA 1.93 ELI 40.9 EL2 14,4 ALF 34.87

ARRIVAL DATE AUG 2I 1971

EARTH TO MARS

INC l.g830 V! 29.$24

DIITANC[ 335,IT2

LO_ 212.20 VL 34,4|0 IAL "4.28 AZL 91.91 HCA 111,55 8HA

LOP 323.?i VP 28,4|3 GAP 18.73 AZP 09.2? TAL 345.4? TAP

SP 1.33 ZAL 122.07 ZAP I?O.S8 ETS IT0.45 2AS 173,59 ETE

228.$9 ECC .34197

55.02 RCA 148.80 APO 308,33 V2 25.453

8?,44 ZAC 102.00 ETC 277,0t LV! "18.50

OLA -20,8| RAL 341,80 RAD 8QAT.R V[L 12.342 PTM ?.2T VHP 9,525 DPA -18.78 RAP 317.13 ECC 1,5532

L-| TIME INJ LAT INJ LONG |NJ RT A$C INJ AZNTH |NJ TINS PO CST TIN |NJ 2 LAT INJ 2 LONG

2930,07 -23.58 81,50 205.20 132,T0 18 lO 18 1230.1 -5.54 64.57

215T,91 -17.16 71.07 210.28 126.83 19 12 8 1658.D -1.92 52.54

2417,08 -12.15 55.44 214,19 122,1T 20 30 4 1417,! 1,67 35.73

2111.09 -7.77 34.84 216.81 118.g2 22 2 44 1111.1 4.59 14,31

1803.$3 -5.98 13.1g 217.78 117,69 23 32 58 B03.5 5.79 352.55

1585.5T -?.?? 358.21 216.81 ll8,g2 0 40 46 585.6 4.sg 335.68

1463.88 -12.15 344.36 214.1g 122.17 I 17 33 463.9 1.67 324.64

OIFFERENTIAL CORRECTION8

TD[ -.5810 TRA-I.2429 TC3 -.00?? |AU .04g3

ROE ".5153 MRA .1647 RE3 .1137 FAU ,03983

FOE .3939 FRA 1,3964 FC3-|.0643 SIP 2318

902 .??66 DRA 1.2538 BC3 .1139 FSP 231

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1460,7 $GR 363.3 $83 170,3 ST 35.3 5R 26.1 $S 24.8

RRT .0?87 RRF -.0862 RTF -,?758 CRT .7623 CR$ .5794 CST .g6T6

388 1563,6 R23 -.0148 R13 -.?761 LSA 47.4 MSA 17.4 $SA 1.1

$G! 1461.5 $82 561.2 THA 2,04 ELI 41.6 EL2 14,4 ALF 33,85

T19



JPL TM 33-1'OO

/

EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE APR 83 1871

NELIO¢ENTRI¢ CONIC

RL 150,41LAL -.OO

RP 206,87 LAP "1.84

R¢ $T.440 GL "!2.42

PLANETOCEHTRIC cONIC

C3 30.700 VNL 5.541

LNCH AZNTN LHCN TIRE

50.00 IT 28 19

SD.O0 18 30 34

70.00 19 53 14

90.00 11 31 52

90.00 23 T 41

tOO.O0 O 18 39

110.00 0 $6 36

LOl. 212.20 VL $4.87) GAL

LQP 325.03 VP 16,514 GAP 19,25

;p 1,99 ZAL 122.04 lAP IQ.TO

OLA -21.1S RAL 341,77 RAO 614T,3

L'I TIN[ INJ LAT INJ LONG

2809.54 "E2.42 80.46

2635,8! "16.75 6g,90

2392.79 -11.27 54,12

2084.13 -6.88 33.33

IT75.03 -5.08 11.59

1558,60 "6.88 354.70

1439.61 "11.27 343.04

FLIGHT TIN( 121.00 ARRIVAL DAT[ AUG 23 IITI

DISTANCE 33T,991 EARTH TO NARI

-4.13 AZL 91.00 HCA 111.61 8HA 124.92 1C¢ .33R|9 |N¢ |,99TO V! 19,184

AZP 69,13 TAL 343.55 TAP 98,5? RCA 148.88 APO 300.99 vl 28,482

1T8 1T0.99 ZAE 1T3.5t IT[ 80.53 ZA¢ tO2,Ot ET¢ 2T?,|$ LVI -15,87

VEL 11,_73 PTH 7.21YHP 9.134 OPA -16,60 RAP 317.48 ECC 1.50S2

INJ RT ASC INJ AZMTH INJ TIME t°O CST TIN INJ 2 LAT INJ 2 LONG

104,65 133.|$ 18 1l 8 1809,3 -4.SO $3,69

ID9,?C 117.ll 19 14 30 1635.8 -.94 $1,48

213.63 112.46 20 33 7 1392.8 2.60 34.48

216.28 119.13 22 G 36 1084.1 5.49 12,82

21?.26 t17.86 23 37 16 ?75,0 8.69 350,74

216.28 119.13 O 44 38 $58.8 S.49 334,19

113.63 1t2.46 1 20 36 439.6 8.60 323.3?

DIFFERENTIAL CCRRECTION9

TOE -,5788 TRA-I.E346 TC3 .0017 DAU ,0498

ROE -.4989 RRA .t180 RC3 ,1214 FAU ,04123

FOE .4058 FRA 1,4533 FC3-1.1626 68P 1413

DOE .7641 ERA 1.2444 BC3 .1214 FSP 149

LAUNCH DATE APR 23 1971

NELIOCENTRIC CCNIC

RL 150.41 LAL -,DO

RP 206.90 LAP -1.84

RC 57.930 GL -12.80

PLANET(_;_NTR|C CONIC

C3 29.133 VHL 5.39?

LNCH AZMTN LNCH TINE

50.00 17 27 32

60.00 18 33 21

?O.OO 19 56 47

90.00 21 36 20

90.00 23 12 41

100.00 0 23 7

110.00 1 0 9

MID-COURSE EXECUTION ACCURACY OR|IT DETERMINATION ACCURACY

3GT 1494.0 SSR 560.5 863 181.9 ST 36.3 SR 25.9 88 2S,D

RRT .0881 RRF ".0940 RTF ".T820 CRT ,7838 CR8 ,9T80 CRY ,9880

868 1595,7 R13 ".0157 R13 ".7823 LRA 48,3 NSA 27.5 IDA 1.2

8G! 1494.9 $61 558.1 THA !,15 Ed.l 42,1 (L2 14,4 ALF 32.92

FLIGHT TIH[ 114.00 ARRIVAL DATE AUG 19 19?1

LOL 212.20 VL 34,144 DAL -4.0!

LOP 320,29 VP 26.153 GAP t8,78

GP 1.65 ZAL 121.98 2AP 168.88

DISTANCE 340.931 EARTH TO MARS

AZL 92,0t HCA 114.08 8HA 121,D0 ECC ,32603 INC 1.0113 Vl 29,B14

AZP 89.18 TAL 343.66 TAP 97,74 RCA 148.91 APO 294.30 V2 29,469

ET8 171.44 2AE 173.36 ET[ 73.89 ZAC 102.03 ETC 2TT.21 LV! -18.A3

DLA -21.90 RAL 341.93 RAD 6640.?

L-I TIME INJ LAT INJ LONG

2788.73 -21.45 79.45

2615.70 -15.84 D8.75

2368.43 -10.38 52.80

2056.87 -5.97 31.82

1746.08 -4,13 9.96

1531.34 -5.97 353.19

1415.25 -10.30 341.71

VEL 12,210 PTH 7.18 VHP 8.952 DPA -16.44 NAP 317.81 ECC 1.4794

INJ RT A$C INJ AZMTH INJ T|H[ PO ¢8T TIN INJ 2 LAT INJ 2 LONG

204.08 133.54 18 14 0 1788.7 -3.47 62.83

209.13 127.56 19 16 54 1813.7 .03 50.49

213.09 122.72 20 38 15 1368,4 3.52 33.18

215.77 1t9.31 22 10 36 1056.9 6.40 11.31

216.76 118.00 23 41 47 746.1 ?.60 349.10

215.77 119._ 0 48 39 531.3 6.40 332.6T

213.09 122.72 I 13 44 415.2 3.12 322.10

D|FFERENTIAL CORRECTIONS

TOE -.9755 TRA-I.224A TC3 .0139 BAU .0507

ROE -.4631 NRA .1474 RC3 ,1294 FAU .04270

FOE .4184 FRA !.5140 FC3-1.2690 DSP 2489

SO[ .7514 BRA 1.233T BC3 .1302 FSP 269

LAUNCH DATE APR 23 1971

HELIOCENTRIC CONIC

RL 150.41LAL ".DO

RF 206.85 LAP -1.83

RC 59.496 GL -13.18

PLANETOCENTRIC CONIC

C3 27.654 VHL S.2A2

LNCN AZHTH LNCN TIME

SO.DO 17 29 45

60.00 19 31 10

70.00 20 0 25

80.OO 21 40 57

90.00 23 t7 53

IDO.O0 0 27 45

llO.OO I S 47

LOL 212.20 VL 34.022 GAL -3.90

LOP 327.56 VP 86.000 GAP 18,32

GP I,?IZAL 121.91ZAP 187.91

DLA -21.89 RAL 342.08 RAO 8846. I

L-I TIME INJ LAT INJ LONG

279R.26 -20.49 78.45

219|.65 *14.92 6T.61

2343.99 -9.48 51.48

2029.32 -5.05 30.2g

1718.67 -3,2t 8.31

1503.79 -$.OS 391.66

t390.81 -9,45 540.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

8GT 1525.2 9DR 557.S SG3 194.3 ST 37.0 8R 25.8 8S 26.4

RRT .0946 RRF -.1027 RTF -.7898 CRT .7852 CR$ .5728 CAT .g6AS

SGB 1823.9 R23 -.0188 R13 -.7891 LSA A9.2 MSA 17.6 $SA 1.2

SGI 1528.3 $02 564.6 THA 2.28 ELI 42.8 EL2 14.4 ALF 32.06

FLIGHT TIME 1t8.00 ARRIVAL DATE AUG 2? tgTI

DISTANCE 343,980 EARTH TO MARS

AZL 92.03 HCA 115.35 8HA 118.50 ECC .31844 |NC 2,02S9 Vl 29.824

AZP 89,15 TAL 343.T9 TAP 99,11 RCA 248.96 APO 288.17 V2 26.4?6

ETS 171.82 ZAE 173,15 ETE 68.22 ZAC 102,05 ETC 2?7.30 LVI -18.99

VEL 12.151 PTH T.12 VHP 8,879 DPA -16.28 NAP 318,11 ECC 1.4555

INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

203.56 133.95 18 15 54 1768.5 -2.44 A1.97

208.63 12?.SO 19 19 22 1591.6 t.oo 49.37

212.58 122.97 20 39 29 1344.0 4.45 Sl.90

215.29 119.47 22 14 47 1029.5 7.31 9,77

218,30 !19.I1 23 48 30 ?lB.? 8.51 547.42

211.29 I19.47 O 52 49 503.8 7.31 351.14

212.58 122.97 1 26 58 3g0.8 4.45 520.62

DIFFERENTIAL CCRR[CTIONA

TOt ".S?09 TRA'I.2145 TC5 .0219 DAU ,0520

ROE -.41?i RRA ,1388 RC3 .1372 FAD 104428

FOE .4315 FRA I,ITT? FC5-1.334! DiP 255?

ID( .TSII iRA t.|224 8C3 .1405 FiR 290

LAUNCH DATE APR 83 |9T1

NELIOCENTRIC CONIC

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1555,0 DGR 554.2 963 107,5 ST 37.7 SR 25.8 IS 27.5

RRT ,1030 RRF -,1120 RTF ",_45§ CRT ,79Sl CRI ,1694 CST ,5SSl

5GG |iSO,| R23 ".0134 R|3 °,?lSl L3A SO.I NIA 17.7 88A 1.2

3GI I85i,2 IG2 ISO,l ?HA !.49 ELI 43.3 EL2 I4.3 ALF 31.21

FLIGHT TIME 128.00 ARRIVAL DATE AUG El 1971

DIITANCE 347.18T EARTH TO MARl

RL ISO.4I LAL ".OD

RP 2D_.OO LAP -I.S2

RC 59.137 GL -13.58

PLAN(T_ENTRIC CONIC

C5 E6.344 VNL 5.133

LNCN AZNTH LNCH TIME

50.00 17 32 1

60.0O 19 39 3

?O.O0 20 4 9

90.00 El 45 46

90,00 23 23 EO

|00.00 O 32 34

110.00 1 T 31

DIFFERENTIAL CORRECTIONS

TOE -.5859 TRA-I.202g TC3 .0416 DAU ,0537

ROE -.4531 NRA .1303 RC3 .14D7 FAU ,04591

FOE .4444 FRA 1,6445 FC3-I,SDS? DSP 2620

8DE ,72d9 BRA I.IIOD 8C3 .IS2§ FSP 313

LOL 212.20 VL 33.908 GAL -3.T1 AZL 92.04 HCA 116.61 3HA 815.78 [CC ,30940 INC

LOP 386.83 VP 25.855 GAP IT,OT AZP 89,09 TAL 343,90 TAP 100,51 RCA 149.02 APO

GP 1.70 ZAL 121.83 2AP 16T.00 ET$ 172.14 ZA£ 1TI,gl ET[ 03,35 ZAC 102.07 [TC

2,040R Vl 29.624

282.54 V2 26,492

2??.3? LVl -19.15

OLA -22.24 RAL 342,22 RAD 8641,S V[L 12,098 PTH 7.07 VHP 8.4|4 DPA -16,12 RAP 318,43 [CC 1.4356

L'I TINE [NJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

2?4T,91 -19o13 T7,48 203,07 134.29 18 17 49 1747,9 -1.42 S1.12

2569.19 -14.00 66,48 108,13 128.19 19 11 52 1569.T 1.97 4A.32

2319.51 -8,57 SO,IT 212.10 123.19 20 42 48 1319.5 S.58 30,61

2001,49 -4.12 28.79 2|4,84 119,80 22 19 ? 1001,5 8.23 8.21

1666.?? -2,25 6.84 115.87 118,10 23 51 2? 886,8 9.44 345.?1

14?5.94 "4.11 350.12 2|4.84 llg.60 0 5? SO 4?s,g 8.23 529.58

1366,35 -8.5T 339.0g 212,10 123.19 1 SO 17 366.3 S.38 319.$3

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1382,9 SGR 990.8 $65 221.8 ST 38,4 SR 25,4 $5 28,E

RRT ,1124 RRF -,1221 RTF -.8022 CRT .T672 CR8 .565g CAT ,9615

8GB 1675.9 R25 -.0199 R13 -.8028 LSA 50.9 NSA 17.8 $SA 1.2

801 IS84,3 862 546.6 THA 2.54 ELI 45.T EL2 14.3 ALF 30.54

720



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE APR ES 1975

HELIOCEMTRIC CDNI¢

RL 15D,41LAL "*DO

RP EO6,T3 LAP *$.8E

RC 59.850 GL -I3.R8

PLAMETOCENTRIC CONIC

C3 23,109 VHL 5.012

LNCN AZNTH LNCH TIME

50.99 tT 34 18

60.00 18 41 58

70.00 20 ? 59

80.00 2t SO 46

90.00 23 29 2

100.00 O 37 34

110.00 1 11 21

FLIGHT TIME I30,OO ARRIVAL DATE AUG 31 ISTI

DISTANCE 350.361

LOt. EIE.EO VL 33.?G? GAL -].67 AZL DE.De NCA 1|?.88 8NA

LOP 330,10 VP ES.?t7 GAP I?.43 AZP 89,04 TAL 344,03 TAP

9P 1,86 ZAL 1_|.73 ZAP $SS.04 ITS I?2,4E ZA[ l?2.6G ETE

EARTH TO NARD

213,E2 ECC .3OOD8 INC !.0591 Vl 2R.RE4

|OI,91 RCA $49,07 APO 2??,3T V2 E8,487

5S.E3 ZAC tOZ.ll [TC E77.43 LVI -19,SO

DLA "22,98 RAL 348.38 RAO 6645.0 VEL IE.045 PTH ?.03 VHP 8.1SG DPA -15.96 RAP 318.71 ECC 1.4|38

L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2727,82 -18.37 ?S,53 202.61 834.6_ 18 $9 4S 1727,8 -,41 80.28

2547.83 -13.0T 05.37 207.66 I28.47 19 24 28 1547,8 2.93 47.28

2294.90 -7.65 48.86 211.66 123,39 20 46 14 1295.0 6.3! 29.32

1g73,31 -3,t7 27.20 214.AE 819.70 22 23 3g 973.3 9.15 6.63

1856.36 -|,27 4.94 215,47 I|8.25 23 |6 38 858.4 10.36 343.96

1447.78 -3.17 348.57 214.42 119.70 1 1 41 447.8 g.15 328.00

1341.80 -?.65 337,78 211.68 123.39 I 33 43 341.8 8.31 318.24

DIFFERENT IAL CCRRECTION$

TOE -.5808 TRA-l.1911 TC3 .0372 BAU .0557

ROE -.4386 RRA ,1218 RCS .1559 FAU ,04?68

FOE .4581 FRA 1,7149 FC3-1.6442 DiP 2677

BDE .7118 BRA 1,1973 BE3 .1860 FSP 337

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST |809.8 $GR 546.7 SG3 238.6 8T 38.9 8R 25.2 86 29,1

RRT .1225 RRF -.1334 RTF -.8084 CRT .7884 CR8 .5626 CST .9599

888 1700.1 R23 -.0218 RI3 -.8089 LSA 51.7 HSA 17.9 8SA 1.2

881 1611.3 $82 542.1 THA 2.69 ELI 44.1 EL2 14.2 ALF 29.83

LAUNCH DATE APR 23 1971 FLIGHT TIHE 132.00 ARRIVAL DATE 8EP 2 1971

HELIOCENTRIC CONIC

RL 150.41LAL -.OO

RP 206.72 LAP -1.81

RC 60.633 GL -14.38

PLAN[T_ENTRZC CONIC

C3 23.961VHL 4.895

LNCH AZNTH LNCH TIME

50.00 17 38 36

80.00 18 44 ST

70.00 20 11 56

80.00 21 55 58

90.00 23 33 D

100.00 0 42 48

110.00 1 lS 18

DIFFERENTIAL CCRRECTION8

TDE ".5949 TRA-l.1785 TC3 .0734 BAU .0580

ROE -.4249 RRA .1134 RE3 ,1855 FAU .04986

FOE .4720 FRA 1,7878 FC3-1,7905 BSP 2735

BDE .6990 BRA |.1839 8C3 .1811FSP 363

DISTANCE 353.676

LCL 212.20 VL 33,8g5 GAL -3.ST AZL 92,07 HCA 119,15 8HA

LOP 331.37 VP 25.586 GAP 16.99 AZP 88.99 TAL 344.16 TAP

GP 1.93 ZAL 121,82 ZAP 165.05 ETS 172.65 ZAE 172.42 ETE

EARTH TO MARS

210,87 ECC .2g264 INC 2,0717 Vl 29.824

103,31 RCA 149.12 APO 272.62 V2 26.491

55.81 ZAC 102.14 ETC 277,50 LV! -19.46

DLA -23.01 RAL 342,47 RAD 8644.5 VEL 11.g98 PTH 8.99 VHP 7.910 DPA -15.80

L-r TIME INJ LAT INJ LONG INJ RT ARC ]NJ AZNTH ]NJ TIME PO CST TIN

2707.90 -17.81 75.60 202.17 134.94 18 21 44 1707.9

2528.10 -12.15 84.28 207.23 128.73 19 27 4 1526.1

2270.43 "6.73 47.56 211.24 123.36 20 49 48 1270,4

1944.83 -2.21 25,64 214.04 119,78 22 28 23 944.8

1625.38 -.27 3,22 215.11 118.28 24 2 6 625.4

1419,30 -2.21 347.00 214.04 119,78 I 8 25 419.3

1317.28 -6.73 336.48 211.24 123.56 I 37 15 317.3

MID-C_URDE EXECUTION ACCURACY

8GT 1635.0 SGR 542.6 $83 252.6

RRT .1337 RRF -,1456 RTF -.8143

8GO ITE2.7 R23 -,0237 R13 -,8148

88! 1636,8 SG2 537.2 THA 2,85

RAP 318,97 ECC 1,3943

INJ 2 LAT INJ 2 LONG

• 59 59.45

3,89 46,24

7,23 28.02

10.07 5.02

11.30 542.16

10.07 526.39

?.25 316.94

ORBIT OETERN|NATIOH ACCURACY

ST 39,5 8R 29.0 88 30.0

CRT .7698 CRS ,5593 CST ,9582

LSA 52,5 NSA 18,0 99A 1,2

ELI 44.5 EL2 14,I ALF 29,16

LAUNCH DATE APR 23 19T1 FLIGHT TIN[ 134.00 ARRIVAL DATE SEP 4 1971

HELI_ENTRIC CONIC

RL 150.41LAL -.DO

RP 206.70 LAP *|,80

RC 61.483 GL -14.79

PLANETOCENTRIC CONIC

C3 22.903 VML 4.789

LNCN AZMTH LNCM TINE

50.00 17 3R 56

60,00 18 46 O

70.00 20 IS 59

80,00 22 I 23

90.00 23 41 18

100.00 0 48 11

liD.DO | IS 21

DIFFERENT IAL CCNRECTION8

?DE -.5487 TR4-1.|851 TC3 .ODOR |AU .OR05

ROE -,4ITS RR4 .1050 RC3 .1751 VAU .05157

VDE ,4880 FRA 1.8880 FC3-1.9492 |SP 2?6|

DOE .8859 BRA 1,1898 De3 .19?D FSP 391

DISTANCE 357.064 EARTH TO MARS

LOL 212,20 VL 33.597 GAL -3,47 AZL 92.09 HCA 120,42 IRA 208,70 ECC ,28526 INC 2.0877 Vl 29,824

LOP 332,64 VP 85.460 GAP 18,57 AZP 88.94 TAL 344,30 TAP IO4,?E RCA 149.17 APO 268.23 V2 26.494

GP 2,01 ZAL /21.49 ZAP 164.04 (T$ 172.88 ZAE 172.20 ETE 53.01 ZAC 102,19 [TC 277.55 LVI -19.61

DLA -23.41 RAL 342.56 RAO R844,1 ¥EL 11.954 PTH 6.99 VHP 7,669 DPA -15,65

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2688.20 -18,66 74.69 201.77 135,24 18 Z3 45 1888.2

2504.52 -11,23 63.20 206,82 128,g_ 89 29 45 8504.5

2245.87 -5.80 41.25 210.88 123.72 20 S3 25 1245.9

1916,00 -1,23 24,05 213,69 119.83 22 33 19 916.0

1593,7R ,75 1,45 214.79 118,27 24 7 51 593.8

1390,47 -I.23 345,42 213,69 119,83 ! |1 2! 390.5

1292.D$ -5,80 336.18 2t0.86 123,72 I 40 54 292.7

MID-COURSE EXECUTION ACCURACY

88T 1818.2 SGR 538,3 803 269,8

RRT .1458 RRF ",1585 RTF ",_,98

SOB 1743.4 R23 -.0259 RI3 -,S204

$81 1860.3 SG2 531.g TNA 3.02

RAP 319,2D ECC 1.3769

INJ 2 LAT INJ 2 LONG

1,58 DR,83

4,83 45.20

8.15 29,71

11.00 3,38

12,24 340.32

1|,00 324.74

6,15 315,63

ORBIT DETERMINATION ACCURACY

ST 40.0 SR 24.T 81 31,0

CRT ,7713 eRR .5538 ElY ,9964

LSA 53,3 NSA 18.1 88A 1.2

ELI 44,9 ELI 14.0 4LF 28,54

LAUNCH DATE APR 23 1971 FLISNT TIN[ 136.00 ARRIVAL DATE 8EP 8 1971

HELIQCENTRI¢ CONIC

RL 150.41 LAL ",00

RP 206.69 LAP -1,79

RC 98,398 6L -15,E1

PLANETOCENTRIC CONIC

C3 28.925 YHL 4.882

LNCH AZNTH LNCH TIME

50.00 1? 41 19

SO.DO 18 51 ?

70.00 20 20 10

80.00 22 7 3

90,00 23 4? 56

100,00 O 93 50

110.00 1 29 32

DIFFERENTIAL CCRRECTION8

TDE -,542? TRA-1.1516 TC3 ,1076 BAU .063D

ROE -.3987 RRA .0066 RCS .1860 FAU .05366

FOE ,5009 FRA 1,9465 FC3-2.1|98 BSP 2831

DOE ,6734 ERA 1,1556 EC3 .2149 FSP 421

DISTANCE 360,518

LOL 212.20 VL 33,50G GAL -3,37 AZL 92.10 HCA 121.69 IRA

L_ $33,gi VP 23,341 GAP 16,13 kZP 88,sg TAL 344,44 TAP

GP 2,10 ZAL 121.36 ZAP 183.01 ET$ 173,04 ZAE 172.00 ETE

2OG,?O ECC

106,13 RCA

50,78 ZAC

EARTH TO MARS

.27812 INC 2.1042 Vl 29,824

149.21 APO 264.t9 V2 28.498

102.24 ETC 277.61 LV! "19.78

DLA -23,82 RAL 342,69 RAO 6_45,7 YEL 11,g13 PTH 8.92 VH@ 7,437 DPA -15,49

L'I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIN

2668,74 -15,72 73.81 201,39 135.51 18 25 47 1888.7

2483.10 -10,31 62,14 208,45 129,18 1g 32 30 1483.1

2221.29 -4.8T 44,97 210,5t 123.85 20 5T 11 1221.3

1886.Tg -,24 22.45 213.39 119.88 22 38 29 888,8

1561,41 1,79 359,85 214.51 118,23 24 13 57 561,4

1361,27 -,24 343.82 213,39 119.86 1 16 32 381,3

1268,11 -4.87 333.88 210,51 123,85 1 44 40 265,1

MID-COURSE EXECUTION ACCURACY

SGT 1880,4 SGR 535,g SG3 287.8

RRT .1589 RRF -,1735 RTF -,8249

$GB 1783,2 R23 -,0283 R13 -,8256

681 1682.8 882 528.4 THA 3,20

RAP 319.41ECC 1.3606

INJ 2 LAT INJ 2 LONG

2,$6 $7.81

5,77 44,17

9,0T 2S.40

11,92 1.70

13,19 338.41

|1,92 323.07

9.07 314.32

ORBIT OETERNINATION ACCURACY

ST 40,5 9R 24,5 $8 32,0

CRT .7?30 CR8 ,552? C$T .gs46

LSA 54.1NSA 18.1SSA 1.2

EL1 45,2 EL2 13.9 &LF 2T,g4

721



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH GATE APR 83 IG71

NE_IO¢ENTRI¢ CONIC

RL I10.41 LAL -.00

RP 206,87 LAP -1.76

RC 63.$76 GL -15.63

PLANETQ¢ENTRIC CONIC

C3 21.021 VHL 4,S85

LNCH AZNTH LNCH TIHE

50.OG 17 43 43

S0.O0 18 54 17

70.00 20 24 28

8O,00 22 12 17

90.60 23 54 57

100.00 0 59 45

120.00 1 2? 50

FLIGHT TIME l$8,OO ARRIVAL OAT[ 8EP 8 1871

DISTANCE 364,D31 EARTH TO HARE

LOL 812.20 VL $$.419 GAL -3.27 AZL 92.12 HCA 122.96 1HA 204,85 [CC .27138 INC 2.1211 V! 28.624

LC_ 335,10 VP ES.22T GAP 15.74 AZP 08.85 TAb $44.59 TAP 107.55 RCA 149.26 AFO 260.44 V2 66.496

GP 2.19 ZAL |2t,21 ZAP 161.94 ET8 |73.20 ZAE 171,84 EYE 49,05 ZAC i02,30 [TC 2?7,16 LVI -19.61

DLA -24.24 RAL $42.$0 RAG G143.3 V[L 11.875 PTH 6.89 VHP 7.212 DPA -16.34 RAP 319.60 ECC 1.|410

L'! TIHE INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2649.53 -14.79 72,94 201,06 135,76 18 27 52 1849.5 S.S2 57.01

2461,85 "9.39 61.09 206,11 129.37 lg 35 19 1461.9 G,6G 43,14

2196,71 "3.94 43.68 210,19 123,95 21 t 5 1196,7 9.98 24.08

1657.17 .7G 20.82 213,12 119,65 22 43 55 857,2 12,85 359.99

1526.22 2,81 357,79 214.28 118,15 24 20 25 528.2 14.14 SSG,4S

1331.64 .76 3a2,19 213.12 119,85 I 21 57 331.6 12.85 321.16

1243.53 -3,94 332,59 210.19 123,95 I 48 34 243.5 9.98 113.00

DIFFERENTIAL COqRECTIONS

TOE -.5160 TRA-1,1374 TC3 ,1254 BAU .065G

ROE -.3863 RRA .0881 RC3 ,1969 FAU .05595

FOE .$154 FRA 2,0321 FC3-2.3042 86P 2873

BDE .6607 ERA 1.1408 8C3 .2335 FIP 452

LAUNCH DATE APR 23 1971

HELIOCENTRIC CONIC

RL 150.41 LAL -.00 LOL 212.20 VL 33.337 GAL

MID-COUR3E EXECUTION ACCURACY ONB|T DETERMINATION ACCURACY

SGT 1700.5 6GR 529.4 SG3 307.1 8T 40.8 8R 24.2 63 32,9

RRT .1731 RRF -,1693 RTF -,8298 CRT ,7748 CR$ .5492 CST .912S

8GB 1781,0 623 -,0312 R13 -,8305 LSA 54.8 HSA 18.2 8SA 1.2

SGl 1703,2 $62 520.5 THA 3.40 EL1 45.4 EL2 13.8 ALF 27,18

FLIGHT TIHE 140.G0 ARRIVAL DATE 8EP 10 1871

DISTANCE 367.602 EARTH TO HARD

-3.18 AZL 92.14 HCA 124.23 IMA 203.14 ECC .28504 INC 2.1385 Vt 29.824

AZP 88.80 TAL 344.74 TAP 108.97 RCA 149,30 APO 256.98 V2 26.486

ETS 173.33 ZAE 171.73 ETE 47.78 ZAC 102,37 ETC 277.70 LVI -20,06

VEL 11.840 PTH 6,86 VHP 6,994 OPA -15.19 RAP 319,77 ECC 1.3322

INJ RT A8C INJ AZHTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

200.74 131,99 18 30 0 1630o8 4.47 56.21

205.80 129.55 19 38 I z 1440.8 7.61 42.12

209.92 124.04 21 5 6 1172.1 10.88 22.75

212.90 119.81 22 49 36 827.1 13.78 358.24

214.10 118.02 O 31 15 494.0 15.10 314,40

212.90 119.81 1 27 39 301.5 11.78 319.61

209.92 124.04 I 52 35 218.9 10.88 311.67

RP 206.68 LAP -1.77 LOP 336.45 VP 25.119 GAP 15.34

RC 64.4t4 GL -16.05 GP 2.28 ZAL 121,05 ZAP 160.88

PLAN£TOCENTRIC CONIC

C3 20._ 86 VHL 4.483 DLA -24.66 RAL 342.80 RAD 6642.9

LNCH AZHTH LNCH TIME L-Z TIME INJ LAT INJ LONG

50.00 17 46 8 2630.60 -13.86 72,09

60.00 18 87 31 2440.80 -8.48 60.06

70.00 20 28 54 2172.13 -3,00 42.39

80.00 22 19 9 1827.06 1.78 19,17

90.00 O 6 21 1494,04 3.91 355_88

100.00 1 5 57 1301.14 1.78 340.54

110.00 1 32 16 1218.95 -3.00 331.31

DIFFERENTIAL CCRRECTZON8

TOE -.5288 TRA-1.1227 TC3 .1420 OAU ,0680

ROE -.3743 RRA ,0796 RC3 ,2083 FAU ,05835

FOE ,5304 FRA 2.1219 FC3-2.5024 DSP 2916

BDE .6481 BRA t.1255 8C3 .2521FSP 487

LAUNCH DATE APR 23 1971

HID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

8GT 1718.8 3GR 524.7 863 327,6 ST 41,2 8R 23.9 $8 33.9

RRT ,1887 RRF -,2065 RTF -.8338 CRT .7771 CR6 ,5460 CST .9502

8GB 1797.1 623 ".0343 R13 -.8346 LSA 55.5 NIA 18.3 8SA 1.2

86! 1721.9 SG2 514,4 THA 3.62 ELi 45.7 EL2 11.6 ALF 28.88

FLIGHT TIV_ 142,00 ARRIVAL DATE SEP 12 1971

HELIOCENTRIC CONIC

RL 150.41 LAL -.00 LOL 212.20 VL 33.260 GAL

RP 206.69 LAP -1.76 LOP 317.72 VP 25.015 GAP 14.94

RC 61.512 GL -16.48 GP 2.39 ZAL 120.89 ZAP 159,78

PLANETOCENTRIC CONIC

C3 19,413 VHL 4.406 DLA -25.09 RAL 342.96 RAO 6642.6

LNCH AZNTH LNCH TIME L'I T|ME INJ LAY INJ LONG

80.00 17 48 38 2611.90 -12.94 71,26

60.00 18 O 80 2419,89 -7,58 §9,04

70.00 20 36 29 2147.49 -2.06 41,10

80,00 22 25 41 1786.32 2,82 17.48

80.00 O 14 2! 1451.54 S.D9 353.88

100.00 t 12 29 1270.80 2.82 330.85

!10.00 I 36 5t" !184.31 -2,06 330.02

TO MAR8

2.1584 Vl 28.624

AZP 88.75 TAL 344,90 TAP 110.39 RCA 149.34 APO 253,T7 V2 26.485

ET$ 173.45 2AE 171.67 [TE 46,95 ZAC 102.45 ETC 277.74 LVI -20.20

VEL 11.808 PTH 6.83 VHP 6,783 DPA -15.04 RAP 319,90 ECC 1,319S

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

200,45 136.20 18 32 10 I611.9 5.41 55.43

205.52 128.70 t9 41 tO 1419.9 8.52 41.10

209.67 124,10 21 9 17 1147.5 11,78 21.41

212,71 119.74 22 55 37 796.3 14.71 356,44

213.98 117,66 0 38 40 458.5 18.06 382.25

212,71 119,74 I 33 40 270,8 14.?1 317.81

209.6? 124,10 ! 58 48 184,3 11.?8 310,33

DISTANCE 371.223 EARTH

-3.09 AZL 92.1G HCA 125.10 8HA 201.56 ECC .25906 ZNC

DIFFERENTIAL COqRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5126 TdA-I.OO?2 TC3 .178| BAU .0767 8GT 1717.9 8GR 520.1 363 548.5 ST 40.8 $R 23.1 |S 34.9

ROE -.38|1 HflA ,071| RE3 .|205 FAU .DID86 RRT .2057 RRF °.2252 RTF -._536 CRY .7784 CR8 .$429 (8! .IdOl

FOE +5443 FRA 2.1154 FC)-20TI87 |GP 282| 6DE IT64.9 RE3 ".03|8 Rl3 ",644§ LIA 55.7 H6A I8.4 68A 1.2

80E .62Y0 IRA t,095S 8E3 ,2841F|P 521 6G1 |721,6 562 50T,8 THA 3,10 ELl 45,2 EL2 |3,4 ALF 21,73

LAUNCH DATE APR 23 1971 FLIGHT TIN[ 144,00 ARRIVAL DATE |EP 14 1971

HELIOCENTRIC CONIC DISTANCE 374,689 EARTH TO MARl

RL lS0.41LAL -,00 LOL 812,20 VL 33.186 GAL -3,Ol AZL 92,|Y HCA 126.76 6HA 200,09 2CC ,85343 INC 2.1730 Vl 28,624

RP 206.71 LAP -1.74 LOP 338,98 VP 24,916 GAP 14.56 AZP 88.70 TAL 345.05 TAP 111.6! RCA 149.38 APO 210,80 V2 28,483

RC 66.667 GL -16.81 GP 2.49 2AL I20,?2 2AP 118,65 ETS 173.55 ZAE 171,65 ETE 46,54 ZAC 102.54 ETC 27?,7? LVI -20,31

PLANETOCENTRIC CONIC

CS 18,702 VHL 4.325 OLA -25.$2 HAL 343,09 HAD 6642.3 VEL 11.778 PTH 6.80 VHP 6,580 DPA -14.88 RAP 320,01ECC 1.3078

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 1? 51 10 2593,S? -12.04 70.45 200,20 136.39 18 54 23 1591.6 6.33 54._8

GO,GO 18 4 13 2199.28 -6.66 58.04 205.28 129,84 19 44 12 1399.3 9.41 40.09

TO,G0 20 38 12 2122.93 -I.12 39.82 209.47 124,14 21 13 35 1122.8 12.67 20.06

80.00 22 32 33 1765.06 3.88 IS,76 212,58 119,63 23 I 58 761,1 11.61 314.19

80.00 0 22 S? 1421.67 6.25 351.81 213.89 t17.64 D 46 3g 421.7 17.07 330.00

100.00 ! 18 21 123g.53 3.88 337,13 212,58 119.53 1 40 0 23g,5 18.61 315.95

110.00 1 41 35 116g.?3 -1.12 328,74 20g.4? 124,14 2 1 4 169.? 12.67 308.88

DIFFERENTIAL CCRRECTION$ HID-C(_IRSE EXECUTION ACCURACY CRBIT DETERHINATION ACCURACY

TOE -,1118 TRA-1,0868 TC3 ,1844 BAU ,0?42 6GT 1740.8 8DR 515.6 $63 372.8 8T 41.5 SN 23,3 16 36.0

ROE -.3815 RRA .0825 RE3 .2327 FAU .06363 RRT ,2242 RRF -,2459 RTF -.8438 CRT .7812 CR$ .1401CET .8460

FDE .5614 FRA 2.3168 FCS-2.8487 BEP 2926 $68 1815.6 623 -.0407 R13 -.844g LEA 56.7 N9A 18.4 86A 1.2

8DE .6205 BRA 1.0886 0C3 ,2969 FGP 561 $61 1741.0 862 501,2 THA 4.14 _LI 45.? EL2 lS,2 ALF 28.06

722



,_ JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE APR 13 1971

HELIOCENTRIC CONIC

RL |80.41 LAL ".OO
RP 201.73 LAP "1,73

RC 1?.6?? GL -17,34

PLANETQ¢ENTRIC CONIC

C3 99,045 YHL 4.248

LNCH AZNTM LNCM TIME
90,00 17 83 44
so.oo 19 ? 40

70.00 20 43 5
80.00 22 $9 49

90.00 0 32 20

100.00 I 2R 3?
110.00 I 46 2?

FLIGMT T|I4E 14D,DG ARRIVAL DATE 3EF 18 tD?t

DI3TANC[ 373.$98

L_. Ill.tO VL 33.1t9 GAL -E,i3 AZL 92.19 HCA 129.03 3MA
LOP 340,29 VP 24.628 GAP 14,18 AZP 88,63 TAL 343,20 TAP

GP to61 2AL IRO,9| ZAP 1IT,SO [78 173,84 ZAE 171,69 [TE

EARTN TO MAR8

198,T3 ECC *RIll4 INC 2. I941 Vt 29.824

113,24 RCA |49,4R APO 249,0S V2 28,469
46.58 ZA¢ 102,93 ET¢ 277.80 LVI -20.42

OLA -IS.DE RAL 343.19 RAD GA48.0 VEL tt.Y50 PTH G,?8 VMP D,383 OPA "I4.?S lAP 3E0.09 Dec t,RD?O

L-I TIME INJ LAY INJ LONG INJ RT A8C INJ AZNTH ]NJ TIRE PQ CST TIM |NJ 2 LAT INJ E LONG
RS?3.S4 -11.15 69.67 199,98 136.56 t8 36 39 15YS.5 ?.23 83,8q

28?0.07 -5.79 S?.D5 905,08 129.95 19 4? 19 1378.9 10,29 39,09

2099.39 -,16 38,S4 209.31 1E4.15 21 10 3 1098.3 13.55 18,71

9732.98 4,95 93.99 219,50 119,48 23 0 42 733,0 18.89 3S2,67
1382.01 7.48 349,81 213.87 117.35 0 55 R2 382.8 18.09 327,80

1207.46 4,95 335.38 212.30 t19.46 I 46 44 207.5 16.59 314,04
1145,16 -.10 327.45 209.31 124.15 2 5 32 145.2 13.55 307.82

OIFF(R[NTIAL CORRECTION8

TO[ -.SO?_ YRA-t.O?22 TC3 ,tg$9 UAU ,D738
ROE -.3408 RRA .0337 RC3 .2436 FAU .06680

FOE .5784 FRA 2.4218 FC3-3.1906 BSP 2988

60E .6110 BRA 1.0733 BC3 .3129 FSP 603

LAUNCH DATE APR 23 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT tTSS,S 6DR 511.2 SG3 397.4 ST AI.G GR 23.0 86 37.0

RRT .2443 RRF -,2693 RTF -.0451 CRT .7057 CR8 .5383 CET .9430
8GB |828,4 R23 -,0457 R13 -.8463 LSA 57.5 MSA 19.5 83A 1.2

SG! 1760.4 $62 494.4 THA 4.42 ELI 46.0 EL2 13.0 ALF 25.55

FLIGHT TIME 148.00 ARRIVAL DATE 8EP 18 1971

D]3TANC[ 382.348 [ARTM TO MARS

RL 150.41LAL "*00

RP 206.77 LAP -I.?l
RC 69.140 GL -17.78

PLANETOCENTRIC CONIC

C3 17,440 VHL 4,|78
LNCN AZMTH LNCH TIME

SO.DO 17 56 21
60.00 19 11 13

7o.oo 20 48 8
8O.OO 22 47 33

90.00 0 42 41
100.00 I 34 2I

110.00 1 51 30

LOL 212.20 VL 33.033 GAL -2.85 AZL 92.21 HCA 129.30 8MA 197,47 ECC .24315 INC 2.2139 Vl 29,424
LOP 341.52 VP 24.T31 GAP 13.82 AZP 88.60 TAL 345.39 TAP 114.44 RCA 149.46 APO 243.49 V2 26,405

GP 2.73 ZAL 120.38 ZAP 156.31 ETS 173.71 EkE 171.7T ETE 47.01 ZAC 102.74 ETC 27?.82 LVI -20.63

DLA -26.40 RAL 343.28 RAD 4641.7 VEL 11.725 PTH 6.78 VHP 6,192 DPA -14.60 RAP 320.14 ECC 1.2870

L'| TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ T|ME PO CST TIN INJ 2 LAT ZNJ 2 bORG
2557.82 -10.27 68.90 199.79 136,72 18 38 59 1557.8 8.11 93.13
2358.?0 -4.90 54.08 204.91 130.05 19 SO 32 1558.7 11.16 38.08

2073.73 ,76 37.2S 209.19 124.15 21 22 42 1073.7 14.43 17,34

1699.94 6.06 12.18 212.47 119.29 23 15 53 699.9 1?,53 350.67
1341.32 8.77 347.24 213.93 116.99 l 5 2 341.3 19.13 32S.00
1174.41 6.06 333.53 212.47 119.29 | 03 53 174.4 17.33 312.04

1120.55 .76 324.17 209.19 124.19 2 10 11 120,3 14.43 306.25
DIFFERENTIAL CORRECTION8

TOE -.5019 TRA-_,0644 TC3 ,2044 BAU .0789
ROE -.3309 RRA .0440 RC$ .28R0 FAU .08900

FOE .9954 FRA 2,9340 FC3-3.4S_3 BSP 3029

40[ .600_ I_A 1,0674 BC3 *_298 FSP 848

LAUNCH DATE _ 23 1971

NELIOCENTRiC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1766.6 8GR 50?.0 863 423.7 ST 42.1SR 22.? 88 38.1
RRT .2657 RRF -.2929 RTF ",0487 CRT ,7902 CR8 .5367 CST .9399

SG8 1037.9 R23 "*0513 R13 -.0481 LSA 00.3 NSA 18.R 8SA 1.2
SGl 1772.2 362 467.3 THA 4.?2 EL1 46,1 EL2 92.? ALF 26.11

FLIGHT TIME 150.00 ARRIVAL DATE SEP 20 1971

DIITANCE 386.134

RL 150.41 LAb -.OO hot. ERR.20 YL 32,994 GAL -2970 AZL 92,93 HCA 130.3T 6MA
RP Z08.81 LAP -1,?0 LOP 342.713 VP 24.644 GAP 13.46 AZP 88.55 TAL 345.50 TAP

RC 70.455 frL -18.22 GP 2.81 ZAL 120.20 ZAP 155.09 [T$ 173.77 ZAE 171.91ET[

PLANETOCENTRIC CONIC
C3 18. 883 VNL 4.109 DLA -28.84 RAL 343.39 RAD 664t,4 VEL 11.701 PTM 6,73 VMP

LNCN AZHTH LNCH TIH[ L-[ TEND |NJ LAT
50.00 I? 59 1 2540.43 -9.41

60.00 1914 SO 2338.70 -4.03
70.00 20 93 21 2042.0? 1.70

80.00 22 $3 SO 1665.68 7.19

90.00 0 54 23 5299.05 10.15

100.00 I 42 38 1140,15 ?,19
110.00 I 5l 44 1093.89 l,?O

DIFFERENT| AL CCRRECTION6
?0[ -.4951TRA-I.O38R TC3 ,2138 |AU .0783

ROE ".$Z03 RRA *0336 RC3 .RT31FAU *DT2T4

rOE .9137 FRA 8,6313 FC3-3.TIO| lip 30|S

JOE .0898 ERA 1.039E |C3 .3419 FIP 69|

EARTH TO NARD

190.30 ECC .23647 [NC 2.2843 Vt 26,624
t16,07 RCA 249.49 APO 243.1| V2 26,480

47.90 ZAC 102,8? ETC 2?7.84 LVi "20.??

LAUNCH DATE APR 23 19?I

6.008 DPA -14,46 RAP 320.13 ECC !,2778

[HI LONG [NJ RT ASC INJ AZMTM INJ TIME PO CAT TIM INJ 2 LAT 1N4 2 LQ_G
68.13 199.64 136.86 19 41 21 3540.4 8.98 52.39

53.1R 204.70 130.13 19 03 49 1338.8 12.01 37.00
33.97 209.11 124.12 21 27 30 1049.5 15.30 19.95

10.25 212.50 119.06 23 E3 38 665.7 16,49 348.56

344.64 214.07 118.04 I 90 39 _9G.t 20.22 322.13
331.62 212.50 119.06 2 I 30 140.2 18.49 309.95

324.86 209,11 t24.12 2 14 09 95.9 35.30 304.07
N]D-COUR3E EXECUTION ACCURACY ORBIT OETESNIMATION ACCURACY

SGT 177|.8 3_R 503.2 SG3 451.4 8T 42.2 8R 22,4 IS 39.2

RRT ,!$69 RRF "*1193 RTF ",_|2 CRT ,7931 ORS ,0837 C$T ,936T

86| |34_,? RZ3 "*0874 R|3 ".8498 LEA 39,0 N|A 18.8 I|A 1.2

SG| |?Tt,| 362 480.0 THA 3,08 ELI 4802 EL2 12,4 ALF 94,?4

FLIGHT TIME 102.00 ARRIVAL DATE 9EP 22 1971

MELIO¢ENTRt¢ CONIC DISTANCE 388,933

RL tSO,4t LAL -,00 LOt. RIE,RD VL 32,937 GAb "R,?I AZL 92,26 HCA 131,84 8NA
RP 208.8? LAP -I.18 LOP 344.00 VP 24,S81 GAP 13,10 AZP 88,49 TAL 345.80 TAP

RC 71.818 64. -18o87 GP 3,00 ZAL 120.09 ZAP 153.84 [?$ 173.83 ZA[ 172.09 ETE

PLANETOCENTRIC CONIC

C3 96,370 VHL 4,046 OLA "27,98 RAL 343.49 RAD 6641,R VEL 11,679 PTN 6.?1 VHP
LNCM A2MTH LNCH T|N[ L'| TIME |NJ LAT

80.00 tB I 44 2323.36 "8.06

80.00 99 19 33 2319.00 -3.16

?0,00 20 $8 40 2024,34 R,Q4

80.00 23 4 47 1629,86 8,3?
gO.O0 I 8 I t2A4.go 11,84

tO0.O0 I 81 35 1104.33 8.3?
110,00 2 R 9 t071.16 2.64

DIFFERENTIAL CCNRECTION8

EARTH TO MAR8

199,|| ECC .2340? |NC 2.233? Vl 89,R24
|17.49 RCA 149.02 APO 240.91 V2 28.4?4

49.40 ZA¢ 103,00 [TC 27?.83 LV| -20,91

TOE -.4880 TRA-1,0199 TO3 .2234 BAU .0?98
RDE ".3109 RRA .0263 RC3 ,2874 FAU .07818

FDE .8314 FRA 2.7751 FC3-4,0287 BSP 3069

BOG .9717 DRA 1,0180 DC3 .3644 FSP 744

S.83| DPA -14.32 RAP 320.13 ECC 1.2694

|NJ LONG [NJ RT A3C INJ AZMTH |NJ TIME PO ClT TIM [NJ 2 LAT IMJ 2 LONG

G?.42 199.52 135,98 98 43 48 |023.4 9.82 51,86
54.1? 204,60 130,20 19 S? 12 1319,0 12,83 36.09

34.67 209,07 124.06 21 32 31 1094,3 16.18 14,59

8,29 292.59 118,76 23 31 5? 629.9 19.46 346.36
341.G? 214,33 115.93 I 28 31 244.9 21.39 316,84

329.6! 212.sg 118.79 2 9 5g 104.3 |9.46 307.73

323,09 209.0? 124,08 2 RO 0 71.2 16.16 303.4?
OROIT DETERMINATION ACCURACY
9T 42.3 6R 22.0 SS 40.4

CRT .8009 CR8 *SISD C$T .9333

LEA 5g.6 NSA 18.? 99A 1.2
ELI 46.1 EL2 12,1 ALF 24,43

NID-COURIE EXECUTION ACCURACY

$GT 1774.0 SGR 499.9 963 480.g
RRT .31_6 RRF -.34?g RTF -.8499

3GB 1843,6 R23 -.0641 R13 -,8014

861 1782,0 362 4Y2.? TMA 5,44

723



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE APR R5 1971

HELIOCENTRIC CONIC

RL 150.41LAL -.00

RP 208.93 LAP -|,66

RC 73.228 GL -lg.ll

PLANET_ENTRIC CONIC

¢5 15.89g VHL 5,987

LNCH AZMTH LNCH TIME

50.00 18 4 31

60.DO 19 22 22

70.00 21 4 24

eO.OO 23 14 35

90.00 1 25 24

100.00 2 1 22

110.00 2 7 46

FLIGHT TIN[ 154.00 ARRIVAL DATE IEP 14 1171

DISTANCE $R3,803 EARTN TO MARl

LOL 212,80 VL 32,683 GAL -2.64 AZL 92,26 HCA 133,10 SNk 194,20 (C¢ .22993 INC 2,277t Vl 2R.124

LOP 345,33 VP 24,48I GAP 12.78 AZP 88,44 TAL 348,79 TAP ||8.90 RCA 149,J$ APO 233.8l Y2 28.481

GP 3.IS ZAL 119.85 ZAP 152,56 [TS 173.87 ZAE 172.32 [TE 51.45 ZAC t03,15 (TC 277.83

OLA -27,?3 RAL 343,60 RAO 6641.0 VEL 11.6§g PTH 9,79 VHP 5,639 DPA -]4,18 RAP 320.08 tCC 1,2617

L-I TIME IN] LAT IN] LONG IN] RT ARC IN] AZNTH IN] TIN[ PO CIT TIM INJ 2 LA7 IN] 2 LONG

2506,64 -7.73 66,70 199.43 137.09 18 46 18 1506,6 ]0,65 S0,95

2299.59 -2,31 53,24 204,62 t30.23 20 0 41 1299.6 13,67 33.11

1999,51 3,59 33,37 20g,09 123.99 21 37 44 999.5 17,0! 13.13

1591,97 9.6| 6.11 212.75 118.41 23 41 ? 592.0 20,46 343,99

1182.79 13.52 338.02 214.76 115.08 1 45 ? 182,6 22,70 314,76

]066,44 9,61 327,46 212,75 I16,41 2 19 9 66.4 20.46 305.56

1046.33 3.59 322.29 209,09 123.99 2 25 13 46.3 17,01 302,05

LV] "21,0S

OIFFERENTIAL CC_RECTION9

TOE -.4809 TRA -,9992 TC3 .2302 BAU .0609

ROE -,3017 RRA .0167 RE3 .3034 FAU .079?9

FDE .6503 FRA 2,9092 FC3-4,3446 OSP 3069

BDE .5677 BRA ,9993 BC3 ,3808 FSP 797

LAUHCH DATE APR 25 1971

HELIOCENTRIC CONIC

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1772.6 8DR 497,2 $63 512,0 ST 42.3 IR 21.7 $l 41,9

RRT ,3403 RRF -,3T66 RTF -.8502 CRT .8067 CRS .5353 CST .9297

SOB 1841.] R23 -.0720 R13 -,9525 LIA 60.2 MSA 18.6 $SA ].2

66t 1791.3 662 465.2 THA 3,66 ELI 46.0 EL2 11.8 ALF 24.]?

FLIGHT TIME 156.00 ARRIVAL DATE 3EP 26 1971

DI6TANCE 397.682 EARTH TO MARS

RL 150.41 LAL -.00

RP 207.00 LAP -1.64

RC 74.683 GL -]9.56

PLAN£TOCENTR|C CONIC

C3 15.468 VHL 3.933

LNCH AZHTH LNCH TIME

50.00 ]8 7 22

60.00 19 26 16

70.00 21 10 16

DO.DO 23 25 28

90.o0 1 53 27

IOO,OD 2 12 16

110.00 2 15 38

LOL 212.20 VL 32,633 GAL "2,39 AZL 92.30 HCA 134.37 6HA 193,27 ECC .22603 INC 2.3009 Vl 29.624

LOP 346.59 VP 24.404 GAP 12.42 AZP 88.39 TAL 343.93 TAP 120.30 RCA 149,58 APO 236,95 V2 26,451

GP 3.31 ZAL 119.67 ZAP t51.25 ETS 173,91 ZAE 172,57 ETE 54,1T ZAC 103.31 ETC 277.85 LVI "21,19

DLA -26.17 RAL 343.71 RAD 6640.8 VEL 11.641 PTH 6.68 VHP 5.494 OPk -14.03 RAP 319.99 [CC 1.2S46

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME 1=0 CST TIM IN] 2 LAT IN] 2 LONG

2490.26 -6.9! 66,0| I99.38 137o19 IB 48 52 ]490,3 ]].46 50,22

2280.37 -1.46 52.32 204.60 130.28 20 4 16 1280,4 14.48 34.13

19?4.55 4,54 32.07 209,13 123.89 21 43 10 974.5 17.85 11.69

1551.18 10.92 3.79 212,g9 117.96 23 51 19 551,2 21,49 341,40

1086,50 16,21 332,25 215,6] 113.49 2 11 33 86.6 24.51 308.29

]025.65 J0,92 325.16 2J2.99 J17.96 2 29 22 25,6 21.49 302,77

1021.37 4.54 320.98 209.13 123.89 2 30 39 21.4 17.85 300.61

DIFFERENTIAL CCRRECTIONS

TOE -.4736 TRA -.gTT8 TC3 .2331 BAU .0818

ROE -.2929 RRA ,0067 RE3 .3196 FAU .08357

FDE .6694 FRA 1.0427 FC3-4.6773 BSP 3071

DOE .5569 ERA .9779 BE3 ,3955 FSP 834

LAUNCH DATE APR 23 1971

HELIOCENTRIC CCN|C

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAEY

$GT 17R6.7 3DR 495.3 SG3 544.9 ST 42.2 IR 21.3 I$ 42.7

RRT .36B5 RRF -.4113 RTF -.9503 CRT .8137 CRS .5363 CST .9257

869 ]834.8 R23 -.08ll R]3 -.8529 LS4 60.9 MIA ]9,9 $1A 1.2

SG1 1776.8 $G2 457,8 THA 6,32 EL] 45.9 EL2 11.4 ALF 23.95

FLIGHT TIME 538,00 ARRIVAL DATE 3EP 26 1971

D|6TANC£ 40].588 EARTH TO MARS

RL 150.41LAL -,DO

RP 207.08 LAP -1.63

RC 76.180 GL -20.Ol

PLANETC_£NTRIC CONIC

C3 15.072 VHL 3.812

LNCM AZMTH LNCH TIME

30.00 ]8 10 16

60.00 19 30 17

70.00 21 ]e 23

80.00 23 37 58

85.39 . I 56 50

IOO,O0 2 24 45

liD,DO 2 19 45

LOL 212,20 VL 32,786 GAL -2.52 AZL 92.32 HCA 135.63 3HA 192.40 ECC .22240 |NC

LOP 347.81 VP 24,331 GAP 12,09 AZP 88.34 TAL 346,0? TAP ]21.?0 RCA 149,61 APO

GP 3.48 ZAL 119.49 ZAP 149.89 ET5 173.94 ZAE 172.84 ETE 57,70 ZAC 103,49 ETC

2.3250 Vl 29.624

235.18 V2 26.449

277.84 LVI "21.33

DL4 -21,12 RAL 343.83 RAD 6640,6 VEL ]1,624 PTN 6.66 VHP 5.335 DPA -13,9! RAP 319.55 ECC ],2481

L-| TIME IN] LAT 5NJ LONG IN] RT ARC IN] AZMTH IN] TIME PO CIT TIM IN] 2 LAT IN] 2 LONG

2474.19 -6,11 65,33 599,36 137.28 18 S5 31 1474.2 12,26 49.52

2291.35 -,63 51.42 204.62 130.30 20 7 58 ]261,3 15.27 33.15

1949.32 5,49 30.74 ' 209.24 ]_3,76 21 48 52 949,3 18.70 10.22

1305.92 12.35 2,20 213.35 |lT,40 24 5 5 593,9 22.57 338.48

1136.01 59,45 336.83 216,24 512.35 I 55 46 136.0 26.00 512.30

6238.43 I2,35 300,47 213,33 IlT,4D 4 9 14 5268,4 22.57 277.73

1234,19 5.49 297.56 209,24 5_3.76 4 4 29 5284,2 16.?0 277,04

OlFFERENTIAL CCRR£CTIONI

TOE -.4575 ?RA -.1465 TEl .2574 RAU ,05S5

ROE -,2840 RRA -,0033 RE3 .5373 FAU .0979?

FOE ,6632 FRA 3,]803 FC3-3,0473 |3P 2943

60[ .3_63 ERA .9463 0C3 ,4244 FIP SOl

LAUNCH OAYE ARR 23 |lYl

MELIO(ENTRIC CONIC

NIO-COUR3[ EXECUTION ACCURACY 0RafT DETERMINATION ACCURACY

BGT 1739.9 3DR 494.4 565 379.4 ST 41.3 3R 21.0 55 43.1

RRT .4DOI RRF ".4431 RTF -,_47 CRT .8118 CRI ,5363 El! .6816

SGB 5509.8 R23 ",0859 RI3 -.IS71 LSA 60.8 M|A 19.0 iSA 1,2

3G1 ITSl.i 8G2 450,0 ?HA E.IS ELI 43,0 EL2 11,1 ALF 24,01

FLIGHT TIME 560.00 ARRIVAL DATE 8EP 50 1971

DI3TANCE 405.S]7 EARTH TO NAR$

ML 150.41 LAL -.00

RP 207,17 LAP *l.II

RC 77,?18 GL -20,47

PLANETOCENTRIC CON;C

C3 14.713 VHL 3.836

LNCM AZNTH LNCH TIME

30,00 16 13 ]5

60.00 19 54 24

70.00 21 22 45

LEt. 212,20 VL 32.14] GAL -2.47 AZL 92,35 HCA 536.R0 9MA ]91,$9 ECC .21899 INC 2,3301 VI 29.624

LOP 349.12 VP 24,260 GAP 51.7? AZP 68o28 TAL 346.19 TAP 123.09 RCA 149.65 APO 233,$4 V2 26.439

GP 3,69 ZAL 519,33 ZAP 149.55 (TS _73.96 ZAE 173.]1 (TE 62.52 ZAC 103.68 (tC 277.82 LV5 -21.48

DLA -29,0? RAL 343.97 RAD 6640.4 VEL 11,609 PTH 9,95 VHP 5,131 OPA -53.77 RAP 5]9,69 ECC 1.2A2]

L'I TIME 5NJ LAT IN] LONG |NJ RT ASC IN] AZMTH INJ TIME PO CIT TIM |NJ 2 LAT IN] 2 LONG

2458.54 -5,33 64,66 599,38 137.35 18 34 14 5458.5 13.02 48.83

2242.65 ,20 50.52 204.68 130,30 20 55 47 524?.6 16.05 32.18

1923,96 6.43 29.40 209,3g 123,61 25 54 4g g24,0 Ig,53 8.73

80.00 23 3_ 54 1453.59 ]3.g?

12.98 1 17 45 11R3.87 18,32

tO0.O0 2 39 42 1226,10 13.97

110,00 2 26 8 6258,82 6.43

DIFFERENTIAL CORRCCT5ON8

TDE -.4581 TNA -.9109 TC3 .2318 BAU .D833

ROE -.2761 RRA -.0143 RC3 .354? FAU ,0g190

FOE .7093 FRA 3.3390 F23-9.4019 DIP 302?

BID( .5349 BRA ,9310 BC3 .4237 FgP g7s

356,56 2_3,82 t16.66 24 ]7 8 453,6 23.?5 335.04

345.2? 256,13 552,57 I 37 3g 195,9 26.46 3]6.67

297.43 213.82 116,66 4 23 18 $216.1 23.73 274.51

296.22 20g,3g 123.65 4 10 26 5258.3 lg.53 275.55

MID-COURIE EX(CUT5ON AccuRACY ORgIT OETERMINATION ACCURACY

6G7 1?40,1 1GR 494,7 SG3 6]6,2 3T 4].7 IR 2D.6 $1 45.]

RRT .4290 RRF -,4830 RTF -,1490 CRT ,8302 CRI .5414 CIT .9167

3GB 180g.9 R23 ",]034 R13 -,8328 LRA 61.9 MIA lg.1 lSA 1.2

Ill 1734.6 6G2 443.4 THA 7,43 ELI 43.3 EL2 10.G ALF 23.61



%

JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE APR E3 IDT1

HELIOCENTRIC C(_IC

RL 150,41 LAL ",DO

RP 207,26 LAP "l,S!

RC TG.2GS 6L -20,93

PLANETOCENTRIC CONIC

C3 14,369 VHL 3.793

LNCH AZMTN LNCH TIN[

30.OO 19 19 19

60.00 19 38 39

79.00 21 29 28

eO.0O 0 17 1

81,18 1 4 T

1GO.DO 2 59 53

110,00 2 32 50

FLIGHT TIME 192.00 ARRIYAL DATE OCT E 1971

DIDTANCE •09.470

LOL 212,20 VL |2,1il GAL -|.42 AZL 92.38 HCA 139.16 INk

LOP 350.39 VP 24.191 GAP ||,46 AZP 88,23 TAL 346.31 TAP

GP 3,8S ZAL II9.1E 2AP 147,08 ET8 173,98 ZAE 173,3S [TE

EARTH TO M9RI

190,9• DEC ,2||$0 |ME 2.319| Yl El.D84

124,47 RCA 149.0§ APO 232.06 V2 66.•29

D?,S? ZAC 103.90 £TC 877,79 LVI -21.12

OLA -29.51 RAL 34•.11 RAD 9640,2 VEL 11.595 PTH 6.6• VHP 5.03• DPA -13.68 RAP $19,•? [CC I,Z)ST

L'I TIME INJ LAT |NJ LONG ZNJ RT ASC INJ AZNTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

6443,2Q "4,56 64,02 lgg,4• 137,41 18 57 2 1443,2 13,T8 49,16

2224.13 l,gI 49.94 204.79 130.29 20 IS 43 I624.1 16.81 31.21

1898.19 ?.42 28.03 209,60 123.43 22 I 6 898,2 20.36 T,19

1383,26 19,02 354,12 214,56 115,3• O •0 6 385,3 25,16 330,4S

1234.52 19.22 3•4.45 219.07 112,8• I 24 41 234.5 26.95 319.79

6147.7? 19.02 293,39 214,3D 115,54 • •2 20 51•7.9 25.19 299.73

6233.03 7.42 294.86 209.60 123,43 4 16 43 5233.1 20.36 274.01
DIFFERENT IAL C(3qRECTION9

TOE -.4321 TRA -.9060 TC3 .2229 BAU ,0836

ROE -,2684 RRA -,0255 RE3 ,3737 FAU ,09626

FOE .7328 FRA 3,4980 FC3"3,7926 D3P 3DOT

BDE ,5257 8RA ,9DO3 BE3 ,4349 F$P 1041

LAUNCH DATE APR 23 1971

HELIOCENTRIC CCNIC

RL 150.41 LAL -.00 L_ 2t2.20 VL 32.660 GAL

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACC_ACT

$GT 1?22,8 SGR •96,6 993 65•,0 ST 41,5 $R 20,3 SS •6,4

RRT ,4GO9 RRF -,5217 RTF -,6463 CRT ,8409 CR3 ,547D CST ,9113

SOB 1793.0 623 -.1161 613 ".8GIG L3A 62.9 MSA 19.2 33A 1,2

3G1 1739,0 SO2 •36,6 THA 8,06 EL1 43,1 EL2 I0,1 ALF 23,60

FLIGHT TIE 164.00 ARRIVAL DATE OCT • 197t

DISTAEE 413.444

-2,37 AZL 92.40 HCA 139.42 SNA

RP 207,37 LAP -1,$6

RC 80.909 GI. -21.39

PLANETOCENTRIC CONIC

C3 14,089 VHL 3,754

LNCH AZHTH LNCH TIME

50.00 18 19 27

GO,DO 19 43 2

70.00 21 36 31

79.67 O 33 7

79.67 0 53 7

79.67 . 0 53 7

110.00 2 39 54

EARTH TO MARS

190.14 [EC .21291 INC 2.4041 Vl 29.924

12§.84 RCA 149.97 APO 230.90 V2 26.41S

74,09 ZAC 104,13 £TC 277,76 LV! -21,79

LOP 351,69 VP 24.125 GAP 11,15 AZP 88,17 TAL 346,42 TAP

GP •,06 ZAL 119,00 ZAP 145,92 ET3 173,99 ZAE 173,53 ET[

DLA -29,96 RAL 344,26 RAD 664D.1VEL 11,582 PTH 6,63 VHP •,892 DPA "13,50 RAP 319,22 DEC 1,2319

L-1 TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2428,19 -3,8D 63,39 199,53 137,•9 18 59 55 1428,2 1•,31 47,48

2205,83 1,82 48,79 204,93 130,27 20 19 48 1205,8 17,57 30,25

1871.95 8.40 26.64 209.89 123.23 22 ? 43 871.9 21,19 5.61

1267.04 19.62 347.04 219.04 113.11 1 14 14 267.0 27.42 322.33

1267.04 19.62 347.04 216,04 113,1 ! 1 14 14 267.0 27.42 322.33

1267.04 19.62 347.04 216.04 113.11 I 14 14 297,0 27.42 322.33

6206,31 8,•0 293,46 209,86 123,23 4 23 21 5206,8 21,19 272,43

DIFFERENTIAL CCRRECTIONS

TDE -.445S TRA -.8798 TC3 .2079 BAU .0838

ROE -.2909 RRA -,0373 RE3 ,3939 FAU °10082

FOE ,7563 FRA 3,6007 FC3-6,1953 B$P 2978

60t£ ,5163 BRA °8900 DE3 ,4450 FSP 1112

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1700,0 3GR 500,2 SG3 695,D ST 41,2 86 19,9 33 47,8

RRT ,4927 RRF -,561• RTF -,8429 CRT ,8523 CR3 ,5538 CST ,9ODD

3GB 1772,D R23 -,135! RI3 -.8498 LSA 63,2 MSA 19.4 3SA 1,2

SO1 17|8,9 392 •30,5 THA 8,81 ELI 44,? EL2 9,6 ALF 23,9T

LAUNCH DATE APR 23 1971 FLIGHT TIME 166.D0 ARRIVAL DATE OCT 6 1971

HELIOCENTRIC CONIC

RL 130.41LAL -.00

RP 207,48 LAP -1,54

RC 82,560 GL -2|,83

PLANETOCENTRIC CONIC

¢3 13,$21 VHL 3,719

LNCH AZNTN LNCH TIME

50.00 19 22 4t

60.00 19 47 33

?O,OO 21 44 1

78.34 0 43 48

78,34 O 43 43

78,34 O 43 48

IlO.O0 2 47 23

DISTANCE 417.438

LOL 212.20 VL 32.624 GAL -2.33 AZL 92.43 HCA 140.68 SNA

LOP 352.91 VP 24.061 GAP 10.85 AZP 88.12 TAL 349.52 TAP

GP •,28 ZAL 118,83 ZAP I44,11 ETS 174.00 ZAE 173,63 ETE

EARTH TO MARS

199.48 ECC .21002 IMC 2.4332 VI 29.624

127.20 RCA 149.69 APO 229.29 V2 26.402

81.64 ZAC 104,38 ETC 277.72 LVI -21,90

DLA -30.4! RAL 344.43 RAD 9940.0 VEL 11.371 PTH 6,91 VHP 4.756 OPA -13,36 RAP 318.92 EC¢ 1.2275

L-| TIME INJ LAT INJ LONG INJ RT A3¢ |NJ AZMTM INJ TIME PO C3T TIM INJ 2 LAT |NJ 8 LONG

2413,50 "3,07 62,77 199,67 137,50 |9 2 SS 1413,5 15,23 46,_1

2187.69 2.$2 47,90 205.12 130.23 20 24 I I187,7 18.30 29.21

|D4S,OS 9.40 25,2D 21D.19 122,99 22 14 46 843,1 22.03 3.9T

1294.92 2O,Ol 349,29 216.05 113.38 I 5 22 294.9 27.89 324.50

1294,62 20,01 349,28 216.05 113,38 I 5 22 294,9 27,89 324,50

1294.$2 20,01 349.28 216,05 113.38 1 3 22 294.9 27.89 324,39

9179.91 9,40 292,02 210.19 122.99 4 30 23 5ITg.g 22.03 270.79

DIFFERENTIAL CCRRECTION3

TOE -.4332 TRA -.9494 TC3 .1963 iAU .0049

ROE -,2333 RRA ",0499 RE3 ,4|31 FAU ,10333

FOE .7743 FRA 3,8371 FC3"9,6299 |99 2900

9DE ,5037 9RA .9498 BE3 ,4|94 F$P t|St

LAUNCH DATE APR 23 Ii?l

Nt[LIO¢ENYRI¢ CONIC

RL 190,41 LAL ",DO

RP 207.90 LAP -1,32

RC 04.247 GL -22,32

PLANETOCENTR |C CONIC

¢3 13.$82 VHL 3.683

MID-COURSE EXECUTION ACCURACY ORBIT'DETERMINATION ACCURACY

SOT 1994,2 SGR 505,8 $93 7)9,3 ST 40.5 9R I9,S 33 49.9

RRT ,5243 RRF ".9017 RTF ",_v39 CRT ,89_7 CRI °SSDI Eli .IRIS

SGB 1733.3 R23 ".1532 R13 -°0470 LDA 63.6 M3A 19.3 88A 1.2

SOt |988,6 |G2 424,9 THA 9,98 EL1 44,1 EL2 3.| ALF 23,T]

_LIGHT TIME 198,00 ARRIVAL DATE OCT 9 tiT1

DISTANCE 461,449

LOL |12,20 VL 32.390 &AL -2.29 AZL 92.46 HCA I41.94 8MA

LOP 354.17 VP 23,999 GAP 10,55 AZP 88.06 TAL 349.61 TAP

99 4.51 ZAL 118.70 ZAP 1•2,57 ET3 t?•,OO ZA[ 173.59 ETE

EARTH TO MARl

180,89 ECC .20742 INC 2.4638 Vl 29.$24

128.53 RCA 149,71 APO 228,07 V2 29,389

89.93 ZAC 104.63 ETC 277.67 LVI -22.05

OLA "30,8S RAL 344.61 RAD 6639.8 VEL 11.561 PTM 6,61 VHP 4.623 DPA °13,21 RAP 318.58 [CC 1,2235

INJ 2 LAT INJ 2 LONG

1399,1 15,93 •6,16

1199.7 19.03 29,32

817.4 22.87 2.26

318.8 28.33 326.43

318,8 28,35 326.43

318,8 28,35 326.43

5152.2 22.87 269.08

ORglT DETERMINATION ACCURACY

37 40.2 SR 19.3 SS 50

CRT ,8781CR3 .S71O CST ,8_

LSA 94,4 MSA 19.7 SSA

ELI 43,8 EL2 8.5 ALF 2_

TOE -.4309

ROE -.24GO

FOE .8026

B0[ .4966

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM

90,00 18 29 1 2399,14 -2,35 62,17 199,64 137,53 19 9 O

SO.DO 19 52 14 2169.75 3.41 47.04 205.36 130.18 20 28 24

70,00 21 51 59 1817,33 19.42 23,70 210,58 122.71 22 22 16

??,12 0 35 41 1318.77 20,3g 361,26 219,11 113,67 0 37 4D

77,12 0 33 41 1318,77 20,3g 351,29 216,11 II3.6T 0 5? 40

77.12 0 36 41 1318.77 20.3g 331,29 216,11 113.97 0 57 40

110.00 2 55 21 G152.2! 10.42 2g0,53 210,58 122,71 4 37 54

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TRA -.8209 TC3 .1650 BAU .0849 SOT 1633.0 3GR 513.g $G3 781.1

RRA -,0628 RE3 ,•3?2 FAU ,11075 RRT ,5542 RRF -,0425 RTF -,6324

FRA 4,023g FC3-T,0598 D$P 2976 SG8 1713,9 623 -,1782 613 -,9417

BRA ,8233 BC3 ,4976 F$P 1261 SO1 1661,4 SG2 •21,0 THA 10,37

726



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

/

LAUNCH DATE APR 23 1971

NEL10¢EHTRIC CONI_

RLj150.AI LAL' -.0_
RP 207.73 LAP -1.50

Rc 85.668 r.L -22.60

PLANETOCENTRICCONIC

C3 13.369_¥_L 3_e8S

LNCH AZMTH LNCH TINE

50.00 18 29 28

60.00_ 19 87 5

_70.00" 22 0 34

?s,dO 0 26 29

FLIGHT TIME ITO.OO ARRIVAL DATE OCT tO 1971

DISTANCE 415.477

L04. 212.20 VL 32.558 GAL "2.28 AZL 92.50 HCA 143.|0 8HA

LO4 z 355,41 VP 28,938 GAP 10.28 AZP 88.00 TAL 348.88 TAP

GP 4,77 ZAL 1|8,56 EAR 140.98 ET$ |74°0| ZAE 173.39 £TE

EARTH TO NAR8

188,33 ECC .2DIDO INC E.4963 Vl 29.QE6

129.89 RCA 148,72 APO 226,94 V2 28.3?8

98.89 ZAC 104,94 (TC 277,81 LV! -22.20

OLA -32.30 RAL 344,81 RAD 8838,7 VEL 11,551 PTH 8,6D VHR

L-! TIME ]NJ LAT |NJ LONG |NJ RT A$C ]NJ AZMTH INJ TIME

2385.07 -1,64 61.58 200.08 137.56 19 9 13

2151.92 4.19 46.18 205.65 |30.11 20 32 57

1788.51 11,48 22.14 211.04 122,39 22 30 22

|340.53 20,78 353,08 216.21 I13.98 O 50 50

76.00 0 28 29 1340.53 20,78

?6.00 _ 28 29 1340.53 20.76

110.00 3 3 56 $123.36 11.48

DIFFERENTIAL CCRR_CT_ONS

TD_ -.4240 TRA -.788_TC3 .1359 BAU .0889

RDE-.2404 RRA -.OTGS+RC3 .4609 FAD .[1595

FOE .8296 FRA 4.2151 FC3-7.5083 BSP 2814

BO_ °4874 BRA ,7924 BE3 .4808 FSP 1342

LAUNCH DATE APR 23 1871

353.08 218.21 113.96 D 50 50

353.08 216.21 113.98 0 50 50

288.96 211.04 122,36 4 45 59

MID-COURSE EXECUTION ACCURACY

8GT 1594.6 SGR 524.7 883 826.g

RRT .5825 RRF ",8828 RTF -.8249

SG8 1678.8 R23 ".2049 R13 -,8388

861 1825.8 8G2 418.3 THA 11.63

4,501 DPA "13,08 RAP 318,20 £CC 1.2200

PO CIT TIN INJ 2 LAT INJ 2 LONG

1385,1 16.61 45.52

1151.6 19.74 27.35

?88°5 23.72 .48

340.5 28.80 528.18

340.5 28.60 328.18

340,5 28.80 328.18

5123,4 23.72 267.27

ORDIT DETERMINATION ACCURACY

8T 39.7 8R 19.0 86 51.8

CRT .8928 CRS .583'5 CST .8649

L8A 85.D MDA 19.8 88A 1.1

ELI 43.3 2L2 7.8 ALF 23,94

FLIGHT TINE 172.00 ARRIVAL DATE OCT 12 1971

HELIOCENTRIC CONIC DISTANCE 429.521 EARTH TO MARS

RL 150.41LAL -.00

RP 20_.86 LAP -1.47

RC 87.725 GL -23.28

PLANETOCENTRIC CONIC

C3 13.182 VHL 3.631

LNCH AZNTH LNCH TIME

50.00 18 33 1

60.00 20 2 8

70.00 22 9 53

74.84 O 22 3

74.94 0 22 3

76.94 0 22 3

110.00 3 16 13

LOt. 212.20 VL 32.528 GAL -2.22 AZL 92.53 HCA 144.45 8NA 187.82 ECC ,20274 INC 2.5305 Vl 29.624

LOP 356.88 VP 23.881 GAP 9.98 AZP 87.94 TAL 346.77 TAP 131.22 RCA 149.74 APO 223.89 V2 28.357

GP 5.04 ZAL 118.43 ZAP 139.35 ET6 174.01 ZAE 173.01 ETE 107.28 ZAC 105.26 ETC 277.54 LVI -22.36

DLA -31.74 RAL 345.02 RAO 6639.6 VEL 110543 PTH 8,89 VHP 4.381 DPA -12.91 RAP 317.76 ECC 1.2189

L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2371.29 ".95 61.01 200.32 137.57 19 12 33 1371.3 17.27 44.89

2134.18 4.97 45.33 205.99 130.05 20 37 42 1134.2 20.45 26.38

1758.09 12.58 20.47 211.5g 122.02 22 39 11 758.1 24.59 358.52

1360.38 21.13 554.75 218.35 114.26 0 44 43 360.4 29.25 329.80

1360,38 21,13 354.75 216.35 114.26 0 44 43 360.4 29.25 329.80

1360.38 21,13 354.75 216.35 114.28 0 44 43 360.4 2g.25 329.80

8092.93 12.58 287.30 211.39 122.02 4 54 48 5092.9 24.59 265,56

DIFFERENT IAL CORRECTIONS

TDE -.4174 TRA -.7547 TC3

ROE -.2343 RRA -,0911

FOE .8570 FRA 4.4140

BDE .4787 BRA .7802

LAUNCN DATE APR 23 1971

HELIOCENTR|C CONIC

RL 150.41LAL -.00

RP 208.01 LAP -1,45

RC 89.514 GL -23.77

PLAN(TOCENTRIC CONIC

C3 13.020 VHL 3.608

LNCH AZNTN LNCH TIME

80.00 18 38 43

60.00 20 ? 23

?D.00 22 20 tO

?3.94 0 18 14

73.94 0 l_ 14

?3.94 0 16 14

I10.00 3 23 32

MID-COURSE EXECUTION ACCURACY

• 0995 BAU .0875 SGT 1549.3 8GR 538.8 883 874.5

RC3 .4863 FAU .12141 RRT .6076 RRF ".7220 RTF -.8150

FC3-7.9733 8SP 2740 SGB 1640,3 R23 -.2362 R13 -.8307

BC3 .4963 FSP 1425 381 1588.1 382 418.0 THA 12.84

FLIGHT TIME 174.00

DISTANCE 433.580

LOL 212.20 VL 32.500 GAL -2.19 AZL 92.57 HCA 145.71 8HA

LOP 397.93 VP 23.825 GAP 9,?! AZP 87.88 TAL 348.82 TAP

GP 8.35 ZAL I10.31 ZAP 137,88 ETS 174,01 ZAE 172.43 ETE

DLA -32.19 RAL 345.26 RAD 8639.8 VEL 11.536 PTH 8,58 VHP

L-I TIME INJ LAT INJ LONG ]NJ RT A8C INJ AZMTH INJ TINE

2357.75 ".27 60.44 200,82 137.88 18 16 1

2118,47 5o74 44.48 208.38 129,96 20 42 40

1723.48 13,75 18.87 212.22 J21.57 22 48 55

1378,80 21.48 358.53 2t8,54 114,57 0 _9 13

1378.80 21.48 356.33 218.54 114.57 0 39 23

1378.80 21.48 358.33 21_.54 114,57 0 39 13

8060.33 15.75 285.50 212.22 121.57 5 4 52

OIFF(R£NTIAL CCNRECTION8

TOE -.4106 TRA -.1183 TC3 .0560 BAU .0888

ROE -,$265 ERA °.1078 RC3 ,5130 FAU ,J2887

FOE ,8852 FRA 4,8|05 FC3-8.44E8 _3P 285E

tOE .4699 IRA ,tEl3 543 .5181 rSP ISIO

LAUNCH DATE APR E3 1871

HELiO¢|NTRIC C_1¢

RL ISO.il LAL ".DO

RP 108.11 LAP "1.48

RC 81,337 6L "E4.D?

PLANETOCENTRIC CONIC

C3 12.681VNL 3,589

NCH A2NTH LNCN TIME

80.00 18 40 34

_O.O0 tO 11 84

',00 82 31 46

_7 O 10 53

0 10 83

O 10 83

3 35 8

NI0-COURSE EXECUTION ACCURACY

8GT 1497.7 8GR 556,2 3G3 923.8

RNY .8282 RRF ".7383 RTF "._625

SGB 1697.8 R23 -,2718 RI3 -,8232

8G1 154t.3 8G2 420,5 THA 14,2[

PLIGHT TIME 118.00

b

b

÷

DISTANCE 437.851

LOL tit.tO VL 31.478 GkL -2,17 AZL 92,81 NCA 148.98 8NA

LOI, 319,18 VP t3.7TO tAP 9.44 AZP 87.82 TAL 348.87 TAP

GP 5.14 ZAL 118,tO lAP 135,88 ET8 174,01ZAE 171.8T ETE

OLA -5|,R4 IAL 345,51RAD 6839.5 VEL 11.530 PTH 6.58 VHP

L'I TIME INJ LAT INJ LONG INJ RT AlE INJ AZNTH

1344.43 .40 59.89 200.98 137.57

tOt8,Tl 1,52 43,82 206.83 129.86

1681,59 IS,02 11,87 212.98 121.04

1366.27 t1.83 357.84 218.78 114,8g

1398.27 21.83 357.84 21_.78 114.89

1398.17 11,83 357.84 216.78 114.89

ti024.49 15.02 283.46 212.98 121.04

ORBIT DETERMINATION ACCURACY

ST 39.1 SR 18.7 88 53.2

CRT .9084 CR6 .5978 CST .6761

LSA 65.6 NSA 20.0 $8A 1.1

ELl 42.7 EL2 7.1ALF 24.19

ARRIVAL OATE OCT 14 1971

EARTH TO MARS

187.54 ECC .20065 INC 2.5669 Vl 26.624

132.53 RCA 149.75 APO 224.93 V2 26.340

115.50 ZAC 105.60 ETC 27?.47 LVI -22.52

4.288 OPA -12.75 RAP 317.28 ECC 1.2143

PO CST TIM INJ 2 LAT INJ 2 LONG

1557.8 17.92 44.26

1116.5 21.14 25.41

725,5 25.49 356.42

378,8 29.?0 331.32

378,8 29.70 331.32

378.8 29.70 331.32

5060,3 25.49 283.24

ORBIT DETERMINATION ACCURACY

8T 38.4 SR 18.4 33 54.8

CNT °9246 CRI ,6141 CIT ,6661

LSA 88.2 MSA 20,2 8SA t,l

ELI 42.1 EL2 6,4 ALF 24,52

ARRIVAL DATE OCT 18 1171

EARTH TO MARS

|88,80 [CC .|9870 INC E,8057 Vl 29.12A

133,83 RCA 149,?6 APO 224,03 V2 26.32]

122,42 ZAC !05.87 ETC 27T.38 LVl -22,68

4,t59 OPA -12,58 RAP 318,75 ECC 1.2120

INJ TINE PO ClT TIM INJ 2 LAT INJ 2 LONG

19 Ig 39 1344,4 18.56 43,64

20 4T 52 10g8.7 21.84 24,42

22 58 58 88g,6 26,45 354,0?

0 34 10 396.3 30,14 332.78

0 34 10 396,3 30,14 332.78

0 34 10 396.3 30.14 332.78

5 15 33 5024.4 28,45 260.88

ORD]T DETERMINATION ACCURACY

8T 3?,5 8R 18.2 36 $8.0

CRT ,8408 CR3 ,6324 C$T ,8546

LDA 86.? M3A 20*4 8SA 1.0

EL1 41.3 EL2 9.6 ALF 24.99

_CRR£¢TION6 N1D-COUR8E EX[CUT|ON ACCURACY

* -.6782 TC3 ,D108 BAU .Q933 8GT 1437.5 SGR 877.6 8G3 9T4.1

-.1244 R¢3 .3416 FAU .13281 RRT ,6442 RRF ".7g42 RTF -.?878

8318 FC3"6,826? 067 2543 8GB 1849.2 R23 -.3100 R13 -.8154

*6805 0¢3 *542D F$P 15D? SGI 1489.4 $82 426,4 THA 15,85
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