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ARSTRACT

Various lunar gravitatlonal models were evaluated for
Apcllo mission control using checkpoint techniques
developed under CCN 157B, NASA Contract NAS 1-3800.

A1l checkpoints were selected from low inelination
Lunar Orbiter missions in order that the results would
be applicable to the Apollo missions. Identical tech-
nigues were used for each model evaluated in order
that relative perfornance {repidity of convergence, fit
to doppler data, ete.) could be determined.
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1.0 PURPOSE

This document reports the work accomplished under Task D of WNASA contract
NAS 1-7954% concerning lunar gravitational model analysis in support of
Apollo mission control.
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2.0 SCOTE

This document is a final report covering all the work done under NASA
contract NAS 1-7954, Task D. A thorough analysis of all lunar gravitetional
nodels provided hes been accoxplished using photo checkpoint techniques.
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3.0 INTRODUCTION

The object of this study was to evaluate the capability of various lunar gravi-
tational models to accurately predict spacecraft position within low inclina-
tion lunar orbits, The primery method of evaluation consisted of photo checks
point consistency anzlysis. A checkpoint is defined as a landmerk or feabure
present in the photographs from at least two Lunar Orbiter missions. A
pictorial representation of a checkpoint is shown in Figure 3.1l. In this
example two telephoto frames are plotied, ore from Mission II and the other
from Mission IIT. The checkpoint which is a small erster of about 100 meters
diameter was found in both pictures. As indicated, it is on the southern

edge of L/0 IT frame 198 and near the center of I0 IIT frame 161. Using
measurements of the checkpoint location on the actusl photograph it was possible
to compute the selenographic location of the checkpoint. This also required
+the maneuver angles performed to point the camera and the spacecraft position
at shutier actuztion ss computed by the orbit determination program {ODPL).
Since each mission resulted in an independent computation of the checkpoint
location it was possible to judge model effectiveness by the closeness of the
checkpoint grouping in each area. A more thorough description of the checkpoint
technique is given in Reference 1.

Various types of information concerning operation of the orbit determination
program are presented to aid in the model evaluations along with checkpoint
consistency. These are rapidity of convergence, fit to doppler data and
epoch forwarding accuracy. Each of these parameters is important in the
process of model selection. Rapid convergence is a necessary requirement
for & real time orbit determination technique, due to serious time constraints.
A good fit to the doppler data is a requirement since it is the only measure-
ment of the accuracy of the spacecraft state vector that is available. The
epoch forwarding capability 1s one of the more important criteria since
orbitel meneuvers (orbital transfers snd descent maneuvers) must be planned
in advance and prediction must be accurate to guarantee mission success.

Included in the model evaluation are two gravitational models developed by
Doeing. These mofels are simple 3 and I coefficient models and were developed
under Task E of NAS:'1-7954. A description of this model development is presented
in a compenion document (Reference 2). -
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4,0 LUNAR GRAVITATIONAL MODEIS

A totel of nine (9) lunar gravitational models were evaluated in this study.
These models are summarized in Table 4,0 and described in detail in Tables 4.1
throvgh 4.9. Also irdicated in the Tables is the type of data used for the
develommen. of the models.
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MODEL

W0 1 6y Fow

NO.

TABLE 4.0

CANDIDATE LUNAR MODELS - SUMMARY

DESGRIPTION SOURCE ORDER COEFFICIENTS
BELICOMM L/0 III APOLLO DATA 7 51/60
BELICOMM 1/0 ITI APOLIO DATA 7 60/60
MSC TRIAX LUNAR OBSERVATIONS 2 2/5
BELICOMM MOD, 1./0 IIT APOLIO DATA L 16/2%

MSC ONBOARD /0 IIT APOLIO DATA N 5/21
BOEING R-1 L/0 IIT APOLIO DATA 3 3/12
RO 11/11/66 L/0 T DATA b 21/21
BOEING R-2 L/0 III APOLIO DATA 3 L/12
LRC 10/25/68 L/0 ITT APOLIO DATA T 60/60

SHEET 6
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ORIGINATOR:
TITLE:

DATA USED:

c2l
031
chi
51
cé1

:

I 1T {1 O {1 Y O (O (I 1A Y

ca2
c32
ch2
c52
o622
c72
€33

Q
No o
o

Cé3 =
CT3

U S [

23323¢
\n\nF‘gF’J—"

nou

cT75
C66 =
76 =
. CTT =

TABLE k.1

MODEL NUMBER 1

BEELICOMM -
BELLCOMM 1

LUNAR ORBITER IIT AFOLLO TYPE ORBIT

J20 = 0.207108E-3

J30 = 0.98581804E-5

J40 = 0.49550331E-k4

J50 = 0.0

J60 = 0.75186194E-4

J70 = -0.35500736E-k
-3.9776317E-05 8§21 = -L,7217270E-C6
3.3213026E-05 831 = 1.497ho4EE-05
O. ski = o0,
0. 851 = O.
1.2657T4T71E-05 S61 = =-6,13704538-07
6.7081228E-06 S7L = 1.0263172E-06
2,0716000E-05 g2 =7, 7.7h022538-05
«2,2410583E-06 832 = -2.2349550E-06
-1.%0835608-05 sh2 = 7.0877375E-06
0. s52 = 0.
~5.2701180E-06 862 = -3.52L24508-07
-6.9782365E-08 872 = 1.03265818-06
b bogahlsE.C8 'S33 = -1.78L0169E~-05
3. 2464 gL TE-05 sh3 - 2.4580384E-06
0. $53 = 0.
2.98809588-07 863 = 5,7326860E-07

-2.1056882E-09 873 1.81.04k808-07

-1.3213365E-06 shh = 2.669205TE-05
-1 . 5592296E~07 g5k = -3.1371824E~07
-1.2867158E-07 s&h = 6.09924C6E-08
-5.52431.05E-08 STk = -2.4886564E-09
1.48626708-07 8§55 = -2.1222278E-07
2.7005284E-08 865 = 1.64739L6E.08
5.9734587TE-09 ST5 = 3.0897543E-09
-1.0064906E-08 866 = 1.2687316E-08
«1.057840kE~09 876 = -7.636185CE-10
2.8230676E-10 877 = -2.9036816E-10

SHEET 7




e EBEFLELRIELE comany

NUMBER p§2-100820-1

REV LiR

USE FOR TYPEWRITTEN MATERIAL ONLY

ORIGIVATOR:
TITLE:

DATA USED:

c21
C31
chl
c51
cé1
CTl
ce2
032
che
c52
62
c72
€33
ch3
€53
C63
CT3
Chh
Ccsh

[ TR T

B unn

CTh
C55
c65
CT75
66 =
76 =
CTT =

W wn 8w nnon

TABLE &4.2

MODEL NUMBER 2

BELICOMM

EELLCOMM

2

LUNAR ORBITER III APOLLO TYFE OREBIT

J20
J30
Jho
J50
J60

3

1.5543006E~01
-9.6883980E-05
1.2815026E-0k
~3.5295498E~05
4 .8279619E-05
-8.6594 14 7E-05
2.0716000E-05
-2.1084699E-05
-5.73429258-05
-8.6097890E-05
-3 .04 96L508-06
-2,373524TE-08
~1.92264 09E-06
4. 3634825805
-1.4454957E-06
6.0073073E-07

- =2.482826TE-07

5.3258219E-08
-4 6616091807
-6.42921868--08
-k ,6557719E-08
-2,3400825E--08
3.0750k22E-08
3.3995792E~02
1.8554857R-09
~1.2328288E-09
-1.1865522E-10

[ T O 1

0.207108E-3
0.17970204E-2
~0.76735410E -4
0.1909595TE-2
-0.850039808-1
0.789448728-3

821
S31.
shi
8§51
s61
STl
820
832
gho
552
5862
572
833
sh3
853
563
S73
Sl
S54
s6h
ST4
555
865
875
866

L O | T | A O I

[ L SN | [T (IO O T 1

3.4579930E-05
3.0530006E=05
3.6995436E-05
1..4809342E-05
9.3870128E-06
.9.9566301E-06
~3.88595428.05
2.1089Lk59E-05
-1.3995678E-05
9.3183367E-06
-3.5314852E-06
3.4918373E-05
1.1966527E-05
-5.0166073E-07
4 . 2336079E-05
1.5947311E~07
8.3648790E-0T
-9.1385325E-07
2.396C54 78208
~7.86231848-08
3.0332951E-08
8.5687T64E-08
~5.C01T239E-09
9.952T488E-09
-2, 2084 067R=09
1.3284679E-10
1.0324456R-10
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TABLE 4.3

MODEL NUMBER 3

ORIGINATOR: APOLLO NAVIGATION WORKING GROUFP
TITIE: TRIAXTAL
DATA USED: LUNAR MOTION

22 = 0,20716E-4

SHEET ¢
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1.1036661E-k

calL =

csi = 0,28729637E~4
Chl = ©

€22 = 0.20716E-h
€32 = -0.01L750379E-k
2= 6

€33 = 0.017825856E-4
Ch3 = 0.010741808E-4

chk = -0.001811897hE-k

TABLE L.b-

MODEY, NUMBER &4

J2O = 2.07108E-b4

J30 = ~0.26945668E-1

Jh0 = -0,57958992E-4

s21
S31
sl
822
s32
gh2
833
sh3
Shk

il

P

)

il

ORIGINATCR: BELICOMM
TITLE: MODIFIED 4TH ORDER (10)
DATA USED: LUNAR ORBITER III APOLIO TYPE ORBIT

0.0076646855E-4

0

0

0.059796055 -k

0.029055825E-4
0
-0.02569459TR-k
-0.00086112432E-h

0.00150136958-4
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TABLE 4.5
MODEL NUMBER 5

ORIGINATOR: BELLCOMM
TTTLE: MSC ONBOARD (11)
DATA USED: LUNAR ORBITER III APOLLO TYPE ORBIT
J20 = 2.07108E-k
J30 = ~0.47908523E~h
Jho = -1.8483822E-4
22 = 0.20Ti6E-4
822 = 0.0020772811E-k

SHEET 1t
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TABLE 4.6

MODEL NUMBER 6

ORIGINATOR; THE BOEING COMPARY
TITLE: R-1
DATA USED: LiIIAR ORBITER IIT APCOLLO TYPE CRBIT

J20 = 2,10B-b
J30 = 0,408

caz2

]

#

0.218-k
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TABLE 4.7
MODEL NUMBER 7
ORIGINATOR: NASA LANGLEY RESEARCH CENTER
TITLE: IRC 11/11/66
" DATA USED: LUNAR ORBITER I
J20 = 2.07E-L
J30 = ~0.446E-L
J40 = ~0.209E-4
c2l = 0.088E-k 821 = -0.h11E-4
¢31 = O0.435E-k S31 = 0.107E-&
ckl = -0.051E-L gkl = -0.102E-4
22 = 0.276E-h 822 = -0,058E-k
€32 = -0.052E-k 832 = 0.0187E-b
ck2 = 0.028E-4 gho = -0.083E-k
C33 = 0.0001 E-k 833 = -0.033E-4
ck3 = -0.004TE-k sh3 = -0.026E-k
¢y = 0.00094E-k sy = 0.0017E-k4

SHEET 13
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CRIGINATOR:
TITLE:

DATA USED:

THE

R-2

LUNAR ORBITER IIT APOLLO TYPE ORBIT

TABEL 4.8

MODEL NUMBER 8

BOEING CCMPANY

J20 = 2.07108E-L
J30 = -0.21E-k
¢G22 = 0.20716E-4
€31 = 0.34E-b
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c2L
c31
ch1
cs1
6l
CcT1
co2
£32
cho
52
cb2
cT2
€33
ch3
C53
cé3
€73
chl
Cc5h

CTh
€55
C65
CT5

(]
o
(&)Y

cT6

3

o onoi

L | S T T Y Y { O (| O R S VA4 O | O | Y (O 1 SO T |

TABLE 4.9

MODEL NUMBER 9

ORIGINATOR: NASA LANGLEY RESEARCH CEWTER
TTTLE: IRC 10/25/68
DATA USED: LUNAR ORBITER IIT APOLIO TYPE ORBIT
J20 = 2.0895762E-04
J30 = -7.0817213E~05
IO = =L, 1084L0TE-05
J50 = 1.1248121E-05
J60 =  1.1CH0699E-05
J70 = -8.02242158.05
1.1396825E-05 821 = 6.0958266E-06
1.4722564E-05 831 = =1.3479223E-05
2,2069451E-05 gl = 1.0610489E-05
~1,2156903E-05 851 = -1.6812389E-05
1.1k 0266E-05 861 = 1.0323198E-06
6 .0295296E-0T STL = -L4.h020212E-05
2.3907h73E-05 822 = -1.64T79207E-05
-8.8680256E-06 832 = 3.3091048E-07
~7.6658580E-06 gk2 = «9.5150496E-06
-4 .34356545-06 852 = 1.2360283E-06
-3.7152925E-06 862 = -2.6982194E-06
-1.5T59262E~00 872 = 1.56361181E-06
-1.214T7350E-C6 833 = 8.1316292E-06
2.4L4627288-06 g3 = 1.7614518E-05
-1.4122894E-06 853 = 3.95915ThHE-05
2. TH 66 TTE-OT 863 = L4.510529CE-07
-2 424 T715E-07 873 = B8.2099308E-07
~1.,3124650E-07 skl = -5.5596755E-07
-2.3157G29E-0T g5k = -2.09133558E-07
-7 ChH10TILE-08 864 = -5,2672641E-00
-3.2039024E-08 ath = 4.8543875E209
- .8913C81E-09 855 = T.2718664E-08
1.9122617E-08 865 = 4.7220892E-09
L, 005 TELTE~09 875 = 1.0940k27R-08
1.2381C52E-09 866 = -2.1321204E~C9
-8.3987487E-10 876 = -1.7262483E-10
-1.3085110E-10 877 = 1.2726415E-10
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5,0 METHOD OF ANALYSIS
5.1 CHECKPOINT SELECTTON

For this analysis checkpoint locations were selected basged on the following
eriteria:

« Deriods of two-gtation coverage (two and three-way doppler data)
must be present within the orbit containing the checkpoint photo-

graph,

« checkpoints must be contained in the photographs Trom two low
inclination Inmar Orbiter missions (1/0 I, IT or III),

« checkpoints should be widely separated on the lunar surface such
that orbits with varicus tracking station viewing geomeiries
could be investigated.

Taree checkpoints were used for this analysis and are desecribed in Table 5.1.
5.2 MODEL ANALYSIS

The analysis of each specified lunar gravitational model was accomplished in
exactly the same manner in order that relative performance could be evaluated.
Using the orbit determination program (ODPL) and the tracking data scquired
from the first three Lunar Orbiter missions the folldwing. technique was used
for model analysis:

. compute the spacecraflt position at each specified exposure time
by processing tracking Gata with ODPL using datz arecs of one and
two orbits duration (first orbit includes the exposure time),

. compube the resulting locations on the lumar surface of each of
the selected checkpoint features based on the solubions deseribed
above.

To aid in the determination of the epoch forwarding capability of each model
the following technique was used:

. determine spacecraft positlon using ODPL and tracking data three
orbits prior to the exposure time (two and three-wsy doppler),

» map this solution forward %o the selected exposure time with the
specified lunar model,

. compute the resulting locations on the lunar surface of each of
the selected checkpoint featwres.

A pictorial description of the procedure is shown in Figure 5.1.

SHEET 16




TABLE 5.1

CHECKPOINTS USED IN EVALUATION

APPROXIMATE LUNAR ORBITER
AREA LOCATION MISSION
B 36°E 3°N |

It

D 2°W 1°N i

i

F 42°W 2°N H

b i
3
3
R
)
B
¢
5
| oad

iS6
N 528

11 PBC
I P7A

H P13A
1 S25

RESOLUTION

WIDE ANGLE
TELEPHOTO

WIDE ANGLE
WIDE ANGLE

TELEPHOTO
TELEPHOTO

| TSNS
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FIGURE 5,1

ORBIT DETERMINATION PROCEDURES

ONE ORBIT FIT

CAMERA
y ON TIME

TWO ORBIT FIT

CAMERA
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MAPPING OD
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6.0 RESULTS

The results of thls investigation are presented in the form of checkpoint
plots which are predicted locations on the lunar surface {longitude and lati-
tude) of the selected checkpoint feature. These checkpoint plots are shown
in Figures 6.1 through 6.27 for the three checkpoint areas and the nine gravi-
tatiope]l models studied. A key to the symbols used in these figures is

given in Table 6.1, The same data in tabular form is presented in Tebles

6.2 through 6.9, Also included as supplemental information is the sum of the
sguares of the doppler reslduals resulting from the orbit determination pro-
cedure., This is a measure of the accuracy of trajectory prediction based on
each lunar model as compared to the actual doppler tracking .data received.

Two of the checkpoint plots (Figures 6.4 and 6.5) of area B do not contain g
point for a two-orbit £it of Mission II data. The orbit determination program
would not converge to a solublon using the lunar models involved.

Tt should be noted that the checkpoint location computed from this two orbit
fit of Mission II data is not included in the consistency snalysis conducted
in the following section. It was determined that this solution was in error
since for all models studied this point was always far outside the cluster of
points resulting from the other solutions (Figure 6.1 through 6.9). No
reason for this problem could be found in the tracking data involved in the
data Titting procedure but it is obvious that a problem exists based on the
results,

A1l data acetmulated during the orbit determination computer runs involved in
thils study is Ineluded in the Appendix of this document. This inecluvdes the
orbit determination sumayy reports at both the epoch of the data are and also
at the exposure time, The plots of the doppler residuals for each run are
alzo provided.

SHEET 19
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TARIE 6.1
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rne LFIFLESTRIEE commany REV LTR
TABLE 6.2
CHECKPOINT LOCATION
L0 MISSION I AREA B
Rumber _nggkpoint Location 0D Sunm of
Model of Orbits Lat < Deg. Tong ~ Deg. Squares
1 1 3.75 36.59 7 .880000E+02
1 2 3.80 36.58 2.222200E+0k
2 1 3.83 36.59 1.769000E+02
2 2 Lk5 3647 1.126150E+05
3 1 3.78 36.59 6.5T8000E+02
3 2 3.8 36.59 2,077500E+0k
h 1 3.81 36.59 6.70950CE+0L
b 2 3.86 36.59 T - 009900E+0k
5 1 3.79 36.60 5 .650000E+02
5 2 3.92 36.59 1.525160E+05
6 1 3.77 36.59 6.2563008+02
6 2 3.80 36.59 1.662T00E+0k
7 1 3.8 36.58 9.43T000E+02
7 2 3.62 36.62 5. 00TOOCE+03
8 1 3.78 36.59 Y ,895400E+02
8 2 3.7k 36.60 2.155500E+03
9 1 3.78 36.59 1..66T200E+02
9 2 3.78 36.59 2.978600E+03

SHEET L8




USE FOR TYPEWRITTEN MATERIAL ONLY

NUMBER D2-100820-1

e EFLBLELFILS commany REV LTR
TABLE 6.3
CHECKPOINT IOCATION
1O MISSION II AREA B
Numhber Checkpoint Iocation 0D Sum of
Model of Orbits Lat ~ Deg. Iong - Deg. Squares

1 1 3.50 36.57 7« 520000E+03
1 2 2.73 36.42 3. 492600E+04
2 1 4.17 36.67 1..862000E+03
2 2 L 36.75 1.007340R+05
3 1 3.82 36.63 2.5T9300E+03
3 2 .58 36.75 4, GhE000E+Ol
1 1 3.83 36.63 9.730000E+02

k 2 DIVERGED
5 1 3.93 36.65 6. 051400E+03

5 2 DIVERGED
6 1 3.81 36.63 2,588300E+03
6 2 4,66 36.76 L, 217100E+0k
7 1 3.73 36.61 1.386200E+03
T 2 4,11 36.68 7 .926500E+03
8 1 3.75 36.61 1..971000E+03
8 2 k.17 36.68 8.250800E+03
9 1 3.76 36.61 2,T30000E+02
9 2 3.64 36.59 1.6T7000E+03

U3 4502 1434 REY.5~E5
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NUMBER DR-100820-1

e BBETLELLRSTE comman REV TR
TABLE 6.}
CEECKPOINT LOCATION
L0 MISSION I AREA D
Number Checkpoint Location 0D Sum of
Model of Orbits Iat - Deg. Long = Deg. Squares
1 1 0.h51 358.62 2.191300E+0%
1 2 0.459 358.59 6 2634 00E+04
2 1 0.511 358.58 8.636T700E+03
2 2 0.552 358.48 1.827060E+05
3 1 0.439 358.58 1.392100E+03
3 2 0.436 358.60 1.883300E+Ck
3 1 0.kh9 358.59 1.583100E+03
N 2 0446 358.60 6.479800E+03
5 1 0.380 358.57 2,109500E+03
5 2 0.384 358.61 ~ 3.100300E+05
6 1 0.437 358.59 1.288600E+03
6 2 0,431 358.61 2,239700E+0k
T 1 0.461 358.60 9,600900E+02
7 2 0.465 358.58 9.831000E+03
8 1 0.h62 358.59 1.412400E+03
8. 2 0.46k 358.59 7.346800E+03
9 1 0.468 358.59 2,094 5008+03
9 2 0.473 358.57 2.113900E+04

IF%: 4RO 1 v2a D 6 o
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TABLE 6.5

CHECKPOINT LOCATION

LO MISSION III AREA D
Number Checkpoint Iocation 0D Sum of
Model of Orbits Iat = Deg. Long = Deg. Squares
1 1 0.275 358.79 1.6633063+oh
1 2 0.105 358.69 8.033000E+0k
2 1 0.82% 358.35 1.277700E+0%
2 2 0.601 358.54 3.424U30E+05
3 1 0.k67 358.64 1.191600E+03
3 2 0.505 358.60 3.301500E+03
L) 1 0.558 358.56 1.175800E+03
L 2 0.542 358.57 1.017800E+0k
5 1 0.483 358.66 8.289600E+02
5 2 0.495 358,67 6.9909008+04
6 1 0.h52 358.65 ‘1.1526OOE+03
6 2 0402 358.62 6.592500£to3
7 i1 0.521 358.58 1.737000E+03
7 2 0.481 358.61 3.190000E+ 0%
8 1 0.461 358.62 1.543300E+03
8 2 0.499 358.58 L.153800E+04
9 1 0.512 358.58 9.866500E+02
9 2 0.452 358.63 2.206800E+ 0k
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TABLE 6.6
- CHECKPOINT LOCATTON
10 MISSION II AREA T
Number Checkpoint Iocation 0D Sum of
Model of Orbits lat - Deg. long - Deg. Squeres
1 1 0;88 317.95 1.250000E+0%
1 2 1.62 317.9 2,74 0300E+0k
2 1 1.77 317.93 3.003600E+03
2 2 2.49 317.93 1.289020E+05
3 1 1.68 317.93 1..36TTO0E+03
3 2 1.83 317.9% 3. T9TLO0E+O%
3 1 1.6h 317.93 1.906800E+03
k 2 1.68 317.93 1.052600E+0k%
p 1 1.75 317.92 3.280000E+03
2 2 2.43 317.95 3.593320E+05
6 1 1.67 317.93 1.279400E+03
6 2 1.77 317.9% L . 572200E+0k%
7 i 1.51 317.9% 1.050400E+03
7 2 1.65 317.93 3.541600E+03
8 1 1.62 -317.93 8.888000E+02
8 2 1.65 317.93 2,432700E+03
9 1 1.50 317.9% 3.490100E+C3
9 2 1.70 317.93 8.6182005+03
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e EFIZLELFIEF commany REV LR
TABLE 6.7
CEECKPOINT LOCATION
10 MISSION IIT ARFA F
Number Checkpoint Location 0D Sum of
Model of Orbits Lat « Deg, long = Dege Squares
1 1 0.67 317.73 2.484300E+0k
1 2 1.20 317.84 5. 4142008+04
2 1 1.60 317.93 1.109600E+0k
2 2 1.72 317.96 2.653030E+05
3 1 1.69 317.95 2.482800E+03
3 2 1.09 317.82 3 .5TOAO0E+O:
1 1 1.84 317.99 5.820800E+03
3 2 1.65 317.9% 1.021.800E+0k
> 1 1.70 317.95 3.943100E+03
5 2 0.76 317.75 2.308000E+05
6 1 1.68 317.95 2 1 02200E+03
6 2 1.03 317.81 3. T1T500E+0k
7 1 1.65 317.95 1.858600E+03
7 2 1.85 317.99 5. 467500E+03
8 1 1.68 317.95 1.834500E+03
8 2 1.56 317.92 L ,759800E+03
9 1 1.57 317.93 % .725300E+03
9 2 1,27 317.96 3.806300E+0%

U3 4802 1434 REV 8-65
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NUMBER D2-100820-1
REV LIR

1O MISSION IIT

Number

Model of Orbits
1 1
2 1
3 1
L 1
5 1
6 1
7 1
8 1
9 1

TABIE 6.8
MAFPING
CHECKPOINT LOCATION

AREA D

Checkpoint Iocation

Lat =~ Deg.
0.460
0.67%
0.558
0.533
0.611
0.547
0.507
0.479
0.513

Long - mgo

358.61
358.5k
358.39
358.49

358.15
358.40

358.62
358.57
358.63

0b Sum of
Sguares

1.6025008+0%
8.944600E+03
2.5T9300E+03
1.14TOOCEFO3
2,703400E+03
2,844 800E+03
3.237200E+03
2.,78TTOCE+03
T.493700E+02
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e EFITLELFSES conmany

NUMBER D2-100820-1
REV LIR

Ww oo ~ oy v =W e

Model

10 MISSION IIT

Number

of Orblis

1

I R T T I R W

TABIE 6.9
MAPPING
CHECKPOINT LOCATION

AREA F

Checkpoint ILocation

Iat = Deg,
1.63
1.61
1.69
1.6
1.65
1.69
1.65
1.69
1.66

IDD.S - Deg-

317.87
318.0:
317. 7%
317.87
31745
317.71
317.98
317.88
317.91

OD Sum of
Squares

2,532800E+04
8.8317008+03
1. 7L+ OCE+03
5.815TOCE+03
3.05200CE+03
1,564 00CE+03
1.13400CE+03
1.391600E+03

3.252000E+03

3 aan? 1 +aa

o rar o

SHEET 55




USE FOR TYPEWRITTEN MATERIAL ONLY

NUMBER D2-100820-1
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7.0 MODEL EVALUATION SUMMARY
7.1 CONVERGENCE

The method of convergence to a solution (spscecraft position and velocity)
using an orbit determination program (ODP) is a measure of model acceptability.
During a situstion of real time mission control it is necessary that the ODP
converge to a solution with certainty and rapidity to quarantee mission
Success.

Pable 7.1 is & summary of the number of iterations necessary to obtain z solu~
tion for each of the orblt determinations accomplished in this study. The

two coltmns of numbers under the one and two orbit headings are for the two
mnissions vhich contain photographs in that checkpoint area. The colhumn titled
"Mappings" is the result of the one orbit fits which are mapped forward 3 1/2
orbits to the camera on-time. The average nmmber of Iterations to converge

is shown in the column on the right. A serious problem exists in Models L and
5 in that the two orblt arc for checkpoint area B, Mission II, &id not con-
verge. This in necessity eliminates these two models from consideration for
Apollo mission combrol. Based on the information in this table the last

three models (7, 8 and 9) are the obvious choice concerning the convergence
eriteria.

T.2 DISFERSIONS

An important comsidersbion for the tasking of lunar model effectiveness is
checkpoint consistency. This consistency for each of the models tested is
shown in Table 7.2 in the colum titled "Maximum Dispersions" (see Figure T7.l).
The dispersion tabulated is the disiance on the luiar surface between the
extrene points on the checkpoint plot which indicate predicted locablons of
the same lunar feature. The dilspersions listed for Models 4 and 5 in check~
point area B are not reallstic values since the orbit determination progranm
did not converge to & solution for the Mission II, two orbit case.

Another test of model effectiveness was to compare the deviations in the mean
(see Figure 7.1) between the checkpoint plots generated by each model tested
and the results of the photo site accuracy amalysis conducted to determine
the most accurate estimate of Lunar Orbiler photo locations. This comperilson
is tabulated in Table 7.2 under the column headed "Devistion in Mean."

The ability of each model to map solutions forward in time is also a serious
reguirement for the study of model effectiveness. An orbii determination
solutlon was mapped forward 3 1/2 orbits to the camers-on time in order to
investigate this mapping capability. The information tabulated in the column
titled "Mapping Deviations" (see Figure 7.1) in Table 7.2 is the distance on
the lunar surface between the predicted checkpoint location based on the mep-
ping and the best estimate of the checkpoint locstion resulting from the photo
slte accuracy snalysis,
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FIGURE T.l

DEFINITION OF EVALUATION TERMINOLOGY
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7.2 DISPERSIONS {Continued)

The requirement for an acceptable lumer gravitationsl model is that the
numbers tabulated in all three colurms must be small., Any large number
indicates some deficiency in the model and therefore its inmadequacy for Apcllo
mission control. Again, Models 7, 8 and 9 appear to stand out as superior

to the other models tested.

T3 RANKING

The objective of this study was to determine the best lunar gravitational

model. {of the nine investigated) for Apollo mission coptrol. The ranking of
the models was accomplished using the data discussed in the preceeding sectlouns.
Table 7.3 presents the ranking of the nine candidate models based on the data
availeble concerning checkpoint consistency, mapping ability and rapidity of
convergence.

The last four models in the table are not ranked due to thelr poor performance
and therefore cannot be considered for mission control. This applies especially
to the last two models (Model numbers I and 5) for which the orbit determina-
tion program would not converge to a solution. Model numbers six and three

were ranked in fourth-and third place respectively due te thelr poor mapping
performance. Models seven and nine were ranked second since they were fair

in checkpoint consisbency and mapping and also allowed rapid convergence %o

a solution.

Model rumber 8 (Boeing R-2) was ravked as the best model considering all the
evaluation eriteria and =lso the fact that it consists of only four elements
which allows its use in the Apocllo onboard computer.
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MODEL

DESCRIPTION

BOEING R-2
LRC 10/25/68
LRC 11/11/66
TRIAXIAL
BOEING R-1
BELLCOMM 1
BELLCOMM 2
MOD 471 ORDE R

MSC ONBOARD

~ RANKING TABLE 7.3

COMMENTS

CONSISTENCY MAPPING OD CONVERGENCE

GOOD
FAIR
FAIR
FAIR
FAIR
POOR
POOR
POOR
POOR

FAIR RAPID

GOOD RAPID

FAIR RAPID

POOR MODERATE

POOR MODERATE

FAIR SLOW

POOR SLOW

POOR DIVERGED (2 ORBIT)
POOR DIVERGED (2 ORBIT)

AT EIN L



USE FOR TYPEWRITTEN MATERIAL ONLY

NUMBER p2-100820-1
ere LBTTEZLSRILE covpany REV LIR

8.0 REFERENCES

1. Hansen, T. J., "Lunar Orbiter Fhoto Site Accuracy Anmlysis - Final Report -
Fhoto Site Analysis," Document D2-100814-1, October 1968, The Boeing Company,
Seattle, Washingion,

2. Risdal, R. E., "Development of & Simple Lunar Model for Apolle - Final
Report,” Document D2-100819-1, December 1968, The Poeing Company, Seattle,
Washington.

SHEET 62

#3 4802 1432 R EY, 848




USE FOR TYPEWRITTEN MATERIAL ONLY

-~

NUMBER  D2-100820-1
e ETETELFIES comeany REV LTR

APPENDIX A
This section coniains the reporis generated by the orbit determination progranm
{ODEL.). TFor each case there are two reports: one at the epoch of the data arc
and the other at the photo time, Section 5.10 of each report speecifies the
type of repoxrt.
The foliowing key ill be helpful to determine which case is associated with a
given report. In Section 5,1 of the OD report the identification number
specifies the case.
in exemple format of the ID number is:

1B11P

where
. number in first position specifies the Lunar Orbiter mission numbser

. letter in second position indjcates the checkpoint area
. Dpumber in third position specifies the Lunar model used

. number in fourth position indicates the mumber of orbits in the data
are s

. letter in the fifth position indicates whether the revort is for:
P - photo time within OD dataz are

M - OD data arc 3 orbits prior to photo time. .
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5. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE} _ :

5.1 0.D. IDENTIFICATION NO. 1811P TAPE NO.
ITEM NO. 1811P
5.2 EPOCH DAY 232 , 19 45 0.000  GMT SEQ. NO. 1
AR MIN SEC COMPUTER B

5.3 STATE VECTUR (SELENGCENTRIC 1S5C.0)

X 1281.04C1 KM oX 85285631 KM/SEC

Y -3090.8486 KM BY «43457269 KM/SEC

I -872.34513 KM CZ .38298634 KM/SEC
5.4 STANDARD DEVIATIENS A PRIORT

X 37.75 M L[X .02865 M/§ X .00CCM DX ~.00C0 M/S
Y 275.2 M LY .C5262 M/S Y L000C M DY .00CO M/S

I 925.9 M CZ .00587 M/S Z .0000 M DZ  .0000 M/S

5.5 CORRESPONDING CRBITAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE)

SHEA 2765.31 KM ECC - 296489 APF 184.482 DEG
L AN 242.331 DEG INC 12.1564 DEG TFP  -5020.78 SEC
RCA [945.472 KN PALT 20T7.335 KM PER 217.486 MIN
APO 3585.20 KM . AALT 1847.11 KM TA 204.150 DEG

LAT 5.,79138 DEG LONG 270.420 OEG

5.6 LUNAR HARMONICS USED BELLCOMM NUM. 1

5«7 DATA ARC LENGTH 2 HRS G MIN S0S= 787.59

5.8 DATA SUMMARY

STA DATA START sSTapP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CcC3 23271947 232/2133 1C4 -2364 -0336
61 C3 23271945 232/2058 71 «1976 —.0175

5.9 RESICUAL PLLTS NOT AVAILABLE

5. 10REMARKS #uxEPCCH REPORT
TIME OF REPLRT " PREPARED BY GED.S.GOODWIN
DAY 285 , 03 ER 4 56 MIN GMT O.De ANALYST

P e el e rs v = m e em E——y - i —



5. ORBIT DETERFINATION REPORT (LUNAR ELLIPSE)

5.1 0.D. IDENTIFICATICN NO. 1B11P TAPE NO.
ITEM NOo__1BL1P
5.2 EPOCF DAY 232 , 21 0 3€.930 GMT SEQ. NO. 1
HR  MIN SEC COMPUTER B

5.3 STATE VECTOR (SELENOCENTRIC 195C.0)

X 884.,17670 KM DX -1.6096606 KM/SEC

Y 1576.2408 KM BY . 74212202 XM/SEC

z 832.07391 KM DZ -.11882284 KM/SEC
5.4 STANDARD DEVIATICNS A_PRIORI

X 32.17 M CX .05215 M/S X 32.17 M DX  .0521 M/S

Y 1é61l.7T M BY .04865 M/S Y 161.7 M DY 0487 M/S
Z 272.0 M DZ .39171 M/S I 272.0 M DZ 43917 M/S

5.5 CORRESPONDING CORBITAL PARAMETERS {SELENOGRAPHIC TRUE OFDATE)

SMA 2766.31 KM " ECC 2296614 APF 184.496 DEG
LAN 241.602 DEG INC 12.1578 LEG TFP -483.644 SEC
RCA 1945.78 KM PALT 207.691 KM PER 217.604 MIN

APOD 3586.83 KM AALT 1848.74 KM TA 334.642 DEG
LAT 4.30119 DEG LONG 41.1691 DEG

5.6 LUNAR HARMONICS USED BELLCOMYM NUM. 1

5.7 DATA ARC LEMGTH 1 HRS 12 MIN. SO0S= 784.81

5.8 DATA SUMMARY

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 cc3 232/1947 232/2133 104 2364 .0336
61 £3 23271945 23272058 71 «1976 -.0175

59 RESICUAL PLECTS NGT AVAILABLE

5« 10REMARKS MAP TIME REPORT FOR SITE 'B!
TIME OF REPLRT PREPARED BY GED«S<GOODWIN ,
DAY 285 4 03 HR 5 59 MIN GMT O0.D. ANALYST

ODPL 1B1lP SEQ 1
ITERATICN NUFBER 0
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S. ORBIT DETERMINATICN REPORT {LUNAR ELLIPSE)
5.1 0.D. IDENTIFICATICN NO. LEL2P TAPE NO.
) ITEM NO. 1B12P
5.2 EPQCH  CAY 232 , 19 45 0.C00 GMT SEQ. NO. 2
HR  MIN SEC CCMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X  1281.2958 KM CX .8529G6573 KM/SEC
Y -3089.3427 KM DY  .43423035 KM/SEC
I -876.86277 KM DZ  .38303367 KM/SEC
5.% STANCARD DEVIATICNS A PRIORI
X 17<7L M CX -01421 M/S X L0000 ™ DX .Q000 M/S
Y 132.7 M  OY .02471 M/S Y 0000 M DY .0000 M/S
7 441.4 M CZ .00397 M/S Z .c00C M DZ .0000 M/S
“T 5.5 CORRESPONDING ORBITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE]
SMA 2765.14 KM ECC <29E471 APF 184.176 DEG
LAN  242.643 DEG INC 12.1145 BEG  TFP  -5021.15 SEC
RCA 194%5.34 KR PALT 207.248 KM PER 217.466 MIN
APD  3584.94 KM AALT 1B46.85 KM TA 204.136 DEG
CAT  5.71242 DEG LONG 270.420 GEG
56 LUNAR HARMCNICS USED  BELLCOMN NUM. 1
5.7 DAIA ARC LENGTH 5 HRS 40 MIN SQ0S= 22222
5.8 DATA SUMMARY
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAM
12 CC3  232/1%47  233/0111 259 .8212 3415
61 c3 23271945 23272058 71 <5326 -.3113
5.9 RESILUAL PLGTS  NOT AVAILABLE g ~
5.10REMARKS »*sEPGCH REPORT

TIME OF REPGRT PREPARED” BY GEOQ. S«.GOCDWIN

DAY 285 5, 04 HR 4 39 MIN GMT 0.D. ANALYST
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5. ORBIT DETERMIMNATICN REPORT (LUNAR ELLIPSE}
5.1 0.D. IDENTIFICATICN NO. 1BL2P TAPE NQ.
ITEM NO. 18B12P
5.2 EPOCF DAY 232 4, 21 0 3€.93C G¥T SEQ. N3. 2
HR MIN SEC COMPUTER B
5.3 STATE VECTODR {SELENOCENTRIC 1950.0)
X BB4,42886 KV CX =-1.£098706 KM/SEC
Y 1575.2986 KM CY « 14161774 KM/SEC
F4 833.54029 KM DZ -.11698266 KM/SEC
5.4 STANDARD DEVIATIEANS A PRIORI
X 1lé.86 M CX .02492 M/S X 16.86 M DX 0249 M/5
Y T6.79 M bY .G2412 M/S Y Té6.79 M DY 0241 M/S
Z 127.7 M BZ .18879 M/S L 127.7 M DZ .1888 M/S5
5.5 CORRESPONDING CRBITAL PARAMETERS {SELENGGRAPHIC TRUE OFDATE)
SMA 2766413 KM ECC «2GE601 APF 184.191 DEG
LAN 241.914 DEG INC 12.1158 BDEG TFP_ -484.010 SEC
RCA 1945.69 KM PALT 207.603 KM PER 217.583 MIN
APQ 3586.57 KM AALT 1848.48 KM TA 334.622 DEG
LAT 4.35061 DEG LONG 41.1577 ODEG
5.6 LUNAR HARMONICS USED BELLCOMM NUM. 1
5.7 DATA ARC LENGTH 1 HRS 12 MIN s0s= 22222
5.8 DATA SUMMARY
STA DATA START ST0P NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CE3 232/1947 233/0111 259 -8212 23415
61 C3 232/1945 23272058 71 «5326 -+3113
5.9 RESIGUAL PLCTS NOT AVAILABLE
5.10REMARKS MAP TIME REPORY FOR SITE 'B?
TIME OF REPCRT PREPARED BY GEO.S.GCODWIN
DAY 285 , 04 HR , 42 MIN GMT 0.D. ANALYST
G0PL 1B12P SEQG 2
ITERATICN NUMBER ¢

GEY
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5. ORBIT DETERMINATICN REPQORT {LUNAR ELLIPSE)
5.1 Q.D. IDENTIFICATIGN NO. 2811P TAPE NU.
[TEM NO. 2B11P
5.2 EPOCH  [CAY 322 , 20 36 €.GO0  GMT SEQ. NQ. 19
HR  MIN SEC CCMPUTER B

5.3 STATE VECTOR (SELENOCENTRIC 195G.0)

X 3445.0367 KW GX  <2931C993 KM/SEC

Y =-B72.88795 KM DY  .74323543  KM/SEC

I -521.49072 KF DZ  .51836220 KM/SEC
5.4 STARCARD DEVIATICNS A PRIORI

X 8.729 M CX .02514 M/S X~ .00GC M DX .00C0 M/S

Y 573.4 M EY 429371 M/S Y .00CC M DY .00CO M/S

L GZ21l.7T M BEZ .43273 M/S I .00C0 M DZ .Q000 M/S

"~ 5.5 CORRESPONDING URBITAL PARANMETERS (SELENOGRAPHIC TRUE OFDATE)

SHA 2689,.68 KM ECC .33639] APF 166,406 DEG
LAN  232.043 DEG INC 12.2C94 LEG  TFP  6060.94 SEC
RCA 1784.89 K@M PALT 46.8C36 KM PER 2C8.625 MIN
APO  3594.46 KM AALT 1856.37 KM TA 176.999 DEG
LAT  356.537 ODEG  LONG 215.803 ODEG

5.6 LUNAR HARMONICS USED NUMBER1 BELLCGOMM

5.7 DATA ARC LERGTH 2 HRS 50 MIN SGS= 17520.0

5.8 DATA SUMMARY
STA LDATA START S70P NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32272036 322/2300 226 «6337 3784
61 C3 322/2037 322/2144 130 4717 2591

5.9

RESICUAL PLOTS NOT AVAILABLE

5. 10REMARKS

#*xxEPOCH REPORT

TIME OF REPCRT

PREPARED BY GEC.S.GOGDWIN

DAY 285 4 G7 HR 4 57 MIN GMT 0.D. ANALYST

41553
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5. ORBIT DETERNMINATION REPORT (LUNAR ELLIPSE)
5.1 O.Ds IDENTIFICATIGN NO. 2B11P TAPE NO»
ITEM NO-.  2B11P
5.2 EPOCH DAY 322 , 22 23 1&£€.600 GMT SEQ. NO. 19
HR  MIN SEC CGMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195C.0)
X ~1726.6198 KM CX  ~-.46995452 KM/SEC
Y  385.59361 KM DY -1.5257077 KM/SEC
2 225.49144 KM 0Z -1,0614037 KM/SEC
S.4 STANDARD DEVIATIGNS A PRIORI
X 5.077 M OX 04138 M/S X 5,077 M DX <0414 M/S
¥ 3066.3 M CY .57077 W/S ¥ 3G6.3 M DY .5708 M/S
Z 482.0 M DI .B3955 M/S 7 482.0 M DI .B396 M/S
5.5 CORRESPONDING CRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA _ 2689.88 KM ECC 337003 APF__ 166.452 DEG
LAN  231.035 DEG  INC  12.2165 DEG TFP -17.4954 SEC
RCA _ 1783.38 KM PALT __45.2948 KM PER 208,649 MIN
APG  3596.29 KM AALT 1858.30 KM TA 358.922 DEG
LAT  3.06274 DEG  LONG_ 36.7265 DEG
S.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH 1 HRS 44 MIN S0S= _7520.0
5.8 DATA SUMMARY . i
STA DATA START stap NUMBER __ STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32272036  322/2300 226 L6337 .3784
61 c3 322/2037 _ 322/2144 130 4717 .2591
5.9 RESICUAL PLGTS  NOT AVAILABLE
5. [OREMARKS MAP TIME REPGRT FGR SITE 'B°
TIME OF REPCRT PREPARED BY GEU.S.GCOOWIN
DAY 285 5 08 HR , 00 MIN  GMT 0.D. ANALYST

0DPL 2B1lP SEGQ 19

ITERATILN NUFBER 0




5« URBIT DOETERMINATION REPORT (LUNAR ELLIPSE)
5«1l C.De IDENTIFICATICN NO. 2B12P TAPE NO.
ITEM NO. 2B12P
5.2 EPOCH TAY 322 , 20 3% C.C00 GMT SEQ. NO. 20 -
HR  MIN SEC CCMPUTER B
5.3 STATE VECTUR (SELENOCENTRIC 195C.0)
X 3444,5919 KM DX .29180074 _KM/SEC
Y =8397.51658 KM DY . 713C6C669 KM/SEC
I —-482.26168 KM 0z 53669470 KM/SEC
< 5.4 STANCARD DEVIATICNS A PRIORI )
X 17.04 M DX .01987 M/S X 0000 M DX <0000 M/S
Y 374.2 M CY .19012 M/5 Y .000C M by~ .0000 M/S
1 573.0 M CZ .26979 M/S Z .000C M DZ .0000 M/S
5.5 CORRESPONDIANG CRBITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE)
SMA 2689.80 KM ECC .336386 APF 171.042 DEG
LAN . 227.327 DEG NG 13.3C98 DEG TEP 6061.62 SEC
RCA 1784.99 KM PALT 46.9004 KF¥ PER 208.639 MIN
APO 3594,61 KM AALT 1856.52 KM TA 177.003 DEG
LAT . 357.267 DEG LONG 215.684 DEG
5.6 LUNAR HARMOMNICS USED "NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH ~ & HRS 10 MIN S0S= 34926
5.8 DATA SUMMARY .
STA DATA START STOP NUMBER STANDARD
Nd. 1TYPE TIME TIME POINTS DEVIATION MEAN
12 €C3  322/72C36 32370229 431 1.0626 5648
61 C3 322/2037 322/2144 130 <4074 .2022
5.9 RESIDUAL PLCTS NOT AVAILABLE
5. 10REMARKS ##%EPGCCH REPORT
TIME OF REPGRT PREPARED BY GEO.S.GOGDWIN
DAY 285 3 08 HR , 35 MIN  GMT 0.De ANALYST

UV
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5. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)
5.1 0.D. IDENTIFICATION NO, 2812P TAPE NO»
ITEM NO. 2Bl2P
5.2 EPOCH LAY 322 , 22 23 16.600 GMT SEQ. NO. 20
HR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENCCENTRIC 1950.0)
X =1726.2196 KM CX ~—-.46777964 KM/SEC
Y 398496402 KM Y -1.501€198 KM/SEC
FA 205.12660 KM DZ -1.C968793 KM/SEC
5.4 STANCARD DEVIATIGNS A PRIORI
X 9.675 M DX 03870 M/S X 9.675 M DX .0387 M/5S
Y 198.8 M BY .37037 M/S Y 198.8 M DY L3704 M/S
Z 300.1 M £Z .52284 M/S Z 300.1L M DI .5228 M/S
5.5 CORRESPONDING GRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2690.03 KM ECC »337C03 APF 171.084 DEG
L AN 226.323 DEG INC 13.317¢ DEG TFP ~17.6624 SEC
RCA 1783.48 KM PALT 45.3882 KM PER 208.666 MIN
APO 3596.57 KM AALT 1858448 KM TA 358,912 DEG
LAT 2.29329 DEG LONG 36.5832 DEG
5.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH 1 . HRS 44 MIN 505= 34922
5.8 DATA SUMMARY
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
L 12 ] 322/2036 323/0229 431 1.0626 +5648
61 c3 32272037 32272144 130 e 4074 «2022
5.9 RESICUAL PLCTS NOT AVAILABLE
5. 10REMARKS MAP TIME REPORT FGR SITE 8¢
TIME OF REPCRT PREPARED BY GEC.S5.GOODWIN
DAY 285 4, 08 FR , 38 MIN GMT O0.D« ANALYST

ODPL _2B12P SEG 20

ITERATICN NUFMBER 0

671 ,
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5. ORBIT DETERMINATIGN REPORT (L UNAR ELLIPSE)
5«1 0.D. IDENTIFICATICGN NO. 2C11P TAPE NO. )
ITEM NO. 2011P
5.2 EPOCH CAY 326 , 22 45 0.COC GMT SEQ. NO. __50
HR |, MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1550.0)
X Z2597.7627 KM CX =-.86453217 KM/SEC
Y 1416.0405 KM oY 60363551 KM/SEC
Z 1004.2544 KV GZ «38867038 KM/SEC
5.4 STANDARD DEVIATICNS A PRIDRI
X 22.10 M CX 00867 M/S X «000C M DX 0000 M/S
Y 171.3 M LY 05228 M/S Y <0000 M DY .000Q M/S
Z 188.0 M £Z .10043 M/S Z .CO0C M Dz  .00C0 M/S
5.5 CORRESPOUNDING GRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.89 KM ECC «338127 - APF 167.348 DEG
LAN 179.067 DEG INC 11.5908 BEG TFP  -3530.38 SEC
RCA 1780.36 KM PALT 42,2750 KV PER 208.650 MIN
APO 3599.42 KM AALT. 1861.33 KV TA 225.378 DEG
LAT 6.23604 DEG LONG 211.200 DEG
5.6 LUNAR HARMCAICS USED NUMBER1 BELLCOMM
5.7 CATA ARC LENGTH 2 HRS 50 MIN 505= 24913
5.8 DATA SUMMARY
STA DATA START sSTOP NUMBER STANDARD
‘N0, TYPE TIME TIME POINTS DEVIATION MEAMN
12 €c3 326/2252 327/01GS 113 « 7591 «71C0
61 c3 326/2250 327/01cC9 131 «39086 «5990
5.9 RESICUAL PLCTS NOT AVAILABLE
5. LOREMARKS ##xEPCCH REPORT
TIME OF REPCRT PREPARED BY GEQO.S.GCOCWIN

DAY 281 , 08 KR 5y 13 MIN GMT

O.D« ANALYST

1
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D2-120220-

S. ORBIT DETERFINATIGN REPORT (LUNAR ELLIPSE)
5.1 0.D. IDENTIFICATICN NO. 2C11P TAPE NO.
. ITEM NO. 2D11P
5.2 EPOCH LAY 326 , 23 47 13.720 GMT SEQ. NO. 50
HR MIN SEC CCMPUTER B

5«3 STATE VECTOR {SELENCCENTRIC 1$5C.0)
X —1789.3127 KV CX =-.0731C410 KM/SEC
Y -8.74059C6 KM CY -1.5843958 KM/SEC
Z -41.,197894 KM DZ =-1.0678623 KM/SEC

5<% STANDARD DEVIATIONS A PRIORI
X 1.362 M CX .02400 M/78 X 1.362 M DX .0240 M/S
Y 20.93 M DY .16191 M/S Y 20.93 M DY .1619 M/S
Z 18.83 M ©Z .23892 M/S Z 18.83 M  DZ .2389 M/S

5.5 CORRESPONDING CRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.26 KM ECC .338714 APF 167.437 DEG
LAN 178.428 DEG INC 11.5910 CEG TFP  203.316 SEC
RCA 1L779.C3 KM PALT 40.9387 KM PER 208.692 MIN
APO  3601.48 KM AALT 1863.39 KWV TA 12.5263 DEG
LAT  .007455 DEG LONG 358.392 CEG

5.6 LUNAR HARMONICS USED NUMBERT BELLCOMM

5.7 DATA ARC LENGTH 0 HRS 59 FNIN SO0S= 24899

5.8 DATA SUMMARY
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS OEVIATION  MEAN
12 CC3  326/2252  327/01C9 113 .7591 .7100
61 C3 32672250 327/0109 131 .9086 .5990

5.9 RESICUAL PLGTS  NOT AVAILABLE'

5.10REMARKS MAP TIME REPORT FGR SITE ‘D¢
TIME OF REPCRT PREPARED BY  GEO.S.GOCDWIN
DAY 281 4 08 HR y 16 MIN _ GHT O.0. ANALYST

ODPL 2D11P SEC 50

ITERATICN  NUFBER [}
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5. GORBIT DETERMINATION REPORT ({LUNAR ELLIPSE)
5.1 0.D. IDENTIFICATIGN NO. 2C12P TAPE NOa
ITEM NO. 2D12P
5.2 EPOCH CAY 326 , 22 45 0.000 GMT SEQ. NO. 51
HR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENGCENTRIC 195C.Q)
X 2598:5853 KM DX -.89422613 KMN/SEC
Y 1408.8890 kM Y .60135959 KM/SEC
Z 1012.5526 KM 0Z 39279722 KM/SEC
5.4 STANCARD DEVIATICAS A PRIORI
X 17.64 M CX .C0697 M/S X +GCOCC M DX  .0000 M/S
Y 135.8 M CY .04253 M/S Y .000C M DY .0Q0G0 M/S
Z 145.6 M CZ .08070 M/S Z .00C0 M DZ .0000 M/S
5.5 CORRESPONDING GRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE])
SMA 2689.69 KM ECC «33814C APF 167.324 DEG
L AN 179.003 DEG INC 11.9583 CEG TFP —-3530.55 SEC
RCA 1780.39 KW PALT 42.3C31 KM PER 208.661 MIN
APQ 3599.58 KM AALT 1861.49 KM 1A 225.378 DEG
LAT 6.427328 DEG LONG 211.136 ©BEG
5.6 LUNAR HARMGNICS USED NUMBER1 BELLCCMM
5.7 DATA ARC LENGTH 6 HRS 10 MIN S0S= 62634
5.8 DATA SUMMARY
STA DATA START STOopP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION ME AN
12 cC3 326/2252 32770439 229 1l.2314 - 7258
61 C3 32672250 327701066 131 loib22 «4116
5.9 RESIDUAL PLCTS NOT AVAILABLE
5.10REMARKS ##2EPOCH REPORT
TIME OF REPCRT PREPARED BY GEQ-S.GCODWIN
DAY 281 , 08 HR 4 32 MIN GMT 0.De ANALYST
gva
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5. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)

5.1 0.D. IDENTIFICATICN NO. 2D12P TAPE NO.
ITEM NO. 20129
5.2 EPOCH  CAY 326 4 23 47 13,720 GMT SEQ. NO. 51
HR  MIN SEC COMPUTER B

2.3 STATE VECTOR (SELENCCENTRIC 155GC.0)

X =1789.3482 KM CX =-.07413768 KM/SEC

Y =7.7118151 KM DY =1.5774805 KM/SEC

Z -40.518616 KM I ~-1.0779895 KM/SEC
Sa4 STANbARD DEVIATIGNS A PRIORI

X 9696 M DX +Cl91% M/S .9696 M DX+ 0151 M/S

X
Y 15.26 M 0Y .13003 M/S Y 15.2& M DY .13C0 M/S
Z

I 16.89 M ©Z .18912 M/S 1€6.89 M DZ .1891 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS {(SELENUGRAPHIC TRUE OFDATE)

SFEA 2690.35 KM ECC 338725 APF 167.411 DEG
LAN 178.424 DEG INC 11.9584 DEG TFP  203.153 SEC
RCA I779.C6 KM PALT 40.571L2 KM PER  208.704 MIN

APO 3601.€64 KM AALT 1863.55 KM TA 12.5161 DEG

LAT »015063 DEG LONG 358.353 DEG

9.6 LUNAR HARMGNICS USED NUMBER1 BELLCOMM

5.7 DATA ARC LENGTE 0 HRS 59 MIAN i S0S8= 62088

5.8 DATA SUMMARY

STA [DATA START sTop NUMBER STARDARD

NO-. TYPE TIME TIME POINTS DEVIATION ME AR
.12 CC3 32672252 327/0436 229 1.2314 « 7258

61 €3 326/2250 327/0109 131 L.1622 «4116

2.9 RESTDUAL PLGTS NOT AVAILABLE

5+ LOREMARKS MAP TIME REPORT FOR SITE D¢
TIME OF REPCRT PREPARED BY GED.S.GOODWIN
DAY 281 , 08 HR , 35 MIN GMT 0.De« ANALYST

00PL 2D12P SE€ 51

- ITERATICN NUMBER 0

575
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5. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)
5.1 0.D. IDENTIFICATICN NO. 3C11P TAPE NO-.
ITEM NO. 3D11°P
S.2 EPOCH DAY 49 , 6 13 0.CO0 GMT SEQ. NO. 68
HR  MIN SEC COMPUTER G B
5.3 SIATE VECTOR (SELENOCENTRIC 1950.0)
X <485.58842 KM OX <-.88358904 KM/SEC
Y  2935,5310 KM DY ~.44774694 KM/SEC
Z  1784.1192 KN GZ  .14815317 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI
X 163.4 M [LX .18557 M/S % .G0060 M DX .COCO M/S
Y 555.1 M CY .25564 M/S Y .0000 M DY .COCO M/S
7 955.6 M  CZ .33381 M/S Z .000C M 0Z .00CO M/S
5.5 GORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2669.16 KN ECC  .33&6773 APF  182.089 DEG
LAN  183.565 DEG INC 22.8587 DEG  TFP =—4855,.43 SEC
RCA  1783.53 KM PALT 45.4354 KM PER  208.565 MIN
APO  3594.80 KM AALT 1856.71 KM TA  201.755 DEG
LAT  9.04993 DEG LONG 205.718 DEG
5.6 LUNAR HARMONICS USED NUMBER] BELLCOMM -
5.7 DATA ARC LENGTH 3 HRS O MIN S0S= 16633
5.8 DATA SUMMARY
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAM
43 ¢3 4970614 4970652 39 L7776 5716
41 cC3 4670705 4970834 181 .6335 L6143
12 c3 49/0706 45/0709 4 .011&  =2.2480
12 cc3 49/0613 49/0659 43 1.0523 .3670
5.9 RESICUAL PLCTS  NOT AVAILABLE
5. LOREMARKS #22EPUCH REPORT -
TIME QF REPCRT PREPARED BY GEQ.S.GOODWIN
DAY 279 , 07 HR ;5 03 MIN  GMT 0.D. ANALYST




D2-106200-1

5. GRBIT DETERMINATION REPQORT {LUNAR ELLIPSE)
5.1 G.D. IDENTIFICATICN NO. 3CL1P TAPE NO.
ITEM NO. 3DLLP
5.2 EPOCH"™ [CAY 49 , 7 32  25.310 GMT SEG. NO. 68
HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENODCENTRIC 195C.G)
X -529.33852 KM CX  1.7077218 KM/SEC
Y -1587.9929 KM CY -~.18712369 KM/SEC
Z ~617.45808 KM CZ —-.84957577 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI
X 90.78 M CX .37886 M/5 X 9C.78 M DX <3789 M/S
Y 17.82 M LY .63333 M/S Y 17.82 M DY 46333 M/S
Z 123.1 M DZ .89920 M/S Z 123.1 M DZ .89%2 M/S

T 5.5 CORRESPONDING CRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.87 KM ECC -337477 APF 182.121 DEG
LAN 182.844 DEG INC 22.8979 DEG TFP —-88.6766 SEC
RLA 1782.16 KV PALT 44.009€ KM PER 208.647 HMIN
APD 3597.64 KM AALT 1859.55 KV TA 354.535 DEG
LAY 1.30025 DEG LONG 359.764 DEG

5.6 LUNAR HARMCAMNICS USED NUMBERL BELLCOMM

5.7 DAT.A ARC LENGTH 1 HRS 16 MIn sgs= 16633

5.8 DATA SUMFMARY
STA DATA START sTOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 49/0614 45/0652 39 « 1776 «5716
41 Ce3 49/0705 49/0834 181 «6335 +6143
12 C3 49/0706 49/0709 4 «011¢€ -2.2480
12 CeC3 49/0€13 4970659 43 1.0523 «3670

5.9 RESICUAL PLLCTS NOT AVAILABLE

5. 10REMARKS MAP TIME REPORT FOR SITE 'C°
TIME OF REPERT PREPARED BY GED.5.GOCDWIN
DAY 279 s 07 HR 4 05 MIN GMT O.Da ANALYST
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D2-160222-1

5. ORBIT DETERFMINATICON REFPURT {LJNAR ELLIPSE)

501 OeDe IDENTIFICATION [HO. 3D12P FAPE NO.
ITEM NOe 3D12P
5«2 EPOCH DAY 49 o 6 ' 13 ' Q0.000 GMT SEQ. NOe 69
HR MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCEHNTRIC 1950s0)
X =491s18147 KM DX =—.88919294 KM/SEC
Y 295249486 KM DY -+43909393 KM/S5eC
Z 17540006 KM bz «137518ul  KM/SEC
504 STANDARD DEVIATIONS A PRICRI
X _ 41.83 M DX 405372 M/S X 0000 M CX #0000 /5
Y 16643 M DY 07946 M/S Y #0000 M DY #0000 M/5
Z 2%1.6 WM DZ 10571 M/5 Z 0000 M DZ 0000 M/5
545 CORRESPONDING ORuUJTAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE)
SMA 268931 KM ECC «336783 APF 181.607 DEG
LAN 183.959 DEG INC 21.8136 D&G TFP ~4855.82 SEtC
RCA 1783459 KM PALT 45,5034 KM PER 2084582 MIN
APO 3595,u2 KM AALT 1856.92 KM TA 201.755 DEG
LAT 8e47510 DEG LONG 205.810 DEQG
5.6 LUNAR HARMONICS USED! NUMBER1 BELLCOMM
57 DATA ARC LENGTH! 6 HRS 10 MIN 505= 80330
548 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 4970614 49/0652 39 11158 I1.0209
41 CC3 4970705 4971203 412 1432376 «8153
12 c3 4970706 4970709 & 20785 ~4e 1484
12 CC3 49,0613 4970659 43 1.6571 «7278
5.9 RESIDUAL PLOTS! NOT AVAILABLE
5. 10REMARKS! ¥##EPOCH REPORT
TIME OF REPORT! PREPARED BY? GEQ«S.GOUDWIN
DAY 279 4 07 HR » 37 MIN GMT OesDe AMNALYST

0783




D2-100I23-1

DAY 279 4 07 HR s 40 MIN GMT

5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
51 OeDe IDENTIFICATION NO. 3D12P TAPE NO.
ITEM NO. 3D12P
5.2 EPOCH DAY 49 » 7 1t 32 ' 25,310 GMT 5EQ. NO. 69
HR MIM SEC COMPUTER G
523 STATE VECTOR (SELENOCENTRIC 1950.0)
X =532,37384 KM DX 17192253 KM/SFEC
Y —1568,6418 KM DY =-.20707011 KM/SEC
L —613.42782 KM BZ -.82116453 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI
X 3C.53 M DX «11113 M/S X 30453 M DX 1111 M/S
Y 367062 M DY 19462 M/S Y 3762 M DY #1946 M/S
Z 34.37 M D7 28125 M/S Z 34,37 M DL 2813 M/S
505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SHMA 2690.,01 KM ECC 2337485 APF 181.639 DEG
LAN 183,238 DEG INC 21.8180 DEG TFP  =89.,0574 SEC
RCA 1782.17 KM PALT 44,0826 K PEK 2084664 MIN
APQ 3597.85 KM AALT 18659.76 KM TA 3544512 DEG
LAT le42958 DEG LONG 359,664 DEG
526 LUNAR HARMONICS USED! NUMBER1 BELLCOMA
5¢7 DATA ARC LENGTH?! 1 HRS 16 MIN 506= 80156
508 DATA SUMMARY®
STA DATA START STOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 4970614 4970652 39 1.1158 1,0209
41 cC3 4970705 49/12G3 412 l.3376 +8153
12 3 49,0706 49/07¢9 4 « 0785 ~4a 1484
12 CC3 49/U613 4970659 43 l.6571 « 7278
59 RESIDUAL PLOTS!' NOT AVAILASBLE
5« 10REMARKS? MAP TIME REPORT FOR SITE D!
TIME OF REPORT! PREPARED BY' GEQ.S.GJIODWIN

O0.De ANALYST

ODPL 3D12P
ITERATION NUMBER U

373




5 ORBIT DETERMINATIGON REPORT (LUNAR ELLIPSE} D2-1002248-1
561 QeDe IDENTIFICATION NOe 2F11P TAPE NOs
ITEM NO. 2c11P
5.2 EPOCH DAY 329 » 6 t BG 1 w,Q0UJd GMT SEQ. MOe 100
HR MIN SEC COMPUTER 8
543 STATE VECTOR (SELENGCCENTRIC I950eQ)
A 493.28950 KM DA =1.49198u5 KM/SLEC
Y 1960, 1717 KM DY —#12T702396 KM/SEC
2 1297.2595 KM DZ —.13509294 KM/SEC
504 STANDARD DEVIATIONS A PRIORI
X 80,18 M DX 01197 M/S X 00020 M DX  «CJ00 M/S
Y 309.6 M DY 04515 M/S Y <0000 M DY 0000 M/S
Z  441.0 M DZ 17865 M/S Z 20000 M DZ +000C M/S
505 CORRESPONDING ORBITAL PARAMETERS (SELENQGRAPHIC TRUE OFDATE)
SMA 269C.64 KM EEC « 337006 APF 172156 DEG
LAN 144+315 DEG INC 19.7888 DEG TFP  =1848.03 3EC
RCA 1783.88 KM PALT 45,7874 K PER 208.737 MIN
APC 3597.40 KM AALT 1859431 KM TA 26b.817 DEG
LAT 10,6536 DEG LONG 225.128 DEG
5.6 LUNAR HARMONICS USED! NUMBER]1 BELLCOMM
5.7 DATA ARC LENGTH! 3 HRS 0 MIN 5058= 12500
548 DATA SUMMARY!
STA DATA START S5TUP NUMBER STANDARD
NOs TYPE TIME TIme POINTS DEVIATION MEAN -~
41 C3 329/0706 329/0916 159 o4 Q9% ~e1865
12 CC3 329/0650 329/0916 190 «6678 2 G404

5.9 RESIDUAL PLOTS!

NOT AVAILABLE

5+ 10REMARKS?

*%¥XEPOCH REPORT

TIME OF REPORT!
DAY 281 5 05 HR » 16 MIN

PREPARED oBY!

GMT

GEOeS5e GOOUWIN
0oDs ANALYST




Do~ 100203+

!

5. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE) —
5.1 0.D0. IDENTIFICATIGN NO. 2F11P TAPE NO.
ITEM NO. 2F11P
5.2 EPOCH DAY 329 , 7 21 15.18G GMT SEQ. NO. 100
HR MIN SEC CGMPUTER B
5.3 STATE VECTOR (SELENCCENTRIC 1950.0)
X —-1760.6380 KM DX -.31309473 KM/SEC
Y 261.79716 KM DY -1.5783763 KM/SEC
z 109.28433 KM 67 -1.042G118 KM/SEC
5<% STANCARD DEVIATIONS A PRIGRI
X 2.037 M CX 06561 M/S X 2,037 M 0X .0656 M/S
Y 120.8 M CY .25455 M/S Y 120.8 M DY .2545 M/S
I 319.%2 M CZ .36617 M/S Z 319.4 M DZI .3662 M/S
T 5.5 CURRESPOUNUING CRBITAL PARAFETERS (SELENGGRAPHIC TRUE OFDATE)
THA 2689.16 KM ECC - 338504 APF 172.249 DEG
LAN 144.004 DEG INC 10.7974 DEG TFP 26.0818 SEC
RCA I783.17 KW PALT ~45.0804 KM PER 208.565 MIN
APO 3595,15 KM AALT 1857.06 KM TA 1.60659 DEG
LAT 1.14897 DEG LONG 317.967 DEG
5.6 LUNAR HARMONICS USED NUMBERL BELLCOMM
5.7 DATA ARC LENGTH 0 HRS 28 MIN sSas= 12500
5.8 DATA SUMMARY
STA DATA START ST0P NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 32970706 329/0916 159 4094 ~.1BE&5 }
12 CC3 32970650 329709164 190 6678 RN YA
5.9 RESICUAL PLGTS NOT AVAILABLE
5. 10REMARKS MAP TIME REPORT FOR SITE 'F¢
TIME OF REPGRT PREPARED BY GEO0.S.GGODWIN
DAY 281 5 05 HR , 18 MIN GMT OoDe ANALYST




5. GRBIT DETERMINATION REPORT ({LUNAR ELLIPSE)
5.1 0.D. ITDENTIFICATICN NO. 2F12P TAPE NO.
ITEM NO. 2F12P
5.2 EPOCH CAY 329 4 & 50 0.000 GMT SEG. NO. 101
HR MIN SEC COMPUTER B
343 STATE VECTOR (SELENCCENTRIC 195G.0)
X 498.82167 KM DX ~1.4927544 KM/SEC
Y 1938.9735 KM DY =—.13013417 KM/SEC
Z 1326.6802 KM DZ -.12304411 KM/SEC
5.4 STANDARD DEVIATIECNS A PRIORI
X 24.38 M DX .C0291 M/S X <0000 M DX .00G0 M/S
Y 87.74 M CY .01485 M/S Y 0000 M DY .00C0 M/S
I 120.0 M CZ .05199 M/S Z .0000 M DZ .0000 M/S
5.5 CORRESPONDING GCRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2690.66 KM ECC -336998 APF 169.018 DEG
LAN 147.353 DEG INC 1] .7762 DEG: TFP -1848.03 SEC
RCA 1783.91 KM PALT 45.8211 KM PER 208.739 MIN
APD 3597.40 KM AALT 1859.31 KM TA 268.819 DEG
LAY 11.5082 DEG LONG 224.936 DBEG
5.6 LUNAR HARMONICS USEDR NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH 6 HRS 10 MIN S0s= 27403
5.8 DATA SUMMARY
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 c3 329707056 329/0917 160 03729 2956
41 cc3 32971023 329/1247 197 «6934 +1856
12 CC3 329/0650 329/0917 191 -8678 23730
5.9 RESICUAL PLOTS NOT AVAILABLE
5+ 10REMARKS #8*EPOCH REPORT
TIME OF REPORTY PREPARED BY GEO.S.GOODWIN
DAY 281 5 05 HR , 43 MIN GMT O.D. ANALYST

[l T,

e~ v b -




D2-1C320-1

Se. ORBIT DETERMINATICN REPQORT (LUNAR ELLIPSE)
5.1 O.D. IDENTIFICATION NO. 2F12P TAPE NO.
ITEM NO. 2F12P
5.2 EPOCH CAY 329 , 7 21 15.18C  GMT SEQ. NO. 101
: HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195C.0)
X =1760.4489 KM CX —.31760833 KM/SEC
Y 253.39493 KM CY ~1.5609956 KM/SEC
Z 130.69675 KM DI ~1.0664723 KM/SEC
5.4 STANDARD DEVIATICHS A PRIORT
X 1.790 M CX .01979 M/S X 1.790 M DX .0198 M/S
Y "36.80 M CY .C7213 M/S Y 36.8C M DY L0721 M/S
Z 91.03 M GZ .C9981 M/5 Z 91.03 M DZ .0998 M/S
5.5 CUORRESPONDING GRBITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE}
SHA 2689.14 KM ECC .336683 APE 169.108 DEG
LAN 147.042 DEG INC 11.7845 DEG TFP  26.1317 SEC
RCA 1783.21 KF PALT 45.1210 KM PER T 208.562 MIN
APO  3595,06 KM AALT L1856.97 KM TA 1.60960 DEG
LAT 1.88784 DEG LONG 317.952 ODEG
5.6 LUNAR HARMOMICS USED NUMBERL BELLCOMNM
5.7 DAIA ARC LENGTH 0 HRS 28 ®IN SUs= 21172
5.8 DATA SUMMARY
STA  DATA START STOP NUMBER STANDARD
NO. TYPE riMe TIME POINTS DEVIATION  MEAN
41 €3 . 329/0706 329/0917 160 «3729 2956
&1 CC3 32971023 329/1241 197 .6936 .1856
12 CC3  329/0650 329/0917 191 .58678 «3730
5.9 RESIDUAL PLGTS NOT AVAILABLE
5. LOREMARKS MAP TIME REPORT FOR SITE 'F¢!
TIME OF REPORT PREPARED BY GEO.S.GOUDWIN

DAY 281 4 05 HR , 46 MIN

GMT

Je.D. ANALYST




LR2-100 220

5. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)

5.1 0.D. IDENTIFICATION NO. 3F11lP TAPE AQ.
ETEM NO. 3FL1P
5.2 EPOCH DAY 52 4+ O 50 0.000 GMT SEQ. NO. 118
HR MIN SEC COMPUTER G

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)

X =2093.0848 KM DX -.40873789 KM/SEC

Y 1253,3167 KM DY =—-1.1323223 KM/SEC

Z 140845862 KM DZ -.45666534 KM/SEC
5«4 STANDARD DEVIATICNS A PRIDORI

X 291.5 M CX 05491 M/S X <0000 M DX .00CO M/S
Y 302.1 M bY .12351 M/S Y . .CO0C M DY .Q0CO M/S

L T09.6 M DZ .26001 M/S Z 0000 M DZ .0060 M/S5S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENQGRAPHIC TRUE OFDATE}

SMA 2689.51 KM ECC «335734 APF 185.729 DEG
L AN 144.476 DEG INC 19.2325 DEG TFP _=-2749.37 SEC
RCA 1786.55 KM PALT 48.4£0]1 KM PER 208.606 MIN
APO 3592.47 KM AALT 1854.38 KM TA 242.909 DEG

LAT 17.8648 DEG LONG 211.974 DEG

5.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM

5.7 DATA ARC LEMGTH 3 HRS 0 MIN 50s= 24843

5.8 DATA SUMMARY

STA [DATA START S7T0P NUMBER STANDARD -

NO. TYPE TIME TIME POINTS DEVIATION MEAM
52 C3 52/0127 52/0312 175 <4148 - 7275
62 CC3 5270052 5270113 18 1.9849 24343
12 €3 52/0054 52/0113 20 1.6606 1.2341
12 CC3 52/0124 52/0313 198 4852 -. 0616

5.9 RESIGUAL PLCTS NOT AVAILABLE

5. lIOREMARKS *a:2EPCCH REPORT
TIME OF REPGRT PREPARED BY GEC.S-.GOOCWIN
DAY 279 4 04 HR , 41 MIN GMT 0.0 ANALYST




Cr-1C6le0-1

5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE},
5.1 0.D. IDENTIFICATION NO. 3F1l1P TAPE NO.
ITEM NO. 3FLLP
5.2 EPOCH pBAY 52 , 1 33 37.810 GMT SEG. NO. 118
HR  MIN SEC COMPUTER G

5«3 STAJE VECTOR [SELENOCENTRIC 1950.0)

X =578.55621 KM €X 1.7372627 KM/SEC

Y -1572.06C0 KM DY =-.25977222 KM/SEC

Z -630.289C1 KN DZ . -.75458493 KM/SEC
5<% STANCARD DEVIATICAS A PRIORI

X 72.62 M EX 24234 M/S X 712.62 M DX .2423 M/S

Y 173.8 M CY .28558 M/S Y 173.8 M DY .2856 M/S

Z 367.1 M 0Z 65752 M/S Z 367.1 M DZ .6575 M/S

5.5 CORRESPUNDING CRBITAL PARBMETERS (SELENOGRAPHIC TRUE OFDATE)

SHA 2688.569 KM ECC -335984 APF 185.799 DEG
LAN 144.059 DEG INC 19.2369 DEG TFP -131.604 SEC
RCA 1785.33 KM PALT 47.2404 KM PER 208.510 MIN
AP0  3592.04 KM AALT 1853.95 KM TA 351.924 DEG
LAT -750167 DEG LONG 321.908 L0FEG

5.6 LUNAR HARMGNICS USED NUMBERT BELLCOMM

5.7 DATA ARC LENGTH 0 HRS 40 MIN SOS= 24842

5.8 DATA SUMMARY
STA DATA START ST0P NUMBER STANDCARD
NO. TYPE TIME TIME POINTS DEVIATION ME AN
62 C3 52/0127 52/0312 175 4148 . 7275
62 CC3 5270052 52/0113 18 1.9849 4943
12 c3 5270054 52/0113 20 1.6606 1.2341
12 CC3 5270124 52/0313 198 4852 -.0616

5.9 RESICUAL PLCTS NOT AVAILABLE

5« 10REMARKS MAP TIME REPORT FOR SITE ¥F¢?
TIME OF REPGRT PREPARED BY GEOo5.GOCDWIN

DAY 279 ,

04 HR s 43 MIN

GMT

O.D. ANALYST




DC-100220-1

5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 D.D. IDENTIFICATICN NO. 3F12P TAPE NO.
ITEM NO. 3F12P
5.2 EPOCH DAY 52 , 0 50 0.000 GHT SEQ. NO. 119
HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =2080.2125 KN DX =.40646596 KM/SEC
Y 1240.6132 KM DY —1.1374284 KM/SEC
Z  1438.6830 KM DZ =~.44579973 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI
X 129.5 M DX .C2559 M/S X .0000 M DX .0000 M/S
Y 121.8 M OY .05347 M/S Y .000C M DY .0000 M/S
Z 293.4 M ©Z .11342 M/S I .000C M DZ .00GO M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.50 KM ECC  .335751 APF  184.280 DEG
LAN  145.942 DEG  INC __20.1999 PBEG  TFP  =2749.45 SEC
RCA  1786.50 KM PALT 48.4101 KM PER  208.605 MIN
APO_ 3592.51 KM AALT  1854.42 KN TA 242.905 DEG
LAT  18.5589 DEG LONG 211.798 DEG
5.6 LUNAR HARMGAICS USED NUMBER1 BELLCCMM
5.7 DATA ARC LENGTH 6 HRS 10 HMIN SO0S= 52142
5.8 DATA SUMMARY
STA DATA START . STOP NUMBER  STANDARD
NO. TYPE TINME TIME POINIS _ DEVIATION __ MEAN
62 c3 52/0127 52/0312 175 25652 L7181
62 CC3 52/0052 52/0113 18 1.7048 .6367
12 c3 5270054 52/0113 20 1-5516 .9292
12 cc3 52/0124 52/0643 414 .8176 .3662
5.9 RESICUAL PLCTS  NOT AVAILABLE
5. 10REMARKS #a#EPOCH REPORT
TIME OF REPGRT PREPARED BY GED.S.GGODWIN
DAY 279 ;, 05 HR , 16 MIN GMT 0.D. ANALYST




D2-1217201

5. ORBIT DETERMINATICN REPORT {LUNAR ELLIPSE)
5.1 0.0« IDENTIFICATIGN NOQ. 3FL2P TAPE N(.
[TEM NQ. 3F12P
5.2 EPOCH DAY 52 , 1 33 37.810 GMT SEQ. NO. 119
HR MIN SEC COMPUTER 6
5.3 STATE VECTOR (SELENGOCENTRIC 195C.0)
X —-575.40651 KM DX 1.7267169 KM/SEC
Y =1579.2344 KM DY =.24775324 KM/SEC
I —-614.98663 KM D7 -.78236900 KM/SEC
5«4 STANCARD DEVIATIONS A PRICRI
X  36.24 M DX .10746 M/S X 36.24 M DX .1075 M/S
Y 75.04 M BY .11780 M/S Y 75.04 M DY .1178 M/S
Z 159.4 M CZ .2750L M/S Z 159.4 M DZ  .2750 M/S
5.5 CORRESPONDING ORBITAL PARANMETERS (SELENUGRAPHIC TRUE OFDATE]
SMA 2688.69 KN ECC .335595 APE 184.344 DEG
LAN 145.526 DEG INC 20.2034 DEG TFP  -131.639 SEC
RCA 1785.30 KM PALT 47.2149 KM PER 268.510 MIN
APO  3592,08 KM AALT 1853.99 KM TA 351.922 DEG
LAT 1.28881 ODEG  LONG 322.G21 DEG
5.6 LUNAR HARMONICS USED NUMBER! BELLCOMM
5.7 DATA ARC LEANGTH 0 HRS 40 NIN $0S= 52105
5.8 DATA SUMMARY
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POQINTS DEVIATION  MEAN
62 C3 52/0127 52/0312 175 5652 .7181
62 CC3 5270052 52/0113 18 1.7048 6367
12 C3 52/0054 52/0113 20 1.5516 «9292
12 CC3 53/0124 52/0643 414 .8176 .3662
5.9 RESICUAL PLGTS  NOT AVAILABLE
5. 10REMARKS MAP TIME REPORT FOR SITE TF¢
TIME OF REPCRT PREPARED BY GED.S.GOODWIN
DAY 279 , 05 HR y 18 MIN GMT O.De ANALYST

687




S5+ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)} Do-, L0220+t

Se1 OeDe IDENTIFICATION NO. 3D1IM - TAPE NO.
ITEM NQ.  3D11M
5.2 EPCCH DAY 48 5 19 1 42 v §,000 GMT SEQs NOe 70
HR MIN SEC COMPUTER B

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)

X _=189.52125 KM DX -.90558030 XM/SEC

Y 3085,1837 KM Dy =432119603 KM/SEC

z 1684,2447 KM DZ +19832801 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 24,85 M DX 03949 M/S 20000 M DX _«QG00 _M/S

X
Y 121l.4 M DY .06142 M/S Y 0000 M DY 0000 m/S
Z 231.7 M DZ 07736 M/S Z 0000 M DZ  .0C00 M/S

55 CORRESPONDING ORBITAL PAR\METERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.41 XM ECC 336540 APF 181,182 DEG
LAN 182.866 DEG INC 21.3487 DEG TFP  -5178.16 SEC
RCA 1784432 KM PALT 46.2289 KM PER 208.5%4 MIN
APO 3594,51 KM AALT 1856,42 KM TA 196.601 DEG

LAT 638376 DEG LONG 206499 DEG

5.6 LUNAR HARMONICS USED! NUMBER1 BELLCOMM

5,7 DATA ARC LENGTH!' 2 HRS 40 MIN S0S= 16025

5.8 DATA SUMMARYt

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS’ DEVIATION MEAN
t

62 C3 48/2013 4872203 152 5431 « 56927

62 CC3 4871942 4872003 20 e 7314 9511

12 cC3 4872013 4872157 166 « 8104 «1550

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+ ]0REMARKS ! #XXEPOCH RECORT

TIME OF REPORT! PREPARED By GEQ.S.7"1IWIN

DAY 287 , 0B HR , 48 WMIN ~ GHMT U.0. <17

o8y




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) Do-1ea 221

521 OeDa IDENTIFICATION NOe 3D11M TAPE NO.
LT U 3JL 1
5.2 FPOCH DAY 49 , 7 ' 32 ' 25,310 GMT SEQ. NO. 70
AR RN SEC COMPUTER B

2«3 STATE VECTOR (SELENUCENTRIC 1950407

A =534.544 77 KN DX I, 7255613 KM/75EC

Y =1587.8458 KM DY =~,21670158 KM/SEC

Z =611e31314 KM DZ -,31019808 KM/SEC
54 STANDARD DEVIATIONS A PRIORI

X 131.2 M DX «09975 M/S X 131.2 M DX 0097 M/S
Y 26464 M DY o13464 M/7L Y 264646 M DY 21346 M/S

Z 604,62 M DZ 22765 M/S Z 60,62 M DL #2276 w/5

5.5 CORRESPONDING QORBITAL PARAMETERS {(SELENOGRAPHIC TRUE OFDATE)

SMA 2690.12 KM ECC «3377%6 APF 1814330 DEG
LAN 183.381 DEG INC 21.3731 DEG TFP —=86.4791 SEC
RCA 1781441 KM PALT 43,3202 KM PER 208.677 oIN
APO 3598484 KM AALT 1860475 KM 74 354.544 DEG

LAT 1.48462 DEG LONG 359.584 DEG

5.6 LUNAR HARMONICS USED! NUMBER1 BELLCOMM

57 DATA ARC LENGTH' 11 HRS 47 MIN 505= -1173,.9

5.8 DATA SUMMARY?

STA DATA START sSTOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN

62 C3 4872013 48,2203 152 « 5431 5927
62 cC3 4871942 4872003 2y 27314 «9511
12 CC3 4372013 48/2157 166 +810& «1550

5.9 RESIDUAL PLOTS' NOT AVAILABLE

541 0REMARKS? MAP TIME REPORT FOR SITE 1'D¢

TIME OF REPORT! PREPARED BY! GEQ«S.GOODAWIN -
DAY 287 » 08 HR s 53 MIN GMT QeDe ANALYST




QORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

D2- 1007201

5.
5.1 QoD IDENTIFICATION NO. 3F11M TAPE NO.
ITEM NO. 3F11M
5.2 EPOCH DAY 51 5 14 ' 25 t 0.000 GMT SEQe MO 120
AR MIN SEC COMPUT=R B

53 STATE VECTOR

{SELENGCENTRIC 1950.0)

X =2077.1516 KM DX ~39418378 KM/SEC
Y 1206.4220 KM DY -1.1488737 KM/SEC
Z 1448.0568 KM DZ =-e44469162 Kit/SEC

5.4 STANDARD DEVIATIONS A PRIORI]
X 55439 M DX «01159 M/S X 0000 M DX 0000 M/S
Y 61.57 M DY 01806 M/S Y <0000 M DY .0000 M/S
Z 131.9 M DZ .03684 M/S Z L0000 M DZ L0000 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS

( SELENOGRAPHIC TRUE OFDATE)

SMA  2689.57 KM ECC  .336287 APF  182.999 DLG
LAN 152.794 DEG INC 20,9011 DEG TFP 2719421 SEC
RCA 1785.,10 KM PALT 47.0111 KM PER 208+612 MIN
APO 3594 ,04 XM AALT 1855.95 KM TA 243,600 DEG
LAT  19.1118 DEG LONG 217.$38 DEG

5.67LUNAR HARMONICS USED! NUMBER]1 BELLCONM

5«7 DATA ARC LENGTH?! 2 HRS 40 MIN SOSf' 25328

5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATICN  MEAN
62 CcC3 51/1425 5171642 229 « 7578 6622
41 C3 5171425 51/1557 152 e 9024 e 1323

5.9 RESIDUAL PLOTS! NOT AVAILABLE

5+ lOREMARKS! ¥%*¥EPQOCH REPORT
TIME OF REPORT! PREPARED BY'  3:-0.5.GOODWIN
DAY 287 » 05 HR s 5& MIN  GMT CsDe ANALYST

G20




D2-:C0C20-1

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
Sel OeDe IDENTIFICATION NOo. 3F11M TAPE NO.
) ITEW RO  3FIIM
5.2 EPOCH DAY 52", 1 t 33 ¢ 37.810 GMT SEQ. NO. 120
AR MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =574:52589 KM DX 171832709 KM7SEC
Y ~1584.4428 KM DY -.24115815 KMs/s8EC
Z -602+62678 KM DZ  -.80219258 KWM75EC
5<% STANDARD DEVIATIONS A PRIORI
X 119.3 M DX .06U73 M/S X 119.3 M DOX 0807 V7S
Y 29038 M DY .10012 M/S Y 29.38 M DY ,1001 M/S
2 81.846 M DZ 212471 M/S Z 8l.84 ™ Dz « 1247 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.81 KM ECC 335976 APF 1834327 DEG
LAN 1464556, DEG INC  20.8836 DEG TFP =132.838 SEC
RCA  1785.44 KM PALT 47,3466 KM PER 2084525 MIN
APO  3592,19 KM AALT 1854.10 KM TA 351.849 DEG
LAT  1.71771 DEG LONG 322.047 DEG
5.6 LUNAR HARMONICS USED'  NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH* 11 HRS 5 MIN S0S= 241k
5.8 DATA SUMMARY!
STA DATA oTART STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 CC3 51/1425 51/1642 229 7578 e 6622
41 C3 5171425 5171557 152 L9024 L1322

5«9 RESIDUAL PLOTS!

NOT AVAILABLE

50,10REMARKS!

MAP TIME REPORT FOR SITE

tE1?

TIME OF REPORT!

PREPARED BY' GEQe.S5.GOODWIN

DAY 287 » 05 HR s 59 MIN

GMT UeDa ANALYST

g

3




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100228-1
5.1 OeD» IDENTIFICATION NO. 1B21P TAPE NO.
ITEM NO. 1B21D
5.2 EPOCH DAY 232 , 19 * 45 I 0.C00 GMT SEQ. NO. &
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)}
X 1280.8043 KM DX 285299245 KM/SEC
Y —309G.5721 KM DY  «43403695 KM/SEC
Z -873.58012 KM DZ 38345468 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 3782 M DX ,02851 M/S X 40000 M DX 0000 M/S
Y 2747 M DY .05218 M/S Y <0000 M DY .0000 M/S
Z 924¢2 M DZ 00609 M/S Z 40000 M DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2765.48 KM ECC 4296290 APF  184.347 DEG
LAN 2642479 DEG INC — 12.1732 DEG TFP ~=5022.84 SEC
RCA  1946.09 KM PALT 20B.00& XM PER  217.506 MIN
APO  3584.86 KN AALT 1846.77 KM TA 204,132 DEG
LAT 5677077 DEG LONG 270.415 DEG
5.6 LUNAR HARMONICS USED?® BELLCOMM NUM. 2
5.7 DATA ARC LENGTH* 2 HRS 0 MIN SOS= 176485
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TINE TINME POINTS  DEVIATION —~MEAN
17 CC3~ 23271947 23272133 104 21194 w0036
61 C3 23271945 23272058 71 20763 -.0014
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.1 0REMARKS? #%*EPOCH REPORT o
TIME OF REPORT? PREPARED BY' - GEO. 52 GOODWIN
DAY 285 5 05 HR » U4 MIN  GMT OeDe ANALYST

032




TR T 1o Rl
5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) DI-1€0 Lo

5,1 O«De IDENTIFICATION NO. 1B21P TAPE NO.
- - ITEM NO. 000000
5.2 EPOCH DAY 232 5 21 ' 0O ! 36.930 GMT SEG. NOe 000000
AR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)

X 884407430 KM DX ~1.6097303 KM/5SEC

Y 157449147 KM DY e 742117u8 KM/SEC
Z 834441482 KM DI -~+11837165 KM/SEC
5+4 STANDARD DEVIATIONS A PRIORI

A 3230 M DX «002405 M/5 A JZ.38 M DX 20520 M/
Y 161.5 M DY 04869 M/S Y 16l.5 M DY +0487 M/S

L 271le2 ™ DZ..3%13%9 M/& L Z271le2d M DZ  +391% M/3

55 CORRESPUNDING ORBITAL FARAMETERS (SELCENOGRAFATC TRUE OFDATE]

SMA 2T66.03 KM ECC e 296657 APF 184,173 DEG
LAN 241,972 DEG INC 12,1648 DEG FFP =484.,637 SEC
RCA 1945.47 KM PALT 2074379 KM PER 217572 MIN

APO 3586.6U0 KM AALT 1848,51 KM TA 334.585 DEG

LAT 4.37859 DEG LONG &l1.1661 DEG

5«6 LUNAR HARMONTICS USEDT  BELLCCMM NUM. 2.

Se7 DATA ARC LENGTH! 1 HRS 12 MIN 505= 176.85

58 DATA SUMMARY!?

STA  DATA START STOP NUMBER STANDARD

NO« TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 23271947 23272133 104 «1194 «0036
61 c3 232/1945 232/2058 71 20763 ~.0014

59 RESIDUAL PLOTST NOT AVATLABLE

54 10REMARKS? MAP TIME REPORT AREA B
TIME OF REPORT! PREPARED BY! GEQ+S+GOODWIN
DAY 285 4 05 HR s 08 MIN GMT OeDs ANALYST

oDPL 18B21P ESEQ 4

TTFRATION NUMBER Joo

L 033




P Tt
S, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-169222-

51 GeDo IDENTIFICATION NO. 1B22P TAPE NO,
’ ITEM HOe. 1822P
52 EPOCH DAY 232 5 19 v 45 ' (0.000 GMT SEQs NOs 5
HR MIN SEC COMPUTER B

53 STATL VECTOR (SELENOCENTRIC 195040}

X 1283.3627 KM DX «85513049 KM/SEC

Y —3070.2605 KM DYy e430505u5 KM/SEC

Z -937.98221 KM D& 38293462 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

Y 135.2 M DY 02376 M/S Y Q000 M DY L0000 M/S

Z 424.7 M DZ 00427 /S Z «0CO00 M DZ  +0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (S>ELENOGRAPHIC TRUE OFDATE)

SMA 2765.44 KM E&C 02961067 APF 179.7681 DEG
LAN 2466919 DEG INC 11.5412 DEG TFP =5023.24 SEC

RCA 1946.41 KM PALT 2UB.315 KM PER 217.501 MIN
APO 3584447 KM AALT 1846.38 KM TA 204.12% DEG

LAT 465105 DEG LONG 2704397 DEG

Se6 LUNAR HARMONICS USED!' BELLCOMM NUMe 2

57 DATA ARC LENGTH! 5 HRS 40 MIN 508= 112615

5.8 DATA SUMMARY'!

STA DATA START STOP NUMBER STANDARD -

NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 23271947 233/0111 259 1e8637 -«5988

61 c3 23271945 23272058 71 1.5711 04985

59 RESIDUAL PLOTSr NOT AVAILABLE

5¢10REMARKS! *EXEPOCH REPORT
TIME OF REPORT! PREPARED BY'!'! GEQ«S5S«GOODWIN
DAY 285, 05 HR , 29 MIN GMT CeDo ANALYST




LY

-

5. OKBIT DETERMINATION REPGRT (LUNAR ELLIPSE) D218z, .
5.1 O«De IDENTIFICATION NOo 1822P TAPE NO.
) ITEM WND. I6Z2Z2P
5,2 EPOCH DAY 232 , 21 t 0 ' 36.93C GMT SEQ. NOo 5 -
AR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950407
X BRG.B3L3L KW T DX =1.6129707 KFR/7SEC
Y  1563,7762 KM DY  «73830934 KM/SEC
Z B853.20302 KM DZ -.09062857 Km/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 17443 M DX 02247 M/S X 17.43 m DX 0225 W/5
Y 76¢31 M DY «02639 M/S Y 76431 M DY 40264 M/5
7 1202.2 M DI =18216 /5 Z 1222 M DZ <1822 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 276607 KM E&C e 296534 APF 179.569 DEG
LAN 2464427 DEG INC 11,5360 DEG TFP =485.070 SEC
RCA  1945.84 KM PALT 207.768 KM PER  217.576 MIN
APO - 3586,30 KM AALT 1848,21 KM TA 334,571 DEG
LAT  5.00052 DEG  LONG 41.0433 DEG
T.5 LUNAR HARMONILS USED' BELLCOMM NUMe = 2
5.7 DATA ARC LENGTH? 1 HRS 12 MIN S05= 112615
548 DATA SUMMARY!
STA DATA START STOP NUMBER  STAMDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 23271947 23373111 259 1.8637 -+5988
61 C3 33271945 23272058 71 T.5711 “G585
5.9 RESIDUAL PLOTSY NOUT AVAILABLS B
5. 10REMARKS' MAP.TIME REPORT FOR SITE B¢
TIME OF REPORT! PREPARED BY'!  GEQWS.GOODWIN
DAY 285 » 05 HR » 32 MIN  GMT 0.D. ANALYST

ODPL 1B22P SEQ

5

ITERATICN

NUMBER




5. ORAIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100£20-1

5¢1 OeDs IDEMTIFICATION NO, 2B21P TAPE NO.
ITEM NOe 2B21P
5.2 EPOCH DAY 322 o 20 ' 356 ' (.000 GMT SEQ. NO. 22
HR MIN SEC COMPUTER B

523 STATE VECTOR (SELENOCENTRIC 195040)

X 344542774 KM DX 29348822 KM/ SEC

Y ~852.79172 XM by «75211968 KM/SEC

2 -552474518 KM Y2 50484294  KM/SEC
5.4 STANDARD DEVIATIONS A PRIOR]

X 1B.08 M DX «01664 M/S X <0000 M DX +0000 M/S
Y 547,1 M DY 27228 M/S Y #0000 M DY .0000 M/S

Z 907.1 M DZ +41307 M/S Z 0000 M DZ  ,0000 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689428 KM ECC 336615 APF 162.250 DEG
LAN 236.271 DEG INC 11,4910 DEG TFP 6059.68 SEC
RCA 1784463 KM PALT 45.9365 KM PER 208,579 MIN

APO 3594453 KM AALT 1856444 KM TA 177001 DEG

LAT 3554953 DEG LCNG 215.904 DEG

506 LUNAR HARMONICS USED! NUMSERZ BELLCOMM

547 DATA ARC LENGTH! 2 HRS 50 MIN S05= 186244

58 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME “ TIME POINTS DEVIATION MEAN

12 CC3. 322/2036 322/2300 226 03044 ~+2097
61 c3 32272037 322/2144 130 01237 0258

59 RESIDUAL PLOTSY NCT AVAILABLE

5. 10REMARKS? *##¥¥EPOCH REPCRT
TIME OF REPORT! PREPARED BY!' GEQ.S.GOODWIN
DAY 285 , 08 HR s 57 MIN  GMT O«Doe ANALYST

G586




L

00~100820=1

5 ORBIT DETERMINATION REPURT (LUMNAR ELLIPSE)}
5.1 OeDe IDENTIFICATION NOs 2B21P TAPE NOw
TTEM NO. —252TP
5,2 EPOCH DAY 322 5 22 t 23 ¢ 16.600 GMT SEQe NOo 22
AR MIN — SEC ° COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950+0)
X =1726.5702 KW DX =+47105945 KM/SEC
Y 374457286 KM DY =~1.5434217 KM/SEC
7 243.489%0 KM 5Z =1.0350338 KM/SEC
5.7 STANDARD DEVIATIONS A PRIORT
X3 775 M DX L0588 M S X 3. T3 M OX s 0250 /Y
Y 291.6 M DY o52815 M/S Y 291.6 M DY 45282 M/S
7 G74.0 M DZ +8C048 M/S Z 474.0 M DZ L8005 M/5
5.5 CORRCSPONDING ORGITAL PARAMETERS (SELENOGRAPAIC TRUL OFDATE)
SVA T I689.93 KN ECC 337029 PF T T%2 057 056
LAN 235,534 DEG INC. 11.5001 DEG TFP =18.1623 SEC
RCA—1763¢35 KM PALT 452552 KM PER 208,654 WIN
APO 3596451 KM  AALT 1858.42 KM TA  358.881 DEG
AT ~3.73321 DEG  LONG 3%.8280 DEG
5 5 CUNAR HARMONTCS USED ™ NUMSERZ BELLCOM
5.7 DATA ARC LENGTHT 1 HARS 45 FIN S0S=  1862.4
5+8 DATA SUMMARY?
STA OATA START STOP NOWBER  STANDARD -
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32272036 32272300 226 c3044  —~e2097
51 <3 33272037  332/714% 130 T1237 0258
579 RESTBUAL PLOTST ~NOT AVAILABLE
5 I0REMARKS? MAP TIME REPORT FOR SITE BT

TIME OF REPORT! FREPARED BY! GEQ«S.GOODWIN

DAY 285 , 09 HR s OU MIN GMT - O«De ANALYST

ODPL 2B21P SE@ 22

ITERATION  NUMBER 0

4

G




5., ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE)
5e1 OoDe IDENTIFICATION NO. 2B22P TAPE NO.
ITEM NO. 2822P
52 EPOCH DAY 322 » 20 v 36 ' (,L,000 GMT SEG. NOs 23
HR MIN SEC COMPUTER B
543 STATE VECTOR (SELENOCENTRIC 195040}
X 344441042 KM DX «29402383 KM/SEC
Y =-834.21619 KM DY « 76105088 KM/SEC
Z ~=5B84.03732 KM DZ 49127788 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 14,25 M DX 00345 M/S X <0000 M DX 0000 M/S
Y '351.8 M DY 17174 M/S Y 0000 M DY «0000 M/S
Z 59647 M DZ.26926 M/5S Z  +0C00 M DZ  +0000 M/S
55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 26894,15 KM E&C «336486 APF 157,609 DEG
LAN 2804977 DEG INC 10,8325 DEG TFP 6058+84 SEC
RCA 1784429 KM PALT 46,1964 KM PER 2084563 MIN
APO 3594,00 KM AALT 1855,.,91 KM TA 1764995 DEG
LAT 355.377 DEG LONG 215977 DEG
56 LUNAR HARMONICS USED? NUMBERZ BELLCOMM
5.7 DATA ARC LENGTH! 6 HRS 1U MIN 505= 100734
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 32272036 323/0229 431 1.7142 -e4502
61 C3 32272037 32272144 130 « 7150 1.1940
59 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS! #*%EPOCH REPORT
TIME OF REPORT! -PREPARED. BYt GEO.S5.GOODWIN
MIN GMT O.De ANALYST

DAY 286 5 03 HR , 05

D2~10022C-1



5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100223-1

S5e1 OsDe IDENTTIFICATION NO. 2B22F TAPE NO.
TTEA MO 2oZel
5.2 EPOCH DAY 322 » 22 ' 23 t 16.600 GMT SEG. NOe 23
HR MIN SEC COMPUTER B

53 STATE VECTOR [(SELENUCENTRIC 1950.0)

A =1726,5956 KM DX —e&T1I7100Z  KM/5EC

Y 36477530 KM DY =1.5603411 KM/SEC

Z 259« 87195 KM DZ -1.0085552 KM/S5EC
Se4 STANDARD DEVIATIONS A PRICORI

X Ta751 M DX 0UB58 M/5 X Te751 M DX 0086 M/S
Y 187.1 M DY «33418 M/S Y 187.1 M DY 3342 M/S

Z 312.0 M DZ .52V48 M/S5 Z 3120 M DZ -s5205 M/S

5«5 CORRESPONDING ORBITAL PARAMETERS {SELENOGRAPHIC TRUE OFVATL)

SMA 2689.87 KM ECC +«336899 APF 157.403 DG
LAN 2404252 DEG INC 10.8458 DEG TFP  -18.1601 SEC
RCA 1783465 KM PALT 45.5639 KM PER 208.647 MIN
APO 3596.08 KM AALT 1857.92 KM TA 358.882 DEG

LAT 4434030 DEG LONG 36.9139 DEG

5¢6 LUNAR HARMONICS USED! NUMBER2 BELLCOMM

57 DATA ARC LENGTH? 1 HRS 44 MIN ~505= 100732

5.8 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 322/2036 323/022¢9 431 1l.7142 —e4502
61 C3 32272037 322/2144 130 o 7150 1.1940

5.9 RESIDUAL PLOTS' NOT ﬁVA}LABLE

5+10REMARKS? MAP TIME REPORT FOR SITE 'B"
TIME OF REPORT! PREPARED B8Y* GEQ+S«GOODWIN

DAY 286 » 03 HR » U8 MIN GMT O«De ANALYDT

083




D_‘.‘ :’..J‘ v—
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5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NO, 2D21P TAPE !0,
ITE1 NOe 2021P
5,2 EPOCH DAY 326 , 22 ' 45 1 G.000 GMT SEQ. NO. 53
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 19500}
X 259843354 KM DX —~+8903293821 KM/sSEC
Y 1407.8473 KM DY  .60IG7993 KM/SEC
7 1013.6359 KM DZ  +39340524 KM/SEC
57% STANDARD DEVIATIONS A PRIORI
X 22.18 M DX .00906 M/S X .0C00 M DX  .0000 M/o
Y 175.8 M DY .05328 M/S Y .0C00 M DY .GOGO M/S
7 189.1 M DZ 10154 M/S Z 0000 M DZ 0000 M/
5.5 CORRESPONDING ORBITAL PARAMETENS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.95 KM ECC  .338106 APF  167.375 DEG
LAN  179.004 DEG  INC  12.v091 DEG  TFP =3531.24 SEC
RCA  1779.80 KM PALT 41.7119 XKn PER  208.541 MIN
APO  3598,10 KM AALT 1860.01 KM TA 225.326 DEG
LAT  6+45390 DEG ~ LONG 211.130 DEG
5.6 LUNAR HARMONICS USED'  NUMBERZ BELLCOMM
5.7 DATA ARC LENGTH' 2 HRS 50 MIN $05= " BE35.7
5.8 DATA SUMMARY!
STA DATA START STOP NOMBER  STANDARD -
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32672252 32770109 113 W 4953 4319
51 T3 35672250 32770100 131 “5116 23061
S+9 RESIDUAL PLOTSH NOT AVAILABLE
5, TOREMARKST ¥EFEPOCH REPORT
TIME OF REPORT? PREPARED BY'  GEO.S.GOODWIN
DAY 281 4 08 MR s 48 MIN GMT OsD. ANALYST




(LUNAR ELLIPSE) Do-100220-1

5, ORBIT DETERMINATION REPCRT
541 OeDe IDENTIFICATIOM NCe. 2D21P TAPE NO.
TTEM NOe 2D21P
5.2 EPOCH DAY 326 5 23 t 47 ' 13,720 GMT SEQ. NOs 53
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X —1789.3860 KM DX —.0740901U  KM/GEC
Y -—8,2243857 KM DY =-145769777 KM/SEC
7 ~384991749 KM DZ —-1.0786274% KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
&
X 1388 M DX 02423 M7/S X 1+388 M DX 02643 M/
Y 21,13 M DY 16583 M/S Y 21413 M DY 1658 M/S
7 18.88 M DZ «24U94 T4/S  Z 1888 M DZ 2409 M/5
5.5 CORRESPUNDING ORBITAL PARANMETERS (SELENUGRAPHIC TRUE OFDATE]
SMA  2690.08 FHM  ECC 338614 APF 167+220  DEG
LAN 178.663 DEG INC 11.9857 DEG  TFP 202.252 SEC
RCA 1779«17 KM PALT 4&lsG769 KM PER ~ 208¢669 WMIN
APO _ 3600495 KM AALT 1862.86 KM TA 1244594 DEG
LAT 2066520 DEG  LONG 3584350 DEG
5.6 LUNAR HARMONICS USED? NUMBERZ BELLCOMM
5.7 DATA ARC LENGTH! 0" HRS 59 MIN S05= B63647
5.8 DATA SUMMARY?'
STA DATA START 3TOP NOMBER — STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
12 cC3 326/2252 327/0109 113 $ 4983 ~e4319
61 C3 326/2250U 32770109 131 25116 -.3061
5.9 RESIDUAL PLOTS' NOJ AVAILABLE
5431 0REMARKS MAP TIME REPORT FOR SITE 1D
TIME OF REPORT! PREPARED BY' GEQ.S5.GO0DwIN
DAY 281 , 08 HR s 51 MIN  GMT O«De ANALYST
ODPL 2D21P SEQ 53

Lo

bedu
<




Se ORBIT DETERMINATION R

EPORT (LUNAR ELLIPSE)

Do- 1537201

5,1 OsDe IDENTIFICATION NO. 2D22P TAPE NOo
ITEM NO» 2D22P
5.2 EPOCH DAY 326 » 22 t 45 '  U.0UQ GMT SEQs NOe 54&
~ T "HR __MIN SEC COMPUTER B
5.3 STATE VECTOR (SFLENOCENTRIC 195040) ’
X 2600.6966 KM DX -+89303332 KM/SEC
Y  1386,9916 KM DY  .59427559 KM/SEC
Z  1036.5094 KM DZ  .40563441 KM/SEC
5.4 STANDARD DEVIATIONS A PRICRI
X 17+22 M DX 00717 M/S X <0000 M DX -0000 M/S
Y 136,48 M DY L04270 M/S Y 0000 M DY 0000 M/S
Z 139.8 M DZ .07830 M/S Z .0000 M DZ .0000 M/S

545 CORRESPONDING ORBITAL

PARAMETERS (SELENCGRAPHIC TRUE OFDATE)

SMA 2689.19 KM
LAN 179.073 DEG

ECC +338083 APF

RCA 1780.,02 KM
APO 3598436 KM

167.209 DEG
INC 13.0752 DEG TFP -3531443 SEC
PALT 4149310 KM PER 2084569 MIN
AALT 1860.27 KM TA 225.333 DEG

LAT 698983 DEG

LONG Z210.936 DEG

5¢6 LUNAR HARMONICS USED!?

NUMBERZ2 BELLCOMM

57 DATA ARC LENGTH! 6 HRS 10 MIN 505= 182706
5.8 DATA SUMMARY!?
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 32672252 32770439 229 2+4811 -+6009
61 3 . 326/2250 327/0109 131 17620 ~e&lll
5.9 RESIDUAL PLOTSt NOT AVAILABLE
5¢10REMARKS? #%¥#EPOCH REPORT
TIME OF REPORT! PREPARED BY! GEQ.S.GOODWIN

x

DAY 281 5 09 HR s 16

MIN GMT OeDe ANALYST

rahe gyt LN SaRES

el
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Y

ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)

D2~ 1437201

5
5.1 OsDe IDENTIFICATION NO. 2022P TAPE NO.
e KO- 2022P
5,2 EPOCH DAY 326 » 23 1 47 t 13,720 GMT SEGe NOe 54
: AR MIN SEC CONPUTER B
5.3 STATE VECTOR (SECENUCENTRIC 1950407
X =I789.6217 KM X =20TT05314 RKF/SEC
Y =5,7617909 KM DY ~1.5564679 KM/SEC
7 =36.594976 KN DI =1.1076456 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X «9531 M DX <0l881 M/S X 9531 M DX «0D188 M/S
Y 14,73 M DY 13089 M/S Y 14,73 M DY 41309 M/S
716,47 M DI 18361 M/S Z 16.52 M DZ .1826 M/9
He5 CORRESPUONDING ORBITAL PARAMETEARS (SELENOGRAPAIC TRUE OFDATE}
TMA 2690.30 KN ECC  .338599 APF 167.07% DEG
LAN 178.712 DEG INC  13.0518 DEG TFP  202.061 SEC
RCA 1779437 KM PALT “G1.2751 KM PER " 208.697 MIN
APO 3601423 KM AALT 1863014 KM TA 1244456 DEG
LAT  .107632 DEG LONG 358.248 DEG
5.6 LUNAR HARMONICS USED'  NUMBERZ SELLCOVM
5.7 DATA ARC LENGTH' U HRS 59 MIN - 505= 162123
5.8 DATA SUMMARY?
STA “DATA START STOP NOMBER — STANDARD
NOa TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252  327/0439 229 2.4811 -e6009
61 C3 336/2250  327/01009 131 1.7620 =.4I11
5.9 RESIDUAL PLOTST NOT AVAILABLE

5+10REMARKS!?

MAP TIME REPORT FOR SITE

ol

TIME OF REPORT!

PREPARED BY!

GEQ ¢S« GOODWIN

DAY 281 » 09 HR s I9 MIN GMT

OeDe ANALYST

QDPL 2D22P SEQ 54

ot
<l
o




AN
5« ORBIT DETERMINATION REPCRT ({LwuMNaR ELLIPSE) D2-100722-1

Sel OeDo IDENTIFICATION NO. 3D21P TAPE KO«
[TEM NOe. 3D21P
5.2 EPOCH DAY 49 5 6 ' 13 * 04000 GHMT SEQ. NO. 71
HR MIN SEC COMPUTER G

543 STATE VECTOR (SELENOCENTRIC 195040}

X =502.65528 KM DX —=¢90637536 KM/SEC

Y 3uCB.7038 KM DY =—«41344180 KiM/SEC

Z 165305394 KM DZ 10136253 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI

X 54415 M DX «09691 MN/S «0OC00 ™ DX  .0000 M/S

X
Y 338.9 M DY 15794 #i/§ Y «0003 M DY 0000 M/S
Z 62642 M DZ 22554 M/$S Z <0000 M DZ +0000 M/S

S¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPRIC TRUE OFDATE)

SMA 2689.03 KM ECC 336926 APF 179.725 DEG
LAN 185,533 DEG INC 15,2496 DEG TFP ~4856423 SEC
RCA 1783403 KM PALT 44,9386 KN PER 2084550 MIN
APO 3595.,04 KM AALT 1856.95 KM TA 201.731 DEG

LAT 657755 DEG LONG 2V6.0ul DEG ~

5.6 LUNAR HARMONICS USED! NUMBER2 SELLCOMM

57 CATA ARC LENGTH? 3 HRS 0 MIN 505= 12777

S5¢8 DATA SUMMARY?

STA DATA START STOF NUMBER STANDARD

NOs TYPE TIME TIME PCINTS DEVIATIGN HEAN
41 C3 4970614 4970652 39 4044 -«3587
41 CC3 49/0705 49/0034 151 NERT —e 2429
12 C3 49/0706 49/G7068 4 22263 le7821
12 cC3 49706153 49735659 43 «8996 —«3077

5.9 RESIDUAL PLOTSY NOT AVATLABLE

5+10REMARKS! #EFEPOCH REPORT
TIME OF REPORT! PREPARED BY' .GEC.S.GOCDWIN
DAY 279 » 05 HR » 59 MIN GMT Uela ANALYST |

. 164




5. ORBIT DETERMINATION REPORT (LUMNAR ELLIPSE) Do-100m0" -t

Sel OeDe IDENTIFICATION 0. 3021P TAPE MO
ITem WOs  3021P
542 EPOCH DAY 49 , 7 v 32 1 254,310 GMT SEQe NO. 71
HR MIN SEC COmPUTER O

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X  ~-542446143 KN DX  1.7535761 KM/SEC
Y =1590.1848 KM DY ~.27216574 KM/SEC
Z -600413160 KM DZ —«72414600 KiM/SEC
5.4 STANDARD DEVIATIONS ) A PRIORI
X 6377 M DX »18751 M75 X 6377 M DX <1875 M/5

Y T.793 M DY «39183 M/S Y T«793 M DY «3918 M/S -

Z T6419 M DZ +60Ul7 M/5 L T6«19 M DL <6002 M/S

Se5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPAICT TRULE OFDATE)

SMA 269036 KM ECC +337635 APF 179.651 DEG
LAN 184,953 DEG INC 18,2320 ©DEG TFP -90.3989 SEC
RCA 1782.,00 KM PALT 43,9100 K PER 208.705 MIN
APQ 3598472 KM - AALT 1660.,63 KM TA 354,429 DEG

LAT 1.84940 DEG LONG 359.327 VOEG

5.6 LUNAR HARMONICS USED? NUMBERZ BELLCOMM

57 DATA ARC LENGTH? 1 HRS 16 MIN 508= 12775

58 DATA SUMMARY!

STA DATA START STOP NOMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 4970614 4970652 39 e 4C44 -e3587
41 CC3 49/0705 49/08634 i81 + 6388 -e54729
12 C3 49/0706 49/0709 4 «2263 167891
12 C3 49/J613 49/000Y 43 « 3995 ~e3077

5.9 RESIDUAL PLOTSTY NOT AVAILASLE

5+ TOREMARKS? MAP TINE REPORT FOR SITE 7D
TIME OF REPORT! PREPARED BY! GEO«S+GOODWIN
DAY 276 » 06 HR » 01 MIN  GuT 0+Ds ANALYST




(LUnwAR FLLIPSE])

Se¢ ORBIT DETERMIMATICN REPCRT
501 O«De IDENTIFICATION NOe. 3D22P TAPE NGC.
ITEM NO. 3D22P \
5.2 EPOCH DAY 49 , 6 t 13 * 0,000 GMT SEQ. NO. 72
HR MIN SEC COMPUTER G
53 STATE VECTOR (SELENOCENTRIC 1950.0}
X =496084424 KM DX =—e89700598 KM/SEC
Y 2975.8655 KM DY =+42855084 KM/SEC
Z 1711,9455. KM DZ 212244410 KM/SEC
544 . STANDARD DEVIATIONS A PRIORI
X 29,49 M DX 04212 M/S X L0000 M DX «0000 M/S
Y 134.5 M DY .06349 M/S Y L0000 M DY .0000 M/S
Z 238.7T M 0Z ,08837 M/S Z «0000 M DZ L0000 M/S
545 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
ShA 2688484 KM eECC «336646 APF 180.931 DEG
LAN 184.522 DEG INC 203069 DEG TFP =4856.38 SEC
RCA 1783465 KM PALT 435.5603 KM PER 2084527 MIN
APO 3594,U2 KM AALT 1855.93 KM TA 201.731 DEG
LAT Te68413 DEG LONG 205.905 DEG
56 LUNAR HARMONICS USED? NUMBERZ BELLCOMM
57 DATA ARC LENGTH? 6 HRS 10 MIN S05= 342443
5.8 DATA SUMMARY!
STA  DATA START STOP NUMBER STANDARD
NO» TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 4970614 4970652 39 23179 le1166
41 CC3 43/0705 4971203 412 3.9141 ~e5285
i2 C3 +9/0706 49/07G9 4 02831 ~3+45898
12. cC3 43/0613 4970659 43 «3906 1.0411
5.9 RESIDUAL PLOTSY NOT AVAILABLE
5¢10REMARKS? *¥#xEPQOCH REPORT
TIME OF REPORT! PREPARED BY! GEQoS«GOODWIN
DAY 279 » 06 HR » 32 MIN GMT O«De ANALYST

{5

g




- 20Nt
5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100727

5e1 OeDe IDENTIFICATION NO. 2D22P TAPE NOC.
i ITEM NJe 3Lecl
5«2 EPOCH DAY 49 » T ' 32 v 254310 GMT SEQe. NOe 72
HR MTN SEC CoMPUTER G

S5¢3 STATE VECTOR (SELENCCENTRIC 1950.0)

A —H3b6.86042 i DX T. 7343850 Km/SEC

Y =1589,9025 KM DY =4234879%96 Ki/SEC

Z —607+40869 KM DZ -o78005306 KM/SEC
5e4 S5TANCARD DEVIATIONS A PRIOR]

X 25472 ¥ DX «u836U M/S X 2572 M DX 7 0836 ™M/5
Y 24993 ™ DY 415716 M/S Y 24993 M DY 1572 M/S

Z 27,93 M DZ 023251 M/5 I 27«93 M DL #2325 M/S

5.5 CORRESPCNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUL OFDATEL)

SMA 269012 Kid ECC «337384 APF 180.880 DEG
LAN 183.923 DEG INC 2V.2877 DEG TFP  -90.4963 SEC
RCA 1782.51 Ki4 PALT 44.4248 &M PER 208.676 MIN
APO 3597.72 £M AALT 1859.63 KM TA 3544426 DEG

LAT le62601 DEG LONG 359.519 DEG

5.6 LUNAR HARMONICS USED! NUMBERZ2 BELLCOMM

57 DATA ARC LENGTH! 1 HRS 16 MIN 505= 341824

58 DATA SUMMARY'!

STA DATA START STOP NUMBER STANDARD

NQe._ _TYPE TIME TIME POINTS DEVIATION MEAN
&1 c3 49/0614 4970652 39 23179 1.1166
41 cC3 4970705 4971203 412 39141 ~-«6285
12 c3 4970706 49/0709 4 22831 -3.5898
12 CC3 4970613 4970659 43 3906 1.3411

5.9 RESIDUAL PLOTSt' NOT AVAILABLE

5+«10REMARKS? MAP TIME REPORT FCR SITE D¢
TIME OF REPORT! PREPARED BY'* GEOQ.S.GOODWIN
DAY 279 » 06 HR » 35 MIN GMT QeDe ANALYST




D2-100323-1

5. ORBIT DETERMIMATION REPORT (LUNAR ELLIPSE)
Sel OeDs IDENTIFICATION NOe. 2F21P TAPE NO«
ITEM NO. 2F21P
542 EPOCH DAY 329 » 6 ' 50 ' 0000 GMT SEQ. NOs 103
HR MIN SEC COMPUTER B
53 STATE VECTOR ({SELENOCENTRIC 195040}
X 499466646 KM DX -—1la4925459 KM/SEC
Y 1935,1230 KM DY —013019829 KM/SEC
Z 133243631 KM DZ =-«12115950 KM/SEC
5S¢4 STANDARD DEVIATIONS A PRICRI
A 10le3 M DX «01158 HM/S X  «J000 M DX +0000 M/S
Y 37341 M DY 05579 M/5S Y 0000 M DY +0000 M/S
Z 507.0 M DZ 20751 M/S Z 0000 M DZ 06000 M/S
5¢5 CORRESPONDING ORDITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689,62 KM ECC ¢336652 APF 168+644 DEG
LAN 147,750 DEG INC 11.9615 DEG TFP -1849.36 SEC
RCA 1784.15 KM PALT 46,0640 KM PER 208.618 MIN
APQ 3595.08 KM AALT 1856.99 KM TA 26B.782 DEG
LAT 11.6705 DEG LONG 2244906 DEG
506 LUNAR HARMCNICS USED:! NUMBERZ DELLCOMM
57 DATA ARC LENGTH! 3 HRS 0 MIN 50s=  3003.6
58 DATA SUMMARY?
STA  DATA START STCP NUMBER  STANDARD
NO. TYPE TIME TIvME POINTS DEVIATION MEAN
41 Cc3 329/G706 329/0916 159 +2860 0729
12 CC3 32970650 32970916 190 +3559 ~-+0991
59 RESIDUAL PLOTS' NOT AVAILABLE
5¢10REMARKS? *#¥EPOCH REPORT
TIME OF REPORT! PREPARED BY! GEO+S+GOODWIN
DAY 2817, 04 HR s 12 MIN GMT CeDe ANALYST
168




D2-100220-1

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
541 O0sDe IDENTIFICATION NO. 2F21P TAPE NOa
ITEM NO. 2F21P
5.2 EPOCH DAY 329 » 7 t 21 ' 15,180 GMT SEQ. NOo. 103
HR MIN SEC COMPUTER B
543 STATE VECTOR (SELENOCENTRIC 1950.0)
X -1760.4825 KM DX -~«31828090 KM/SEC
Y 25194437 KM DY =1.5583385 KM/SEC
Z 134096077 KM DZ ~1.070U2160G Am/SEC
Se4 STANDARD DEVIATIONS A PRIORI
X 6564 M DX 08260 M/5 X 64564 M DX +0826 /5
Y 14842 M DY 30619 M/S Y 148.2 M DY #3062 M/S
Z 369.1 M DZ 242158 M/S Z 369.1 M DZ #4216 M/S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFULATE)
SMA 269U.wlU KM ECC 337037 APF 166+586 06
LAN 1474599 DEG InC 11.94386 DEG TFP 2541240 S5EC
RCA 178337 KM PALT 4b.2786 KM PER 208.662 #IN
APO 3596.62 KM AALT 1858053 KM TA 1.54743 DEG
LAT 203218 DEG LONG 317.943 DEG
5e6 LUNAR HARMONICS USED? NUMBERZ bELLCOMK
57 DATA ARC LENGTH! U HRS 28 MIN 508= 2992.8
548 DATA SUMMARY?®
STA DATA START S5TOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 329/V706 329/u916 159 02860 « 0729
12 CcC3 32970650 3235/0916 190 «3559 -209%91
5.9 RESIDUAL PLOTSt HNOT AVAILABLE
56 10REMARKS? MAP TIME REPORT FOR SITE tF!
TIME OF REPORT! PREPARED BY* GEO«S+.GOODWIN
DAY 281 » 4 HR » 14 MIN GMT UeDs ANALYST

2C3




5, ORBIT DETFRMINATION REPORT (LUNAR ELLIPSF) D2-iMC25-1

501 OcDe IDENTIFICATION NO, 2F22P TAPE NO.
ITEM NO. 2F22P
5.2 EPOCH DAY 329 » 6 ' 50 ' 0.00Q GMT SEQe NCas 104
HR MIN SEC COMPUTER B

53 STATE VECTOR {SELENOCENTRIC 195G.0)

X 504.86057 KM DX =144930995 KM/SEC

Y 191403427 KM DY -.133873¢l KM/SEC

L 136043336 KM DZ -,10942925 KM/SEC
5.4 STANDARD DEVIATIONS ’ A PRIORI

X 25,86 M DX 00229 M/S 20000 M DX «00C0 M/S

b e
Y 89.16 M DY 01538 M/S Y «0300C # DY L0000 M/S
Z 11645 M DZ 05101 M/S Z  «0G00 M De 0000 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATD)

SHMA 268%.79 KM ECC 0336593 APF 1664083 DEG
LAN 150.222 DEG INC 12.9470 DFG TFP  ~1849.,47 °SEC
RCA 1784.43 KM PALT 4643352 KM PER 208.638 MIN

APQ 3595.15 KM AALT 1857.06 XKH TA 268.791 DEG

LAT 12,4911 DEG LONG 224.721 DEG

5.6 LUNAR HARMONICS USED! NUMBERZ BELLCGHMM

547 DATA ARC LENGTH! & HRS 1G MIN S05= 128902

5.8 DATA SUMMARY!

STA DATA START ST0P NUGMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 329/07C6 32979917 160 142953 —+5708
41 cC3 32971023 32971247 197 240485 12927
12 cc3 32370650 32970917 191 1,0807 11296

59 RESIDUAL PLOTSt NOT AVAILABLE

52 TOREMARKS? *#AEPOCH REPORT

TIME OF REPORT! PREPARED BY! GECeS«GOODWIN
DAY 281 » 04 HR »-53 MIN GMT QeDo ANALYST




5o ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE) D2-133720-"
5.1 OoDe IDENTIFICATION NO. 2F22P TAPE NO.
TTEM NOe 2F22P
5.2 EPOCH DAY 329 5 7 ' 21 ' 15,180 GMT SEG. NO. 104
AR MIN SEC COVMPUTER B
5+3 STATE VECTOR (SELEROCENTRIC 195640)
X =176C.2565 KM DX =+32287740 KM7SEC
Y  243.20003 KM DY -~1.5410309 KM/SEC
Z 155.83452 KM DZ —1.0933312 KM/SEC
5e% STANDARD DEVIATIONS A PRIORI
X 2779 M DX .02090 M/S X 2.779 ¥ DX .0209 B/5
Y 38,00 M DY .07312 M/S Y 38,00 M DY o073l M/S
Z B8B8.87 11 DZ .09703 M/S Z 88.87 W DZ L0970 M/S
5.5 CORRESPONDING ORBITAL PARAMLCTERS (SCLENOGRAPHIC TRUE OFDATE)
Sk 269u.20 KW ECC 23356957 APF  166.036 DEG
LAN  150.061 DEG INC  12.9305 DEG TFP 2540387 SEC
RCA  1783+66 &i PALT 455467 &N PER  208.686 MIN
APG  3596,76 &M AALT 1858.67 K TA 1.54179 DEG
LAT  2.75914 DEG LONG 317.944 DEG
5.6 LUNAR HARMONICS USED'  NUMBERZ BELLCOMM
5.7 DATA ARC LENGTH' O HRS 28 M™IN 505= 128635
5.8 DATA SUMMARY?
STA DATA START STOP NUMGER  STARDARD
NOe. TYPE TIME TIME POINTS DEVIATION  ~MEAN
41 c3 32970706  329/0917 160 1.2953 ~-.5708
41 CC3  329/1023  329/12L7 197 7.0485 1.2927
12 CC3  329/0650  329,0917 191 1.0807 ~1.1296
5.9 RESIDUAL PLOTS' NOT AVAILAELE
5.10REMARKS ! MAP TIME REPORT FOR SITE fF!

TIME OF REPORT?

DAY 281

s 04 HR 9‘

55

MIN

PREPARED BY!?

GMT

GEQ+S.GOODWIN
O.Ds ANALYST




5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100329-1,

51 O+De IDENTIFICATION NOs 3F21P TAFE NO.
iTEM NO. 3F21P
5.2 EPOCH DAY 52 » UL t B v GCL.000 GMT SEQ. NO. 121
HR MIN SEC COMPUTER G

503 STATE VECTOR (SELENOCENTRIC 1950.0)

X ~2071,7509 KM DX =~+40484929 KM/SEC

Y 123242623 KM OY -1.14U6239 KM/SEC

Z 1457.9353 KM DZ -443838565 KM/SEC
54 STANDARD DEVIATIONS A PRIORI

X 345.6 M DX 06683 M/S 20000 N DX  +0000 M/S

X
Y 318.5 M DY .13104 M/S Y <0000 M OY .0000 M/S
Z T64.7T M DZ «28169 M/S Z 0000 M DZ 0000 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688463 KM ECC «335580 APF 1834429 DEG
LAN 146857 DEG INC 20.8369 DEG TFP _—-2750.72 SEC
RCA 1786038 KM PALT 48.2905 KM PER 2084504 MIN

APQ 3590L.88 KM AALT 1852.79 KM TA 242.858 DEG

LAT 19.0066 DEG LONG 211.684 DEG

546 LUNAR HARNMONICS USED! NUMBERZ2 BELLCOMM

547 DATA ARC LENGTH! 3 HRS C  MIN 508= 11096

548 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION MEAN
62 c3 52/0127 5270312 175 ° 02861 ~«0491
62 cC3 52/G052 5270113 18 la4476 5794
12 C3 54/0054 52/0113 20 12495 -+5091
12 cC3 52/0124 52/0313 198 02621 7 ~e3148

549 RESIDUAL PLOTS' NOT AVAILABLE

5e¢10REMARKS! ##*¥EPOCH REPORT

TIME OF REPORT! PREPARED BY! GEQ+S5+GOODWIN

DAY 279 5 02 HR s 49 MIN GMT OeDe ANALYST




5. ORBIT DETERMINATION RECPORT (LUNAR ELLIPSE) P2-100823-1
5.1 OeDe IDENTIFICATION NO. 3F21P TAPE NO.
TTEM NO. 3FZ21P
5.2 EPOCH DAY 52 s 1 ' 33 t 37,810 GMT SCQe NO. 121
HR  MIN SEC COMPUTER G
5.3 STAJE VECTOR (SELENOCENTRIC 195040)
X -573.09958 KM DX 1a71986U1 KM/ 5EC
Y -1584.5912 KM DY =-424026538 KM/SEC
7 —603.89117 KM DZ -.79955208 KM/SEC
544 STANDARD DEVIATIONS A PRIORI
X G2e11 M DX 28716 M75 X 92+11 M DX <2872 M/5
Y 18447 M DY 30178 M/S Y 18447 M DY «3018 M/S
Z 396.5 M DZ 70925 M/S Z 396.5 M DZ <7092 M/5S
5.5 CORRESPUNDING ORBITAL PARAMETERE (SELENOGRAPRIC TRUE GFDATE)
SIAA 268951 KM ECC  .336147 3PF  163.401 D:G
LAN  146.533 DEG  InC 20,8140 DEG TFP =-132.606 SEC
RCA 1785.45 K PALT 473663 M PER 208.606 MIN
APO  3593.57 KM AALT 1855.48 KM TA 351.863 DEG
LAT  1.66109 DEG LONG 322.106 DEG
5.6 LUNAR HARMONICS USED'  NUMBERZ BELLCOMM
5.7 DATA ARC LENGTH' O HRS 40 MIN $05= 11073
548 DATA SUMMARY!
STA DATA START STOP NUITBER  STANDARD
NOs TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 52/0127 52/0312 175 22861 - 0491
62 cC3 5270052 52/0113 18 1.4476 = 5754
12 C3 5270054 52/0113 20 1.2495 ~e5091
12 cC3 5270124 52703153 195 22621 3148
5.9 RESIDUAL PLOTS&" NOT AVAILABLE
5. 10REMARKS T MAP TIVNE REPORT FOR SITE 'F7
TIME OF REPORT! PREPARED BY'! GEQeS5+GOODWIN
DAY 279 » 02 HR » 52 MIN _ GNMT OeD» ANALYST




. D2-100220-1
5¢ ORBIT DETERMINATION RFPORT (LUNAR FLLIPSE)

2el QeDo JDENTIFICATIQOMN NO, 3F22P TAPE NO,
ITEM NO. 3F22P
5.2 EPOCH DAY 52 , 0O t S50 ' 0.000 GMT SEQ. NOs 122
HR MIN SEC COMPUTER B

5¢3 STATE VECTCR (SELENOCENTRIC 195040}

X +<2068.6523 KM DX =.40402910 KM/SEC

b 1228.3246 KM DY __—1.1419046 KM/SEC

Z 1465.6335 KM D2 ~-e43594542 KM/ SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 157.1 M DX 03102 M/5 X #0000 M DX «0000 M/S
Y 138.6 M DY 06083 M/§ Y  «COGO M DY «0000 M/S

Z 337.8 M DZ «13074 M/S Z <0000 M DZ 0000 M/S

545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688.,82 KM ECC «335513 APF 183.130 DEG
LAN 147,160 DEG INC 21,0888 DEG TFP  =2750.75 siC
RCA 1786.68 KM PALT 4845929 KM PER 2084525 MIN

APO 339095 KM AALT 1852.86 KM TA 242.872 DEG

LAT 19,19v6 DEG LONG 211.652 DEG

S5¢6 LUNAR AARMONICS USED? NUMBER2 BELLCOMM

5.7 DATA ARC LENGTH! 6 HRS 10 MIN S05= 265303

5.8 DATA SUMMARY!

STA DATA START STCP NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 5270127 5270312 175 2.0845 «1136
62 CC3 52,0052 ° 52/0113 18 «4356 -.1206
12 Cc3 52/0054 52/0113 20 «4326 —+2458
12 CC3 5270124 5270643 414 205698 ~¢2893

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+10REMARKS? *##EPOCH REPORT

TIME OF REPORT! PREPARED BY' GAYLE D« BARROW

DAY 286 s 04 HR 07 MIN GMT OeDe ANALYST

T
b
Han




5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) O IR LAR NN

51 0«Ds IDENTIFICATION NO. 3F22P TAPE NO.
TTEM NOe 3F22P
5.2 EPOCH DAY 52 » 1 v 33 % 37.810 GMT SEQe NOeo 122
HR MIN SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =572.25617 KM DX 1.7168225 KM/SEC

Y -1586,5493 KM DY =—.23709058 KM/SEC

7 ~G00+42538 KM DZ =.80650972 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 45.04 M DX 13007 M/S X 45404 M DX 1301 M/S
Y 85455 M DY «13412 M/S Y 85455 M DY 21341 M/S

Z 183.2 M DZ 31664 M/S Z 183.2 M DL 3166 M/S

5¢5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.71 KM ECcC «336079 APF 183.103 DEG
LAN 146.836 DEG INC 21.0658 DEG TFP -132.622 SEC
RCA 1785.75 KM PALT 47.6643 KM PER 208.629 MIN
APQO 3593.66 KM AALT 1855.,57 KM TA 351.864 DEG

LAT 1.80678 DEG LONG 322.138 DEG

5«6 LUNAR HARMONICS USED? NUMBERZ BELLCOMM

57 DATA ARC LENGTH? U HRS 40 MIN 50s= 263120

548 DATA SUMMARY?

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
62 c3 52/0127 5276312 175 240845 «1136
62 cc3 52/G052 52/0113 18 a%4356 -+1206
12 C3 5270054 52/0113. 20 +4326 ~e2458
12 CC3 52/0124 5270643 414 2e5698 ~-e2893

59 RESIDUAL PLOTS* NOT AVAILABLE

5« 1OREMARKS MAP TIME REPORT FOR SITE 'F!

TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 286 » 04 HR 5 10 MIN GMT OsDs ANALYST

Loy
s
G




T

£2-160220-1

5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5,1 OuDo IDENTIFICATION NO. 3D21M TAPE NO.
ITEM NO. 3D21M
5,2 EPOCH DAY 48 , 19 t 42 0,000 GMT SEQe_NQ._ 73
HR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040}
X -192.83911 KM DX  ~+91000935 KM/SEC
Y 3099.6996 KM DY =.31397558 KM/SEC
7 165643415 KM DZ  +18915394 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 19,88 M DX .03497 M/5 X .0000 M DX .0000 M/S
Y 11043 M DY 405595 M/S Y L0000 M DY 40000 M/S
7 213.8 % DI .07228 MsS Z L0000 M DZ L0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.91 KM ECC 336573 APF  180.467 DEG
LAN ° 190.539 DEG  INC  20.4395 DEG TFP —5178.65 SEC
RCA  1783.89 KM PALT 45,8031 KM PER  208.536 MIN
APO  3593,92 KM AALT 1855.83 KM TA 1964569 DEG
LAT  5.87243 DEG LONG 206.560 DEG
5.5 LUNAR HARVONICS USED'  NUMBERZ BELLCOMN
5.7 DATA ARC LENGIH! 2 HRS 40 WMIN 505= 894446
5.8 DATA SUMMARYT
STA DATA START STOP NUMBER — STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 4872013 48,2203 152 W4752 — 5244
57 o) Z871942 5872003 30 TO5ET T =.8359
12 cCa 4872013 4872157 166 L6253 -.0378
5,9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS ! #%%EPOCH REPORT
Ed
TIME OF REPORTT PREPARED BYT GEU.S.GOODAIN:
DAY 287 , 09 HR s 12 MIN  GMT OeDe ANALYST




D2-100220-1

5. ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE) B
561 DeDe IDENTIFICATTON NOe 3D21M TAPE NO
TTEW RO, 30214
5.2 EPOCH DAY 49 5 7 t 32 ' 25,310 GNMT SEQ. NO. 73
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040}
¥ =535.68462 KM DX 1.7362014 R9/52C
.Y ~1587,4750 XM DY =—.23483835 KM/SEC
7 ~604<03678 KM DZ —.78330650 KWM/SEC
5.4 STANDARD DEVIATIONS A PRIORIT
X I53.0 M DX 10232 F/5 X 153.0 M  UX <1023 W/3
Y 32,51 M DY ~09783 M/S Y 32451 M DY 0978 M/S
T 5T.57T M DZ 22920 M/5 Z 52.67 M DZ 2292 W/5
55 CORRESFONDTNG ORBITAL PARAMETERS (SELENOGRAPHIC TRUE UFDATE]
SMA Z690.23 KN T =338773 EPF 130.685 DEG
LAN _1B84.109 DEG INC  20.3566 DEG TFP ~90.1919 SEC
RCA  1778.85 KM PALT &U.7593 KW PER  208.689 WdAN
APO  3601.60 KM AALT 1863.51 KM TA 354,424 DEG
TAT  1.69954 DEG  LONG  359.522 DEG i
5.6 TLUNAK HARVWONICS USEDT  NUWMBERZ BELLCOMM
5T DATA ARCLENGTHT IT FRS &7 MIN SUS= 83201
5.8 DATA SUMMARY?
“STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 «8/2013 4872203 152 L4752 ~a52044
62 cC3 48719542 %3/2003 2C L0547 = 8359
12 cC3 4872013 6872157 166 - +6253 ~a0378
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS ! MAP TIME REPORT FOR SITE 'D!

TIME OF REPORT?

DAY 287 4 0% HR , 16 MIN

PREPARED BY?

GMT Q.0

GEO«5«GOCDWIN
ANALYST




220~

D2-100 I

5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
51 OeDo IDENTIFICATION NOes 3F21M TAPE NO.
ITEM NG. 3F21M
5.2 EPOCH DAY 51 » 14 ' 25 * (Q.000 GMT SEQe NO. 123
HR MIN SEC COMPUTER &
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X =2075.5869 KM DX =~e39400765 KM/SEC
Y 1204,1526 KM DY -—-101491591 KM/SEC
Z 1452.2605 KM DZ —e44345519 KM/ScC
54 STANDARD DEVIATIONS A PRIORI
X 56638 M DX «01148 M/S X <0000 M DX «0000 M/S
Y 61.87 M DY .01808 M/s Y 0000 M DY +0000 M/S
2 13245 M DZ «03703 M/S Z «0000 M DZ 000G M/S
5s5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFOATE)
SMA 2688.78 KM ECC +336046 APF 182.925 DEG
LAN 152,919 DEG INC 21.90325 DBEG TFP _=2720.68 SEC
RCA 1785423 KM PALT 47.1387 KM PER 208.521 HMIN
APD 3592.,34 KM AALT 1854.25 KM TA 2434560 DEG
LAT 19.2136 DEG LONG 217.924 DEG
56 LUNAR HARMONICS USED? NUMBERZ BELLCOMM
5.7 DATA ARC LENGTH! 2 HRs 40 MIN S0S=  8831l.7
58 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOs TYPE TIME TIME POINTS DEVIATION MEAN
62 CC3 51/1425 5171642 229 <4702 —«3234
41 C3 5171425 5171557 152 «5258 —e1l764
5.9 RESIDUAL PLOTS' RNOT AVAILABLE
5¢10REMARKS? *%¥#EPOCH REPORT
TIME OF REPORT! PREPARED BY! GEOQ.S.GOODWIN

DAY 287 5 06 HR » 16 MIN

GMT O+D+ ANALYST




S5e ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

—

D2- 10072C-

5061 OeDs IDENTIFICATION NOe 3F21M TAPE NO.
ITEM NO. 3FZ21IM
5.2 EPOCH DAY 52 , 1 v 33 v 37,810 GMT ScQe NOW 123
HR MIN SEC COMPUTER b

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X —568.92640 KM , BX T.7215080 KM/SEC

Y -1583.7229 KM DY —.23644436 KM/SEC

7 =603.01402 KM DZ —.80178637 KM/SEC
S«4 STANDARD DEVIATIONS A PRIORI

X 112.5 M DX «06313 M/S X 1l2.5 M DX «0631 M/S
Y 26479 M DY 08913 M/S Y 26,79 M DY +0891 M/S

Z B4.T71 M DZ »12955 M/S Z B4a.71 M DL 41296 M/S

5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPAIC TRUE OFDATE}

SMA 2689.63 KM ECC «337042 APF 183.323 ©DEG
LAN 146.5668 DEG INC 20,9062 DEG TFP ~131.396 SEC
RCA 1783.12 KM PALT 45.0258 KM PER 208620 MIN
APC 3596415 KM AALT 1858.06 KM TA 351.918 DEG

LAT 1:69646 DEG LONG 322.221 DEG

5.6 LUNAR HARMONICS USED? NUMBERZ BELLCOMM

5.7 DATA ARC LENGTH* 11 HRS 5 .MIN S05= 8831.3

5.8 DATA SUMMARY!

STA DATA START STOP NUMBER STARNDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN

62 cC3 5171425 51/1642 229 « 4702 —e3234
41 C3 5171425 51/15%7 152 «5258 —:1764

5,9 RESIDUAL PLOTS* NOT AVAILABLE

5¢10REMARKS? AP TIlie REPORT FOK SITE tF?
TIME OF REPORT! PREPARED BY' GEOQ+S5.GO0ODWIN
DAY 287 » 06 HR » 21 MIN  GMT OelDe ANALYST




-

5.  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
| _ D2-10070-1
5.1 OesDs IDENTIFICATION NO. 1B31P TAPE NOo
ITEM NOe 1B31P
5«2 EPOCH DAY 232 5 19 T 45 7T 0.00U GET SEQs Wos 7
HR  MIN SEC COMPUTER B
5+3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 1281,1081 KM DX 285286698 KM/SEC
Y =3090.5530 KM DY G345 1609 KNM/SEC
2 ~8T74422153 KM D2z +38319991 KM/SEC
S5¢4 STANDARD DEVIATIONS A PRIORI
X 37.49 M DX .02856 M/S X L0000 M DX 0000 M/S
Y 27Ged M DY 05234 M/S ¥ L0000 W DY L0000 W75
Z 922.1 M DZ .0059% M/S Z 0000 M DZ .0000 M/S
5.5 (ORRESPONDING ORoITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2765.68 KM F£CC . 206446 APF 184.317 DEG
LAN  242.477 DEG INC 12,1498  OEG TFP  ~5021.09 GEC
RCA 1945.81 <M PALT 2074718 KM PER 217.530 MIN
APO 3585456 KM AALT 1847447 KM TA 20G. 164 DEG
LAT 5.75028 DEG LONG 270.418 DEG
5,6 LUNAR BARMONICS USED! TRIAXIAL MODEL
5,7 DATA ARC LENGTH! 2 HRS 0 MIN 50S= 65782
5.8 DATA SUMMARY®
STA DATA START STOP NUMBER  STANDARD
NGO« TYFPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3 23271947 23272133 104 2400 <0134
61 C3 - 23271945 23272058 71 1225 .0136
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS? *¥¥%#EPQCH REPORT
TIME OF REPORT! PREPARED BY' GEO«SeGOODWIN
DAY 285 » 02 HR s 48 GMT OsDe ANALYST

MIN

G




s

5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) [ JDI0 Eore DM

PLIC I

51 OoDs IDENTIFICATION NOs 1B31P TAPE NOG.
: ITEM NO. 1831P
542 EPOCH DAY 232 4 21 * O ' 36.930 GMT SEQ. NO«. 7
HR MIN SEC COMPUTER 8

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X 88410868 KM DX -1.6097464 KM/SEC

Y 1575,7985 KM DY e 74212011 KM/S3EC

Z 832.93562 KM DZ -.11833733 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 32,27 M DX _+05191 M/S X 32427 M DX 0519 M/S

Y 1l6l.2 M DY «G4858 M/S Y 16l.2 M DY 0486 M/S
Z 270.7 M DZ 39030 M/S Z 27047 M DZ  +3903 M/S

Se¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 276648 KM £CC 2296561 APF 184.339 DEG

LAN 241.754 DEG INC 12.1510 DEG TFP =483.553 SEC
RCA 1945.,77 KM PALT 207,679 KM PER 217.624 MIN

APO 3587.18 KM AALT 1849.09 KM TA 3344646 DEG
LAT 4432914 DEG LONG 41.16%93 DEG

56 LUNAR HARMONICS USED! TRIAXIAL MODEL

5.7 DATA ARC LENGTH! 1 HRS 12 MIN 505= 6564500

58 DATA SUMMARY?®

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TImE POINTS DEVIATION MEAN
12 cC3 23271947 232/2133 10& « 2400 « 0134
61 C3 232/1945 23272058 71 «1225 <0136

5.9 RESIDUAL PLOTS* NOT AVAILABLE

5.10REMARKS!? MAP TIME REPORT FOR SITE B!

TIME OF REPORT? PREPARED BY! GEC«5.GOODWIN
DAY 285 s 02 HR » 51 MIN GMT OCeDs ANALYST

ODPL 1B31P SEQ 7

%&
&)
b..mu




5. ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE) 00- 100220-1
5+1 OsD. IDENTIFICATION NO. 1B32P TAPE NO.
ITEM NO. 1B32P
5+2 EPOCH DAY 232 5 19 ' 45 1 C.000 GMT SEQ. NO. 8
HR  MIN SEC COMPUTER B,
5.3 STATE VECTOR (SELENOCENTRIC 195040}
X  1281,0001 KM DX 85320790 KM/SEC
Y ~3088.4286 KM DY  +43388940 KM/SEC
7 ~879.91489 KM DZ 38326269 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 17.81 M DX 001422 M/S X .0000 M DX .0000 #/S
Y 133.1 M DY +02465 M/S Y 0000 M DY .0G00 M/S
7 44142 M DZ <00410 M/S Z o0000 M DZ 0000 M/5
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE}
SMA  2765.32 KM ECC  .296344 APF  183.926 DEG
LAN  242.671 DEG  INC  12.007&4 DEG  TFP =5021.39 SEC
RCA  1945.83 KM PALT 207,745 KM PER  217.487 MIN
APO  3584.80 KM AALT 1846.71 KM TA 204,147 DEG
LAT  5.65997 DEG LONG 2700413 DEG ‘
5.6 LUNAR HARMONICS USED'  TRIAXIAL MODEL
5.7 DATA ARC LENGTH' 5 HRS 40 MIN 505= 20775
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NOe TYPE TIVE TIFE POINTS  ~DEVIATION —MEAN
13 CC3 33271947 23370711 559 SB135 —20678
61 c3 23271945  232/2058 - 71 «6972 <4107
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.,10REMARKS ! ¥*¥EPOCH REPORT
TIME OF REPORT? PREPARED BY' GEOU+S.GOODWIN

DAY 285 4 03 HR s 24 MIN GMT

OaDs ANALYST

R A




5. CORwIT DETERMINATION REPOKT {LUNAK ELLIPSE) . -
[52- 16082071
5¢l OsDe IDENTIFICATION NOo 1B32P TAPE NOe
ITEM NO. 1832P
52 EPOCH DAY 232 » 21 7 O ' 36.930 GMT SEQs. NOs [£]
MR MIN  SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 884.28018 KM DX =1.6099558 KM/SEC
Y 1574,7904 KM DY e (4176369 KM/5EC
Z 834,81092 KM D2 =.11604771 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 1718 M DX 02481 M/S X 1718 M DX «0248 M/S
Y 10«95 M DY 02424 M/S Y 16695 M by e D282 M/S
Z 12706 M DZ .18891 M/S Z 127¢6 M DZ 1889 M/S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 27666411 KM ECC « 296559 APF 183+948 DEG
T LAN 242.148 DEG INC 120986 DEG iFF =483.853 SEC
RCA  1945.80 KM PALT 207.706 KM  PER  217.581 MIN
APO 358643 KM AALT 1848.34 KM TA 334,632 UEG
LAT 4439007 DEG LONG 41.15810 DEG
5.6 LUNAR HARMONICS USED!'  TRIAXIAL MODEL
57 DATA ARC LENGTH?! 1 HRS 12 MIN 505= 20761
5.8 DATA SUMMARY !
STA DATA START .STOP NUMBER STANDARD
NO. 7TYPE TIME TIME POINTS EVIATION — WMEAN
12 CcC3 232/1947 233/0111 259 «8135 ~ed678
61 c3 23271945 -232/2058 71 $6972 e 4107
5.9 RESIDUAL PLOTSt NOT AVAILABLE
5.10REMARKS ! MAP TIME REPORT FOR SITE B¢
TIiME OF REPORT! PREPARED BY? GED e S GOUDWIN
. DAY 285 s 03 HR » 27 MIN  GMT OeDe ANALYST




5. ORBIT DETERMINATION REPORT {(LUNAR ELLIPSE) 59-100700-
5¢1 OeDe IDENTIFICATION NOe 2b31P TAPE MNO.
ITEM NO. 2B31P
5.2 EPOCH DAY 322 4 20 t 36 ' 0,000 GMT SEG. NO. 25
- HR MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 3445.6304 KM DX «29304433 KM/SEC
Y =861.495118 KM DY e 74587364 KM/SEC
Z -538.04789 KM DZ «51424078 KM/SEC
54 STANDARD DEVIATIONS A PRIORI
X 12.87 M DX +02299 M/S X <0000 M DX  «0000 M/S
Y 53729 M DY 29235 M/S Y »0000 M DY 40000 M/S
Z 93663 M DZ 43452 M/S Z «0000 M CZ 0000 M/S
505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.55 KM ECC «336579 APF 1644574 DEG
LAN 233.890 DEG INC 12.0319 DEG TFP 6061.82 SEC
RCA 1784430 KM PALT 46.2145 KM PER 208.610 MIN
APO 3594,79 KM AALT 1856,70 KM TA 177.020 DEG
LAT 3564226 DEG LONG 215.862 DEG
56 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5+7 DATA ARC LENGTRH? 3 _HRS 0  MIN S508=  2579,.3
5.8 DATA SUMMARY!
STA  DATA START STCP NUMBER STANDARD
NOe« TYPE TIME TIME POCINTS DEVIATION MEAN
12 cC3 32272036 32272300 226 23398 +1520
&1 C3 32272031 322/2144 130 «1159 20855
5.9 RESIDUAL PLOTS' NOT AVAILABLE
50 10REMARKS? ¥¥4EPOCH REPQORT
TIME OF REPORT? PREPARED bY? LEQ.5.GO0UWIN
DAY 280 5 06 HR s 20 MIN GMT O«De ANALYST




e

¢ ORolIT DeTcRMINATICN KEFORT (LUNAR ELLIPSE)
D2-100°29-1
5.1 0.D. IDERTIFICATION NO. ZB31P TAPE NOU,.
. ITEM NO. 2B31P
542 EPOCH DAY 322 » 22 v 23 7V 16,600 GHMT oEde NOe 25
HR MIN SEC COMPUTER G
53 STATE VECTOR ({SELENOCENTRIC 195040}
- X =1726,8106 KM DX =—«47035218 KM/SEC -
Y 38004658 KM DY =14530%149 KM/S5EC
Z 233.91473 KM DZ -1.0537022 KM/SEC
54 STANDARD DEVIATIUNS A PRIORI
X le487 M DX «03737 M/S X 1487 M DX 0374 M/S
Y 3U5.9 M DY «56/95 M/5 Y 30549 ™M DY 45679 M/S
Z 489.,7T M DZ +84250 M/S 2 489.7 ™ DZ  +8425 M/S
55 CORRESPONDING ORoITAL PARAMETERS (SELENQGRAPHIC TRUE OFDATE)
SMA 2690425 KM ECC «337062 APF 164.637 DEG
LAN 232877 DEG INC 12.0339 DEG TrP  =17.3620 ScC
RCA 1783.48 KM PALT 45.3750 KM PER 208691 MIN
APO 3597.U3 KM AALT 1858,94 KM TA 358.931 DEG
LAT 338117 DEG LONG 36,7871 DEG
56 LUNAR HARMONICS USED:! TRIAXIAL MOON MODL
57 DATA ARC LENGTH! 1 HRS 44 MIN 505= 2579.3
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOs TYPE TIME TIME POINTS PEVIATION MEAN
12 cC3 32272036 322/2300 226 03398 e1520
&1 C3 32272037 32272144 130 21159 20855
5.9 RESIDUAL PLOTSt NOT AVAILABLE
5+10REMARKSY MAP TIME REPORT FOR SITE F»
TIME OF REPORT? PREPARED BY' GEU+S.GUOUWIN
DAY 280 s 06 HR s 23 MIN GMT QeDs ANALYST
ODPL 2bL31P ITeM 25
ITERATION NUMBER 0

fo
7
o




5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 051000201

5.1 O«Deo IDENTIFICATION NO. 2B32P TAPE NO.

ITEM ‘NO. _ 2B32P

5.2 EPOCH DAY 322 , 20 ' 36 ' 0000 GMI SEQ., NO. 26

HR  MIN. $EC COMPUTER B

543 STATE VECTOR (SELENOCENTRIC 195040)

X 3444,6010 KM : DX 29391455 KM/SEC
Y -838¢83202 KN DY  «75786525 KM/SEC
Z  =577056476 KM DZ 449604053 KM/SEC

5.4 STANDARD DEVIATIONS A PRIORI
X 18,72 M DX 00797 M/S X <0000 M DX _ .0000 M/S
Y 440,0 M DY .22177 M/S Y L0000 M DY .0000 M/S
Z  742.4 M DZ .34322 M/S 72 L0000 M DZ 0000 M/S"

5.5 CORRESPONDING QRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.42 KM ECC 4336526 APF 158,916 DEG
LAN™ 239.620 DEG  INC 11.0896 DEG TFP 6061.19 SEC
RCA 1784436 KM  PALT 46.2670 KM PER 2084595 MIN
AP0 3594.47 K& AALT 1856.38 KW TA 177.017 DEG
LAT 355,501 DEG LONG 215.952 DEG

506 LUNAR HARMONIGS USED' TRIAXIAL MOON MODL

5.7 DATA ARC LENGTH* 6 HRS 10 MIN S0S= 49460

5.8 DATA SUMMARY?

STA DATA START STOP NUMBER  STANDARD ,
NUs TYPE TIME TIME POINTS — DEVIATION  WEAN
12 CC3 32272036  523/0229 531" 1.2262 <1251,
r 61 C3 32272037 32272144 130 «7390 «7312
5.9 RESIDUAL PLOTS' NOT AVAILABLE
' 5.10REMARKS? *%%*EPOCH REPORT
TINME OF REPORT? PREPAREU BY' GEU+5.GOODWIN
DAY 285 s 07 HR » 35 MIN  GMT OeDo ANALYST




« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE] :
5. ORBIT DETE TION REPORT (LU 3 591005201

51 OeDe IDENTIFICATION NO. 2B32P TAPE NOe
ITEM NO. 2B32P
5.2 EPOCH DAY 322 » 22 ' 23 ' 18,600 GHMT SQEW. NUs  £6
HR MIN SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 195060)

X =172647246 KM DX —+47147815 KiM/SEC

Y 36731977 KM LY =1.55419372 KM/SEC

Z 254435359 KM DI =-1.0184152 KM/SEC
5«4 STANDARD DEVIATIONS A PRIORI

X 8.049 M DX «01480 M/5 A BJs049 M DX «0148 M/S

Y 233.9 M DY 43100 F/S Y 233.9 M DY 4310 M/5
Z 389.4 M DZ +66468 M/S Z 389%.4 M DZ  «6647 M/S

5¢5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPAIC TRUE CFDATE)

SMA 2690411 KM ECC 3370069 APF 158.980 DEG

LAN 238.605 DEG INC 1l.0914 DEG FP =17.0675 5cC
RCA 1783452 KM PALT 45,4255 KM PER 2084675 MIN

APO 3596470 KM AALT 1858.,61 KM TA 358949 DEG
LAT 4014521 DEG LONG 3649075 DEG

506 LUNAR HARMONICS USED!' TRIAXIAL MOON ™MODL

5.7 DATA ARC LENGTH! 1 HRS 44 MIN S08= 49460

5«8 DATA SUMMARY!

STA DATA START STOP ‘ NUMBER STANDARD

NU. TYPE TiME TIME POIRTS DEVIATION MEAN
12 cCc3 32272036 32371229 431 l.2262 01251
61 C3 32272037 32272144 130 + 7390 « 7312

59 RESTDUAL PLOTS' NOT AVAILABLE

5 10REMARKS? MAP TIME REPORT FOR SITE '8!

TIME OF REPORT? PREPARED BY? GEO.S«GOODWIN
DAY 285 s Q7 HR , 39 MIN GMT QaDs ANALYST

ODPL 2B32P TSEQ@ 2@

137




ks

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D - 100220~1

S5el QsDe IDENTIFICATION NOe. 2D31P TAPE NO.

- ITEM NCe. 2031P
542 EPOCH DAY 326 s 22 ' 45 1 (0.000 GMT SEQ. NO. 56

HR MIN SEC COMPUTER B

563 STATE VECTOR (SELENCCENTRIC 1950.0)

X 259845193 K DX =—.89417881 KM/SEC

Y 140807926 KM DY «60156715 KM/SEC

Z 1012,5049 KM Dz 39225340 KM/SEC
504 STANDARD DEVIATIONS A PRIORI

X 2194 M DX 00871 M/S X _ +0000 M PX «0000 M/5S

Y 171.6 M DY 05272 M/S Y 0000 M DY 0000 M/S
Z 18505 M DZ 10006 M/S Z 0000 M DZ .0000 M/S

565 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689443 KM ECC «338299 APF 167.426 DEG
LAN 178.924 DEG INC 11.9335 DEG TFP -3530.13 SEC
RCA 1773.60 KM PALT 41.5101 KM PER 208+596 MIN

APO 3599.26 KM AALT 1881.17 KM TA 225.351 DEG
LAT 642747 DEG LONG 211.135 DEG

5.6 LUNAR HARMONICS USED' TRIAXIAL MQOON MODL

547 DATA ARC LENGTHF 2 HRS 50 MIN 505= 1392.1

5.8 DATA SUMMARY!

STA DATA START 5TOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 32672252 327/0109 113 « 2470 -.0805
61 C3 3267225V 327/0109 131 2367 20192

5.9 RESIDUAL PLOTS®* NOT AVAILABLE

5¢10REMARKS? #¥#EPOCH REPCRT

TIME OF REPORT? PREPARED BY! GEO«S+GOODWIN
DAY 281 s 06 HR » 04 MIN GMT QeDs ANALYST




De

ORBIT OETERMINATION REPORT

(LUNAR ELLIPSE)

D2-106C£5-]
51 O«De IDENTIFICATION NO. 2ZD3IP TAPE NOe
ITEM NO. 2D31P
J2+2 EPOCH DAY 326 » 23 v 47 v 13,720 GMT SEGe NUe D506
HR MIN SEC COMPUTER B
5.3 STATE VECTOR ({SELENOCENTRIC 195040}
X -—1789.3642 KM DX =.07403247 KM/SEC
Y =7.4378709 KM DY =1+5779244 KM/3EC
L -41.068748 KM DZ -1.0773445 KM/SEC
5e4 STANDARD DEVIATIONS A PRIORI
X 1352 M DX 02399 M/S X l1.352 M DX «0240 M/S
Y 20.67 M DY 16282 M/S Y 2067 M DY <1628 M/S
Z 19429 M DZ .23718 M/S Z 19.29 M DZ  «2372 M/S
5,5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2690647  Kun ECC «338742 APF 167.510 DEG
LAN 1784330 DEG INC 119339 DEG TFP 2034094 SEC
RCA 1779.09 KM PALT 41.0047 KM PER 208,717 MIN
APO 3601.84 KM AALT 1863.75 KM TA 12,5122 DEG
LAT 359.995 DEG LONG 358.352 DEG
5.6 _LUNAR HARMONICS USED! TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH! O HRS 59 MIN $OSs= 139241
548 DATA SUMMARY!
STA__DATA START STOP NUMBER _ STANDARD
NG« TYPE TINE TIME POINTS  DEVIATION  MEAN
12 cC3 326/2252 327/0109 113 « 2470 -+ 0805
61 C3 32672250 32770109 131 « 2367 20192
59 RESIDUAL PLOTS' NOT AVAILABLE
5,10REMARKS'  MAP TIME REPORT FOR SITE 'D!
TIME OF REPORT? PREPARED BY' GEO-S.GOODWIN
‘DAY 281 , 06 HR , 07 MIN GMT 0.Do ANALYST




D0-10057 71

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
ITEM NO. 2D32P
Sel OeDes IDENTIFICATION NO, 2D32P TAPE NO.
5.2 EPOCH DAY 326 s 22 ' 45 v 0.000 GMT SEQ. NOs 57
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X 259841276 KM DX —089428085 KM/SEC
Y 1411,9138 KM pY «6Q270703 KM/SEC
Z 100845451 KM bZ ¢39040181 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 17,93 M DX «00713 Mss X 0000 M DX 0000 M/S
Y 138.3 M DY 04347 M/S Y 0000 M DY 0000 M/S
Z 149.,1 M DZ .08317 M/S Z L0000 M DZ 0000 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689429 KM ECC «338262 APF 167.435 DEG
LAN 178.925 DEG INC 11.7636 DEG TFP  =3529.95 SEC
RCA 1779461 KM PALT 41.5194 KM PER 208.581 MIN
APO 3598.98 KM AALT 15660489 KM TA 225353 DEG
LAT 6433856 DEG LONG 211.161 DEG
5¢6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
57 DATA ARC LENGTH? 6 HRS 10 MIN S0s= 18833
58 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOo TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 326/2252 327/0439 229 08137 -.0362
61 C3 32672250 32770109 131 «5096 «2938
5.9 RESIDUAL PLOTS* NOT AVAILABLE
5+10REMARKS!? **¥EPOCH REPORT
TIME OF REPORT! PREPARED BY! GEQ+S5.GO0DWIN
DAY 281 , 06 HR » 31 MIN GMT Uele ANALYST

JU




—_—

D2-100 o

Se ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5.1 0.0, IDENTIFICATION NO. 2033P TAPE NO.
ITEM NO. 2D32P
Se2 EPOCH DAY 326 + 23 ¢ 47 ' 13.720 GMT S5EQ. NO. of
HR  MIN SEC COMPUTER 8
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X ~1789.3804 KM DX ~e07354521 KM/SEC
Y =7.9536051 KN, DY =T-5510927 KM7SEC
7 ~414411242 KM DZ ~1.0726424 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI ’
X 49817 M DX .01962 M/S X <9817 M DX .0196 M/S
Y 15,60 M DV L13275 M/5 V15,60 M DY <1327 W/S
Z 17.60 M DZ .19450 M/S 7 17.60 M DZ 1945 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.33 KM ECC 4338705 APF  167.518 DEG
(AN 178331 DEG INC 117840 DIG TFP " 303. 277 ~SEC
RCA  1779.10 KM PALT 41.0135 KM PER  208.701 MIN
AP0 380156 KN RALT 1863.47 KW TR 12.5228 DEG
LAT 359,992 DEG LONG 358,371 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH' O HRS 59 MIN S0$= 18810
5.8 DATA SUMMARY®
STA DATA START STOP NUMBER  STANDARD
NOs TYPE TIVE TTME FOINTS  DEVIATION — MEAN
12 CC3 32672052  327/6439 229 “8137 T
61 c3 32672250  327/0109 131 <5096 .2938
5.9 RESIDUAL PLOTS?' NOT AVAILABLE
5,10REMARKS * MAP TIME REPORT FOR SITE 'Dt
TIME OF REPORT! PREPARED BY' GEO.S.GOODWIN
DAY 281 s 06 HR o 34 MIN  GMT 0eDe ANALYST

ODPL 2032P SEQ 57
JITERATION NUMBER 0

i34




D2-100520~1

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5.
5.1 OeDe IDENTIFICATICN NO. 3D31P TAPE NOs
ITEM NO« 23D31P
5.2 EPOCH DAY 49 » 6 ¢ 13 ' G.000 GMT SEG. NOo 74
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =493.29566 KM DX =+89229730 KM/SEC
Y  2963.1811 KM .OY -—.43521053 KM/SEC
V4 1735.9724 KM DZ 413132468 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 1159 M DX «14795 M/S X 0000 % DX +0000 M/S
Y 469.3 M DY «21580 M/S Y L0000 M ©OY .0000 M/S
Z 82843 M DZ 429132 M/S Z L0000 M DZ .0000 M/S
55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPAIC TRUE OFDATE)
SMA  2688,.,91 KM ECC  .3379G1 APF  181.287 DEG
LAN 184,215 DEG INC  21.1899 DEG  TFP ~4B854.31  SEC
RCA  1782.7&4 KM PALT 44,6547 KM PER 2084536 MIN
AP0 3595,08 KM AALT 1856,99 KM TA 201.753 DEG
LAT 8013263 DEG LONG 205.845 DEG .
Se6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH! 3 HRS 0 MIN S0S= 119146
5.8 DATA SUMMARY! ’
STA DATA START STOP NUMBER  STANDARD
NOs TYPE TIME TIME POINTS  DEVIATION  MEAN
41 c3 45,0614 49,0652 39 <0635 —. 0769
&] cC3 49/0705 49,0834 181 .3198 -e 0499
12 c3 49/0706 49/07G9 /A “009% L3833
12 cC3 49/0613 49/G659 43 .0852 -+0391
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS Y *¥%#%¥EPOCH REPORT
TIME OF REPORT? PREPARED BY'  GLU.5.GOODWIN
DAY 277 , 06 HR , 00 MIN  GMT OeDe ANALYST




He ORBIT DETERMINATION REPUORT (LUNAH ELLIPSE)
! ! D2-100820-1

541 OeDo IDENTIFICATION NOe. 3D31P TAPE NO.
ITEM NO. 3D31P
5.2 EPOCH DAY 49 » 7 v 32 v 25,310 GMT SEQ. NGe T4
HR MIN SEC COMPUTER B

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)

X -533.83784 KM DX 1.72576U7 KM/SEC

Y +1588,8064 KM DY -.21845210 KM/SEC

Z =611242191 KM DZ =-.80451949 KM/SEC
504 STANDARD DEVIATIONS A PRIORI

X T9.72 M DX 29782 ¥/S X 7972 M DX «2978 M/S

Y 14,40 M DY 53606 M/S Y 14.40 M DY 5361 M/S
Z 1060 M DZ 78248 M/S Z 106.0 M DZ 47825 M/$S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.97 KM ECC +337509 APF 181,338 DEG
LAN 183.467 DEG INC 21.1918 DEG TFP -88.7354 SEC
RCA 1782,08 KM PALT 4309926 KM PER 208.660 MIN
APO 3597.87 KM AALT 18E9.78 KM TA 354.532 DEG

LAT 1.49212 DEG LONG 359614 DEG

5e¢6 LUNAR HARMONICS USED!' TRIAXIAL MOON MODL

507 DATA ARC LENGTH! 1 HRS 16 MIN S05= 1190.3

5.8 DATA SUMMARY

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVTATION MEAN
41 C3 4970014 4970652 39 « U639 =+0769
41 CC3 49/0705 -49/0834 181 | «3198 -o 0499
12 C3 4970706 4970709 4 + 0094 +3833
12 CC3 4970613 49/0659 43 «0852 -e0391

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS ! MAP TIME REPORT FOR SITE D!

TIME OF REPORT! PREPARED BY' GEO«S+GOODWIN
DAY 277 » 06 HR , 02 MIN GMT O.D. ANALYST
ODPL 2D31P

ITERATION NUMBER 0




5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE} “D2-100520-1
5.1 OeDs IDLNTIFICATION NOe 3D32P TAPE NO.
ITEM NO. 3D32P
5.2 EPOCH DAY &9 s 6 ' 13 ' 0.0U0 GMT SEQs NOs 75
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X  =694.546931 KM DX —.89397513 KM/SEC
Y  2968,.3888 KM DY —o43274821 KM/SEC
72 1726.6104 KM DZ  .12804637 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 34,82 M DX 05147 M/S__ X L0000 M DX  .0000 M/S
Y 15845 M DY .07578 M/S Y L0000 M DY .0000 N/S
Z 28242 M DZ 410240 M/S I L0000 M DZ 0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.88 KM ECC  .336989 APF  181.124 DEG
LAN  184.350 DEG  INC  20.8592 DEG  TFP —4854.41  SEC
RCA  1782.75 KM PALT 44,6635 KM PER  208.532 MIN
APO  3595,00 KM AALT 1856.01 KM TA 201.751 DEG
LAT 795579 DEG LONG 205.866 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH' & HRS 1C MIN 505= 33015
5.8 DATA SUMMARY!
STA  DATA START STOP NUMBER  STANDARD
NG  TYPE TIME TIME POINTS  DEVIATION  MEAN
41 C3 4970614 4970652 39 . 0562 ~.1298
41 cCcs 4970705 49,1203 412 .3750 -.0051 -
12 c3 4970706 49,0709 4 L0174 23010
12 cC3 49/0613 4970659 43 .0908 -.0887
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5« 10REMARKS 1 *##EPOCH REPORT
TIME OF REPORTY PREPARED BY!  GEO+.S5.GOCDWIN
DAY 277 » 06 HR » 37 MIN  GMT OeDo ANALYST




» OR ETERMIN N REPO LUNAR ELLIP
5 BIT DETERMINATIO EPORT (LUNAR ELLIPSE} D2-10020-1
5.1 OoDs IDENTIFICATION NO. 3D32F TAPE NO»
ITEM NC. 3D32P
5.2 EPOCH DAY 4G s 1 ' 32 1 25.310 OMi SEQ. NDe 75
- HR MIN SEC COMPUTER B
5,3 STATE VECTOR (SFLENOCENTRIC 1950.0)
X =-534.78001 KM DX 1.7290627 KM/SEC
Y ~1588,.,9581 KM DY ~e22450817 KM/SEC
Z =610023534 KM DZ =.79567739 KM/SEC .
Se4 STANDARD DEVIATIONS A PRIORI
X 29.35 M DX »,10144 M/S X 29435 M DX «101& M/S
Y 34690 M DY 18553 M/S Y 3.690 M DY 1855 M/S
Z 33.10 M DZ 27246 M/S Z 33.10 M DZ 2725 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689494 KM ECC «337498 APF 181,175 DEG
LAN 183.602 DEG INC 20.8610 DEG TFP ~88.8319 SEC
RCA 1782.09 KM PALT 43.99%92 KM PER 208,655 MIN
APO 3597.79 KM AALT 185%9.70 KM TA 354,526 DEG
LAT 1452976 DEG LONG 359.583 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
57 DATA ARC LENGTH! 1 HRS 16 MIN 505= 319644
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 4970614 49/065¢ 39 20562 -.1298
41 CcC3 4970705 4971203 412 3750 -.0051
12 C3 49/0706 49/0709 [ «0174 23010
12 CC3 49/0613 49706359 43 + 0908 -.0887
5.9 RESIDUAL PLOTS* NOT AVAILABLE
5.1 0REMARKS? MAP TIME REPORT FOR SITE 'D?
TIME OF REPORT! PREPARED BY' GEOeS5.GOODWIN
DAY 277 » 06 HR » 39 MIN GMT QeDo ANALYST

ODPL 3D32
ITERATION

P
NUMB

ER 0

Y
o
G




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 591005001
Se1 OeDes IDENTIFICATION NO. 2F31P TAPE NOs
ITEM NO.  NoAs
5,2 EPOCH DAY 329 5 6 ' 50 ' 0.000 GMT SEQe. NO. 106
HR  MIN SEC COMPUTER B8
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 499.45936 KM DX =144925780 KM/SEC
Y 1936.4487 KM DY —.12998332 KM/SEC
Z  1330,0229 KM DZ =.12213260 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 96,09 M DX «01124 M/S X 0000 M DX .0000 M/S
Y 354,88 MDY »05362 M/S Y L0000 M DY <0000 M/S
Z 483,5 M DZ 19853 M/S Z 0000 M DZ L0000 M/S
505 CORRESPUNDING ORBITAL PARAMETERS {SELENOGRAPHIC TRUE OFDATE)
SMA  2689.35 KM ECC  .336794 APF  168.871 DEG
LAN T 147.539 DEG INC  11.8864 DEG  TFP —1849.00 GEC
RCA 178359 KM PALT 45.5038 KM PER 2084587 MIN
APO  350B.11 <M AALT 1857.02 KM TA 268.766 DEG
LAT 11,6069 DEG LONG 224,914 DEG -
5.6 LUNAR HARMONICS USED! TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH' 3 HRS O MIN $0S= 13677
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TINE POINTS  DEVIATION  MEAN
41 C3 379/0706  329/0916 159 22249 .0250
12 CC3  329/0650 32970916 190 02292 —e1239
5,9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS ¢ #%%¥EPOCH REPORT
TIME OF REPORT! PREPARED BY'  GEO.S.GOODWIN
DAY 277 » 02 HR » 55 MIN  GMT O0eDe ANALYST

b
G
7

J—
'




5. ORBIT DETERMINATION REPOURT (LUNAR ELLIPSE) e s
. HIPS Do~ 10G220=1
5.1 OeDe IDENTIFICATION NO, 2F31P TAPE NO.,
ITEM NO. 2F31P
5.2 EPOCH DAY 329 s [ ¢ 21 ' 15.180 GHMT TEQ. NO. 106
HR  MIN SEC COMPUTER &
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =-1760.5103 KM DX —.31801010 KM/SEC
Y 252094487 KM DY —1.5591657 KM/SEC
z 13249246 KM- DZ -1.0690836 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 5.947 M DX 07847 M/S X 5.947 M DX «0785 M/S ’
Y  1G1e2 M DY 29146 M/S Y 1&l.2 M DY 42915 M/S
7 353.3 M DZ .40199 M/S Z 353,33 M DZ .4020 M/S
5.5 CORRESPONDING ORZITAL PARAMETERS (SELENQGRAPHIC TRUE OFDATE)
SMA 2689,92 KM £CC «337025 APF 168.924 DEG
LAN 147.235 DEG INC 11.8877 DEG TFP 2507230 GEC
RCA 1783.34 KM PALT 45,2548 KM PER 208.653 MIN
APO  3596.49 KM AALT 1858,.40 K™ TA 1.58434 DEG
LAT 1.94662 DEG LONG 317.943 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5,7 DATA ARC LENGTH!® 0 HRS 28 MIN $0S8= 1365.0
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER  STANDARD
NOe TYPE TIME TIME POINTS  DEVIATION  MEAN
41 c3 329/0706 329705916 159 02249 «0250
12 CcC3 329/0650 32970916 190 2292 ~,1239
5,9 RESIDUAL PLOTSt NOT AVAILABLE
5.10REMARKS! MAP TIME REPORT FOR SITE 'F!
TIME OF REPORT! PREPARED BY! GEOeSeGOODWIN
DAY 277 s 02 HR » 58 MIN GMT 0+Do ANALYST

ODPL ZF31IFP MODEL CHEK RUN

ITERATION

NUMBER 0




5¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) Do~ 100101
5¢1 OeDs IDENTIFICATION NQs 2F32P TAPE NOw
ITEM NOs __ NeAs
5+2 EPOCH DAY 329 5 6 ' 50 ' 04000 GMT SEQe NO» 107
: HR___MIN __ SEC COMPUTER _ B,
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X___500.85466 %M DX —1.4928270 KM/SEC
Y 1932.1403 KM DY —+13056941 KM/SEC
2 1335.,4012 KM DZ _=+11951377 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 264,58 M DX 00302 M/S X <0000 M DX _«0000 M/S
Y 95,08 M DY «01616 M/S Y #0000 M DY 0000 M/S
Z_128.2 M D2 .05592 M/S Z__«0000 M DZ L0000 M/S
505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA _ 2689.25 KM ELC  .336797 APF__ 16B.278 DEG
LAN 148.099 DEG INC 12.0798 DEG TFP ~1848.68 SEC
RCA 1783.52 KM PALT 4544312 KM PER 208.576 MIN
APQ 3594.98 KM AALT 1856489 KM TA 268.773 DEG
LAT __ 11.7682 DEG LONG 224,867 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5,7 DATA ARC LENGTH' 6 HRS 10 MIN S0s= 37971
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION . MEAN
41  C3 32970706 329/0917 160 <7067 .5966
41 CC3 325/1023 329/1247 197 1.0894 ~.56995
12 cC3 32970650 329/0917 191 + 7828 «4508
5¢9 RESIDUAL PLOTS' NOT AVAILABLE
5.i0REMARKS' *#¥*¥EPOCH REPORT
TIME OF REPORT! PREPARED BY'!  GEO.S.GOODWIN
DAY 277 4 03 HR o 26 MIN OMT CeDe ANALYST




5« ORBIT DETERMINATION REFORT (LUNAR ELLIPSE) ;QQ:ICOSQC—f
Sa1 OeDe IDENTIFICATION NO. 2F32P TAPE NO.
‘ ITEM NO. 2F32P
5.2 EPOCH DAY 329 5 7 t 21 t 15,180 GMT SEQ. NOs 107
HR MIN SEC COMPUTER b
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X -1760.3997 KM DX =—-.31891353 KM/SEC
Y 25098490 KM DY -1.5558446 KM/5SEC
Z 13671346 KM DZ ~1.0737142 KM/SEC
504 STANDARD DEVIATIONS A PRIORI
X 24055 M DX «02159 M/5 X 24055 M DX  +0216 M/5
Y 404,05 M DYy .07814 M/S ¥ 40,05 M DY 0781 M/S
Z 9T«63 M DZ 10686 M/S Z 97.63 M DZ 41069 M/S
5,5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRJE OFDATE)
SMA 2689482 KV ECC «337028 APF 168.332 DEG
LAN 147.795 DEG INC 1£.,0812 DEG TFP 2640457  SEC
RCA 1783427 KM PALT 4541829 KM PER 208641 MIN
APO 3596436 KM AALT 1858,27 KM TA 1.60431 DcG
LAT 2409605 DEG LONG 317.949% DEG
- 546 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5¢7 DATA ARC LENGTH! 0 HRS 28 MIN 505= 37109
548 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOe. TYPE T IME TImt POINTS DEVIATION MEAN
41 3 325/0706 329/0917 16V 2 7067 + 5966
41 CC3 329/1023 32971247 197 1.0894 =+£6995
12 cC3 329/0650 32970917 191 7828 «4508
549 RESIDUAL PLOTS' NOT AVAILABLE®
5«10REMARKS® MAP TIME REPORT FOR SITE 1F¢
TIME OF REPORT! PREPARED BY! GEQ«S+GOODWIN
DAY 277 » 03 HR » 2B MIN GMT O+De ANALYST

ODPL 2F32P MODEL CHEK _RUN

ITERATION NUMBER 0]

e
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to




(LUNAR ELLIPSE)

5¢ ORBIT DETERMINATION REPORT -
£2-100820-1
5¢1 O+Ds IDENTIFICATION NO. 3F31P TAPE NO.
ITEM NO. NeAe
5.2 EPOCH DAY 52 s 0 v 50 ' 0.000 GMT SEQe NOe 124
HR MIN SEC ; COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X ~2068.3065_ KM DX ~440413269 KM/SEC
Y 1229,5695 KM DY =1.1419038 KM/SEC
Z 146447545 KM PZ -+43597953 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X. 324.4 M DX 06487 M/S X 0000 M DX___«0000 M/S
Y 295.1 M DY +12264 M/S Y 0000 M DY 0000 M/S
Z T1l.6 M DZ 26357 M/S Z <0000 M DZ 0000 M/S
55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688467 KM ECC +335797 APF 183,120 DEG
LAN 147.158 DEG INC 21.0628 DEG TFP «2749.67 SEC
RCA 1785463 KM PALT 4747360 KM PER 208508 MIN
APO 3591.52 KM AALT 1853.43 KM TA 2424863 DEG
LAT 19,1641 DEG LONG 211.634 DEG
56 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
Se7 DATA ARC LENGTH! 3 HRS 0 MIN 505= 248248
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
62 c3 52/0127 52/0312 175 «3020 20529
62 CC3 52,0052 52/0113 18 «3007 -+0002
1z c3 5270054 52/0113 20 02373 —e2386
12 cC3 5270124 5270313 198 e2851 -+1000
5«9 RESIDUAL PLOTS' NOT AVAILABLE
5+10REMARKS! *¥#¥EPOCH REPORT
TIME OF REPORTY PREPARED BY! GEQ.5.GOCOWIN
DAY 277 4 08 HR » 07 MIN GMT OeDs ANALYST

240




5¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) a4 ore
_.{;s_jg.f “JOC-.—’-V"I
S5e1 OoDe IDENTIFICATION NOe 3F31P TAPE NOo
ITEM NO» 3F31P
5.2 EPOCH DAY 52 s 1 v 372 v 37,810 GMT 35eQ. NG, 124
HR MIN SEC ' COMPUTER B
503 STATE VECTOR (SELENOCENTRIC 1950.0)
X =572¢41042 KM DX 1.7169464 KM/SEC
Y =1585,8205 KM DY —23723606 Km/SEC
Z ~601.26883 KM DZ —+80665372 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI]
X BT7.57T M DX «27155 M/S X 87.57 M DX 2715 M/S
Y 1725 M OY +28043 M/S Y 172.5 M DY 2804 M/S
Z 3717 M DI «66149 M/S Z 371.7 M DZ 6615 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 268937 KM ECC «336098 APF 183.164 DEG
LAN 1464740 DEG INC 21.0645 DEG TFP =132.060 SEC
RCA 1785448 KM PALT 47.3876 KM PER 208.589 MIN
APO 3593.26 KM AALT -1855417 KM TA 351.897 DEG
LAT 177334 DEG LONG 322.129 DEG
5.6 LUNAR HARMONICS USED?* TRIAXIAL MOON MODL
5¢7 DATA ARC LENGTH! 0 HRS 40 MIN 505= 2482.8
58 DATA SUMMARY!
STA DATA START STGP NUMBER STANDARD
NOs TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 52/0127 5270312 175 «3020 « 0529
62 CC3 52/0052 52/0113 16 « 3007 ~«0002
12 c3 52/0054 5270113 20 «2373 -+2386
12 cC3 52/0124 5270313 158 +2851 -+1000
5,9 RESIDUAL PLOTSt NOT AVAILABLE
56 IOREMARKS? MAP TIME REPORT FOR SITE 'F!
TIME OF REPORT! PREPARED BY' GEQ«5.GOODWIN
DAY 277 » 08 HR 4 10 MIN GMT OCeDs ANALYST
ODPL 3F31P
ITERATION NUMBER 0




5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE} 9 SO TV AN

5¢1 Q+De IDENTIFICATION NO. 3F32P TAPE NC.
. [TEM NO. NeAs
5.2 EPOCH DAY 682 » uv 1 30 ' 0.000 GMT SEQe NQo 125
HR MIN SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X _—2082.224%9 XM DX _—+40708381 KM/SEC

Y 1242,9390 KM DY -1.1362623 KM/SEC

Z 1433,0109 KM DZ -+448030684 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI

X 143.7 M DX 02604 M/S X «0000 M DX .0000 M/S

Y 13647 M DY 206023 M/S Y 0000 M DY «CO00 M/S
Z_ 327.9 M DZ .,12747 M/S Z L0000 M D4 0000 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688.55 KM ELC 2335767 APF 184.608 . DEG
LAN 1454640 DEG INC 20.0149 DEG TFP =2749.38 SEC
RCA 1785.83 KM PALT 47.7361 KM PER 208,494 MIN
APO 3591.28 KM AALT 1853,19 KM TA 242.869 DEG
LAT 18,4308 DEG LONG 211,826 DEG

56 LUNAR HARMONICS USED' TRIAXIAL MOON mMODL

5.7 DATA ARC LENGTH? 6 HRS 10 MIN 505= 35706

5.8 DATA SUMMARY!
STA DATA- START STOP NUMBER STANDARD
NQ. TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 5270127 52/u312 175 28039 29305
62 cc3 5270052 52/0113 18 «59410 ~el461
iz C3 5270054 5270113 20 «6023 «1405
12 cC3 52/0124 5270643 414 1.1387 =+3702

5.9 RESIDUAL PLOTS' NOT AVAILABLE

50,10REMARKS ! *¥¥¥EPOCH REPORT
TIME OF REPORT!? PREPARED BY!? GEC.5.GOODWIN
DAY 277 s 08 HR , 50 MIN GMT OoDe ANALYST

142
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE] SEMTES

501 O+De IDENTIFICATION NOo 3F32P TAPC NUo«
- . ITEM NO. 3F32P
5.2 EPQOCH DAY 52 » 1 v 33 ' 37,810 GMT SEQ. NO. 125
HR MIN . SEC COMPUTER B

503 STATE VECTOR (SELENQCENTRIC 195040}

X =5760.15057 KM LX 1.7287923 KM/SEC -
Y =1577.8641 KM DY =0249917ud KM/5EC
Z -—618.30286 KM DZ ~e776979477 KM/SEC

5+4  STANDARD DEVIATIONS A PRIORI

X 3975 M DX 11923 M/S X 39.75 M DX 1192 M/S

Y 84,50 M DY 13237 M/S Y 84.50 M PY L1324 M/S
Z 178.9 M DZ ,.,30818 M/S Z 178.9 M DZ  «3082 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.24 KM ECC «336070 APF 184,854 DEG
LAN 145,222 DEG INC 2040166 DEG TFP  =131.778 SeC
RCA 1785.47 K PALT 47.3785 KM PER 208575 MIN
APO 3593.02 KM AALT 1854,93 KM TA 351.914 DEG

LAT lel7423 DEG LONG 321,997 DEG

546 LUNAR HARMONICS USED'!' TRIAXIAL MOON MODL

57 DATA ARC LENGTH! 0 HRS 40 MIN 508= 35705

58 DATA SUMMARY!

STA DATA START STOP MUMBER STANDARD

NOe. TYPE . TIME TIME PUOINTS DEVIATIUN MEAN
62 C3 52,0127 52/0312 175 «8039 « 9305
62 cC3 22/0Q052 52/0113 18 «5410 ~el1461
12 C3 52/0054 52/0113 20 6023 1405
12 CC3 52/0124 52/0643 414 1.1387 —«3702

549 RESIDUAL PLOTSt' NOT AVAILABLE

5.10REMARKS! = MAP TIME REPORT FOR SITE 'Ft

TIME OF REPCRT! PREPARED BY' GEO«S:GOODWIN
DAY 277 » 08 HR » 52 MIN GMT Oo.De ANALYST
ODPL 3F32P

ITERATION NUMBER 0

143




QQ:iCOCfC-I

5e ORBIT DETERMINATION RFPORT {LUNAR FLLIPSE)
5.1 OeDs IDENTIFICATION NOe 3D31M TAPE NO.
TTEM NO. 3D31M
5.2 EPOCH DAY 48 5 19 1 42 ' 0.000 GMT 5EG. NO. 76
AR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X =191.17659 KM BX  —.90679255 KM/SEC
Y  309U.6111 KM DY =-.31910723 KM/SEC
Z  1674.3505 KM 0Z  +19538053 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 23.52 M DX «03831 M/S X -0000 M DX +000C M/5
Y 119.4 M DY 06010 M/S Y <0000 M bY 0000 M/S
Z 22847 M DZ +07632 M/S Z .0000 M  DZ .0600 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUZ OFDATE]
SMA  2689.12 KM ECC 2336767 APF T 150.892 DEG
LAN 190,137 DEG INC 21.0565 DEG TFP =5176.78 SEC
RCA  1783.51 KM PALT 45.4240 KM PER 2064560 MIN
APC 3594,.73 KM AALT 1856.H64 KM TA 196803 DtcG
LAT  6.20040 DEG  LONG 206.528 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODU
5.7 DATA ARC LENGTH' 2 HRS 40 MIN 505= 2579.3
5.8 DATA SUMMARY '
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 4872013 4872203 152 .2965 .1557
62 CC3 , 48,1942 48/2003 20 L1994 - L1699
12 CC3 4872013 4872157 166 v 3484 -.0318
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5,10REMARKS ¢ *%¥%EPOCH REPORT
TIME OF REPORTY PREPARED BY' GEO-S.GOODWIN
DAY 287 » 09 =R s 30 MIN  GMT OeDs ANALYST




- Qonl
5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-10082C-1

5s1 OeDo IDENTIFICATION NO. 3D31IM TAPE NO,
ITEWM NO. 3D3IW
5«2 EPOCH DAY 49 », 7 1 32 v 25,310 GMT SEQ. NO. 76
HR MIN SEC COMPUTER B

543 STATE VECTOR (SELENOCENTRIC 1950.0)

3

X —541.29607 KM DX " 1.7251318 KM/SEC
Y -1587.8717 KM DY —.22614580 KM/SEC
7 T =608.1294T1 KN DZ =.80327532 Ki/SCC

544 STANDARD DEVIATIONS A PRTORI ’

X 1301 M DX 09748 M/5 X 130.1 ™ DX 0975 M/35
Y 260,75 M DY .13248 M/S Y 2675 M DY 41325 M/S

Z 59,77 M DZ 22467 M/S Z 59.77 M DZ  .2247 M/S

545 CORRESPUNDING ORBITAL PARAMETERS {(SELENOGRAPHIC TRUE OFDATE)

SMA 2690.18 KM ECC «337528 APF 181.322 ©DEG
LAN 183.480 DEG INC 21.0671 DEG TFP  -92.9760 SEC

RCA 178217 KM PALT 44,0822 KM PER 2084684+ MIN
APO 3598.,20 KM AALT 186U411 KM TA 3544271 DEG

LAT 1+58258 DEG LONG 353.367 DEG

5«6 LUNAR HARMONICS USED' TRIAXIAL MOON +ODL

57 DATA ARC LENGTH' 11 HRS 47 MIN 505= -6.4560

58 DATA SUMMARY?

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 4872013 4872203 152 « 2965 «1557
62 3 4871942 4872003 20 » 1994 21699
12 CC3 48/2013 48/2157 166 « 3484 ~+U318

5.9 RESIDUAL PLOTSt NOT AVAILABLE

5« LOREMARKS! MAP TIME REPORT FOR SITE D¢

TIME OF REPORT? PREPARED BY! GEQ«S«GOODWIN
DAY 287 4 09 HR s 34 MIN GMT OeDe ANALYST




B2- 100820}

Se_ ORBIT DETERMINATION REPORT (LUNAR FLLIPSE)
56l OoDe IDENTIFICATION NO. 3F31M TAPE NO.
ITEM NC. 3F31M
5¢2 EPOCH DAY 51 s 14 ' 25 ' (.000 GMT SEG. NO. 126
HR MIN SEC COMPUTER 3
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X =2075.8011 KM DX =439404614 KM/SEC
Y 1204.,8212 KM DY —1.1489761 KM/SEC
Z 1450,99U6 KM DZ —-o44412558 KM/SEC
Se«4 STANDARD DEVIATIONS A PRIORI
X 55,60 M DX 01168 M/S X <0000 M DX +0C00 M/S
Y 6le26 M DY «01824 M/S Y <0000 M DY L0000 M/S
Z 1313 M DZ 403724 M/S Z <0000 M DZ .0000 M/S
3¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE CFDATE)
SMA 2688470 KM ECC «336263 APF 182.%90 DEG
LAN 152.847 DEG INC 20.98%94 DEG TFP -2719.67 SEC
RCA 1784,59 KM PALT 46.4995 KM PER 208.511 MIN
APC 3592.81 KM AALT 1854472 KM TA 243558 DJEG
LAT 19,1842 DEG LONG 217.925% DEG
5¢6 LUNAR HARMONICS USED' TRIAXIAL MCON MODL
5«7 DATA ARC LENGTR? 2 HRS 40 MIN 5058= 1714.4
5.8 DATA SUMMARY?!
STA DATA START STOP NUMBER STANDARD
NOs  TYPE TIME TIME POINTS DEVIATION MEAN
62 CC3 51/1425 5171642 2265 2944 ~«0598
41 C3 51/1425 51/1557 152 «a2014 —-el1372
5.9 RESIDUAL PLOTSt NOT AVAILABLE
5. 10REMARKS! #4#EPOCH REPORT
TIME OF REPORT! PREPARED BY! GEQ.S5.GCODWIN
DAY 287 4 06 HR s 35 MIN  GMT CeDe ANALYST




D2-10082C-1

5. GORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFIC, TION NOe 3F31M TAPE NO.
ITEM ~nCe  3F31i
5.2 EPOCH DAY 52 , 1 ' 33 v 37,810 GuT SEQ. NO. 126
HR  MIN SEC CCMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1550.07
X =578 72151 KM DX I.7185154 Kn/S5eC
Y =1584,0990 KM DY —e242186672 KF/SEC
7 T600.60219 KM DZ —.80560380 RM/SEC
5.% STANDARD DEVIATIONS A PRIOKI
X 1I5.4 M DX 06130 M/3 X 1154 M DX =061 /5
Y 28.74 M DY .09609 M/S Y 28.74 M DY 0961 M/S
Z 82.69 M DZ L12575 M/S 7 8269 M ~DZ 1257 WM/5
5.5 CURREGPUNDING ORBITAL PARAMETERS [SELENOGRAPRTC TRUE CEDATE]
SMA  0B880.44 KM ECC  .330134 APF ~183.42¢ DEG
LAN 1464557 DEG INC 20.9744 DEG TFP =136.795 SEC
RCA  1785.43 KM PALT 47.3407 KN PER 208558 WIn
APO  3593,46 KM AALT 1855,37 KM TA 351.607 DEG
CAT  1.77543 DEG  LONG 321.919 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH! 11 HRS 5 MIN 506= -301.86
5.8 DATA SUMMARY !
STA DATA START STGP NUMBER  STANDARD
NO. TYPE T IME TIME POINTS DEVIATION  MEAN
62 cCs 5171425 5171642 229 2944 -.0598
41 c3 51/1425 5171557 152 V4014 =.1372
5.9 RESIDUAL PLOTS: NOT AVAILABLE
54 10REMARKS ! MAC TIME REPORT FOR SITE TF!
TIME OF REPORT! PREPARED BY' GEQeSsGUODWIN
DAY 287 » 06 HR s 42 MIN  GAT O«Ds ANALYST

147




5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) Do inare0sl

5¢1 OeDe IDENTIFICATION NO. 1B&1P TAPE NO.
ITEM NO. 18B41P
5.2 EPOCH DAY 232 , 19 t 45 1 $,000 GMT SEQ. NOo 010
HR MIN SEC COMPUTER G

5¢3 STATE VECTOR (SELENOCENTRIC 195040}

X 1281.1161 KM RX «85293853 KM/SEC

Y -3089,8932 KM DY 43422572  KM/SEC

Z__=876.310724 KM DZ «38330749 KM/SEC
5S¢4 STANDARD DEVIATIONS A PRIORI

X 37,17 M DX_,028&4 M/S X 00600 M DX 0000 M/S

Y 27346 M DY 03204 M/5 Y «00GO M DY - o0wd0 M/S
Z 917.9 M DZ_ _«00607 M/S Z 0000 M DZ _ .0000 M/S

5¢5 CORRESPUNDING ORBITAL PARAMETERS (SELENGOGRAPHIC TRUE OFDATE)

SMA 2765.,60 XM £EC 0296421 APF 184.176 DEG
LAN 2424619 DEG INC 12.1370 DEG TFP  =5021.18 SEC
RCA 1945.82 KM PALT 207.731 KM PER 2174521 MIN
APO 3585.,39 KM AALT 1847.30 KM TA 204.160 DEG

LAT 572723 _ DEG LONG 27v+417 DEG

5.6 LUNAR HARMONICS USED' _MOD 4TH CRDER - 10

57 DATA ARC LENGTH! 2 HRS 0 MIN S05= 6740685

5.8 DATA SUMMARY!

STA DATA START STOP NUMBER-  STANDARD

NOe TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 232/1947 23272123 1G4 «0763 ~aD022
61 C3 23271945 232/2058 71 «0388 ~«0019

59 RESIDUAL PLOTS' NOT AVAILASBLE

5« 10REMARKS! *¥HEPQCH REPORT
TIME OF REPORT? PREPARED BY*' GAYLE D. B3ARROW
DAY 287 » C5 HR , 21 MIN GMT OeDs ANALYST

- L. 448




Do-190027-1

5. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)
541 OsDs IDENTIFICATIO! MNO. 1B41P TAPE NO.
ITEM NO. 1B&41P
5.2 EPOCH DAY 232 , 21 * {§ ' 36,930 GMT SEQ. NOGe 010
HR MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 195040)
X 88414060 KM DX —-1.6098283 KM/SEC
Y 1575.,3032 KM DY ¢ 74196652 KM/SEC
Z 83395770 KM DZ =-411746375 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 3Z2.33 M DX 05160 M/35 X 32433 M DX «G516 M/S
Y 1607 M DY «04880 M/S Y 160.7 M DY <0486 M/S
Z 26942 M DZ 38868 M/S Z 269.2 M DZ +3887 M/5
55 CUORRESPONDING ORZITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2766440 KM E&C + 296638 ARF 184.152 DtG
LAN 241,947 DEG INC 12,1333 DEG TFP —483.779 SEC
RCA 1945.78 KM PALT 207.692 KM PER 217.615 MIN
APQ 3587.02 KM AALT 1848,93 KM TA 334.635 DEG
LAT 4.36175 DEG LONG 41,1670 DEG
56 LUNAR HARMONICS USED' MOD 4TH ORDER - 10
57 DATA ARC LENGTH! 1 HRS 12 MIN S05= 664752
5.8 DATA SUMMARY!?
STA DATA START STOP NUMBER STANDARD
NOe. TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 232/1947 23272133 104 + 0763 ~s0Q022
61 c3 232/1945 23272058 71 »0388 -.0ul9
59 RESIDUAL PLOTS' NOT AVAILABLE

5., 10REMARKS! MAP TIME REPORT FOR SITE '8!

TIME OF REPORT?! PRFPARED BY! GAYLE D. BARROwW

DAY 287 » 05 HR » 23 MIN GMT QeDs ANALYST

349




5+ ORBTT DETEFRMIMNATION REZPIRT {LUNAR FLITPSE)
51 OeDs IDENTIFICATION NG. 1B42P TAPE MO,
ITEM NO« 1B42P
5.2 EPOCH DAY 232 4 19 ' 45 ' G.0U0 GMT SEG. NOe 011
. HR MIN SEC COMPUTER G
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X 128046530 KM DX 285319856 KM/SEC
Y =3088,4283 KM DY 43375688 KM/SEC
Z -—880491794 KM Dz 038338261 KM/SEC
54 STANDARD DEVIATIONS A PRIORI
X 17.72 M DX «01415 M/S X <0000 M DX <0000 M/5
Y 132.5 M DY +0G2448 M/S Y 0000 M DY 40000 M/5
Z 438.6 M DZ 00413 M/S Z L0000 M DZ 0000 M/S
545 CORRESPONDING ORBITAL PARAMETFRS (SELENOGRAPHIC TRUE CFDATE)
SMA 276542 KM ECC 296399 APF 183.833 DEG
LAN 242.943 DEG INC 12.0968 DEG TFP -502048%4 SEC
RCA 194575 KM PALT 20U7.664 KM PER 2174499 MIN
APQ 3585,09 KM AALT 1847,00 KM TA 204.158 DEG
LAT 564449 DEG LONG 270.405 DEG
5.6 LUNAR HARMONICS USED!' MOD 4TH ORDER -~ 10
5«7 DATA ARC LENGTH!? 5 HRS 40 MIN 505= 70099
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 232/1947 23370111 259 145303 « 0665
61 C3 23271945 232/2058 71 e9666 + 3623
5¢9 RESIDUAL PLOTS* NOT AVAILABLE )
54 10REMARKS! *##EPOCH REPORT
TIME OF REPORT! PREPARED BY'!' GAYLE D« BARROA
DAY 287 s 05 HR s 40 MIN GMT CeDe ANALYST




D2~ C220~-1

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
Sl 0eDe IDENTIFICATION NC. 1B42P TAPE NOQ.
ITEM NOC. 1842P
52 EPOCH DAY 232 , 21 v (0 ' 36,930 GMT 5EQ. NOs 011
HR MIN SEC COMPUTER G
5+3 STATE VECTOR (SELENUCENTRIC 1950.0)
X 883.96763 KM DX -1.6101418 KM/SEC -
A 1574.4480 KM DY « 74169841 KM/SEC
Z 835+45055 KM DZ =-.11569340 KM/SEC
54 STANDARD DEVIATIONS A PRIORI
X 17.18 M DX 02465 M/S X 17.18 M DX 0246 M/S
Y T6.54 M DY 02416 M/S Y 16454 M DY 0242 M/5
Z 1268 M DZ 18791 M/S Z 12648 M DL 1879 M/S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE CFDATE)
SMA 2766422 KM ECC « 296616 APF 183.809 DEG
L AN 2424272 DEG INC 12.0930 DEG TFP =483.441 SEC
RCA 1945472 KM PALT 207.626 KM PER 217594 MIN
APQ 3586.73 KM AALT 1848,64 KM TA 3344651 DEG
LAT 4441140 DEG LONG 41,1678 DEG
5e6 LUNAR HARMONICS USED' MOD 4TH ORDER - 10
547 DATA ARC LENGTH! 1 HRS 12 MIN 505= 69937
548 DATA SUMMARY !
STA DATA START STOP NUMBER STAMNDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 23271947 23370111 259 1.5303 « 0665
61 c3 23271945 232/2058 71 » 9666 29623
5.9 RESIDUAL PLOTS* NOT AVAILABLE
5« 1LOREMARKS! MAP TIME REPORT FOR SITE B¢ !
i
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 4 05 HR s 43 MIN GMT O«Da ANALYST

-




5« ORBIT DETERMINATION REPORT _(LUNAR FLLIPSE) =40 1708201

541 OeDe IDENTIFICATION NQO. 2B541P TAPE NO»
ITEM NO. 2B41P
5.2 EPOCH DAY 322 5 29 ' 36 ' C.000 GMT SEQs NOs. 028
HR MIN SEC COMPUTER 6

52 STATE VECTOR {SFELENOCENTRIC 1950.0)

X 3445,6764 KM DX 029301694 KM/SEC™

Y- -861.67314 KM DY 274507678 KM/SEC

Z -538.45255 KM DZ 51546490 KM/SEC
5«4 STANDARD DEVIATICNS A PRIORI

‘X 13401 M DX «02351 M/S Q000 M DX «00060 M/S

X
Y 569.6 M DY 29054 M/S Y <0030 M DY Q000 M/S
Z 931.5 M DZ 43065 M/S Z #0000 M DZ 0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689,67 KM ECC +336529 APF 164,668 DEG
LAN 233,793 DEG INC 12,1180 DEG TFP 6062.35 SEC
" RCA 1784.52 KM PALT 4604306 KM PER 2084625 MIN
APO 3594.83 KM AALT 1856474 KM TA 177021 DEG

LAT 356.218 DEG -LONG 215.864 DEG

546 LUNAR HARMONICS USED' MOD 4TH ORDER = 10

57 DATA ARC LENGTH? 3 HRS G MIN S0S= 973403

58 DATA SUMMARY?

STA DATA START STOP NOMBER  STANDARD
NO. TYPE TIME T IME POINTS DEVIATION  MEAN

12 CC3 32272036  322/2300 226 .1995 1377
61 Cc3 32272037 322/2144 130 U662 U T8

5e9 -RESIDUAL PLOTS' NOT AVATLABLE

5+ 10REMARKS? #¥¥EPQCH REPORT
TIME OF REPORT! PREPARED BY.! GAYLE D. BARROW

DAY 287 », 06 HR , Cu MIN GMT O.De ANALYST




. 1500004

S, ORBIT DETERMINATION REZPCRT (LUNAR ELLIPSE S00To-1
5,1 OeDa IDENTIFICATION NOo 2B41P TAPE NO.
ITEM NOs  20G1IP
5.2 EPOCH DAY 322 5 22 ' 23 1 16.6G0 GMT SEQ. NO. -028
{ HR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =1726.8717 KM DX —-s 47021499 *KM/SE'C
Y  379.75779 KM DY ~145294892 KM/SEC
7 23422457 KM DZ ~-1.05578u8 KM/SEC
504 STANDARD DEVIATIONS A PRIORI]
X 1e454 M - DX 203823 M/5 X 1.454 M DX <0382 R/5
Y 304.2 M DY «56420 M/S Y 30442 M DY 5642 M/S
Z 4872 M DZ 83487 M/S Z 487 «2 ™ DZ e 8349 M/S
5.5 CORRESPUNDING URBITAL PARAMETERS (SELENUGRAPHIC TRUZ OFDATE]
SMA T 7690.26 KM ECC 337052 APF 164581 DEG
LAN  232.837 DEG INC 12.1100 DEG TFP =17.4039 SEC
RCA  1783.50 KM PALT 45.4129 KW PER  2G5+693 W%IN
APO  3597.02 KM AALT 1858493 KM TA 358,928 DEG
LAT  3.39389 DEG LONG 36.7922 DEG
576 LUNAR HARMONICS USEDT  FOD &4TH ORDER = 10
5.7 DATA ARC LENGTHT 1 HRS &4 WMIN 505=  973.02
528 DATA SUFMMARY
STA DATA START 5TOP RNOZBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32272036  322/2300 226 .1995 «1377
61 3 32272037 32272144 130 L0662 L0078
59 RESIDUAL PLOTSTY NOT AVAILABLE
5.10REMARKS! MAP TIME REPORT FOR SITE 7B7
TIME OF REPORT! PREPARED BY' GAYLE D. SARROW
DAY 287 5 06 AR 5, 03 MIN ~GNMT O.0. ANALYST

&
{3




ORBIT DETERMINATION REPORT {LJUNAR ELLIPSE)

D2-106250

5,
5.1 O0eDe IDENTIFICATION NO. 2B42P TAPE NO.
TTEN NO. 2843P
5.2 EPOCH DAY 322 , 20 ' 36 ' 0.000 GMT SEQ. NO» 029
HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X 3366.6704 KM DX .29851710  KM/SEC
Y  —467.88774 KM DY  .86999787 XM/SEC
7 —1277.6715 KM DZ  .31677452 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 151.2 M DX .03663 M/& X .0000 M DX <0000 M/S
Y 100.4 M DY +G8303 M/S Y .00CO M DY 0000 M/S
7 439.3 M DZ 19675 F/S 7 .0000 M DZ 0000 %/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  =3.40216 N ECC  6102.92 APE  176.060 DEG
LAN  286.278 DEG INC  99.2027 DEG TFP  2231.68 SEC
RCA  20759.7 KW PALT 19021.6 KW PER  .000000 MIN
APO 000000 KM AALT  .000060 KM TA 7642391 DEG
CAT 289.882 DEG  LONG 79.6626 DEG
5.6 LUNAR HARMONICS USEDT ~MOD 4TH ORDER = 10
5.7 DATA ARC LENGTH'T 6 FHRS 10 WIN S0S=  F.0E+
5.8 DATA SUMMARY?
STA DATA START STOP NOWBER — STANDARD
NOs TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32272036  323/0229 431 6283.2936 134E.1264
3 <3 33272037 32272144 150 2GU.8683 —485.9260
5.9 RESIDUAL PLOTST NOT AVAILABLE ‘
5, TOREMARKSY ¥FEFEPOCH REPORT
THERE IS A SLIGHT PROBLEM OF NON-CONVERGENCE WITH THIS
MODEL [T EEREEEREK TRY AGAIN 1881011
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 , 07 AR 5 20 MIN GNT 0.D. ANALYVET
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5, ORBIT DETERMINATION REPORT (LuNAR ELLIPSE} Ve )
Sel1 OeDo IDEMNTIFICATION NOo 2D41P TAPE NO.
ITET NGe  2D&LP
5.2 EPCCH DAY 326 4 22 t 45 v 0.000 GMT SEQ. NO. 059
HR MIN SEC COMPUTER ©
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0})
X 25598,4,5128 KM DX —.8%418042 KM/SEC
Y 1409,2484 KM DY 060149358 KM/SEC
Z 1012,02C09 KM DL 0 39232396 KM/ SEC
5e¢4 STANDARD DEVIATIONS A PRTORT
X 2190 M DX 00873 M/5 X  «GC000 M DX .QC00 M/S
Y 171.9 M DY «05291 M/S Y <0000 M DY +0000 M/S
Z 185.9 M DZ 10033 M/S Z  «0000 M Dz .0000 M/S
5.5 CORRESPONDING ORBITAL PARANMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.45 K ECC 338283 APF 167.378 DEG
LAN 178,977 DEG INC 11.9282 DEG TFP  =3530.28 »EC
RCA 1779.64 KM PALT &4le55u4 KM PEK 208.5%9 MIN
APO 3599.26 KM AALT 1861.,17 KM TA 2250350 DEG
LAY 641593 DEG LONG 211.139 DEG
56 LUNAR HARMONICS USED® MOD 4TH ORDER - 10
57 DATA ARC LENGTH? 3 HRS 0 MIN 505= 1583.1
5.8 DATA SUMMARY!
STA DATA START 5TOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 32672252 327/01409 113 «2665 - 0296
61 C3 326/225v 327/0109 131 «2579 « U397
5.9 RESIDUAL PLOTS* NOT AVAILABLE
S5el0OREMARKS? ¥%#EPOCH REPORT
TIME OF REPORT! PREPARED BY!'! GAYLE D. BARROW
DAY 287 » 09 HR s 03 MIN GMT O.De ANALYST




Dotnimors
5. ORBIT DETERMINATION RFPORT (LUNAR ELLIPSE) :

51 QaDe IDENTIFICATION NO. 2D&1P TAPE NOQ.
[TEM NOC. 2D41P
5¢2 EPOCH DAY 326 9 23 ¢ 47 1 13,720 GMT SEQs NOs 059
HR MIN SEC COMPUTER G

S5e¢3 STATE VECTOR (SELENUCENTRIC 1950.,0)

X =1789.3043 KM DX ~a07395130 KM/SEC

Y __=T7.6610247 KM DY -~1,5782505 KM/SEC

Z -404851405 KM DZ =1.0769215 KM/SEC
S5e¢4 STANDARD DEVIATIONS A PRIORI

X 14355 M DX 402402 M/S X le355 M DX 0240 M/53
Y 20461 M DY 16315 M/S Y 20461 M DY 1632 M/S

Z 19.37 W™ DZ 423779 M/S Z 1%9.37 M VZ 2378 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE)

SMA 2690434 KM E&C $338731 | APF 167.468 DEG
LAN 1784377 DEG INC 11.9185 DEG TFP 2034043 SEC
RCA 1779.04 KM PALT 40.9459 KM PER 208.702 MIN

APO 3601464 KM AALT 1863.55 KM TA 12,5096 DEG

LAT «004566 DEG LONG 358.3586 DEG

5¢6 LUNAR HARMONICS USED' MOD 4TH ORDER =~ 10

57 DATA ARC LENGTH? U HRS 59 MIN S05=  1583.1
He8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
i2 CC3 32672252 327/vll9 113 « 2665 ~e0295
61 c3 3267225V 327/G1¢9 131 22579 « 0397
5«9 RESIDUAL PLOTSY NOT AVAILABLE
5« 10REMARKS! MAP TIME REPORT FOR SITE DT
TIME OF REPORT! PREPARED BY!' GAYLE D. BARROW
DAY, 287 , 09 HR , 06 MIN GMT OeDe ANALYST




D2-100820-1

5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OsDo IDENTIFICATION NO. 2D&2P TAPE NOe
TTEV NCs  2042P
5.2 EPOCH DAY 326 s 22 ' 45 '  (.00C GMT SEQ. NO. 060
AR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950+0)
X 2598,16U5 &M DY = 89425632 KR7/SEC
Y  1412.0732 KM DY  «60243863 KM/SEC
7 100846360 KM DZ 39069579 KNM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 17.90 M DX 00713 M/S X <0000 ™ DX .COGCO M/S
Y 138.1 M DY 04353 M/S Y 0000 M DY .0000 M/S
Z 148.9 M DZ 408309 M/S Z »0U00 M DZ «GO0U N/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.36 KW ECC  .330266 APF T 167.586 DEG
LAN  178.981 DEG INC 11.78uL8 [DEG TFP -3530.,20 SEC
RCA ~ 1779.64 KM PALT 41.5537 KM PER — 208.588 MIN
APO  3599,08 KM AALT 1B860.99 KM TA 225,350 DEG
LAT 6.33871 DEG  LONG 211164 DEG
56 LUNAR HARMONICS USED' MOD &TH ORDER — 10
5.7 DATA ARC LENGTH' 6 HRS 10 MIN S0G6= 647948
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3  326/2252  327/0439 229 W4564 W0G287
61 c3 32672250 327/0109 131 T3704 L1387
5.9 RESTDUAL PLOTST NO! AVAILABLE
5+ IOREMARESY *¥XEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 s 00 HR » 23 MIN  GMT O+De ANALYST
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(LUNAR ELLIPSE)

i

5. ORBIT DETERMINATION PEPORT
5.1 OeDe IDENTIFICATION MNO. 2D42P TAPE NO.
ITEM NOs 2042P
5.2 EPOCH DAY 326 5 23 * 47 ' 13,720 GMT SEQ. _NOs 060
HR MIN SEC COMPUTER G
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X -1789.3051 K# DX =—.07353909 KM/SEC
Y -8.0809393 KM DY ~1.5810133 KM/SEC
Z ~414110319 KM DZ -1.0728495 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X #9738 M DX .01959 M/S X 9738 M DX 40196 M/5 .
Y 15.51 M DY +13265 M/S Y 1531 M DY #1327 M/5
Z 17.64 M DZ 19433 M/S Z 17«64 M DZ  +1943 M/5
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2690.25 KM E&C +338709 APF 167+.476 DEG
LAN 178.381 DEG INC 11.7711 DEG TFEP 2034121 SEC
RCA 1779.04 KM PALT 40,9489 KM PER 2084691 MIN
APO 3601446 KM AALT 1863,37 KM TA 125143 DEG
LAT «002014 DEG LONG 3584371 DEG
5.6 LUNAR HARMONICS USED' MOD 4TH ORDER - 10
5«7 DATA ARC LENGTH! U HRS 5% MIN S05= 5479.5
5.8 DATA SUMMARY!
STA DATA START STCP NGHMBER STANDARD
NOCs TYPE TIME TINME POINTS DEVIATION MEAN
12 cC3 32672252 227/0439 229 245064 «0287
61 C3 32672250 327/0109 131 «3704 «1387
5.9 RESIDUAL PLOTSY NOT AVAILABLE
5¢10REMARKST MAP TIME REPORYT FOR SI1T7Tg 'DY
TIME OF REPORT! PREPARED BY' GAYLE D+ BARROW
DAY 287 5 09 HR s 26 MIN GMT QeDs ANALYST
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) L.2-100C20-1
Se1 OeDe IDENTIFICATION NOC. 3D41P TAPE NO.
ITEM NOe 3D&GIP
5.2 EPOCH DAY 49 » & t 13 0.00C GMT SEG. NO« 077
MR MIN SEC COMPUTER ™ G
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X =496.30997 KN OX  =.896222545 KW/ SEC
Y. 2975.8271 &M DY =o42936136 KM/SEC
Z  1713.5133 KM DZ  »12341001 KM/SEC
54 STANOARD DEVIATIONS A PRIORI
X 1003 M DX 13755 M/S X e OQUT M DX . COQ0 M/5
Y 447.8 M DY «20630 M/S Y .000C M DY L0000 M/S
Z B800.3 M DZ +28258 /5 Z »0000 ¥ DZ 0000 M/3
5.5 CORRESPUNDING ORSITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688.94 KM E&C « 337013 APF 180820 DEG
LAN  184.552 DEG INC  20.3967 DEG TFP —4854.51 SEC
RCA 178273 KM PALT 44.6408 KM PER 2084539 HMIN
APC 3595,15 KM AALT 1857.,G6 K TA 20le751 DEG
LAT Te 70692 DEG LONG 205.895 DEG
5.6 LUNAR HARMONICS USEDT VoD &TH ORGER = 10
5.7 DATA ARC LENGTH' 3 HRS 0 MIN 5055 1175.8
5.8 DATA SUMNMARY?
STA DATA START STOrR NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATICN  MEAN
41 C3 4970614 4S5 /0652 39 .1734 -.0966
41 CcC3 4970705 49 /6834 181 « 2867 -.0515
12 C3 4970706 4970709 4 .1309 «6301
12 cC3 G5/9613 4970659 3 1502 =, 0655
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ LOREMARKS? ¥¥XEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE De BARROW
DAY 287 » 09 HR s 45 MIN _ GMT 0.Ds ANALYST




5. ORCIT DETERMINATIGN SEFORT (LUNAR ELLIPSE) D2-100820-

561 OoDos IDENTIFICATIOQN NC. 3D41° TAPE NOw
ITEM NCe 3D4&41P
52 EPOCH DAY 49 s 7t 32 ¢+ 254310 GMT SEQ. NO. 077
HR MIN SEC COMPUTER G

563 STATE VECTOR (SELENOCENTRIC 195040)

X =536.00008 KM DX 1.7337637 KMsseC

Y =1589,1609 KM DY =—.23309365 KM/SEC

Z =608+56150 KM DZ -.78293732 KM/SEC
54 STANDARD DEVIATIONS A PRIORI

X Ti.78 ¥ DX 27425 M/S TTafa M DX 2743 M/S

X
Y 13.12 M DY 51247 M/S Y 13.12 M DY .5125 M/$S
Z 1Ule3 M DZ 75783 hi/ss Z 1Cle5 M bZ 7578 M/5

55 CURRESPOUNDING CR3ITAL PARAMETZRS (SELENCGRAPHIC TRUE OFDATE)

SMA 2689,96 KM ECC »33751¢4 APF 180,928 DEG
LAN 183,806 DEG INC 20,3872 DEG- TFP -88.8533 SEC
RCA 1782+06 KM PALT 43,5731 KM PER 2084659 MIN
APQ 3597.87 KM AALT 1859.78 KM TA 354.524 DEG

LAT 158270 DEG LONG 359.542 DEG

56 LUNAR HARMONICS USED' MOD 4TH ORDER - 10U

S5¢7 DATA ARC LENGTH! 1 HRS 16 MIN SCS=  1173.9

fm

58 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOs. TYPE TIHME TIiM POINTS DEVIATION MEAN
41 C3 49/0614 £9/0652 a9 « 1734 -.0966
41 3 4970705 4970634 181 « 2887 ~«0515
12 C3 4970706 49/07C9 4 v 1307 «6301
i2 cC3 4970613 4970659 43 21402 ~eUBES

5.9 RESIDUAL PLOTSt NOT AVAILABLE

5+ 10REMARKS? MAP TIME REPORT FOR SITc D!
TIME OF REPOURT? PREPARED BY' GAYLE D. BARROW
DAY 287 » 09 HR s &7 MIN GMT O«bDe ANALYST




be ORBIT DETERMINATION REPURT (LUNAR ELLIPSE) D2~ 1n0non-1

Sel CeDe IDENTIFICATION NC. 3D42P TAPE NO.
[TEM NOW  3042P
52 EPOCH DAY 49 s 6 ' 13 ' 0,000 GMT SEQ. NO. 078
HR MIN SEC COMPUTER G

5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)

X =495.94436 KM DX  -.89560551 Ki/SEC
' Y 297348197 KM DY —+43025832 KM/SEC
A 17171525 KM DZ e12460368 Km/SEC

54 STANDARD DEVIATIONS A PRIORI

X 32469 M DX #05ul5 M/5 X «0G00 M DX 40000 M/S
Y 156.2 M DY 07470 M/S Y «000C M DY 0000 M/S

Z 279.6 M DZ .10152 M/S Z «0000 M DL 0000 M/S

5¢5 CURRESPUNDING ORBITAL PARAMETZRS (SELENOGRAPHIC TRUE UFDATEL)

SMA  2688.91 RN ECC  .337074 APF  180.957 DEG
LAN 1844491 DEG  INC  20.5193 DEG  TFP ~4854.62 SEC

RCA 1782.68 KM PALT 4445945 KM PER 2084536 MIN
APQ 3595.14 KM AALT 1857,05 KM TA -201.747 DEG

LAT Te77563 DEG LGNG 205.889 DEG

5¢6 LUNAR HARMONICS USEDt #~OD 4TH ORDER =~ 10

57 DATA ARC LENGTH? & HRS 10 MIN 505= 10178

58 DATA SUMMARY!'

STA DATA START STOF NUMBER STANDARD

NO« TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 49/0614 4970652 39 +3003 ~e3457
41 cC3 49/0705 4971203 412 « 7383 -e0260
12 C3 4970706 £9/0709 4 +1598 » 3284
12 cC3 49/0613 4970659 43 « 20686 —e3317

5«9 RESIDUAL PLOTSY NOT AVAILASBLE

5« 1OREMARKS? *##¥EPOCH REPORT
TIME OF REPORT! PREPARED BY! GAYLE D. BARRO4
DAY 288 » 02 HR , 42 MIN GMT O«De ANALYST

. A, &y = — rehar man—rme—



(LUNAR _ELLIPSE) D2-100320-1

5. ORzIT DETERMINATION REPGCRT
561 0oDe IDENTIFICATION NOo 3D62P TAPE NO.
ITEM NOCe 30D42P
5.2 EPOCH DAY 49 , 7 1 32 1 25,310 GMT SEQ. NO. 078
. HR  MIN SEC COMPUTER G
53 STATE VECTOR (SELENOCENTRIC 1950.9}
X =535.74438 KM DX  l.7325884 KM/SEC
Y =1589,0272 KM DY —.23037351 KM/SEC
Z -609.02168 KM DZ -.786255u4 KM/SEC
5e4 STANDARD DEVIATIONS A PRIORI
X 29009 M DX 09835 M/S X 29.09 M DX 40983 /S
Y 3.612 4 DY 18287 M/5 Y 3.612 M DY «1829 M/5S
Z 32.66 M DZ +27U07 M/S Z 32.66 M DZ 2701 M/S
Se5 CORRESPGNDING ORBITAL PARANMETERS (SELENOGRAPRIC TRUE OFDATE)
SMA  2689.94 KM ECC .3375%4 APF  181.005 DEG
LAN  1B3,745 DEG INC 20,5098 DEG TFP =88.9621 SEC
RCA  1782.92 KM PALT 43.9292 Km PER 2084656 m™MIN
APO 35G67.86 KM MALT 1859,77 £M TA 354.517 DEG
LAT 156728 DEG LCNG 359.550 DEG
5.6 LUNAR HARMONICS USED' MOD &41H ORDER - 10
5e7 DATA ARC LENGTH?! 1 HRS 16 MIN 505= 10141
5¢8 DATA SUMMARY!
STA  DATA START STOP NUMBER _ STANDARD
NOs TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3 4970614 4970652 39 .3003 -e3457
41 CC3 4979705 49/12G3 %12 w7383 —.02560
12 c3 49/0706 4970709 4 .1598 «3284
12 CcC3 4970613 4970659 %3 <2066 —e3317
5.9 RESIDUAL.PLOTS! NOT AVAILABLZ
5e lOREMARKST MAP TINME REPORT FOXK SITE D¢
TIME OF RCPORT! PREPARCD BY' GAYLE D. SARROW
DAY 288 » 02 AR » &4& MIN _ GWT OeDe ANALYST
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B7-106720-1

Se ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)
5.1 OeDs IDENTIFICATION NOo 2F41P TAPE NC.
ITEM No. 2FaiP
Sa2 EPOCH DAY 329 » 6 * 50 ' 0.000 GMT SEQs NOe 109
HR MIN SEC COMPUTER G
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X 499.06619 Ki DX —-1.4924954 <KM/SEC
Y 1938,0774 KM DY =-.13003276 KM/SEC
Z 1327,9962 KM DZ -—e12261597 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI
X 96431 M DX 01132 N/S X «G0c0 M DX~ «0000 M/S ]
Y 35647 M DY 05396 M/S Y <0000 M DY +0000 M/5S
Z 4BTe4 M DZ «19999 M/5 Z +0000 ™ DZ <0000 M/S
545 CORRESPUNDING ORSITAL PARAMETERS (SELENOGRAPAIC TRUE OFDATE)
SMA 2689.46 K EEC «336806 APF 1628.990 DEG
LAN 147.432 DEG InC 11.6185 DEG TFP  =1849.14 SEC
RCA 1783.63 KM PALT 45.5437 KM PER 208.6C0 MIN
APO 3595.,29 KM AALT 1857.20 KM TA 268.763 DEG
LAT 11.5458 DEG LONG 224.928 DEG
5«6 LUNAR HARMONICS USEDT WMCD 4TH ORDER - 10
57 DATA ARC LENGTH! 3 HRS 0 MIN SCS=  1906.8
58 DATA SUMMARY!
STA DATA START STOF NOMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 329/0706 32970916 159 « 2824 -«0030
12 cCs3 32970650 329/0916 190 e 2047 -+1007
549 RESIDUAL PLOTS' NOT AVAILABLE
5« LOREMARKS!? ###EPOCH REPORT
TIME OF REPORT?! PREPARED BY' GAYLE D. BARROW
DAY 287 s 07 HR s &4 MIN GiHT O«De ANALYST
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(LUMNAR_ELLIPSE)

22~ ,1.0820-1

5S¢ ORBIT DEIERGINATION REPWIT
561 OsDe IDENTIFICATION $Cs ZF&1P TA4PE MO,
ITEM nOs 2F41P
5.2 EPQOCH DAY 329 5 7 ¢+ 21 ' 15,180 GMT SEQ. ND. 109
HR Al SEC COMPUTER ‘G
53 STATE VECTOR (SELENCCENTRIC 1950.0)
X =1760.4619 KM DX =-e31770866 KM/SEC
Y 253439302 KM DY =145604389 KM/SEC
Z 12140975 K™ DZ =1.06T74127 XM/3EC
54 STANDARD DEVIATIONS A PRIORI
X 54806 ™ DX «0f871 /5 X 54806 ™ DX 0787 M/S
Y 141.9 M DY +29299 M/5 Y 141,9 M DY +2930 M/S
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUL OFDATE)
SMA 2689492 KM EéC «337049 APF 169,069 DEG
LAN 147.1G8 DEG INC 11.8198 DEG iFP 2545160 SEC
RCA 178328 KM PALT 45.1933 Ko PER 2084853 MIN
APQ 3596455 KM AALT 1858,46 Ki TA 1.57169 DEG
LAT 1.90900 DEG LONG 317.943 ODEG
546 LUNAR HARMONICS USED' HMOD 4TH ORDER - 10
57 DATA ARC LENGTH! ¢ HRS 28 MIN 505= 1905.3
58 DATA SUMMARY!
STA DATA STARTY STOP NUAMBER STANDARD
NQOe TYPE TIME TImE POINTS DEVIATION MEAN
41 C3 32970706 329/0916 159 « 2824 ~+0030
12 CC3 329/065v 329/0916 199 2647 -+1007
5.9 RESIDUAL PLOTS' NOT AVAILASLLE
5¢10REMARKS! MAP TIME REFORT FOR SITE tF?
TIME OF REPORT? PREPARED BY' OGAYLE D. BARROW
DAY 287 s 07 HR s 47 MIN GAT OsDs ANALYST
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5o ORBIT DETERMINATION REFCWT (LUNAR ELLIPSE}
5¢l OeDo IDENTIFICATION jhua 2F&4ZP TAPE NO.
[TEa Noe 2FBZP
5.2 EPOCH DAY 329 , 6 ' 50 ' (C.000 GMT SEGs MOe 110
HR MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 459045249 KM DX —1.4925%952 Kia/5EC
Y 1936.5512 KM DY ~a13017760 KM/SEC
Z 1329.2767 KM DZ =.12186207 KM/SEC
5«4 STANDARD DEVIATIONS A PRIORI
X 25e53 M DX 00301 M/S X 20000 M UX <0003 M/S
Y 91.87 M DY «01555 M/5 Y <0000 M BY «0000 M/S
Z 12449 M DZ o0544GC /8 Z  «0U00 M DZ 0000 WM/S
5¢5 CORRESPUNDING ORSITAL PARAMETERS (SELENOGRAPAIC TRUE UFDATE}
SMA 2689438 KM EéC 336794 APF 168.6159 DEG
LAN 1474590 DEG INC 11.8688 ODEG TFP =~1848.96 SEC
RCA 1783461 KM PALT 4545241 KM PER 208.591 MIN
APO 3595415 KM AALT 1857.06 KM TA 268.768 DEG
LAT 11.5855 DEG LONG 2244915 DEG
5.6 LUNAR HARMONICS USED!' MOD 4Th ORDER - 10
57 DATA ARC LENGTH! 6 HRS 1C MIN 50S8= 10526
548 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 c3 349/070C6 32970917 160 4277 e2212
451 CC3 329/1023 32971247 197 «5574 —-e2573
12 cC3 329/065v 329/0917 191 « 4470 01600
5¢9 RESIDUAL PLOTS' NOT AVAILABLE
5+ JUREMARKS! ®¥¥REPOCH REPORT
TIME OF REPORT? PREPARED BY' GAYLE D. BARROW
DAY 287 5 03 HR s 48 MIN GMT OeDs ANALYST




D2-100820~]
5 ORBIT DETERMINATION KEPURT (LUNAR ELLIPSE)

541 OeDe IDENTIFICATION NOo 2F&42P TAPE NG
ITEM NO. 2F42P
5.2 EPOCH DAY 329 , 7 ¢+ 2% ' 154,180 GMT SEQ. NO. 110
HR MIN SEC COMPUTER G

53 STATE VECTOR ({(SELENOCENTRIC 1950403

X =1760.4467 KM OX —431792660 KM/SEC

Y 2520805065 KM DY —145596122 KM/SEC

A 132.5174] KM DZ -1.0685552 KhM/5EC
54 STANDARD DEVIATIONS A PRIORI

X 14855 M DX 02073 M/S X 1l.855 M DX 0207 M/5
Y 38457 M DY 07550 M/S Y 38457 M DY 0755 M/S

Z 95.03 M DZ 10408 M/3 Z 95403 M DZ L1041 M/S

5+5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAFHIC TRUE OFDATE)

SMA 2689.84 KM ECC 337037 APF 168.698 DEG
LAN 147.266 DEG INC 11.8681 DEG T1FP 2547009 SEC
RCA 1783.26 KM PALT &45.1743 KM PER 208¢644 MIN
APO 3596.42 K AALT 1858433 KM TA 1.58309 DEG

LAT 1.94911 DEG LONG 317.947 DEG

5¢6 LUNAR HARMONICS USED' MOD 4TH GORDER - 10

57 DATA ARC LENGTH? 0 HRS 28 MIN 505= 10457

5¢8 DATA SUMMARYY

STA DATA START . STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 329/0706 329/0917 160 4277 22212
41 cCs3 329/1023 329/1247 197 «5574 -2573
i2 cC3 329/0650 329/0917 191 4470 1600

»

549 RESIDUAL PLOTS! NOT AVAILABLE

5¢10REMARKS!? MAP TIME REPORT FOR SITE tF!

TIME OF REPORT? PREPARED BY' GAYLE D. SARRGW
DAY 287 + 08 HR » 51 MIN GMT OoDe ANALYST




Fa Ve -~ ")
£ 2-15072041

5. ORBIT DETERMINATION REPONT (LUNAR ELLIPSE)

Sel QeDs IDENTIFICATION NOo 3F41P TAPE NO
ITeil NOe  3F4&4LF
5.2 EPOCH DAY 52 » v t 50 ' L.000 GMT SEQe NOo 127
HR MIN 5zC COMPUTER G

563 STATE VECTOR (SELENCCENTRIC 195040)

X =~2065,8887 KM DX  =«40307276 KM/SEC

Y 122741380 KM DY =-141433690 Kii/SEC

Z 147044276 KM DZ ~-e43278027 KM/SEC
5«4 STANDARD DEVIATIONS A PRIORI

X 332.5 M DX 406760 M/S 2 JUU0 M UX  «00C0 M/5

A
Y 298.9 M DY «12411 M/5 Y «O00C0 M DY .0000 M/S
Z T22.3 M DZ «26767 M/S Z 0000 M DZ <0000 M/S

5«5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SHMA 2688452 KM ECC «335830 APF 132750 DEG
LAN 147.562 DEG INC 21l.275]1 DEG TFP  -273Q0.06 SEC
RCA 1785.64 KM PALT 47.5452 KM PER 2064490 MIN
APC 3591.49 KM AALT 1853.31 KM TA 242.844 DEG

LAT 19.2945 DEG LONG 211.5600 DEG

+6 LUNAR HARMOMICS USED' MOD 4TH ORDER - 10

\n

547 DATA ARC LENGTH! 3 HRS G  MIN 505= 582048

5¢8 DATA SUMMARY!

STA DATA START 5TGP NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION MEAN

62 Cc3 52/0127 52/0312 175 #5055 «0287
62 cC3 52/0052 5270113 18 «0471 ~«1203
12 C3 52/0054 52/0113 20 «0831 -4 42
iz cC3 52/0124 5270313 198 s 4795 -s0751

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+ 10REMARKS' ¥FXEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D» BARROW
DAY 288 , 03 HR 5 05 MIN  GMT OoDe ANALYST

467




D2-100820-1
5, QREIT DETERMINATION REPGHT (LUMAR EILIPSE)

D01 QDo JDENTIFICATION i1Qe 3F&1P TAPE NO.
ITEM NOe. 3F4lP
5.2 EPGCH DAY 52 4, 1 ¢ 33 ' 37,810 GMT SEG. NC. 127
HR MIN SEC COMPUTER G

53 STATE VECTOR ({(SELENUCENTRIC 1950.0)

X =571e28237 KM DX le7145618 RKM/SEC

Y =-1587.8188 KM DY ~—423476429 KM/SEC

Z =-596483008 KM DZ =—e81251447 KM/SEC
54 STANDARD DEVIATIONS A PRIORI

X 91432 M DX «27584 M/S X 9l.32 M DX * 2788 M/S
Y 17448 M DY 428386 M/S Y 174.8 M DY <2839 M/S

L 3T7e7T M DL 67148 M/S Z 3777 14 DZ  «6715 M/S

5¢5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689+34 KM ECC 336125 APF 182.796 DEG
LAN 147.129 DEG INC 21.2751 DEG TFP  ~132.310 SEC
RCA 1785439 KM PALT 4742953 KM PER 2084586 MIN
APO 3593.29 KM AALT 1855.20 KM TA 351.881 DEG

LAT 1.92857 DEG LONG 322.168 DEG

506 LUNAR HARMONICS USED' MOD 4TH ORDER - 10

57 DATA ARC LENGTH? L HRS 40 MIN 505= 5817.2

58 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION MEAN
62 Cc3 52/0127 52/0312 175 «5055 « 0287
&2 cC3 5270052 52/0113 18 «0471 —«1203
12 C3 52/0054 52/0113 20 «0831 o442
12 o) 52/0124 52/G313 198 « 4755 ~s0751

59 RESIDUAL PLOTS' NOT AVAILAGLE

5«10REMARKS! MAP TIME REPORT FOR SITE F!
TIME OF REPORT! PREPARED BY' GAYLE D. BARROCW
DAY 288 » 03 HR s 08 MIN GMT O«De ANALYST




™ - -~
LI S YWY T

5. ORBIT PETLRMINATICON REFGRT (LUNAR ELLIPSE) EEA NS PN VIS
5061 0oDe IDENTIFICATION NOo 3F42P TAPE NGO
- ITEM NO« 3Fa2P
5«2 EPOCH DAY 52 » 0 ' 50 ' 0.00C GMT SEQ. NO. 128
HR A IN StC CORPUTER G

3.3 STATE VLCTOR (SELEMCCENTRIC 1v5040)

X =2070.8252 Kifl DX  —e4404&09722 AM/5EC
Y 1231.8G610 KM DY =~1.1413288 Kil/SEC
Z 1459.4207 KM DL ~o0436729v0  KM/SEC

504 STANDARD DEVIATIONS A PRIORI
X 151.,7 M DX 03106 M/S A <0000 M DX 0000 M/S
Y 136.1 M DY «06013 M/S ¥ «0C00 ™ DY 0000 M/S
Z 3307 M DZ 12876 M/S Z <0000 M DZ <0300 M/S

CORRESPONDING ORJITAL PARAMETERS (SELENUGRAPHIC TRUE OFDATE)

5¢5
SMA 2686044 KM ECC «335803 APF 183+211 DEG
LAN 147.094 DEG INC 20.9130 CEG TFP  ~2750.00 SEC
RCA 1785465 KM PALT 47.5622 KM PER 208.481 HMIN
APO 3539122 KM AALT 1b53.13 Ko TA 242.845 DEG

LAT 19,0402 DEG LONG 211.669 DEG

5«6 LUNAR HARMONICS USED' MOD 47TH ORDER - 10

5.7 DATA ARC LENGTH! 6 HRs 10 MIN §08= 10218

T

58 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION MEAN
&2 c3 52/0127 52/0312 175 «5614% 2 05C2
62 CC3 52/0052 52/G113 18 « 0997 -~«1503
12 C3 52/0054 5270113 20 0892 ~+2910
12 cCc3 52/0124 52/0643 414 4936 ~+1088

549 RESIDUAL PLOTS* NOT AVAILASBLE

5« IOREMARKS! ¥#AEPOCH REPORT
TIME OF REPORTH PREPARED BY'r GAYLE D. BARROW
DAY 288 4 03 HR » 27 MIN GMT Qels ANALYST

5 [
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5o ORBIT DETERMINATION REPCGRT (LUMNAR _FLEIPSE)
5¢]l Oola IDENTIFICATIC, NI« 3F42P TAPE NO. -
ITEM NCe. 3F42P
2«2 EPOCH DAY 52 , 1 ' 33 ' 37.810 GHMT SEQs HO. 128
HR MIN SEC COMPUTER G
53 STATE VECTOR (SELENCCENTRIC 195040}
X =57245918C KM DX 17187410 KM/ SEC
Y ~—1585.2325 KM DY -.23909057 kin/S5EC
Z —602+43346 KM DZ -.80235760 KiM/SEC
5e4 STANDARD DEVIATIONS A PRIORI
X 43,98 M DX «12657 M/S X 43,98 M DX <1266 M/S
Y 84443 M DY 13190 M/S Y B4443 M DY «1319 M/S
Z 18C.8 M DZ «31086 M/S Z 18U.8 M DZ +310G M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.,25 KM ECC +336100 APF 183.259 DEG
LAN 146.661 DEG INC 20,9131 DEG TFP  ~132.,257 SEC
RCA 1785439 KM PALT &7.3024 KM PER 2084575 MIN
APO 3593,10 KM AALT 1855.01 KM TA 351.884 DEG
LAT le73186 DEG LONG 322.122 DEG
5«6 LUNAR HARMONICS USED' MOD 4TH ORDER = 10
57 DATA ARC LENGTH? 0 HRS 40 MIN 50s= 10213
5.8 DATA SUMMARY'!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 52/0127 5270312 175 « 2614 «0502
62 CC3 52/0052 5270113 18 « 0997 -¢1503
12 Cc3 52/0054% 5270113 20 « 0892 ~+2910
12 cC3 5270124 5270643 414 « 4936 ~-+1088
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS ! MAP TIME REPORT FOR SITE 'F?

TIME OF REPORT!

PREPARED BY!

GAYLE D. BARROW

DAY 288 , 03 HR , 29 MIN

GMT

0

oD

ANALYST
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S5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSFE)
S5¢1 O«De IDENTIFICATION NQO. 3D&1M TAPE NO.
ITEM NOs  3D41M
5.2 EPOCH DAY 48 , 19 ¢ 42 ¢+ 0,000 GMT S5EQ. NC. 79
HR MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X —191.55122 " KM DX -=«90739168 KM/SEC
Y 309245448 KM DY -.31815351 KM/SEC
Z 167045531 KM DZ «19424675 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI
X 22,96 M DX 03793 M/S X +0000 M DX 40006 M/S
Y 118.6 M DY «05970 M/S Y 0000 M DY -0000 M/S
Z 227.8 M DZ 07601 M/S Z L0000 M~ DZI .3000 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUZ OFDATE)
SMA 2689.68 KM ECC 0336742 APF 180.790 DEG
LAN 130.232 DFG INC 20,9392 DEG TFP  -5176.93 SEC
RCA 1783455 KM PALT 45.4626 KM PER 2084555 MIN
APO 3594460 KM AALT 18556451 KM TA 196.599 DEG
LAT 613106 DEG LONG 206.535 DEG
5.6 LUNAR HARMONICS USED' MOD 4TH ORDER - 10
57 DATA ARC LENGTH! 2 HRS 40 MIN 508= 1147.0
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 4872013 48/2203 152 2242 -+0306
62 g3 4871942 4872003 20 «2520 -+U101
12 CC3 4872013 48/2157 166 1961 -.0680
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5«10REMARKS? ###EPOCH REPORT
TIME OF REPORT? PREFARED BY' GEQ.S5.GOODWIN
DAY 287 4 09 HR 4 47 MIN GMT OeDs ANALYST

27
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) a
5s1 OeDe IDENTIFICATION NOo 3D41M TAPE NO.
ITEM NO. 3D&IW
5s2 EPOCH DAY 49 , 7 t 32 1 25,310 GMT SEQ. NOs 79
" HR  MIN  SEC COVPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950+0)
X  =538.32080 KM DX  1.7280710 KM/SEC
Y =-1588.6822 KM DY =-.22727281 KM/SEC
Z =609.21503 KM DZ -.79620914 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X I131.3 M DX .09682 M/§ X I131.3 ™ DX 09856 W/S
Y 27416 M DY ,13083 M/S Y 27416 M DY L1308 M/S
Z 59,29 M DZ .22452 M/5  Z 59.29 M DZ 2245 M73
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE]
SMA 2690.11 KM ECC  +337398 APF181.209 DEG
LAN 183,566 DEG  INC  20.8477 DEG TFP =-90.7654 SEC
RCA 1782.47 KM PALT 44,3810 KF  PER  208.675 FIN
AP0 3597.75 KM AALT 1859.66 KM  TA 354.409 DEG
LAT 1.55833 DEG  LONG 359,469 DEG
5.6 LUNAR HARMONICS USECT  FOD &TH GRGER = 10
5.7 DATA ARC LENGTH' 11 HRS &7 WIN S05= ~107647
508 DATA SUMMARY !
STA DATA START STOP NUWBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
62  C3 48/2013  48/2203 152 $2242  -,0306
62 CC3 4871942 4872003 20 0920 =.0101
12 CC3  48/2013  48/2157 166 «1961  -.0680
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS MAP TIME REPORT FOR SITE D!
TIME OF REPORT! , PREPARED BY'!  GEO.S-GOODWIN
DAY 287 , 09 HR » 51 MIN  GMT OeDe ANALYST

172
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D2-1egnel

S5s  ORBIT DETERMIMNATION REPORT (LUNAR ELLIPSE)

-1

51 O«Do IDENTIFICATION NQOs 3F41M TAPE NOs
. ITEM NOes 3F&4liM
5«2 EPOCH DAY 51 5 14 *t 25 t 0,000 GMT SEQe NO. 129
HR MIN SEC COMPUTER B

53 STATE VECTOR (SELENGCCENTRIC 195C.0)

X =2076.4323 KM DX —-«3934803% Kbi/SEC

Y 1205.4588 KM DY -1.1495586 KM/SEC

Z 1449,6935 KM DZ -.44288583 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 55454 M DX ,01184 M/S X 0000 M DX +00G0 M/S
Y 6134 M DY .01828 M/$S Y_ «0000 M DY +0Q000 M/S

Z 1314 M DZ 03737 M/S Z L0000 M DZ  .0000 M/S

545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688.,52 KM ECC 0336282 APF 182.835 DEG
LAN 153.031 DEG INC 20.9832 DEG TFP  -2719.93 SEC
RCA 1784,42 KM PALT 46.3311 KM ‘PER 208.491 MIN
APD 3592.62 KM AALT 1854,53 KM TA 243.543 DEG
LAT 19.1528 DEG LONG 217.933 DEG .

56 LUNAR HARMONICS USED' MOD 4TH ORDER - 10

S5¢7 DATA ARC LENGTH! 2 HRS 40 MIN 505= 58157

548 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATICN MEAN
62 cC3 51/1425 5171642 229 .5351 -.0951
41 c3 5171425 5171557 152 26582 -.0153

509 RESIDUAL PLOTSt NOT AVAILABLE

5+ 10REMARKS? #%#%ELPOCH REPORT
TIME OF REPORT! PREPARED BY! GEQ.S.GOODWIN
DAY 287 s+ 06 HR s 54 MIN GMT OeDe ANALYST
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5s ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) R O |
5¢1 OeDe IDENTIFICATION NO. 3F41M TAPE NO.
ITEM NC. 3F&1M
5.2 EPCCH DAY 52 s 1 ' 33 t 37,810 GMT S5EQ« NC. 129
HR MIN SEC CCMPUTER &
53 STATE VECTOR (SELENOCENTRIC 195040}
X =574471972 KM DX le7184548 KM/SEC
Y =1584.4693 KM DY -—-.24070233 KM/SEC
Z =~602.40411 KM DZ ~-.80254852 KM/SEC
Se4 STANDARD DEVIATIONS A PRICRI
X 11842 M DX 06174 M/S X 118.2 M CX 0617 M/S
Y 28,83 M DY 09776 M/S Y 28.89 M BY 0978 M/S
Z B3.48 M DZ +12652 M/S Z B83.48 M Lz .1265 M/S
545 CORRESPCNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689437 KM ECC «3358160 APF 183.344 DEG
LAN 1464573 DEG INC 20,8980 DEG TFP ~133.35Z SEC
RCA 1785.31 KM PALT &47.2228 KM PER 208,590 MIN
APD 3593443 KM AALT 1855.34 KM TA 351.816 DEG
LAT l.72465 DEG LONG 322.050 DEG ’
5.6 LUNAR HARMONTCS USED®* MOD 4TH CRDER - 10
57 DATA ARC LENGTH®' 11 HRS 5 MIN S05= 5813.0
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOe. TYPE TIME TIME POINTS DEVIATION MZAN
62 CC3 51/1425 51/1642 229 «5331 =.0951
41 c3 51/1425 5171557 152 .6582 ~+0153
5.9 RESIDUAL PLOTSt NOT AVAILABLE
5+ 10REMARKS! MAP TIME REPORT FOR SITE 'F?
TIME OF REPORT! PREPARED BY' GEO+S5.GO0DWIN
DAY 287 » 06 HR » 58 MIN GMT CsDs ANALYST
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5. ORBIT DETERMIMATIOM REPORT (LUNAR ELLIPSE)
5«1 OeDe IDENTIFICATION NO. 1BSI1P TAPE ND.
[TEM NO. 1B51P
5.2 EPOCH LAY 232 » 19 t 45 v (0.000 GMT SEQ. NO. 013
HR MIN SEC COMPUTER G
Se3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 1281.2662 KM DX 285284935 KM/SEC
Y =3090,1914 KM DY «43438358 KM/SEC
2 ~876.401044 KM DZ «38337259 KM/SEC
Se4 STANDARD DEVIATIOMS A PRIORI
X 37.33 M DX 4932856 M/S X «0UDL M DX _«0000 M/S
Y 274,77 M DY .05233 M/S Y  «UUGO M DY 0000 M/S
Z S21.9 M DZ «C0602 M/S Z 0000 M DZ  «0000 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2766.04 KM ECC ¢ 296430 APF 184.158 DEG
LAN 242.612 DEG INC 12.1399 DEG TFP  ~5020.78 SEC
RCA 1946.,10 KM PALT 208.013 KM PER 217572 MIN
APO 3585.97 KM AALT 1847.,88 KM TA 204.186 DEG
LAT 573008 DEG LONG 2704417 DEG
546 LUNAR HARMONICS USED! 1SC _ONBOARD ~ 11
5.7 DATA ARC LENGTH! 2 HRS 0 MIN S05=  564.96
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 23271947 232/2133 104 22226 « 0045
61 C3 23271945 23272058 71 «1144 #0159
59 RESIDUAL PLOTS*t NOT AVAILABLE
5.10REMARKS? ¥%%EPOCH REPORT
TIME OF REPORT? PREPARED BY' GAYLE D+ BARROW
DAY 287 s 04 HR s 42 MIN GMT Oe«Ds ANALYST




5¢ ORBIT DETERMINATION RZPORT (LUNAR ELLIPSE) e e
5¢1 OeDe IDENTIFICATIC" NO. 1B51P TAPE MNO.
TTEA4 HO. 1851F
5.2 EPOCH DAY 232 , 21 t+ O 364930 GMT SEQG. NO. 013
HR TN SEC COMPUTER G
2e3 STATE VECTOR ({SELENUCCNTRTC 1850.0)
X B84.07431 KM DX -1.6098I6Z KHM/SEC
Y 1575,6490 XM DY e 74211026 KM/SEC
Z 833.51852 KM DZ -.117%2147 KM/SEC
5«4 STANDARD DEVIATTIONS A PRIORT
X 32,38 M DX «05186 M/S X 3238 M DX 0219 M/5
Y 16le4 M DY 04865 M/S Y 16le4 M DY 0486 M/5
Z 2T0.6 M DZ +39025 M/3 Z 270.6 M DZ 43903 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2767.09 KM ECC « 296758 APF 184,220 DEG
LAN 241 .854 DEG INC 12,1435 DEG TFp -483.220 SEC
RCA 1945,93 KM PALT 2u7.842 KM PER 2174696 MIN
APO 3588424 KM AALT 1850.15 KM TA 3344665 DEG
LAT 4e34612 DEG LONG 41,1710 DEG
5¢6 LUNAR HARMONICS USED' MSC ONBOARD ~ 11
5.7 DATA ARC LENGTH? 1 HRS 12 MIN 505=  563.87
58 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 23271547 23272133 104 02226 «0045
61 C3 23271945 23272058 71 «1144 «0159
5.9 RESIDUAL PLOTS) NOT AVAILABLE -
5+ 10REMARKS ! MAP TIME REPORT FOR SITE 1'B!
TIME OF REPORT! PREPARED BY' GAYLE D. SARROW
DAY 287 » 04 HR » 45 MIN GMT O+0s ANALYST

1756




TEI. 100000
50 ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE) £ N !
G541 Oele IDENTIFICATION NOe. 1B52P TAPE NO.
ITEi4 NO. 1B52P
5.2 EPOCH DAY 232 5 1% ' 45 t 0,000 GMT SEGe NOs. 0l4
HR MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 1280.5643 KM DX «85346888 KM/SEC
Y —3086,3799 KM DY «43326617 KM/SEC
I =~B887.36650 KM DZ +38359520 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 16,72 M DX «01387 M/S X  «0000 M DX  «00G0 M/S
Y 130.0 M DY 02396 M/S Y #0000 M DY L0000 M/S
Z 427.8 M DZ +00412 M/S Z <0000 M DZ <0000 M/S
55 CURRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATZ)
SMA 2765.46 KM E&C +296317 APF 183.348 DEG
LAN 243.402 DEG INC 12,0453 DEG TFP  ~5020.63 SEC
RCA 1946401 KM PALT 207.917 KM PER 217.504 MIN
APO 3584.91 KM AALT 1846,82 KM TA 204.167 DEG
LAT 553249 DEG LONG 270.398 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11
57 DATA ARC LENGTH! ) 5 HRS 40 MIN 508= 152516
548 DATA SUMMARY "
S5TA  DATA START S5TOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 23271947 233/0111 259 242669 «0281
61 C3 23271945 23272058 71 1e2494 1.4832
5¢9 RESIDUAL PLOTS' NOT AVAILABLE

5+ 10REMARKS? ##¥EPQCH REPORT

TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 287 » 05 HR o 07 MIN GMT CaDe ANALYST




5.1 0«Do IDENTIFICATION NO. 1B52P TAPE NO.
ITeEM NQ. TEH2P
5.2 EPOCH DAY 232 5, 21 + 0 t 36.930 GMT SEQ. NOe 014
HR  MIN SEC COMPUTER G
53 GTATE VECTOR (SELENOCENTRIC 1950.40) 7
X B883¢97163 KM OX  =~1.6104062 KM/SEC
Y 1573.5595 KM DY o T4147519 KM/SEC
Z 837.23990 KV D7 ~+11366339 KM/GEC :
5.4 STANDARD DEVIATIONS A PRICRI
X 16485 M DX 02393 M/S. X 18-85 M DA 239 M/S
Y 74,94 M DY 02382 MsS5 Y T4.94 M OY L0238 M/S
7 123.6 M DZ <1E331 178 1 123.6 M DZ 1833 M/S
525 CLURREGPONDING ORBTTAL FARAMETEKS TSELENDGRAPHIC TRUE OFDATE) -
SMA 216650 KM ECC . 2966545 ~PF [83.41L DEG
LAN 242,643 DEG INC 12,0488 DEG  TFP =483.069 SEC
RCA 1945.83 KM PALT 207.7&4& KH PER 217,627 MIN-
APD  3587.17 KM AALT 1849,08 KM TA 334,572 DEG
LAT  4+46885 DEG LONG 4&1.1649 DEG
5.6 LUNAR HARMONICS USED!' MG&C ONBOARD - 11
5.7 DATA ARC LENGTH! 1 HRS 12 MIN S0S= 1514.2
5.8 DATA SUMMARY?
STA DATA START STOP ROMSER ~  STANDARD
NOe. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3 232/1947 23370111 259 2.2669 .0281
61 C3 23271945 23272058 71 1.269% 1.4832
5.0 RESIDUAL PLOTST NOT AVAILABLE
5. 10REMARKS FAP TIME REPORT FOR SITE '8¢
TIME OF REPORT? PRECARED B8Y! GAYLE D. BARROW
DAY 287 3 0B HR » 1V MIN  GMT O-0e ANALYST -

ey
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D2 1008001

5, ORBIT DETERMIMATION RFPURT_ (LUNAR ELLIPSE}
5+1 O0«De IDENTIFICATIIN NOs 2B51P TAPE NO.
: ITEM NO. 2851P
5.2 EPQCH DAY 322 , 20 ' 36 ' Q0.000 GMT SEQ. NO. 031
HR MIN SEC COMPUTER B
53 STATZ VECTOR (SELENUCENTRIC 195040}
X 3445,9324 KM DX 29291014 KM/SEC
Y =857430989 KM DY 2 74461947 KM/SEC
Z =-545.15865 KM DZ 51613741 KM/SEC
54 STANDARD DEVIATIONS A PRIORI
X 15.54 M DX «02384 M/S X «0000 M DX «0000 M/S
Y 57441 M DY 29132 :./S Y «0000 M DY 0000 M/S
Z 944.8 M DZ 43124 M/S Z 0000 M DZ  .0000 M/S
5¢5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.84 KM E&C «336517 APF 1644167 DEG
LAN 2344288 DEG-  INC 12.2084 DEG TFP 6063.94 SEC
RCA 1784466 KM PALT 46,5733 KM PER 2084644 MIN
APO 3595.,02 KM AALT 1856.,93 KM TA 177.037 DEG
LAT 3564093 DEG LONG 215.887 DEG
56 LUNAR HARMONICS USED' MSC ONBOARD - 11
57 DATA ARC LENGTH 3  HRS U MIN 505= 6051.4
58 DATA SUMMARY?
STA DATA START STOP NOMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 322/2036 32272300 226 «5074 «3001
61 C3 32272037 32272144 130 « 2486 Q797
2«9 RESIDUAL PLOTS' NOT AVATLABLE
5+10REMARKS! *#%#*¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 286 4 06 HR y 49 MIN GMT O.DUs ANALYST




L2-10G226.1

5« ORBIT DETCRMINATION REPORT (LUNAR ELLIPSE)
5¢1 OeDs IDENTIFICATI:IN NO. 2B51P TAPE NO.
ITEV NO. 2B51P
5e2 EPOCH DAY 322 , 22 t 23 ' 16,500 GMT SEQ. NO. 031
HR MIN SEC COMPUTER B
543 STATE VECTOR {SELENOCENTRIC 1950.,0)
X =1727.0375 KW DR =+470152556 KWM/SEC
Y 377+889¢3 KM DY =-1.52805u&6 KM/SEC
Z 236.96367 KN DZ =1.0579227 KNM7SEC
504 STANDARD DEVIATICNS A PRTORI
X 1.944 M DX 03945 /5 X 1944 M OX e 0394 M/S
b4 3070 M DY 56583 /8§ Y 307.0 M DY «5658 M/S
Z 493.8 M DZ »83531 M/S Z 493.8 M DZ .8353 M/S
5.5 CORRESFPUNDING ORBITAL PARAMETERS (SELENUGRAPHIC TRUE OFDATE)
SMA  269G.98 K ECC  .337182 APF  1864.307 DEG
LAN  233.218 DEG INC  12.2138 DEG TFP =~17.3729 SEC
RCA 1783.,83 KM PALT 45,5387 KM PER 208,776 MIN
APO 3598433 KM AALT 1860U.24 KM TA 358.930 DEG
LAT 349811 DEG LONG 36.8145 DEG
5.6 LUNAR HARMONICS USED' WMSC ONBOARD = 11
5.7 DATA ARC LENGIH' 1 HRS &4 MIN S05=  6051.3
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32272036 32272300 226 « 5074 «3001
61 c3 32272037  322/2144 130 v2486 S0797
5.9 RESIDUAL PLOTS! NOT AVAILABLE
5. 10REMARKS ! MAP TIME REPORT FOR SITE B¢
TIME OF REPORT! PREPARED BY'! GAYLE D. SARROW
DAY 286 5 06 HR » 52 MIN _ GMT O<Ds ANALYST

. 480
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5. ORBIT DETERMINATION REPGRT (LUNAR ELL[PSE)
541 O«Do IDENTIFICATIC' NO. 2852P TAPE NO.
TTEM NOs 2552P
5,2 EPOCH DAY 322 , 20 ' 36 ¢ (.000 GMT SEQ. NO. 032
HR MIN SEC COMPUTER 8
573 STATE VECTOR (SELENG SNTRIC 195007
X 3466.5637 KN DX +29963369 KW/SEC
Y  ~768.78454 KM DY  «76726778 KM/SEC
7 ~680.84392 KN D7 .4B801460 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 6147 M DX .00437 M/5 X 149.5 ¥ DX .0312 M/S
Y 39243 M DY .21345 ¥/S Y 201el M DY 41296 M/S
7 T4h.6 M DI 33758 M/S Z 598.2 M DZ +2656 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  3424.67 KM EcC .207537 RPF  112.702 DEG
LAN 335,30 pEG  INC 30,0947 DEG TFP  5675.48 SEC
RCA  2713.58 KM PALT 975.493 KM PER  299.740 MIN
APO  4135.76 KM AALT 2397.67 KM TA 132,982 DEG
LAT  332.810 DEG LONG 217.823 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD — 11
5.7 DATA ARC LENGTH' 6 HRS 10 WIN SO0S=  F.0EF
5.8 DATA SUMMARY'
STA DATA START STOP NOMBER  STANDARD :
NO., TYPE T IME TIME POINTS DEVIATION  MEAN
12 CC3  322/2036 32370229 431 13166152 23047231
61 C3  322/2037 32272144 T30 49.5406 =89.1043
5.9 RESIDUAL PLOTS?Y NOT AVAILABLE

5+10REMARKS ##XEPOCH REPORT

THE ONBOARD LUNAR MODEL FAILS THE TWO ORBIT TEST

DIVERGENCE IN FIVE EASY TTERATIONS

TIME OF REPORT® PREPARED BY' GAYLE D. BARROW

DAY 286 s 08 HR + 26 MIN GMT OaDa ANALYST

181




5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) I¥imr 90
501 OsDe IDENTIFICATION NO. 2D51P TAPE NO.
. TTEM NO. —205IP
502 EPOCH DAY 326 » 22 ' 45 ' (0,000 GMT SEQ. NO. 062
AR MIN SEC COMPUTER G
53 STATE VECTOR {SELENOC NTRIC 195040}
X 2598, 7178 KM DX =+89521963 KNM/3EC
Y  1407.1565 KM OY  «60205733 KM/SEC
Z 1014.3682 KM BZ  +39175410 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 21.66 M DX .00859 M/5 X 0000 % DX .0000 M/S
Y 169.5 M DY .05246 M/S Y L0000 M DY 0000 M/S
Z 18248 M DZ 409943 M/S Z 0000 M DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE]
SMA 2689.,88 KM EéC « 338276 APF 1674627 DEG
LAN  178.684 DEG INC 11.9396 DEG TFP =3529.72 SEC
RCA 1779.96 KM PALT 41455688 KM PER 208.649 MIN
APO  3599,80 KM AALT 1861.71 KM TA 225.379 DEG
LAT 647059 DEG LONG 211.120 DEG
546 LUNAR HARMONICS USED? MSC ONBOARD. -- 11
5.7 DATA ARC LENGTH' 3 HREZ 0 WMIN 50S=  2109.5
5.8 DATA SUMMARY!
STA DATA START ST0P NUMBER  STANDARD
NQC. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3  326/2252  327/0109 113 +3018 -.1099
61 3 32672250  327/01C9 131 22938 =, 0097
5+9 RESIDUAL PLOTST ROT AVAILABLE
5 10REMARKS? ¥¥FEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW.
DAY 287 » 03 AR » 08 MIN — GMT OsDo ANALYST

i8%
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) Foaeesn]
5,1 0sDe IDENTIFICATION NO. 2D51P TAPE NO.
TTEM NOe. 2D51P
5.2 EPOCH DAY 326 » 23 ¢ 47 t 13.720 GMT SEQe NOa 062
HR O HIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCONTRIC 195040)
X -1789.5180 KM DX —+07407432 KH/SEC
Y —6.3158442 KM DY ~1.5776578 KM/SEC
Z —42.616626 KM DZ ~1+0777593 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 1.356 M DX <02378 M/S X 1.3546 M DX 0238 M/s
Y 20436 M DY o16139 M’/S Y 20436 M DY <1614 M/S
7 19.76 M DZ +23497 R/S 7 19.7¢ M DZ <2350 M/
5.5 CORRESPONDING ORSBITAL PARANMETERS (SELENOGRAPHIC TRUE OFDATE}
SMA T 2691.39 KM ECC  .338898 APF T 167.502 DEG
LAN 178+035 DEG INC 11.9455 DEG TFP  203.020 SEC
RCA  1779.29 KM PALT #1.1956 KM  PER  208.825 MIN
APO  3603.50 KM AALT 1865.41 KM TA 12.5063 DEG
LAT 359,936 DEG LONG 358.337 DEG
576 LUNAR HARNONICS USEDT WSC ONSOARD = 11
5.7 DATA ARC LENGTH' v HRS 59 WIN S0S= 210942
5+8 DATA SUMMARY?
STA DATA START 5TOP NOWBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2292  327/0109 113 .3018 -41099
61 c3 32672256 32770109 371 22938 —.0097
5.9 RESTDUAL PLOTST ~NOT AVAILABLE
5. TOREMARKS MAP TIME REPGRT FOR SITE 7DV
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 5 03 AR 5 11 MIN GNT U+De ANALYST

}.—).1
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ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 82170 5y

5
5¢1 OeDae IDENTIFICATIOM NOo 2D52P TAPE NO.
+ ITEM NO. <2D54¥
5.2 EPOCH DAY 326 » 22 t 45 ' 0.000 GMT SEQ. NO. 063
HR MIN SEC COMPUTER G

5¢3 STATE VECTOR {SELENOC.nNTRIC 195040}

X 2558.2968 KM DX —e89422311 RM/35EC

Y 141048696 KM DY 260376805 KM/SEC

Z 100641536 KM bZ «38962775 KM/5EC
504 STANDARD DEVIATIONS A PRIORI

X 17«57 M DX 00694 M/5 A «00GCO DX «0000 M/S
Y 135.2 M DY 04306 V’/5 Y <0000 M DY 0000 M/S

Z 146.3 M DZ 08211 M/S Z 0000 M DZ 0000 M/5

Beb CURRESPUNDING ORBITAL PARAMcTERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.46 KM ECC 336156 APF 167+566 DEG
LAN 178.736 DEG INC 11.7130 DEG TFP =3528.98 SEC
RCA 1780,01 KM PALT 4149203 KM PER 208600 MIN
APO 3598491 KM AALT 166U.82 KM TA 225.387 DEG
LAT 6234007 DEG  LONG 211.142 DEG

5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11

5.7 DATA ARC LENGTH' & HRS 10 MIN S0S= 310030

5.6 DATA SUMMARY'
STA DATA START STOP NUMBER  STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252  327/0439 229 3.3701 -.1525
61 c3 326/2250 32770109 131 1.7608 1.2694

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5e10REMARKS ! ¥%**¥EPOCH REPORT

TIME OF REPORT! PREPARED 3Y' GAYLE D. BARROQOW

DAY 287 s 03 HR o 27 MIN GMT OsDe ANALYST

184
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5¢ ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE) ékLIGG“2u~3

5¢1 OeDs IDENTIFICATIC:: NGs 2D52P TAPE NO.
. ITEM NOe. 2D52P
52 EPOCH DAY 326 s 23 '+ &7 Vv 13.720 GMT SEQe NOo 063
. HR MIN SEC COMPUTER G

5.3 STATE VECTOR (SELENOC.ATRIC 195040)

X ~1789,6260 KM, DX =-e.07335795 KM/SEC
Y =T«4406704 KM DY =~1.5818064 KM/SEC
Z =-42.936109 KM DZ =-1.0714070 KM/SEC
544 STANDARD DEVIATIONS A PRIORI
X «9578 M DX «01934 M/S X «9578 DX  «0193 M/S

Y 15434 M DY 413049 M-S Y 15.34 M DY +1305 M/S

L 17.84 M DZ 19161 M/5 L 17.84 M DZ #1916 M/S

5¢5 CORRESPUNDING ORBITAL PARAMCTERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2690.98 KM EéC +3356778 APF 167743 DEG
LAN 178.087 DEG INC 11.7188 DEG TFP 203.755 SEC

RCA 1779433 KM PALT 41l.2423 KM PER 208776 MIN
APO 3602.62 KM AALT 1864453 KM TA 12.5503 DEG

LAT 359.940 DEG LONG 3584374 DEG

5.6 LUNAR HARMONICS USED'Y MSC ONBOARD - 11

57 DATA ARC LENGTH! 0 HRsS 59 MIN 508= 310029

5.8 DATA SUMMARY'!

STA DATA START sSToP NIMBER STANDARD

NO. TYPE TIME TIME POINRTS DEVIATION MEAN
12 CC3 32672252 327/043¢9 229 33701 ~e¢1525
61 c3 326/225v 32770109 131 1.7608 1e2654

5.9 RESIDUAL PLOTSY NOT AVAILABLE

5«10REMARKS? MAP TIME REPORT FOR SITE 'D¢

TIME OF REPORT! PREPARED By' GAYLE D. BARROW

DAY 287 s €3 HR » 29 MIN GMT O.Ds ANALYST

by
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5. ORBIT DETERMINATION REPURT (LUNAR ELLIPSE) Do~ .5220-]
5.1 OeDe IDENTIFICATION :.0. 3D51P APE N0
TVEA NO.  3D51P
5.2 EPOCH DAY 49 » 6 ' 13 ' 0,000 GMT S3Q. NO. 080
ARTTTMIR SEC COMPUTER B
5¢3 STATE VECTOR (SELENUCENIRIC 1950407
¥ =493 EE6099 XN DX =.B89177236 ~Kh/5EC
Y  2962.,9660 KM DY -4436046457 KM/SEC
Z  1736.4554 KM DZ  +13247185 KM/SEC
5.4 STANDARD DEVIATIONS A PRTORT
X 115+4 M DX 14666 M/5 X «0000 % DX <0000 M/5
Y 465,2 M DY .21299 M/S Y L0000 M DY L0000 M/S
Z 820.4 M DZ 28696 m/5 Z <0000 M DZ .0000 NM/S
5¢5 CORRESPONDING ORSITAL PARAMETERS (SELENOGRAPAIC TRUE OFDATE)
SMA 2689415 Kd  ECC 336947 APF 181.203 DEG
LAN  1B4.292 DEG INC  21.2742 DEG TFP -4853491 SEC
RCA 1782.94 KM PALT 44.8679 KW PER 2084563 MIN
APO  3595.35 KM AALT 1857.26 KM TA 201,771 DEG
LAT  8.14135 DEG LONG 205.848 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11
5.7 DATA ARC LENGTH' 3 HRS 0 HMIN SO0S= 828496
5.8 DATA SUMMARY'
STA  DATA START SToP NUWGER  STARNDARD
NO.  TYPE TIME TIME POINTS  DEVIATION  MEAN
41 c3 49/0614 4970652 39 .1075 -.0939
41 cC3 49/C795 49/0834 181 02371 -.0655
12 c3 49/0706 4570769 4 .0312 .2504
12 cC3 4970613 4970659 ) a1138 =+0232
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ LOREMARKS ! Y%*EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. 3ARROW
"DAY 286 s 09 HR 5 26 MIN  GAT CeDe ANALYST
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-1c0eze-1

51 OsDs IDENTIFICATION NO. 3D51P TAPE NQ.
ITEM NOs 3DD21P
52 EPOCH DAY 49 5 T ' 32 ' 25,310 GMT SEQ. NOs 080
HR MIN SEC COMPUTER B

503 STATE VECTOR (SELENOCENTRIC 193040)

X =533.24040 KM 6X 1.724868547 KM/SEC

Y -1589,3198 KM - DY =.21682717 KM/SEC

Z =611.07746 KM DZ -—.80689128 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 7B.47 M DX .29559 FsS X 78.47 M DX <2956 W/S
Y 14,97 M DY 52979 M/S Y 14.97 M DY 45298 4/S

Z 10663 M DZ « 77217 M/S Z 10643 M DZ 7722 W/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2690.69 KM cCC «337621 APF 181l.294 DEG
LAN 183.512 DEG INC 21,2821 DEG TFP —88.4511 SEC

RCA 1782425 KM PALT 44.1646 KM PER 2084743 MIN
APO 359%.12 KM AALT .18581.03 KM TA 354,548 DEG

LAT 1.50814 DEG LONG 359.636 DEG

5.6 LUNAR HARMONICS USED' MS5C ONBCARD - 11

57 DATA ARC LENGTH! 1 HRs 16 MIN 505= 828B.96

5.8 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOo, TYPE TIME TIiME POINTS DEVIATION MEAN
&1 C3 49/0614 49/0652 39 01075 -40939
4] CC3 4970705 4970834 181 2377 -+ 0655
12 C3 49,3706 4970708 4 +0312 « 2504
12 cC3 4970613 4970659 43 21138 -s0232

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5¢ 10REMARKS? MAP TIME REPORT FOK SITE D!
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 286 » 09 HR » 29 MIN oMT U.De ANALYST

. A8Y




D2-120290.
5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) et

521 OeDe IDENTIFICATION NCs 3D52P TAPE NO.
ITEM NO« 3052P
Se2 EPOCH DAY 49 5, 6 ' 13 ' (,000 GMT SEQe NOs 081
HR MIN SEC COMPUTER ©

53 STATE VECTOR (SELENOCENTRIC 195040}

X <492.93612 KM 5% =.89310869 KN/SEC

Y 2963,9028 KM DY =-043556916 KM/SEC

Z  1734.3645 KN DZ  .13229923 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT

X 33,98 M DX & J4990 M/S X <0000 M DX 0000 M/S
Y 1515 M DY «07237 M/5 Y «0000 M DY 0000 M/5

L 268.9 M DZ «09672 M/S Z 0000 M DZ 0000 M/S

55 CJURRESPUNDING CRBITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE)

SMA 2688497 KM tCC «336944 APF  .181.138 DEG
LAN 1844339 DEG INC 21.2311 DEG TFP =-4853.52 5EC
RCA 1782494 KM PALT 44,8452 KM PER 2084542 MIN
APO 3595,00 KM AALT 1656.91 KM TA 201,771 DEG

LAT 8.10368 DEG LONG 205.839 DEG

546 LUNAR HARMONTCS USEDT wSC ORBUARD = 11

5¢7/ DATA ARC LENGTH? & HRS 10 MIN 505= 69909

5.8 DATA SUMMARY?

STA  DATA START STOP NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 4970614 49,0652 39 1.2689 ~e5933
4] ca3 4970705 4971203 412 1.7783 -+ 2459
12 C3 4970706 4975709 4 « 0866 242773
12 cC3 49/Q0613 49/065%9 43 1.3683 ~e3548

59 RESIDUAL PLOTSt NOT AVAILABLE

5. 10REMARKS!? *#¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 s 02 HR » 45 MIN GMT O«Ds ANALYST.

. ABs




D2-107 701

5. ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE)
5.1 OeDs IDENTIFICATION NOo 3D52P TAPE NO.
ITEM NO. 2D52P
5.2 EPOCH DAY 49 , 7 1 32 t 25.310 GMT SEQ. NO. 081
HR  MIN SEC COMPUTER G
543 STATE VECTOR (SELENOCENTRIC 1950.0)
X  -532.99050 KM DX~ 1.7253114 KM/SEC
Y -1589,5048 KM DY —~+21754340 KM/SEC
7 —610+75039 KM DZ —.80568781 KM/SEC
5+4 STANDARD DEVIATIONS A PRIORI
X 3T iGN DX .09842 M/5 X 27.64 M DX 0984 M/5
Y 3,885 M DY 17690 M/S Y 3.885 M DY +1769 M/S
7 32.07 M Di +25829 W/S Z 32.07 M DZ +2583 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.51 Ki EcC 337578 ABF  181.229 DEG
LAN  183.559 DEG INC 21.2390 DEG TFP —-88.0953 SEC
RCA - 1782.25 KN PALT 44.1608 KM PER  208.722 MIN
. AP0  3598.77 KM AALT 1860.68 KM TA 354,572 DEG
LAT  1.51999 DEG  LONG 359645 DEG
5.6 LUNAR HARMONICS USED' WS¢ ONBOARD - 11
5.5 DATA ARC LENGTH' 1 HRS 16 WMIN S05= 69499
5.8 DATA SUMMARY'
STA DATA START STOP NUMBER — STANDARD
NOe TYPE T1ME T IME POINTS DEVIATION  MEAN
41 C3 4970614 4970652 39 1.2639 ~e5933
451 CC3 4970705 49/1203 512 1°7783 2659
12 C3 49/0706 49/9709 4 L0866 2.2773
12 <3 4970613 4970659 %3 13663 Z.3540
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 1OREMARKS ! MAP TIME REPORT FOR SITE DV
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 , 02 HR » 48 MIN _ GMT OsDes ANALYST

13
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100220-1

5¢1 OeDs IDENTIFICATION NO. 2F51P TAPE NOQ.
ITct NOe. ZF2LP
5.2 EPQOCH DAY 329 5 6 t 50 v 0.000 GMT SEQe NOo 112
HR MIN SEC COMPUTER G

543 STATE VECTOR {(SELENOCENTRIC 1950.0)

X 50049900 KM DX -14928643 KM/SEC

Y 1932.,5226 KM : DY =.12976108 KM/SEC

Z 1334,4387 KM DZ -412093931 KM/5EC
5.4 STANDARD PEVIATIONS A PRIORI

X 95.97 M DX -01079 M/S X «0000 M DX .0000 M/5
Y 352.9 M DY 05444 M/S Y «00C0O M Dy .0000 M/S

Z 4784 M DZ 19780 M/S Z «0000 M DZ +0000 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.66 KM E&C »336766 APF 168.574 DEG
LAN 147.777 DEG INC 12.0344 DEG TFP —-1848.39 SEC

RCA 1783.88 KM PALT 45.7858 KM PER 208.623 MIN
APO 3595445 KM AALT 1857.36 KM TA 268,801 DEG

LAT 11.7393 DEG LONG 224,878 DEOG

5.6 LUMAR HARMONICS USED®* MSC ONBOARD - 11

5.7 DATA ARC LENGTH? 3 HRs 0 MIN S0S= 328040

5¢8 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME - TIME POINTS DEVIATION MEAN
41 C3 32970706 329/0916 159 «3240 - 0185
12 cC3 32970650 32970916 190 23658 ~21983

59 RESIDUAL PLOTS* NOT AVAILABLE

5« 10REMARKS? *#%#EPQOCH REPORT
TIME OF REPORT! PREPARED BY!' GAYLE D. BARROW‘ )
DAY 287 » 03 HR » 53 MIN GMT OeDe ANALYST

150




5 ORDBIT DETERMINATION REPORT

{LUNAR FLLIPSE)

D2-10055-1

W e ST

5¢1 OeDe IDENTIFICATION NOs 2F51P TAPE NO.
ITEM NOe. 2F51P
5.2 EPOCH DAY 329 4 7 t 21 ' 15,180 - GMT SEQ. NOo 112
HR MIN SEC COMPUTER G
543 STATE VECTOR (SELENOCENTRIC 1950.0)
X =1760.5938 KM DX =+3187586% KM/SEC
Y 252+36991 KM DY =~1.5%55317% KM/SEC

Z 134456722 KM

DZ -1.07%0204 KM/SEC

54 STANDARD DEVIATIONS A PRIORI
X He269 M DX 07873 M/S X 64269 M DX «0787 M/S
Y 14142 M 229036 M/S Y 141.2 M DY 22904 M/S
Z 351.3 M «39800 M/S £ 351.3 M VZ #3980 M/S

5,5 CORRESPONDING ORBITAL PARAMETERS

{ SELENOGRAPHIC TRUE OFDATE)

ECC «337154

SMA 269067 KM APF 168.698 DEG
LAN 147.429 DEG INC 12,0419 DEG TFP 25,9452 SEC
RCA 1783.50 KM PALT 45,4081 KM PER 208.740 MIN
APO 3597.83 KM AALT 1859.74 KM TA 1.59789 DEG
LAT 2001518, DEG LONG 317.935 DEG
5.6 LUNAR HARMONICS USED®* MSC ONBOARD = 11
-~
547 DATA ARC LENGTH! U HRS 26 MIN 505= 3250.7
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD -
NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 32970706 326/0916 159 +3240 «+0185
12 CC3 32970650 329/0916 190 «3658 ~+1983
5.9 RESIDUAL PLOTSt NOT AVAILABLE
5+ 10REMARKS! MAP TIME REPORT FOR SITE 'F?
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 4 03 HR MIN GMT O«Ds ANALYST

s b5




D2-icomnag

5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
51 OeDo IDENTIFICATION NC. 2F52P TAPE NO.
“ITEM NO. 2F52P
5.2 EPOCH DAY 329 », & ' 50 * 04000 GMT SEQs NO. 113
HR MIN SEC COMPUTER G
53 STATE VeCTOR (SELENOCENTRIC 195040}
X 506634016 KM DX ~144937537 KM/SEC
i 191344960 KM DY -.13289833 KiM/SEC
zZ 135849870 KM DZ =.10925655 KM/SEC
5«4 STANDARD DEVIATIONS A PRIORI]
X 26602 M DX «00228 M/S X <0000 M DX «0000 M/S5
Y 90443 M DY 01621 M/5 Y 20000 M DY 0000 WM/S
Z 118.4 M DZ 05237 M/S Z 20000 M DZ +0000 M/5
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE}
SMA 2689441 KM EEC 3356754 APF 166.G81 DEG
LAN 150,145 DEG INC 12.9269 DEG TFP  -1847.43 SEC
RCA 1783.74 KM PALT 45.6489 KM PER 208.594 MIN
APO 3595.08 KM AALT 1856499 KM TA 268,827 DEG
LAT 12.4737 DEG LONG 224.679 DEG
56 LUNAR HARMONICS USED! MSC ONBOARD - 11
57 DATA ARC LENGTH? 6 HRS 10 MIN 50s5= 359332
5.8 DATA SUMMARY
STA DATA START STOP NUMBER S>TANDARD -
NO., TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 32976706 329/0917 160 240483 13669
41 cC3 32971023 32971247 197 344101 =le4134
12 CC3 3297065V 32970917 191 24877 1s1142
59 RESIDUAL PLOTS* NOT AVAILABLE
5. 10REMARKS? *¥%#¥EPOCH REPORT
TIME OF REPORT? PREPARED BYt' OGAYLE D+ DARROW
DAY 287 04 HR 5 22 MIN GMT OaDa ANALYST




D2-100220-1
5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NO. 2F52P TAPE NO.
ITEM NO. 2F52P
5,2 EPOCH DAY 329 5 7 1 21 ' 15,180 GMT SEQ. NO. 113
FRMIN SEC COMPUTER G
5.3 STATE VECTOR (SCLENGCENTRIC 195040)
X  ~1760.1597 KM 5% =.33296626 KM/SEC
Y  243.48706 KM DY -1.5408743 KM/SEC
Z 15386973 KM DZ =1.0939129 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 2718 % DX S02128 M/S X 2.718 M DX <0213 M/5
Y 38,88 M DY 407453 M/S Y 38488 M DY L0745 M/S
Z 91,10 M DZ 09876 F/5 Z 91.10 M DZ 0986 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE]
SMA 265041 KM ECC .337133 APF  166.203 DEG
LAN 149,797 DEG  INC  12.9345 DEG  TFP  26.9443 SEC
RCA  1783.38 KM PALT 45.2517 KM PER  208.710 MIN
APO  3597.43 KM AALT 1859.34 KM TA 1.65956 DEG
LAT  2.69749 DEG  LONG 317.959 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD < 11
5.7 DATA ARC LENGTH' U HRS 26 MIN 505= 359200
528 DATA SUMMARY? '
STA DATA START S0P NOMBER  STANDARD ;
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 3290706  329/0917 160 2.0483 1.3669
41 CC3 33971023  329/1247 197 3,4101  =1.413%
12 CC3  329/0650  329/0017 191 2.4877 1.1142
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.1OREMARKS ! MAP TIME REPORT FOR SITE ‘F¢
TIME OF REPOAT? PREPARED BY' GAYLE D. BARROW
DAY 287 » 04 HR » 24 MIN  GMT 0eDo ANALYST
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5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
541 0Ds IDENTIFICATION NQs 3F51P TAPE NOe
ITEM NOes 3F51P
5«2 EPCCH DAY 52 s 0O v 50 v 0.000 GMT SEQe NOe. 130
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0}
X =2066.,0606 KM DX =.40422396 KM/SEC
Y 1227.5776 KM DY' -1.1421572 KM/SEC
Z 1469.4590 KM DL  ~.43549454 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 319.9 M DX 06491 M/S X <0000 M DX  -0000 M/S
Y 288.4 M DY 12122 M/S Y L0000 M DY .0000 M/S
Z 696.4 M bZ 26061 M/S Z <0000 M DZ 0000 M/S
5¢5 CORRESPUNDING ORBITAL PARAMETcRS (SELENOGRAPHIC TRUE OFDATE]
. SMA 2688489 KM EEC 2335793 APF 183,061 DLG
LAN 147.189 DEG INC 2141914 DEG TFP  =2749.32 SEC
RCA 1785.98 KM PALT 47.88%91 KM PER 208534  MIN
APO 3591.80 KM AALT 1853.71 KM TA 2424880 DEG
LAT 19,2737 BDEG LONG 211.603 DEG
56 LUNAR HARMONICS USED' MSC ONBOARD - 11
5.7 DATA ARC LENGTH! 3 HRS 0 MIN 508= 3943,1
508 DATA SUMMARY?®
STA DATA START - STOP NUMBER STANDARD
NOe« TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 5270127 - 52,0312 175 «3991 « 0264
62 cC3 5270052 52/0113 18 «3360 -+0363
12 c3 52/3054 5270113 20 22436 —e3666
12 CC3 5270124 5270313 198 « 3827 -21082
5.9 RESIDUAL PLOTS' NOT AVAILABLE
50 10REMARKS? *#%EPOCH REPORT
TIME OF REPORT! . PREPARED BY' GAYLE D. BARROW
DAY 286 94 HR s 58 MIN GMT OeDe ANALYST
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5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeD. IDENTIFICATION NO. 3F51P TAPE NOs
. TTEM NOs 3F51P
52 EPOCH DAY 52 5 1 v 33 ' 37,810 GMT SEQe NOo 130
"HR __ MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 195040)
X -572454908 KM . DX 1.7153350 KM/SEC
Y -1586,0993 KM DY ~.23558506 KM/SEC
Z -600:86564 KM DZ -¢81055868 KM/SEC
504 STANDARD DEVIATIONS. A PRIORI
X 87411 M DX 026863 M/S X 8711 M DX +2686 M/S
Y 1706 4 DY 27458 M/S Y 170.6 M DY o2746 M/S
Z 367¢6 M DZ 64914 M/S Z 36746 M DZ +6491 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.,08 KM ECC  +336210 APF 183,139 DEG
LAN 146,744 DEG __ INC 21,2002 DEG___TFP -131.861 SEC
RCA 1785065 KM PALT 47.5564 KM PER  20Be672 MIN
APO  3594,51 KM AALT 1856,42 KM TA 351,910 DEG
LAT 1078859 DEG LONG 322.127 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11
5.7 DATA ARC LENGTH! 0 HRS 40 MIN 505= 3943.1
5.8 DATA SUMMARY
STA DATA START STOP NUMBER  STANDARD
NOo. TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 5270127 52/0312 175 «3991 20264
62 CC3 5270052 52/0113 16 .3360 ~.0363
12 c3 5270054 5270113 29 L2436 ~ 43666
12 CcC3 52/0124 5270313 198 e3827 ~21082
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS ! MAP TIME REPORT FOR SITE 'F¢f
TIME OF REPORT: PREPARED BY' GAYLE D. BARROW
DAY 286 5 05 AR s 0L MIN  GMT O.De ANALYST

s
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ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

D2.100007 Y

5¢1 0oDe IDENTIFICATION NO. 3F52P . TAPE NO,
ITEM NC. 3F5ZP
52 EPQCH - DAY 52 » G v 50 ' (.000 GMT SEQe NOws 131
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 195040}
X =2087.,7325 KM DX =¢40899243 KM/SEC
Y 1269,4681 KM DY -1.1332857 KM/SEC
Z 1418,4276 KM DZ =-+45436427 KM/SEC
Ss4& STANDARD DEVIATIONS A PRIORI
X 151.1 M DX «02%944 M/5 X 0000 M DX 0000 M/S
Y 149.2 M DY 06610 #/5 Y 0000 M DY 0000 M/S
Z 355,0 M DZ 13911 M/S Z 20000 M DZ <0000 M/S
5¢5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688.62 KM ECC +335729 APF 185.435 DEG
LAN 144.752 DEG INC 15.5227 DEG TFP —2748B.46 SEC
RCA 1785.98 KM PALT 47.8856 KM PER 208,503 MIN
APO 3591427 KM AALT 1853.18 KM TA 242.898 DEG
LAT 18,0935 DEG LONG 211.896 DEG

5¢6 LUNAR HARMONICS USED' MSC ONSOARD - 11

5.7 DATA ARC LENGTH! 6 HRS 10 MIN S0s= 230800

5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO- TYPE TIME TIME POINTS DEVIATION MEAN
62 3 5270127 52/0312 175 1,7085 20267
62 cC3 5270052 52/0113 18 1.7364 1.1989
12 c3 5270054 52/C6113 20 1.6632 l.8347
1 cC3 52/0124 5270643 414 249190 -+ 7546

5.9 RESIDUAL PLOTSt NOT AVAILABLE

5+ 10REMARKS ! *¥%¥*¥EPQOCH REPORT
TIME OF REPORT! PREPARED BY!' GAYLE D. BARROW
DAY 286 s 06 HR » 21 MIN GMT CeDe ANALYST

b
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D2a} anrop, 1

5.  ORBIT DETERMINATION REPQRT (LUNAR FlJ IPSE)
5,1 OaDe IDENTIFICATION NG. 3F52P TAPE NO.
- ITEM NO. 3F52P
5.2 EPOCH DAY 52 , 1 t 33 ¢ 37,810 GMT SEQ. NO. 131
HR  MIN  SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X  -578.01927 KM DX 1.7341473 KM/SEC
Y ~1573.5246 KM DY -+25592178 KM/SEC
Z 627475539 KM DZ =-.76307068 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 4C.83 M DX -12575 M/S X 40.83 M DX <1258 M/S
Y 92,75 M DY 14450 ¥/S Y 92.75 M DY 1445 M/S
Z 195.2 M DZ 33455 M/S Z 195.2 M DZ 3346 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.81 KM ECC  +336164 APF  185.519 DEG
LAN 144,306 DEG  INC _ 19.5313 DEG  TFP -131.039 SEC
RCaA 1785.59 KM PALT 47.50C4 KM PER 2084640 MIN
APO  3594,03 KM AALT 1855,94 KM TA 351,960 DEG
LAT 842588 DEG  LONG 321.930 DEG
5.6 LUNAR HARMONICS USED! MSC.ONBOARD - 11
5.7 DATA ARC LENGTH' G HRS &0 MIN S05=" 230600
5.8 DATA SUMMARY
STA DATA START STOP NOMBER  STANDARD
NOs TYPE TIME TIME POINTS  DEVIATION  MEAN
62° €3 52/0127 52/0312 175 1.7085 2.0267
62 cC3 5270052 52/0113 18 1.7364 1.1989
12 c3 52/0054 52/0113 20 1.6632 1.8347
12 cC3 52/0126 52/0643 514 2.9190  ~.7546
5.9 RESIDUAL PLOTS! NCT AVAILABLE
5.10REMARKS? MAP TIME REPORT FOR SITE 1F
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 286 » 06 HR , 23 MIN  GMT 0sDe ANALYST




5. ORBIT DETERMINATION REPORT (LUNAR ELIL IPSE}
5l OeDe IDENTIFICATION NO. 3D51M TAPE NO»
ITEM NO. 3D51M
5.2 EPOCH DAY 48 , 19 t 42 v+ 0,000 GMT SEQ. NO. 81
HR MIN SEC COMPUTE! =
53 STATE VECTOR (SELENOQCENTRIC 1950.0)
X ~191e56234 KM DX —+9066C916 KM/SEC
Y 309143659 KM DY —431944988 KM/SEC
Zz 167341875 KM DZ «19582517 KM/ SEC
54 STANDARD DEVIATIONS A PRIORI
X 2351 M DX 03827 M/sS X «0000 M DX 0000 M/S
'Y 119.5 M CY 05994 M/S Y #0000 M DY .000C M/S
Z 229.0 M DZ 07608 M/S Z <0000 M Dz .00C0 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFCATE)
SMA 2689436 KM ECC 336753 APF 180.791 DEG
LAN 190.225 DEG INC 21.0791 BEG TFP  =5176.40 £C
RCA 1783.71 KM PALT 4546226 KM PER = 208.58% MIN.
APQ 3595.,01 KM AALT 1856.92 KM TA 196.620 DEG
LAT 6.17796 DEG LONG 2064534 DEG
506 LUNAR HARMONICS JSED* MSC ONBOARD -~ 11
57 DATA ARC LENGTH! 2 HRS 40 MIN 5C5= 2703.4
58 DATA SUMMARY'!
STA DATA START STOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 48/2013 4872203 152 «2879 « 1762
62 CC3 4871942 48,2003 20 <2928 1474
12 CC3 48,2013 48,2157 166 +3399 ~+3315
5.9 RESIDUAL PLOTS! NOT AVATLABLE
5« 10REMARKS! *#%#EPOCH REPORT
TIME OF REPORT! PREPARED BY'!' GEU«S.GOODWIN

DAY 287

10 HR

04 MIN

GMT

0.De ANALYST

b
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5 ,O0RBIT DETERMINATION REPORT

{LUNAR ELLIPSE)

D213 .

541 OeDs IDENTIFICATION NOe 3D51IM TAPE NO.
ITEM U s> 1
542 EPOCH DAY 49 , T v 32 250310 GMT SEQ. NQO. 81
HR MIN SkEC COMPUTER B

503 STATE VECTOR (SELENOCENTRIC 195040}

X =D48.75540 KM LA 1.7227546 KW/SEC
Y -—1587,0146 KM DY =+23018630 KM/SEC
L =606.08730 KM DZ ~e305%94715 KM/SEC

5.4 STANDARD DEVIATIONS A PRIORI
X 124.3 M DX 209478 M/S X 124.3 M DX 0948 M/S
Y 25453 M DY 13714 M/S Y 25.53 M DY 1371 M/5
Z 6G.T71 M DZ «22066 M/S Z 60.71 M DL 2207 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUz OFDATE)
SMA 2690490 KM ECC 337505 APF 181.2537 DEG
LAN 183.369 DEG INC 21.1032 DEG TFP  -98.8335 SEC
RCA 178271 KM PALT 44.6160 Ki Pek 208767 MIN
APO 3599,09 KM AALT 1861.00 KM TA 353.514 ODES
LAT 1.63632 DEG LONG 359%9.124 DEG

5.6 LUNAR HARNMONICS USEDY MSC ONBOARD ~ 11

57 DATA ARC LENGTH®' 11 HRS &7 MIN 505= ~=3751.2

5.8 DATA SUMMARY!
STA DATA START 5T0P NUMBER STANDARD
NOe« TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 4872013 4872203 152 «2879 « 1762
62 cC3 4871942 4872063 20 «2928 «laTh
12 cc3 48,2013 48,2157 166 +3399 -.0315

59 RESIDUAL PLOTSt NOT AVAILABLE

5+ 10REMARKS! MAP TIME REPORT FOK SITE D¢
TIME OF REPORT! PREPARED BY! GEC«S.GOODWIN

DAY 287 s 10 HR , 08 MIN

GMT

O.Ds ANALYST




D2-100820-1

5e ORBIT DETERMINATION REPORT (LUNAR FLLIPSE)
51 OcDe IDENTIFICATION NOo 3F51M_ TAPE NO.
ITEM NO.  3F51M
5.2 EPOCH DAY 51 4 14 1 25 ¢ 0000 GMT SEQe NO. 132
HR  MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 195040)
X =2074.,9495 KM DX -+39469641 KM/SEC
Y  1203,9234 KM DY -1.1482912 KM/SEC
Z  1452.8009 KM DZ ~o44559183 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 55,40 M DX 01169 M/S X +0000 M DX + 0000 M/S
Y 60.83 M DY 01841 M/S Y 40000 M DY .0000 M/S
2 130+4 M DZ 03757 M/S Z « 0000 M Dz «Q000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS ({SELENQGRAPHIC TRUE OFDATE)
SMA 2688,91 KM ECC e 336252 APF 183.174 DEG
LAN  152.628 DEG  INC  21.0043 DEG TFP =-2719.32 SEC
RCA 1784.76 KM PALT 46.6696 KM PER Z08.536 MIN
APO  3593,07 KM AALT 1854,98 KN TA 243.576 DEG
LAT  19.2281 DEG LONG 217.916 DEG
5.6 LUNAR HARMONICS USED? MSC ONBOARD - 11
5.7 DATA ARC LENGTH' 2 HRS &0 NMIN 505= 305240
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
&2 CC3 51/1425 51/1642 229 «4143 -+ 0754
41 c3 51/1425 5171557 152 L6064 =.2769
5.9 RESIDUAL PLOTSY NOT AVAILASLE
5. 10REMARKS ¥¥*EPOCH REPORT
TIME OF REPORTH PREPARED BY! GEO.S.GOODWIN
DAY 287 5 07 HR 5 11 MIN ~ GMT 0.D. ANALYST

&)
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S« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) R2-1N000.0
541 OeDe IDENTIFICATION NO. 3F51M TAPE NO.
ITEM NOe 3F51LM
5.2 EPOCH DAY 52 5 1 1 33 t 37,810 GMT SEQ. NO. 132
HR  MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 195040}
X —5B7e6L265 KM DX 17139329 KM/SEC
Y =1581,6653 KM DY ~e24645359 KM/SEC
Z -60120747 KM DZ -.80827560 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 113,0 M DX .06081 M/S X 112.0 M DX .0608 M/S
Y 29427 M DY 409497 M/S Y 29.27 M DY 0950 M/S
2 82.19 M DZ .12460 M/S Z B82.19 M DI 1246 M/S
S«5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.14 KM ECC 2336112 APF 183.923 DEG
LAN 146,145 DEG INC 21.0035 DEG TFP -142.867 SEC
RCA 1785495 KM PALT 47.8648 KM PER 208.679 MIN
APO  359£,33 KM AALT 1856.24 KM TA 351.239 DEG
LAT 173200 DEG  LONG 321.627 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11
5.7 DATA ARC LENGTH' 11 HRS 5 MIN S05= 105.50
5,8 DATA SUMMARY'!
STA DATA START STOP NUMBER  STANCARD
NO. TYPE _TIME TIME POINTS  DEVIATION  MEAN
62 CC3 51/1425 5171642 229 4163 -~ 0764
41 C3 51/1425 51/1557 152 . 6064 ~e2769
5,9 RESIDUAL PLOTSt NOT AVAILABLE
5,10REMARKS! MAP TIME REPORT FOR SITE 'F!
TIME OF REPORT! PREPARED BY' GF0eS5.GOCDWIN
DAY 287 , 07 HR s 15 MIN  GMT O«De ANALYST




5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OoDo IDENTIFICATION NO. 1B61P TAPE AO.
ITEM NC. 1B61P
5.2 EPOCH DAY 232 , 19 ' 45 1 0,000 GMT SEQ. NC. 16
HR  MIN  SEC COZPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
% 128141203 KM DX 65286853  KN/SEC
Y  =3090.5192 KM DY 43442266 KM/SEC
Z —874.34927 KN DZ  .38317500 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 37.45 1T DX .02856 M/5 X L0000 % DX .0000 F/3
Y 274¢4 M DY .05234 M/S Y L0000 M DY L0000 M/S
Z 921.8 M DZ ,00599 M/S Z +0000 M DZ 0630 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS [SELENOGRAPHIC TEUE OFDATE]
SMA  2765.67 KM ECC  .296545% APF  154.313 DEG
LAN 242,482 DEG INC 12.1472 DEG TFP =5021.06 SEC
RCA  1945.76 KM PALT 207.689 KM  PER  517.520 il
APO  -3585,57 KM AALT 1847.48 KM  TA  204.164 OEG
LAT  5.75807 DEG —LONG 270.%418 DEG
5.6 LUNAR HARMONICE USED' BOEING R-1
5.7 DATA ARC LENGTH' 2 HES 0 MIN S0S= 535453
5.8 DATA SUMMARY'
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TINE POINTS DEVIATION  MEAN
12 CC3  232/1947 23272133 104 .23243 .0128
51 ¢3 73271045 23372058 71 1187 S0I31
5.9 RESIDUAL PLOTST NOT AVATLABLE
5 TOREMARKST ¥¥¥EPOCH REPORT ;
TIME OF REPORT! PREPARED BY' GAYLE Da BARROY
MIN GMT Calla ANALYST

DAY 314 , 08 HR » 37
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D2- 100 ™04y

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NO. 1B61P TAPE NO.
ITeEr iJe idgalr
5,2 EPOCH DAY 232 5 21 1 0 ' 36,930 GMT SEQ. NG. 16
AR WIN SEC COMPUER G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X B85..11628 KN DX =1.6097539 KF7SEC
Y  1575.8110 KM DY  o74211467 KM/SEC
72 832.88935 KM D7 <—.11826110 KN/SZC
5.4 STANDARD DEVIATIONS A PRIOKI
A 32.27 M DX 005189 M/S X 3227 ™ X -0519 VS
Y 16142 M DY .UG858 M/S Y 161.2 M DY 0486 M/S
I 270.6 M DZ <39017 W/5 Z 270.6 B DZ 3902 n/S
5.5 CORRESPONDING ORBITAL PARAVETERS (SELENOGRAPHIC TRUT OFOATE]
SR 2766456 KM ECC 2296556 PF T1Ea 30 LG
LAN  2461.750 DEG  INC  12.1490 DEG TFP =4€3.514 SEC
RCA 1945.77 Kol PALT 207.6861 X~ PER 3T7.322 1IN
APC  3587.14 KM AALT 1849.05 KM TA 334.648 DEG
AT " %.32778 DEG LONG 41,1691 DEG
5.5 LUNAR RARNONICS USEDT  EOFTRG R=1
5+7 DATA ARC LENGTHV T HRS 12 WIN SUS= 624.93
5.8 DATA SUMWMARY?
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  232/1947  232/2133 - 104 .2343 - .0128
&1 T3 T3271965 25272055 7T STI50 STI5T
5.9 RESIDUAL PLCTST ROT AVATLABLE
5. 1CREMARKST MAP TINME REPORT FOR SITE 7E7
TIME OF REPORT! PREPARED BY'! GAYLE D. BARROW
DAY 314 , 08 HR 5 39 MIN GWT 0.0. ANALYST
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D2~ 10021

5« ORBIT DETSRMINATION REPORT (LUNAR ELLIPSE)
521 OeDs TDENTIFICATTION NOs 1B62P TAPE NO. -
' [TEM nNO. 1B62P
5.2 EPOCH DAY 232 , 19 ' 45 1 (0.000 GMT SEG. NO. 17
HR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 1280,8577 KM DX «85309190 KM/SEC
Y —=3089.4561 KM DY « 43408519 KM/SEC
Z =876.68151 KM DZ «38325637 KM/S5EC
S04 STANDARD DEVIATIONS A PRIORI
X 18.06 M DX «01420 M/S X 0000 M DX <0000 M/S
Y 132.6 M DY 02461 M/S Y 0000 M DY .CO00 M/S
Z 440.8 M DZ 00409 M/5 Z 000G M DZ .0000 M/S
5«5 CORRESPONDING ORBITAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE)
SMA 2765432 KM ECC + 296366 APF 1844149 DEG
LAN 242.654 DEG INC 12,1291 DEG TFP  =-5021.29 SEC
RCA 1945,78 KM PALT 207.686 KM PER 217.488 HMIN
APOQ 3584487 KM AALT 1B46.78 KM TA 20&4.148 DEG
LAT 5.71624 DEG LONG 27U.414 DEG
5.6 LUNAR HARMONICS USEDt* BOEING R-1
5a7 DATA ARC LENGTH? 5 HRS 40 MIN 505= 16527
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOe« TYPE TIME TIME POINTS DEVIATICN MEAN
12 CC3 23271947 233/0111 259 « 7352 ~-+0273
61 c3 23271945 23272058 71 5679 + 4064
5.9 RESIDUAL PLOTS' NOT AVATLABLE
5., 10REMARKS! ®¥%##EPOCH REPORT

TIME OF REPORT? PREPARED BY' GAYLE D. BARROW

DAY 314 » 08 HR » 59 MIN GMT 0.0 ANALYST




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2 100820.1
5.1 OeDe IDENTIFICATION NOo 1B62P TAPE NO.
ITEM NUe I8&64¢
5,2 EPOCH DAY 232 5 21 v Q ' 36,930 GMT SEQ. NC. 17
HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X 88413842 KM EX =1.6008016 KM/SEC
Y 157543718 KM DY 74194752 KM/SEC
Z  B833.76291 KM DZ —.11743641 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X T7-13 M DX <G2488 M75 X 17+13 M DR <0249 M/3
Y 76474 M DY »02405 M/S Y 7674 M DY 40241 M/S
7 1275 M DZ 18874 M/S Z 127.5 M DZ .18687 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS {SELENOGRAPHIC TRUE OFDATG)
SMA 2766411 KM ECC  +2965689 APF  184.177 DE:G
LAN  241.922 DEG INC 12.1310 DEG TFP -483,760 SEC
RCA  1945.77 KM PALT 207.678 KM PER 217580 M'N
APO  3586.44 KM AALT 1848,35 KM TA 3344636 DEG
LAT  4.35586 DEG  LONG 41.1670 DEG
76 LUNAR HARMONICS USED' BOEING R-1
5.7 DATA ARC LENGTH' 1 HRS 12 MIN SO0S= 16609
5.8 DATA SUMMARY'
STA DATA START STOP NUWBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 23271947 ~ 23370111 259 W 7252 ~,0273
61 c3 235/1945 23272056 7T 25679 G064
5.9 RESIDUAL PLOTST  NOT AVAILABLE
5. TOREMARKSY MAP TINE REPCRT FOR SITE  7B7
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 314 , 09 HR , 02 MIN GMT ’ OeDos ANALYST




S, ORBIT DETERMINATION REPORT {LUNAR ELLIPSE)

541 OeDe IDENTIFICATION NO. 2B61P

5.2 EPOCH DAY 322 s 20 ' 3o ' (.000

TAPE NO.
ITEM NO. 2B61°P
GMT SEQ. NOe 34

HR MIN SEC

COMPUTER ©

5¢3 STATE VECTOR (SELENOCENTRIC 1950.0]

X 3445.6251 KM DX +29305290 KM/SEC

Y ~8624G5910 KM DY  .74603321 KM/SEC

7 —537.69986 KM DZ 51399580 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 12.84 M DX 02296 M/S

«0000 M DX .000C M/S

A
Y 57445 M DY 29340 M/S Y 0000 M DY 0000 M/S
z

Z 938.7 M DZ 43630 M/5S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2689.53 KW ECC .336558
LAN 233,904 DEG INC  12.0141

APF 1644561 DEG
DEG TFP 6061.74 SEC

RCA 1784.28 KM PALT 46,1860
APO 3594.79 KM AALT 1856.70

KM PER 208.608 MIN
KM TA 177.019 DEG

LAT 356.229 DEG LONG 215.862

DEG

546 LUNAR HARMONICS USED® BOEING R-1

57 DATA ARC LENGTH! 3 HRS o MIN

508= 2588.3

5«8 DATA SUMMARY?

STA DATA START STOP NUMBER STANDARD

NOes TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 322/2036 322/23C0 226 «3399 1489
61 c3 32272037 32272144 130 s1138 20944

5.9 RESIDUAL PLOTS' NOT AVAILABLE

54 LOREMARKS? #¥#XEPOCH REPORT

TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 281 4 02 HR » 4U MIN GMT

Uels ANALYST

D2-100290..



5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 3021008201

Sel OaDe IDENTIFICATION NO. 2B61P TAPE NO.
FTEM NO. sB01lF
5.2 EPOCH DAY 322 , 22 t 23 ' 16.600 GMT SEQ. NO. 34
HE MIN SEC COMPUTER O

5.3 STATE VECTOR ({SELENOCENTRIC 1950.0)

X =1726,8075 KM DX =e47037286 KM/5EC

Y 380.11581 KM DY ~1.5312259 KM/SEC

Z 23378894 KM Ud -1.0532376 KM/SEC
5.4 STANDARD DEVIATIONS A DPRTORT

le88 M~ DX 03730 M/S X l.488 W DX 0373 M/5

X
Y 3067 M DY 57001 M/= Y 3067 M DY 5700 M/S
Z 491,0 M DZ .84600 M/S Z 491.0 M DZ 8460 M/S

3¢5 CORRESPUNDING ORBITAL PARAMETEKS (SELENOGRAFPHIC TRUE UFDATE)

SMA 2690421 KM £CC «337056 ,APF 1646633 DG
LAN 232,879 DEG INC 12.0166 DEG TFP  -17.3070 SEC

RCA 1783.46 KM PALT 45.3707 KM PER 208.688 MIN
APO 3596.97 KM AALT 18B58.88 KM TA 358.934 DEG

LAT 3.37659 DEG LONG 36,7866 DEG

506 LUNAR HARMONICS USED'! BOEING R-1

27 DATA_ARC LENGTH! 1 HRS 44 MIN 505= 2588.3

58 DATA SUMMARY!

STA  DATA START STQP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION | MEAN
(12 CC3 32272036 22272300 226 3399 «1489
61 c3 32272037 322/2144 130 « 1138 + 0944

5.9 RESIDUAL PLOTST NOT AVAITLABLE

5+ 10REMARKSY MAP TIME REPORT FOR SITE B¢
TIME OF REPORT! PREPARED BY!'* GAYLE D. BARROW
DAY 281 » 02 HR » 45 MIN Q4T UeDa ANALYST

- . RDY




D2-100820-1

5, ORBIT DETERMINATION REPCORT (LUNAR FLLIPSE)
5¢1 OeD. IDENTIFICATION MO. 2B6&2P TAPE NO.
ITEM NO. 2B62P
5.2 EPOCH DAY 322 , 20 ' 36 * 0,000 GMT S5EQ. NO. 35
HR MIN SEC COMPUTER G
53 STATE VECTOR ({SELENOCENTRIC 1950.0)
X 3444,5779 KM | DX «29392963 KM/SEC
Y =836022483 KM DY « 75941804 KM/SEC
Z =581.89891 KM DZ «49360121 KM/SEC
5.4 STANDARD DEVLATICNS ) A PRIORI
X 20.65 M DX 00703 M/S X <0000 M DX .0C00 M/S
Y  438.4 M DY .22097 M/S Y 0000 M DY .0Q000 M/S
Z T743.,0 M 02 34372 M/S 2 40000 M DZ  .GCOD M/S
5.5 CORRESPONDING ORBITAL PARAMETERS [SELENOGRAPHIC TRUEZ CFDATE)
SMA 268%9.462 KM ECC «336549 APF 158.173 DEG
LAN 240,373 DEG INC 10.9568 DEG TFP 6061.23 SEC
RCA 1784430 KM PALT 46.2088 KM* PER 208.595 MIN
APO 3594.54 KM AALT 1856.45 KM TA 177.017 DE
LAT 3554421 DEG LONG 215963 DEG
506 LUNAR HARMONICS USED!' BIERING R-1
5.7 DATA ARC LENGTH! 6 HRS 10 MIN 505= 42171
5.8 DATA SUMMARY!
STA DATA START STOP &UMBER STANDARWY
NO. TYPE TIME TIME POINTS DEVIATICN MEAN
12 cC3 32272036 32370229 431 le13238 1299
61 C3 32272037 32272144 130 « 5703 . 1205
5.9 RESIDUAL PLOTST NOT AVATLAGLE
5« TOREMARKST *EREPOCH REPCORT

TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 281 s 03 HR » 24 MIN GMT O.De ANALYST

)
)
@




DBT008301

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
Sel OeDe IDENTIFICATION NO. 2B62P TAPE T,
I'Te 4 1. T
5.2 SPOCH DAY 322 5 22 ¢ 23 1 16,600 GMT LEL. L. z-
TTTTTTTTHMRTTTMIN T TsECc T T e, <
5.3 STATE VECTOR (SELENOCENTRIC 1950.0) T - T
X =~1726,6408 KM DA =L ATiSHELELLT 7T
Y 36597035 KM DY =1.55726%0 (/L7070
Z 256.58735 KM DZ =1.0137395 <& 75EC
5«4 STANDARD DEVIATIONS A PRIURI
X B.965 ™ DX +GLZ75 M/5 X B.955 M DX <0127 =75
Y 233.1 M DY 42944 M/S Y 233.1 M DY 4294 M/S
Z 389.6 M DZ +66575 M/& Z 38946 ™ UZ <6657 1475
5¢5 CORREGPONDING ORBITAL PARAVETERS (GELEROUGRAFPEIL TRUE OFDATE)
SHA 2690.0UF KM FCC 337019 EPF 156.259 Dco
LAN 239.343 DEG INC 10.9687 DEG TFP  —17.Uui&T SEC
RCA T783.48 KM PALT &5.387L LM PER T05e573 MIN
APO 3596,70 KM AALT 1858,61 KM TA 3584922 DEG
CAT 4.22B30 DEG LONG 36,9193 DEG
5.6 LUNAR HARIONTCS USED' BOEING R~1
5.7 DATA ARC LENGTH? 1 HRS &4 MIN S05= 47165
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 322/2036 323,0229 431 1.1328 «1299
61 C3 32272037 32272144 T3¢ 25703 e 7204
5.9 RESIDUAL PLOTSt NOT AVAILASLE
5, 10REMARKS! MAP TIME REPORT FOR SITE B¢
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 281 s 03 HR o 27 MIN GMT OeDe ANALYST

N

o




Bo.1pnn
5, ORBIT DETERMINATION REPORT (LUMAR ELLIPSE) 2-10nnen_g

5e1 OeDo IDENTIFICATION NO. 2D61P TAPE NO.
ITEM NO. NeAs
5.2 EPOCH DAY 326 4 22 ' 45 v (.000 GMT SEQ. NOe &5
HR MIN _ SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 195040}

X 2598,.,5066 KM DX -.89419820 KM/SEC

Y 1408,9996 KM oY «60160173 KM/SEC

Z 101243186 KM Dz 35213505 KM/SEC
54 STANDARD DEVIATIONS A PRIORI

X 21.91 M DX «00868 M/5S X <0000 M DX «C000 M/S
Y 171.3 M DY +05266 M/S Y 0020 M DY 0000 M/S

Z 185.3 M DZ 09991 M/S Z #0000 M DZ «C000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689444 KM E&C + 338314 APF 167.4258 DEG
LAN 178.924 DEG INC 11.9243 DEG TFP -3530.0% SEC

RCA 1779.56 KM PALT 41.4732 KM PER 2084597 MIN
APO 3599432 KM AALT 1861.23 KM TA 2250351 DEG

LAT 6442279 DEG .LONG 2114137 DEG

5¢6 LUNAR HARMONICS USED* BOEING R-1

57 DATA ARC LENGTH! Z HRS 50 MIN S05= 128846

5+8 DATA SUMMARY!

STA DATA START . STOP NUMBER STANDARD -

NOe. TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 32672252 327/0109 113 «2380 ~e 0607
é1 c3 32672250 32770109 131 «2294 e U357

5.9 RESIDUAL PLOTST NOT AVAILABLE

5¢10REMARKS! ¥*¥EPOCH REPORT
TIME OF REPORT?! PREPARED BY? GEO.S.GOODWIN
DAY 279 s 07 HR , 28 MIN GMT O«De ANALYST




L

5. ORBIT DETERMINATTON REPORT (LUNAR ELLIPSE) . 021000201
5.1 OeDs IDENTIFICATION NO. 2D61P TAPE NO.
ITEM NOe ZD6TIF
5.2 EPOCH DAY 326 » 23 ' 47 ¢ 13,720 GMT SEQ. NO. 65
AR MTN SEC COVPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X —=I789.3662 &N DX =20740I39T KN/SEC
Y =7.4356390 KM DY ~1.5780646 KM/SEC
7 =E1, 163581 KM D7 =1.0771437 KWM/SEC
5% STANDAKD DEVIATIONS A PRIORI
X Te35T M DX +92395 @75 X L350 W DX +0240 W75
Y 20.63 M DY .16256 M/S Y 20.63 M DY .1626 M/S
7T I0.28 M 0Z 23687 M/S 2 19.28 M DI iZ38Y W/S
Teh CURRESPONDING ORBITAL PARAMETERS (SECENOGRAPHIC TRUE OFDATE)
SMA 2690.50 KM FCC L335750 APF " T67+520  DEG
LAN  178.318 DEG INC  11.9264 DEG TFP  203.152 SEC
RCA  1779.09 KM PALT 41.J024 EM PER " 508.720 MIN
APO  3601.90 KM AALT 1863.81 KM TA 12.5158 DEG
TAT  359.993 DEG  LONG 358.353 DEG
5.5 LUNAR HARWMONICS USED' BOEING R=1
5.7 DATA ARC LENGTH' U HRE 590 WIN S05= 1288.6
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
NO. TYPE T [ME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252  327/0109 113 22380 =,0607
61 c3 33672250  327/0109 131 2255 0357
5.9 RESIDUAL PLOTST NOT AVAILABLE
5, TOREMARKSY MAP TIME REPORT FOR SITE D'
TIME OF REPORT? PREPARED BY' GEOeSeGOODWIN
DAY 279 » 07 AR » 31 MIN  GMT O+D+ ANALYST
ODPL 2D61P
{TERATION — NUMBER G

™
b
1&“&\




$£2-100820-1

5, ORBIT DETERMINATICON REPORT (LUNAR FLLIPSE)
5.1 0D IDENTIFICATION NO. 2062P TAPE NG.
. ITEM NOe 2D62P
5.2 EPOCH DAY 326 4 22 ¢ 45 ' (0.000 GMT SEQ. NO., 66
HR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 2598,0164 KM DX =.89433988 KM/SEC
Y 1413.1133 KM DY 060306348 KM/SEC
z 1007,2374 KM DL 38967890 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI.
X 17.90 M DX «0071C M/S X 2GQO0 M DX +0000 M/sS
Y 137.8 M DY 04332 M/sS Y 0000 M DY 0000 M/S
Z 149.0 M DZ .08303 M/S Z L0000 M DZ L0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRULC OFDATE)
SMA 2689.29 KM EEC «338283 APF 167447 DEG
LAN 178.919 DEG INC 11.7025 DEG TFP  =3529.9%1 SEC
RCA 1779.55 KM PALT &4l.4624 KM PER 208.580 MIN
APO 3599.04 KM AALT 1860495 KM TA 2254352 DEG
LAT 6+30781 DEG LONG 211.172 DEG
5.6 LUNAR HARMONICS USED' BOEING R-1
5.7 DATA ARC LENGTH! & HRS 10 MIN 505= 22397
5.8 DATA SUMMARY?
STA  DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 32672252 32770439 229 « 8905 -«0114
61 C3 32672250 327/0109 131 «5570 »3143
5.9 RESIDUAL PLOTST NOT AVAILABLE
5.10REMARKSY #¥AFPOCH REPORT
TIME OF REPORT! PREPARED BY! GEO«S5+GOODWIN
DAY 279 » 07 HR » 1T MIN GMT C.Ds ANALYST

P W




5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2- 1007901

5.1 OeDe ICENTIFICATION NO. 2D62P ' TAPE NO.
ITEM M0.  Z2D62F
542 EPOCH DAY 326 » 23 v 47 ¢ 134720 GMT SEQ. NOs 66
HR MIN SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 195040}

‘X ~1789,.,3583 KM DX ~+07338291 KM/SEC

Y =-8,0690931 KM DY ~1.5822201 KM/SEC

Z —41.625555 KM DZ -1.0710196 KM/SEC
Se4 STANDARD DEVIATIONS A PRICRI

A 9774 M DX +Ul958 /S X 9774 R DX 0196 M/S
Y 15,57 M DY .13226 M/S Y 15.57 M DY «1323 M/S
Z

Z 1758 M DZ 019424 M/S 17.58 M DL 21942 M/S

55 CURRESPONDING OﬁBITAL FARAMETERS (SELENOGRAPAIC TRUZ JUFDATER)

SMA 269035 KM ECC +338718 APF 167.539 DEOG
LAN 178.313 DEG INC 11,7046 DEG TFP 2034329 SEC
RCA 1779408 KM PALT 40l.99063 KM PER 208.704 MIN
APO 3601462 KM AALT 1863.53 KM TA 12.5266 DEO

LAT 359.987 DEG LCNG 358.377 DEG

5¢6 LUNAR HARMONICS USEDY BOEING R-1

5¢7 DATA ARC LENGTH! 0 HRS 59 MIN 5C5= 24397

5.8 DATA SUMMARY!

STA DATA START 5TOP ‘NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 32672252 32770439 229 «83905 q—o01l4
61 3 3267225V 32770109 131 «5570 «3143

2«9 RESIDUAL PLOTS'  NWOT AVATLABLT

5+ 1I0REMARKS? MAP TIME REPCORT FOR SITE DY
TIME OF REPORT! PREPARED BY' GEO.S.GOCOWIN

DAY 279 4, 07 HR » 14 MIN GMT O«De ANALYST -~

)
(o
G




Do 10N eny.ay
5. ORBIT DETERMINATION REPGRT (LUNAR ELLIPSF) -

51 OeDo IDENTIFICATION N0. 3D61P TAPE NO. -
ITEM NO. 3D51P
5.2 EPOCH DAY 49 o 6 ' 13 ' 0.000 GMT SEQ. NO. 83
HR MIN SEC COMPUTER G

523 STATE VECTOR {(SELENOCENTRIC 195G.()

X =492.84507 KM i DX —+.89169775 KM/SEC

Y 296143311 KM DY —«43607565 KM/SEC

Z 17392594 KM 0z «13246617 KM/SEC
5«4 STANDARD DEVIATIONS A PRIORI

X 1203 M DX +15210 M/S X  «00CO M DX «0U00 M/5
Y 48045 M DY 22095 MN/S Y 0205 M DY 40000 M/S

L Bhb.T M DZ 429758 M/S Z L0000 M BZ  «G00G M/S

545 CORRESPONDING ORSITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2688.89 KW ECC .337015 APF  181.344 DEG
LAN 184,168 DEG INC  21.3061 DEG TFP —4854.22 SEC

RCA 1782.69 KM PALT 44,5048 KM PER 208534 MIN
APO 3595.,09 KM AALT 1857,00 KM TA 201.753 DEG

LAT 8219494 DEG LONG 2U5.838 DEG

5¢6 LUNAR HARMONICS USED' BOEING R-1

5¢7 DATA ARC LENGTH! 3 HRS 0 MIN 505= 1152.6

58 DATA SUMMARY

STA DATA START STGP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
&1 C3 49/0¢€14 49,0652 39 «0664 ~.0594
471 3 49/0705 49/00b34 1381 «317%9 ~-.026%
12 C3 4970706 49/0709 4 «0178 «3374
12 cC3 49/0613 439/0659 43 20326 U276

5.9 RESIDUAL PLOTST NOT AVATLABLE

5+ 10REMARKS ¥X¥EPOCH REPORT
TIME OF REPORT? PREPARED BY' GAYLE D. SARROW
DAY 281 s 03 HR » 49 MIN GMT » OeDe ANALYST




L]
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 2B2-100220<1

5¢1 OoDe IDENTIFICATION NO. 3D61P TAPE NO.
ITEFM ™WJdes 30U0LF
5.2 EPOCH DAY 49 , T v 32 ¢ 25,310 GMT SEQ. NO. 83
HE MIN SEC COMPUTER TG

5.3 STATE VECTOR {SELENOCENTRIC 1950.0)

X =233.49482 KM Ux le /245608 KM/5ECT

Y =1588.7379 KM DY —.21630588 KM/SEC

Z -611.89951 KM DL =.807648Y4 KM/SEC
5«4 STANDARD DEVIATIONS A PRIOR]

A Ble36 M DX «3UGDL M/75 A Gla3bt M UA  +30062 M/O
Y 14,81 M DYy .54878 MsS ¥ 14.81 M DY 5488 M/S

L T08.4 M DZ 79954 M/5 Z 10B.4 M DL #7990 M/75

525 CURRESPUNDING ORBI AL PARAMETERS (SELENOGRAPHTC TRUE UFDATE]

SMA 2689.96 KM ECC «3375UD APF IBT.3294 0o
LAN 183.416 DEG INC 21.30%1 DEG - TFP -88.6251 SEC
RCA 1782,09 KM PALT 43,9978 KM PER Z08.658 MIN
APO 3597.84 KM AALT 1859475 KM TA 3540538 DEG

LAT 1«47690 DEG LONG 3D09.626 DEG

5.6 LUNAR HARMONICS USED' B8OEING R-1

57 BATA ARC LENGTH! 1 HRS 16 MIN S505=""1152.0

548 DATA SUMMARY?

STA DATA START STOP NOMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN

41 C3 49/0614 4970652 39 «0664 ~+0594
41 cC3 4970705 49/0834 181 «3129 -.0264
12 C3 4970706 49/0709 4 «0178 3374
12 CC3 4970613 49/0659 43 «+ 0926 =-.U276

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+ 10REMARKS! MAP TIME REPORT FOR SITE 'D°

TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 281 s 03 HR s 52 MIN GMT OeDe ANALYST




5. ORBIT DETERMINATION REPORT

{LUNAR ELLIPSE)

Do.1nneny

5.1 OoDe IDENTIFICATION NO. 3D62P TAPE NQ.
[TEM NOs 3D62P
5.2 EPOCH DAY 49 , 6 ¢ 13 ' 0.000 GMT SEQ. NO. 84
1 HR MIN SEC COMPUTER G

53 STATE VECTOR (SELENQCENTRIC 195040}

X =494013870 KM DX =—e89337268 KM/SEC
Y 296646859 KM DY —«43359223 KM/SEC
Z 1729.8017 KM DZ «12915712 KM/SEC

Se4 STANDARD DEVIATIONS A PRIORI
X 35,49 M DX 205199 M/S X 0000 M DX  +0000 M/S
Y 15%9.3 M DY 07624 M/S Y «0000 M DY 0000 M/S
Z 28B3.4 M DZ 10272 M/S Z 0000 M DZ +0000 M/S

505 CORRLCSPONDING ORBITAL PARAMETERS

(SELENOGRAPHIC TRUE OFDATE)

SMA 2688488 Kni ECC «337027 APF 18l.178 DEG
LAN 184,305 DEG INC 20,9720 DEG TFP  =-4854.30 SEC
RCA 1782465 KM PALT 445632 KM PER 2084532 MIN

APO 3595.10 KM AALT

1857.ul KM TA

201.751 DEG

LAT 840105V DEG LONG

2054859 Dc06

5.6 LUNAR HARMONICS USED' BOEING R-1
5.7 DATA ARC LENGTH! 6 HRS 10 MIN 505= 659245
[
B 5.8 DATA SUMMARYT
STA DATA START STOP NUMBER ___STANDARD
NOs TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 4970614 4970652 39 0984 -.3101
41 cC3 4970705 4971203 4512 e 5468 eOL&1
12 C3 4970706 4970709 4 <0389 ¢ 5879
12 CcC3 49/0613 49/0659 43 e 1445 =.2600

59 RESIDUAL PLOTS!

NOT AVAILABLE

5¢10REMARKS ! ¥%¥#ECPOCH REPORT

TIIiE OF REPORT!

PREPARED 8Y!

GAYLE D. BARROW

DAY 281 » 04 HR » 11 MIN

GMT

Oe«De ANALYST

i




s

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100820-1

-
51 QeDs IDENTIFICATION NO. 3D62P TAPE NO.
ITcm NOe. 3006ZP
5.2 EPOCH DAY 49 » 7 1 32 ' 254,310 GMT SEQ. NO« 84
HR MLIN SEC COMPUTER G

543 STATE VECTOR (SELENUCENTRIC 1950.0)

X =b34.412408 K DX 1. 7279642 «KI/5EC

Y —1588.8598 KM DY =422242829 KM/SEC

Z =6l0«66348 KM DZ -.79874536 KM/SEQ
5.4 STANDARD DEVIATIONS A PRIORI

X 2940 M pbX 10255 M/S X 294D M UX <1020 M/S
Y 34724 M DY 18656 M/S Y 3724 M DY +1866 i4/5

L 33,26 M DZ 27349 M/S Z 33.26 M DZ 2735 M/S

565 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPAIC TRUE OFDATE)

SMA 2689.95 Kid ECC «337517 APF 181.229 DEG .
LAN 1834553 DEG INC 20,9750 DEG TFP -88.7056 SEC
RCA 1782.04 KM PALT 43.9537 KM PER 208.657 MIN

APQ 3597.,85 KM AALT 1859.76 KM TA 354,533 DEG

LAT 151567 DEG LONG 359.555 DEG

5.6 LUNAR HARMONICS USED!'! BOEING R-1

567 DATA ARC LENGTH? 1 HRS 16 MIN S05= 6415.1

5.8 DATA SUMMARY?

STA DATA START STOP NUMBER STANDARD

NO« TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 49/0614 4970652 " 39 . 0984 ~+3101
41 cC3 49707065 4971203 412 +5468 0141
12 3 49/0706 4970709 4 « 389 «5879
1? CC3 4970613 49/0659 43 « 1445 -« 2600

5,9 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS! MAP TIME REPORT FOR SITE 1D
TIME OF REPORT! PREPARED By®* GAYLE D. BARROW
DAY 281 » 04 HR o 13 MIN GMT CaDe ANALYST




5« ORBIT DETERMINATIOM REPCRT (LUNAR ELLIPSE)

D2-1060r20-1

S5el O+De IDENTIFICATION NCs 2F61P

TAPE NOa

542 EPOCH DAY 329 » & + 30 + 0.000 MT

ITEM NO., 2F61P
SEQe. MNOe. 115

HR MIN SEC

CCHUPUTER G

563 STATE VECTOR (SELENOCENTRIC 1950401

X 499441174 KM . DX =1.49257u3 KM/SEC
Y 193646271 KM DY -—129966U4 KM/SEC
Z 1329.,7763 KM DZ -.12225122 KM/SEC

54 STANDARD DEVIATIONS A PRIORI
X 95,62 M DX »01118 M/5 X 0000 M DX «0000 M/S
Y 353.3 M BY .05348 M/S Y 0000 M DY .0000 M/S
Z 48l.7 M DZ 419776 M/S Z L0000 M 0Z L0000 M/S

55 CORRESPCNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SHA  2689.35 KM ECC  .33580% APF
LAN _ 147.514 DEG  INC 11.8779 DEG  TFP

168.898 DEG
=1849.00 SEC

RCA 1783456 KM PALT 45.4709 KM PER
APO 3595.14 KM AALT 1857.05 KM TA

2084587 MIN
268.764 DEG

LAT 11.5997 DEG LONG 224.915 DEG

5+6 LUNAR HARMONICS USED* BOEING R-1

57 DATA ARC LENGTH! 3 HRS 0 MIN

505= 1279%.4

508 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD
NOes TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 329/0706 329/0916 159 « 2207 20246
12 cC3 32970650 329/0916 190 «2210 —~«1172
5«9 RESIDUAL PLOTS! NOT AVAILABLE
5+ 10REMARKS? *###¥EPOCH REPORT
TIME OF REPORT! PREPARED BY*' GAYLE D« BARROW
DAY 281 » 06 HR » 06 MIN GMT QeDe ANALYST

I
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5. ORBIT DETFRMINATION REPORT (LUNAR ELLIPSE)

501 OeDe IDENTIFICATION NCo 2F61P TAPE NO.
© ITEM NO.  2F6l1P
52 EPOCH DAY 329 , 7 1t 21 ' 15,180 GMT S5EGe NO«. 115
HR MIN SEC CUMPUTER G
23 STATE VECTOR (SELENOCENTRIC 19350.0)
X =1760.,5150 KM DA =31 798135 KM/SEC
Y 253403936 KM DY =-1.5592812 KM/SEC
Z 132025291 KM DZ -~-1.,0689335 KM/SEC
2«4 STANDARD DEVIATIONS A PRIORT.
X 2,900 W DX "ed7ol3 /5 A D900 W VA 0/d1 M/5
Y 1l40.6 M BY 29024 M/S Y 14046 M DY «2902 M/5
Z 352,00 M DZ 40041 M/5 Z 352.0 M DZ 4004 M/5
5e¢5 CURRESPFUNDING ORZITAL PARANMETERS [SELENUGHAPHIC TRUE OFDATE)
SMA 2689,93  K¥ ECC « 3370350 APF 166.956 DEG
LAN 147.201 DEG INC 11,8809 DEG TFP 25,7781 SEC
RCA 178334 KM PALT 45.2542 K4 PER 208.655  HMIN
APO 3556452 KM AALT 1o58.43 KM TA 1.58773 DEG
LAT 193834 DEG LONG 317.944 DEG -
5e6 LUNAR HARMONICS UScp' BCEING R-1
5«7 DATA ARC LENGTH! U HRS 28 MIN S0S8= 127746
5.8 DATA SUMMARY!
STA  DATA START STGP NUMBER STANDARD
NOo TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 32970706 329/6916 159 22207 20246
12 cC3 32970650 32970916 190 02210 —ell72
509 RESIDUAL PLOTS' NOT AVAILABLE
5010REMARKS! MAP TIME REPORT FOR SITE, TRt
TIME OF REPORT! PREPARED BY* GAYLE D. BARROW

DAY 281 » 06 HR »

08 MIN

GMT

OeDe ANALYST




Dg-10n°eng
Se ORBIT DETE™"INATION REPORT (LUNAR ELLIPSE}

S0l OeDo IDENTIFICATION NC. 2F62P TAPE NO.
ITEM NOe. 2F62P
5.2 EPQCH DAY 329 » 6 ' 50 ' 0,000 GMT SEQe NOs 116
HR MEN SEC COMPUTER G

503 STATE VECTOR (SELENCCENTRIC 1950.0)

X 50045692 KM DX =—-1.4927794 KM/SEC

Y 1933.8362 KM DY -.13028482 KM/SEC

Z 1333,0631 KM DZ -12048213 KM/SEC
504 STANDARD DEVIATIONS A PRIORI

X 26+26 M DX 003903 M/5S X «0C00 M DX 0000 /S
Y 94,20 M DY +01600 M/S Y <0000 M DY 0000 M/S

Z 127.5 M DZ +05555 M/S Z <0000 M DZ  +GG00 M/S

505 CORRESPONDING ORBITAL FARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SiKA 2689.23 KM" ECC «336815 APF 168.503 .DEG
LAN 147.883 DEG INC 1i.99%1 DEG TFP  -1848.66 SEC
RCA 1783446 KM PALT 4543701 KM PER 2084573 MIN
APO 3595.01 KM AALT 1856492 Kn TA 268.771 DEG

LAT 11.7001 - DEG LONG 224.881 DEG

506 LUNAR HARMONICS USED' BOEING R-1

5.7 DATA ARC LENGTH? & HRS 10 WMIN 505= 45722

5.8 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION AEAN
41 C3 329/G706 329/0917 169 e T688 25735
41 cC3 32971023 349/1247 197 lelB826 o827l
12 cC3 323/065v 329/0917 191 28315 «5686

509 RESIDUAL PLOTS' NOT AVAILABLE

50 10REMARKS!? ¥#¥#HEPOCH REPORT

TIME OF REPORT! PREPARED BY'! GAYLE D. SARROW
DAY 281 o U6 HR 5 26 MIN GMT OeDe ANALYST




9.100890-1
S5¢ ORBIT DETF?MINATION REPCRT (LUNAR ELLIPSE} 1D2-1C0820

51 OeDe IDENTIFICATION NGCo 2F62P TAPE MO,
ITEM NOe. 2F&2P
502 EPOCH DAY 329 , 7 ' 21 ' 154180 GMT SEQ. NO. 116
HR MIN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =1760.4067 KM DX —«31855596 KM/SEC

Y 25169934 KM DY =-1.5572329 Km/SEC

Z 134.93862 KM DZ -1.0718454 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI

X 1l.976 M DX «02134 M/S 1,976 M DX 0213 M/S

4
Y 39463 M DY +07743 M/S Y 33463 M DY 0774 M/S
Z 97,01 M DZ 10619 M/S Z 97.01 M DL .1062 M/S

5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENCGRAPAIC TRUE UFDATE)

SiMA 2689.82 KM ECC «337039 APF 163261 DEG
LAN 147.569 DEG InC 12.0021 DEG TFP 2641197 StC
RCA 1783.24 KM PALT 4341543 KM PER 208641 MIN
APO 3596439 KM AALT 1858.30 KM TA 1.60891 DEG

LAT 203459 DEG LONG 317.950 DEG

506 LUNAR HARMONICS USED' BOEING R-1

57 DATA ARC LENGTH? G HRS 28 MIN 505= 45719

5.8 DATA SUMMARY?

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 329/0706 329/0917 160 « 7688 « 6735
41 CC3 32971023 32971247 197 l.1826 —~e8271
12 cC3 32970650 329/0917 191 «8315 + 5686

59 RESIDUAL PLOTS' NOT AVAILABLE

5+ 0REMARKS Y, MAP TIME REPORT FOR SITE 'F!
TIimE OF REPORT! PREPARED BY' GAYLE D. SARROW
DAY 281 » 06 HR » 29 MIN GMT OeDe ANALYST

a
!
]

4

oy
sl




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE} P2~ 1002201

Sel OsDe IDENTIFICATION NOo 3F61P TAPE NO. N
ITEM NOe <3F61P
5.2 EPOCH DAY 52 4 0 * 56 t 0.000 GMT SEQe NOe 133
HR MIN SEC COMPUTER B

5.3 STATE VECTOR (SELENCCENTRIC 1950.0)

X =2068,4359 KM DX =e40416649 KM/3SEC

Y 1229,6555 KM DY -—-1,1418027 XM/SEC

Z 146445176 KM DZ ~.4362089&6 KM/SEC
5e4 STANDARD DEVIATIONS A PRIORI

X 322.1 M DX 06451 M/S X <0000 M DX <0000 M/S
Y 29344 M DY 12197 M/S Y 0000 M DY +0000 M/S

Z T07.2 M DZ 426201 M/S Z +0G00 M DZ +0000 M/S

505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688469 KM ECC, «335819 APF 183,147 DEG
LLAN 147,130 DEG INGC 21,0522 DEG TFP_  =2749.62 SEC
RCA 1785477 KM PALT 47.6845 KM PER 208.510 MIN

APQ 3591.60 KM AALT 1853.51 Ki4 TA 242.862 DEG

LAT 19,1587 DEG -LONG 211.636 DEG

5.6 LUNAR HARMONICS USED! BOEING R-~1

57 DATA ARC LENGTH! 3 HRS 0 WMIN 505= 2402.2

58 DATA SUMMARY!

STA DATA START STCP NUMBER STANDARD

NQOs TYPE TIME TIME POINTS DEVIATION MEAN
62 c3 52/0127 52/6312 175 + 2986 « 0646
6 cC3 52/0052 52/0113 is + 2465 «0213
12 C3 52/0054 22/0113 20 ° «1961 —+2208
12 cC3 5270124 5270313 i98 «2833 -+0959

59 RESIDUAL PLOTSt NOT AVAILABLE

5¢ LOREMARKS! ¥¥*EPOCH REPORT
TIME OF REPORT! PREPARED BY!* GEQ«S«GCODWIN

DAY 279 » 04 HR » OU MIN GMT Oe«De ANALYST




S5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) V2~ 16000
5ol OeDe IDENTIFICATION NOe 3F61P TAPE NOe
764 NOe 3FOGLP
5.2 EPOCH DAY 52 5 1 v 33 1 37,810 GMT SEQ, NO. 133
HR MIN SEC CCMPUTER B

Se3 STATE VECTOR (SELEROCENTRIC 195040)

X =572+47759 KM DX 1,7170531 KM/SEC
Y -15854665U KM DY —+23734266 AM/SEC
Z -601.61320 KM DZ -.80640778 M4/ SEC

504 STANDARD DEVIATIONS

A PRIORI

X 86494 M DX 269756 M/S X 8694 M DX 2698 M/S
Y 171+6 M DY 27873 M/S Y 171.6 M DY .2787 M/S
L 3697 M DZ «65745 'M/5 Z 369.7 M DZ 6574 M/S

5.5 CURRESPONDING ORBITAL PARAMETERS

{SELENOGRAPAIC TRUE OFDATE)

ECC  .336102

SMA 689440 KM APF 183,190 DEG
LAN 146.709 DEG INC 210553 DEG TFP -131.965 SEC
RCA 1785.48 KM PALT 47.3934 KM -+ PER 2084592 MIN
APO 3593.31 KM AALT  1855.22 KM TA 351.902 DEG
LAT l.76128 DEG LONG 322.127 DEG

5.6 LUNAR HARMONICS USED!

BOEING R=-1

57 DATA ARC LENGTH® 0 HRS 40 MIN S05= 23934

5.8 DATA SUMMARY!
STA  DATA START STOP NUMBER STARNDARD
NOe. TYPE TIME TIME POINTS DEVIATION - MEAN
62 C3 52/0127 5270312 175 « 2986 «0646
62 CC3 5270052 52/0113 18, « 2465 «0213
i2 C3 5270054 5270113 20 «1961 -42208
le CC3 52/0124 5270315 190 «2833 - U959

5.9 RESIDUAL PLOTS!' NOT AVAILASBLE

5e¢10REMARKS MAP TImE REPORT FOR SITE 'F!

TIME OF REPCRT!

PREPARED BY!

GEQ«S.GOODWIN

DAY 279

s 04 HR » 05 MIN GMT

O.De ANALYST

"
™)
o




lv‘ . 1 - ryry
5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) DQ"ICOSQOni
501 OeDe IDENTITICZATION NO. 3F62P TAPE NO,
' ITEM NO. _3F62P
5.2 EPOCH DAY 52 G v 55 1 0«000 GMT S5EGe NO 134
HR MIN S5EC COMPUTER B
5e3 STATE VECTOR {SELENOCENTRIC 1950.0)
X =2083.3826 KM DX =e40736352 KM/SEC
Y +1244,2324 KM 0Y ~1.13571uvl KM/SEC
Z 143041837 KM DZ =e44915296 KM/SEC
5.4 STANDARD DEVIATIONS A PRICRI
X 143.0 M DX 02787 M/S X «0020 M DX «0000 M/S
Y 13649 M DY 06036 M/S Y «0GO0 M DY 0000 M/S
Z 328.1 M DZ 12758 M/S Z «0000 M Dz « 0000 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE QFDATE)
SMA 2688454 KM ECC « 335796 APF 184,759 DEG
LAN 145.486 DEG inG 19.9206 DEG TFP ~2749+:29 SEC
RCA 1785.74 KM PALT 47.6479 KM PER 208493 MIN
APO 3591.34 KM AALT 1653.25 KM TA 242.8367 DEG
LAT 18,3649 DEG LONG 2114841 DEG
5«6 LUNAR HARMONICS USED!? BOEING R-1
57 DATA ARC LENGTH? & HRS 10 MIN 5085= 37175
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STAMNDARD
NCeo TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 5270127 5270312 175 « 7085 1.0198
62 cC3 52/0052 52/C113 18 o 7248 ~-e1231
1 C3 5270054 5270113 29 el 783 2182
12 CC3 52/0124 5270643 414 lelb10 -+3981

5.9 RESIDUAL PLOTS!

NOT AVAILABLE

5+10REMARKS?

¥#¥EPOCH REPORT

TIME OF REPORT!
DAY 279 , 04 HR

s 31 MIN

PREPARED BY?

GMT

GED.5.GOODWIN
O«De ANALYST

T 224




5¢ ORBIT DETERMINATION .REPORT (LUNAR ELLIPSE) TIGLtrneon g
51 OeDe IDENTIFICATION NO. 3F62P TAPE NO.
* [TEM ND.  3F62F,
52 EPOCH DAY 52 , 1 t 33 ' 37.8l0 GMT SEQ. NO. 134
HR MIN SEC COMPUTER B
53 STATE VECTGR (SCLENOCENTRIC 1950.0)
X =5T76+47547 KM DX le 7298434 KM/S5EC
¥ =1577.0491 KM DY —+25107877 KM/SEC
Z ~619.95438 KH DZ -+77434646 KM/SEC
5e4 STANDARD DEVIATIONS A PRTIOKRT
X 39,40 ™ DX 11866 M/5 X 39«40 M DX ollo7 M/5
Y 84468 M DY 413261 M/5 Y 84468 M DY 1326 M/S
Z 1791 M DZ +30841 ™M/5 Z 179.1 M DL «30B&% M/S
55 CURRESPONDING ORBITAL PARAMETERS (SELENOGRAPRIC TRUEZ UFDATE)}
SMA 2689425 KM £ce 336084 APF 184,803 DLO
LAN 145.065  DEG INC 19,9237 DEG TEP -131.647 SEC
RCA 1785.43 KM PALT 47.3445 KM PER 2084575 MIN
APQ 3593,U6 KM AALT 1854.97 K TA 351922 DEG
LAT le11563 DEG LONG 321,985 DEG
5.6 LUMAR HARMONICS USEDT BOEING R-1
57 DATA ARC LENGTH! 0 HRS 40 MIN S05= 20351
28 DATA SUMMARY?
STA  DATA START STOP NUMBER STANUARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
62 c3 -52/70127 5270312 175 « 7085 1.0198
62 a3 5270052 5270113 18 o 1243 ~+ 1231
12° C3 5270054 52/0113 20 7783 +2182
1Z CC3 2Z2/012% 2270043 414 1.1610 —e3981
5«9 RESIDUAL PLOTST NOT AVAILABLE
5 10REMARKS! MAP TIME REPORT FOR SITE 'F!
TIME OF REPORT! PREPARED BY' GEO+S.GOODWIN
GMT O«De ANALYST

DAY 279 s 04 HR , 35 MIN




D2-165700-1

5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NOo 3D61M TAPE NO.
ITEM NOe 3D61M
5.2 EPOCH DAY 48 » 19 ' 42 ' 0,000 GMT SEQ. NCe 8&
AR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950407
X —191.12326 KM BX =.50667505 KM/SEC
Y  3090.2751 KM DY —-431528264 KM/SEC
Z  1675.0323 KM DZ  .109557485 KW/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 23.68 M DX .03850 M/S X 0000 M DX .0000 M/S
Y 119.8 M DY .060356 M/S Y L0000 M DY ..03G0 ¥/S
Z 22946 M DZ 07660 M/S 7 .0000 M DZ .0000 /S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SHA  2689.12 KA ECC .335784 APE  180.910 DEG
LAN 1902121 DEG  INC  21.0774 DEG  TFP =~5176.70 SEC
RCA 178346 KM PALT 45.3743 KM PER  205+560 MIN
_ APQ  3594.77 KM AALT 1856.63 KM - TA 196.603 DEG
LAT  6.21274 DEG  LONG 206.527 DEG g
5¢6 LUNAR HARMONICS USED' BOEING R-1
5.7 DATA ARC LENGTH' 2 HRS 40 WIN S0S=  2844.3
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIVE TIME POINTS OEVIATION  MEAN
62 3 4872013 4672203 152 \2964 .1861 °
62  CC3 4871942 2873003 70 “774% 7175
12 €C3 48,2013 4872157 166 .3639  =-.0311
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+10REMARKS ! *¥%EPOCH REPORT
TINE OF REPORTT PREPARED BY' GEO.S.GOODWIN
DAY 288 5 03 HR » 57 MIN  GMT OoDs ANALYST




D2-1AnERN-

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OaDe IDENTIFICATION NOo 3D61M TAPE NO.
ITEM NC.  3D61V
5.2 EPOCH DAY 49 , 7 t 32 ' 25.310 GMT SEQ. NO. 8&
AR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X  —541.05488 KM DX 1.7246853 KM/SEC
Y -1588.1280 KM DY =-.22538197 KM/SEC
Z —608.57703 KM DZ -.80385916 KM/3EC
5.4 STANDARD DEVIATIONS A PRIORI
X  129.3 M DX .09715 M/5 X 129.3 W DX <0971 F7S
Y 26446 M DY «13471 M/S Y 26446 M DY <1347 M/S
Z 60447 M DZ «2264G NM/5. 7 6047 M DI -2245 /%
5«5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPATC TRUE OFDATE]
SMA  2690.18 KM ECC  .337%Z10 APF T IST.25% DEG
LAN 183,457 DEG INC  21.0957 DEG TFP =92.7900 SEC
TRCA T I782.39 KW PALT 44.40U3 KR PER—20b+60G  WIN
APO  3597.88 KM AALT 1859.79 KM TA 254.284 DEG
LAT 157199 DEG LONG 359.378 DEG
535 LUNAR HARMONTCS GSEDT GOCTNG R=1
5.7 DATA ARC LENGTH' 11 HRS &7 WIN 505=  2536.9
5.8 DATA SUFMARY?
STA DATA START STOP NUMBER STARDARD
NO. TYPE TIME TIME . POINTS DEVIATION  MEAR
62 c3 48/2013 46/2203 152 $2964 .1661
57 €T3 5871942 ZE72G03 70 “Z745 AN
12 cC3 4872013 4872157 166 «363% ~.0311
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS'  MAP TIME REPORT FOR SITE D!
TIME OF REPORT! PREPARED BY' + GEO.S+GO0DWIN
DAY 288 , 04 HR s UL MIN  GMT OeDe ANALYST

wd

-




D2-100020-1

5, ORBIT DETFRMINATION RFPORT (LUNAR FLLIPSFE)
541 OeDe IDENTIFICATION NQ. 3F&1M TAPE NOD.
- ITEY NO. 23F61M
5.2 EPOCH DAY 51 , la ' 25 t (3,000 GMT 5EQ. MQ. 135
HR  MIN SEC COMPUTER B
563 STATE VECTOR (SELENOCENTRIC 1950.0)
X =2075,.7833 KM DX_ =439407059 <KM/SEC
Y 1204.78C5 ¥M - DY =1,1489073 KM/SEC
z 1451,0626 KM DZ —-e48427973 KM/SEC :
5.4 STANDARD DEVIATIONS A PRIORI
X 55.56 M DX ,01168 M/S X 00060 M DX 0000 M/S
Y 61423 M DY .01824 M/S Y L0000 M DY L0000 M/S
Z 1312 M DZ 03724 M/S Z- +0000 M DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE)
SMA 2688.71 KM ECC +»336284 APF 183.010 DEG
LAN 152.826 DEG INC 20.9881 DEG TFP =2719.61L SEC
RCA 1784.54 KM PALT 46.4471 KM PER 208.512 MIN
APO . 3592,88 XM AALT 1854,79 KM TA 263,558 DEG
LAT 19,1860 DEG LONG 217.925 DEG
56 LUNAR HARMONICS USED' BOEING R-1
5«7 DATA ARC LENGTH! 2 HRS 40 MIN S50S= 156440 .
5.8 DATA SUMMARY!®
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 cC3 51/1425 51/1642 229 $2842 ~-o 0466
41 Cc3 51/1425 51/1557 152 L3921 1373
5.9 RESIDUAL PLOTSt NOJ AVATLABLE
5410REMARKS? *%%EPOCH REPORT
TIME OF REPORT! PREPARED BY! GEQ«S+GOODWIN
DAY 287 5 07 HR o, 26 MIN  GMT O+Ds ANALYST




02~ 10032044

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NOe. 3F61M TAPE NO.
TTEY NOe 3661V
52 EPOCH DAY 52 », 1. ' 33 ' 37,810 GMT SEG. NO. 133
AR MIN SEC COMPUTZR B
5.3 STATE VECTOR (SELEROCENTRIC 1950.0)
X =570+71639 Ki DX 1.7159751 Ki/S:C
Y =1584,1500 KM DY —e24268777 Ki4/SEC
Z -600.55214 KM DZ -+80594322 KM/G5EC
5.4 STANDARD DEVIATTONS : A PRIORI
X 115.6 M DX L05115 M/S X 115.6 ™ DX +CG611 M/S
Y 28490 M DY .09654 M/S Y 28.90 M DY L0965 i4/S
2 82.52 M DZ 12539 M/S Z B82.52 M DZ .1254 /S
5«5 CORRESPONDING ORBITAL éARAMETERs {SELENOGRAPHIC TRUE OFDATZ)
SMA  2689.47 KM ECC 336021 APF  183.451 D:G
LAN  146.532 DEG INC 20.9810 DEG TFP =137.2S4 SEC
RCA  1785.75 KM PALT 47.659C KN PER  208.601 MIN
AP0 2593,19 KM AALT 1855,10 KM TA 351,579 DEG
LAT  1.77774 DEG LONG 321.889 DEG :
5.6 LUNAR HARMONICS USED*t BOFING R~-1
5.7 DATA ARC LENGTH' 11 HRS 5 MIN SOS=  1444.9
5.8 DATA SUMMARY.!
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME PCINTS DEVIATION  MEAN
62 cC3 51/1425 51/1642 229 W 2842 - 0466
41 c3 51/1425 5171557 152 - .3921 ~.1373
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS! MAP TIME REPORT FOR SITE 'F!
TIME OF REPORT! PREPARED BY! GE0«S5.GO0DWIN
DAY 287 s 07 HR 5 30 MIN  GMT OeDe ANALYST .

.-

e

[y




ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

Ein e pooep-t
Sel OeDe IDENTIFTCATION NO. 1B71P TAPE MO.
ITEM MOs  1B71P
5¢2 EPOCH DAY 232 5 19 ' 45 1 0,000 GMT SFQe MO« 150
HR  MIN SEC COMPUTER G
53 STATE VECTOR (SELENOCENTRIC 1950.0) -
X___ 1281,2581 XM DX __ 85305348 KM/SEC
Y <3C8B8,7427 KM DY  «43404917 KM/SEC
7 ~8BJe44554 KM DZ  +38307726_ KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 26,58 M DX ,C2849 M/S X .0000 M DX__ L0060 M/S
Y 274.6 M DY .05193 M/S Y L0000 M DY .0000 M/S
Z 917.2 M DZ 400613 M/S 7 L00GO M DZ 0000 M/S
5,5 CORRESPONDING ORBITAL PARAMETSRS (SELENOGRAPHIC TRUE OFDATE)
SMA _ 2765.,56 KM ECC 4296499 APF _ 1£83.912 DEG
LAN 242.874 DEG  INC  12.u836 DEG  TFP ~5020.97 SEC
RCA  1945.57 KM PALT 207,481 KM PER _ 217.515 MIN
APO  3585.54 KM AALT 1847.45 KM TA 204,158 DEG
LAT 5465292 DEG _ LONG  270.414 DEG
5.6 LUMAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTHt 2 HRS O MIN S05= 943,73
58 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NOe  TYPE TIME TIME PQINTS  DEVIATION  MEAN
12 CC3  232/1947 23272133 104 <2388 — 0397
61 c3 232719645 232272058 71 $2559 L0075
5,9 PESIDUAL PLOTS' MOT AVAILABLE
5+ 10REMARKS *¥%¥EPOCH REPORT - -
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 290 5 02 HR » 36 MIN  GMT OeDs ANALYST




ORBIT DETERMINATIOM REPCRT (LUNAR ELLIPSE)

5 iy
LB 1000001
Sel OeDe IDENTIFICATIOMN MO, 18B71P TAPE NO.
ITEM NO, 1B71P
5.2 EPOCH DAY 232 4 21 1 0O ' 36,930 GMT SEQ. NO. 15U
HR MIN SEC COMPUTER 6 |
5.3 SPATE VECTOR (SELENCCENTRIC 1950.0)
X 88425104 KM DX ~-1.6100595 KM/SEC
Y 157446176 KM DY e f4 182048 KM/SEC
Z 834470450 KM DZ =-.11569765 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 32.41 M DX +0513C M/S X 32.41 M DX <0513 M/S
Y 160e7 M DY 04906 M/5 -Y 15047 M DY +0&91 M/S
Z 26849 M DZ +38857 M/S Z 26349 M DZ 3886 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2765.89 KM EGC «296582 APF 183.917 DEG
LAN 2424162 DEG INC 12.U887 DEG TFP  =483.512 SEC
RCA 1945466 KM PALT 2U7.557 KM PER 217+554 MIN
APO 3586412 KM AALT 1848,.,03 KM TA 234,647 DEG
LAT 40.38958 DEG LONG 41.1592 DEG
5.6 LUMAR HARMONICS USEDY LRC 11/11/66
5.7 DATA ARC LENGTH! 1 HRS 12 MIN S05= 942,21
5,8 DATA SUMMARY?
STA DATA START 3T0P NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
i2 cC3 23271947 23272133 104 2388 -.0397
61 C3 232/1945 232/2058 71° 22559 0075
5,9 BPESIDUAL _PLOTSY  MNOT AVATLABLE
5,10REMARKS ! MAP TIME REPORT FOR_SITE 1Bt
TIME OF REPORT! PREPARED BY!' GAYLE D. BARROW

DAY 290 » 02 HR ,

38 MIN

GMT

‘OoDs ANALYST

V-

el




(LUNAR ELLIPSE)

. ORRIT DFTERM : =
5. ORRIT DFTSRMINATION REPORT Do 1702051
5.1 O«De IDENTIFICATION NOs 1B72P TAPE NO

_ ITEM MOe 1B72P
5.2 EPOCH DAY 232 » 19 7 45 1 0.00C GMT SEQ. NOe 151
HR MIN SEC COMPUTER G
5,3 STATE VECTOR (SELENOCENTRIC 195040
X 1280,1825 KM DX +85242476  XM/SEC
Y ~3095,2137 KM DY  +43519756 KM/SEC
7 ~858.19344 KM DZ 438322368  KM/SEC
5 o4 STANDARD DEVIATICONS A PRIOR]
X 10,465 M___0OX 01427 M/S__ X 0000 M__ DX __ 0000 M/S
Y 131.2 M DY +02476 M/5 Y .0000 M DY .0uGD M/S
7 446,3 M DZ ,00400 M/S 7 L0000 M DZ  ,GGUO M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA__ 2765.35  ¥M ECC_ 296472 APF _ 185.402 DEG
LAN  241.439 DEG (INC  12.3137 DEG  1FP =502112 SEC
CRCA  1945.50 KM PALT . 2U7e413 KM PER 2174491 MIN
APO  3585.2uU KM AALT 1847.11 KM TA 204147 DEG
LAT _ 6.03726 DEG __LONG 2704420 OEG
5.6 LUNAR HARMONICS USED' LRC 11711766
5,7 DATA ARC LENGTH' _ 5, HRS 40 MIN S0S= 50067
5.8 DATA SUMMARY ! :
STA DATA START STOP NUMBER _ STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3 23271947 23370111 259 V4210 “0476
61 c3 23271945 23272056 71 02948 ~e0L98
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS %*%EPOCH REPORT
TTIME OF REPORTT PREPARED -B8Y' GAYLE D» BARROW

DAY 290 s 02 HR 5 53 MIN GMT

/0eDs ANALYST

+

<O




5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

T oy bl TNt ol B ST 3

5¢1 OeDe IDENTIFICATION MO. 1B72P TAPE NOJ ™ CoomuTh
ITEM NCo 1B72P
5.2 EPOCH DAY 232 s 21 ¢ 0 ¢ 364930 GMT SEQ. NO. 151
"HR __ "MIN SEC COMPUTER- G
" 53 STATE VECTOR (SELENOCENTRIC 195040)

1X BRAL 44080 KM DX ~-1.6088121 KM/SEC
Y 157844257 KM« . DY 274297106 KM/SEC
Z 828+23776 KM DZ =-.12520575 KM/SEC

54 STANDARD DEVIATIOQONS A PRIGCRI
X 16485 M DX 02552 M/5 X _16.85 M DX __«0255 M/S
Y T6456 M DY 02327 M/5S Y T6456 M DY  .0233 M/S
Z 128.6 M DZ +19011 M/S Z 12B.6 M DZ  .1901 M/S

Se5 CORRESPONDING ORBSITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATEZ)
SMA 27565.69 KM EGC 296526 APF 1854407 DEG
LAN 24C.728 DEG INC 12.3189 DEG TFP  -483.654 SEC
RCA 1945,59 KM PALT 2074498 XM PER 217531 MIN
APO 3585.,79 KM AALT 1847.,70 KM TA 334.638 DEG
LA? 4417557 DEG LCNG 4141975 DEG

Se6 LUNAR HARMONICS USED* LRC 11/11/66

Se7 DATA ARC LENGTH! 1. HRS 12 MIN 505= 495843

58 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 23271947 233/0111 259 24210 U476
61 C3 23271945 23272058 71 « 2948 =+ Q498

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5 10REMARKS Y MAP_TIME REPORT FOR SITE

184

¥

TIME OF REPORT?

DAY 290 5 02 HR 4 55 MIN GMT

PREPARED BY!

GAYLE D+ BARRQOW
/QeDy ANALYST

yatie




5. ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE)
- ' DO- " ~nEI0-d

S5e¢l1 04D IDENTIFICATION NO. 2B71P TAPE NO. |
ITEY NQ. _2371P
52 EPOCH Day 322 » 20 1 36 ' 0.000 GMT SEQe NOe 152
HR MIN - SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 1950.0)

¥

X 3£45,6108 KM _ DX «29305631  KM/SEC

Y —865414336 KM DY e 786U2037 KM/ SEC

Z -533.,06811 XM DZ 51399567 KM/SEC
544 STAMPARD DEVIATIONS i} A PRIORI

X 11,03 M DX ,02262 M/S X 0000 M DX ___«00CY M/S

Y 565.1 M DY +29uv10 M/S Y «0UUO M DY +0000 M/S
Z G519.1 M DZ .431%4 M/S Z 0000 M DZ  .0000 M/S

5«5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUL OFDATE)

SMA 268%.52 KM c ECC + 336001 APF 1644977  DEO

LAN 2334489 DEG INC 11.9838 DEG TFP 6061.25 SEC
RCA 1784.22 KM (PALT 4641333 KM PER 208.606 MIN
APO 3594,81 KM AALT 1856472 KM TA 177.U13 DEG

LAT 356.319 DEG LONG 215.847 DEG

5.6 LUNAR HARMOMICS USED' LRC 11/11/66

S.7 DATA-ARC LENGTH' , 3 HRS O MIN S05=  1386.2

5¢8 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME T IME POINTS DEVIATION  MEAN

12 CC3 32272036 322/23u0 226 2621 20359
. 61 c3 322/2037 32272144 139y «1177 U126

5.2 RESIDUAL PLOTSY NOT AVATLABLE

5.10REMARKS! #%X%EPOCH REPORT

TIME OF REPORT! PREPARED BY* GAYLE D. BARROW
DAY 290 4 03 HR s 06 MIN GMT +0eDe ANALYST

™
L
b
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5. ORBIT DETERMIMATICH REPCRT (LUNAR ELLIPSE}

132=-10027040

541 OeDe IDEMTIFICATION NO. 2B71P TAPE NOC.
ITEM NO. 2B71P
5,2 EPOCH DAY 322 » 22 ' 23 ' 15450 MT SEQe NOe 152
HR MIN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =172646841 KM DX =e47037295 Kil/SEC

Y 381448790 KM DY =1l.5312449 K#M/SEC

Z 231.60874 KM DZ -1.0531516 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI

X 24113 M DX «03678 M/5 X 2.113 M DX «0368 M/3S

Y 301.9 M DY «56368 M/S Y 301.9 M DY «5637 M/S

Z 48C.9 M DZ «83688 M/S Z 48C.9 M DZ +8369 M/S

5.5 CORRESPOMDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2689.53 KM ECC 4335927 APF 164,956 DEG
AN 335.490 DEG INC 11,9915 DEG TFP =17.1521 S&C
CRCA 1783435 KM ,PALT 45.2611 KM PER  208.607 MIN
"APO  3595,7C KM AALT 1857.61 KM TA 358.044 DEG
LAT  3.29506 DEG_ LONG | 36.7723  DEG
5,6 LUNAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH' ., 1 HRS 44 MIN $50S= 138642
5,8 DATA SUMMARY! ,
STA  DATA START STOP NUMBER __STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3  322/2036 32272300 226 22621 L0359
61 c3 322/2037 32272144 13y 1177 L0126
5,9 RESIDUAL PLOTS' NOT_AVAILABLE .
5,10REMARKS? MAP TIME REPORT FOR SITE B!
TIME OF REPORT' PREPARED BY' GAYLE D+ BARROW

DAY 290 s 03 HR , 09 MIN GMT

/0eDe ANALY

ST

-, &




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) .
D2=1GH ot
5.1 OesDe IDENTIFICATION NO. 2B72P TAPE NOw
ITEM NO. 2B72P
5.2 EPOCH DAY 322 , 20 ' 36 ' 0,000 GMT SEQ. NO. 153
HR  MIN SEC COMPUTER G
5,3 STATE VECTOR (SELENOCENTRIC 195040)
X 3445.4559 KM DX  +29347095 KM/SEC
Y -853.30370 KM DY +75230630 KM/SEC
72 ~552473547 KM DZ 50449672 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 74974 M___ DX 201073 M/S X L.0000 M DX ,0000 M/S
Y 42045 M DY 21310 M/S Y 40000 M DY L0060 M/S
Z 691.7 M  DZ .32392 M/S_ 7 .C300 M DZ  .G0OOO M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.49 KM ECC  .336612 APF  162.214 DEG
LAN  236.289 DEG  INC  11.4675 DEG  TFP 606117 SEC
RCA  1784.18 KM PALT 46.0853 KM PER  208.603 MIN
APO  3504.80 KM AALT 1856.71 KM TA 177.013 DEG
LAT  355.957 DEG LONG 2154897 DEG
5.6 LUNAR HARMONICS USED' LRC 11/11/66
5,7 DATA ARC LENGTY' 6 HRS 10 MIN $05= 792645
5,8 DATA SUMMARY !
STA DATA START STOP NUMBER  STANDARD
NG.  TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3 32272036 32370229 431 J4668 20562
61 c3 32272037 32272144 130 61173 .1858
5,9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS ! *¥¥#EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE De BARROW

DAY 290 5 03 HR » 35 MIN GMT

/OeDa ANALYST

3
-




5. ORBIT DETCRMINATION REPOLT (LUNAR ELLIPSE) L
° D22109520-1
5.1 O«De IDENTIFICATION NO. 2E72P TAPE NO.
_ ITEM NO. 2B72P
5.2 EPOCH DAY 322 4 22 ' 23 ¥ 16,600 GMI SEQ. NO. 153
HR MIN SEC COMPUTER G
)
5,3 STATE VECTOR (SELENOCENTRIC 1950.0)
L X =1726.6467 KM DX =e47107210 KM/SEC
Y 37504243 KM DY ~1.5435446 KH/GEC
2 241.84249 KM , DZ =1.0347746 KM/SEC
54 STANDARD DEVIATIONS A PRIORI
X 24968 ¥ DX .02041 M/S X 24968 M DX 0204 M/S
Y 22345 M DY 41455 M/S Y 22345 M DY <4145 M/S
I 36247 M DI o62768 M/S 2 3627 M DZ #6277 M/S
5.5 CORRESPONDING ORSITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.48 KM ECC . 4336933 APF  162.235 DEG
LAN  235.298 DEG  INC  11.4753 DEG  TEP =—17.0279 SEC
RCA  1783.31 KM PALT 4502173 KM PER  208.602 MIN
AP0 3595.66 KN AALT 1857.57 K TA 358,951 DEG
LAT 3467857 DEG LONG 368348 DEG
5.6 LUNAR HARMONICS USED' LRC 11/11/66 )
5+7,DATA ARC LENGTH!' 1 HRS 44 MIN S05= 792443
5.8 DATA SUMMARY! '
STA DATA START STOP NUMBER  STANDARD
NOs. TYPE TINE TIME POINTS  DEVIATION — MEAN
- H
17 CC3 32273036  323/0229. 431 .GB68 TU562
61 C3°  322/2037 32242144 130 21173 +1858
5.9 RESICUAL PLOTS? NOT AVAILABLE
5,10REMARKS? MAP TIME REPORT FOR SITE 1Bt
TIME OF REPORTS PREPARED BY' GAYLE U. BARROW
DAY 290 , 03 HR , 38 MIN  GMT ;0eDe ANALYST

L37




5¢ ORGIT DETERMINATION REPORT (LUNAR ELLIPSE) -
Do-ip0eon.y

51 OoDe ILENTIFICATION NQs 2D71P TAPLC NOs
‘ ITEri NUs 2DT71P
5.2 EPOCH DAY 326 » 22 v 45 ' U.0UD GMT SEds NOe 154
HR, HMIN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X 259843944  Ki DX  ~e89418285 KM/SEC

Y 1410.U627 KM DY  +60159503 KM/SEC

Z  1011.0252 M . DZ  +39214477 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 21,99 M DX .,00U873 M/S X__=06C0O M DX __«0000 M/S

Y 172,24 M DY oU5274 M/5 Y  «Q0U0 M DY +0U00 M/S

Z _1B6e5 M DZ 10UZ22 /5 Z__+0000 M DZ .0C00 M/S

505 CORRESPONDING OREITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SHA 2689235 KM ECC «338265 APF 167338 DEG
LAN 1794025 EG ENC 11.5002 DcG TFP -3530.39 SEC
RCA 1779.64 Kii LALT  £1.5460 KM PER 208.587 MIN

APQ 3599,.,u6 KM AALT 186U.97 KM TA 2254346 DEG
LAT 6439337 DEG LONG 211.146 DEG

5+6 LUNAR HARMONICS JSED! LRC 11/11/66

547 DATA ARC LENGTH' 3 HRS 0 MIN S505= 960409

5¢8 DATA SUMMARY'! :

STA_DATA - START STOP NUMBER STANDARD

NG. - TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 32672252 321/Ulé9 113 1967 +«0109
61 Cc3 326/225v 327/9109 131 «1947 U914 -

5.9 RESIQUAL PLOTS! NOT AVAIUABLC

5¢ 10REMARKS ! ®¥¥#EPOCH REPORT

‘TImE OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 290 , 03 HR » 49 MIN GMT :OeDe ANALYST




5. URBIT ULTLRMINATION KEPORT (LUNAR ELLIPSE)

DAY 290 5 03 HR » 51 MIN GMT

/QOeDe ANALYST

D2-100200-;
5.1 OeDe IDENTIFICATION NQOe. 2D71P TAPE NOa
- . ITEMM NOs 2D71P
5e2 EPCCH DAY 326 » 23 ' &7 ¥ 13,720 GMT SEQs NOe 154
’ HR MIN SEC COMPUTER G
543 STATE VECTOR (SELENGCENTRIC 195060) ]
X =1789.2L30 M4 DX -eUT739252v KI/3EC
Y ~B8.027085906 K DY =1a5787Z1L KM/SEC
2 —40.567660 KM - DZ -1.0761727 KM/SEC
Se&4 STANCARD DEVIATIONS A PRIORI
X 14370 ¥ DX 02403 M/ S X 1.370 M DX +0240 /5
Y 2080 M DY «16307 M/S Y 20480 M DY 1631 NM/S
Z 19.05% M DZ «23765 M/5 Z 19.05 M DZ 23792 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS {SELENOGRAPHIC TRUE OFDATE)
SMA 2690,U03 KM ECC «338673 APF 167.391 DEG
LAN  178.446 DEG INC 11.8928 DEG TFP 203ec88 SEC
RCA 1776499 KM PALT 4U.8951 KM PER 208.666 MIN
APC 36014ub6 KM AALT 1662497 KM TA 1245249 DEG
LAT «017415 DEG ' LONG | 358.362 DEG
56 LUMNAR HARMONICS USED?' LRC 11/11/66
5.7 DATA ARC LENGTH! 0 HRS 59 MIN 505= 960408
5,8 DATA SUMMARY!
STA  DATA START STOP NUMBER STANDARD
NOo TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 326/2252 32770109 113 01967 0109
61 C3 326/225U 327/01C9 131 01947 09164
5,9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS ! MAP TIME REPORT FOR SITE 'D!
TIME OF REPORT? PREPARED BY' GAYLE D. SARROW

o
{ad
¢




5s ORLIT DETERMINATION REPCRT (LUNAR ELLIPSE). 19~ 160220~1

5s]l OeDe IDENTIFICATICN NO. 2D72P TAPE NO.

ITEM NG _2D072P
5«2 EPOCH DAY 326 » 22 * 45 '  («00C GMT SEQe MOe 155
HR MIN SEC COMPUTER G

53 STATE VECTOR {SELENOCENTRIC 1950.0)

X 2598,8032 <A © DX —eB89403806  Ki/SEC

Y 140646960 i T DY  .60048933 KM/SEC

7 1G14.9686 KM DZ 39408491 KM/SEC.
5.4 STANDARD DEVIATIONS . ' A PRIORI

X__ 17482 M DX 06730 M/S X __,0000 M__ DX __ ,00C0 M/5

Y 13842 M DY 04340 M/S Y 0000 M DY 0000 M/S

Z 14743 M DZ 08201 M/S _Z L0000 M DZ 40000 M/S

55 CURRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE CFDATE)

SiiA 2689.41 KM eCC 2335282 APF 167.329 DEG
LAN 1794023 DEG INC 12,0741 DEG TFP =3530.51 SEC
RCA 1775463 KM PALT 41,5391 KM PER 208,594 MIN

APO 3599.19 KM AALT 1661.10 KM TA 225344 DEG
LAT 648361 DEG LONG 213.116 DEG

Ss6 LUNAR HARMONICS USED' LRC 11/11/66

Sed VnTA ARC LENGTH! 6, HRS 10 MIN S05= 9831.0

548 DATA SUMMARY! ' :
STA DATA START ST&P NUIBER STANDARD
NOe« TYPE TIHE TIME POINTS DEVIATION MEAN
1<Z CC3 32672252 32770439 229 « 6050 « 0295
6l C3 326/2259 327/010¢9 131 «3752 —+0526

509 RESIDUAL PLOTSt' NOT AVAILABLE

5+ 10REMARKS #EXEPOCH REPORT
TIME OF REPORT! PREPARED BY* GAYLE D. BARROW
DAY 290 , 04 HR , 04 MIN GMT JOeDe ANALYST

AL




t

5e ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) B |77 o]
- 2=, ]
5S¢l OeDe IDLNIIFICATION NOe 2D72F TAPE NO.
. ITEM NO. 2D72P
542 CPOCH DAY 326 » 23 ' &7 ' 134720 GMI SEQ. NOs 155
HR ' MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 1250.0)
X =1789.2753 KM DX —e07441936 KM/SEC
Y —1052L607T9 M DY —1.5734507 KFM/SEC
Z -404231855 KM DZ -1,0809635 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X «9850 M DX «01945 m/S X 9850 M DX 0195 M/S
Y 15443 M DY o1325C 175 Y 1543 M DY 1325 M/S
Z 17427 M DZ 419189 M/S Z 17427 M DZ +1919 M/S
5¢5 (URRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SM4A_ 2690.u8 KM, ECC 336687 APE 1674381 DEG
LAN 178,443 DLG  INKC  12.9666 DEG ITFP 203164 GSEC
RCA 1776498 Kn PALT 40,8902 KM PER  208.672 MIN
AP0 3601419 Kn AALT 1863419 KM TA 12.5175 DEG
LAT  +021228 DEG LONG 358.344 DEG
56 LUNAR HARMONICS USED' LRC 11/11/66
Se7 DATA ARC LENGTH' U HRS 59 MIN S0S= 742543
508 DATA SUMMARY!
STA__DATA START STOP NUMBER _ STARDARD
NOe TYPE TL4E TIHE POINTS  DEVIATION  MEAR
12 CC3  326/2252  327/0439 229 +6050 «0295
61 C3 326/2250  327/D109 131 $3752 ~+0526
5.9 RESIDUAL PLOTS' NOT AVAILAGLE
54 ICREMARKS ! MAP TIME REPORT FOR SITE D!
TIME OF REPORT! PREPARED BY'! GAYLE D+ BARROW
DAY 290 » 04 HR » 07 MIN  GMT OeDe ANALYST




5¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2~°50520- 1
5¢1 OeDe IDENTIFICATION NOe 3D7}P TAPE NOs
ITEM NO. 3D71P
5.2 EPOCH DAY 49 5 6 ' 13 ' 0Q.000 GMT SEQ. NO« 156
HR MIN SEC COIIPUTER G
5¢3 STATE VECTOR {SELEMOCENTRIC 1950.0)
X =495420245 KM DX =—+895U5444 KM/SEC
Y 2571e3%89 KM DY —+43112227 KM/SEC
Z 172163300 KM DZ «12583089 KM/5EC
5.4 STANDARD DEVIATIONS A PRIORI
X _ 106e7 M DX 14297 M/S X +0000 M DX  «0000 M/S
Y 460.7 M DY 421270 M/S Y 0000 M DY 0000 M/S
Z 8198 M DZ ,29U11 M/S Z L0000 M DZ <0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2088.88 KM ECC .336981 APF 181,059 DEG
LAN  18&4.4UU DEG IRC  2U.6432 DEG TFP ~4854.77 SEC
KCA  1782.78 Kk PALT 44,6866 KM PER 2084532 MIN
APO  3594,96 K AALT 18506489 -KM TA 201.745 DEG
LAT 748554U DEG  LONG 205.876 DEG
5.6 LUNAR HARMONICS USEDY LRC 11/11/66
5.7 DATA_ARC_LENGTH! 3 HRS 0 MIN S08=  1737.0
5.8 DATA SUMMARY !
STA __DATA START STOP NUMBER  STANDARD
NOe TYPE T1I4E TIME POINTS DEVIATION  MEAN
41 C3 4970614 49/uU652 39 «1589 -.0396
41 CC3 49 /0795 49/0634 181 «3136 -.0040
12 C3 4970706 4970709 4 1667 e 6653
12 €C3 4970613 £9/0659 43 . 0800 ~o 04UT
5,9 RESIDUAL PLOTSt NOT AVAILABLE
54 10REMARKS *%%¥EPOCH REPORT
TIME OF REPORT' PREPARED BY' GAYLE Js Ciires
DAY 290 5 G5 HR » luv MIN  GMT Vel Sud~ter.

S ey

e B S

el 7



5+ ORBIT DETERMINATION REPORT TLUNAR ELLIPSE]
D2-100520-7
51 OeDs IDENTIFICATION NO. 3D71P TAPE NO.
ITEM NO. 3D71P
5.2 EPOCH DAY &9 » 7 7 33 7 25.310 GNT SEG. NO. 156
HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =535 44454 KM 4 1647312205 KM/SEC
Y ~1580.8857 KM DY =.22848678 KM/SEC
Z -609+66803 KM DZ ~-+78979816 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 79466 M DX «28604 M/S X T9.66 M DX 42860 M/S
Y 13.uy ™M DY 52779 M/S Y 1309 M oY «5278 Ii/5
Z 10344 M DZ o7774% M/S Z 103e& M DZ  «7774 ¥/S
5.5 CORRESPONDING ORUITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2089459 KM ECC «e337435 APF 181.088 DEG
LAN  103.669 DEG  11C 20U.6418 DEG ~ TFP -68.8630 GEC
RCA  1782.u3 KM PALT 43.9381 KM PER 2084615 MINN
APO 3697,15 Kii AALT 1659,06 KM TA 34,527 DEG
LAT  1.54617 DEG LONG 359.560 DEG
5.6 LUNAR HARMONICS USED! LRC 11/11/66
5.7 DATA ARC LENGTH' 1 HRS 16 MIN S05% 173642
5.8 DATA SUMMARY!
STA DATA S5TART . STOF NUMBER STANDARD
NUe TYPE TTME TIME PGINTE DEVIATION — MEAR
41 c3 4970614 49/0652 39 ~1589 = 0396
41 CC3 4970705 4970834 181 3136 -.0040
12 3 4976706 4570709 4 V1667 <6653
12 cc3 49,0613 470659 43 . 0800 - 0407
5,9 RESIDUAL PLOTS' WNOT AVAILABLE
54 LOREMARKS ! MAP TIME REPORT FOR SITE 'D°
TIME OF REPORT! PREPARED BY' GAYLE De. B3ARRCHW
DAY 29G , 05 HR » 13 MIN _ GNT 0.De AMALYST

s G i ———— R = e o




XORdIT DLTERMINATION REFORT (LUNAR ELLIPSE)

2 D2-160000-1
5.1 OsDa IDENTIFICATION NOe 3072P TAPC NO.
1TEN. NO._ 30D72P
5.2 EPCCH DAY 49 » 6 ' 13 ' U.000 GMT SEQs NOs 157
HR  MIN SEC COMPUTER G
5,3 STATE VECTOR (SELENOCENTRIC 195040)
X 494439808 KM DX ~e89316097 KM/SEC
Y 2965.63L7 Kit DY —.43380955 Ki/SEC
Z  1731.8421 KM DZ 412932054 KM/SEC
5.4 STANDARD DEVIATIORS A PRIORI
X_ 36469 M DX 405264 M/S X .0000 M DX 0009 M/S
Y 161.6 M DY 407716 M/S Y 0000 M DY ,e0000 1i/S
7 28646 M DZ ,16419 M/S 7 0000 M DZ <0000 M/S
1
5.5 CORRESPONDING ORSITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688496 KM EGC 4337010 APF  181.253 DEG
LAN 184245 DEG INC — 21.v092 DEG TFP —4855.02 5LC
RCA  1782.75 KM PALT 4446618 KM PER  208.541 MIN
APO  3595.16 KN BALT 1657.07 KM TA 261.743 DEG
LAT  8.05329 DEG  LONG .205.863 DEG
5,6 LUNAR HARMONICS USED'! LRC 11/11/66
5.7 DATA ARC LENGTH' & HRS 10 MIN S0S= 31900
5.8 DATA SUMMARY!
STA  DATA START STOP NUMBER  STANDARD
NO. TYPE TTME TIME POINTS  DEVIATION — TEAN
51 c3 4570614 49%0652 39 T9367 —.1248
41 cC3 49,0705 £9/1203 412 1.1448 L0871
12 c3 49/0706 495/0709 A 219685 —1.0381
12 cC3 4970613 4940659 43 160254  —e2344
5.9 RESIDUAL PLOTS' NOT AVAILAGLE
5+ 10REMARKS ! *%#EPOCH REPORT
;
TIME OF REPORTH PREPARED BY' GAYLE Ds BARROW
DAY 290 5 05 HR s 28 MIN  GMT OuDs ANALYST




ORDIT CETERIIMATION REFORT {(LUNAR ELLIPSE)

2. D2-10000m]
5.1 0.5+ IDENTIEICATION NO. 30727 TAPE NO.
_ ITEM NO. 3D72P
5.2 EFOCH DAY &9 5 7 7 32 T 25.3.0 GUT SEGe NO. 157
. KR MIN 3EC COMPUTER G
5.3 STATE VECTOR (SELEKOCENTRIC L9Y50e0)
X ~534 464566 K DX 17276397 KMASEC
Y T =1588.6686 KM DY —+271045U2 KM/SEC
7 ~510.90358 K DZ -e79949983 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X' 29489 M DX +1U439 M/S X 29489 M DX «1041 M/S
Y 3643 M DY 16910 M/S Y 34643 M oY «1891 M/S
Z 33.51 M DZ 27699 M/S Z 33.51 M DZ <2770 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2687457 KN ECC 337464 APF 1814287 DEG
AR 183.514 DEG —INC ~ 21.0027 DEG  TFP —89.,1367 .SEC
RCA  1782.U1 XM BALT 43.9157 KF PER  208.625 MIN
APC  3597.34 M AALT 165925 KM TA 3564507 DEG
LAT 150636 DEG LONG 359,587 DEG
5.6 LUNAR HARMUNICS USEO' LRC 11/11/66
5,7 DATA ARC LENGTH!' 1 HRS 16 MIN $0S= 31675
5.8 DATA SUMMARY!
STA DATA START STOF NUMBER  STANDARD
NOe TYPE TIME TIHE POINTS — DEVIATION — MEAN
41 c3 4970614 5575657 39 "9367 ~ 1345
41 ccs 4975705 46./1293 412 1.1648 L0871
iz c3 4970796 5970799 L .1985 =1.0381
i2 ccs 4970613 4970659 43 1.0254 —e2344
5,9 RESIDUAL PLOTS' NOT AVAILABLE
5, 1UREMARKS? MAP TIME REPORT FOR SITE 1D!
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 290 , 05 HR » 31 MIN  GMT OeDe ANALYST

o
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™




5S¢ ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE})

D2-100220-1

5+1 QGeDs IDENTIFICATION NOes 2FT71P TAPE NO.
. ITEM NO. 2F71P
5.2 EPOCH DAY 329 4 6 ' 50 ' 0.000 GMT SEQ. NC, 158
HR MIN SEC COMPUTER G

53 STATE VECTOR

(SELENOCENTRIC 195040) ‘

X 497498071 (KM DX -14923707 KHM/SEC

M 4 19424025V R | DY -e12959578 KM/SEC
Z 132246153 KM DZ , -+12469450 KM/SEC

Se4 STAMNDARD DEVIATIINS A PRICRI
X 93,61 M DX «U1153 M/S X, «0000 M DX «03L0 M}S
Y 3493 M DY 05236 M/S Y L0000 M DY 0000 M/S
Z _480.6 M DZ .19639 M/S Z «00C0 M DZ _«0000 M/S

545 CORRESPUNDING

OREITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.5u

LAN 1484954
RCA, 1783,60

APO 3595.3%9
LAT 11,3886

K4 ECC . 336827 APF 169.488 DEG
DEG INC 11.6357 DEG TFP  =1849.11 SEC
KM PALT. 45,5111 KM PER 208.604  MIN
K AALT 13857,30 KM TA 268.763 DEG

DEG * LONG 224.965 DEG

5,6 LUNAR HARMOMICS USED' LRC 11/11/66

57 DATA ARC LENGTH! 3 HRS 0 MIN S0S5= 106044

5.8 DATA SUMMARY' ~

STA DATA START STOP NUIIBER STANDARD

NJVe TYPE TIME TIuk POINTS DEVIATION MEAN
41 C3 329/0706 32@/0916 159 «1936 »0185
12 cC3 329/0650 329/0916 190 «2117 « 0437

5.9 RESIDUAL PLOTS' NOT AVAILAZBLE

5«10REMARKS! _#¥¥EPOCH REPORT
TImE OF REPORT?! . PKEPARED BY' GAYLE D. BARROW
DAY 290 o 04 HR » 23 MIN GMT . ;iOeDa ANALYST




ORBIT DETERMINATION REFORT (LUNAR LLLIPSE)

D2-100820=]

5.1 O.0s IDENTIFICATION NOs 2FE7IP TAPE NOs
ITEM NO. 2F71P
5.2 EFPOCH DAY 329 T v 21 1 154180 aml SEQe HJe 158
HR  MIN SEC COMPUTER G
=
503 STATC VECTOR (SELENOCENTRIC 195040)
X =1760.4722 KM DX =+31680835 KM/SEC
Y 25G. 75643 KA DY —1.5636735 Ki/5EC
2 12760000 KM DZ ~-1.06290%4& KM/SEC
5.4 STAMDARD DEVIATIONS A PRIORI
X 54007 4 DX .07646 M/S X 5,007 M DX 40765 M/S
Y "136.3 M OV 228678 A/5 Y 138.3 N DY ".2868 M/5
Z 35040 M DZ «39945 M/S 2 350.0 M DZ 43994 M/S
5,5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
. SMA  2685.48 KM EGC  «336970 APF  169.566 DEG
LAN  146.625 UEG INC 11.6359 DEG — IFP 25.6302 StC
. RCA  1783,21 KM PALT 45.1193 KM PER 2080603 MIN
"APO  3595.76 KM AALT 1557.67 KM TA 1.57926 DEG
LAT 177918 DEG LONG, 317.950 DEG .
5.6 LUNAR HARMGNICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH' C HRS 28 MIN S0S=  1055.7
548 DATA SUMMARY!
STA DATA START 5TOP NUMBER  STANDARD
NGe ~TYPE TIME TTWE POINTS  DEVIATION — FEAKR
41 T3 3297u706 32570916 159 21936 L0185
12 CC3  325/065v  325/0516 190 $2117 0437
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS ! {AP TIME REPORT FOR SITE tF!
TIME OF REPOURT® PREPARED BY' —GAYLE D. BARROW
DAY 290 s 04 HR s 26 MIN GMT /QeDe ANALYST

™

O

P..kr




WRBIT DETERMINATION ROFORT (LUNAR ELLIFSE)

5. D2-100001_1
5.1 OsDe IDENTIFICATION NO. 2F72P TAPE MO,
ITEH NO. 2F72P
5.2 EPOCH DAY 329 5 6 ' 50 ' 0.000 GHWT SEGs NOe 159
HR  MIN SEC COMPUTER G
543 STATE VECTICR (SELENOCENTRIC 1950.0)
X £99.01091 KM DX =1.46924799 KM/SEC
Y 1037.9566 KM DY =—e13021781 KM/SEC
Z 132842753 KM D7  —e12246115 KM/SEC
5.4 STANDARD GEVIATIONS A PRIORI
X 25.65 M DX .GU30G7 M/S X L0000 M DX .0000 M/S
Y 92437 M DY «C155%& #/S Y U000 M DY <0000 M/
Z 125.,8 M DZ o05459 M/S 7 40000 M DZ .Q0GO M/S
5.5 CORRESPUNDING ORZITAL PARAMITERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.52 KM ECC, 336825 APF  168.945 DEG
LARN  147.461 DEG —INC  11.8230 DEG TFP <-1845.18 SEC
RCA 1783462 Ki.  PALT 45.5338 <M PER  208.607 MIN
APO 3595442 R AALT 1857433 KW TA 368.762 DEG
LAT 11.553u DES  LONG 2244929 DEG
5.6 LJNAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH' 6 HRS 10 MIN 50S=  3541.6
5.8 DATA SUMMARY!
STA  DATA START STOP NUMBER  STANDARD
NOe TYPE TIME TIME POINTS  DEVIATION — MEAN
41 <3 32970706  3297C917 160 T3479 —.0C60
41 CC3  329,1023 32071247 167 <3071 1587
12 CC3 32970650  339/G917 191 2746 —.1118
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5e1JUREMARKST F*%EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 290 s 04 HR » 47 MIN  GMT "CeDe ANALYST




5 ORJAIT DETERGINATION RePORT (Ludaxk ELLIPSE) Liz-100820-~1

501 Cede IVDENTIFICATION NWO. 2F72P TAPE RO
' . ITEM NU. 2F72P
5«2 EPOCH DAY 329 o T v 21 1 15.180 GMT SEGe MU 159
HR  MIN 5EC COMPUTER G

5.3 STATE VECTOR (SELENOCENTRIC 195040)

X =176044259 KM DX —431770154 KM/SEC

Y 253.188%1 K DY =1e5602863 KM/SEC

Z 131.66464 KM DL =-1.0675778 KM/SEC
54 STANDARD DEVIATIONS A PRIORI

X loBZ6 M DX «02079 M/S X 16826 M DX «0208 M/S

Y 3B.69 M DY +G7584 M/S Y 383469 M DY +0758 M/S
Z 95.48 M DZ «10475 M/S Z 9548 M DZ  «1047 M/S

505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SHMA 26B8%.52 KM ECC . 336968 APF 169.022 DEG
LAN 147,153 DEG INC 1l.6282 DEG TFP 2545636 SEC
RCA 1783.24 KM PALT 45,1459 KM PER 208.606 MIN

APO 3595.8u KM, AALT  1b57471 KM TA 1e57463  0OLG
LAT 1.919v9 DEG LONG, 317.946 DEG

56 LUMAR HARMONICS USED' LRC 11/11/566

Sef DATA ARC LENGTH? U HRS 28 MIN S05= 354143

5.8 DATA SUMMARY?®

STA _DATA START STOP NUMBER STANDARD

NG« TYPE TImE TIME POINTS DEVIATICN MEAN -~
41 Cc3 329/0?v6' 329,0917 160 + 2479 -+ 0060
41 cC3 32971023 32971247 197 «3071 +«1587
i2 CC3 329/uU65u 329/0917 i91 22746 -.1118

5.9 RESIDUAL PLOTS' NuUT AVAILALE

S e lUREMARKS! MAP TIME REPORT FOR SITE 'F!
TIME OF REPORT! PREPARED EBY' GAYLE D. BARROW

DAY 290 » C& HR s 5uU MIN GMT OeDe ANALYST

!
XX
A




5« ORRIT DETERMIMATION REPCRT (LUNAR ELLIPSE)

D2-100520-)
5.1 O«D. IDENTIFICATION NG. 3F71P TAPE NO.
: ITEM NO. 3F71P
5.2 EPOCH DAY 52 5 U ' 50 ' 0.000 GMT SEQ. NDa 160
) HR  MIN SEC COMPUTER ~ G

5.3 STATE VECTOR (SELENOCENTRIC 195040)
X  ~=2070.4767 KM DX —e&04115Uu  KM/SEC
Y 123144119 KM DY <-1.1415644 KM/SEC
7 146043039 KM DZ  —a43678975 KM/SEC

5.4 STANDARD DEVIATIONS A PRIORI
X 328.5 M DX 06375 M/S X _ .0UGO M DX .0LU0 M/S
Y 302.,2 M DY .12474 M/S Y ,0000 M DY ,0000 M/S
772649 M DZ 26774 i1/S 7 40000 M~ _DZ _ .0000 K/S

5.5 CORRESPOMDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA__ 2688.65 KM EEC  .325822 APF  183.210 DEG
LAN _ 147.083 DEG  INC  20.9340 DEG  TFP -2749.83 GSEC
RCA  1785.74 KM . PALT 47.6498 KM PER 208,505 MIN
AP0 3501455 KN AALT 1853.46 KM TA 242.855 DEG
LAT 19,0606 DEG  LONG. 211664 DEG

5.6 LUNAR HARMONICS USED' LRC 11/11/66

5.7 DATA ARC LENGTH' 3 HRS 0O MIN S0S= 185846

5,8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
62 c3 5270127 5770312 175 J2164 L1450
62 cC3 52/0052 52706113 18 $2712 «1649
12 c3 5570054 5570113 20 s2623 S0u76
12 cc3 52/0124 52,0313 198 w2217 - 0498

5.9 RESIDUAL PLOTS' NOT AVATLABLE

5+.10REMARKS #*¥EPOCH REPORT
TIME OF REPORTY PREPARED BY' GAYLE D. BARROW
DAY 290 , 06 HR 5 08 MIN  GMT OeDs ANALYST




(LUNAR ELLIPSE)

5. ORBIT DETERMINATICN REPORT 52-100-20-1
5.1 OeDe IDENTIFICATION MO. 3F71P TAPE NO.
ITEM NOs 3F71P
5.2 EPOCH DAY 52 » 1 ' 33 37.810 GMT SEQe nOe 16U
- HR MIN SEC. COMPUTER G
5.3 STATE VECTCR (SELENQCENTRIC 1950.0)
X =572.48376 KM DX 1.7185131 KM/SEC
Y -1585,2051 KM DY =+23883436 KM/SEC
Z =602.47758 KM DZ -.80286784 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 88443 M DX #2748l M/S X 88.43 M DX 2748 M/S
Y 175.7 M DY 28654 M/S Y 175.7 M DY +2865 M/S
. Z 3779 M DZ 67460 M/5 Z 377.9 M DZ 6745 M/S
5,5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 268892 KM ECC +336029 APF 183,253 DEG
LAN 146.655 DEG INC 20+9314 DEG TFP  =132,014 SEC
RCA 1785437 KM . PALT 47.2757 KM PER 2084537 MIN
APO 3592448 KM AALT 1854.39 KM TA 351,899 DEG
LAT 173020 DEG LONG 322.125 DEG
5.6 LUNAR HARMONICS USED' LRC 11/11/66
57 DATA ARC LENGTH! U HRS 40 MIN S0S= 185842
5.8 DATA SUMMARY?!
STA DATA START SToP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
62 c3 5273127 52/0312 175 « 2184 «1450
62 cC3 52/0052 52/¢113 18 «2712 «1649
12 C3 52/0054 5270113 20 « 2623 «0076
12 CC3 52/0124 5270313 198 «2217 -+0498
5.9 RESIDUAL PLOTSt NOT AVAILABLE
5+10REMARKS! MAP TIME REPORT FOR SITE 1'F!
/
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 290 o 06 HR » 10 MIN GMT i O«Ds ANALYST

ol
£
Lo




[ ]

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 2~ 1008201
5.1 O.Ds IDENTIFICATION NO. 3F72P TAPE NO.
1TEM NO. 3F72P
5.2 EPOCH DAY 52 5 0 1 50 1 Ge000 GMT SEG. NO. 161
HR  MIN SEC COMPUTER G
5,3 STATE VECTOR (SELENOCENTRIC 1950.0)
X ~2065.3811 KM DX  —¢403u8616 KM/SEC
Y 1226,8279 KM DY ~1,1434753 KM/SEC
7 1471.4147 KM DZ ' —e42262436 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 142.7 M DX _.02941 M/S X L0000 M__ DX .00C0 M/S
Y 12447 M DY 005507 M/S Y .0000 M DY +0000 M/S
Z 305.0 M DZ 11829 M/3 7 L0000 M DZ 0300 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.66 KM ECC 325834 APF  182.724 DEG
LAN  147.577 DEG INC 21.3033 DEG TFP =2749.87 SEC
RCA  1785.72 KM PALT 47.6271 KM  PER  208.507 MIN
APO  3501.61 4N AALT 1853.52 &M TA 342,853 DEG
LAT 19.3171 DEG LORG 211.592 DEG
5,6 LUNAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH!' .6 .HRS 10 MIN S0S= 546745
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
MO. TYPE TIME TIME POINTS  DEVIATION  MEAN
62 c3 5270127 5270312 175 23157 =.0023
62 ccs 52 /0052 52,0113 18 .1738 2681
12 3 5270054 52/0113 20 2320 —W0549
12 cca 52/0124 5270643 414 3745 L0450

59 RESIDUAL PLOTS!

NOT AVAILABLE

*##*¥EPOCH REPORT

5+10REMARKS

TIME OF REPCRT!

]
PREPARED BY!
GMT

!
GAYLE D. BARRQW
OeDs ANALYST

DAY 290 4 06 HR 4 30 MIN




5. OCRBIT DETERMINATION REPORT (LUNAR ELLIPSE)
) D2-130290.1
5.1 DeDs IDENTIFICATION MNOe 3F72P TAPE MO
ITEM NO. 3F72P
5e2 EPOCH BAY 52 s L1 ' 33 ' 37.810 GMI GEWae WOs 161
HR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =571.09431 KM DX 147142600 KM/SEC
Y —1587.9161 KM DY -.23LC4948 Ki /GEC
Z -59645%817 KM DZ =.81321651 KM/SEC
5.4 STANDARD DEVIATIONS - A PRIOR1
¥ X 41,76 M DX 11906 M/S X 41.76 M DX +1191 M/S
) Y  77e31 M DY «1209C M/5 Y 7731 M DY 1209 ™M/5
7 1662 M DZ ,28629 M/S Z 16642 M DZ +2863 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688,95 KM ECC «336041 APF 182.766 DEG
LAN 147.149 DEG INC 21.3005 DEG TFP =132.058 SEC
RCA 1785.35 KM PALT 47.2625 KM PER 208540 MIN
APOC 35G2454 KM AALT 1854,45 KM TR 351896 DEG
LAT 1493657 DEG LCNG 322.174 DEG
5.6 LUNAR HARMONICS USED! LRE 11/11/66
5.7 DATA ARC LENGTH! 0 HRS 40 MIN 50S= 5013.5
5.8 DATA SUMMARY! ,
STA DATA START STOP NUMBER  STANDARD
NOe TYPE TIME ?IME POINTS DEVIATION MEA N
i
62 Cc3 5270127 52/0312 . 175 3157 -20023
62 cCa 5270052 T52/ull3 18 .1738 2681
12 C3 52/0054 52/0113 20 «2320 -+ 0549
12 CC3 52/0124 52/0643 414 «3745 « 0450
5.9 RESIDUAL PLOTS?' NOT AVAILABLE
5410REMARKS MAP TIME REPORT FOR SITE ‘F!
/
‘ TIME QF REPORT! PREPARED BY*' GAYLE D. BARROW
DAY .290 5, 06 HR » 33 MIN GMT OsDe ANALYST




ORBIT DETERMINATIONWN KEPORT (LUNAR ELLIPSE} -

S5e
51 QaDo IDENTIFICATION NOe 3D7LIM TAPE NO.
ITEM NOs 3DT7IM
5«2 EPOCH DAY 48 5 19 v 42 '  (.000 GMT SEQ. NO. 162
HR MIN SEC COMPUTER G
5.3 _STATE VECTOR (SELENOCENTRIC 1950.0)
X __=191.13074 KM DX —490709515 KM/SEC
Y 3090.,9443 KM DY —431862410 KM/SEC
Z 1673,5107 KM DZ 19484340 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI
X 23436 M DX .03823 M/S X «0000 M DX +0000 M/S
Y 119.1 M DY 06009 M/S Y «COCO M DY  L0GG0 M/5
Z _228.4 M DZ «C7643 M/S Z 0000 M DZ L0600 M/S
5,5 CORRESPONDING 'CRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 268%.04 KM ECC «336730 APF 180.898 DEG
LAN 190.134 DEG INC 21.0G077 DEG TFP  =-5177.42 35EC
+ RCA 1783.56 KM PALT 45.47Uu3 KM PER 2084551 Ml
APO 3594,.,52 KW AALT 1856443 KM TA 196.593 DEG
‘ LAT 6418567 DEG,_ LONG 2064528 DEG
S5e6 LUNAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH! 2 Hés 40 MIN S0S=  3237.2
5.8 DATA SUMMARY!
STA DATA START ; STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MZAN
62 C3 4872013 4872203 152 3324 «UZ83
62 cC3 4871942 4872003 2U « 32389 «1072
12 cC3 4872013 48/2157 166 «3348 —-0774
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS! ®**xEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
GMT O«Ds ANALYST

DAY 290 5 05 HR » 50U MIN

o
hn
[he




D2-100920-1

5. ORBIT DETERMINATION REPORT {LUNAR ELLIPSE}
5«1 OoDs IDENTIFICATION NO. 3DT71M TAPE HNO.
ITEM NO. 3DT71NM
5.2 FPOCH DAY 49 5 7 t 22 ' 25,310 GMT SEQ., NO. 162
HR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 165040}
X =534.26339 KM DX 147275181 KM/SEC
Y —1589,1494 KM DY —e22237741 Km/SEC
Z -610+22821 KM DZ =.79951998 KM/SEC
5e¢4 STANDARD DEVIATIONS A PRIORI
X 132.6 M . DX ,0982% M/S X 132.6 M DX .0983 ¥/5
Y 2726 M DY .12962 M/5 Y 2726 ™ DY +1296 1i/5
Z 59,02 M DZ .22635 M/S 7 59.02 M DZ  +2263 M/5
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.76 KM ECC +337436 APF 181.149 DEG
LAN 153.596 DEG INC 21.0003 DEG TSP -88.07863 SEC
RCA 1782.14 KM PALT 44.0476 KM PER 208.635 !HIN
AP0 3597438 KM AALT 1859429 KM TA " 354.572 DG
. LAT 1453200 DEG LONG 359.6C1 DEG
5.6 LUNAR HARMONICS USED' LEC 11/11/66
5.7 DATA ARC LENGTH!' 11 HRS 47 MIN 508= 3237.1
5.8 DATA SUMMARY'!
STA DATA START STOP NUMBER STANDARD
NOs TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 48/2013 4872203 152 e3324 w0283
62 CC3 48/1942 48/2003 20 .0289 1072
12 cC3 £8/2013 4872157 166 « 33248 - T4
5.9 RESIDUAL PLOTSt NOT AVAILABLE

5+ 10REMARKS! MAP TIME REPORT FOR SITE 1'D!

TIME OF REPORT! . PREPARED BY' GAYLE D. BARROW

DAY 290 5 05 HR , 54 MIN GMT OeDe ANALYST




2-160.20-1

gt

5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

541 OeDe IDENTIFICATICN NO. 3F71M TAFE NQ.
: ITEM NO«. 3F71M
5.2 EPOCH DAY 51 4 14 ¢t 25 v 0,000 GMT SEQ. NO. 163
HR MIN SEC COMPUTER G

4

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)

X_~—2076,3993 KM DX -—439363154 KM/SEC

Y 1205.,4378 KM DY -1,14%94004 KM/SEC

Z 1449,7C016 KM DZ —e44329232 XM/SEC
54 STANDARD DEVIATIONS A PRIOQORI

X 554,61 M DX «D1173 M/§ X «0000 M DX  «00G0 M/S

Y 61448 M DY +01816 Mm/S Y <0000 M DY 0030 M/S
Z_ 131.7 M DZ 03708 M/S Z +00C0 M DZ .0QCGO /5

55 CORRESPCNDING ORBITAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE)

SMA 2688.64 KM ECC 3356289 APF 132.878 DEG
LAN 152.976 DEG INC 209752 DEG TFP =-2719.74 SEC
RCA 17846448 XM PALY 46.3905 KM PER 208.50L MIN
APD 3592.,80 KM AALT 1854.,71 . KM TA 2434552 DG

LAT 19,1534 DEG LONG  217.932 DEG

51,6 LUNAR HARMONICS USED' LRC 11/11/66

5.7 DATA ARC LENGTH' 2 HRS 40 MIN $0S= 113440

5.8 DATA SUMMARY! . —

STA DATA START . STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
62 cC3 5171425 5171642 229 2119 7 « 0272
41 3 51/1425 51/1557 152 +2386 » 0327

5.9 RESIDUAL PLOTS®' NOT AVAILABLE

5+10REMARKS! ¥**¥EPOCH REPORT
TIME OF REPORT? PREPARED BY! GAYLE D. BARROW
DAY 290 , .06 HR 4 42 MIN GMT g O.0e ANALYST

Py
L
g e




o

D2~ 1000001

5. ORBIT DETERMINATION REPORT (LUNARELLIPSE)

541 OeDe IDENTIFICATION NOe 3F71M TAPE NO.

, ITEM NO. 3F71M

5.2 EPOCH DAY 52 5 1 v 33 7 37,810 GMT StQe nOs 1063
HR MIN SEC ) COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =57139417 KM DX 17187672 KM/SEC

Y =~1585.59G3 KM DY -.23824897 KM/SEC

Z =—-602.47582 KM DZ =.80253790 'KM/SEC
.4 STANDARD DEVIATIONS A PRIORI

X_117.8 M DX 06102 M/S X 117.8 M DX 40610 M/5

Y 28.88 M DY 09830 M/S Y 28.8B8 M DY «0%83 M/S
Z 824,21 M DZ 12560 M/S Z 82.21 M DZ 1256 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE)

SMA 2688.,98 XM ECC +336028 APF 1834195 DEG
LAN 146,703 DEG INC 20.9291 DEG TFP =-=131.264 SEC
~RCA 178541 KM PALT 47.3193 KM PER 208544 HIN
APC 3892.55 KM AALT 1854.46 KM TA 351.945 DEG

LAT 172433 DEG LONG 322.162 DEG

5«6 LUNAR HARMONICS USED' LELRC 11/11/66

5.7 DATA ARC LENGTHY 11 HRS 5 MIN S08= 727432

5.8 DATA SUMMARY'!

STA DATA START » S5TOP NUMBER STANDARD

NO. TYPE TIME TINE POINTS ~ DEVIATION  MEAN
62 cC3 5171425 51,1642 276 L2110 G272
41 C3 5171425 51,1557 152 s 22R% o327

5.9 RESIDUAL PLOTS' NOT AVATLABLE

5.10REMARKS! MAP TIME REPORT FOR SITE 'F!
TIME OF REPORT! . PREPARED BY' GAYLE D. BARROW
DAY 290 4 06 HR s 46 MIN CMT Oee ANALYST




5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 132=100820~!

561 OeDe IDENTIFICATION NO. 1B81P TAPE NO.
ATEM NUe LodlV
52 EPOCH DAY 232 4 19 t 45 ¢+ 0.000 GMT SEQe NOe 164
AR MIN SEC COMPUTER B

543 STATE VECTOR (SELERCUTENTRIT 195007

X 1Z81. U826 KM DX e 80289864 RM7/SEC

Y =3090.,3897 KM ! DY +43438230 KM/SEC

L —B8T4.869456 KM 0Z s 38 ITO502 —KM7SEC
T 54 STANDARDDEVIATIONS A PRIORT

X STe3T M DX 502854 M/5 X TeOUTU™M DX <0000 M75S
Y 274.4 M DY 05229 M/S Y #0000 M DY <0000 M/S
Z 9212 ™ DZ «0UB00 M/5S Z  «O000™H UZ—— 0000 M75

55 CORRESPONDTNG ORBITAL PARAMETERS (SECEROGRAPHIC TRUEGFDATE—

SMA Z2i65.5% KM ECC 22906473 APF 84302 DEG
LAN 242497 DEG INC 121408 DEG TFP =5021.04 S5EC
RCA 1945764 KM PALT 20755951 KM PER ZIT«5T5™MIN

APO  3585.46 KM  AALT 1847.37 KM  TA 2044158 DEG
LAT 5«751%9 DEG LONG™T Z270.417 DEG

5.6 LUNAR HARMONICS USEDY BOEING R-Z

He 7 DATA ARC LENGTH? Z HRS U "MIN 5055 48Y.04
5«8 DATA SUMMARY! y
i
STA DATA STAKT STUP NUMBER - T ANDARD
NO+ TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 23271947 232/2133 104 «2077 « 0086
61 <3 23271345 237272058 i1 2 L0433 0120

559 RESTDUAL PLOTST NOT AVATLABCE

5+ 10REMARKSY *F¥EPOCH REFORT
"TIME OF REPORT! PREPARED BY* GAYLE D. BARROW

DAY 30U » 02 HR s 81 MIN GMT UelDe ANALYSI

3
4]
5




UNAR ELLIPSE) D2-~100820-1

5, ORBIT DETERMINATION REPORT (L
50,1 OeDe IDENTIFICATION NO. 1B81P TAPE NO.
ITEM NO+ " IBGIP
502 EPOCH DAY 232 4 21 t 0O ' 364930 GMT SEQe NOe. 164
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENUCENTRIC 1950407
X 88G.10204 KW DX -1.6097836 KM/3EC
Y  1575.6928 KM DY  +74206961 KM/SEC
Z  B822.97317 KM DZ -.11799485 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
]
X 32.25 M DX <05182 M/S X 32.25 M DX 0518 M/5
Y 161el M DY 004864 M/S Y 161.1 M DY +0486 M/S
7 2704 M DZ 38993 M/S 2 2704 M 0Z <3899 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  Z766.15 KM ECC 2296597 APF 184,308 ~DEG
LAN  241.782 DEG INC 12.1414 DEG TFP =483.504 SEC
RCA  1945.71 KM PALT  207<624 KM PER ™ Z17.585 MIN
APO  3586.58 KM AALT 1848.49 KM TA 334,648 DEG
LAT  4.33147 DEG LONG &Ll.1684 DEG
5.6 LUNAR RARMONICS USEDT BOEING R=2
5.7 DATA ARC LENGTHT T HRS 12 MIN S0S=  G87+73
5.8 DATA SUMMARYT
STA DATA START STOP NUMBER — STANDARD
NOs TYPE TIME TIME POINTS .DEVIATION  MEAN
12 CC3 23271947  232/2133 106 62077 «0086 )
6i L3 23271940 23272U5%8 [ o« LUG3 eU LU
5.9 RESIDUAL PLUTST NOUT AVATLCABLE
He JUREMARKSY MAF TIME REPORT FOR SITE gy

TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 3005 02 HR 5 &4 MIN oM

T OsDe ANALYST

v




D2-100820-1

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 O«De IDENTIFICATION NO. 1B82P TAPE NO,
TTEM NUL TO8LF
5.2 EPOCH DAY 232 s 19 t 45 ¢ 0,000 GMT SEQ. NO. 165
HR MIN okl COMPUTER ™ &

De3 STATE VECTUR {SELENUCERTRIUC 1950W0])

A 128U,73Z21 KM DA « 85283159 KM/SEUT

Y ~3091.4217 KM DY 43448530 KM/SEC

L <870.57568 KM VA « 38ILITL18 KM/SEC
D4 STANDARD DEVIATIUORS A PRIURK]

A 184D3 M DX 01422 M/3 X <0000 W DA <0000 M/75

Y 132.2 M DY 02468 MrS Y +0CG00 M DY 0000 M/5

L 442.4 M DZ L004G4 M/5 Z <0000 M DL 0000 M75

5¢5 CORRESPONDING URBITAL PARAMETERS (SECENOGRAPHIC TRUETOFDATEY

“SMA T Z785.33 KM ECC 2296435 APF —TB4.577 DEG
LAY 242,242 DEG INC 12.1868 DEG TFP ~5021.24 SEC
RCAI945,59 KM PATT 207+498 KM~ PER—2ZI7.488  MIN
APO . 3585.07: KM AALT 1846498 KM TA 2044145 DEG
CAT 5<82247 DEG LONG 270417 DEG

56 LUNAR HARMONITS USEDY BUEING ~R=Z
5e7 DATA ARC LENGTHY ~ 5 HRS 40 WIN S0S= 2I55+5
5¢8 DATA SUMMARYY =
STA DATA  START STOP NUMBER — STANDERD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 C€C3  232/1947  233/0111 259 +2701 «0541
61 (3 23271945 23272058 7T <2024 S0629
5.9 RESTDUAL PLOTST —NOT AVATCABLE
5+ TOREMARKS Y *¥¥EPOCH REPORT
TIME OF REPORT! PREPARED 'BY' GAYLE D. BARROW
“DAY 300 5 02 HR 3 56 MIN — GMT "OTDTTANACYST




N T -
5.  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) P2-100320-1

541 OeDe IDENTIFICATION NO. 1B8B82P TAPE NOe
ITEM NO. 1882F
52 EPOCH DAY 232 » 21 * O ' 364930 GMT SEQe NOe 165
HR MIN SEC COMPUTER ©

Se3 STATE VECTOR (SELENOCENTRIC 1950.0)

X BE3.93768 KM DX =I.6095197 KM/SEC
Y 157643331 KM DY 74228087 KM/SEC
7 83108883 T KM DZ T =3TT98%4618 KM/ SEC
]
5+% STANDARD DEVIATIORNS A PRIORI

X 17,03 M DX «02511 M/§S X 17.03 M DX #0251 M)S
Y T6475 M DY »02283 M/S Y 7675 M DY «0238 M/S

Z 1Z28.UM 0L 18935 M/5 L 128.0 M DL 1894 M/5

De5 CURRESPUNDING URBITAL PARAMETERS (SELERNUGRAPHRIC TRUE OFDATE]Y

SMA 2i60e92 KM ECC «d96535Y APF 18%4+58< UCLOG
LAN 2414527 DEG INC 12.1875 DEG TFP  =483.711 SEC

RCA 1945466 KM PALT 207.571 KM FER 217558 MIN
APO 3586418 KM AALT 1848,.,09 KM TA 3344636 DEG

LAT 4429559  DEG LONG 41,1755 DEG

Pe& LUNAR HARMUNICS USEDT BOtING R=<

. M
S«7 DATA ARC LERDTH?Y 1l HRS 1IZ£ MIN SUSETd10340

28 DATA SUMMARYT

STA DATA START STOP NUMBER—STANDARD

NOs TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  232/1947  233/0111 259 «2701 $0541
51 3 23271945 23272058 71 T2024 S0629

3
59 RESIDUAL PLOTSY NOT AVAILABLE

5« 10REMARKST MAP TITME REPORT FOR SITE 7BT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 300 o 02 HR » 5B MIN GMT CeDe ANALYST

KA
o
Lo




L

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5s1 QeDe IDENTIFICATION NO. 2B81P TAPE NO
ITEM NU. <BelIP
52 EPOCH DAY 322 » 20 v 356 v 0,000 GMT 5EQ. NO. 166
; AR MIN SET COMPUTER™ B

53 STATE VECTOR (SECENUCENTRIT I95T.UD

X 3G45,56806 KM X e 2930BHFE KM SEC

Y ~864449547 KM DY « THEL4TZ21G KM/SEC

L =534+.13916 KM 0Z e 51331320 KM7SEC
5+ STANDARD DEVIATIONS A PRIORT

X Ils49 ™ DX +U2266 M/5 X SU00U™M UX— < 000U M7S

Y 575.8 M DY 429420 M/S Y 0000 M DY 0000 M/S

L 937«4 M DL + 53813 M7S Z  <O0UU ™™ DZ 000U M75

1

555~ CORRESPONDTNG ORBTTAL P ARAMETERS (SECENOGRAPHIC TRUEOFDATE———

SMA £08Y .40 [y = + 2306015 AT TEGd0 LN UED
LAN  233.654 DEG INC 11,9436 DEG TFP  6061.07 SEC
RCA 1784412 Kl T PALT LG, UDDY K" PER 2085800 MIN—
APO 3594477 KM AALT 1856468 KM TA.  177.013 DEG
LAT 356299 DEG LONG 215« 849 DEG

575 CUNAR HARFMONICS USEDT BOETNG —R=2

5.7 DATA ARC LENGTHT 3 AR5 0 MIN 505=  1971+0

5.8 DATA SUMMARY? ;
STA DATA START STOP NUMBER — STARDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3  322/2036 32272300 226 .2997 00942
5T C3 32272037 32272154 T30 +0955 S TU33

5«9 RESIDUAL PLOTSY NOT AVAILABLE

5+ I0REMARKS? ¥#¥EPOCH REFORT
TI4 OF REPORT! PREPARED BYt GAYLE D. 'BARROW
DAY 300 » 03 HR » U7 MIN GMT UesDs ANALYST

. RGR




5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2~ 1002021

5¢1 OeDe IDENTIFICATION NO. 2B81P TAPE NOe
ITEM NC.  ZBEILP
5¢2 EPOCH DAY 322 5 22 ' 23 v 164600 GMT SEQ. NOe 166
HR MIN SEC COMPUTER 8

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =17264,7014 KM DX =—e47044180 KM/SEC

Y 381022366 KM DY ~1.5322829 KM/SEC

Z 232407549 KM DZ ~1.0516746 KM/SEC
5«4 STANDARD DEVIATIONS A PRIORI

X 14959 M DX +03654 M/S X 1959 M DX «0365 M/S
Y 3074 M DY «57157 M/S Y 307.4 M DY 5716 M/S

Z 490.4 M DZ 84978 M/S Z 4304 M DZ  .8498 M/S

5.5 CO ESPONDING ORBITAL PARAMETERS (SELERCGRAPHTC TRUE OFDATE}

SMA 268%.82 KM ECC 336993 APF 1644847 DEG
LAN 232.652 DEG INC 11.9444 DEG TFP <~17.1612 SEC

RCA 1783.37 KM PALT 45,2820 KM PER 208.642 MIN
APO 3596027 KM AALT 1858418 KM TA 3584943 DEG

LAT 3431216 DEG LONG B86.7744 DEOG

56 LUNAR HARMONICS USEDT BOEING R-Z

5.7 DATA ARC LENGTAY I HRS 44 MIN 505= 19710

5+8 DATA SUMMARY'?

STA  DATA START STOP NUMBER STANDARD

NOeo TYPE TIME TIME POINTS -DEVIATION MEAN
12 CC3 322/2036 322/?300 226 « 2997 + 0942
61 3 32272037 3227214% . L30 U905 « LUST

5.9 RESIDUAL PLOTSY NOT AVAILCABLE

5« IOREMARKST MAPTTIME REPORT FOR SITE 787
5
. TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 30073703 AR » IZ MIN  GMT UeDs  ANALCYST

N
&
Lo




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100207-1

51 OeDe IDENTIFICATION NO. 2B82P TAPE NO.
ITEM NOT 2882
5.2 EPOCH DAY 322 , 20 1+ 36 1 0.000 GMT SEQ. MO« 167
FR MIN SET COMPUTER B

5.3 STATE VECTOR (SELENUCENTRIT 19250607

X - 3%45,3530 KM DX 2 2935360% KM/ SEC

Y <=851.29622 KM DY « 75340886 KM/SEC

Z =556407108 KM DZ « 0028888 KM/7SET
54 SITANUARD DEVIATIONS A PRIORI

X G627 M DX LOIU3T M/S XSO 00U™ M DX 000U M7S
Y 42643 M DY .21468 M/S Y L0000 M DY 0000 M/S
L T03, 6 M DL 32750 ™75 L 000U UZ™ » 0000 M75

Fd

5«5 LURRESPONDING ORBITAL PARAMETERS(SECENOGRAPHIC TRUEOFDATEY

SMA 208944 KM ECC * 3360619 APF I61W7II DEG
LAN 236.800 DEG INC 11.3781 DEG TFP 606092 SEC
RTA 178411 KM PALT ~ 46.UZ22 KM PER 2089595 MTIN
APO 3594.73 KM AALT 18B56.64 KM TA 177.013 DEG
CAT 355,895 DEG CONG™ Z215.908 DEG

5¢6 LUNAR HARMONICS VoY pURING R=Z

el DATA ART LERGTHY & HRS  I0MIN SUS= 825038
T 5.8 DATF SUMMARY™ ‘
STAT DATA™ _ START STOF NUMBER S TANDARD
NO. TYPE TIME TIME POINTS °~ DEVIATION MEAN
12 CC3 32272036 32370229 431 4825 « 0804
&1 3 32272037 FZ2Z7Z10% 130 e U939 e 3130

5.9 RESIDUAL PLUTSY “NUT AVAILABLE

5+10REMARKS?Y *¥*¥EPOCH REPORT
TIME OF REPORT! PREPARED BY* GAYLE D. BARROW
DAY 300y 03 HK » H6 MIN GMT UsUe ANALYOSI

M
&
b




D2-100£20

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
S5¢1 OeDe IDENTIFICATION NO. 2B82P TAPE NO.
TTEM RO 2BB2F
52" EPMH DAY 322 5 22 1 23 ' 164600 GMT SEQs NOs 167
AR MIN-. SEC COMPUTER B
23 STATE VECTOR (SELERUCERTRIC 1I950.0)
X <I1725.6563 KM DX =+&7I1L8532 KM/SET
Y 374406362 KM DY =1.5458363 KM/SEC
Z  243.50455 KM DZ =1.0313506 KM/SEC
5+4 STANDARD DEVIATIONS A PRIORI
“X 3.580°M DX <01933 M/S X 3.580 M DX 0193 F/S
Y 22643 M DY 41738 M/S Y 2263 M DY 4174 M/S
27736849 M TTTDZTL63441 M/ST 2 3689 M TDZ 6344 M/ST T
5e5. CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHTC TRUE OFDATE)
SMA 20689.78 Kivi ECC * 336996 AFPF 16leiab DEG
LAN 235,797 DEG INC 11.3789 DEG TFP -17.0601 SEC
HCA  1783.34 &M PALY 45.2669 KM PER  208.637 WIN
APO 3596423 KM AALT 1858,14 KM TA 3584949 DEG
LAT — 3.73997 DEG LONG 36.8437 DFEG
5.6 LUNAR HARMONICS USEDYT BOEING R=J
57 DATA ARG LENGTHV T HRS 44 MIN SOS= 825037
5+8 DATA SUNMMARYT
STA  DATA START < JOF NUMBER o ANDARD
NO. TYPE TIME TIME POINTS _DEVIATION  MEAN
12 CC3 32272036 32370229 431 e 4825 + 0804
[~FFY (69 3EL7EUI T 3es/elaq 12v o U9 SY a1V
De9 KESIDUAL PLUTEY NOT AVAILABLI:
S 1UREMARKS?T TMAPTTIME REPORT FORSITE 57
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 300 » 04 AR » OU MIN GMT UeDe ANALYST
‘ :
- <bS




2 alntad
;:'\2"' I [ _-_C'i

5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NO. 2DB1P TAPE NQO
TTEM NOs  208TF —
5.2 EPOCH DAY 328 s 22 v 45 ¢ (0,000 GMT SEQ, NO. 1568
HRE MIN SEC COMPUTER B

5.3 STATE VECTOR TSECERUCERNTRIT 1I550.0)
X Z598.6561 KM DX =<B89&I80I56 KM/SETC
Y 1409.,8475 KM DY 260138352 KM/SEC
Z I0IL. 3695 KM DZ «<39236857 KM/SEC

— .4 STANDARDDEVIATIONS APRIORI
X 2158 M DX S0U8TZI M/S X 0000 ™ DX s 0000 M75
Y 71,9 M DY ,05277 M/S Y L0000 M DY L0000 M/5
Z  IB6.1 M D7 o LUUIS W75 FARMRPYVIVIA T I DZ 0000 M75
5.5 CORRESPUONDING ORBTTAL P ARAMETERS (SECENOGRAPHIC  TRUEOFDATET

SFA Z68Y.3¢ KM ECC 233631 APF 1T6T-325 UEG
LAN 179,043 DEG INC 11.9196 DEG TFP =3530.36 SEC
RCA IT7T79:49 KM FPALT &l-&048 KM PER 208584  MIN
APQ 3599.15 KM AALT 1861.06 KM TA . 2256341 DEG
CAT G«400R1 ~DEG LONG Z1i.1%4% DEG

5.6 LUNAR HARMONICS USEDY  BOEING R-2

Bel DATA ARC LENGTH! 3 HRS 0 MIN SUS= 14124

5.8 DATA SUMMARY T
STA  DATA START STOP NUMBER STANDARD
NOs TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3  326/2252  327/0109 113 02480  —.0318
61 3 32672250 32170109 131 YA I s 0612

5.9 RESIDUAL PLOTS!

NOT AVAILADLE

5s IOREMARKS?

##%EPOCH REPORT

TIME OF REPORT!

PREPARED BY' GAYLE D. BARROW

DAY

300 5 04

HR » 11 MIN GMT

Ualbe ANALYSI



http:L-bB9.iZ

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) £2-100£2C-1
5e1 OsDe IDENTIFTCATION NOe 2D81P TAPE NO.
ITEM NO. ~2D81P
5.2 EPOCH DAY 326 » 23 ' 47 v 13,720 GMT SEQ. NQs 168
HR — MIN SEC COMPUTER ™ B

5e3 STATE VECTOR (SELENOCENTRIC 1950.0)

X  =1789.,2510 KM DX  =.07399276 KM/SEC

Y ~=7.9109558 KM DY =1.5782317 KM/SEC
T T 4064913449 KM T T T T TTTDZT ~160769118  KM/SEC T

— Bo4 STANDARD DEVIATIONS A PRIORT

X 14353 M DX 02402 M/75 X T35%5 M DX <0240 M/5

Y 204867 M DY 416301 M/S Y 20467 M DY 41630 M/S

Z 19,07 M DZ 23758 M/S Z 1917 M DZ 2376 M7S

5ed CURRESFONDING ORBITAL FARAFMETERS (SELENUGRAPHITC TRUE COFDATET

“SMA 2689,95 KM T ECC 2338663 AFF 167355 DEG
LAN 1784445 DEG INC 11.9193 DEG TFP 203,159 SEC
RCA 1778.96 KM PALT &#0,874% KM FPER 208,657 MIN
APQO  3600,94 KM AALT 1862.85 KM TA 12,5172 DEG
LAT 018230 DEG LONG 358359 DEG

5.6 LUNAR HARMONICS USEDT —BOEING —R=2

5.7 DATA ARC LENGTHYT ~ 0 HRS 59 MIN SUSE 14124

5.8 DATA SUMMARY?
STA DATA START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326,/2252 327/0109 113 +2480 -.0318
6T 3 32672750  37770L09 131 PPAS T061Z

5.9 RESTDUAL PLOTST NOT AVAILABLE

5 e JUREMARESY MAP 1TITME REFORT FOR SITE TD°¢

TIME OF REPORT!

PREPARED BY!

GAYLE D. BARROW

DAY 300 » 04 HR » 14 MIN GM

Vels ANALYST

<6




5. ORBIT DETERMINATION REPORT (LUNAR ELL1PsE) Da-100ece-
5.1 OeDe IDENTIFICATION NO. 2D82P TAPE NO.
: ) ITEM NUT—2082P
5.2 EPOCH DAY 326 5 22 * 45 t 0,000 GMT SEQs NOe 169
MK MIN SEC COMPUTER &
f ;
293 SQTATE VECTOR {SELENCUTENTRIC 1950407
X 2598 4II7 KM DX =7BYGI5557 KM/ SEC
Y 1409.4698 KM DY 4560123283 KM/SEC
7 TI01L,.8521 KW DZ  +3926209% KM/ SEC
5.4 STANDARD DEVIATIONS A PRTORT
X I7.88 M DX 00712 M/5 X <0000 DX 50000 M7S
Y 138e3 M DY .04348 M/S Y 0000 M DY .0000 M/S
Z 148.2 M —BZ .08257 M/S —Z %0000 DZ 0000 M7S
5.0 CURRESFUNDTING URBI}AL IJAHAMtItHS ‘thtf‘UUNAV”IC TROUC UFDATEY
SMA™ 2689.31 KM ECC L3383 10 . APF 167323 DEG
LAN  179.046 DEG INC 11,9416 DEG TFP =3530.44 SEC
RCA L7799 "KM~ PALT ~4I1.3986 KM PER 20875852 WIN
AP0 3599.,13 KM  AALT 1861.04 KM, TA 225,339 DEG
CAT™ 641155 DEG —LONG —ZIL<I4T DEG
5.6 CUNAR FARMONICS USEDT —BOETNG Re7
537 DATA ARC LENGTAY 6 HRS 10 MIN SOSE 734658
5.8 DATA SUMMARY?
STA “DATA START STOP NUMBER — STANDARD
NO» TYPE TIME TIME POINTS DEVIATION  MEAN
12 C€C3  326/2252  327/0439 224 5061 <0540
61 T C3 32672250 32770109 151 35927 0493
5.9 RESIDUAL PLOTST NOT AVATCABLE
5 JOREMARKS ' *¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY! GAYLE D. BARROW
DAY 3005 U% FR 5 26 MIN —GMT 05D ANALYST

AN
G




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2=100821 -1

5¢1 QoDe IDENTIFICATION NO. 2D82P TAPE NOe.
ITEM NQO. 2DB2ZP
5.2 EPOCH DAY 326 s 23 v 47 ' 13,720 GMT SEQe NO. 169
HR MIN <EC COMPUTER B

5.3 STATE VECTOR (SECENCCENTRIC 1950.07

X ~1789.2390 KM DX —-.0740661I6 KH/SEC

Y =7.8280931 KM DY =1.5778240 KM/SEC

Z =404404354 KM DZ ~1,0775191 TKM/7SEC
5.4 STA/DARD DEVTATIORS A PRIORT

X 9760 M DX 01955 M/5 X 9765 M DX 0195 M/75
Y 15444 M DY 13273 M/S Y 15.44 M DY 21327 M/S
Z 17.45 M DZ 19316 M/S Z 17«45 M D2 L19327M/S

5+5 CORRESPONDTNG ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.,94 KM ECC « 338664 APF 167,392 DLEG
LAN 178449 DEG INC 11.9413 DEG TFP 203,080 SEC
RCA 1778.96 KM PALT 40,8685 KM FER 208,655 "MIN
APO 360091 KM AALT 1862082 KM TA 12,5124 DEG
LAT - 019793 DEG LONG 358,355 DEG

De6 LUNAR HARMONITS USEDT  BOETING R-2Z

2.7 DATA ARC LENGTHT U HRS 5% MIN SUSE  1344,.<

528 DATA SUMMAKRTYT

1A TDATA STAR: S UM NUMBLEK STANDARD

NC. TYPE TIME TIME POINTS DEVIATION MEAN

12 cC3 32672252 327/0439 229 «5061 o0540

S 3 3IE7Z2Z50 32770109 131 e 3592 =L UUe I

5.9 RESTDUAL PLUTST NUT AVATLCABLL

5 IUREMARKST MAP T TME REPORT FOR STTE 707
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 300 » 04 HR » 29 MIN — GMT UsDe ANALYST

263



http:161ot.39

5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-10082C-f

S5¢l QeDe IDENTIFICATION NOo 3D81P TAPE NOa
ITEM NG "308TF
5.2 EPOCH DAY 49 4 6 t 13 t* 0.000 GMT SEQ. NO. 170
HR MIN SEC COMPUITER B

503 STATE VECTOR (SELENCCENTRIC 1I950.07

v A =a93.476067T KM DX =e89280237  KM/SET

Y 296443225 KM DY —e43433031 KM/SEC
Z 1733359579 KM bz 213011681 KM7SET
S5 STANDARUD DEVIATIONS * A PRIORI

A I, 07 —UX + 15095 M/3 X »0UOU M OX~ U000 M7S
Y 480,2 M DY ,22112 M/S Y L0000 M DY .0000 M/S

L H4B. M DL 29910 M/ L #UOOU M UL 0000 M75

595 CORRESPONDING ORBTTAL PARAMETERS (SELENOGRAPHTC TRUEOFDATE—

SMA 268880 KM ECT 337021 APF T8I Z9T—UES
LAN 184,202 DEG INC 21.0847 DE6 TFP =4854.51 &EC
RCA T7TBZ«BI KM PALT T g4.52¢7T KM PER 2085523 MIN
APO 3594.98 KM AALT 1856,89 KM TA 201.744 DEG
LAT B+ U9454% DEG LONG — 205 <848 —DEB

5¢6 LUNAR HARMONTUS USEDT BOEING R-2

5.7 DATA ARF LENGTH? 3 HRS 0 MIN SUS= 1548343

5s8 DATA SUMMARY™

STA DATA START STOP NUMBER >TANDARD

NOs TYPE TIME . TIME POINTS DEVIATION MEAN

41 C3 49/0614 49/0652 39 a0578 =e0767
41 3 4970705 4970834 181 + 3635 =2Ub62Z
12 C3 4970706 49/0709 4 e 0176 25137
12 cC3 49/0613 49/0859 43 s UB6L —~eUD0H

5,9 RESIDUAL PLOTSV NOT AVATTABLE

5010REMARKS? ¥®¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY'! GAYLE D. BARROW
DAY 300 5 OB HR », 19 MIN GMT UeDs™ ANALYST




Do-i06e0n-1

50 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

561 OeDes IDENTIFICATION NO. 3DBI1P TAPE NO.
- TTEM NOS  30ET1F
5.2 EPOCH DAY 49 s T ' 32 ¢ 25,310 .GMT SEQs NOs 170
HR MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 195C.0)
X =534.28171 KM DX 17268326 KM/SEC
Y " =1588,4939 KM DY =,22039459 KM/SEC
L =—-611451682 KM DL =-.80168097 KM/SEC
S5e4 STANDARD DEVIATIONS A PRIORI

X 8l.70 M DX »30361 M/S X 8l.70 M DX 3038 M/S
Y 14,43 M DY 54899 M/S Y 14443 M DY 5490 M/S

Z 108.0 M DZ «BUZY9 M/S 2 108.0 M DZ -+80d8 M/3

55 CURRESPONDTNG ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA c68Y%.45 KM ECC e 337423 APF IBT. 3357 DEG
LAN 183,456 DEG INC 21.0845 DEG TFP -88.7318 SEC

RCA 1781.97 KM PACT 43.8801 KM PER 208+5997 MIN
APO 3596.93 KM AALT 1858,84 KM TA 3540532 DEG

LAT 7 148584 DEG LONG 359.59Y8 DEG

56 LUNAR HARMONICS USEDT BOEING R-2

57 DATA ARC LENGIYH! 1 HRS 1s MIN S05=  1543.3

5.8 DATA SUMMARY?

STA DATA START STOP NUMBER — STANDARD

NOs TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 4970614 4970652 39 +0578, - 0767
41 cC3 L9/0705 4570834 181 «e3635 -+ UD0L
12 C3 4970706 4970709 4 «0176 05137
12 CcC3 4970613 4570659 43 <0864 =+ 058%

5,9 RESTDUAL PLOTSY NUOT AVAITABLE

5e JOREMARKSY MAFP TTME REPORT FOR SITE 07
TIME OF REPORT?Y PREPARED BY' GAYLE D+ BARROW
DAY 3005305 AR » 2< MIN GMT Ol ANALYST




ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) Dz"IGCEEG-I

5
5.1 OeDe IDENTIFICATION NO. 3D82P TAPE NOo
LTeM NUe IUBLY
5.2 EPOCH DAY 49 5 6 ' 13 ' 0.000 .GMT SEQe NO. 171
AR MIN SEC COMPUTER — ©
523 STATE VECTUR (SELENUCENTRIC 195007
X =495 27694 KM DX =+B9L440U334 KM/SEC
Y 2969.,5283 KM DY ~o43200252 KM/SEC
I I72G.9767 KM DZ s I2672614 KM/ SEC
5 STANDARD DEVIATTONS A PRIORT
X™"35,01 M DX L05193 M/ X %0000 M DX w0000~ M/S
Y 1604 M DY 407677 M/S Y L0000 M DY 0000 M/S
7 286 0 M T2 Y0394 M/ST T L0000 M DZ L0000 M/S
&
5.5 CORRESPONDING ORBITAL FARAMETERS (SELCENUOGRAPHIC TRUE OFDATE]D
SMA 2%88.85 KW ECC 337061 APF—IBT: 150 TDEG
LAN  1B4.333 DEG INC 20,7555 DEG TFP =4854.89 SEC
RCA™ " I762.56 KM PALT 4435720 KM PER——208:532 MIN
APO  3595,19 KM AALT 1857.10 KM TA 201.740 DEG
CAT 7e92295 DEG —LONG —2U5.877 UEG
5.6 LUNAR HARMONICS USEDT BOETNG R=2
5.7 DATA ARC LENGTHT & HARS 10 MIN S50S= 41538
5.8 DATA SUMMARY?
STA DATA START STOF NUMBER —— STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 4970614 4970652 39 09239 -+2793
&1 CC3 570705 GG7I203 T2 15030 V1264
12 C3 4970706 4970709 4 1194 -e8662
12 oo} ZI70613 5970659 %3 <9107 =3 3552
5.9 RESIDUAL PLOTS' NOT AVATLABLE
5. 1OREMARKS?Y ¥FEEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 300 U HR » 37 MIN [CIUN] Jelle ANALYSI

Lim
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YV H e et

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 222-160 -
501 OeDo IDENTIFICATION NO. 3D82P TAPE NO.
ITEM RO+ 3DBZP
5.2 EPOCH DAY 49 , 7 ' 32 % 25,310 ,GMT SEGe NOe 171
e e HK MIN SEC COMPUTER [=]
5,3 S TATE VECTOR (SELENOCENTRIC 1950507
X =535,39784 KM DX 1. 7301370 KNM7SEC
Y -1588,5526 KM DY -e22647690 KM/SEC
7 =610.27830 KN DZ =.79291883 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 29,78 M DX .10226 M/5 X 29.78 M DX <1023 M/S
Y 3.629 M DY 018793 M/S Y 34629 M DY 1879 M/S
Z 33.32 M DI .27645 M/S Z 33,37 M DI 276k M/S
5.5 CORRESPONDING ORBTTAL PARAMETERS (SECENOGRAPHTC TRUE OFDATE)
SMA  Z689.53 KM ECC s 337453 APF  I8I.188 DEG
LAN 183,586 DEG INC 20.7554 DEG TFP =89.1095 SEC
RCA  1781.92 KN PALT 43,8251 KM PER 208.508 WIN
APO  3597.15 KM  AALT 1859.06 KM TA 3540508 DEG
CAT  1.52403 - DEG  LONG 353561 DEG
5.6 LUNAR HARMONICS USEDY BOEING R=2 =
57 DATA ARC LENGTHT 1 FRS 16 MIN 50S= 41530
5.8 DATA SUMMARYT
STA DATA START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3 49,0614 4970652 39 09239 “e2793 -
[N 03 49/ 7Ub G99 /1ZU03 41z L4030 e L 20O
12 - C3 4970706  49/0709. 4 01194  =o8662
o, & T QLI —"TH970613 9705659 43 29102 =o3552
2«9 KESIDUALC PLOTSTY NUtTH AVAILCABLCE
50 1OREMARKST MAFP TIME REPUOKT FOR STTE TPy v
TIME OF REPORT! PREPARED BY! GAYLE Do BARROW

BAY 30U U5 HR » U MIN

GMT O D ANALYST




5¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) o TR
501 OsDe IDENJILr.CATION NOs 2F81P TAPE NO.
~ ITEM NUs —2F8IP —
5.2 EPOCH DAY 329 » 6 ' 50 v 0,000 GMT SEQ. NO., 172

AR MIN SEC COMPUTER B

5¢3 SIATE VECTOR {SECENOCENTRIC 195007

X LYBS849LI0 KM - DX =I:5925452 KM/ SEC
~ Y  1938.7918 KM DY =412997176 KM/SEC
7 I3Z7.UI50 KM 0Z  =+12300562 "KM7SEC
S 4 S TANDARD u£v1A|1UNa A PRIORI =

XG5, T& M DX -0II35 M/S X <0000 ™™ UX— 0000 M/
Y 352.7 M DY 05309 M/S Y <0000 M DY +0000 M/S

4L 4GB0 W™ DL 19766 M/S — L 2O000 M DI 0000 M7S

5e5 CORRESPONDING ORBITAL FPARAMETERS (SELENOGRAPHIC TRUE OFDATET —

SMA 689,33 KM ETT = 336807 APF 169.087 DUEG
LAN 147.346 DEG INC 11.7853 DEG TFP =1849.23 SEC
RCA™ T I783755 KM PACT 45,455&% KM PER Z208.585 MIN
APO 3595.11 KM AALT 1857,02 KM TA 268.756 DEG
CAT IT.5173 DEG — LUNG JZZ2%«935 DUEG

206 LUNAR HARMONITS USEDT BOLEING R~Z2

5«7 DATA ARC LENGTHT 3 HRS U MIN SUS=7888.80

S+8 DATA SUMMARYT

STA DATA START STOF NUMBER <> TANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 329/0706 32970916 159 « 2020 2« 0207
T2 3 32970650 32970916 190 ¢ 1870 =s0732

5.9 RESTDUALL PLOTST NOUT AVAILABLE

5+ 10REMARKS? *¥¥EPOCH REPORT
TIME OF--REPORT! PREPARED BY' GAYLE D+ BARROW
DAY 300 » 04 HR » 44 MIN GMT UelDo ANALYST
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) ) <
5¢1 OeDo IDENTIFICATION NOo. 2F81P TAPE NOs
ITEM NO.  Z2F81P
5.2 EPOCH DAY 329 » 7 v 21 ' 15,180 GMT SEQ. NGO, 172
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X =1760.4657 KM DX =031752748 KM/SEC
Y 253458508 KM DY =1,5609825 KM/SEC
Z 130.78319 KM DZ ~=1.0665769 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 50637 M DX 07766 M/S A 5.637 M DX «0777 M/5
Y 140,1 M DY .28962 M/S Y 140.1 M DY <2896 M/S
Z 352.0 M DZ ,40103 M/5 L 3h2.0 M DZ .4010 M/S
2.5 CURRESPUNDING ORBITAL PARAMETERS (SECENOGRAPHICT TRUE OFDATE]
SMA 26894507 KM ECC 2336965 APT 169. 145 DEG
LAN 147,034 DEG INC 11.7872 DEG TFP 25.5468 SEC
RCA 1783.27 KM PALT &45.1779 KM PER 208,610 MIN
APO 3595.,84 KM AALT 1857.75 KM TA 1.57355 DEG
LAT 1.88804 DEG LONG 317.945 DEG
5s6 LUNAR HARMONICS USEDTYT BOEIRG  R-2
57 DATA ARC LENGTHY 0 HRS Z8 MIN SUS=  8B4.93
5.8 DATA SUMMARY?
STA DATA START STOP NGMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 c3 32970706 329/0916 159 22020 «0207
i cC3 32970650 329/0916 190 s1870 ~a0732
5.9 RESIDUAL PLOTS* NOT AVAILABLE
50 10KEMARKS? MAP TIME REPORT FORSITE 7F7
TIM® OF REPORT: PREPARED BY' GAYLE D. BARROW
DAY 300 s 0& HR » 47 MIN GMT OeDe ANALYST

PeN
€
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5 ORBIT DETERMINATION REPORT {LUNAR ELLIP§E)
51 OaDe IDENTIFICATION NO. 2FB2P TAPE NO.
TTEM NOT —2F82FP
5.2 EPOCH DAY 329 6 v 50 1 0.000 GMT SEQes NOo 173
HR MTN SEC COMPUTER B

53 STATE VECTOR {SELENUCERTRIT 1950.07

X 49916100 KM DX =159 24982 KM7SEC

Y 1937,7933 KM DY =513009237 KM/SEC

z 13282861 KM UL = 12282274 KM7SEC
Sel STANDARD DEVIATIUNS A PRIORT

X Jd6.,I0 M DX <UU3I& M/5 X~ oUUUU ™ DX~ <0000 ™M7S

Y 94,08 M DY 01581 M/s Y 0000 M DY « 0000 M/S

L 128, I M DZ 05565 M/3 Z  JO000™M DL <0000 M/S

2«5 CURRESPUNDING ORBI TAL PARAMETERS (SELENUGRAPHIC TRUE OFDATE]

68952

SMA  2689.30 EM ECT < 33680% APF DEG
LAN  147.474 DEG INC 11.8301 DEG TFP -1849.,17 SEC
RCA 1783,53 KM PALT 45,4475 KM PEK 208581 MIN
APO  3595,07 KM AALT 1856.98 KM TA 268757 DEG
CAT IT.5551 DEG  LONG 224.925 DEG

5:6 LUNAR HARMONICS USED'f BOEING R=2

5¢7 DATA ARC LENGTHT & HRS 10 ™MIN S05=  2432.7

5.8 DATA SUMMARY !
STA DATA START STOP NUMBER  STANDARD
NO« TYPE' TIME TIME POINTS  DEVIATION  MEAN
41 C3 329/0706  329/0917 160 2365 01428
1 CC3  329/1023 329712547 197 2545 = 14545
12 CC3  329/0650 32970917 191 +2274 30373

5.9 RESIDUAL PLOTS* NOT AVAILABLE

5+10REMARKS? #*#%EPOCH REPORT

TIME OF REPORTT

DAY 300 5 05 HR » 04 MIN GMT

PREPARED BYT

GAYLE Do BARROW
OeDe ANALYST

| gt J i
7S




5. ORBIT DETERMINATION REPORT {(LUNAR ELLIPSE) £72- 1008201
5.1 OeDe IDENTIFICATION NO. 2F82P TAPE NOa
IYEM NO. ~2F82P
5.2 EPOCH DAY 329 s 7 1 21 ! 154180 GMT SEQ. NO. 173
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950407
X =1760.64428 KM DX —=+31773848 KM/SEC
Y 253416249 KM DY -~1.5602043 KM/SEC
7 131.74452 KM DZ ~1.0676598 KM/SEC
54 STANDARD DEVIATIONG ] A PRIORT
X 1.845 M DX .02116 M/S X 1.845 M DX 0212 M/S
Y 39,44 M DY 07727 M/S Y 39444 M DY <0773 M/S
Z 97.27 M DZ .10668 M/S Z 97427 M DZ 1067 M/5
5.5 CORRESPOUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATEY
SMA  2689.52 KM ECC  »336962 APF 169,010 DEG
CLAN  147.162 DEG  INC 11.8320 DEG TFP 25,6039 SEC
RCA178%3.26 KM PALT 45.1652 KM PER  208+.607 MIN
APO  3595,79 KM AALT 1857,70 KM TA 1.57708 DEG
LAT 192178 DEG LONG 317.946 DEG
5.6 LUNAR HARMONICS USEDY BOEING R-2
5.7 DATA ARC LENGTHT U HRS 28 MIN SUS= 239847
58 DAT% SUFMARYT
STA " DATA START STOP NOMBER — STANDARD
NOs TYPE TIME TIME POINTS * DEVIATION  MEAN
41 €3 329/0706 32970917 160 02365 #1428
41 L3 32971043 EVA VS vLY| i1Y{ e LDED =+ 19487
12 CC3  329/0650 32970917 191 02274 «0373
5.9 RESIDUAL PLOTS!' NOT AVAILABLE

5010REMARKS ! MAP TIME REPORT FOR SITE tF!

TIME OF REPORT? PREPARED BY? u&th D+ BARROW
DAY 300 5 05 HR » 07 MIN  GMT O+Ds ANALYST

7
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D2~100820-1

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
541 Oe«De IDENTIFICATION NQ. 3F81P TAPE NO.
ITEM NO<~ 3F8TIF
5.2 EPOCH DAY 52 4 0O t 50 t (0.000 GMT SEQR. NOe 174
HR MIN SEC COMPUTER B

5.3 STATE VECTOR (SELENCGCENTRIC 1950.0)

X ~20569.4493 KM DX -440402560 KM/SEC

Y 1230.5785 KM DY -1.1418203 KM/SEC

z 1462.4225 KM DL =e4381461Z KM/SEC
5«4 STANDARD DEVIATIONS A PRTORT

X 324.1 M DX «06493 M/5 X 0000 M DX <0000 M/S5

Y 2965 M DY 12281 M/S Y #0000 M DY 0000 M/S

2 T14. 1M DZ 26384 M/5 Z L0000 M DZ L0000 M75

5.5 CURRESPUNDING URBITAL PARAMETERS (SECENOGRAPHIC TRUE UFUATE]

SMA  2688.60 KM ECC  .335818 APF I83.137 DEG
LAN 147.155 DEG INC 21.0007 DEG TFP =-2749.83 SEC
RCA  L785.72 RM PALT &7<6312 KM PER ™ 2UB+500 MIN
APO 3591.49 KM AALT 1853.,40 KM TA 242.854 DEG
AT 19.1095 DEG LONG Z2I11+649 DEG

56 LUNAR HARMONICS USED' BCEING R-2

5.7 DATA ARC LENGTH' 3 HRS U HWIR SO5=— 183445

"5+8 DATA SUMMARY?
STA DATA START STOP NOMBER — STANDARD
NOe. TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 5270127 5270312 175 2610 +0755
52 TC3 5270052 52701T3 I8 SI95T 069
12 o) 5270054 52/0113 20 1624 -«1592
Iz~ C3 5Z/012% 5270313 198 eZE3Z T =.UB47

5.9 RESIDUAL PLOTST NOT AVAILABLE

5+ I0REMARKST  ¥¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 300 5 06 AR , I8 MIN  GMT —UsDe ANALYST




¢ D2-100820-
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5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5el O«De IDENTIFICATION NO+ 3F81P TAPE NOe«
. TTEM NO. 3F81P
52 EPOCH DAY 52 s 1 -t 33 * 37,810 GMT SEQs NOe 174
HR MIN SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =572.36860 KM DX 1.7176780 KM/SEC

Y =~1585.6482 KM DY -—-223799008 KM/SEC
L =~601.50282 KM DZ -.80487514 KM/SEC
5e¢4 STANDARD DEVIATIONS A PRIORI

X BT7.58 M DX +27136 M/S X B7.58 M DX <2714 M/S
Y 172.8 M DY 28146 M/S Y 1728 M DY <2815 M/S
L 372.2 M DZ +66336 M/S Z 3T72.2 M DL 6634 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHTC TRUE OFDATE)

SMA 2688.98 KM ECC «336037 APF 183.182 DEG
LAN 146.732 DEG INC 21,0025 DEG TFP -132,157 SEC
RCA 1785438 KM PALT 4742938 KM PER 208.944 MIN
APO 3592.58 KM AALT 1854.49 KM TA 351.890 DEG
LAT 1.76437 DEG LONG 322.130 TDEG

5¢6 LUNAR HARMONICS USED' BOEING R-2°

5.7 DATA ARC LENGTH? 0 HRS &40 MIN §505= 1815e7

"5+8 DATA SUMMARY?

STA DATA START S0P NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 5270127 52/0312 175 «2610 «0755
62 CC3 5270052 5270113 18 +1957 « U567
12 C3 5270054 52/0113 20 e1624 ««1592
12 CC3 ,22/0124 52703213 i98 « 2432 -« 0847

- 549 RESTDUAL PLOTST NOT AVAILABLE

" 5s JOREMARKST MAP TimE REPORT FOR STTE  ¥F7

TIME OF REPORT! PREPARED BY!' GAYLE D. BARROW
DAY 300 » 06 HR » 20 MIR GMT UeDe ANALYST

L o2ve




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-10082¢-1

5¢1 OeDe IDENTIFICATION NOo 3F82P TAPE NO.
ITEM NU. 3r82F
542 EPOCH DAY 52 » 0 r 50 ' 0,000 GMT SEQe NQ« 175
HR _ "MIN sEC COMPUTEK D

53 STATE VECTUR (SECENUCENTRIC 1950.07

A =207262106D KM LX - 40454581 KM/oOEC

Y 1233,1801 KM BY =-141407067 KM/SEC

L 1450, 1865 KM DL =438032588 KM/SEQC
= 5% STANUDARD DEVIATIONS : A—PRIURT

A 143,323 M DX 02897 M/5 X 20000 ™ DX <0000 M73
Y 1294 M DY -05715 M/sS Y <0000 M DY «0000 M/S

Z 3la.1 M DL 122086 M/75 Z 0000 M UZ <0000 ™M/75

5.5 CURRESPFUNDING ORBITAL FAKAMETERS (SELENUGRAVHIC TRUL UFUATL)

SMAT Z2688.57 KM ECT 335806 APF 183.423 DEG
LAN  146.863 DEG INC 20.7929 DEG TFP -2749.76 SEC
RCA™ 178573 KM PALT  &7+840Z KM PER 2087496 MIN

APO 3591,40 KM AALT 1853.31 KM TA 242.856 DEG
LAT " 1B.9655 DEG LONG ~ Z211.888 TDEtG

506 LUNAR HARMONICS USEDt BOEING R-2Z

5«7 DATA ARC LENGTH! & HRS 10 MIN SO0S= 4755.8

548 DATA SUMMARY'

"STA  DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 5270127 52/0312 175 «3236 . 2888
62 cC3 5270052 52/0113 18 <2418 2 020G
12 C3 52/0054 52/0113 20 . 02327 -.0815
12 cC3 52/0124 5270643 414 +3630 =2 1281

5% RESIDUAL PLOTS' NOT AVAILABLE

9

5+10REMARKS? *¥%¥EPOCH REPORT
TIME OF REPORT! PREPARED BY* GAYLE D+ BARROW
DAY 300 5 06 HR » 41 MIN GHMT UeDWe ANALYST




D2-10052¢-:

5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5¢1 QeDe IDENTIFICATION NO. 3F82P TAPE NO.
ITEM NGO+ " 3F82P
52 EPOCH DAY 52 s 1 t 33 ' 37,810 GMT SEQ. NOs 175
HR MIN SEC COMPUTER™ B
543 STATE VECTOR (SELENOCENTRIC 1950.0)
X  ~573.14158 KM DX 17200513 KM/SEC
Y =—1584,0790 KM DY =+424047170 KM/SEC
Z =604.89661 KM DZ -.79902861 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 4l.l16 M DX 119386 M/S X 4Gl.le M DX 1194 M/S
Y BCel8 M DY 212544 M/S Y B0.18 M DY <1254 M/S
Z 17164 M DZ 29507 M/S 2 171le& M DZ <2951 M7/S
5e5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688.94 KM ECC 336025 APF 183.467 DEG
LAN 1464440 DEG INC 20,7947 DEG TFP ~132.091 SEC
RCA  1785.39 KM PALT &47.3001 KM PER 2084539 M™MIN
APO 3592.49 KM AALT 1854,40 KM TA 351.894 DEG
LAT  1:64520 DEG  LONG 322+103 DEG
546 LUNAR HARMONICS USED' BOEING R=2
Se7 DATA ARC LENGTH? O HRS 40 MIN S505= 4725.3
5e8 DATA SUMMARY!
STA DATA START STOP NUMBER  —STANDARD .
. NOs TYPE TIME TIME POINTS DEVIATION  MEAN
62 €3 5270127 5270312 .175 «3236 .2888
[-Y4 _C3 hZ70052 SZ701T13 18 «e24] 8 « UZUA
12 C3 52 /0054 52/0113 20 02327 -.0815
12 C3 527012% 52706643 1% <3630 <+ 1281
5.9 RESIDUAL PLOT S NOT AVAILABLE
5. 10REMARKS? MAP TIME REPORT FUR SITE TEt
TIME OF REPORT? PREPARED BY! GAYLE D. BARROW
DAY 300 o U& HR 5 &4 MIN oMT ! Use ANALYST




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE} 122~100820-T

501 OeDs IDENTIFICATION NO. 3D8IM TAPE NO.
. ITEM NOe  3D8TH
5.2 EPOCH DAY 48 o 19 ' 42 v 04000, GMT SEQs NOe 176
HR MIN SEC COMPUJER B

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =191.03321 KM DX =.90692928 KM/ SEC

Y 3090,4412 KM DY -,31884606 KM/SEC

A 1674,6044 KM DZ ¢« 195U3359  KM/5ET
54 STANDARD DEVIATIONS ATPRIOR]

X 2361 M DX 03845 M/5 A <UUTU M DX «0UQ0 M/75
Y 119.8 M DY 06039 M/S Y <0000 M DY +Q000 M/$S

L 229.T HM DL 075672 M/% L  «OUTU M DL »OUUU M75

2e¢0 CURRESFURDING URBITAT PARAMETERS (SECENUGRAPHTC TRUETCFUATE)

SMA T 2689.00 KM ECC 336788 APF I50.93%  DEG
LAN 190,101 DEG INC 21.0334 DEG TFP =5176.97 SEC
RCA 1783.38 KM FALT 45,2930 KM PER 2U0«246 MILN
APO  3594.62 KM AALT 1856453 KM TA 196+594 DEG

LAT 620517 DEG LONG  2UB.5Z6 DEG

5e6 LUNAR HARMONICS USEDY BOEIAG R-2Z

57 DATA ARC LENGTH? 2 HRS 40 MIN S05= 27877

548 DATA SUMMARY?

STA DATA START STOP NUMBER ——3TANDARD

NQ. TYPE TIME TIME POINTS DEVIATION  MEAN
62 . C3 48/2013 4872203 152 3178 1270
62 T3 4871952 5872003 20 e 1531 S I60T
12 CC3 ' 48/2013 4872157 166 3645 -.0342

5.9 RESIDUAL PLOTSY NOT AVAILABLE

5+ 10REMARKS? *¥#%EPOCH REPORT

TIME OF REPORT? ) PREPARED BYY GAYLE U+ ODARRUW
DAY 300 s 05 HR » 57 MIN GMT CeDe ANALYST




La-pneno.-

5¢ .ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) B
5e¢l OoDs IDENTIFICATION NOo 3DB1M TAPE NO.
—IT7EM NO. ~3D3IM
5.2 EPOCH DAY 49 5 7 % 32 1 25,310 GMT SEQ. MNOs 176
HR MTN SEC COMPUTER B
5e3 STATE VECTOR (SELENOZEN RIC 1950.0)
X  =535,82794 KM DX 107265619 KM/SEC
Y =1588,5414 KM DY =—e22264457 KM/SEC
Z =610.94112 KM DZ -.80113502 KM/SEC
5«4 STANDARD DEVIATIONS A PRIORT
X 132.6 M DX 03787 M/S X 132.6 M DX <0979 M/S
Y 27.08 M DY .13382 M/S Y 27.08 M DY 41338 M/S
Z £0e.72 M DZ +2259& M/S Z 60.72 M D 2259 M/5
5.5 CORRESPONDING ORBITAL FARAMETERS (SELENOGRAPHIC TRUE OFDATEY
SMA 2689.66 KM ECC +337353 APF 181259 DEG
LAN 183,463 DEG INC 21.0444 DEG TFP =-88.4801 SEC
RCA 1782.29 KM PALT 4&4&,2017 KM PER  208+623 WMIN
APO 3597.02 KM AALT 1858.93 KM TA 154.549 DEG i
LAT 1.50415 DEG LONG 359.549 DEG
5eb LUNAR HARMONICS USEUY BOEING R-2Z
5¢7 DATA ARC LENGTH' 11 HRS &7 MIN 305" 267548
5«8 DATA SUMMARY?!
STA DATA START STOP NUMBEK STANDARD
NOs TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 4872013 4872203 152 «3178 01270
62 3 5871942 Gy 72003 20U 1531 e I6UT
12 CC3 4872013 4872157 166 3645 ~e0342
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+10REMARKS! MAP TIME REPORT FCR SITE D¢
TIME OF REPORT? PREPARED BYV  GAYLE D. BARROW
DAY 300 , 06 HR s 01 MIN GMT OeDe ANALYST
} - KRy <Y

EM STy




5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-1(u20-1

501 OeDs IDENTIFICATION NOa 3F81M TAPE NO.
I'TEM NUs  3F81M
52 EPOCH DAY 51 » 14 ¢ 25 1 0,000 GMT SEQ. NOe. 177
AR MIN SET COMPUTER B

53 STATE VECTTOR TSELEANUCENIRIC 1350.U)

X =2076.3297 K@M DX  —-<39366859 KM/ SEC

Y 1205.3704 KM DY -1.1493416 KM/SEC

Z 1449,9089 KM D7 —<44335787 KM/SEC
54 STANUDARDTUEVIATTONS A PRIORT

X DSDhenl ™ DX =CLL75 M/5 »UUOU M UX™ 0000 M/75

e
Y 61.37 M DY .,01821 M/S Y 0000 M DY L0000 M/S
Z TI3T«5 M DL L U3715 M/5 LT SOUUTU™M U4 o 00U0 M/75

5e5 CORRESPONDING ORBTTAL FPARAMETERS TSECENOGRAPHIC TRUE OFDATET

SMA 2688.62 KM ECC c 346289 APF I8Z.89Z2 DEG
LAN 152.964 DEG INC 20,9783 DEG TFP =2719.82 SEC
RCA 1784.46 KM PALT  &6.3745 KM PEK 208,507 MIN

APO 3592.77 KM AALT 1854,68 KM TA 243.549 DEG

LAT 19,1577 DEG LONG " £17.%31 DEG

e LUNAR HARMONICS USEDY  BUOEING R-=Z

5e7 DATA ARC LENOTH! Z HRS 40 MIN SO0S5=  13F1.0

58 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOe TYPE TIME TIME POINTS DEVIATION MEAN
62 CC3 51/1425 5171642 229 #2452 -.0374
41 c3 51/1425 5171557 152 «3391 —-e0612

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+10REMARKS? *#%¥%*EPOCH REPORT

TIME OF REPORT? PREPARED BY* GAYLE D. BARROW

DAY 300 s 06 HR » 55 MIN GMT U.D. ANALYST

N
(>
2




N2~ 1000001

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OsDe IDENTIFICATION NOo 3F81M TAPE NOw
TTEM NOs 3FBIM
5.2 EPOCH DAY 52 » 1 t 33 t 37.810 GMT SEQ. NO. 177
HR—MIN — SEC COMPUTER B
53 STATE VECTOR TSECERNICE (TRICT950.07
X T =574<48199 KM X T:7175732 KN/ SEC
Y =1585.,0758 KM DY =,23978594 KM/SEC
Z =601.09032 KM DZ =sB80454695 KM/ SEC
Se&4 STANDARD DEVIATIONS A PRIORI
Y I17.2 W DX 06139 M/ X T17.2 1 DX -061% W75
Y 28,77 M DY .09745 M/S Y 2877 M DY +0974 M/S
T ES TG M DI <12592 M/§ 7 B2.75 M DI L1259 M7S
5.5 CORRESPONDING ORBITAL PARAMETERS (SFELEROGRAPHIC TRUE OFDATE}
SMA  2689.05 KM ECC  +336082 APF—183+246 DEG
LAN  146.686 DEG INC 20,9710 DEG TFP —-133.612 SEC
RCA 1785.31 KM PALT 47.2186 KM  PER 2084552 MIN
APD 3592,79 KM AALT 1854,70 KM TA 3514801 DEG
LAT 1.79079 DEG LONG 322,059 DEG
5% CUNAR HARNONICE USED' BOEING R-2
5.7 DATA ARC LENGTHT —TI HRS 5 WIN S0ST 0I5+
5.8 DATA SUMMARYT -
STA DATA START STOF NUMBER STANDARD
NOo TYPE TIME TIME POINTS ODEVIATION  MEAN
62  CC3 5171425  51/1642 229 02452  ~a037&
41 C3 51/1425 51/1557 157 23391 -6 12
5.9 RESIDUAL PLOTS? NOT AVAILABLE
D« IORKEMARKS? MAP TIME REPUORT FOR SITE LI

TIME OF REPORT!

PREPARED BY!

GAYLE D« BARROW

DAY 300 » U6 HR » D¥ MIN

GMT

UsaDe ANALYST

28




5s« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) - ki
Sel OecDo IDENTIFICATION NO. 1B91P TAPE NOQ.
TTEM NO. 1BS]1P
52 EPOCH DAY 232 , 19 v 45 1+ (0.000 GMT SEQs NOs 178
HR MIN SECTTT T T TCOMPUTERTTB
5.3 STATE VECTOR (SELENC. WTRIC I95C.0)
X 1280,9480 KM DX «85293590 KM/SEC
Y =-3090,3800 KM Dy 043428957 KM/SEC
Z =-87415514 KM bDZ ¢38315684 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 3762 M DX «02860 M/S X <0000 M DX «00C0 M/5
Y 2750 M DY «0524] M/S Y #0000 M DY 0000 M/S
Z 92441 M DZ 00600 M/S Z <0000 M DZ L0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPRIC TRUE OFDATE]
SMA 2765435 KM ECC e 296438 APF 184340 DEG
LAN 2420473 DEG INC 12,1496 DEG TFP =5021.40 SEC
RCA 1945.5%9 KM PALT 207.503 KM PER 217.491 MIN
APO 3585.,10 KM AALT 1847.,01 KM TA 204.144 DEG
LAT 576063 DEG LONG 270.416 DEG
5e¢6 LUNAR HARMONICS USED' LRC 10/25/68
57 DATA ARC LENGTH! 2 HRS 0 MIN 505= 166e72
58 DATA SUMMARY !
STA DATA START STOP NUMBER STANDARD
NCe TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 232/1947 23272133 104 «1117 «0138
61 C3 232/1945 23272058 71 + 0869 =+ 0076
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ IOREMARKSY #%¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY* GAYLE D. BARROW
DAY 301 , 02 HR » 59 MIN GMT O«De ANALYST




_'::.;‘2" 1 UGE‘::{ -]

5e ORBIT DETERMINATION REFPORT (CUNAR ELUTFSES

5el OeoDe JDENTIFICATTON NU. 1D91IF FAFE NU,
ITEM NO. 1B91iP
5ee EPOCH DAY 232 » 21 7 O T 36,9350 GMT SE@. NOe 178
HR MIN SEC COMPUTER B

53 STATE VECTOR {SELENO.ZNTRIC 1950.0)

X 884.13001 KM» DX -1,6097223 KM/SEC

Y 1575,6607 KM bY o (4210105 KM/7SEC

Z 83283852 KM DZ -.11835408 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI

X 32.32 M DX 05202 M/S X 3232 M DX «0520 M/S

Y 16leo M DY 048717 ~/S — Y 161.5 M DY <0487 M/S

Z 271a3 M DZ 39121 M/S Z 271.3 M DZ 3912 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE

OFDATE)

SMA 2765.7T7 KM ECC « 296554 APF 184,364 DEG

~ LAN Za4l.747 DEG TRNC ™ 14.1b11 DUEG TFP =483.505 ~ S5EC
RCA 1945.,57 KM PALT 207.484 KM PER 217541 MIN

AFQ 35850.97 KM AALCT IB47.,B8 KM TA 33428625 DEG

LAT 4032837 DEG LONG 41.1666 DEG

5¢6 LUNAR HARMONICS USEDY LRC 10/25/68

57 DATA ARC LENGTH! 1 HRS 12 MIN 505= 166

«18

548 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOe TYPE 1 IME TIME "POINTS  DEVIATION MEAN

12 CC3 23271947 23272133 104 « 1117 + 0138

&1 C3 23271945 23272058 Tl « 0869 - Q076
59 RESIDUAL PLOTS' NOT AVAILABLE
5 10REMARKS ¢ MAP TIME REPORT FOR SITE 1B?

TIME OF REPORTY - PREPARED BY'  GAYLE D, EBARROW

DAY 301 s 03 HR » 02 MIN GMT OeDe ANALYST

) o




RNV RN

S ORBTT DETERMINATITON REPORT (LUNARTELLIPSE)
501 OoDa IDENTIFICATIOI‘\ I\IOG 1892P TAPE NO.
ITEM NO. 1B92P
5,7 EPGCH DAY 232 » 19 ' 45 7 0.000 GMT™ ~ SEQ. NO. 179
HR  MIN  SEC COMPUTER B
5.3 STATE VECTOR (SELEMNOCENTRIC 1950.0)
X 1281.0490 KM DX 285293451 KM/SEC
Y —3090.3311 KM DY L434308107 KM/ SEC
Z -B74e14254 KM DZ 38314125 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 18428 M DX ,01432 M’S X 40000 M DX .0000 M/S
Y 133.5 M DY .02487 M/S Y L0000 M DY 0000 M/S
7 445¢4 M DZ J00403 M/S Z L0000 M DZ 40000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE QFDATE)
SMA 276534 KM ECC 4296429 APF 184.345 DEG
LAN 242.473 DEG INC 12,1483 DEG TFP  =5021.52 SEC
RCA  1945.61 KM PALT 207,521 KM PER 217490 MIN
APG 3585407 KM AALT  1846.,98 KM TA 20%.142 DEG
LAT 5.76050 DEG LONG 270.418 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
S47 DATA ARC LENGTH! 5 HRS 40 MIN 50S5= 2978.6
5.8 DATA SUMMARY!
STA DATA START STOP ~ NUMBER  STANDARD
NCe TYPE TIME TINME DOTNTS DEVIATION — WMEAN
12 CC3 23271947 23370111 259 TITT7T =, 0104
61 C3 23271945 23272058 71 02249 -e1592
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+10REMARKS? %%¥%¥EPOCH REPORT
)
TIME OF REPORTH PREPARED BY' GAYLE D. BARROW
DAY 301 » 03 HR s 34 MIN  GMT OeDes ANALYST

n
G2




G2 10reenS1

5¢ OROSIT DETERMINATION RePORT (COUNARTELTTPSE]T
51 UeDe IDENTIFICATIUN NOe 1lu9lP TAFPE WU
ITEM NO. 18B92P
542 EPOCH DAY 232 » 21 * O ' 36.930 GMT SEG. NO. 179
HR MIN SEC COMPUTER B
5«3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 884420683 KM DX =-1.6096980 KM/SEC
Y I575.66539 KM DY « 156209511  KM/3EC
Z 832.83593 KM DZ =-.11830880 KM/SEC
544 STANDARD DEVIATIONS A PRIORI -
X 17,10 M DX «02520 M~’S X 17.10 M DX 0252 M/S )
Y TT43% M DY 02418 ™/5 Y  TTe39 M UY 0242 M/5
Z 128.9 M DZ 419059 M/S Z 128.9 M DZ ,1906 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2765.77 KM ECC «296545 APF 184.368 DEG
LAN 2&le 746 DEG INC 1Z2.1498 DEG TFP  =484.,025 SEC
RCA 1945.59 KM PALT 207.502 KM PER 217540 MIN
APO 3585.94 KM AALT 1847.85 KM TA 33%.019 ULO
LAT 4432811 DEG LONG 41.1647 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5¢7 DATA ARC LENGTH! 1 HRS 12 MIN 505= 288%.1
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOes TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 23271947 23370111 259 3171 -.0104
61 c3 23271945 232/2058 71 02249 ~0o1592
5.9 RESIDUAL PLOTSt NOT AVAILABLE
5¢10REMARKS! MAP TIME REPORT FOR SITE tBY
TIME OF REPORT!? PREPARED BY' GAYLE D, BARROW
DAY 301 » 03 HR s 36 MIN GMT Ce.Do ANALYST




371000000

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5¢1 0.0 TDENTIFICATION NO. ZBYIP TAPE NO.
ITEM NO. 2891P
5.2 EPOCH DAY 322 », 20 v 36 v (0,000 GMT S5EQ. NO. 180
HR MIN SEC COMPUTER B

5.3 STATE VECTOR (SELENOCENTRIC 195040}

X 3445.4740 KM DX 29315459 KM/SEC

Y =864421391 KM DY 074728990 KRM/SEC

T L =534.52352 KM DZ «51207849 KM/ SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 11,53 M DX «02177 M 3 X 0000 M DX +0000 M/S

Y 571.1 M DY 29148 M/S Y +0000 M DY 0000 M/5
Z 930.0 M DZ «43522 M/S Z 0000 M DZ .0000 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 268934 KM ECC 0336640 | APF 1644653 ODEG

LAN 233.824 DEG INC 11.8615 DEG | TFP 6060.29 SEC
RCA 178400 KM PALT 45.9114 KM PER 208586 MIN

APQ 3594,68 KM AALT 1B56,59 KM TA 177.008 DEG
LAT 3564292 DEG LONG 215.851 DEG

5¢6 LUNAR HARMONICS USED' LRC 10/25/68

57 DATA ARC LENGTH! 3 HRS 0 MIN S0s5=  273.00

5.8 DATA SUMMARY?

STA DATA START STOP NUMBER STANDARD

NO«. TYPE TIME TIME POTINTS DEVIATICON MEAN
12, 3 32272036 32272300 2726 + 1168 =+ 0503
61 C3 32272037 322/2144 130 0« 0611 «0300

59 RESIDUAL PLOTS* NOT AVAILABLE

5410REMARKS Y *¥#¥EPOCH REPORT
TIME OF REPORTT PREFPARED BYT T GAYLL U+ BARRCOW
DAY 301 s 03 HR s 53 MIN GMT OeDo ANALYST




22~100£20-1

5% UORBIT DETERMINATION REPORT (LUNAR ELCLTIPSE]
Del Uele IDENTIFICATIUN NUe dDYIF TAFT NU.
ITEM NO. 2B91P
2«2 EFPOCH DAY 322 » 24 7V 23V L6600, GMI SEUe NUW L8u
HR MIN SEC COMPUTER B

503 STATE VECTOR (SELENCCENTRIC 1950.0)

X =1726+5954 KM

DX =+47052863 KM/SEC

Y 38118887 KM
Z 23242459 KM

DY =I1«53383781 KM/SEC
DZ ~1.0493128 KM/SEC

S5e4 STANDARD DEVIATIONS

A PRIORI

X 149006 M DX 403497 M/S

X 1.906 M DX 0350 M/S

Y 3049 M DY 56633 I'/5
Z 486+4 M DZI +84442 M/S

Y 3049 M DY #5663 M/5
Z 48644 M DZ <8444 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.54 KM ECC

0336949 APF 164,701 DEG

LCAN 23Z.813 DEG TNC
RCA 1783430 KM PALT

I1.86H3 UDEG ITP =1I7T.457T5— StC
45,2146 KM PER 2080610 MIN

APU 3595, 78 KM AALT
LAT 332303 DEG  LONG

185769 KM TA 358925 DEG———
36.7704 DEG

56 LUNAR HARMONICS USED* LRC 10/25/68

5.7 DATA ARC LENGTH! 1 HRS 44 MIN S0S= 272.98

58 DATA SUMMARY*
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME PUTNTS  OEVIATION  MEAN
1Z CC37 32272036 3ZZ7Z300 226 s 1168 =+ U403
61 c3 322/2037 322/2144 130 «0611 « 0300

5.9 RESIDUAL PLOTSt NOT AVAILABLE

5+10REMARKS? MAP TIME REPORT FOR SITE 1'B!

TTME OF REPORTY
DAY 301 4 03 HR » 56 MIN

PREPARED BYT GAYLE D7 BARROW
GMT OeDe ANALYST

N
{0
s
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE}
5.1 OeDae IDENTIFICATION NO. 2B92P TAPE NO.
ITEM NO. 2B92P
5¢2 LPOCH DAY 322 » 20 ' 36 ' (.000 GMT SEG. NO. 181
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENJCENTRIC 195040)
X 3445,4322 KM DX 029303087 KM/SEC
Y —~868+05190 KM DY s 74541106 KM/SEC
Z =-528427311 KM ¥4 51490563 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 24850 M DX 01288 M/3 X +0000 M DX L0000 M/S
Y 382+ M DY 19273 M/S Y <0000 M DY .0000 M7$
Z 613.7 M DZ 28658 M/S Z 0000 M DZ <0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689434 KM ECC 336629 APF 165.479 DEG
LAN 232.987 DEG . INC 12,0170 DEG TFP 6060+20 SEC
RCA 1784.03 KM PALT 45,9384 KM PER 2084585 MIN
AP0 3594 .64 KM AELCT 1856.55 KM TA 177.006 DEG
LAT 3564408 DEG LONG 215.833 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTH! 6 HRS 10 MIN S0S= 1677.0
548 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NU. TYPE TIME TIME POINTS DEVIATION MEAN
1< L3 32272030 323 70LL2Y 431 P-4 - D46
61 c3 322/2037 32272144 130 « 0757 0464
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5410REMARKS *#¥%FPOCH REPORT
TIME OF REPORT? FREFARKED EY? GAYLE D+ BARKRUW
DAY 301 » 04 HR » 16 MIN GMT OeDs ANALYST
L Letg]

Frd ot




321000901 .

Se ORBIT DETERMINATIUON REPURT {LCUNAR ELTIPIE] RRNET
5ol OeDs IDENTIFICATIUN NU. 2B92P TAPE NUs
ITEM NO. 2B92P
5.2 EPOCH DAY 322 5 2Z ¥ 23 ' 16.600 GMT SEQe NO. 181
HR ~ MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X =~17206.5941 KM DX =+47028939 KM/SEC
Y 383427392 KM DY =1.5301881  KM7SEC
2 229.18910 KM DZ =1.0547560 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI
X 26162 M DX 402543 M/S X 24162 M DX 0254 M/S
Y Z203.2 M DY <37517 M/S Y 203.2 M OY~ =3752 M7/S
Z 321e6 M DZ 455536 M/S Z 321l.6 M DZ <5554 M/S
505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.54 KM ECC 336939 APF 165,526 DEG
TAN Z31.977 DEG INC™  I<.0Z209 DEG TFP =17+511I5 SEC
RCA 178333 KM PALT 4542411 KM PER 208.5609 MIN
APO  3595.75 KW AALT I857.66 KM TR~ 358.9Z21 UELG
LAT 3020120 DEG LONG 36.7492 DEG
506 LUNAR HARMONICS USED' LRC 10/25/68
5¢7 DATA ARC LENGTH! 1 HRS 44 MIN S0S= 167648
5.8 DATA SUMMARY?!
STA DATA START STOP NUMBER  STANDARD
NC. TYPE TIME TIME POTRTS — DEVIATION  MEAN
14 3 32272036 372370229 43T 22296 =+ 0648
61 C3 32272037 322/2144 130 « 0757 « 0464
549 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS ! MAP TIME REPORT FOR SITE 1'B¢
TIME OF REPORT? PREFPARED BYT GAYLE D. BARROW
DAY 301 4, 04 HR » 19 MIN GMT OeDe ANALYST




1A p k)
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5« ORBIT DETERMINATTON REFORT (CUNAR ELLIPSE]
5eI U+Ds IDENTIFICATION NO. 2D91IP (HPE NCs
ITEM NO. 2D91P
5e2 EPOCH DAY 326™5 22 7 45 ¥ 0.000  GMT SEQT NOw 187
HR  MIN  SEC COMPUTER 8
5s3 STATE VECTOR (SELENOCENIRIC 195040)
X 259843160 KM DX -+89412052 KM/SEC
Y 1409,7504 KM DY 60134660 RM/SEC
Z  1011.3436 KM DZ 439252980 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 22,04 M DX .00872 M/S X .0000 M DX 0000 M/S
V1725 M DY <U52B0 M/. ¥ L0000 W OY L0000 M/$
Z 18649 M DZ ,10012 M/S 7 L0000 M DZ ,0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.04 KM ECC 338276 APF  167.317 DEG
LAN 179,061 DEG INC  I1.9269 DEG TFP =3530%47 SEC
RCA  1779.40 KM  PALT 41.3097 KM  PER  208.551 MIN
APO  3598.68 KM AALT I860,59 KM TA — 225.331 DEG
LAT 6440124 DEG LONG 211.144 DEG
5.6 LUNAR HARMONICS USEDt LRC 10/25/68
Se7 DATA ARC LENGTH' 3 HRS 0 MIN S0S= 209445
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NU, TVFE TIME TIVE POINTS — DEVIATION  MEAN
i2 cC3 32672257 32770109 113 «3111 -.Ub7%
61 €3 326/2250  327/0109 131 #2898 0327
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5410REMARKS!'  *¥%EPOCH REPORT
TiME OF REPORTT PREPARED BYT  GAYLCE D, BARROW
DAY 301 » 04 HR » 31 MIN  GMT 0+D. ANALYST

e




Se  ORBIT DETERMINATTON " REPORT{LUNARTELLIPSE) ™ o
Bel UsDe ITDENTIFICATIUN NUs ZD9LF TAPETNOS
. ITEM NO. 2D91P
5.2 EPOCH DAY 326 s 23 V &7 I3 . 720 GMT SEQ. NU. L82
HR MIN SEC COMPUTER B
543 STATE VECTOR (SELENOCENTRIC 1950.0)
X =1789.3698 KM DX =o07396460 KM/SEC
Y T =T« 98UZ5E3 KM DY =15 780953 KM7SEC
Z —406333469 KM DZ =1.0770220 KM/SEC
S5e4 STANDARD DEVIATIONS A PRIORI
X 1367 M DX «02404 M/S X 1e367 M DX 0240 M/S
Y 204,81 M DY 16327 M/S Y Z2U.81 M Y e l033 M/S
Z 18+93 M DZ 23786 M/5S Z 18493 M DL <2379 M/S
565 CORREsﬁONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2690.,18 KM ECC «e338673 APF 167.375 DEG
- LAN 178.472 DEOG INC 11.9247 DEG TFP 203060 Stel
RCA 177909 KM PALT 41.0017 KM PER 208+.684 MIN
APO 3601.28 KM ARALT I863.,19 KM TA 125098 TDEG
LAT «023823 DEG LONG 358.359 DEG
5.6 LUNAR HARMONICS USEDt LRC 10s25/68
57 DATA ARC LENGTH? 0 HRS 59 MIN 50S5= 2094.5
58 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 32672252 32770109 113 es111 =: 0676
61 C3 32672250 32770109 131 «2898 « 0327
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5¢10REMARKS? MAP TIME REPORT FOR SITE D
TIME OF REPORTYV PREPARED BY' OGAYLE D OARROW
DAY 301 » 04 HR s 34 MIN GMT OeDe ANALYST




¢RBTI0eAA
5+ ORBIT DEVERMINATTON REPORT (CUNAR ELLIPSEY
Bel OaDe IDENTIFICATION RO, 2D92F TAPE NO.
ITEM NOe. 2D92P
5.2 EPOCH DAY 326 » 22 v 45 v (0.000  GMT SEQ. NCe. 1B3
HR MIN SEC COMPUTER B
543 STATE VECTOR (SELENOCENTRIC 195040)
A 2598,8351 KM DX =.89396948 KM/SEC
Y 1405,7867 KM DY «59994945 KM/SEC
2 1016,1708 KM DZ 239484993 KM/SEC
5¢4 STANDARD DEVIATIONS A PRICRI
X 17.68 M DX 00704 M/S X <0000 M DX <0000 M/S
Y 137.0 M DY 04294 M/S5 Y «0G00 M DY 0000 M/S
Z 145.8 M DZ 080986 M/S Z 0000 M DZ 0000 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.17 KM ECC +338320 APF 167306 DEG
LAN 179.060 DEG INC 12.1378 DEG TFP =3530.65 SEC
RCA 1779437 KM PALT 41.2814 KM PER 208,566 MIN
APO 3598.97 KM AALT 1860,88 KM TA 2254329 DEG
LAT 651082 DEG LONG 211.109 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTH? & HRS 10 MIN 50s58= 21139
5.8 DATA SUMMARY'!
STA DATA START STOP NUMEBER STANDARD
NO. TYPE TIME TIME POTNTS DEVIATION MEAN
IZ CL3 3206/2202 32770439 223 B /77G =2 JUTT0
61 c3 32672250 32770109 131 5223 ~a2181
5¢9 RESIDUAL PLOTS' NOT AVAILABLE

54 10REMARKS!? *¥¥EPQCH REPORT
TIME QF REPORTY PREPARED BY'Y GAYLE D. BARROW
DAY 301 , 04 HR » 50 MIN GMT OeDe ANALYST

29
E‘& UJ
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2« ORBIT DETERMINATTON REPORT TLUNAR ELLTPSE}
501 Oobe TDENTIFICATION NO. ZDSZF TAPE NG,
ITEM NQ. 2D92P
2e¢2 EPOCH DAY 326 23 vV &7 V¥V 135720 GMT SEQ@. NG 185
HF MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 195040)
X =1789.3390 KM DX =s07456699 KM/SEC
Y =T.373U85d KM DY ~T.5741479 KM/SEC
Z =39.904200 KM DZ -1.0828454 KM/SECQC
Se4 STANDARD DEVIATIONS A PRIORI
X 9724 M DX 01924 /5 X 9724 M DX 0192 M/S
Y 15,24 M DY 13122 ™M7S8 Y I5.Z% M Uy I3l Mo
Z 16,99 M DZ .18954 M/S Z 16.99 M DZ 41895 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2690.,32 KM ECC 0338716 APF 167.363 DEG
LAN 17/8«47T1 DEG THC 1Z. 1355 Dth o o cULe8 4  OLEC
RCA 1779.07 KM PALT 40.97686 KM PER 208.700 MIN
APO 200Le2( KM AARLT 1863.48 KM FA LZedF8E DLEO
LAT «» 029122 DEG LONG 358.336 DEG
5«6 LUNAR HARMONICS USED® LRC 10/25/48
5«7 DATA ARC LENGTH! U HRS 59 MIN 50s= 21114
548 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
NU« TYPFE TIME TIME POINTS DEVIATIUN MEAN
12 CC3 32672252 32770439 2729 «8 176 = UF90
61 <3 32672250 327/0109 131 «5223 —-e2181
549 RESIDUAL PLOTS' NOT AVAILABLE

5+10REMARKS MAP TIME

REPORT FOR SITE D¢

TIME OF REPORT?
DAY 301 » 04 HR s 53

PREPARED BYT
MIN GMT

GAYLE D. BARROW
OeDe ANALYST

e g




- T - 1003201

S5« ORBITDETERMINATION REPORT (LUNAR ELUIPSE)

Tel OeDs IDENTIFICATION NOe 3DGIF TAPE NOe
ITEM NO. ap9l1p
Be2 EPCOCH DAY 49 6 t 130 0.000 GMT SEQs NOo 184
HR YMIN SEC COMPUTER B
53 STATE VECTOR (SELENCCENTRIC 1950.0)
X ~495.,03998 KM DX —e89477494 KM/?EC
Y 29703749 KM DY —«43149986 KM/SEC
2 17230195 KM D2 212630056 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 112.2 M DX 15021 M, X <0000 M DX « 0000 M/S
Y 481.5 M DY 22309 WM/S Y Q000 M DY L0000 M/7S
Z 8569 M DZ «30386 M/S Z «Q000 M DZ « Q000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688.72 KM ECC «337020 APF i81o105 DEG
LAN 184,365 DEG INC 20,7005 DEG TFF =4854,58 3SEC
RCA 178257 KM PALT 4444767 "KM PER 208.514 MIN
APO 3594,87 KM AALT 1856,78 KM A 201,740 DEG
LAT 788795 DEG LONG 205.874 DEG
5.6 LUNAR HARMONICS USED® LRC 10/25/68
5.7 DATA ARC LENGTH? 3 HRS 0 MIN 505= 986.65
5.8 DATA SUMMARY'!
STA DATA START STOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 4970614 4970652 39 o 1191 —e U793
41 cC3 453 /0705 49/0834 181 02617 ~+1138
12 C3 49707406 4970709 &4 « 0263 « 0836
12 CC3 49/0613 4970659 43 21859 —«0529
59 RESIDUAL PLOTS: NOT AVAILABLE
5. 10REMARKS? *#¥#EPOCH REPORT

TIMETOF REPORTT

DAY 301 s 06 HR » 14 MIN

GMT

PREPARED BYY GAYLE L. BARROW

O.Ds ANALYST




TR N9 ]

e ORBIT UGETERMINATION REFURT (LUNAR ELLCIFSER}
5l UeDe ITDUERTIFITATIUR NU. 3JDIIF TAFE NU.
ITEM NOe. 3D91P .
5.2 EFPOCH DAY &9 » 7 7 32 F 25,310  GMl SEGV NG.  18%
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 195040)
X =535.43656 KM DX 1.7306770 KM/SEC
Y =1588,8380 KM DY =227820267 KM/5EC
Z =609.95634 KM 0 DZ -¢79130784 KM/SEC
5e¢4 STANDARD DEVIATIONS A PRIORI
X B83.72 M DX »30036 M/S X 83.72 M DX +3004 M/S
Y 13.26 M DY «55290 M/S Y 13,26 M DY #5529 M/5
Z 1072 M DZ 81382 M/S Z 107.2 M DZ +8138 M/S
55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATEi
SMA 2689.87 KM ECC 337487 APF 181.141 DEG
LAN 183.633 DEG INC 20.6%982 DED TFH  =89.1437  SEC
RCA 1782.07 KM PALT 43.9799 KM PER 208.647 MIN
AFO 3597.66 KM AALT T1B59,.57 KM TA 354,507 DEG
LAT 1453697 DEG LONG 359561 DEG
56 LUNAR HARMONICS USED' LR(C 10/25/68
5.7 DATA ARC LENGTH! 1 HRS 16 MIN 505= 986.11
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOes TYPE TIME TIME POINTS DEVIATION MEAN
41 c3 49/0614% 49/0652 39 « 1151 ~sU 793
41 CC3 4970705 4970834 181 2617 ~¢1138
12 C3 49/0 706 4970709 O <0263 «UB836
12 cCs3 4970613 49/0659 43 «1859 -e0529
5.9 RESIDUAL PLOTSt NOT AVAILABLE
5,10REMARKS ! MAP TIME REPORT FOR SITE D

TIME OF REPORTT

DAY 301 » 06 HR s 16 MIN GMT

PREFARED BYT

OeDa

LDATYLE Ua GARROW
ANALYST

—r

N
fa
€5




5~ ORBTT DETERMINATTON REPORT (TURAR ELCCIPSE]
Del QaDse fﬁENTTFlCATION NO. 3D9ZP TAPE NOe
ITEM NOQOe ap92pP
he2 EPOCH DAY 49 , 6 v 13 ¢ 0000 GMT SEQe NO. 185
HR  MIN SEC COMPUTER B
5,3 STATE VECTOR (SELENOCENTRIC 1950.0)
X ~493040974 KM DX ~+891870%F KM/SEC
Y 2961.,43240 KM DY =«43577623 KM/SEC
2 1739.0247 KM DZ 13185122 KM/SEC
S5e¢&4t STANDARU DEVIATIONS A2 PRIORYI
X 38459 M DX 05313 M/S X 20000 M DX 20000 M/S
Y 161.9 M DY 07727 M/S Y 0000 M DY 0000 M/S
2 285.7 M DZ .10416 M/S Z G000 M DZ ,0000 M/S
505 CORRESPONDING ORBITAL PARAMETERS (SELENQGRAPHIC TRUE OFDATE) _
SMA  2688,78 KM ECC 4337032 APF  181.391 DEG
LAN 184,140 DEG INC 2le 2646 DEG TFP —4854.,75 SEC
RCA 1782.58 KM PALT 44,4878 KM PER 208.521 MIN
APO 3594 .99 KM AALT 1858,90 KM 1A 201739 DEG
LAT 819076 DEG LONG 205847 DEG
5,6 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTH' & HRS 10 MIN S0S= 22068
58 DATA SUMMARY®
STA DATA START STOP NUMBER  STANDARD
NOe  TYPE TTHE TTME POTNTS —DEVIATION —MEAN
4] <3 49/7061% G99 7U65,7 a9 D280 -~ l64Y
41 CC3 49,0705 49712073 412 29160  ~a0397
14 C3 43 /0706 L9/070% &4 e U1BG] ~1le (239
12 CC3 4970613 4970659 43 «7675 ~.2398
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5,10REMARKS Y *%%¥EPOCH REPORT
TIME OF REPURTTE PREFARED ©YY GAYLE UDe BARROW
DAY 301 » 06 HR » 32 MIN  GMT OeDe ANALYST

Lo
<o
<o
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5e ORBIT DETERMINATTON REFPURT (LUNAR ELLIPSE]

Bedl Oele I[DENTIFICATION NO 3U9ZVP tAFE™ NUs
ITEM NO. 3D92P
S5¢2 EVPOCH DAY 4% TV 32V 25 AT0 T GMI SEUWe NUe 182
HR MIN SEC COMPUTER B
543 STATE VECTOR (SELENOCENTRIC 195000)
) X =534.02546 KM DX 1.7260155 KM/SEC
T T T Y "~15B8.6098 KM TUTTT DY —=%21715187 KM/ SEC
Z ~611.83822 KM DZ =-+80640315 KM/SEC
5¢4 STAMDARD DEVIATIONS A PRIOKR]
X 30.06 M DX 10563 M/S X 30,06 M DX 01056 M/S
Y ZBebGl ™ DY « I8963 M7s Y 3561 M DY — 51896 M/S
Z 33.42 M DZ +27649 M/S Z 33.42 M DZ 2765 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689,93 KM ECC «337500 APF 181.428 DEG
LAN 183.409 DEG INC Z1.2623 DEG TFP —=89.3288 SEC
RCA 1782.08 KM PALT 43.9890C KM PER 208.654 MIN
AFQO 3097478 KM AALT 18554807 M A IS4 495 DEG
LAT le47744 DEG LONG 359.608 DEG
5e& LUNAR HARMONICS USEDr LRC 10/25/68
5.7 DATA ARC LENGTH?* 1 HRS 16 MIN 505= 22048
548 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVITATION MEAN
41 3 4970614 F9/70657 39 « 67288 e 1648
41 cC3 49/0705 4971203 412 « 9160 -+0397
12 <3 4570706 4G9/0709 4 + UTST =1e7529 )
12 CC3 4970613 49/0659 43 e 7675 ~e2398
5,9 RESIDUAL PLOTSt': NOT AVAILABLE ,
5. 10REMARKS! MAP TIME REPORT FOR SITE D!
TIME OF REPORTY PREPARED BY'? OGAYLE Dz .ARROW
DAY 301 s 06 HR 4 35 MIN GMT CeDe ANALYST
5}1

]
€5

b




N2 1naene

5« ORBIT DETERMINATION REPORT (LUNARTELLIPSETY

51 0-De IDENTIFICATION NOe 2F9LF i APE NO.
ITEM NOs. 2F91P

5.2 EPOCH DAY 329 5 6 ¢ 50 ' 0.000 GMI  SEQ. NO. 188
MR MIN  SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 195040}

X 497.88651 KM DX =1.4923542 KM/SEC

Y 1942.2242 KM DY =.12939110 KM/SEC

Z 132242630 KM DZ -412492001 KM/SEC
5,4 STANDARD DEVIATIONS A_PRIORI

X 92.12 M DX «01122 M/S X <0000 M DX 0000 M/S

Y 344.2 M DY 05208 M;S Y 20000 M DY L0000 M/5S
Z 47445 M DZ 19389 M/S Z +0000 M DZ L0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.29 KM ' ECC «336754 APF 169.554 DEG

LAN 146.889 DEG INC I1.6232 DEG TFP "=1849.17 SEtC
RCA 1783466 KM PALT 45.5704 KM PER 2084580 MIN

AFPO 3094,%1 KM AALT 1856.82 KM T TA 2686 763 DLEG
LAT 11,3792 DEG LONG 224.968 DEG

506 LUNAR HARMONICS USED' LRC 10/25/68

57 DATA ARC LENGTH! 3 HRS, O MIN 505= 3490.1

58 DATA SUMMARY?

STA DATA START STOP NUMBER STANDARD

NOe. TYPE TIME TIME POINTS DEVIATION MEAN

41 C3 32970706 32970916 159 3667 U031
12 cC3 32970650 32970916 190 23809 «0562

59 RESIDUAL PLOTS' NOT AVAILABLE

5 10REMARKS? **¥*¥EPQCH REPORT

-

TIME OF REPORTY PREPARED BY1 OGAYLE U. BARRUW
DAY 301 » 05 HR » 07 MIN GMT O.D. ANALYST

Lod
o
o




BEspnneer

5e OURBIT DETERMINATION REFURT (LUNAR =LLIPSE] ..
...:'.AJ'JbZU-t
56l OeDe I[DENTIFICATIOT NOe ZFFLF iAFE NUe
ITEM NOe 2F91P
5.2 EPOCH DAY 329 » T 7 21 T 15,180 GMT SEG@. NO. L1HG
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCoNTRIC 1950.0)
X =1760.5457 KM DX ~=e31690170 KM/SEC
Y 254495266 KM DY —~1«5636897  KM/SEC
Z 12721922 KM DZ =1.0627704 KM/SEC
S5+4 STANDARD DEVIATIONS A PRIORI
X 44995 M DX «Q7542 M/S X 44995 M DX «0754 M/S
Y 1360 M DY 26485 /35 Y 1366 M Y « 2828 M/S
Z 345,66 M DZ «39403 M/S Z 345.,6 M DZ 43940 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.56 KM ECC «336963 APF 169.610 DEG
CAN 146,562 DEG TNC 11,6301 DEG TFP 25,9619 SET
RCA 1783.28 KM PALT 45,1884 KM PER 208.612 MIN
AP0 35958 KM AATT 185775 KM TA I.59910 DEG
AT 1.76544 DEG LONG 317.949 DEG
5.6 LUNAR HARMONICS USED* LRC 10/25/68
57 DATA ARC LENGTH! ¢ HRS 28 MIN 508= 3487.1
5,8 DATA SUMMARY!
STA DATA START S5TOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 c3 329/0706 32970916 159 « 3667 « 0037
12 CC3 329/0650 329/0916 190 «3809 « 0562
59 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS! MAP TIME REPORT FOR SITE sF¢
TIME OF REPORT? PREPARED BY? GAYLE D« BARROW
DAY 301 » 05 HR » 10 MIN GMT O.De ANALYST
37Ty

et G




5e ORBIT DETERMTNATTON REPORT™ (LUNAR £LLiPsE)

- 1008201

5¢] OaDe IDENTIFICATIUN NO. 2Z2F92F "TAPE HO,
ITEM NO., 2F92P
Te.2 EPOCH DAY 329, 6 F 50 ¥ 0.000 GMT SEQ. NOT 187
HR MIN SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X 499.40182 KM DX =1.4925383 KM/SEC

Y 1936.5785 KM DY ~e13028617 "KM/SEC

P4 1329,9874 KM DZ =~e12170464% KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 2426 M DX «00279 1'‘S X +0000 M

DX 0000 M/S

Y 86.94 M DY 01482 M/S Y <0000 M
Z 11843 M DZ «05141 M/S Z #0000 M

DY .0000 M/S

NZ <0000 M/5

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.32 KM ECC «336764

APF 168.780 DEG

LAN 147.637 DEG INC 11.8884 DEG
RCA 1783.65 KM PALT 45.5647 KM

TFP™ ~1849.18 SEC
PER 208.584 MIN

APO 3594.99 KM AALT 1856.90 KM
LAT 11.6045 DEG LONG 224.916 DEG

TA 2684763 DEG

5¢6 LUNAR HARMONICS USED' ©LRC 10/25/68

57 DATA ARC LENGTH? & HRS 10 MIN 505= B8618.2
50,8 DATA SUMMARY*
STA DATA START STOP NUMBER STANDARD
NCe TYPE TIME TIME POTNTS  DEVIATION MEAN
41 C3~ — 32970706 32970917 — 160 <4li5 e LUST
41 cC3 329/1023 32971247 197 2614 -.0019
12 CC3 32970650 22970917 191 « 4389 PP YA
59 RESIDUAL PLUTSY  NUT AVAILABLE
5 TUREMARKS HEFEPOCH REPORT
TIME OF REPCRT! PREPARED BY' GAYLE D. BARROW

UDAY 301 » U5 HR » I MIN — GHMT

VeV A ALY ST

i
LY 1




e ORBIT DETERMINATIUN REPOGRT [LUNAR ELCIPSET
5ol UeDe IDENTIFICATIUN NOs 2F92P TAPE NUW
ITEM NO. 2F92P
S5e2 CPUCH DAY 329 3y 1 7 21 T I5.18B0 GHMT SEQ@a NOv 187
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 195040)
X =1760.4591 KM DX -+31813011 KM/SEC
Y~ 25264626 KM DY —L+5590588 KM/ SECT
Z 132491242 KM D2 =-1.0691961 KM/SEC
5«4 STANDARD DEVIATIONS A PRIORI
X 14861 M DX «01969 M/S X 1l.861 M DX +0197 M/S
Y 36054 M DY " 07T45 M, 5 Y 36«54 M DY LOT1IEM/S
Z 89.91 M DZ ,09845 M/S Z 89,91 M D2 0985 M/S
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.60 KM ECC «336971 APF 168.835 DEG
CANT ~ I&7.3I0 DEG INC — 1II-8951 DEG TFP Z5v9689 SEC
RCA 1783.28 KM PALT 45,1899 KM PER 208+616 MIN
AP0 3595.,91 KM AALT ~I1857.82 KM TA 1.59954 DEG
LAT 1496278 DEG LONG 317.947 DEG
506 LUNAR HARMONICS USED' LRC 10/25/68
57 DATA ARC LENGTH1 0 HRS 28 MIN 505= B617.4
58 DATA SUMMARY?
STA DATA START STGP NUMBER STANDARD
NO« TYPE T IME TINME FOLINTS DEVIATION MEAN
[31 3 32970706 32970917 — 160 v &IT75 <1051
41 cC3 32971023 32971247 197 4614 —.0019%
12 CC3 32970650 32370917 19T <4389 « U287
5.9 RESIDUAL PLOTSt NOT AVATLABLE
5« JOREMARKS MAP TIME REPORT FOR SITE 1F¢
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 301 5 05 AR s 54 MIN  GHMT UeDa ANALYST




3= 00220<1

5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
S+l OeDes IDENTIFICATION NOe 3FGLP TAPE NOo
ITEM NO. 3F91P
5.2 EPOCH DAY 52 » 0 1 50 ' 0.000 GMI SEQ. NO. 1686
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =2071.5079 KM DX —.40445824 KM/SEC
Y  1232.1142 KM DY —1.1407920 KM/SEC
2 1458,1766 KM DZ -.43826780 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 323.2 M DX 06458 M,S X +0000 M DX 40000 M/S
Y 299.5 M DY 12324 M/5 Y +O0000 M DY D000 M/S
Z 719.3 M DZ .26410 M/S Z L6000 M DZ ,0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.36 KM ECC  +335846 APF  183.414 DEG
LAN  146.891 DEG INC  20.8499 DEG  TFP =—2749.93 SEC
RCA 1785449 KM PALT 4743984 KM PER  208.472 MIN
AP0 3591.24 KM AALT I8%53,15 KM TA 242.860 DEG
LAT  19.01322 DEG LONG 211.882 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTH? 3 HRS 0 MIN SO0S= 472543
548 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NCs  TYPE TIFE TTME POINTS  DEVIATION  MEAN
Y 3 5270127 52703712 75 73139 s I235
62 cC3 52/0052 5270113 18 4584 0084
12 C3 5270054 5270113 70 PYI%E:Y:) =, 0578
12 cC3 52/0124 52/0313 198 «3324 ~a1372
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS *¥%¥*¥EPQCH REPORT
T T T R IME O T REPORT Y o= EEITD M E R GANLE e CimnmoH
DAY 300 , O7 HR s 28 MIN  GMT OoDe ANALYST

SN
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Be ORBIT DETERMTNATION REPURT TCUNAR ECLTPSEY
Bel OeD% IDENTITICATION NOS 3FGIFP TAPE NO.
ITEM NOs 3F91P
5.2 EPOCH DAY 527, I v 3377 37,810 GMT SEQ@e NO. 188
HR MIN SEC COMPUTER B
543 STATE VECTOR ({SELENOCENTRIC 1950.0)
X =572.97073 KM DX 17193873 KM/SEC
Y =1584.,3041 KM DY =.23985779 KM/SEC
Z =-604.60323 KM DZ —-.80067052 .KM/SEC
5.4 STANDARD DEVIATIONS _ A PRIORIT
X 86447 M DX 27027 M, S X B8B6e47 M DX 62703 M/S
Y 173.6 M DY .2B343 M/5 Y I73.6 M DY 28343 M/S
Z 373.2 M DZ 66654 M/3 Z 373.2 M DL 6665 M/S
Se5 CORRESPONDING ORBITAL PARAMETERS’ {SELENOGRAPHIC TRUE OFDATE)
SMA 2689.22 KM ECC «336062 APF 183.412 DEG
LAN 146.464 DEG INC Z20.8509 DEG TFF =13T.5ZZ 5tC
RCA 1785047 KM PALT 47.3841 KM PER 2084572 MIN
AFPQ 3592.96 KM AALT 18%54,.87 KM TA 351.930 DtG
LAT 1.65649 DEG LONG 322,109 DEG .
546 LUNAR HARMONICS USED' LRC 10/25/68
57 DATA ARC LENGTH! 0 HRS 40 MIN SO0S= 4725.1
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
NOs TYPE TIME TIME POINTS DEVIATION MEAN
&2 <3 5270127 5270312 175 e 3139 e 1235
62 cC3 52/0052 52/0113 18 e 4584 «0084
12 C3 52/0054 52/0113 20 4288 ~a0& 28
12 CC3 52/0124 5270313 i98 3324 ~-.1372
59 RESIDUAL PLOTS' NOT AVAILABLE
5¢ ] OREMARKS? MAP TIME REPORT FOR SITE F!
TIME OF REPOURTY PREPARED BYT GAYLE .. BARROW
DAY 300 » 07 HR » 31 MIN GHT Oo.De ANALYST
S0




2. 1050540

5e  ORBIT OETERMINATION REPORT "(LUNAR ELCLIPSE)

5e¢1 OsDe IDENTIFICATION NO. 3F92P TAPE NO«
ITEM NO. 3F92P
5.2 EPOCH DAY 52 , 0 7 50 1 0.000 GMT SEQ. ND. 189
HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)

X ~2078.4444 KM DX =—+40595683 KM/SEC

Y 1239,0097 KM DY ~1.,1379357 KM/SEC

Z 1442,3707 KM DZ -.44423926 KM/SEC
544 STANDARD DEVIATIONS A PRIORI

X 1364.3 M DX 02705 M,3 X +0000 M DX +0000 M/S

Y 12648 M DY «05577 M/S Y 0000 M DY  .0000 H/5
Z 3064 M DZ 11853 M/5 Z 0000 M DZ 0000 M/S

545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)}

SMA 268832 KM ECC »335876 APF 184.154 DEG

LAN 146.138 DEG INC 20.3250 DEG TFP  ~2749.88 SEC
RCA 1785038 KM PALT 47.2895 KM PER 208467 MIN

APO 3591.26 KM AALT 1853417 KM TA 24624836 DEG
LAT 18.6454 DEG LONG 211774 DEG

56 LUNAR HARMONICS USED* LRC 10/25/68

57 DATA ARC LENGTH! & HRS 10 MIN S08= 38063

58 DATA SUMMARY! 3

STA DATA START STOP NUMBER STANDARD

NOe TYPE TIME TIME POINTS DEVIATION MEAN

6d 3 5270127 5270312 Lo « 0845 e &4U0Y

62 CC3 5270052 52/0113 18 +8803 —e4951

12 c3 52/005% 5270113 20 8708 —~e28L7

12 CC3 5270124 5270643 414 5102 ~e2353
59 RESIDUAL PLOTSt NOT AVAILABLE N

5+10REMARKS? ###EPOCH REPORT

TIME OF REPURT? PREVARED BYT GAYLE L. BARRKOW
DAY 300 s 07 HR s 51 MIN GMT Oe«De ANALYST

]
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5« ORBI T DETERMINATION REPURT (LUNAR ELLIPERE)

S5e1l OsDe IDENTIFICATION NO. 23F9ZF TAPE NO»
ITEM NO. 3F92P
5.2 EPOCH DAY 52 1 v 337V 37,8310 GHMI Stde NUe 189
rMR MIN SEC COMPUTER B

53 STATE VECTOR {(SELENOCENTRIC 195040}

X =574491238 KM DX 17253948 KM/ SEC

Y ~1580,2103 KM BY —+¢248624968 KM/SEC

Z —613.02512 KM DZ ~—+78590140 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 38.32 M DX «11300 M/S X 38.32 M DX 1130 M/S

Y T8425 W DY 12279 M:5 Y [BeZd5 M DY 1228 M/5
Z 1l66.6 M DZ .28723 M/S Z 16646 M DZ 2872 M/S

55 CORRESPONDING QORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.17 KM ECC +336098 APF 1844155 DEG

LAN 145,710 DEG TNC 2043267 DEG T'FP =T131.481 SEC
RCA 1785434 KM PALT 4742541 KM PER 208.566 MIN

APO 359272,99 K¥ AALT I854.,90 KM A 351 eY51 Ul
LAT 1l«35847 DEG LONG 322.039 DEG

5¢6 LUNAR HARMONICS USED® LRC 1U/25/68

57 DATA ARC LENGTH® 0 HRS 40 MIN 505= 38063

58 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOe. TYPE TIME TIME POINTS DEVIATION MEAN
62 c3 5270127 52/0312 175 056845 « 2009
&2 CC3 52/G052 52/C113 18 +8803 —~+4351
12 C3 5270054 52/0113 20 «B708 —e2827
12 cC3 5270124 52/0643 414 «3102 ~e2353

59 RESIDUAL PLOTSt' NOT AVAILABLE

5+10REMARKS!? MAP TIME REPORT FOR SITE tFt
TIME OF REPORT? PREPARED BY'T GAYLE [, BARROW
DAY 300 » 07 HR s 54 MIN GM, O.D. ANALYST

o
-
o
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5% ORBIT DETERMINATTON REPORT (CUNAR ELLIPSE)
51 O+De IDENTIFICATION NO. 3D91IN “TAPE NO.
ITEM NO. 3091M
5.2 EPOCH DAY &8 , 19 7 42 ' 0.000 GMT SEQ. N0, 190
HR  MIN  SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1550.0)
X =191+36381 KM DX =e90749793  KM/SEC
Y 3092,0204 KM DY -—e31795261 KM/SEC
Z  1671,2514 KM DZ 19397786  KM/SEC
5.4 STANDARD DEVIATIONS A _PRIORI
X_ 23,06 M DX _.03835 M/S X 40000 M DX 0000 M/S
Y 119.3 M DY .06046 M/5 ¥ 0000 M DY .0000 M/S
2 229.5 M DZ .07696 M/S Z L0000 M DZ ,0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.86 KM  ECC 4336760 APF  180.854 DEG
LAN  190.178 DEG INC 20,9257 DEG — TFP =5I77.04 SEC
RCA  1783.36 KM  PALT 45,2685 KM PER 2084530 MIN
AP0 359%4.35 KM AALT 1856.26 KM  TA 1964587 DEG
LAT  6.14503 DEG  LONG _206.532 DEG
5.6 LUNAR HARMONICS USED!' LRC 10/25/68
5.7 DATA ARC LENGTH' 2 HRS 40 MIN S0S=  749.37
5.8 DATA SUMMARY
STA _DATA START sToP NUMBER  STANDARD
NOo. TYPE TINE TIME POINTS DEVIATION MEAN
62  C3 4872013 48/2203 T52 <2029 <0301
62 CC3  48/1942  48/2003 20 <0775 =40757
12 cC2 4872013 48/2157 166 «1894 ~-.0189
5.9 RESIDUAL PLOTST —NOT AVATLABLE
5% IOREMARKST —— ¥¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 301 » U6 HR » 53 NMIN

GMT

Uele ANALYST

U



http:AALT-1856.26

D2-100820{

5« ORBTT DETERMINATION REPORT (LCUNARECLTPSE]
5+l OoeDUs IDENTIFICATIORN NG. 30U9IM TAPE NU.
ITEM NO. 3D91M
5e2 EPOCH DAY &9 s [ ' 32 ¥ 254310 GHT SEGQ. NO. ~ L90
HR  MIN SEC COMPUTER B
563 STATE VECTOR (SELENOCENTRIC 195040)
X =533.89098 KM DX 1.7283083 KM/SEC
Y =1589,1317 KM DY —+22283268 KM/SEC
Z =-610402192 KM DZ =-.79816282 KM/SEC
54 STANDARD DEVIATIONS B A PRIORI
X 134e5 M DX «09973 M/S X 1345 M DX 0997 M/S
Y 27482 M DY «12733 M/ 5 Y 2782 M DY <1273 W75
Z 58409 M DZ 22933 M/S Z 58409 M DZ +2293 M/S
5.5 CORRESPONDING CRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689499 KM ECC «337567 APF 181.125 DEG
LAN 183.632 DEG INC 20.9537  DEG TFP  =88.,0502 SEC
RCA 1781494 KM PALT 43.8480 KM PER 2086661 MIN
APG 3598,04 KM AALT I859.95 KM TA 35L.571 DEG
LAT 153787 DEG LONG 359.611 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTHY 11 HRS 47 MIN 508= 470.39
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD i
NOe« TYPE TIME TIME POINTS DEVIATION MEAN
62 3 872013 4872203 152 <2029 203071
62 CcC3 4871942 48,2003 20 «0775 ~e0757
12 CC3 4872013 872157 166 + 1895 = Ul89
\
5.9 RESIDUAL PLOTST NOT AVAILABLE é
. i
5 e LOREMARKST MAP TIME REPORT FOR SITE TDY :
)
;
TIME OF REPORT?® PREPARED BY' GAYLE D. BARROW
DAY 301 » 06 AR s 57 MIN GMT 03D M ECYST




132-100820-7

5. ORBIT DETERMINATION REPORT (LUNAR ELLTPSE)
5.1 Os«De IDENTIFICATION NOs BF9IM TAPE NO.
ITEM NO. 3F91M
5.2 EPOCH DAY 51 5 14 7 25 ¥ 0,000 GMT SEQ. NO. 191
HR  MIN _ SEC COMPUTER B
5,3 STATE VECTOR (SELENOCENTRIC 195040)
X =2076.,0513 KM DX =s39379966 KM/SEC
Y 1204,9602 KM DY  —1.1490843 KM/SEC
Z_ 1450,6108 KM DZ -.44382547 KM/SEC
5.4 STANDARD DEVIATIONS A _PRIORI
X 55,75 M__ DX 01165 M.S X .0000 M DX .0000 M/S
Y 61.61 M DY 01804 1/§ Y L0000 M DY L0000 M/S
Z 132,0 M DZ .03682 M/S Z .0000 M DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688043 KM ECC  .336302 APF  182.968 DEG
CAN  152.894 DEG  INC 20,9871 DEG  TFP =2719.85 SEC
RCA  1784.30 KM PALT 4642135 KM  PER 2084480 MIN
APO  3592.,55 KM AALT 1854.46 KM  TA  243.539 DEG
LAT 19,1760 DEG___LONG 217.930 DEG
5,6 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTH! 2 HRS 40 MIN S0S= 325240
5.8 DATA SUMMARY '
STA DATA START STOP NUMBER  STANDARD
NUs TYPE TIME TIME FOINTS DEVIATION MEAN
6Z () 5171420 21716472 2dY e Y1 —eUL3GY
41  C3 51/1425 51/1557 152 »3807  -~.0164
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS ! ¥*#EPOCH REPORT
TIME OF REPORT? PREPARED BYY GAYLE D. BARROW
DAY 300 » 07 HR s 10 MIN  GMT OeDe ANALYST
3L

LY




D2 10079

5e ORBTT DETERMINATICN REPORT (LUNAR ELLIPSE]
5«1 OeDe JDENTIFICATION RU., 3FVIW FAPE RU.
) ITEM NO. 3F91M
5e2 EPOCH DAY 52 » 1 ' 33 7 37,810 GMI SEQ. NO 191
HR MIN SEC COMPUTER B
543 STATE VECTOR (SELENOCENMTRIC 195040}
X =57393239 KM DX 1.7171186 KM/SEC
Y ~1585.8321 KM DY =239Z20983 KFM/SET
Z =602433804 KM DZ -.80403576 KM/SEC
5e4 STANDARD DEVIATIONS A PRIORI]
X 1177 M DX «06131 M/5 X 117.7 M DX 0613 M/S
Y Jd9.00 M DY 09821 M/%L ¥ 2F.00 W™ UY 0982 M/5
Z 82.19 M DZ «12519 M/S Z 82019 M DZ .1252 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS {SELENOGRAPHIC TRUE OFDATE)
SMA 2689427 KM ECC 335765 APF 183.256 DEG
LAN 1464638 DEOG INC £U.F6Y3 LEL IFP  =I3Z2.574 StC
RCA 1786431 KM PALT 48.2181 KM PER 2084578 MIN
AFPQ 3292624 KM AAL] 185410 KM 1A Fol.8Bid DEG
LAT le74182 DEG LONG 322,087 DEG
5¢6 LUNAR HARMONICS USED' LRC 10/25/68
57 DATA ARC LENGTH' 11 HRS 5 MIN 508= 31714
58 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
62 CC3 5171425 5171642 229 « 2971 ~+013%9
41 C3 5171425 5171557 152 «3807 -.0164
5.9 RESIDUAL PLOTSt' NOT AVAILABLE
5o 10REMARKS! MAP TIME REPORT FOR SITE F!
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 300 5 07 HR » 14 MIN GMT O«De ANALYST

N
Loy
(a2




USE FOR TYPEY “tTTEN MATERIAL ONLY

NUMBER D2-100820-1
THE ggg’”ﬁ COMPANY REV LTR

AFFENDIX B

This section contains the plows -7 doppler residuals resulting Trom the various
cases. The key described in Apo..Jiix A also applies to ihis data.
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