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FOREWORD

This effort was sponsored by the US Army Land Warfare Laboratory,
Aberdeen Proving Ground, MD. It was initiated by, and performed under
the technical supervision of, Mr. Harold C. Forst, Physicist, of the
Advanced Development Division, Applied Physics Branch. The work was
conducted to develop the capabilities required by LWL Task 06-P-72,
entitled Glare Reduction, which involved various approaches to reduce
the visible signature of the attack helicopter. The period of performance
extended from August through December 1972 with the latter two months
being under the technical supervision of Mr. Gerald E. Cook of the
Applied Physics Branch due to reassignment of Mr. Forst.
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1. INTRODUCTION AND SUMMARY

Work Assignment #2 to Contract Number DAADO5-72-C-0284 is concerned with

development of a Glint Model for the Cobra AH-lG to analye glint off the

windows. Sun glints off the rotor hub, fuselage and windows in level flight

and while banking allow the visual observer to detect low flying aircraft at

* much longer ranges than is possible in nonglint conditions. Reflections and

glints from the rotor blades, rotor hub and fuselage have been adequately

taken care of by use of a non-reflecting light-dispersing paint. This task

is then concerned with window areas.

The objectives of the task are to develop a simulation model of the Co-

bra AH-lG for use in predicting the visual detectivity of the aircraft by a

ground observer due to sun glints from the windows; to exercise this model to

determine probabilities of detection vs. angles of incidence of sunlight; and

to use the model to determine the best sunshade configuration. These objec-

tives were met by the model described in Section 3 which used the window con-

figuration described in section 2. The model included the parameters of sun

angle, sun intensity, atmospheric transmission, sun-aircraft relationship,

detection sensitivity of the human eye, background intensity and contrast

between background and aircraft (to determine detection ranges for observer

position relative to the aircraft). A 50% probability of detection criterion

was used to determine the ranges. The required reflectivities for the win-

dows were computed as a function of angle of incidence for reducing detection

range to the nonglint detection range of the helicopter and for reducing de-

tection range to 1500 meters.

The results showed that to reduce detection range to the nonglint detec-

tion range of the helicopter, the required reflectivity varied from less than

1-1
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.1% to more than 30% over all angles of incidence. To reduce detection range

to 1500 meters, the required reflectivity varied from less than .001% to more

than .5% over all angles. The most stringent requireents were due to large

glints off the relatively flat overhead window. If this window was removed

from the model, the low end requirements were relaxed by an order of magnitude

to less than 2% and less than .01% respectively. These data indicate that

large glints occur at all angles of incidence and that a combination of

improved window design, improved window coatings and a sunshade system

may be required to reduce glints to an acceptable level.

It is recommended that additional work in this area be performed

on shutter designs and then use the model developed under this task as a

basic tool in evaluating the shutter redesigns. The model should be modified

for future use to consider cluttered and uncluttered backgrounds with high

and low background reflectance. This modification is a minor one. In addi-

tion, the criteria for use in evaluating shutter designs must be determined

and agreed upon.

The model as developed to this point may also be used in evaluation of

other helicopter windows by inputting the appropriate window information into

the model.

144
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2. THE HELICOPTER WIM OS

The Cobra AH-lG has five windows, two on each side and an overhead. The

location of the windows is described by five outline drawings (listed below)

and their contour is described by Bell Helicopter drawing 209-B3 Revision A.

Window Outline Drawing Contour Drawinx

Pilot' s Door 209-030-516
(Pilot's left side)

Pilot's Window 209-030-507 209-B3
(Right side)

Gunner's Door 209-030-515
(Left side)

Gunnerl s Window 209-030-508 209-B3
(Right side)

Overhead Window 209-030-509 209-B3

The contour drawing describes the mold used in making the windows. Al-

though it describes only the right hand side and overhead windows, the left

side windows are the mirror image of the right hand side windows. The format

of the drawing is a series of twenty-seven full scale curves taken at various

flight stations from 53.5 to 169.5 along the longitudinal axis of the Cobra

at intervals of at least .5" and no more than 6t,.

In order to describe the windows for use in the model, xyz information

was generated for 726 points on the right side windows and for 12 points on

the overhead window using the curves on the Bell drawing. Points were gen-

erated only for those portions of each curve which fell within the outline of

the windows as determined by the five outline drawings noted above.

The center of the coordinate system for the x, y, z values was taken

as the 0, 0, 0 point for Flight Station 0, Bulkhead Line 0 and Water Line 0.

2-1
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This point is shown in figure 2-1 uhich was taken from figure 12-2 of the Cobra

Manual 1 This system assigns negative x values to Flight Station numbers,

positive y values to left Bulkhead Line numbers and positive z values to

Water Line numbers. The x y z points for the side windows were determined

by plotting points at approximately 1" intervals along each of the twenty-

seven curves of the contour drawing and noting their x, y, z values. Although

this process could be done by a digitizing plotter with a printout in thou-

sandths of an inch; it was done by hand for this task due to lead time require-

ments for the digitizer. x,y,z values were measured to the nearest hundredth of

an inch, with an estimated accuracy of +.01 inches. The errors in blueprint

distortion were estimated to be 1/16" in 36" or less than .5%. The right

hand window was assigned negative x values, negative y values and positive

z values. Corresponding points on the left hand window had identical x and z

values and identical y values with a positive rather than negative sign.

The overhead window was flat along y and curved in x and z with flats

at the front and top. It was described by twelve points, with the first and

second describing the front flat, the eleventh and twelth describing the

top flat and the second through eleventh describing the curved portion.

Operator' s Manual. Army Model AH-G Helicopter,TM 55-1520-221-10, Headquarters,
Department of the Army, 19 June 1971.
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3. THE COMlUTER MODEL

3.1 General

The computer model was programed in Fortran IV and run on the Univac

1108 digital computer at the Westinghouse and Defense Center. The model output

includes the following:

a) A listing of 726 side window surfaces and 12 center window
surfaces with their x,y,z coordinates, x,y,z components of
their normals and effective area.

b) A listing of the 1464 surfaces of both side windows and the
center window by surface number with x,y,z coordinates for
each surface.

c) An Area Contour Plot showing the projection of all normals in
zenith and azimuth coordinates.

d) A listing of the azimuth and zenith coordinates of each normal.

e) A Brightness Plot showing the relative brightness of reflected
rays in zenith and azimuth coordinates.

f) A Helicopter Detection Range contour plot showing the detection
range of the helicopter along each reflected ray in zenith
and azimuth coordinates.

g) A Window Detection Range contour plot showing the detection range
of the glint along each reflected ray in zenith and azimuth co-
ordinates.

h) A listing of the azimuth and zenith coordinates, the angle of
incidence and the glint detection range for each reflected ray.

i) A listing of the required reflectivity for each angle of incidence.

J) A plot of required reflectivity vs. angle of incidence.

A flow chart of the model is shown in figure 3-1. Paragraph numbers are

inserted in the flow chart to show where discussion on the various parts of

the model can be found. In order to keep machine time and thus computer

costs down, the model was divided into three segments. The first segment

computed normals and effective areas. Its output is a) above. This output

3-1

UNCLASSIFIED



UNCLASSIFIED

INPUT XZOF \ INPUT XYZ OF
726 POINTS ON 12 POINTS ON
SIDE W'ITNDOW OVERHEAD WINDOWd

CALCULATE NORMALS [.2 CALCULATE NaMALS L.2
AND) EFFECTIVE AREAS OF ADEFCIERA5OF 7
726 SIDE WINDOW POINTS 12 OVERHEAD WINDOWd PONT

LI ST OF XYZ, NORMAL, AND AE

DATA FOR EACH POINT

EACH POINT (26) JEACH POINT (12)1

SUN CALCULATE BIGHTNESS FAC . CALCULATE AREA IN 04. ) 3.3
POSITION FOR EACH REFLECTED RAY INCORIAEFRECHF

CALCULATE HELICOPTER 3.5 1BIGHTNESSI AREA CONTOURI LISTING OFo< ,I
DETECTION RANGEPLTFRECN 

L

(WITHOUT WINDOW# GLINT)35

HEIICOPE WNO EETO AG
DETEC TI ON IDETECTION RANGE ONOU
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PLOTL E EUIE 3. LISTING OF K ?, RANGE, AND)
RELCTVT ANGLE OF INCIDENCE FOR EACH

Figure 3-1. Flow Chart for Cobra Model
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is fed into the second segment which computes an Area Contour Plot and an

associatedokP(zenith, azimuth) plot. Its output is b), c) and d) above.

This output is required only once for a given window configuration. The out-

put of the first segment is also fed into the third segment which ccmputes

brightness factors, detection ranges and required reflectivities for various

sun positions, visibility conditions and reflectivity requirement criteria.

Its output is e) through g) above. A listing of the three segments is pro-

vided in Appendix A.

3.2 Normal Computation

The normal computation segment of the model was performed in two dif-

ferent programs, one for the right side window and one for the overhead win-

dow. Both programs computed tangents on the window and used these tangents

to compute x,y,z components of the normals and effective areas. Since this

data doesn't change for the same window, it was computed only once, and out-

put on IBM cards which were then used as an integral part of the next program

segments. The data generated for the right side window applied to the left side

window when the signs of the y position and the y component of the normal

were changed from - to +.

The 726 points on the side window were grouped in 27 sets of from 1 to

40 points which described contour curves of equal x values. Figure 3-2 shows

a representation of several of these lines. Data for each of these points

was read into the program. The data was then ordered in first x and then z.

Then tangents along the x curve were computed by computing the vectors between

adjacent points along the x curve. The tangents were described in x, y and z

values. Each point, PX, y, z, had tangents Tl and T3 computed where Tl was

the vector from Px,y,$ to Px,y,2-l' the point with the next lowest z value on

3-3
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Figure 3-2. Tangents on Side Windowe
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that x curve and T3 was the vector from PX,yz to PX,y,Z-l' the point with

the next highest z value on that x curve. At the end points, artificial vec-

tors of length .001 were introduced to provide continuity. Tangents T2 and

T4 across x curves were computed by finding the closest points on either side

of the x curves and computing the vectors to them from Px,y,z* On the ex-

treme points, artificial vectors of length .001 were introduced to provide

continuity. An example of the four tangent vectors for one point is given in

figure 3-2.

To obtain the normals, cross products between Ti and T2, T2 and T3,

T3 and T4 and T4 and T1 were computed. The result of each cross product

computation was an x value, y value, z value and an area. The x value of

the normal was obtained by dividing the sum of the four x values by the sum

of the four area values. The y and z values were obtained in a similar man-

ner. The result was a unit normal which was unaffected by the artificial

tangents since they had a small length and thus a near zero area. A repre-

sentation of the four subnormals, N12, N23, N34 and N41 and the resultant

normal N is shown in figure 3-3.

The angle between each normal and its four subnormals was obtained by

taking the dot product of the subnormal and the normal. The result was the

cosine of the angle. This angle was then divided into 1/80 and the result

multiplied by the area obtained from the cross product computation to obtain

the effective area for the subnormal. The four subnormal effective areas for

each area were then added to provide a total effective area for each normal.

This area was a function of the area of the sector defined by the normal,

the radius of curvature of the sector and the +1/40 angular subtense of the

sun.

3-5
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A similar but simplified method was used for the twelve points on the

overhead window. Two tangents, T1 and T3, were computed for each point using

the adjacent points. A third tangent, T2 of x=O, y-=16 , v=0 was used to rep-

resent the window width. The normals and effective areas were then generated

using two cross products, Ti x T2 and T2 x T3.

The output of the two program was a listing of 738 points by their

x,y,z position with x,y,z components of their unit vectors and their effec-

tive areas. This output is presented in Appendix B. An I14 data card was

generated for each point for use in the next segments of the model.

3.3 Area Contour Plot

This segment of the model converts the data of 738 window sectors into

1464 window sectors covering both side windows (726 sectors each) and the

overhead window (12 sectors).

The Area Contour Plot shows the projections of the normals in azimuth

and zenith coordinates for a trimmed helicopter. The zenith angle of the nor-

mal is called c and the azimuth angle is called P on the plot. Figure 3-4

shows the * , k angular relationships. The zenith and azimuth angles are

quantized in 30 increments and the sum of all areas within +_i0 of each

quantized zenith and azimuth point are plotted on the Area Contour Plot. Num-

bers on the plot are two place integers representing 10 loglo (Area x 1000).

This representation was chosen to guarantee that all areas could be repre-

sented by a positive two place number.

The output of this segment of the model is a listing by surface number

of the x,y,z, coordinates of each of the 1464 normals, a listing by surface

number of the *( , P coordinates of each normal, and the Area Contour Plot.

By assigning surface numbers and listing the , of each normal, it is
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possible to find the point or points on the windows which a given ck ,j or

area corresponds to.

The surface x,y,z listing, the , ' listing and the Area Contour Plot

are presented in Appendix B.

The data from this segment of the model is generated only once because

it does not change for a given window configuration. This information is

then used in the third segment of the model.

3.4 Brightness Plot

This segment of the program computes the reflected sun rays off the

helicopter window and computes a brightness factor vhich is used later to

compute detection range. A Brightness Plot showing relative brightness as

a function of the azimuth and zenith position of the reflected rays is gen-

erated.

Each sun position relative to the helicopter's trim position is consid-

ered as one case. For each case a new brightness plot is generated showing

all of the reflected rays. The x,y,z components of the reflected ray are

computed by equations (1), (2) and (3).

(1) RX = Sx - 2x SDNxXN

(2) RY = SY - 2 x SDN x YN

(3) RZ=SZ- 2xSDNx ZN

where;

SX - sun rays x component = -cos (sun azimuth) x sin (sun zenith)

SY - sun rays y component = -sin (sun azimuth) x sin (sun zenith)

SZ - sun rays z component = -cos (sun zenith)

XN = x component of normal

YN= y component of normal

3-9

UNCLASSIFIED



UNCLASSIFIED

ZN = Z component of normal

SDN dot product of normal and sun ray = cosine of angle of incidence
between sun ray and surface normal

When SDN is negative, the angle of incidence is greater than 900 and the

normal under consideration is in the shadow of the window. For these normals

there is no reflected ray and no brightness factor.

The sun ray vector is defined as a unit vector and the normal vector is

a unit vector, thus the reflected ray vector is a unit vector. This vector

is used to calculate the %= , 3 position of the reflected ray in a manner

similar to that of the al , 1 position of the normal vector in section 3.3,

with the cA , 13 position quantized in 30 sectors.

The brightness factor is computed by equation (4).

(4) BF = area x SDN x RO

where:

area = the area associated with the normal as computed in the normal
computation

RO = coefficient of reflectivity of the window material (acrylic plastic)
and the angle of incidence. This coefficient is computed in a
continuous fraction subroutine which uses data supplied by LWL.

The highest brightness factor for each quantized ( , 1 is printed on

the Brightness Plot. Numbers on the plot are two place integers representing

10 loglo (Brightness Factor x 107). This representation was chosen to guaran-

tee that all brightness factors could be represented by a positive two place

number.

A typical Brightness Plot (sun zenith = 450) is presented in Appendix 6.

3.5 Helicopter Detection Range

Helicopter detection range is the 50% probability of detecting the

3-10
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helicopter with the photopic eye and is calculated along each reflected ray.

It is used in the determination of required reflectivity.

Two contrast equations are used in the calculations of detection range.

The first equation (5) describes the contrast of the helicopter against an

east horizon sky. The second equation (6) describes the contrast required

in order to see the helicopter.

(5) CT =  0  975xRTRVIs)
BH

where:

BH = horizon brightness = .0009 w/cm 2/steradian

ROE = reflectivity of helicopter paint = .15

RT = detection range (50% probability) of helicopter in nautical
miles

RVIS = visibility range in nautical miles

6- 0 "90 7 5 ) = two percent minimum contrast requirement

(6) CT2 = 1.57 + 36.5 RT2/A

where:

A = area in square feet

The area of the helicopter is calculated as the visible area of the

helicopter along a reflected ray as calculated by equation (7).

(7) AP= RXx35 + RYx450 + RZx 157.5

where :

35 = frontal area in square feet

450 = side area in square feet

157.5 = top area in square feet

3-11
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Equations (5) and (6) are transcendental when solving for R. Thus, equa-

tion (8) and its derivative, equation (9) were used to solve for R. The equa-

tions approach a solution as F approaches 0. The pair of equations were iter-

ated with initial R = 0 and -F/F' being used as the correction factor. For

each following iteration, R was incremented by -F/F' until F/F' was less than

.1 miles.

(8) F = -CT 1 +1.57 +36 x RTr2/AP

(9) F' = 3,9075 CT1/RVIS + 2 x 36.5 x RT/AP

The Helicopter Detection Range Contour is obtained by using an o ,

plot similar to that for the Brightness Plot except that the maximum Helicop-

ter Range in nautical miles is plotted for each quantized 0d , position.

A typical Helicopter Detection Range Contour Plot (sun zenith = 5 , sun

azimuth = 450) is presented in Appendix B.

3.6 Window Detection Range

The window detection range is the range at which there is a 50% proba-

bility of detecting the window glint with the photopic eye.

As with helicopter detection range, two contrast equations, (10) and (2U)

respectively, describe the contrast of the sun glint against an eastern hori-

zon sky and the contrast required to detect the glint and difference equation

(12) and its derivative, equation (13), are used to solve equations (10) and

(10) CG, BS x EYE x RO -B x 100 x e (-3.9075 RG/RVIS)

BH

where:

BS = sun brightness = 2000 w/cm2/steradian

EYE = photopic response of eye to the sun .15

3-12
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RG - detection rarge (50% probability) of window glint in nautical miles

(11) CG2 - 1.57 +36.5 x RG2/ABF

where: ABF - BF/(RO x 144.) - effective area of window sector in
square feet

(12) F = -C-G + 1.57 + 36.5 RG2/ABF

(13) F' = 3.9075 CGj/RVIs + 2 x 36.5 RG2/ABF

The Window Detection Range Contour is obtained by using an o , plot

similar to that for the Brightness Plot except that the maximum Window

Detection Range in nautical miles is plotted for each quantized cA J3 posi-

tion. A typical Window Detection Range Contour Plot (sun azimuth = 450, sun

zenith = 450) is presented in Appendix B.

The relationship between brightness factor and window detection range

can be shown by letting CGI of equation (10) equal CG2 of equation (U-).

After some algebraic manipulation, we obtain equation (14).

(14) BF = 36.5 x RG2 x BH

(BS x EYE - BH) x 100 e ( RG/RVIS)

Figure 3-5 shows the relationship for visibility ranges of 5, 10 and 20

nautical miles.

3.7 Required Reflectivity

Required reflectivity is defined as that reflectivity which the windows

would need in order that the detection range (50% probability) of the glint

would not exceed a specified range, possibly the detection range of the heli-

copter itself, or a constant range such as 1500 meters. It is generated as

a function of the angle of incidence of the sun's rays on the window surfaces.

The required reflectivity is computed by equating CG, of equation (10)
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and CO2 of equation (3i) and solving for RO with RT, the desired range, sub-

stituted for RG. When helicopter detection range is the desired criteria,

its value as computed earlier is used. When a constant range is specified,

that range is used for RT. The resulting equation for required reflectivity

(ROG) is given as equation (14).

(14) ROG= 1.57 + 36.5 x RT2  B
ABF BS x EYE x 100 x ( - 3 . 90 7 5 RT/RVIS)

The above calculation is made for each reflected ray. The angle of incidence

of each ray is computed as arcoosine (SDN) and rounded to the nearest degree.

Then a lowest value of ROG is found for each angle of incidence from 00 to

90° . Where there are no reflected rays for an angle of incidence, ROG is

assumed to be an arbitrary number, 10, which is higher than the actual maxi-

mum reflectivity of which any passive surface can have.

A listing and a plot of required reflectivity as a function of angle of

incidence is generated for each case. The plot includes a count of the num-

ber of rays at each incident angle. At the end of a run of multiple cases,

a sumnary listing and plot is printed out. An example of the listing and

plot of required reflectivities is presented in Appendix B.
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4. EXERCISING THE MODEL

The first two segments of the model were used one time to compute the

window normals and the effective area associated with each normal and to gen-

erate an Area Contour Plot. These results are presented in Appendix B.

In the third segment of the program, several sets of runs were made for

various visibility ranges and required reflectivity criteria. Each set of runs

included 17 sun position cases as shown in Table 4-1. These sun positions

relative to the helicopter covered the range of possible sun position-

helicopter relationships. For example, a helicopter banking at 450 against

a horizon sun might have a zenith = 139, azimuth = 900 sun position rela-

tionship. Six sets of data were run as tabulated in Table 4-2. Different

Table 4-1. Sun Positions Relative to Helicomter
Azimuth

0 45 90 135 18o

Zenith

0 X

45 X X x X I

90 X X X X X

135 X I X X X

180 X

runs at 20 and 5 nautical miles were made to show the effect of visibility

range on required reflectivity. Different runs using Helicopter Detection

Range and a constant 1500 meters showed the effect of choosing the different

criteria for judging window design. The runs without the overhead windows

were run because the largest glints were found to occur on the overhead win-

dows and these large glints overpowered the effect of glints off the curved

TD"C .!uxT L IYR#.Y
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Table 4-2. Parameter Variation in Runs Made

Run Reflectivity Requirement Visibility Range Overhead Sun Sumary of
# Criteria: N. Miles Windows Position Reflectiv-

Reduce Glint Range to: ity Re-
quirement s

1 Helicopter Detection 5 Included Per Ta- Figure 4-1
Range ble 4-1

2 Helicopter Detection 20 Included Per Ta- Figure 4-2
Range ble 4-1

3 Helicopter Detection 5 Excluded Per Ta- Figure 4-3
Range ble 4-1

4 1500 meters 5 Included Per Ta- Figure 4-4
ble 4-1

5 1500 meters 20 Included Per Ta- Figure 4-5
ble 4-1

6 1500 meters 5 Excluded Per Ta- Figure 4-6
ble 4-1

side windows.

The output for each case in the 6 runs included the brightness plot,

a listing of normal numbers, o: , 'P , angle of incidence and glint detection

range, and a listing and plot of the required reflectivity vs. angle of in-

cidence. The sunnary reflectivity listings and plots for cases 1 through 6

are shown in figures 4-1 through 4-6. The reflectivity listings and plots

for the seventeen cases in run #1 are included in Appendix C.
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REQUIRED REFLECTIVITY AS A FUNCTION OF ANGLE OF INCIDENCE
ANGLE 0 1 2 3 4 5 6 7 8 9

0 ** s e* :000076 .001598 .031047 .000098 .000507 .002612 .057016 *on2886 .088270
10 .OUSSSI .003631 *109365 .147049 .054292 .004900 .033839 .011043 .036657 .099216
20 *U06522 .040333 .213959 .247855 .314083 .007321 .029442 .313381 .026464 .084756
30 .UO5657 .000171 .021894 .18960, .004293 .004217 .011198 .003476 .0n8480 *o03198
40 .uOU626 .000122 .000244 .000767 .000036 .000286 .000120 .002533 .000262 .000123
50 *uuU633 .003240 .034166 :00352, .062352 .009595 .004308 .052130 .029269 .000294
60 .004b 9 .000351 .030231 044161 .054260 .005413 .026087 .117311 .039441 .110761
70 *Ulbbb6 .142733 .158858 .02773, .021630 .014414 .055543 .364746 .162881 .012413
80 .uoo856 .202772 .011540 .223609 .012672 .002878 .000612 .003623 .055433 .002967
90 .o713b5

SUMMARY OF
REQUIRED REFLECTIVITY AS A FUNCTION OF ANGLE OF INCIDENCE

FOR AIL SUN POSITIONS
RO

10+1 Y
YX
YX XX XXX X X X X xX XX x x x

10-2 YX X X X XXX XXXX XXxX XXX XX X X X XX XXX XXXXXXXXXXXXXx XXXY X X
YX XX AXXXXXXXXXXXXXXXXXXXXXXXX XXXXXX,X x xxxxxxxx x xxxxxxxxxxxxxxxxx xxxxx xxxx
YX XX XAAXXXXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXVXXXXXXXXXXXXXXXX
YXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXVXYXXXXXVXXXXXXXXX
10-5 XX X xYX XXXX xx X XXX x xxx X X Y x xxxxxxx
YXXXXXXAXXXXXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXYXXXXX

10-S YXXXX xXAXXXXXX XxXXXXXXXXXXXXXXXXXXXXXXXXXxXXXIXXXXXXXX xyxXX

XXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXXXXXXXXXXYXXxXXWX
0 10 20 30 40 50 60 70 0 90

ANGLE OF INCIDENCE

RVIS= 5 n. mi.

RT = Helicopter Detection Range

Figure 4-1. Case #1 Reflectivity Requirements
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lit ilRVO 1) .FLFC1L V1TY AS7 A FUPICT1o l OF Ati 'LE OF UI;CDENCE
4k,1L I L i3 5 6 7 0

U .... ***# .104l,1.14 l)e2j .0b3,244' .Onljq onI107 3 -OU3734. .1197520 nnfl4124 *15n099
lu *U//6 wri',73.5 19M24.1 P5 11nO OAM:!035 .1069pq2 -0!10631 .015i712 nhn,f49n .16,3b54

1:U . Uj.55 .0", t)# .3241177 .33(1173 .5nlsgp .*Oln4i .0454715 .43nl538 .042Q93 .1P4861
3u UdU03 ..)UuJl .032779 .3t546 .0n6ii, onsl~7 l .01fJ213 .n04919 n1l3ROj .004'493
(4J . uuUH14 . OfU AWV . 01,03,j4 .*o,jt)9 77 .0045', *01,3 .0oul7n .0036n9 nn4lrjq *0n016f

tju *uIUdlPiz .,w4-
7
5 *ul,)7,B oUu4!367 .1n45ja .OtAisa

3
l .005309 n86356 .047903 *Onnr47 1

. ubbu *U.~9 -114 91.5 Ol)75
9  

.0Ar,97 lp 00711 1 .047(,27 .1947A9 .0663P .0140 '
/ U u,e44b .;4,,, .Nf37., .U4n3~24 .026248 .0jnj7,4 .092915 .6029A14 .260581  .015278
noU .0U1IjL3 .)2u,,9.$ .UJ

4
11

2  
.309)596 .0152ts2 .00V4,;R *00U727 ."0'5671 .0l75260 .004032

9JU

SUMMqAPY OF
HF'WiHFt iEFLFCIIVITY AS A FUP1CTjf)P, OF AN,LE OF MnCIDENCE

FOR ALL SUPI Pu-.;TION-S

10,1 Y
YA
TA X AX X A X X X x x X xxx xx x x x

lU-2 YxX . A X XXX XNAA XA,XIXXAX XX xX X xv XX A,x XXYXXYXVKXXXXW xxx~v x x
YX X, AXAxXAX X~A YAi.(.XXAXA XXXXXXXX y XXXXYXXX X AxxyxxxxxxKxxxxxxxxxxxyx xxxx
VAAA;.,AKAXA :,X,,,AXA.XXXAXX XXXXXXXXY XAXXYXXYXXX,XK4YXXXXXXXXXXXXXXXXXXXX

10 -!) 1XXAAAAAAAAX K,,XXA. X XXAXXX)XXXXKXXXXKXXAVv XXX)CV(XYXX,A,x(XXXXXXyXVXXXXXXXXXXXX
tAAAA-AAXXAXAXX.X-XXXAX XXXXKXX XVW Yxx)Xyxx"yxxXXXXXX)XXXX
1AAAA,.NAXXAX XX.A\AJkXXA.K XXAXAXXYXXXXXXXXXXAYYXXXXXYXXXXXA,X(XXXXXXXYXXXXXXXXXXX

LU-0j )XAAA,.AXXXAX,,AX XXAXXXA K XYAXA XXXXKYXXXXXYXXA'VYAXXX XXXXXXXXXXXXXXYXXXXXXXXXXXXXX
AXAAAkXXXAXXKXXAXXXXXAXXXXXX XAYXX xYXXYYXXXLXYXXXXXXXXXXXXxxxxyxxKxxA

a lu ' 30 40 50 60 70 Al 9
ANGLE OF IMCIUFF"CE

RVIS = 20 n. miles

RT = Helicopter Detection Range

Figure 4-2. Case #2 Reflectivity Requirements
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REv,ULREO R.LFLECTIVITY AS A FUNCTION OF ANGLE OF I4CIUENCE

Ai4GLE U 2 . 4 5 6 7 8 9
0 ******** .019297 *u17359 .0,1047 .U25236 .035949 .031475 .057016 .070168 .088270

10 .1u10o .114317 .10v366 .147)49 .054297 .042046 .033o39 .03122b .3b657 .099216

2U .u49U7o .u*O,J3 .413959 .247891 .314085 .022846 .029442 .313381 .0264o4 .084756

30 .Uo3u4 .t411oo .J21b94 .1o9b03 .12i630 .036108 .024t97 .028021 .02!104 .024357

4U v%3645 .03774.3 .u3u162 .00785 .023118 -U25932 .023.43 .020674 .036708 .029796

bu .0)7J:6 .03243 *U43-od .'1225U .062352 .078226 .06U344 .052130 .0292o9 .032241

ou .Ue97;,d .U327e-9 *u3u233 . ),'4161 .0b4265 .075137 .U96976 •117321 .146261 .110781

70 .UV78z7 .1427j3 .15db5i .111342 .140114 .129950 .131300 .3b474t .162861 .213b00

8 .345074 .u2l12 .231393 -223o09 .123129 .154087 .129183 .12570 .128318 .184402

9u .0713 5

SU44ARY OF
REaUIED REFLECTIviTY AS A FUI.CTION OF ANGLE OF 1lhCluENCE

FOR ALL SUN POSITIOIJS

Iu+I I
fA
YA AXAX Xxx X AA AXX XXXXXXXXXXXXXXXXXXXx

.-2 fAXXAAXXAAXAXAXAXAXXAAXX,XXXAXXXAXAXXX
A
K
X X X X X X X X X X X X X X X X Y *X X X X X X X X X X X X X X X X X X X X

A
X X Y

xXXXX

,AAAXXXAAXXAAXXAAXAAAAAAAXAAXX(AXXAXXAXXXXXXXAXXXAXX AXXXXAXAAAXXXXAA
X X
XXXXXXXXXX

x
XXXX

IAXAXXAAAXAAAXAxXAXXAXXXA AXAX (X%AAAA.(AXXXXXXXXXXXXXXXXXX XAXXXAXAXXXXXXXXXXXXXX X.XXX XXX

lu-* AXAAAAAXAXAAAXAXAXAAXAAAXAXXAXXXXXAAXXXXXXAAXXAXX XAXX XAAXXXXXXXXXXXXXXXXXXX XXX

IAXAAAAAAAXAXAXAXAAAAXAXAX(.AXAAAXAXXX (XAAXXXXXXAXAXXXAXXAXAXAAXXXXXXXXXXxXXXXXXXXXXX

IvAX A AAAXA A A AAAJ(X AXA AAXXX A XAAAAXAXXXXXXXXXXXX
X 

XX AAYXX
X
AXAAAXXXXXAXXXXXXXXXXXXXXX

X

AAXXAXXAXAXAAAAAXAXAXXXAXAJ(XAXXXAAXXXXXXXXXXXXXXXXXXXXXX AAXXXXXXAXXXXXX XXXXXXXAXXXXX X

u lu C0 30 40 50 cO 70 60 90
AjiGLE OF INCIDENCE

RVIS = 5 n. mi.

RT = Helicopter Detection Range

No Overhead Window

Fi.gure 4-3. Case #3 Reflectivity Requirements
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REQUIRED REFLECTIVITY AS A FUNCTION OF ANGLE OF INCInENCE
ANGLE 0 1 2 3 4 5 6 7 a 9

0 .,e**** .000001 .000009 .000076 .000001 .000003 .000014 .000141 .000015 .00021A
10 .000029 .000019 s000261 .000365 .000175 .000026 9000094 .000058 .000099 .000268
20 *000037 .000104 .000721 .000791 .000S52 .000036 .000130 .001007 000907 ,00030
30 .000030 .000001 .000106 .000482 .000023 .000036 .000031 .000019 ,000014 #000017
40 .000004 .000001 .000001 *000013 .000001 .000001 .000001 .000013 000001, 000001
so .000004 .000021. .000091 .000025 .000154 .000050 v000033 .000139 .000081 .000001
60 .000050 .000001 .000089 *000134 .000172 .000081 .000071 .000311 .O00151 *000275
70 .000102 .000351 .000666 .000101 .000208 .000101 .000145 .00119 *000476 000099
60 .000003 .000582 .000104 *001266 .000130 .000032 .000007 *000010 .000333 .000018
90 .008913

SUMMARY OF
REQUIRED REFLECTIVITY AS A FUNCTION OF ANGLE OF INCIDENCE

FOR ALL SUN POSITIONS
RO

10*1 Y
YX
YX

10-2 YX
YX x x x x
YX x x xxX X xx XX X x K XXxxxxxxxxxX xXx x x

10-5 YX X XXXXXXXXXXXXXXXXXXXXXx XXx X x x xxXExEX Xx x XXXXXXXXXXXxxxx xxxxx xxx
YE X XXXXXXXXXXXXXXXXXXXXXXXX XXXXXXxX X X xXXXXXXXX X XXXxxxxXXXXXXXXXXXXXXXXXXXXXX
YXXXXXXXXXXXXXXXXXxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

10S YXXXXXXXXXXXXXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXxxxxXX xxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
0 10 20 30 40 50 60 70 so g0

ANGLE OF INCIDENCE

RVIS = 5 n. mi.

RT = 1500 meters

Figure 4-4. Case #4 Reflectivity Requirements
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HE,UIHED REFLECTIVITY AS A FUNICTI1, OF ANLE OF l,jCIDENCE
A14.LE U 1 2 3 4 5 6 7 8 9

j **s***** .00oUo .000n06 .000047 .onnour .oon2 .000u08 .00POR8 .OMOOo .00n136
10 .uUUOl .nOu,12 .0O0o2 .000227 .0001u 00016 .000.)58 .n00036 .Onl006 .nO167

20 .uUU.3 .o0Uwbb *OuO448 .0492 .OOSJn .OOnnp4 .000o81 00n627 .onnb6 *000191

30 *uUolb .nUOU0O .000N6 .000300 .oo014 .oonop2 .000n20 .000012 .000015 .000011
4U .UUU4.2 .0o0W~Oo OO 000008 00noaso .000n 001011 .000u0 n .00m00s .000001 .000001

!U .uuooJ3 .0ooul3 .0o0o
7  

.00OU15 .ooo96 *oooAl .0oo2l .OOnA7 .00000 .000001
b .juUo0l .o0001 .00005

6  
000083 -OMOlu7 . .OOnO-l .OU004

4  
.000194 .ono94 .000171

7u uUUo0o4 .*nOduR .000414 .000063 .OnO129 .00M0F
3  

.000090 .000740 on0296 .00001

IU uUUO0U2 n0Qj62 .000no5 .000787 .00129 .00O0O .000005 .0000O,0 .000207 .000011

91J uUIJb44

SUM'4APY UF
REGULRED REFLECTIVtTY AS A FUNCTIOA OF A-4r.LE OF IjC!DENCEFOR ALL SUN PsYTONS

10
lu+l V

TX
YA

10-2 YX
YX x
VA X AXX X A(X X X X x x X x xx x x v x

lj- f(X ) X XXXAX.(<X.,XXA>X...XXAXX XXXXXXXX XXyXVXXX X xXxXXxXXYXvXXxXxxy XXWYX xx
YX XA XAAXAXAXXXXXAXAXXX,XXAXA XXXXXXXX X y XXXXXYXXX X xxXXXXyXxxXXyXXXVvxxXxxX
YT XX XAAXXAXXX XAXXXAYX,XXAXX XXXXXXXXX X X XVVXXxWXXXXxXXAxxXxYXWXyXVxXXxXxVXXxxx

10-i YA XAXAXXXAXAKXXXAXXXAyX
', 
XAX),XXXXXEXXXXXXXXAYXXXYAXYXXXXx XXXXXXXYXXXXKXXYXXXXYXXYXXX

AXAAAXAXXXAXXXX(X AXXXA,X .XXAXA(XXXXXXXXX(XXXXXY yXXXYXxXXXX.XXXYXXXXXXXYXXXXWK XYXvX XXA
0 10 20 30 40 50 60 70 00 90

ANGLE OF IMICIDEO!CE

RVIS = 20 n. mi

RT = 1500 meters

Figure 4-5. Case #5 Reflectivity Requirements
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REQUIRED REFLECTIVITY AS A FUNCTION OF ANGLE OF INCIDENCE

ANGLE U 1 2 3 4 5. 6 7 4 9

0 *..**e' .000 47 .000042 .000076 *000062 .000088 .000077 .000141 ,000173 .000219

10 **::U:;5* .000082 .000261 .000365 .000175 .000219 .000094 .000120 .000099 .0n0268
20 UOU124 .O00U4 .000721 .000791 .000852 *00017 .000130 .001007 .000107 .00030A

30 uUOI04 .000110 .000106 .000482 .000306 .000148 .000120 .000146 .0001i .000099

40 uUU117 .000102 .000082 .000058 0000059 .000065 .000061 .000062 .00014 .000093

s0 .uUU135 .000121 .000158 .00087 n00054 .00005 .000161 .000139 .00081 .000090

60 uUU084 .000095 .000069 .000134 000172 .000271 .000236 00n3l .000574 .000275

70 .uOU348 .00035i .0006o6 .000319 .000337 .000369 .000372 .001190 .000476 .000620

s0 .uU1592 .000)82 .0006b3 .001266 .000776 .001045 .001046 .001010 .001319 .001926

90 .uU8913

SUMMARY OF
REQUIRED REFLECTIvITY AS A FUNCTION OF ANGLE OF INCIDENCE

FOR AL.L SUN POSTTIONS
RO

10+1 Y
Y
YX

10-2 YX
TX X X X x XXXXXX

YX XXXXXXXXX XXXXXxXXXXXXXXXXXXXx Xx X XXXXXXXX XXXXXXXXXXXXXXXXXXYXXVXXXXXX

10-b YXXXXAXAXXXXXXXXXXAAXXXXXXXXXXXXXXXXXXXXXVXXAXYYXXXXXXXXXXXXXXXXXXXXYXXXXXKKXVXXXXKX
YXXXXXAXXXXXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXKXXAX

y
XXXXXXXXXXXXXXXXXXXX

X X
W
X
YXXXXX XX

X X
YXXXXX

¥AXXXAXAXXXXXxXXXXXXX X X YYX Y XXX

10-8 YXXXXXAxXXx xXAXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXxxxxxxxxXXXYxxyxxxxxxxYxx XXxxxx

XXXXXXXAXXXXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXYXXXXYxXXXXXXXXXXXXXXXXXX
x
X
y
XXXXXXXXXxYXXXX

X X

0 10 20 50 X40 50 60 70 80 90
ANGLE OF INCIDENCE

RVIS = 5 n. mi.

RT - 1500 meters

No Overhead Windows

Figure 4-6. Case #6 Reflectivity Requiremnts
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5. CONCLUSIONS

Fro the data obtained in exercising the model, we can obtain several

conclusions about the nature of the window glint. Theme conclusions point

the way to future work required in designing the window.

5.1 Effect of Visibility Range on Required Reflectivity

Figures 4-1 and 4-2 show the results of runs #1 and #2 with visibilities

of 5 and 20 n. miles respectively and reflectivity requirements based on re-

ducing detection range to that of the non-glint helicopter. This criteria

produces more stringent reflectivity requirements for lower visibility ranges

because the non-glint detection range is affected more by the reduced visi-

bility than the glint detection range.

However, if the reflectivity requirement is based on reducing detection

range to a fixed value, as done in runs #4 and #5 (figures 4-4 and 4-5), the

more stringent reflectivity requirements occur at higher visibility ranges.

5.2 Effect of Detection Criteria on Required Reflectivity

A comparison of the results of runs #1 and #4 (figures 4-1 and 4-4) and

of the results of runs #2 and #5 (figures 4-2 and 4-5), shows a marked dif-

ference in requirements based on the selection of either reducing detection

range to the non-glint detection range of the helicopter or reducing detection

range to a fixed range (1500 meters in runs #4 and #5) as the detection cri-

teria. This result points out the importance of selecting the criteria to be

used in evaluating window modifications or redesign early in any future work

effort to guarantee the proper evaluation of proposed solutions.

5.3 Effect of Flat vs. Curved Windows

Early evaluation of the results of exercising the model showed the lar-

gest glints came from the large flat sections of the overhead and that as sun

5-1
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position relative to the helicopter changed, these glints caused very strin-

gent reflectivity requireents over all angles of incidence. When the overhead

and thus the flats were removed from the models, as in cases #3 and #6 (see

results in figures 4-3 and 4-6), the more stringent reflectivity requirements

were reduced by an order of magnitude.

This implies that any window redesign should attempt to eliminate flats

and should probably attempt to achieve a minimum value for radius of curva-

ture.

5.4 Use of Sunshades

The goal of using sunshades would be to block off certain sections of

the windows which caused the largest glints or to limit the angles of inci-

dence over certain portions of the window to ease the reflectivity require-

ments. It appears that sunshades would be sucessful in achieving this goal,

but that they alone would not solve the complete problem of reducing sun glints

because of the large glints remaining over low angles of incidence. A more

detailed investigation of the effects of sunshades on both reduction of

glint and reduction of pilot visibility should be made before a final

recommendation is made.
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APFUDIX A

LISTING OF

DIGITAL CGPUTER PROGRAM

FOR

COBRA WINDOW MODEL

Segment 1 - Normals and Effective Areas

COBWIN (side window) .............................................. A-2

COBNOR (overhead window) ........................................... A-8

Segment 2 - Area Contours

COBWIN .................... .. ....... ..... ... ... ... ... ... A-I

NORKAL (data block for results of segment ) ..... ............... A-15

PLOTT (subroutine fore( . F plots) ................. A-34

Segment 3 - Brightness Factors, Detection Ranges and Required Reflectivities

COBWIN (also uses NORMAL and PLOTT from segment 2) ................. A-37

CONFRA (subroutine for continued fraction expansion calculation
o f r e f l e ct i v i t y ) . . . . . . . . . . . . . . . . . . . . . . . . . . A - 4 6

A-1

UNCLASSIFIED



UNCLASSIFIED

,,Jj h C(Jdh .J

I.,'ILAr vtH urI jVAC 110t FOr(TRAN-IV DATLD JUNE e,1965 FiO008
Ii CoiILkLAliUN WAS 0),L ON i05 LJEC 72 AT 14:21:24

,!E. O Rt,Y POINT 000OU

. 0lU L Ld,L U'a.U (oLjoCK, i,mf:,, ; LEnGTij)

uu) L *COL E Ju132?
UULi *ATA Xj4  5 3 1
tU I I u',jL,. N K 0 U0,OJ

LII'JL C xF -k.LN C. (JLOCK ,AAF)
uiij.3 Cdb
U t}U . S1i f'

u k)0 " ) SOR r
k) J L) o 1 I A:4J2

U(Ju 1 NfXj .

JJ 1 L '4102$
uLJi' ;4wJi )$

,k u L ,bji,:A1 r64'4 17 )J VARIAjLES (13LOCK, TYPE, Pr-LjTTVE LoCj,TION, "''MF)

.)u" -t 4 ')b. 1,12F uc I,1 0.54470 103F 0 n r () nr4472 I )-F
Jll 'I ojiU /') I.3 ; 53101 000074 147G .!1f0 tir,4451 2 F

,Ju I LJ u;-.52 2?4,3 do O 000174 23L ;I I 1 0 162 ),G
&o ui UJul.O 3 L kiO0 00052 .5 30 LOGO Or,l-11 .- .G
;,u 1 L'KJ 4 ') 4,LL u 1) l1 00050U 49L onol q o, f' 2 4 0L
IJuUU N ,J -,t5 3 4 A ,G L; Uoj R Ub445o AP4OR o n 0 0l R),-4413 A j1 2

OUJJ ri ut'+2 i? A441 J :0j R Ob44b AR12 onNO I nr74441 AR,,3

0 UE r< u ubU() AI AA2 O 0U u R U'j443b A12 r'oO0 u R , 4440 k,_
u,uu) t< u,JuuU 0 L.) Ui,I P 0!34373 OEL onoO 4 4. 4.02 LU,LTFM

j,)Uu rK 4: .U1 ;)'LZ Kujui R 054434 rD 12 no0 R w-4437 1) 2-3
)uUU u !) U) 0'Thu u 054345 ICRD tlnf)U I il,o4"170 II
Juuj i J)t,.5 iIx u O0 I 054405 1'1L0M ,snnO I fr;4 144 10! T

A2

UNCLASSIFIED



UNCLASSIFIED

UUUU I u)t./ IAL u000 I U5440t IXMIN onnU I nr,4376 IX.IL

uUuU I1 uj,.+3b6 im U0Ur) I 00'436b WA (nllU I r-AW im7 ,xy
klUU I u,),t1t4 W4I( " 1 JV0 I 054362 NJMX infn0 I i 4305 !jj"XY
IuI J ULULd uo,uJo T UO0j R 054351 SX 0n o 0 R ,;4352 sY
,oJuL u 1,,.f X JaUo P 054364 XA ohnO R 90420 X L

,J0U U H UiIo ")) X fjF R 02676,3 XT2 rln(o)U R ov6071 XT.5
J Jt0U K 1'J4410 X12 U l)Uu R 054414 x23 OnPU R o'4 420 X.j,i

j J U P U1JI,f YL Ji)ju R 054432 YNORM nn0 R n 2 15 7 Yr1
.tju j u,* /lU1 Y14 u,, p oo1332 yy Qn00 R 0'4411 yl?
!JUuo R Ut4 ,D y41 007072 z NnnO R 0 15316 ZL
uuOu t W),0,0o zl3os J001 024461 ZT1 OnO0 R 0-3967 ZT;.
oJjU R uLoO4 "ZZ uoOI) P 054412 Z12 0rnO0 R It,.441 6 Z2.5
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•u. i j..,U, lo.430 9U.UbUv-.U6907t .9h876 .1297, .423b9p
..-iu7•.o6 lu.3UOp 91.070v-.071b4p .9h642P .14449o b78bepi -lu7..50P, lo.14ut ? 9. li• p ,-. *oc)7U v .9818up .1744up .tb52d #

i-.u7..50, lb.9but 96.0UP-.Oo792t .97713P •1994s, .7652o
lt. .- jU,l..'I+U L4.U 2 UP-.Obl7Uv .97232P *4232up .b887bo

i- 1i s.JjU, lb.bU0P 9b.OUP-.o0535, .9b,559@ o2b2but .b7155,
.. i-iu7oo..jU# lbo.13l) 95*97U-.0404l, .95879# .?.79o7, .72331t
ito i-iu7 .jUp 14#940# 96.9kUt-,03823P *95584# i2bAbu# .24134P
ILI. i-,u7.j0, 14.oUUP 7.8bUp-*02630p .94080t .6124ut .24bup

1-iti7.s.)UP 14.eUOP 96.80U,-.1370p .9241bt .3b439# .19572,i1 -iL,7., ), 16,*7700 '99*7UUP *OU.097t .9U361t .6973u# *1704.,
Iw. T1-lu7.o, 1.LbO, luO.570P .0U510t .67661t .4b32b, .14879p
' -l u7...)U, lL.9UOP lul.170F *05323t .67015# .459but .1049it

:i7.,jO, 12.btEl, lUl.720, .01875, .6h289, .bU31ut .,e,359ktr-,.. 1- i, i!*: uu 0uu f, 17 . 0 0 U P bb .b l Op -.10u b4 v, . 9'J42 5 t uU U vU 2 . 271 0?/
' -- ,J/AiA (A (l) 0' (h,) tZ(jq) P AN ) PYNOO) PZN(Pl) ,PAW N l') fiv=19p,)6)/
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1-102.0jot 17.040P d6.6oUP-.U96Tp .99502t .00479t 2.b4461t
9. 1-ut2.ouop 17.020P 67.62u,-.0650, .99570F .U2417# l.b084o,

ei. 1-lu-.O,o, lo.960P 68.64UP-.07538, .99509P .05340, 1.0U36e
1-lt,;.u00 lodbUr 89.60,-.0973, .99364P .U761, .7761,
1l. ii,.00 f lb.750t 9U.64u#-.Of,475, .99143P .0953e# .57549

0. -I..uuup lb.5bO 91.6 4 UP-.06074P .96729P .1263up .47126#
. 1-Iu2.uuot lb.40UP 92.650p-.05560, .98398P .1447op .4U025,

Ju. i-IoL.uk,P 1.170p 93.ieUv-.U4925p .97640P .lbObu .32252#
).e i-0Lo.uuup 15.9009 94.60U-.U4089t .97046t .205,?b .29047,
J- 1-iu2.uuut 1b.610t 95.560p-.0472v .96532P .e2357 .26375,
Jd. I-lu2.ju? lb.6Oo 9o.5UUP,-.O5061 .95723P .24786P .33obr
J4. i-luZ.uO,O 14.940P 97.430,-.02311P .94471t .28271P .e837v

I1-i.luu0t 14.540# 98-.35U,-.1485 .92880P .32026# .185e,
l-uL.4u- 14.070P 99.250,-.00799p .90251o .374b9 .6bu,

,. I-lue.jOof li.540t 10.100, .00034t .88090P .4125t .146,1,
.-i.ujU 13.000# luU.940, .01016# .6687o, .432U/p .1403up
.-iu..uujo le.4iF 101.7b0, .02406t .o593, .48117 .12891p

*o I-jL,Z.oiUU, 1.7bu0OU 102.520U0, o02131P .79374o .b3bb7,.117U4/
. u AIA A(N) p Y (14) ,Z(N) ,XN(I) ,YN (N) ZN(N) ,AN(N) pi4=37v54)/

1-ifLo.uiJoo li.050# 166.241t .0120b .75030P 5bb,4u .1085o
1i -o2.uu0 1.3u0, 1u3.8bOv-.00821# o937 0, .o411t .u959,
1 1-iu2.tjuo0 9.520, l04.4bUp-.03712 .b2681t .u9946t .89100
.- lu,.uu0 d.7d0, 1U4.900t-.072b4# .bb8Ob .73371P .073u7p

o* 1-lu'.uuut t.0000 lOb.31UP-.U7087o .45988, .754tb .10990,
41. -lt7.uoUO 17.400p bl.490#-.12088t .99100,-.038bu .3b414,

1-,. l-u.us 17.460t b2o49UP-*111i5P .99153p-oU54l4p .6211up
4Y. 1-1..ouf 17.b40 o.3.49Ur-.1U039p .99386p-.u34tb .979uet

I- ID7.uu0, 11.5bOp 64.490p-.09005, .99569t-.u005p 1.44547v
I-lj7.ou0, 17.540# bb.500-.06576, .9953p .02195, 1.4202bo

- 1-17.UO(J, 17.490P do.5U0p-.07943, .99573 .039blp 1.2b95e,
.iio7.ou0, 11.430# o7.490p-.u71U7v .99550P .U5245# .94292#
1L-1,7.uO, 11.640, od.47 0#-.0h451v .99403P .U748b .70094,
.-l.7.,uuU 17.;.,0, (9.4bUv-.05694, .99164P .0985up .54041.
.- 1b7.jut 17,Uf, 9U.460P-.04908, .9d862v .12234. .45751,
.- ltj7.uo, 1b.880, 91.46UP-.04309P .9H500P .1434/v .6b47o,
1-lt7.jutj, I.,o, 92.43U#-.03468, .97975p .170U. .3253ut

3,. l1-l 7.uuOUu, iu.4200up 93#4U000,-.029?bp .97356, .194o3p.26177/
A k (A ( ;j ) P ( (jj) , 9 (,4) v Xi (N) v YN (N). ZN(N) ,AN (N). pi 55, 2)/

. 1-l.7.uiO, 16.120# 94.3U#,-o0234l, .96449P .2759, .24703p
be- 1-1L7.uuUp lb.81up 95.6i0,-.U1707, .95926P .2437U, .2289up
o,J. 1-i57.u0o 1b.460. 9.25Ut-.00926o .94997, .270bee .z0775,
oy,. 1-lb7 .uu, l.U900 97.17U#-.00435# .9391bt .2971or .18719#

. I-lz)7 .uJp 14.hbOt 96.0bUt .0013be .94201, .33667# .1t8bbp
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1-ij27.uu0v 14.U00, .9o0, .005UP .90577# .368bir .152be.v
l-l7.jUU,P 1.Aof. 99.8U, U-0ll .bb3bOf .o4U8ot .13947#
l-l:7.uujt 13.140P iuO.b)U, .Ub58o .85433# .b4b, .12524t
1-10T.uUur L .b2O, lul..42u, .Ue177P .b2333t .49781, .1161.

lu. i-i 7 .uuU. 11.bS3OP lUe.lbOr .0,OUlP .79453 .b376ep .10893
-1. 1-lT.uuU , 11.20 lu2.840, .03494, .7!02or .b823u .U96bUt

... V-1t 7 .ujU. 1U.470t IU..'uup .U4207# .b9789P .t38bov .U96bb,
-, - 7 *uuU 9.bbOf lU4.U9U, .0526b# .u2137P o7105U, 09176t

. 1L.)7.uoUt b.d68O, 1u4.54U .OU,40. .b4584p .75777t oU01U4,
/j. 1-i.7.ujos 6.UO0 10.960P .06391, .42962P .9Obt, 1.bU43bp
lu. I- LV.-uUoU 1/.T7U 17.5eUp-o0.827P .93391#-.U35e.') .,'379t,

. 17.70, o.52U,-.0707, .993 ,-.U50be, .b87;el
,-12..2:euO, 17.8uU Ot 79b6o..Ot-.08936v 99479r-.UolIp.628b/

i . AIA(A(A), f((10v,Z (1)PXl M), rYN (N),PZN(N),PAN(N),o i7=73,
ou. 1-. ,2. :70, I1.3tOP, bu.52U,.01949, .9971-. oU388b, .l4up

.. -Li- .. .iO, 1/.900P o0.5k0,-.0909p .9952.O124. I.u1343,
.-.. /.U, 17.920, b2.530,-.Oblbf .99655#-. ulu# 1.u280o,
,-i-.c.eO, 1/.94UP uJ.50,P-.07273, .99713v-. U544, 1.3311ir,
1-1.. 70,o 17.920p, 4.5bUv-.Oo56b# .9975, .oU187.)# 1.48566t
1.L- .,./e 17U,U ob.55U-.O)282, .99717 .33eit 1.1389D7
I.u. 1-J2..1, 1.20P (.b.bup-.Ot033, .99612o .U5191 .1b2 it

. -2. ,LIGF 17.72ut o7.b5UP-o. o051 99455 , .075ro b7bb
£.i-l.o.uUOP, b.0U, 4b58p.. *08 .99219 *U964tbp o45O7#C., o-. 1. 0 /U 11/.4+3U, # -- ). 5t)U v-o U 5147b v • 98 838, p 0124/1 p .658u

V..- 1-1..: /0, 17.2bUr 9U.54,. u*b64v .96564, .13959 .0197
i-i 2 ..:7U 1 9.U30, 1 .2UP-.Ok994p.0, .0305 .11b5bu .0275Ublu,- #-:,_." U lu. P30 , Lie*5UJp-.0255fo .97531# .16 t b #e4g5b4t

/O.. I-../, . )o, 9.41p-.,. 02001t .9t)994, .2079 .-e59b#s, 1 1 Z.:/O o.200t V4.40UO -. 0161ep .9t)134t Z7343op *1942b#
lb,-t;. d, i. bl), "s5.340,-.0177i t e9530UP *2577'j .177Uet

1J. -1i je t, 10 o. 4 H0, r 9t.2d u P- *Ul)971 P u *94411 o282ebtl *16419P
v,. 1 -. Z .,..I ,JU ltI .u9uOut 97.19 UUO ,r- . 0e34 #, .9ibbb o o3UU89 #9lbu92/

lk-, A,_,1-1 PI, , (H),fZ ( 1),^ N (h') f Y1400 pZ1h(0),tAN (N),hI14 91,p108)/
IJ I'I .- e IU,v 14.u50t 96 # 1U U .U J37e .91718t .64 1,6L) .13607r

7u . I-i-i. . .1 . 4U ,P 9 t6 . O9tu 90 18 9P *.b9431p , .)b5lu p.*12211o
1 U .- l c- .- u, P 1..010O P -9.840,v . Ul1. 51 . b7810# .41134t . 11341

t,,..'J.. , l6.oU20t lUU.670# .0]9hbp bb252P .451bo .106b #
11 ... . -l)., , 12.390, 101.47U, .U*1249 . ti1794,p . b 041 P .U9673t
Iwo . I-±b.k /d b 1 .7000 lue.2UovO, 9 o lb t .77439p .bbl4ut uoU up
LU:. i,*-u / u 11.9uOt) liU .9U .0'5678t .72305# .0171,-# ub246#

Iu . 1U -7 , I .. IuO , IU6.4i0, .(jl+72bp w ) 779p .6bUblp .ob57o#

luu. f-lef)i,, .. IOt, lu4.32UP .O(.r9O7, .!jU2B9 .773.;, ub6e14,
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.u,o l-Ii,c.dIJ , b.101 U fl4 .6'u .Out9,? . 4636P *935b9o 1.295bjP
IJ, Li -1 o ..,,1) 1 1. 7 juP 76.hUOO -. 0it35ibt .991fbt-.U9O39# .17533 P
Ll. I -+ I . 1) UP I-10o P17. ] 7.13uo - .[0+2 04, .99105p-.11091P .4921or

11, I-* . U, f I.91 /)II o.79ut-.0146540 .99444p-.u834,up .UB80 t
1,l-,o..uP l1.UlO /9.79Ut-.V)205, .995bUP-.U664b .723bipi i-t. 1-141 . LUP, 16.130t cU.600p -. Ul-,3Ult .99740P-.(j4lU'.l 1.109bo,

11i -146 .a,fo, lo .170P c,l.huUP-.O')397P .9980bp-sUl9b ut 1.120469
i, J -t C,.- (10[,UU 1d. 17U b uZ 0u te 81 :J,Of-.Ob _)3P . ,9b53, .UU283tc2.lU544/

i i . I /\ (A^( ) t (,),'Z(Ci, , A ,Yn=(i, ./r(rd) A J(N),1.=109,,l b) /
1I. .- t.~U lh 18lbOt o6.81UP-.[b74# .99838F .U192,.# l.?-7 81of11 . -tl * J. 10,I .110t 04.eI0#-.U,458bP .tj9795# .u3917t 1.6$86bit

±,,•1-146.[U l - t 10 UbOP ub.bilOv-.04LHOP .997b2o .U476-., l.u29l7t
1-14,..tuU, 1I.9 AuP d3.Fl,Ut-.Os+, .99487, .U79!UP .bOBUUf

I 17..+f.;V 17 .et40 tOb.hlUp-.jl54)1, .9ti894, .12776, .2443c
- -. i--,b .,u , 'J.UU o .)UP 0 .blUt-.0,502bt .98491,P .1512.5o .391 4-

L4 , P .,i)fl 9U.79u,-.U 710, .9b157, .16754, ..4399Pi., i -t 6. u P 1 1.070P 91*7t)U,-.U,.294P .97568t .193.e , t .te9 27,
I.J-1 h..)P lu.blof 9o.7UU,-oO2 . b , .9693t, .?lbbu, .,:b61Li,x,,. -146 .u b IdUP 0.5";10 93.tbUP-.01!531# .96063P *.i46bu,r .2 4 011,p
.+ i1 .-. w,P l oD.1ot 94. bUt,-.U4t)2, .956u7t .- 5770Jv . 203,

4: .J , I . ,el 0 'jb .540 P- o01 N i) *94944, .)275.up .19914,i-1 I-1't, .:,,I -j 10 .4c,L P ,io.4b0,P- .0 f)S-tjP .92475P .63i 9ULP .i717 tj ,

.j. ()1 ., u , 1 .02,0P :07.37u, .U- .9,.91 2 9 # ..364oI, .164
I i-T6-±t.. , 140kl . 1.bU0 .d? ) 70, .L3)6 9 P.97,)40 .15247P
-. ,+ l -- 0 1O.4 ' 13.u u U 9.150, .U10?7, .i0773u, .430uIt .14014,lO .1 14 b.. .,)t , 0 i 0 1 .4 7 0u,P 99.'9409 ,{f .01704P k.t)OlOv, .47111#.lLL)31/

, * Ji A A i ) P i (h.) ,Z(r4) P,XN (1 ) PYN 04), Zrj0 1 PAN (N),p,,4=127#144)/
1O • -14 b . Ji , J l- .?"'U' 0 1,u. 7bud, .U 1S 4,# .i;2 129,P .51261#, .I elI e ,
1 j, . )- .u ;ri, P 12. ?u , Iu I. bLU,t .02927,p .7b53OF, .b589.), o. 12u 9p
1 j ,1,. C- , .. .- , "' Ii.b , t 1 P Iu2 .2.. U, .0.%4 7,t .735973P .o U8,:: # * 136t9 P

14' . 1-14P .,+ -l, 1. 3 (It lu -. U , .0 7 .1 7 .o7057 , .ub231, . U992Jo ,I14+,. 1 -1', i. H), lP IU. 0 10 f, lu J. 4 U, .U ')l67,P .t9363,P .76 91 t, .ub2 7.),t
14-.-.JU, 9.Ze0p iu.H40P Uo444t1 ,b2043p .7974, .8179,14,. 1-140*Jo Up 6.:,q40, lU4.15() .07901p .4')076, .63 769P .UbbU6o,
14-t. +-,., i U 0 0. UJ 0() P U4 # 0 0 . (:)544 P . :.3 4 29 o. 94 0 U , .d l 6t3 ,:P
14., l-l 6.),) 17. bLl0,P /t5.6uuP-.U,+27oP, .914433,-.U6t811, e sI bbf
1I .l-4 .i L .94 f, lb .8UU -.U +L 7 1,v .91170,-.10.34r_, b51ulp

1-i'l. -4 J P I d .u H0; i I. hbL L -. U 0441)b,P . 42 72,P- .U 96,,,), Pb78Sb9t
I4u 1-If4. . 4, 1 3. 11)'P /6o.6uOP-ou 32b, .9Qti08P-sU76uo,, .729ut)o

I 4'J. 1-14joilUt 1 b .e 6 1i9.bgUUP--U.041 9? . 44bE)9,P- .U 59t) 1 .69249v
iJ it. . -14j .jjUp I b.)4[0], uu.AUuP-.Uil155o .99805p,U 9b,_, 1 *,3381 -,
I . J1 4 6 ' .j ,jU p 1 -. ) I,iL V u l. b lU p- .u J 9 o7 t .9 9 R88 -d - . Ul 9 6 t)p l .b 2 8 2 o f
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lzg. 1-146.uUv 16.3BO o2.81U,-.*387bv .99919. .UU489v 3.b4467,
1-143.00, lb.36UP 63.810,-.03673, .99891: .U222?. 1.84879P

13,. I-l43.:)UU, 16.31UOU, b4.81000,-.0365, .99808t .U4227,1.2o507/I U L)AI A (0 ) PY (N),vZ (14),0XfJ(N),vYN (NJ),PZtj(N),eAN (N),p 1=1 5,p1It)/
1ju. 1-143.juOt 18.240P db.800,-.03282r .99668p .Ub2o7, .8223.,
1 0. 1-4i3.t0)U 18.130P 66.780p-.02878, .99442# .U872ep .b3477,
lao. 1-14.buop 18.000 b7.7b0p-.U285U, .99226, .1039Uo .5 384b#

l. 1-14 3.u0p 17.840t u8.770,-.02524, .98929, .12399, .4544,luu., 1-143.bUoP 17.b60p b9.76u,-.U249b, .98598P .14229P .394b0
IUA. 1-143.~U0t 17.4bUt 9 U.7 3 0,-.U217b, .97993, .17041, .3247o,lur-0 1-143onO00 17,190f 91.7Uup-.018out .97336p .197be,' *?872U#
lo. 1-14u.pO lo.920t 92.6b0,-.o0542v .96769f .21734p .25747,
lu. 1-143.oU0P 16.600. 93.600,-.U176P .96008, .2422be .23217P
luz. l-143*juOP 169290f 94.530p-.00755F .95572, .2535bt .2179i ,Iou. 1-146.uop 15.910P 93.470. .00150P .93892# .29964# .1919bp
lot. l-l4 3.zuO 15.bO 9o.350, .00329P .92736P .3240u6 .1716bt
lud. 1-143.L0 15.060, 97.260# .00570t *91501o .35156p .16429t
1o. 1-143.300P 14.570# 98.120, .0()872t .89364v .39147p .14581p
l7u. 1-143.uO 14.050# 98.9b0, .01573p -87438. .42354t .13548P
1/±. 1-143.bU0 13.470P 99.76P0 .02031t .64484v .46919t .12549plh.. 1-143.'a0f 12.b40p 100.50U .02709p .82012P .50244P .11735r17.j. 1-146.D00P 12.20000. 101.32000t .03380P .788b0, .4253p.11u02/
17#. uAIA(A((N) Y(N)'Z(IN),AN(r),YN(N),.ZN(N),AN(N),N=163,18U)/11J. 1-l4j-:jUU, 11.47U, 102*0100 *04314p *72728t oolOUIP .1014ep
17u. 1-143.wUp 1U.700v 10.640 .05150, .b7139v .66384, .0953ot
1/t. 1-143.bo0, 9.90t lu.190, .06041# .58502P .73464v .0909bf
1y. I1' 3 .tuO, b.980P IU3.640# .06984# .*47620P .80721. .09319v
17v. 1-146.Ju0, 8.000v 1U4.010. .06481P 935230o .933b8 2.u1327o
lou. 1I-ib.tiot 17.00F 74.880#-.04498, .9 8 8 9 8,.1039op .1b892P
ld. 1-138.700, 17.990P 15.860p-.0438b, .9 8 5 5 9,-.1432ev .460b
10.. 1-168./U0 1d.170p 7o.860p-.04390# .98868#-.1251 ' .b1224P
b.i. 1-lio.uO, 18.300p 77.840,-.0312p .9933bt-.09292F .b797jv

10-4. 1-i8.7U, 16.400P /8.830P-.04129# .9957b,-.07177t .89420
loi. 1-10.100, lb.480# 79.830o-.04022o .99713,.05584P 1.13955v
lou.. 1-16b.u, 1.540p o0.840,-.03628p .99839p-.0352up 1.30624P
1/. l-16.1jO, 18.b0 b.840#-.03429# .99929,-.00732# 2.4371bp
lu. I-lilo.Of 18.550# o2.830,-.U3321p .99930, .01327P 3.09264#
10-. 1-18./U, 1.520# oj.62U#-.03121# .99895# .0284up 2.Ub63b6,
I-. 1-i.)/UU, ib.4700 u4.840,-.ue723v .99792P .u4db4 1.13707p
I'. 1-13 8 .7u0, 18.380# ob.840,-.02b15p .99570, .07724# .2bll
10. li-.ui999, 18.2bu0U, 8b.84U0PU-.02530# .99337# *09833P.6u760/19J. jAiA(A(1N)PY(C4)#Z(l )PAN(P.)FYN(N)PZN(I )PAN(N)e; I'4=18 #19b /
199. 1-1 u./00, 18.1200 87. U#-.U221b, .99032t .1195up .53551F
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1-16b. uo, 17.940 68.810,-.o2015P .98682p .1411ev .47283#
1 -loS)./uu, 1*7.75up 099800P-.01533# .96363t .15721P .41802p

191. 1-1.08.100, 17.520 90.780,-.01372, .97704P .18692v .35494#
19l. 1-1J6.1UO 17.260v 91.74UP-.01056, .97044t .21152, .3120b
I). 1-J8.U0 16.9b0t 92.72UP-.00766t .96283P .237bU# .28601,
2 0u. 1-1 3./uO, 1b.b30 93.680,-.00601t .95223t .26877t 25041,
?. 1-106./11up lb.250P 94.620,-.00179, .94135p .29767. .22803,
?u,. l-lb./u?, lb.860P 95.5but .0u47bp .93301t .3178bb .21229#
2uj. 1-1lb.7uO, 15.430. 'i.45U, .00700. .91926# .34823t .19293,
Zu,. 1-lib./uO, 14.980p 97.330t .01185P .90500. .37589t .17791P
?u. I-ljo. IUP 14.470. 98.200, .01384, .b8009P .42141. .1629t,
2Uti. 1-138.1U0 13.910P 99.030. .01973P .8545bP .4615?. .14931P

-u. 1-38.7u0 13.310t 99.840, .02329. .82682P .50181P .139b1,
e,u. l-lj8./uUp I?-.b60p 1U.6U00 .02907F .79120p .54615, .12935,
2ug. 1-168./uOr 11.950. 101.340, .03804p .74665P .b9869# .1234b
21u. 1-1. 8 ,JuOp 11.190P 102.000, .04565, .b8852o .65557P .1140,
2±. 1-168.u9999, 10.38000, 102.60000, .05517P .61574v .72331,.lU6bb/

JA IA(A(N),Y(),Z(N)PXN(N),YN(N),ZN(N),AN(N),N=199,21o)/
21o. 1-138.1u0, 9.bOO, IU3.050 .06410P .51929P .7910b .U957b,
21.. 1-168.7u, b.d20t 103.390 .07165F .43144t .83901, .09139,

1-158./u0, 8.000, 103.680P .06633P .33247P .9407UP 1.7109t
1-1.3.U00, 17.840t 73.810-.05307t 998340t-.12465, .14753t

2il. 1-g6.uUv, 1.080, 74o780-.04777, .97993P-.16699# .4028ep
21.j. l-I3.uujf Ib.260P 75*70#-.04508, .98829#-.125bt .b3747,

1-133.uUO, 16.400P 7b.7bO#-.0412b, .99211#-.1030., .b8511,
22u. 1-13.UUop 16.530t 77.750#-.03889, .99392#-.08843, .74363P
2L. 1-1)3.uUO, 186.20* 76.740P-.03751, .99645,-.065?dp 1.0573do

1-133.uoot lo.700o Y9.7b0p-.03338o .99781,-.0445o, 1.04079t
eej. 1-13).uuo, 1d.7209 dO.7b0-.03029P .99939,-.01504P 4.b0218P

1-ia3.UUOp 1.740 ol.7b-.02913, .99946,-.0074o. 2.78829t
2e . 1-io3.uout 18.730. 62.7bU#-.02603t .99942. .0152b, 2.44909#

12u. l- 3 .UOu, lo.690o 63.7b0-.02273, .99829, .04300, 1.22904,
21. 1-1J3.uOU, 18.o00P 64.7bO -.02042, .99696P .0b531, 1.06939,

1-13.UU0, 1.520t 65.700,-.0188, .99639P .07051# .9254b
l-l*3.U0, 1d.400t b.7b0p-.01592, .99299. *10082t .67041P
1-13;.99999, 16.2400u, 87.75000#-.01372t .%932P .12b07#.55348/

AI. AA(A(N)f(I),Z(N),AN(t)),YN(N),ZN(N),AN(N),N=217,234)/
1 -1.iJouo, l.060t 88.74UP-.U132, .98511. *14824v .46440t

23,. 1-i,,3.ujU, 17.630o o9.730,-.0084br .9b021P .1722bp .41412P
!3,. 1-1.30.uU0, 17.buUt 90.720t-.00489, .97578P .18951, .3669i,
e-). i-1Z3.uuUt 17.310. 91.6b0,-.00217, .9b660P .2234bt .31589t

Ju. 1-lJ3.uuOv 17.010 92.64UP-.00024# .96170P .23884# .29543o
eil. 1-IJ3.0uOt to.670 93.590, .00193? .95302P .26454, .6907#

A-Z

UNCLASSIFIED



UNCLASSIFIED

S-li3.uuop lb.3100 94.53U .UUU44bp .93986# *?97bLp .3621#
1-1:3.uuU# 15.870t 9b.440# .099bt .92159v .339bp .211b6p

e'4%. 1-1 3.uuU 15.420P 9u.3b0 01221P .91383P .35677t .20231P
24±. 1-l3.UOU. 14.950t 97.210# .01715t .89919t .38289P .183b6t

,-lj3.uuU* 14.430P 98.Obut .02133P .87630P .423sot .17204p
1-13.jU# 16.b50t 98.900 .02538P .84775P .46702t 9156b,
i 1-i33.j00 13.230t 99.710 .03155# .81466P .b2192P .14388

. 1-13.uu0# 12.b90P lUu.3uO .03695P .78429t .b412he .1123b#
24u. L133.uuOe 11.980P lul.020P .04372, .73983# .b010U4 .12849t
?-/ 1-j 3 .uuOp 11.210P 11.6b0t .05278t .b7299P 9bbSUu, .11944t

. 1-l.j4uuO# 10.68UP lu2.230P o0O0O4 # .b0276, .73129. .11339P
1-1)2.99999# 9,6bOO, 102.64000 .06855. .53118P .76644P.09417/

2:)%. UAIA(A(N4),Y(I'4),Z(Iq),XN(N),Y(-(N),Zt4(N)PAN(N),N=235,252)/

2 '. 1-133.uov d.7bOt lUi.04UP .U7355, .41237, .b731t .1166 ,
eb-* 1-lj3.uOO 8.000 lu6.2700 .06697, .28881, .9549/t 1ob9831#
2b... 1-1?7.ULO 17.880. 7e.b4U#-.U5273t .98408#-.12036# .1b(joe
2t+ 1-Z7.ule7j 1i.120o 73.620P-.04837t .97978,-.1674o, .4135up
4A 1-147.uuOt lo.310t 749600p-.042b2, .98633p-.137b9, obU739t

-eu. 1-1u7.U0, 1.480# 15.b90-.03675t .98962t-.1193UP .b8lbbo
4 , 1-1..7.u00p 18.ou20 7u.590-.03558# .99302p-.09bbep .71251P

1-rl-7UdU, 1b.710r 77.590p-.03161, *99548p-.U771b, .9584t
1-17.uuUv 16.620t 18.590P-.02821 .99738-.545b, 1.01711p

euu. 1-127.UuU# 18.860t 79.bOOP-.02338, .99922p-.02721, 2.417U5.
?o±. 1-147.duor ld.690P b0.610p-.62300# .99949#-.172a, 2.7065up
e,. 1-147.uiU, 16.900t o1.b30P-.01962t .99956v .00491. 1.854b9t
eu. i-le7.uuU, ldo.ib0 b.bkU,-.O1622, .99899P ,U353ep 1.60b9
eut. 1-le7.uuip 188O00t o3.61UP-.01334P .99837# .0479Ut 1.42811t
20J. 1-147.u00P lb.730P o'.600#-*01271, .99718# .b23e@ 1.02433#
?ou. i-147.uuO* 18.620P ob.610#-.0o841, .99458# .0b9U7# .7779b,
eul. l7.uuUp Ib.80t oo.610#-.0593p .99191P .1096up .b4123,
20%. 1-147.OU,uU 16.3auOup 87.60ojo-*OU412* .96d57, .12981.53625/

uJsIA(A(N)pf(i4)Z(i,4)FXN(N).Yh(N)PZN(N),AN(N) N=253p270)/
e1u. 1-1 2 7 .uu0p li.126p 8.590.-*000b, .98419p .1533?* .46281#
d.1.. 1-1 7.uoU, 17.900P d9.b90t-.O0O3b, .97939t .17489t .40524,
ee. 1- 7 .-otjU 11.640# VU.5b s0044#2 .97210. .2035b *3439b#
c/.j. 1-ie7.uUp 17.36UP 91.500. .0u518p -9b71be .22027. .3172bo
27+. 1-i.L7.uuut 17.050 9e.4bUo .0U745# .96024 .e4259# .293Ub,
)/.j. I-L17.uO0, lo.710# 93.40UP .01078# .94973P .2717t .596op

1-i&7.ubU lo.320# 94.33UP .01657t .93488. .30907p .315b,
J71. 1-i7.uuU, 1b.690# 95.230t .Olb5bp .92268p .33575t .2119U
270. 1-le 7 .uU, 15.440. 96*13UP .02007P .911b5 .3584b, .2b6
27v. I-le.uuUp 14.940 97.010 .Ue298t .89213. .9479t .18442t
e-uo L-&7.uUOv 14*4P0 V7.87U# .02145t .b6985# .43234# .170U9.

A-a

UNCLASSIFIED



UNCLASSIFIED

l 1-le7.u.UU 13.6100 'I.b9U# .03226t .3829, .4bolut .15397p
6.. i-le7 .uuJ 13.180v 99.45U# .03899p .b05989 .5212up .14042t

1-I 7.u00 12.5000 IUU.1909 .04281P .76943# .5662a, .13380,
i.7-lk.UuUr 11.770P lu0.870, .05038P .71191t .b2637t .12400,
1-147.uu0p 1U.960# 1u1.46U# .05703 .b4377P .bb85bp .11841t

2ou* -i,7.uUOv 1U.120t 1U2.02u, .0122 .57151, .7587w .11295t
do/. 1-l 7 .duOU, 9.49t)00, 102.3000, .07049, .4626, .bU395.06125/
2uu. .") IA(Atl4),Y(14)PZ(14),XN(lIq)PYN(N)pZt iN),AN(N),N=27l,28b)/
2(J. 1-Ic7.uuOp .b40P lu2.6U0, .U135P .4UI03, .8413op .U6224
29u. 1-le7.udu t.0,P 16i.-8u .06597p .29486, .9532ur 2.Ub973
e9.. l-ll..uuU, 17.910, Y1.520,-.05036r *98269#-.1265Ut .14540

1-11,.uuUp lh.loO, 72.490,-.04405t .97819,-.174t)bp .39252o
lg,. 1-141.uuut lb.360* ?3.40,-.03838# .98515,-.1450ep .48637t
29-. 1-lfA.uuU? l.bb4, 74.4b0,-.03479t .98859t-.1261UP .5375bp

1 1-1.JJuUt i.b8u /b.440,-.02900 .99305p-.097but .b85?7p
;9). 1-le-1.uuot lo.790F 76.440,-.02506t .995b6#-.U771u .89141t
291. -1.l.uUjr 16.680p 77.440p-.02111# .99730p-.U59864 1.0347P

u. 1-14'.uU l.940, 7b.44U,-.01618t .99885p-.U374or 1.54143P
2J. 1-14u.jUp 1b.970, 79.44U#-.U1399P .99962p-.1989# 2.98152t
Juu. i-1.uuop 16.990. 60.45UP-.010960 *99981t-.0074e# 2.b990b
3uL. 1-L1l.juU, 1.980. 61.4bUp.00677, .99974p .0149ef 2.492U1,3 ue. 1-141.uuU, 16.940t b2.4bUp-.00427, .99895P .0374bp 1.55833.
.uj. 1-1±.-uuU, 18.870p b3.4bU -. 0203# .99774P .05737# 1.1594b,
3u,+. -1&:l.uu, 16.780, o4*40UP .0189t .996139 .07509P .b900Q4
31-1. -1l.duO, 1.6O0, 05.45U .00442# .99385. .U9567, .72009p
30u. 1-1.uuUp 1.5200U, bb.44000 .00b07t .99131P .11522,.60527/
3u/. JoIA(A(N)'Y(1),Z(Ih),AN(N)PYN(N)PZN(N)#AN(N)#N=289.30b)/
JU,. l1-41.duU, 1b.350t o7.420 .008551 .98696. .1384bp .4951bo
.5U.. 1-1l.uuUU 16.140t ob.400 .01020t .98266# .1604.6 .43838t
Jilu. 1-1.1.uuU, 11.920. b9.360 .01410# .97837P .17811v .3899kp
JI.L. 1-le.-ou0, 17.obUP 90.350P .01492P .97055P .20869t .33924v
Jl-. 1-141.uuU, 17.00, 91.310. .0114 .9b555t .22513, .51425t
51J. 1-iel.ujU, 17.040t 92.280 .02009t, .95705P .25199t .e8397t
31-. L-141.ujUp lo.90P 93.190 .023bbf .94419t .28534# .24196#
53L. 1-1d.uUU, 16.290# 94.100P .02575P .93250. .31336# .22596,
5,., 1-121.-ud, 15.8b00 95.U20 *U2680p .92159. .33741v .214b3#

1. 1-1.ujut 1b.360, 95.930 .U309np .90593t .36940# .19926v
-l-'I.uu, 14.bb0t 9b.810 .U5312, .t8847t .4UObd .18185P

3lj. -lcl.uo0, 14.320, 97.bbU .03762P .6087t .44599, .1657b,
Jeu. 1-141.uuUp 13.720. 9b.470 .U'+llbp .63082t .48903, .15152P
3e-.L. 1ie.uuut 13.060# 99.24U. .04498# .79354F .b3b9bp .14079,

1-14l.ouU, 12.350, 99.970. .04921, .74919, .59311. .13041.
-. 1-41.uuut 11.o80, 100.5bO, .Ub857, .b993bp .t3234P .11127,

A-2
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UNCLASSIFIED
0

3,5e,. 1-141*UuUt IU.85U, lUl.170, .06179P ob3l98r *69851# .11962,

6j. 1-lel.uo00p 9.99000, 101.70000 .06b69t .54b64P .77b69P.11475/
3eu. DATA(A(N)PY(14)PZ()tXN(N)#YN(N)PZN(N)PAN(N)PN=307o324)/
3e. 1-11.u00p 9.3600 102,000P .07595o *45108P .8299ot o08014P
3eu. 1-1e1.uo0t b.780t 102.20UP .08182P .38368P .845ob .07234#
52. -le.uuU, b.UOOv 102.440 .06838F .29321P .95353P 1.81874P
,3u. 1-11boUUOP 17.900t 7U.32P0-.04397t *98329p-.12529# .14811P
3.6.. 1-115.UO, 1.15dt 71.300P-.3793P .97915p-.17147P 39850

1-Llb.UuOp 1.340P 72.29UP-.03037t o98637F-.1402U# .b03b5p
3o0. 1-115.UOU 1.520P 13.270t-.U2469t .98840p-.12914P .b3521t

t. i-1lb.uUOP 1.boBOP 74.2#0#-.01961P .99202#-.106t4p .b3148P
.5 . 1-115.ouuO 18.790# 15.2700-.0145U, o99558#-.0800,5 .5910
J,3u. i-lib.u00e 1.90t 76.270#-.00995P .99681p-.06728P .96269P
ite I-lA5.uUU 1.960P 77.270p-.057bo .99852p-.04495# 1.3033op
, 1-115.uUOP 19.000. 7b.270#-.00087, .99950#-.U248, 1.9775U,

.53i. -lbuOO1902U79.2bU,.00222..99984.-.00990#2.55u72,
3,uo I-li.buuOp 199U20# o0.290 .Uub2b .99981P .U075U# 2.26124t

1. i-ilboUUU I.99U# ol.280, .0104bo .99921. o03013 1.65029#
5,. 1-lib.u0Uu lb*930# b2.280t .01362P .99818# .U496bt 1.2839b,
,54.# i1bUOt 16.50. o3.290p .01604, .9967bo *Ub69b, .9785.#
64. 1-1.L..uuOO, 18.7400U, 64.29000, .02008P .99461P .08747P.77673/
,54J. UAIAtA(i'J),Y(I-,),Z(i4),XN(N)tYN(N)PZN(N),AN(1N)tl=325,342)/

i4u. 1-11t.fuuup 18.blOt b5.28, .02229P .99261P .10277p .66609t
J,+I 1-lib.UUOP 1.460. bb.270P '*02445P .99003, .1194Ut .b7707#
+'. 1-11b.U000 18.280. o7.270, .02769, .98601P .14193, .492ebt

34cs 11b.u0O lb.0709 o8.250# .02923P .98035, .16842. .4108bp
35. 1-1.000 17.820P b9.220P .03326. 997487P .1909bp .36811P
.35. 1-115.uu0p 17.b0 9U.190. .03271t .97139P .20384, .3447.
6be. 1-llb.uOO 17.270p 91.150# *03631P .96246. .2330e .29993,
3bi. 1-115.UUp 1.930# 92.090t .03928p .95133p .2b59bp .2653UP
35-t. 1-1159u00 lb.b70t 93.010P .04011, .94302# .28701. .24396P
3* 1-ilbsuuut b170# 93*930. .04275. *93163. .31392. 922711P
3bu, 1-145.u00 1.730t 94*850, .04575# .91659P .347bb .20849t
3ble 1-115*UU0U 15.260t 95.710P .0468b. .90118t .37549p .18754#
.bu. 1-lib.uu0p 14.750P 96#590# .05101t .88356 .*4082UP .1793us
3b. 1-llb.uu0p 14.190P 97.420, *0o322o .85609. .45166p .16127P
.3u. 1-14b.oUOt 13.590P 9b.220, .0569kp .82697# .49249, .14958t
3 ob.. 1-1lb.uuUt 1e.920v 9o.990, .09951P .78629# .5b33ke .13762P
jar- i-l5.UU0v le.3b0p 99.57U# .06528v .74826 .b7959# .10799P

.- 1Lb.(juot0 11.59000, 100.21000P .06930P o6bb18t .o492bp.12U69/
)u,t. UAiA(A(tJ),Y(14),Z(I),XN(N),YN(N),ZN(N),AN(N)N=343,3o0)/
.):. I-lib.uo0, lU.780p IUU.bl0, .07414, .62770 .700bbe .11779P

1-115.up0, 9.900, lul.330, .08299# .53025P .7752it .1169k#

A-S3
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UNCLASSIFIED

301. 115.U0up b.970P 1U1.730# .obl4v .40394# .65309P .12084s
3t-u. 111ti.uoot b.uoot 1O.D[UO, .07529t .26725t .9bob4f 2.1644bt
Jujo 1-JU9 .uUU, 17.6809 u9.1bUP-.03064t .98770,-.0854# .1730,
,)u. 1-109.uoot 1.b100. 70.1U,u-.0 871, .98314#-.15641t .45317#
37i. l-lu9.juOp lb.290p 71.14UP-.02076, .98689p-.13847P .bOloUt
J-. 1-l-.uo,u lb.4b0 7 .12u,-.01427, .99016,-.1194., .56701,

1-i9.ouOOt 1.600o t3.130t-.Ul1OlO .99297r-.10229t .b93e4o
-. lIU9 .uuO, 16.730o 74.11UP-.00138, .99462P-.08791P .72657P

01/). I-JU9.uU, lo.620v 7b.11U .U0297P .99745,-.0604bp 1.0429b#
3/u. 1-lu 9 .uoU, 1b.680P 76.090t .00772v .99870p-.04287P 1.49389#
J/. i-lu9.Uuup 1b.930P /7.090, .01338, .99923p-.0274op 1.51654P
6/u. lu9.uoo0, 16.940P 7o.090t .01737v .99980,-.0U497t 4.12069P
jV. 1-109.Ut, 16.940P 79.100, .02191# .99968P .00495. 3.2282UP
30U. l-l9.uuOP 18.920P b0.110P .02582p .99922P .02237, 2.04045P
3t.. l-U 9.uO, io.670v bl.l0, .02894, .99833P .04222, 1.518290

l-19.UUOOO 16.80000. 82.12000p .03115P .99726P .5734,1.1b702/
w. UMIA(A(N),f(i),Z(I),AN(N),YN(N),ZN(N),AN(N),N=361,378)/

5o,. 1-iu9.UuO, 18.710t b3.110 .03528, .99519. .77te, *4Obb,
3ou. 1-Iu9.uuo, lb.bdO. 64 .11U .03833o .99258. .0997fa .70059P
6bu. I-lu9.uuO, lb.440P o5.lUP .04102t .99105P .109but .63236P
6o1. I-lug.uuO, 1.26U. bo.0O .04414P .98760t .1296b .b3263t
5oo. 1-109.uu0o 16.080# 67.080 .04624P .98281P .1546bp .453b3p

u. -lu9.uuOt 17.8b0. 8.07up .05019P .97811p .174bot .40301
3qu. i-.9.uuO, 17.UOO# 69.040 .05114t .97312. .194b6- .36347P
-v.L. I-1U9.uu0p 11.340, 90.020 ,U5424# .96831t %21072t .3259t
39 . 1-1U9.u0u, 1.020t 90.970. .05755P .95704P .2468k, .28736.
39. l-109.UuOt 1b.b80, 91.920 .05948, .95132o .26313, .e7102P
39.+. 1-1o9.uu, 1b.320t 92.850. .06182P .93962# .29204# .24090.

19 . l-lu9.uu0p 15.890p 93.770 .06452P .92254# *33201P .2180bs
-39u. 1IU 9 .UUOP 1b.440t 94.670 .06859# *91295t .35133, *20472#
391. 1-lU9.uuGF 14.970p 95.550t .0694bt .89754v .38093. .1877bo
39l. 1-1U9.UOj0, 14.450f 96.390 .07405P .67461o .41909. .17086#

-l. 11u9.uuO, 13.880. 97.230 .07769P .64964# .45849P .16161P
4Uu. 1-Iu9 .uuO, 13.250P 98.030 .08131. .1319p .509be .14781P
*U.o 1-1U9.uuO00, 12.58000. 98.77000v .08b71, .77306P .55802#.13459/
4 uc.. U,AA(A(N)PY(N),Z(N),AN(N)PYN(N),ZN(N),AN(N,)N=379,39b)/
40.o. -l9.ouuup 11.670P 99.450. .09290, .71693v .630til .12173,
4U,t. 1-lu9.oUu, 11.320P v9.690 .09690p .7214F .5347t .08559.
4uj. I-lU 9 .uuut 1U.670P 100.350 .1l44t .61894P .70843t .09140p
4u,. 1-lu9.ouup 10.070P l0.720 .u732p .55593# .75214p .uObOo

-u/. -U9.uUut 9.430t lul.030 .11374P .47171. .60191P .08215P
4 uo. -I9.uuOt 6."70 101.30 .11926P .372o9t .86830, .09721#
4UO. 1-109.u, 8.UO0 101.500 .10015t .25790o .960but .592b5,

A-24
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4lu. 1-103*UUOP 17.600t 68.020P-901659t .99215#-.0836UP .181921
4iA. I-1U3.uuUt 17.980P b6.990t-.01447# .98695#-.13641 .43042t
4ie. i-103.uuUP 18.180# o9.980-.01028p .98693t-.13664t .43130
41.. 1-1U3.uuOp 1.340t 70#960t-.00257t .99175p-.1080lp .52444#
414. -Iu3.UuOt 18.460v 71.950 .00405P .99417#-.09128F .b4209t
41j. i-lU3.UuUp lo.bOOP '2.9bU# .00940P *99465t-.8319P .58517P
4,Lu. 1-X0l.,O, 1.o60# 73.950, .01519P .99840#-.04607, loi749#
4l. -103.uuOF 18.730 74.950 .o020bb, .99826,-.U460t, 1.19321#
4ju. I-lU3.uuU, ld.760 75.9t0, .02356t *99906P-.U2711P 1.42014,
1. I-IU3oUJOP 18.7900 76.9600 029070 .99953t-*00497, 4.20375.
4u. I-lu3oUU00U 16.7900u, 77.970U0, .03273# .99933, .00675#2.44574/
42±. JAIA(A(N)eY(N),Z(14),AN(N),YN(N),ZN(N),AN(N),I :397,4l4)/
42k. 1-iU3.uO 18.760t 78.980t .03732. *99888. .02371P 2.17418
4e j. 113.uOO lo.720, d0.000? .04188, .99828# .0335be 1.54856#
42-+. 1-103.uUOt 18.60# b0.9b0 .04462# .99729P .U4878# 1.11633v
4,o l-lU3.uuU 189580t oi*97t *04752# *99558# *06731, *8174op
4eu. 1-lu3o000. 16.4bO, o2e970 .05203t *99285# .0911bt .b4819P

/. 1-lu3.uuOt lb.320, b3.97U .05369t .99083v .10539, .56597t
4e.*. I-1u3.uuOp 16.160P 84.970o .05722t .98835t .1201O, .49926?
4. 1-1u3.oUuU 17*980F d5996UP *0b088p .98563# .13463, *44417.
4.ju. l-lj3.uoO, 17.790P bb.920t .06326t .98131P .15359t .37399t

. 1-1u3.ujOp 17.540t b7.900P .06740s .97443P .18304, .33075
lU. L3.uUOU 17.i80. 88880 .U6908t o97107t .19512, .31005#

). IU3.UUt 1b.99U? o9.8b0t *07377P .9b397P .218b97, .2772
434t. 1-lu3.uu0p lb.670p 90.800. .07466, .95536, .24447. .24619t

1. 1-lu3.uu0p 16.310, 91.740 907974, .94550P .2708U# .22387#
4u* 1-1u3.uUU# 15.930, 92o660t #0841U, *93597t .29272, .2055ot

-1. lu3.uu0p 15.500. 93*580v .08615# .92006. .32899# .1869iP
4. 1-lu3.uU0 15o030. 94o460P .09070. .90584. .3562k# o17026P
43. l-lu3.U000r 14.SbOOuP 95.33000, .09801o oV92b1p o37884p.obu28/
44 u, UATA(A(N)pY(N),Z(N)PXN(N)PYN(N),ZN(N),AN(N)tN41b432)/
44.. 11U3.uu0p 14.00. 969180P .10020# .66465P .42597. .14658#
44. 1-u3.uUp 1J.400. 97.000. .1U587# .83723t o4667at .13539P
144... 1-1U3.UUP 12.770t 97.770t .12597t .79990. *51147P *12275
'444. 1lu3.uu0t 12.bOt 98.490P .12058p .74499, .5781o, .11337.
41:- 1IU3.4uu 11.400# 99.130P .13035t .68244v .63902P .10402v
4v. 1-Iu3.UUU 10.b00. 99.690# .13662. .b1710, .69984# .09653F

4i4. Ilu3.uuUt y.790. 1UO.120F .14527P .54226P .76594# .08189,
*L. 1-Iu3.uuup 9.270, IU.360t .16053P *45103P .80329# .u56b*p
44'. I-IU3.uuU0 r.b9Ot luUobub .1712bt *36705t .b4l0O .0blbO

u. l-3.uOUf h.00,P lu*750, .13810t .26269, .954b,t .b4222.
4b. I -9h.UUU 17.b80 u7.obu,-.0621, .99201#-.Ub91l9 o17473P
4.I -96.uUO 17.8b0# ok.iObO-.00345p *98879p-.12919, .45541t
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0

I -98.ouo, lb.U200 b9.050 .00199# .9898bp-.12251t .47687t
4b1. 1 -9t3.uuop 18.2UOf /0.0800 .01104P .99077#-.1147up .4777u

I -9b.uOOP lb.10t I108U .01697# 999558p-.07965, .7206op
41. I -9b.uUOP 18.410t 72.UbU .02201t .99641p".0701up .7938or

. 1 -9a.Uf 1.490# 73.070 .028b8p .99735p-.o5764t .98679P
4bo. 1 -06.uouut 18.5bOUt 74907000t .03049P *99d16p-.U422rl.u6829/4Fbg. DAIA ((1)rY(N),Z(14) PXN(tl) YN(h\)#ZN(N) PAN(N)ot4=433t45U)/

4ubu. I -98.UOU. Io.b90 7b.07U .03632t .99897p-.02246# 2.16333#
u. i -9b.uOUf 18.20t 7b.o7UP .0420bo .99883p-.01249# 1.5273UP

I0 . I -9b.uu0, 18.olOo 77.070t .04475 .99882p .01249# 2.24111#
46U. 1 -98.uu0. 18.5hOF 78.070t .05055p .99814o .02745P l.b3405P
4u,+ 1 -98.uOOt 18.530f 79.070P .05338p .997329 .0421bP 1.?4529t
4u). 1 -98.uuup lb.4Of0 bO.O80 .05819, *99628t .054b4p 1.o4107#
4ou. I -98.UUU0 18.3800 81.00 .0618O, .99520v o065U1P .86269t
4ule 1 -9b.uuO, 1.80r d2.070# .06595# .99279P .08524P .b44 5#
4 uu. I -98.uu0O 18.140# 03.bUt .06941t *98994P .1064i2 #5457k
46joI -96.UJOOP 17.990P 64.070t .07148t .98792t .11855p .49227p
47u. I -9b.uuUp 17.810. 85.ObOt .07506P .98410t .13917t .4202op
411. I -vd.u()Ut 17.b100 b6.0500 .07848# .98044P .1559b. .37643t
4/c. 1 -98.uuu, 17.380# 87.O4U .08329P .97447t .18083t .32642t
41. 1 -98.uuup 17.120. 87.99UP .0866b .96858t .20179v .2872b
474. 1 -96*UOUP lb.840t o8.9bOp .0907b .96386# .21724# .2727bt

17. 1 -98.uUOt 1.530P 89.9k0 909439P .95675P .23919t .24832p
4i,. 1 -9b.uUUP l.200P 90.8bOt .09976t .94610P .2667et .2191bp
47f. 1 -96.uooup lb.8000up 91.80000P .O-6b4P .93203t 930241#.20070/
4h" uAfA(A(14)#Y(N)PZ(I)PAN(N4)YN(N)N(N)(AN(N)N=451,p468)/
47:v. I -98.uod0 1P.80p 92.740, .10921P .92181. .3249UP .18804.
46u. I -98.uuOv 14.930# 93.30P *11361P *90444P *3582k# .166b
4I. 1 -yb.UUU# 14.420 94.520. .11906. .88272P .39824# .15503#
4be. I -9.uuOt 13.ob70p 95.370P .12861P .85983t .44136# .13872.
4o.. I -90.uop 13.430t 9b.020P .13801. .84545o .4522ke .10621P
4b'+*I -98.uoOp 1.930v 9b.6b0 .14871P .76260. .56462o .087740
'4d . I -98.ujup 12.390t 97.00O .14959, .75519P .52681o .0754;e
,+d. 1 -9i.uuot 11.740. 97.900 .15727t .77424# .5479bp .1189bt
4o. 1 -96.uuOp 11.030. 98.480t .17110p .66413P .6578UP .09215P
4t.. I -98.uJUP 1U.370 98.950. .13346p .59644P .71282# .07906P
4. I -98.uuop 9.730p 99.300. .19893F .51574P .76171P .U693.5
49u. I -96Uo0F 9.090. 9.60 .20953p .43314# .81767t .U6847P
4vi. 1 -jt.UUOv 8.52of 99.79Ut .22040 .32374P .b667b# .0605b,
9I -9.u0up b.UOUP 99.910 .l4929 .22068# .95721o .31621P

49. I -v6.JUOF 17.52O0 66.080P .00653t .99188p-.0937ot .1963ov
49,t. I -9 3 .Juop 17.690P b7.060 .01040P .98 9 44#-.1264b# .5345it

19j. 1 -93*.uuf 17.640 ob.05Ur .01523p .99191p-.11011 .b1483P
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49u. 1 -93.UuJUOO. 17.9'uOUP b9.05000t .02198P .99393-.o09395t.71595/
491. UATA(A(t4)tY(I)Z(N)XN(rI)PYN(N)tZN(N)PAN(N)PN=46948b)/
49u. 1 -3.uUO, 18.080t No.UbOo .03106t .99519p-.*B147# 0852090
49. 1 -9 3.uUO 18,180t 71*Obp .03492P o99623#-*06849P .928bbt
bu'.. 1-3.uuO 18.250# 72.070P .04153P .99722t-.U5394t 1.23151t
tUA. 1 -v3.uu0p 1.320P 73.060P .04544P *99745p-*04604t 1*1943et

tje. I -93.U0 1d.3600 74.ObO .05136P .99821p-.02257# 1.68323t
5u. I -v3.UuOt 18.370P 75o670P U5536t *99837t-.0022o, 2.bb224P
bu,9I -v3.uuO 18360P 76.070, .0b099# .99802, .01049# 3.1b284t
bj.. I -93.uu0 1.340# 77.ObU, .06491t .99725P .o264k, 1.49081#
tju. I -93.u0 18.260# 78.UUr .069640 .99615# *U4619P 1.40224t
bul. 1 -96.uUOP 18.220# 799060 .07339P .99530p .0537bp 1.13237p
buooI -93.uUOt 10.130# b0.080P .07634P .99375. *07111t .9b738t

1U. I -%J.UL0 lb.030# dl.080, .OdllOo .99199. .0839ap .790b9p
1 -93.uu0p 17.900P. 2.O0, .085b67 .98884P .1063bo .b4722#

. 1 -93*uOO* 17.740P 83.10UP .08913. .98602t 91237b ,b6299P
1.. 1 -93.uu0p 17.580# b4.070t *09431P .98342t .1350. .49453,

1 -':o.uUOP 17.380t bb.060# .09721# .97880, .15819, .44191t
1 -93.uuO 17.160P 6.ObO# .10275# .97403P .1771U# .3940UP

51. 1 -3.uuUOUP 1.91000, 87.02000, .10758. o96678, .U641#.34133/
51u. JATA(AtN),T(N)PZ(f4)tXN(N)PYN(N)PZN(N)PA(Nti,4=487,504)/
bil. 1 -93.000, lb.b20t b7.990, .11234P .95976, 92267be .31193#
bj. I -93*,uO. 16.320p b8.94P .11825P 995439, .24111P .2893at
11,I -,U.ou, 1.990, 6989U, *12542, .94347, .2b95UP ,e60bu
.u . I -93.uG0, 1:.600P 90.840t .13214. .93027t .3025!, ie3984P
. I -v3.uUOP 1b.2UO, 91.7b0, .13816P .91833. .32748, .21611P

5aL. 1 -v3.uuo, 14.750P 92.650* *14781# .90061P .3608d. *19771P
be-4 I -93*uuUp 1492bOt 93,5bU0 .15782P *88071P *396bi, .18432t

o1 -93 .UtjU, 13.730t 94.360t .16883t .b5186P .43977# .16279P
. 1 -939uJ, 13.140p 95.20U, .17981. .81851P .4934up .1492d.

u, 1 -930uuU, 129030t 45*8e0r 918821P 979132P .b131bt 0119b1p
1 -13.O0, 11.9b0v vb.550P .1i949P .74545P .58079P .1283b,

5eu. 1 -v3.uuu, 11.360P 97.100, .22028# .8964P .b233u .1U246
bet-. 1 -'3.uu0p 10.720P 97.6U0, *23669P *b2747, .b748U .09780
!3a. I -93.uuU# 10.040. 98.040, 925449t .54650. .73281. .09480t
b.). 1 -3.uu0 9.320. 98.400, *26780# .44751P .79739 .u9283.
t1J- 1 -96.uuut 8,b80 98.o4U. .26832v *34716. ,83559t .u8177p

13j. 1 -93.uUP .i*UO. 98.82U. .24454P k.4774# .936b4p .3309u.
I -o7.uuUOOUo 1*/.2oU,P 64.93000, .02161# .99407p-.U7523#.24443/

23.. JAIA(A(14)PY(10Z(idPAN()PYN(N)PZN(N)PAN(N)PN=505P522)/
I -67.uO0p 17.410P t5*92UP 902448# *991b,-,lU77U# .b37ULP

S 31. I -b7.uuUt 17.t40# u6.91JP *0324b. .99307p-.09731t .70518P
I -ol.uOUp 17.b70P b7.910. .U3804. .99401p-*08b9d, .74274#
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1 -o'l. oiuO, 17.700, o6.910P .04535, .99611p-.0644 , 1.0178t,
1 -o7.uu0, 17.640, u9.92U# .05051t .99646p-.U573up 1.133b9,
i -o'7.uuop 17.910P 70.910P .05699t .99693p-.04256, 1.166bu,
i -o7.UU, 17.940, /1.910 .06154s .99762,-.02494, 2.091lzo
1 -o7.ouu, 17.980, 72.91U .U676O, .99723#-.02244o 1.75419#

. --67.uu, 17.990P 73.910 .U7396t .99715,-.U024bt 2.51721P
I -L7.uuU, 17.980v 74.920 .U7852t .99669P .01240, 2.2215,

bu. 1 -o7 .UuO, 17.950v 75.920 .0b303p .99592. .02739P 1.71016t
b1/. I -o7 .ubuv 17.900P 76.9 0. .09919t .99449# .0447b, 1.23565,
b4u. I -b7.uUOp 17.820p 77.9kUp .09278P .99299 .U620o, l.U28b6t

. 1 -b*.uo0t 17.730P 78.9 0. .0977bt, .99186t .0694. .93999P
I -o7.uuu 17.630 19.92UP .10403, .98981P .08207P .7702o,
I -o7oUt0 17.500 O0.91UP .10829P .98699# .10167# .65644,
1b . 1 -7.uuOr 11.350# b1.910 .11460p .98378# .118U5, .57163,

55 . I -t7.uuOOUP 17.17000 82.91000, .11917t .97962P .16924#.49673/
.AIA(A(N).Y(I,4,Z(N),AN(rJ),YN(N),ZN(N),AN(N),N=523,540)/

tbI -o 7.UOP Ib.970# b3.880# .12632P .97601P .152b6P .446U!.
bbu. 1 -o7.UJOP lb.760P 64.860p .13289# .97143, .16851 t. 0 ti7

1zd. I -o7.uuU# 16.500t 65.840 .14124, .96315P .19757P .5405
I -u7.u0 lu.220# bU.8100 .14883v .95603, .2179b .319u
1 -o7.uUO0 15.900P 67.770P .15638, .94658# .2441'p *28834P

5uu.I -u7.uuU# 15.5b00 b8.710P .16631, .93657P .26652p .26197P
1 -o7.uUUP 15.170. b9.650 .17854p .92319# .29532t .2423b#
i -b 7.uOt 14.760# 90.57UP .19154, .90946, .31981p .2lU9p

u I -u7.u0U 14.500. 91.470p .19816P .88837# .609UP .20006F
i -o7.ouOt 13.790p 92.330 .21175. .66267P .400b9v .18070

5o. I -o7 .uo0t 13.230p 93.170, .23620 .63119, .44109# .16714P
bou. I -o7 .uud IZ.620# 93.960, .25343P .79467t .48449P .1534p5
aut. 1 -d7.u0U 11.950t 94.72U0 .27269. .74600P .54537P .14072p
5 uo. I -u 7 .OuOp 11.360v 95.280P .26560F .9218P .5909op .10827#
tog. 1 -w7.uuUt 10.730. %5.750, .31450P .62781. .3409t .10454#
17. 1 -o7.uUU 9.970P 96.280, .33783# 954389, .70b39P .11079P

I1±. -o7 .uuOp 9.360t 96.600, .36547P .45611P 973651P .08604t
57~, I -u7.uuUUU* 6.6l0,. 96.89000, .37581. .33716t .d0b47P.09b58/
571J. L)IA((N)Y(i,)Z(N),XN(N),YN(N),ZN(N),AN(N),N=541,558)/

I -o7.uuOt 8.UO0, 97.040P .32880, .22491# .91537# .21622.
1i.. I -01.0U, 1b.940t o3.760t .04050t .99542p-.06205, .32136F
i -01.uuO, 17.0o60 b4.78UP .04357, .99351P-.0910U, .d04bU
I -ol.uuO, 17.180. b5.770t .0993# .99421#-.06074# .82422p

51o. I -6l.UuOt 17.e60, ot).770 .05769, .99562p-.0631i, .10924P
b:/-. I -bl.uou, 17.350, L7.770# .06535# .99544t-.05774t 1.05579t
bu. I -ol uo0, 17.400, bd.770 .07249, .99633,-.037but 1.53190,
box. I -ol.0Ujo 11.450, u9.77UP .07832t .99610,-.03251# 1.64502.
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5ts 1 -ol,oO0p 17*480t 70s780v ,06523p.,99600s-,0199Wt 2.1885bo
buo.0 I -ul,UuOt 17*500P 71.790. .09205v 999549-,*0098ot 1*87414#
b, I -01*UUOt 17*500# 72o80Ut ,09918p *99478# 900772# 1974132t
:)d,I -1*uOuUp 17,470P 73*800P .10611P o99375# *2524P 1*b7129v
boue 1 -ol,uUOP 17*430P 749800P .11287P *9925bo *0351be 1.37911P
,c5/. 1 -ol*0U0P 17.370P 7b.810t o12067P .99053# ,0526J. 190514bo

1d, I -bl*UUP, 17*280P 76,810P .12906P .98807# o70lb? 9893bbt
. I "ol*uUoP 17.180# 77.81UP .13649v .98600P 079bo .78038v

bgu.I -ol.uUU# 17.060t 76.82Ut .1459UP .98202P .09977# .63083t
b , I -d1*uUOOUP I609uouf 79#81000P s1b542P o97825# .11641#.57629/
b9.. UArA(A(14).(N),Z(i,)PAN(N)PYN(N)PZN(N)PAN(N)PN=559#57o)/
b91. I -ol*,UOP lbo750# b0,820F #16619P .97486P *12381P .b1537P
39.. 1 -l,UuOt lb*550t bl*810# *17657P *96793v *1519k# 944741v

1 1 -61*,UOP lb.340v b2.790 918844P e96205P *16bb9o 939919Pt9uo 1 -bl*UUOP lb*090P 83.77UP 920271P *95265# *1927UP .351540
bq/. I -l.ouUO 1b.820P 04.720o .21683P .94300. .21434v .3161U.

i -b1ou0p 15,500P bb,690p *23015t 993150s #24103P o29456
b19 I -b.UUUP 1b.160f bb.64Ut .24855p .91894P .26139P *268ft4
buu. I -ol.U(Up 14.780# o7.50 .26749p .90179. .2901kt .24363#
o0.* 1 -6lUUO 1493bO* b8*500o .29117P *87873# .32330 *21977#
ou& . I -ol-uo0r 13.d80P b9e400* 930125P ob5412# *366b9f .2042JP
bU.o. 1 -bl.uuUr 13.350P 90.2bUr .32742# .b2417# .40064P .18943t
bu,s i -ble00 19780P 91100 P3534bo 977544, *4673k# .1614bp
uu.je I -o.u0Ut 1.300. 91.62U. .38114# .74185. .472bi. .1212ut
UuU* I -bl,Our 119740. 92o310 940877. *71780v o4977be 914161P
out. 1 -ol.uuUP 11.150t 92.870P .43065# .b4225o .5644bp .1234bP
out. I -bl.UuU 1U,tIO0 93o36UP .47032t *56301# ebO3lb# *12527#
QUIY I -o.uOut 9.6600 93.880 .49261# .47286P .b6595t *14454P
olu* I -o,uoOOU? 8,8300U. 94*27000. *52691P 935U64P *71348P,13593/
Ui, JAIA(A(t4)J Y(N) Z(tq)#;N(N)PYN(N)PZN(N)PAN(N).=577t594)/
bi0 I -81.uuut 8.000 949.50U .947584# .23322. .84215p .19210.
U'i I "14 *,uOp 16*480# bk.5OP *06041p *99608p-*04071 *34383
f1b-+ 1 -74*bUUP lb*5800 b3*50UP ,06315. *99477.-0660kt .784b6o
01±. i -74.boO lb.b60# b.suO .07143P .99507o-.05609t .93U2#
Uu. I -74-t)UUP lo*740t b5o500t *07984p 999488#-*U48ldt *8927iet
ulo, i -74. u lo*780P ob.490 Ob645P *99553t-oU282UP 1*35693P
olo. i -74.uO lb.820. o7.49U# .09649P .99473t-.U2182P 1*2814it
t'-) 1 -74. j0, lb*830# ubo5U0t .10384P .99435o-.007Ulo 1-b51b6p
usI -/4.bUUP lh*840. b9*49UP *11287# ,99330P-,0029bt 1,3934b.

o , I -74 .uUv lb,83U# 7U.490t .1?385F .99163p *0151ut 1.u5875t
1e, I -*/4*,U0 lu*780# 71,490v ,12547 98960t 9U3284t *9b967p

oi. ± -74.jUUP lu.740p 72.490. .14622t .98780. .U339Ut .840bd.
I -4,tiuUt lo,670P 73.49UP .15614. *98503P *052b1 .68999t
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u2ij. 1 -74.bU0s 1b.580. 74.490. .16862# .98135p .U68b9p .bb68b4
b,e. 1 -74.t30P lb.460t 75.480 .18355p .97604P *U894Ur .4684?p
oel. 1 -74.bUP Iu.3109 7o.47UP .19668# .97072# .10763t .4112b#
02ug i -Y4.3o0. 1b.140t 77.4bUt .21292v .96431t .12326o .36399P
Oe-'J* I -/4,.jOOUP 1s.94UOO0 78.44UUOO .22727P .95752, .14U95#.33318/
'Du. LJAIA(X(W)PY(N),Z(N),AN(t4)YN(N),ZN(N)PAN(N),N=595Pbl?)/

1 -/4.:uU, lb.720# 79.43U .24732# .94783P .15866o .29073P
u3j. I -74. bu, 15.40# bU.39UP .26969P .93584 .1797tp .262b1.

130. 1 -74.tLU, 11.lOt bl.38UP .27861t .92874P .19774P .2b493t
1 1 -74.bUOP 14.860t b2.32UF .30435. .90880F .3107P .21700,

. I -'74.bUU, 14.480P 66.250. .32928t .b8612P .27164, .18771p
o3u. 1 -74.jUU, 14.150t o4.OOUP .35938P .b6739P .2811k, .14994t
6,/. 1 -/4.bUO 13.800, 84.7100 .37741o .b5040P .29474, .15181t
u3uo 1 -74.tu0, 13.300, b5.600# .40895t .81631. .33821# .16704,
o3-. I -74o.buU, 12.760t bb45U# .44351. .77541# .375bUr .15317p
t. I -N4. OU, 12.150v b7.23U# .479b8p .72203P .41915. .1419do
6.. 1 -14. o0, 11.470. 87.980. .51181p .66309P .4736b, .1323 .

14. 1 -74.O., 10.880? b8.520# .5845t .59281P .49744t .10601t
o4. I -14.LnOU IU.230P d9.000# .b8346P *52137. .542bt, .1037.p
64.. 1 -74.:uU# 9.580. b9.40U. .61764t .44488, .5b51, .099o3.
o4.. I -74.buU, 8.840# o9.750 .b4553, .33580v .60647t .1066UP
o4w. I -74.buU, 8.O00 90.OUO .58828, .22883F .7692bp .18895.
u41. I -l.uoUU, 1o.090. bi.630P .03420# .99516p-.03591P .42222v
04c. i -/0.uUOoO? lb.lbOOUp 2.65000t .08913. *99409v-.o5?58..9774/
u4-.. UAIA(A(14)PY(Pj)#Z(N)IIAN(N)#YN(IN),ZN(N)PAN(N)tN=bl3,63U)/

o u. 1 -70.uOp lt.230t u3.650# .09920v .99355p-*04262t .87224t
bbL. I -/0.uuut l6.60 b4.650P .10929p .99349*-.0227b, 1.31893f
oZC. I -7u.uuOp 16.290. ob.650o .12052p .99229o-.0175UP 1.27709P
853. 1 -70.UuOP 1.300P b6.650P .13132# .99097P .0002b 1.U8832f

I -7O.UuO lt).280. u7.6b0, .14314P .98920. .01779# 1.13601,
1. -7U.uUUP 16.250. bb.b400 .15606. .98680, .02779. .9048bt

bou. I -70.Uut 1.200. b9.650, .17058P .98322P .04763P .70191P
ubl. i -70.oOv 16.110P 70.b50o .1574t .97864P .72Ulp .b2063P
ttc. I -70.juU, Ib.Oop 71.6bU# .2116P .97421t OU8435P .b4873,
ubs. 1 -70.UOt 15.880, 72.b50o .22173s .96825. .09520. .48001,
0ou. i -/0.uuO, 15.740P 73.630p .24161# .9b030, .115U1 .4005UP
bul. I -/O.UU, 15.560. 74.810P .26295t .94908, .14504P .3398b,
bo . L -I.uuup 1b.330? 75.b00, .27249t .94140t .17114. .3277bp
.Uu. I -lu.uuOp lb. U190 '8.570. .29849# .92891P .18704. .29113.
Uu't. I -1U.uuO, 14.600, 17.,bU, .32586t .91153t .193b# .2507ov
bui. I - 7 0.uOO, 14. 60 'tt.3UUP .35796, .89057t .234b4o .19312p
u0j. I -IU.uOop 14.170, 79.24up .39125. .b146. .27907, .e1098,
at/. I -/O.uuOU,t 13 .7 oUOu, 60.17UO0 .42369P #83722. .2934,.19972/
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6Uo. L)AIA(A()N)Y(N)OZ(N)tXN(t4)PYN(N)tZNN)PAN(N)PN=631p64)/
ouv. -i.*UuO, 13#300P ol.070v .46009P 980028t .33361t .1847bt
o7u. I -10UUO0, 12*780# 81.930 .48159# .76209P .37913t *17197t
u71s 1 -70.UUOP 12.180# d2.7b0 o5335bP .ob9999# .41972p *1b7b9p
o:. I -70.uuUp 11.520 b3,510P .504b5p *64085# 47114v .lb249P
uti. I -1U.iuoo 11.000 b4.020 .b0675# .57791P .48729# .11284p
o74. I -10j0Uu, 1U.450# o4.470 .3369, .51519P .5133b .10937P
u7-. I -7O.UjOs 9.1 P b4.910# b7360 .43407P .52872P .124Ubt
b/u. 1 -70.uuO0 6*920o bb.380 .b8947P .33380. .b80b4v .146Ubp
o7/. I -U.oUp os00#. ub.700t .66044P .?4647P .7090U 1.15109t
olu. 1 -u5.uuOt 1b570# u0.680, .10770p .99353t-.02127t .46917#
o7,j. I -u5.U0, 15.620# 61*680t .1148bt .99242,-.U2921i .3421t
bove I -ub.u0,P 1b.640# b2.670t .12617P .99156,-.00997v .96634P
bdi. I -u.U00O 15.640# b3.b7u .13988. .98977t .00424t .99646*
D0. I -ub*UUOP 1b.o20t 04.670P .1525be .98765t .01607, ob72be
udJ. I -ob.uu0t lb.590# b5.690# .16578. .98492P .U2911 .7u79bo
Od. 1 -o5.00, 15.520t ub.70, .1798bo .98135p .o509k ob2734#
okj I -u5.UU0, 1.b44U. o7.700, .19569# .97689P .ub45k# *49757t
bu. 1 -ub.UU00,t V.32UOUP bb.69000P .21112P .97110t .08918,.42355/
oo/. JAIA(A(N),t(N),Z(t4),AN(tj),YN(N)PZN(N),AN(N),N=649,66b)/

bootI u5.U5JO 15.150# o9.66U .22126v .96690t .10447. .3999i-
Io . i -uboUUOp 1Do1op 70.660# .23913, .9b904v .12530, .34536t

o,u. I -o5.uOG# 14.800t 71.bbOt .25944, .94766t .15492, .2850t,
09A..I -ub.ouu 14.550P 7?.00 .2587, .93320. .18176, .242bb,
ov. 1 -o5.uuut 14.270. 73.550p .31258p .91821p .20374t .i2129,
fa. I -ub.uu0p 13.950t 74.480. .34174P .89607p .23627, .1930t
o9,. I -u!a.UUOP 13.540t 7b.43Ut .3741bt 86529. .8197# .17374t
bq.,. I -b5ouuO 13.090t 7o.330# o4254bo .82608. .31028. .1543&.
o9u. 1 -tb.uUOp 12.580 /7.21U .o44978t .79190t .35130. .1449bP
09/. 1 -uboudO, 12.U00U 78.40o o5U812, .7274b .0217# .13282t
o9(;. I -oS.uuUt 11.470 78*.670t .55b98# .ob638o .42759t .10612t
09I. 1 -ubouuOp 1u.910 19,240, .5b455# .b2112t .4705?, ou9573#
7uu. I -ub.Uu, Iu.29o 19.76UP .60823. .53907P .50939# .09455t
7d1. I -ob.UUUt 9.b20P b0.2Ur o64499, .45716t .536b6o .09299t
lu.. I -u5.uOo, b.910P o0.59U# .69772. .35653. .b3723t *u9778t
7.j. I -o5.uuOt 8.uuot CU.93U, .5080t .26551t .7109op .92923P
7u1. 1 -ul.eU, 15.120t U0.UM *12089. .99214,-.0000u, .25402
7uj I -o1.:bU0U, 15.1lUOU bl. 0U00 .14780# .9831. .UU8b9 ?.-.b09/
IOU. JAT A(A (1), F((N),PZ(14),PA W(N),PYN(M),PZ14M),tAN (N),PN=667rbb4)/

7ul. I -ul.e5(jr. 15U90P oi.99UP .1554be .98731. .U173o, .700140
uo. I -U1.4'o, lb.050P o2.990, .128ep *98581. .U3081t 173083,

tuv. i -Ul. O, 14.99U. b3.990, .17431. .9h298. o04bOb, .bbb5ol
71u. I -ul.4b0# 14.9U0, o4.990t .16853. .97914. .06211, .4584o
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1. 4 iop 14.uOp ub.OOt .2U591t .97457P *u7212t .39569p
I -ul.e Or 14.670P b7.000p .22108# .96825# .u9467t .0017t
1j.. I -01.4 3. 14.490P bd.020r .24051o .95969P .120bbP .2bOlbt

71,t. I -t.. 146.300P U9*0UO0 .26124# .95062v .1372U eu792t
71j. I -ul.rLO 14.U60t U9.9b0, .28501# .93636P .168?b .17049P
71u. I -ul.ezO, 13.780P 70.920, .33411p .91094P .198971 .14830,
71/. 1 -ul.u,. 13.420o 71.860# .36868t .88016P .25344# .1k004,
71u. I -o. jj, 13.090, 72.60o, .39191t .85775t o2735ep .087bbt
71,. 1 -ul.4of, 12.720, 73.330t .41871t .82680p .31374t .U809bt

1u. ± -Ui.zbjt 12.290. 14.000, .4845t .77104. .36124o .u711ut
71. 1 -0.4bo 11.O 74.640. .51737p .71973t .3b914t .0690ep
1e.. I -61.4UO, 11.290p 7b.2bU# .5581. .67037, .4077b# .U6921f
7e.. 1 -ul.eof, 1U.590, 75.910. .60833 .57538P .4657b, .07559t
l2t. I -ol.ebOuu, 9.7800U, 76.50000 .65146t .46078, .0582#.07b77/

LArA(A(N),f(N),Z(N),XN(N),YN(N),ZN(N),AN(N),t=685,7U2)/
7,!u. I -ui.4bOf 8.910f 76.990. .69843, .37954# .5224u, .07654#

12/. 1 -01.4n0, 8.0000 17.380t .65617P .29707P .b9345, .91966P
71. I -59.U00, 14.b40o 62.85UP .18379P .98208#-.UD003, .10803,
12'. 1 -Z).UuOP 14.70# u3.75up .22164P .97165P .06327# .24512#
73u. I -)9.uuO, 14.4o0t b4.70v .21944. .97013P *0870br .25421#
7ji. I -L9.UUO# 14.320t b5.710P .22987P .96509P .10723o 922397.
7je. 1 -9.uu0, 14.150p ub.700p .25559. .95464, .13027t .1441P

1 -9.uUUP 13.940p b7.680 .28459, .93996P .1b021p .14872t
1 -59.uuO, 13.b80 u.s650P .32575. .91760. .1939bp .124129

71. ± -j9.uuup 13.370. 9.600 .3o816v .88792. .23434# .10264P
7au. I -b9.9OO, 12.960# 70.520. .41914, .84603t .2619e. .08973#
731. 1 -j 9 .uuut 12.520r 71.420. .44757# .80616p .33470, .07933t
7 io.I -b9.uUUt 11.980. 72.240t .50271o .73785. .39008 .069b1,
73,. i -9.uUO0, 11.330. 73.020P .57522. *64531P .43914# .Ub751t
74v. 1 -j9.uuOt 10.oOOP 73.700P .62017# .55645t .4851Up .06364#
7+. I -b9.j, 9.780. 74.300t .b5916P .46640P .52127P .0633b#
7+e-. - 9.oUUU, U.910. 74.800# .70186. .37603t .53063. .ub208P
7,+j. I -b9.ouu0u, 8.00UOup 75.22000t *65609# .31531v .68352#.67377/
74i. U,,IA(A1N)'eY(14),ZIN),N(N)PYN(N),ZN(N),AN(N),t=703,72U)/
7,+j. 1 - 7 .uuUt 13.880. 65*450, 923613P .97073,-o00009, .02869P14o. I -:7.juu, 13.830P b5.730P .23493P .96759P .03861, .05504t
N4/. 1 -j7.uUU, 13.b90f 6.700t .35589P .90542p .1829bp .u9570,
7Q. I -t7.uUO, 13.290. o7.6b0, .35883t .89285# .?302bp .09708.
wj. I -j7.uu0t 12.910, 68.600. .37852. .6647, .2825 j, .08951#

7,u. 1 -j7.juo, 12.470t u9.5u0o .42944 .b1913, .63144, .07772#
1w.. I -o7.uo, 1.9.bOt 70.330, .49107t .74666, .392UUP .0b747t
Iti- I -D 7 .uuUp 11.610, 11.10U, .55237t .5839t .45179r .0640?.
b'd. I -b7.uOu, lU0,0 /1.780,..b2622# .b5528, 94b154t .blb,3
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7b-1 1 -. 7.uut 9.aoot 72*3b0 96b526P o46324t *b1799v oUbosup

lbj. I -o7.ujOr 8.940t 72.880t .69480F .38098# .b39040 .0b047p

hw. I -b7.00# 8.000P 73.320F .b5291# .32090p .68594t .76876,

7?hi, 1 -z5ooop leo2UP ba.U50t o48229t *87493t-.o031p ou480jp

7tu. I -tjb.uU0t li.90P t8.470' .45bb3t .21 7 9 t .205iet .u1685p

7)j. 1 -jb.uOU, l. 70t o9.2b0 s5 443# .67717# .40599# .03992.
luu. I -Lb.ouOp 1U.570P o9.'91Ur .622U0o .57685P ,441U50 .U3679P

7o.L. 1 -bb.Ju, 9.780# 70.510v .66554# .48581p .47414F .03650#

7u.. 1 -bb.ujOuuo b.9UOOP 71.0e00t. .70182P .3b932# *b0463#.03o83/

7bj. LATA(A(N)PY(N)OZ(14)tAlq(N)oYN(N)pZN(N)PAN(N)oi4=721#73b)/
7t),. 1 -b5o)uup ti.UOU# 71*420F sbS144P o30796t *69317# .4.939t)o

I -b4oUjOt luo , o9 *9o320# *7795Up *b2347p-.U0 9 r * g1499#
lo1. I -54.uuUp 9.800. bY.580# .71243t .b3616# .274b9o .u0595P
7u/. I -b .uO 8.930# ?U.ObOP .75063v .3967b .38313t .U096i.
7uu. 1 -t4.uo0. b.U000 70.U480# .65341P .31138v .897J# 0219340

7uv. I -b3.a0U 8*0U00P 70*0U000 o48893t 951U05p *00102#,0lO0#0

71u. I -73*uuOpOO ,0Oot 88.5800.b8977.o00007.2403 p 453.0Z071.

77&. . -i4.uUOUu quuuOup 89*53Ua0v.68747v.000U0P.7462UP 21*37511p

114-. 1 -74.Du0uUP .OOOp 90.00000.57845p.000U#.*8147Zt b.72945t

77.j. 1 -61.uuouut .0000u 94.5000.48817.000.UUbu678v 350271t

7'1,. . -LI7.uuuu. OUuOOu 97.04000v,33819#,000U.96941p 5.b3053#

7/L. i -93.tOuOUp oUUUOut 98*82000v,25229v.OOOU0.9b69bf 7.bb244P

lI. 1-98.UOUP .OuuOut 99.91U00s,18945,O0UUt*9blbUv 10043519#

7//. 1-lu3.uu0ouu .0(j00u# 100.7b000.1*4303v.00G0P.9b9bUP 13.1266b#

7/u. l1-19.uu0uuo .U00U0 1Lul.500o0o.03b8p.OO00.0P*9
9 44 l 14*45457#

77,. 1-115.UUUuUv .uuUOUP 102.0uU.0@08U65#.*00U0#.
9 9 6 72# 74.41462#

'1o. I-118.uuOOUt .UUOU 102.23U00t.07479.o0000*.9972Uv 37.7bl13o

7o,. I-119.UuOUu .OOot 102*3U0O0,.06983,.OOOUU.9975b# 385.74158/

L4U OF L-bILIII3. j *uIAur4OSTlC* MESSAGE(S).
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-,I FU rLOiT
LOi-,PIL,L,IiUl BY UNIVAC ilOu FORTHAIN-IV DATLU JUNE 22P1965 F4006
IHb LOm,PILA11UN i.AS UO iE Ui, u'4 ULL 72 Al ie1:24:33

bLjLr%uUTiiJL PLUi LiIrt(Y POINT OUUebb

STUiA,GL USLU (oLOCK, NAMLt LLNo'IH)

uuol *LUL OuuiU
UuUu *LJAIA ouU,3Ot

uuUi! *uLArN,K OUUO0}
UuU-5 ULA' UI--d5b
Uu04 ILKe" Ulou3U

LXILWq.AL H_Liit(rl4'LLt (BLUCKP IJAM )

uuUb ALU(.1u
GuUb NooUU$
uuu7 NLUi$

UulU Niu?tb

lU,a,,.L ASibNP.L1,T FuR vokRiA LES (BLOCKP TYPE# I(ELATIVL LOCATION, NAML)

(Uul UUUU13 .i.:3 OUul 00u021 127u 0001 000034 1346
Ouuu UU2t2 I9F u000 0OUI30 22L 0001 00022b 230G
Uuul OuUe3b 3UL OUUI 000247 40L 0001 000110 65L
UUUL uuoJ.7l 9eL uUOl 00U01 93L 0000 R 000254 A
UUU4 H Ula40 U uUUO0 I 00U14. IA 0004 I OOOOU IALPH
Uuuu I UUUe47 IC 0UU0 I 00025b ICON 0000 I 0000U0 ICONV
UOuu i OUUe45 IOU[ OUuO I 00u25k IX 0000 I 000253 IXX
OUuu i Ouu-4 1ZLr(W 0000 I 00024a K 0000 1 000241 N
uuu. ouuu0 x UU3 00424b XN 0003 001342 Y
Uuu) 00715 2 L14

z UbHUU[IIL PLOlT(Ii4OHJ)
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J-kFN IOtN ICONV(IUO)

CUMMOi4/ULt1/X(738)Y(738)tZ(738)XN(73b)PYN(738)ZN(*738),AN(738)
J • CUi,,MUi4/iJLI ,' /IALPH ( 4o4 ) eIBETA (1464 ) pHT ( 164 ) RG (1464N

) eB ( 164 )

iUAIA (ICUNV(N)tlI'j=lUo)/2HOlp2rI2e2HO3t2HO4p2HO5e-HOot2HO7P2HO8e
1?tui9p MI O H1lt ,2H±2,,-H132tl4t2Ft15e2Hlb62H17p2H1 p2H19e2H20
-i2H.t.H22 H23p2H24p4H25I2H2bp2H27P2H28p2H292H3U

'J.5 ij' Pdr 0a g12 P 'H3,5 P 2H64 v ieH35 P 2063 v -"H37 v 2H38 v 2H39 s, 2H40O

lu. 4441-LH4k,eH,H4e2H44b,2H72H'4bt224H49 t2H5UP
140 t)ei3,:, 1peii1 t 2H5,,p 2Hb4 o ,Hb55t2H5op 2H57t 2H58t 2H59t2 H6Up

1L". o .Ho ,z1-62#2Hbi62HoC4pH65t2H6bt2H67p2Hb8p2H69,2H70
1.), 72,171 t4H7 !H'?3,2H74p2H75t2H7bp2H77t2782H79ieH80P
I- iaolo ,H82t2H1.52H84Ig-Htb52H8b2H87p2Hb8t2H8

9 peH 9Ot
I:j. 92hi91te-,c-92,2H93p2H94p4H95t2H9b62H97o2H98t2H99p2HOO
iu. JAYA 1L44K/2H ./
1/0 UATA iLRU/2H ZI
10. JAfA irIGH/2H H/
1 . lUUl=u
,u . K=l

)--. L)O lu lY=6p3b0#3

IYY=lo06-y
Uv lb lX=3vlbap3
1A=IA/3

A=u.
eI. L.U 2b 4=l#i4NOR

lF(IALPI(14)*NL*(IX-3))GO TO 25
I(IULljA(i4).N.IYY)Gu TO 25

Ju. iF (J*LQol ) A=A +b(N)

1. 1F(.J.L .2)(jO TO 7U
... LFd.!J.QG.o)t,;O TO 7b
. lFkJ.U.*4)6O TO 6b

,34. vu Tu 2b
j... iU 1F(A-u(N))llv25#2b

,3 .71 ;4=uJ (I,4)

.H. vu I0 2b
jo. 7 t) IF(A-i( (N))7b25?t

7 k,7 #k=Hl* (ij)

4u. oU Tj i!b
4.. ub it- i Ao- ,o(N') ) 6t p 25 p ?b

4. uu i=G(4

44.. IF(A)gel 'IP22
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4j. 211IA(IXA)=luLNK

4u. 3u TO 15
41. r IF(J.LE.2)ICON=INT(U.*ALUGl(A))
4c,. lF(J.UL.3)lCOfJ=INT(A+*5)

4'. iF(lud) 9r91 #92
u. 91 IA(IXA)=14tRO

bA.. Go Tu 15
be. 9; IF(Luij-99)93o93p94

94 IA(IXA)=IHIGH
54 . GU TO 15
b:. 91 lA(IAA)=ILONV(ICON)
Ou. lb CU4I1NUL
bf. IF(IC-K)30#35p3O
bu. 3b lu=lbU-(K-1)*3
)9. iTL(iOUPl18)IOP(IA(IXX)pIXX=1#61)
bU. 1d FQl%MAI(lXI4vlHYpblA4)
04. IC=IL+t)

be. UT 40
bje 3u wklTL(IOUT,19)(IA(IXX)pIXX=1,61)
U4. 19 FORMAfj5XplHYrblA2)
UL)e 4U K=K+l
bu. IU COvJTIIWUE
o/. RLIURij

t-jij uF I SI1i,o. U *bIAGNOSTIC* MESSAGE(S).
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0

COmPlLi,IIOW, uY UNIVAC 1lOb FORTRArJ-IV UATLD JUNE 22v1965 F40b)b
THIS CU:i,PILATiui ,A:j DUNL UN 17 NOV 72 AT 13:42:49

t4.A,L, PR6kAh LNtY POINT OOOUOb

SlvtU%G O USLU (ciLUCK P NAM-' L.04(71ti)

uu01 *LOUE Oui06
UuiU *uA1A 01 000
UuU2 *uLANK OUuOOU
uu.3 bLKI 01105b
UuU4 6LK2 01023u

LXTL,r4AL HLFLRL14LES (BLULKt NAME)

Uuub Cub
UUOb SIN
0U0U7 AIM N
uulO S,iRT
Uuil Cvl4rRA
U612 LAV
U U,i.3 PLO 1i
0u14 ALOLP10
Uult Nk)U$
uvlo NlUl$
uul7 NIU2$
Uu.O N,,Uu$
0u21 N3 [uI$

blUko L ASbIGNmLNI FOR VARIABLES (BLOCK# TYPEP RELATIVL LOCATION, NAME)

(Ou. OOubb IUUL 0001 00033b IOIL 0001 001747 1012G
Uu.l uOkUl1 lu34u 0001 00203-: 10456 ODOu 014426 lObF
fjuuu 01,+46U IeF 0001 000031 130(., UOO 000044 l3oG
UuuVL. GU6lu4 17bb 0000 01452! 2U1F O00O 014b14 2ueF
IOOu, 00U172 2eOt0 UOuO 014567 243F O00U 014513 2b5F
UUut; 014473 3ueF 0000 014634 311F 0000 014640 31S.F

A,37

UNCLASSIFIED
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Uuuu U1446? 56F OO0 014435 39F 0000 0145u4 4U1F
UUu6 611:o)U . oF U000 014b53 43LF 000U 014 6 bb 433F
(Uuu U14ob 4 6F 0U00 014067 437F 0000 014707 4-36F
Uuul 00100 445L OUO0 014644 449F 0001 001115 4bUG
O0Ou uuub7. 471L 0001 000524 472L 0000 014426 48P
UuUL' 014714 492F 0000 014551 500F 0000 014602 5UbF
fuuu 0147e0 5UBF 0000 014blb 516F 0001 0011b4 511G
bOUl U01Oub 5bb2 0001 001277 560G 0001 001311 571G
LUu, 00141b b.;G 0001 00143o 634G 0001 001457 6456G
0oul 001be.0 7036 OUUI 001541 7116 0001 001573 733G
tuui b01b72 774b 0014 R O00UOU ALO010 0000 R 014377 ALPHA
Luuw K 014670 AHLA 0007 H 000000 ATAN2 0004 R 013340 B
OUuu i 014144 BH 0000 H 014342 BS 0000 R 014362 CG
Guuu H 0144U4 L 0012 R 000000 EXP 0000 R 014345 EYE
Ouu4 I UOUUU0 1ALPd 0004 I 00267u IBETA 0000 I 014333 IL
Cuuu 1 000O 2 IL10 0000 1 000014 IDArA 0000 I 014340 I1IN
UuUu I U14421 IH,0 0000 1 01140 ISU 0000 I 014410 J
uUvU I U144L3 ii 0000 I 014350 jjD 0000 I 014414 JJj
6Ouu I u14422 jK 0000 I 01434b K 0000 I 014412 L
UOuu I U14.53 N OUO0 1 014364 NN 0000 I 014337 NNORT

KUvu K 014403 R 0000 R 014336 RAIAA 0004 R 010450 RG
UUUu R U144U7 RuG OOuO R 014200 ROGL 0004 R 005560 RT
uuuu K U14572 RX 0000 H 014373 RY 0000 R 014374 RZ
uUUu K 01l475 Su 0000 R 014371 SON 0006 R 000000 SINl

Uuuu h 0143b6 SY OUo0 R 014357 SZ 0000 R 014130 SZL
Uuuu K OU1uUO XC 0003 R 004246 XN 0000 R 014365 XNURM
LUuu K OOuu6 YL oQu3 R 005o10 YN 0000 R 0143bb YNURM
bOu H 007it2 i- 0000 R 014367 ZNORM 0000 R 006350 ZR

.L. I.; COoRA oINOOW
f-9 uIMEN ION XC(b)YC(6)
Z, *Jl%fEI4tION IDA1A(91)PIC(91)#ICl0(91),RTOT(91)

ul,iULiz,ION XR(1464)vYR(1464)rZR(14b4)
Ll.,iEfN4 10N ISD(1464)

u. DiMENSION SZ&'(20)#ASIC20)vROGL(91)
/.COt-MCo!4/bLK1/X(738)#Y(7.i8)#Z(738)#XN(738)oytj(738)ti-(738),AN(7/38)

us LUiiMUii/BLK2/IALPH(14b4)#IliETA(1464#RT(1464)PRG(1464)vB(1464)

1. UAIA ijL/1H /
lu. DAA ilt,X/llX/

11 • r4x Y=t)
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le. RAulAN=57..29b78

14. 11 =b
1. IOu7=u
lu. tS3=2uu.
1/. RUL=-15
lo. OH=°*u09
I 1j EYL=,Ib

4ue REAU(i,105)(XC(K),vK=pNXY)
?-I kED(AINl#O)(YC(K)tK=lvNXY)
e. lob FOKMA(6F6.3)

4d, RLAD(1IN#49)J0
'4. 4V FUHMAT(13)

4: KLAD(lINt48)(SZE(JJD)oSAZI(JJD)tJJD=IPJD)
Zo. 48 FOHMA1(2F8.2)
?-. 12 FOHMAT(5H bETA)
i, 66 FukMA'I(5XP4l(3HXXX))
ev 39 FOMA'I(7XtlHU8Xe2Hlbp8X#2H3Ue8Xt2H4bt8Xt2HbUBXp2H7bo8Xt2H9U
.u* eTX,3 iH(7Xe.Hl207Xt3H135p7Xp3HlbO,7Xe3Hl65t7X. hl8O)
Jig i7 FOIMAT(65Xt5HALPHA)
6e-9 alll FUhMA1(47Xt34HHELICOPTER UETLCTION RANGE CONTOUR)
.s U' t-OHMA1(43XP42hSCALE FACTOR:VALUE=RAN6L IN NAUTICAL MILES)

.i. 4U1 FOkMA1(49Xp3UHWINDOW DETECTION RANGE CONTOUR)
6e Uv 6uu 10A=1#91
Ju. RivT(I0A)=1O
6/. oUO CONTIUE
3o Uu bb I,i=ZtJD

.)'J ; LN=*0l74b3*SZE(tM)
4u. tpAZ=*ul7453*SAZI(r-0

4A.. S X-C U5(SAZ) * S 1N(SZEN)
'4e. SY=-bSi(SA)*SIN(SZEN)

4j. ~SL=-CQu, (5.4N)
490 2bU O 10A=1t91

,+u lCiOt1jA)=U
4/. I(I0 )=0

4-1 o ebU COZTINUE

bu. Cr=AL-:(RU*BH-3H)*lOU*/Br1
.&0 Ct(bz)*EYL*1UU.)/ut1

be-. UU 1u N=1PNNORT

A-39
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X;iQRM=XN (N)
Ju, (NIURfA=ylq (NN )
bY+/ Z,jqQRN ,-= 7 (1I,1 )
bo. lF(N.T.73d)YNURM=-YNORM
b.* ARLA=#JNN)
6u. ON=tA*XNORM+SY*YNORM+SZ*ZNOKM
ble R*X=SX-2- *SLN*XNURM
De. lY=SY-k 9*SUN*YN0RM
ujo ti=S-29*SJN*ZNORM
0'+* AR(N)ZRA

6). Yk (N)-tY
Ous Zk(N)=NZ

uQ4 IF(Sw;4)101p1102
09. 102 S=A1AN2(SGRT(1-SUN*SDN)PSDN)
7u. S-Si,j ADI AN
71o lbu (N) =lt.,T (SD+. 5)

7r. CALL LoNFRA(NXY,XC,YCSD,PRU)
7'j. 61* Z)-AHEA*SDN*RO
74, d (1,4)=:u(N)*l,0L+07

7-). Go TO 103
7 . .Ii. 0(14)=u.
7i. kT(N)=o.
7ci., #( R I(. h) zU.6
IVJ. I su (N') -=c
tj .v 01 LPh,(id,)-U
bLi 16LIA(N)=U
c . ., , TO IOU

IU CoviTINUE
ALPHA=ATAN2 (SQRT(1-ZR(N)*ZR(N)),ZR (N))

J • ALPHA=ALPHA*RADIAN
IALPH(N)=3.INl (ALPHA/3.+.5)

bi. bLTA=AIAN2(YH(N),XR(N))
60* iLTA=dLTA*RAUIAN
89. IF(BLrA)44,43p43
9u. 44 IbLr A(j)=3*INT(3ETA/6-.5)
9i* vO TO 42
9-e 4.j loLTA ( :J=3,*INT (8ETA/,.+. 5)

9t. EiF6(,)/( I'4.*1.0L+07)
9L. A..Abhb(RX*65.)+ABS(RY*45U.)+IbS(RZ*1:7,5)

9u. KU
910 4o4 L=LXP(-i.9075*R/RVlS)*CT

A I40

UNCLASSIFIED



UNCLASSIFIED

9Q. F=-E+.b7+I*R*3bsb/AP
99 Fl3.eO0bL/R1S+?-.*K*36.5/AP
loug IF(F/rl+#1)4bUP46lp4bl

lu.&. 4 ou ii=R-F/F1
lue. Gu Tu 462
lujo 4bl 1%'I(N) Z1

IU40 K=Uo

luj. 474 E=LXP(-3.9u7b*H/RV1S)*CG*RU
1ut'~. F-L+I. 7+R*R*36. t*RU/tF
lul. Fl=b.u75*t/iVIS+2.*r<*36.b*RO/tBF
lujo. 1F(F/Fi,l)470o47lp47l

IU , W7U .:h-IuIF1
llu. uc' TU 472

live IL(jO#0=1( uIOA)1

114. iuo=((157+36.b*R(N)*RT(N)*RO/BF)*BH/(1O0*LXP(-3.9075*RT(td/
lii. 2RVLS)))/(oS*LYL)
llu. it(Ruo-ROGL(1OA))?b1,?62e262
lit. 2b.L Rt(uAu)=KOG

ll,." 1F(RW.-RTUT(1UA))t)ul2b2p2b2
11:. uUl hT(T(WA):=Ob
1! L. eoc' CONI IUE
le.L 0 uL Cur4TDI,4uL
1e .- w1'ITL(1OU t25U)
1, . kbu FOKNAI (lH1)
1e. mKiTL(lOUI,2U2)SZL(M)tSAZI(M)
leLj. Ue- F'Ut%MAT(44X#l1HSUtM ZEN1TH=pF6.0#4Xr2HSUN AZIMUTH=#Fb.U)
ie. wRlTL(IOUT,2Ul)

-0i F0NAT(bX,plbHURIHT-,'LSS PLOT)
wHLTE(IOUT#203)

12,. c.Ua FUiAT(2'4A38HSCALE FACTOR: VALUE=IOX LOG BASE 10 OF*
1,ju. 24i AKLA X RLFLECTIViTY X 10 TO THE 7Tit POWEN)
1,51o WRA'TLUOUTtl2)

CALL PLOTT(NNURTpJ)
1.54o 6klTL(LOUTt3b)
1)o. WRlTLtIUUT#39)
lu. tcHTL(IOUTr37)
101. aITL(JOUTt2bU)
1.5u. hKiTL(1OLJTp3U1)
1O.5 viKiTL(iOUTo3o;0
l4u. rst TL (1OU1lie)

A-"IE
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UNCLASSIFIED

14 . JZ.i
J#(.. CALL PLOTT(Nfj0kT,j)

MR1TE(lOUTp3b)
144. WK1TEL(iOUT,39)
1). mKiTL(IOUTP37)
14u. wKiTL(OUl,25)
141. WHilL(IOUT,r4Ul)
l'+u. ftkiTL(IOUTt3u2)

I~ k+b i , T_ t fOL I 1

lbu. 4
1tL. CALL HLOT7(NtqNRTpJ).
lt)L. wKlTL( iOUTp%*lJ6)
Ib.j. WkITL(IOUI#39)

1bt . 0k1L(lOUTt 37)
Lj . WflITLtIOUT,2tO)

Io/. tUU FUKNAi(29X,4OHREFLECTED RAY ALPHA# BETAP ANGLE OF INCIP
Ibu. e,6UHL.L UETECTION RANGE LISTING)
1 b'.1. NUN1NT (NNORT/4 )

lL. Jo 34U L=1#NUM
lb... J=J+i
it)-*. iF (J.L.l)]vklRTE(I0UTp243)

1 O't . L4j FUhP.AI (1X,0(4'Yn NUNi ALPHA BETA ANGLE RANGEL)
lu.. JJZL*4-5
Iou. iJOj'+3
lul. ,,,ilE(lOUT,3 41)(LLPIALPH(LL),Ii3ETA(LL),ISD(LL),RU(LL),LL-JJ,JJJ)
lbo. )41 FUhMAf(IX,4(l#,3Ib,Fu,plX))
1o'wl. iF(J.-..-40) WKITE(IOUTp2b0)

1lu. IF (J.tu.4U)J:u
17L. j4U CONTI i4UL
17,. vikIT6(IOUTt250)
17.). ,i(ITE( lOUT,5Ob)
1*-*. 5Ob FOMA(2lX4UOHREQUIRLD REFLECTIVITY AS A FUNCTION OF At
17:.. 217rNbLE OF INCIDENCE)
17u. W T t. ,OUI,51U)
17/. t.,lU FORMAr(1x,pbiANGLE,dX,HO,8X, IHl,8X,IH2,8X,lHIljp8X,1H4,aX,1H58X,X
17,j. 2ll,UV8 ,plH7p6tl H8tdX,tlH9)
1 7,. L)u 31U JJ=1#9

lou. JJj-J.*lu-9
101. jjJjojJ+9
1 d.. a JJJJ-jJ1O-1u
Ibj. ,jk 1LKu uT,311)JJJJJp(ROGL(LL),LL=JJJ,JJJJ)
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ld+. i11 1uNMA1(2AP4PA#1U(Fd*6#1X))
lk1j. :jz I .;-U T 1i4 UL

1du. •4RiTE(iOUT .i)RO6L(91)
1l. 1;! -URMAI (4AP2H9U 5XPF8.b)
Id. WRiTL (LOUT t 506)
1 wj ) FUK MAr[(//)

19u. dk I TL ( 1 OUTP ,S)
19-L . Ou 4tU J=191
19c:. 1LiO (j)=IC (J)/l0

194. Iu(J)=IWT(iC(J)-1U*IC1O(J)+.1)
194. 4tiJ C01TIDwIU
19.). 41(iT_ lOUT,449) (IC1O(J)PJ=I,91)
19JU. ,)t.LIL _( IUUTP449) ( IC(J) #J=1.091)

19'. ,+49 FOHMAT((7X91l)

19o. WiTL(iOUTt43b)
1990 430 FW-04A r {..JX,0 21 MU)

2u,.). uO 44u JJ=1#1O
2ul. L)) 4.j1 J=1,91
d-ue .- j llI-JJ

U~ r=U'rvL (J) *1 .uIL+U9
20-'. INUG.1NT(100*ALOG10( .OG))

2uu. 1F(1u(,.LT.JA*lO0)IUATA(J)=I8L
2ui. '4.5 LJ 4 IdTiNU E
zuu, 1F(JJ.LQ.1)WkIT'(LOUle431)(IuATA(JJJ)PJJJ=1,91)

?us . IF(JJ.-Q.iGU TO 445
•1u. IF(JJ.LQ.4)iiKITtL(lOUT,432) (IUATA(JJJ),JJJ:,91)

2IL IVF(JJ*LQ*4)6U TO 445
"1 . 1F(JJ. ,7)WHITE(IOUT,433) (IUAIA(JJJ) ,JJJ=1,91)
?-). 1F(JJ.,-Q.7)GO TO 445
21,+. IFtJJ.Ekj.1J)'.iITE(IOuT,434) (lD4TA(JJJ), JJJ=l,91)
LIZ.a. : WJJ..10W)O TO 4145

?-1o. ,,t<ITE(IOUY'435)(IL)AT#(JJJ),JJJ=I91)
>11. 4JI rWiMAT(lXp6HlU+1 YP91AV)
21,. 4je F'UHMA1 (1X#bH10-2 YP9,Al)

2v . 4,53 FU IAI(lX#n1lU-b YFe9AI)

22U. 4,35 FORMA1I (1X' Polil U-bt YP91A)
•?21., 4j!j FURMAIl Xtoli YP91AV)

l-. 446 COi IT.Ii4UE
?..e j, 4 L+u CudTI,UE

2?-,+•1T. 4 T OUr, 437)
4:) 4J/ Fur(MA I (6A fg2 11 X))

.4 11r) .i f EOU T P439)
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2?/. 4J9 FORA((7A 1iUdXp2HlUp8X,2H2, Xp2H3Up8X,2H4d,8XPLHbU,8X,2H6U,
2-eu. dxp2H7up8Xt2Hduv8Av2H90)
22 0. JRiTLIj OUT,+3d)
e3us 4J6' F0f(MA(14UXPIdHANGLE uF INCIDENCE)

2,31. 00 491 JJ=lo13
J=7*Jj-o

4! j, JjJ=7jJJ

?-,J+. ,i,rATEt74+92)(ROGL(JK)tJK=JPJJJ)PM,JJ
3L. 49e FORMAT(2Xp7F9.hv3XpI4r2X#I2)

2a.U CJuJujTiNUE
4.5u. dRITctiOU1 p2bi)
2.0 1 WRlTkIOUT5U5)
C'4u. WRITLIOUTP51O)
2-4.. UU bi Jj=lt9

24. .JJJ=ii*1U-9
24j • JJJJ"JJJ+9
e44* •JdJ,JJZJJ*IU-lO

?-L. •4l(iT- ( U 0UIP31.)JJJJJP(RITOT(LL),LL=JJJPJJJJ)
24u. ul, COi 4T I i'tE
241. WtiiTL(jOUT,32)RToT(91)
i!4o. MilTL(,OUTt5db)
2- L+,- . WK{ iT L( jUTp 5U6
eavo J ib FOrMAT(4bXPlUHs1J-vIl%RY OF)
C! . wtiiTL tOUT#505)
do-.- •ITL(iOUT# bU7)
Llz)i . L u7 FutiMAI (4UXs21HFoR AL,- SUN POSITIONS)
2W.. W-ITL(LOUTP43 ,)
?-b). UU 64u Jj=.plU
230. iJu 6ju J=1091
t2bl. JA=1l-jJ
-2ta RUv=TuRToT(J)*i.Oc:+Ul
2t9. ±I(OG=iNT(i00*ALOGlU(HOG))
'u. lF(IRUG9.0L.JA*1O0)LDhTA(J)=IBX
iui. IF(IRUG.LT.JA*100)l0ATA(J)=IBL
2u,. u6u CutT II4UE
;,euo. IF(JJ-..1)WHITE(IOU, 431) (IUATA(JJJ)JJ=lJl)
20,. IF(JJ.L.1)GU TO b45

It" (JJ.LU.'i)WRITE(IOUTP 32)(IuATA(JJJ),JJJ-1#91)
a-bu. iFJC.U.'+)6o TO 045
f-'ot. IF(JJ.LU.7),VIUITE(LOUIP433)(IAIA(JJJ),JJJ=l,9l)
-u,.,. !F(JJ.LQ.7)GO TO u45

iF(JJ.L_.10)okITE(IOUT,434)(ib TA(JJJ)PJJJ=l-91)

A-"F
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; Iu. ..FL~JJ,t.*if))uU TO b4to
27.. ,,ITL(IOUT, 4.i5)(IUATA(JJJ),JJJ=1'91)

u4 D Lul4Tii4uE
* 7.-. • ou CUNT I iJUE
a74. 4iiTL(iOUTPu,467)
.7L miTL(ilOUTP4,39)
27u. 4I(1TL(IuUTP4.3b)
21/. 4HlTLt7p49)RTOT(J)PJ=lv9l)
?7u. 49u FUW-IAI(2Xp7F9•o)

L14L OF L15IW3oa, d *UIA6NOSTLC* MESSA6E(S)o

A-45
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.,I IU L U:t RA
CO1I1P1L,ATIUi4 bf UNkVA4C l.Uo iORTRA'-IV DATLU JUNE 22P196b F40f cj
TrHiS LUivP1LiJ"Uii Aa L)JNE 0 i 17 NOV 72 iAT 13:4+-:59

jUu,,(uUT,i4E CUN-r EJir(Y POINT 00U117

T)%,i103L JSLU (uLQCr p NAME# LLIWrH)

UjUl *k., 00U161
0uu *LjA rA ouuOlb
UUU2 *UL-AlJK uOJUO

TU , bI: ASiuN,r_iAi.r tUR VARIAtiLLS (BLOC'p TYPEP RFLATIVL LOCATIONP NA,ME)

JdJU. 000U0U+ iu,), 0001 OOUUIJ 3}UL 0001 OU00t)' 31(jL
ujul JUUu7b ouOL 0001 000114 700L 0001 000104 80JL
j0JUu ri 0uUU4 ( 0000 R OOUUOJ C1 0000 I 000000 J

:),UdRJlINt.. COr4FRA(NXYpX,Y,pII4p(OUT)
J. ,AIE,4.)ON x ( 1 ),fY (10)

o. .j J=1f,jXY
4, t (X l4-X (J)) UO0,3b, 35

tj CO,TI.4UE
j,j Lt(J-j)370,31O,310

.F(J-3)37u,310,31U
jlu YUUTYT(J-2)

iu* 1F ( Y(j-1)-f(J-2 ) )710,700,710

I.L. lidu (X(J-I)-A(J-2))/(Y(J-I)-Y(J-2))
14. 1F(Y(J)-Y(j-2) )'2Uv700v72U
ijo. 72U A1=(A(j)-X(J-2 ) ) / (Y (J )- Y (J - 2 ) )

1+. 1F(A1-A)4UUo,U,U00
1j. 2 0U CI=O.J
.Lug. i TO 6UO
IA.,. 4 j L U N, i 14 1A--
lu. -=(X (O)-XU(J-i))/(AS-AI

1' ,= ( X: ( ; -x (J-l))/C

UNCLASSIFIED



UNCLASSIFIED

oJJ lF(A+Cj)ddJP UOpdu
iJ u YJ0u1i.

6O TU 700
OUtU CUN~TANUE

. YuuT=T(,j-,,)+(Xiri-x(J-2) )/(A+Cl)
OJJ RL0 TURii

UF Llsfi;. J *UIAGIOSTIC* MESSAGE(S).
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APPENDIX B

TYPICAL RESULTS

FROM

COBRA WINDOW MODEL

Segment 1 - Normals and Effective Areas

Listing of Window Surfaces, Normals, and Effective Areas ........ B-2

Segment 2 - Area Contours

Listing of Window Surfaces by Number and XYZ Coordinates .........B-20

Listing of w , Coordinates for Each Window Surface ................ B-30

Area Contour Plot ................................................. B-37

Segment 3 - Brightness Factors, Detection Ranges and Required

Reflectivities for Sun Azimuth = 45' , Sun Zenith = 45',

and Visibility = 5 Nautical Miles

Brightness Plot .............................. B3

Helicopter Detection Range Plot .................................. B-39

Window Detection Range Plot ..... 0..................................B-40

Listing ofat,P Coordinates, Angle of Incidence, and Window Detection

Range for Reflected Rays ...... ...... ......... .... .... B-41

Listing and Plot of Required Reflectivity as a Function of

Angle of Incidence ................................... B-51

B-i
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A Y L ; NORMAL Y NORMAL Z NORMAL AREA
-IU9.499'1., l4.buU 9b.,5UOuu -. 06124 .92731 *.57267 .251t)1
-lu9.,+99'9 14.u,+uUu 99.u7Ouu -. 0172e .916b .40315 .149o
-1090-+9 999 16.oUuOU 10.Ui.UU -. 01154 .90216 .42780 •08963
-iu/.j3uuO lo.43OU 9u.u8u0U -. 06907 .98876 .12973 .42359
-iul.j3UuU lu.oUuOo 9i.07OOu -. 071b .98,o42 .14449 .67b2
-io/..,3uuO .o14UO 9Z.UbUU(J -. 0b732 09818t) .17446 .665 8
-±OT •j,uuO lb.'DUO 9j.u4U00 -. 0679e .97713 .19943 .7b5,6
-ii..,,3uuU iJ.iUUU 94.U20UU -. Obl7u o97232 *2L326 .68875
-iti.,Juu l5. ,uuUo 9t.tOUUu -.0O,obbe o96b59 .25256 .671b5
-lt,7., JUuIJ lb., iu0u 9b.97u0 -.04041 .95879 .27967 .72351
- ,?.,3uuo 1.o4uIU 9o.'92U0U -.066d2.. .95584 .20686 .24134
-Io/.,,JUu 14.bUUUJ 9 7 .boUuu -. 0263U .94080 .31240 .21bi
-icj/.j3uu 14..-U000 90.60UOU -.0137U .92415 o35439 .1 ..
-it7. ,3Uu 1,.170OU 99.70UUU .00097 .90361 •39730 .17o,-2
-Iu7..:uuU .iU0 100., 7 0U0 .0O510 .87bb1 .45325 .146L7
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-L/.uJUuU l' UU 87,490UU -,07107 s99650 905243 ,94?92
-i)/.uuuuu 079340UU 86,47000 -oOb451 o99403 s07485 .70092
-157.uUuU 17,tuUO 89-400UU -905b 9 4 .991b4 ou9856 o54U41
-Lb/.LbUUju 17.uouUU 9U*4bOUU -90490b 098db2 .12234 *457t1
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-iblouOUUO 15.u9UUU 97,170UU -. OU435 .9391b .29716 .18719
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-lb247UwU 17,94uUOU 84b*0UU -*07276 .99713 -. 00549 1933112
-lte..r7uuu 7.geuu0 d4ob5UUU -*0o56u o99750 o01873 1.48b8
-lbi2.,-7uuu 17.bi.UUd Ibb55O00 -.0628& .99717 .U3321 1.13895
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-9jouUUuU 17., buUU 84oU7U0 .09431 .98342 #13502 9494:3
-9aouuuU 1?e.du0o 8boobuuO .09721 .97880 o15b19 .44191
-93.uUuuU 1 7 *iouOU o(.u50u .10275 s97403 917710 o394U0
-9j*uO.uU 1o,91000 87.02000 *1075b 996678 .20341 .34133
-96.uUuo iu.u2UUU 87*99UOU .11234 99 5 97b .22676 .31193
-93ewOud ju.oj4UUU bd940UU ,11d25 .95439 924111 9289j3
-9.uUuU it.99uUu 8 9 b9ouu ,1254. .94347 ,26950 *2600
-9j*vUUij lb*uUUOU 9 Uo, 4o00 0  13214 *93027 ,30255 ,239b4
- 9 3.uOUuU L).&UUUU 91*ThUUU ,13816 .91833 ,32748 921611
-96*uouui 14*TtU 9 eou50UU .14781 ,90051 ,36088 .19771
-9.*,u0uU 14* 6UOU 93.bbOU *1578i 088071 ,39662 .18432
-96,uOUuU 4J.16uuu 94s3t30U0 .1883 985186 ,43977 .16279
-93.JUUuO lJ.14uUJ 9b.40UOU .17981 .81851 .49348 .149e8
-O1*ouUU leou6uOU 9L,O2000 .18821 .79132 951316 0119t1
-9o*uOouu il.9ouUu 9uG550U0 .18949 974545 958079 ,12868
-9,uOOuU ilo,)tuO 97.10000 *2202b ,68954 ob2336 s10243
-9j*uUUud U72UOU 97*oOUUU *23o69 .62747 ob7480 *097b0
-9j.uUUvo iU.u4UUu 980400U ,25449 *54650 o73281 ,094d0
-9aoUUuu 9*jeUU 9o4U0000 o26780 .44751 979739 o092b3
-1jouuUuU d*uOUU 96ob4OUO ,28832 .34716 .83559 908177
-91.uUUUJ doUUUuu 9d.b200U o2445 .24774 .93664 933U90
-67*UOUV 17ebUUU b49300U0 *021p1 s99407 -,07523 .24443
-u7,uUuuu 17.4luUU 6t*920u0 o0244b .99186 -*10770 .63703
-87.uUUUO 17.st+uUO 6o.91UU0 .0324b .99307 -o09731 .70518
-btouOUuU 17 .u7 uuu 67.9100U ,03804 .99401 -*08698 o74274
-t)l,uuu 17.?0u0 td.91Uu .04b3b ,99611 -*0b442 1.01765
-b7.ouUuU 17.4UUJ h.920UU 905051 *99)46 -.05730 1,13309
-o7.uOUwU 17.91uU0 7U.910UU *05b99 .99693 -oU4258 1.16oo0
-i.i7uJuuU 94uUu 71.910Uu *00154 *99762 -. 02494 e,09112
-d7.uOuuu 17.9duOu 74.9100U *08760 .99723 -.02244 1.75419
-o/.uUUuU 17 .'o9uUU 76.91000 *0739u .9971t3 -.00248 e.51741
-67.uUuuj !7*9duOu 74.20u .07b5e .99669 ,U1240 ,22156
-bo*uUuU 17.9)Uuu 7bo92OOu s0303 .99592 .2739 1.71013
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-i.uU0ud 17.LiuO7u0 7b.,20ou .06919 .99449 .u4475 1*235o3
-6/.uuuutj 17.ueuud 71.,)2u0u .09?7o .99299 .06206 1.02bb8
-6ou,JUuO 17.'/JuUO 76.92UUU .0977t .99 18b .Ub943 .93999
-d7.uUuu 1"1-.uju0U 79.92U00 .1U-+06 .98981 *0207 .77U?b
-c7.uuUu0 17.uuoJ bU.10oU .1U629 .98699 .10167 .65b44
-67uUOuU 17.obUu 61.1luuu ,1146u .98378 s11805 .571u3
-ol.uuuuu 17.j.7tj be,91uuo .11911 .97962 .13924 ,49373
-6/.uuuvu i.91u0U b6.bdbUU .1203e .97o01 s15266 .44bU5
-d/.uOUuU lu,/oUUJ o 4 .boO00 o13289 o97143 ,1b851 .401:7
-tj/,uOOuu lb.t)Uuu bb.o4OJU .14124 .96315 ,19757 *354u5
-. *uU0ukU IL.eeuUJ oto.,jluuO *14o8) .95b03 ,21796 .319o1
-b7.uoouu ib.gdUU 81.770U0 .15o3b .94ob6 ,24412 9288634
-b7.uUUUL) lbouuU bb.7l00u .lb3± .93657 o2b652 .26197
-b?ovUuuo 15.±IUUu 89u.)UUO .17854 .92319 .29532 . 42, 6
-67.uUuuu 14.7600U 9u.b7oo o19154 .90946 .31981 .221u9
-67.uuuuU 14.juuU 91.4700u .196lu .88837 .3b090 020003
-d7.uOOuo iJ.7 OOju 9e,o30U0 *2117b .862b7 .40089 .18010
-bl.uOuO .Ie3uuu 96.170L, .23b20 .83119 .44109 .16714
-ot.uOuu 12.uiuuo 9 ).goOuU 925a4. .79467 .48449 .15345
-67.uOOud 1i.9:uuu 9.120ouu .27269 .74b00 .54537 .14072
-c37.uuuut ll.3ouUU 9b,*ebUO0 .2t56u .69218 .59096 .10be7
-bY.uOuo i.6UUU 9b*78UOU 93145u .62781 963409 .104t4
-o".JjOU) 9.97uuu 9u.280OU .33783 .54,589 .70639 .11u79
-0/.VUJuo 9.oouUU 9ueoi)6du .36547 .45ol ,73651 .j3bv4
-01.uOduo 6.ulu0u 9u.09 O0 .37b8i .33718 ,80847 .09bb8
-67.uUuju o.juo0 97o40UU .3eh8b ,22491 .91537 .21622
-dl.JOuOU lb.94UUU 63.16(U0 o04O5u .99542 -*06205 .32166
-6..UUO U 7.UouOuj Ut.78UU .04357 .99351 -*09106 .804b0
-. l.JUUUL) 17.16uUJ bi.77uUu o0499. .99421 -.0074 ,824,2
-L.uuUuU I l.eouU 6t.700U ,0b769 .99b62 -.U6312 1.109C4
-di.uUUuU 17.35uUU o/,77uUU .obb3b .99b44 -O05774 1.05579
-6±.uUuud 17.40UUU bb.77000 .07249 .99633 -*03786 1.63190
-o1.uOUvU 17 .4tuU b9.770uu ,0783? .9901r -. 03251 1.645u2
-oI.uOuul) 1'7.48U00 7u,78OUU *08521 .99600 -O01992 e.18858
-bl.JUOQU il.UU03 71.190U0 ,0920b .9949 -. 00986 1.87414
-o.L.uUOuo 17*bOUUJ 72.eUUUU .U9910 .99478 .00772 1.74132
-d.uOuuu 7.,47uuo 6.*OOUUO .1O611 .99575 oU2524 1.671e9
--oi.uOuuk) ±/.4iUu 7 4.6Ou0u .11287 ,9 9 25b .03516 1.37911
-01.uOOuU 17.,7uUo 7 b.blOU .1LO6/ .99U53 *05263 IOU514b
-bi.uUuU i/,czuuu 7 u.olUUU .le90b 98607 .07015 089356
-ui.uUuu il..uuu 7 7.olUUu .13)r41 .98tU0 s07966 .78036
-ol.uOOuJ 17.uuuou /.o2uUO .14b 9 u .98e02 o09977 .63ut,3
-t5i.uUUu0 iu.,VUUJd 79.olu6 .bb4c .97b?r ,11641 .57829
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-Ol.uuuuu lu, juu t 8U.2uuU .Ibbl9 o974bu .12381 .)557
-61i.Ukj Lb,.aJuUU 61.81uu .17u51 .96793 .15192 .44741
-o,uU0UU b.-.sOUUU be,1900U 918b44 ,96205 916689 .39919
-bl.uUuU ulooU9UUU 83.17000 20271 o95265 919270 *35154
-b.uOUuU lD.ur-uUU 84.72uuu .21683 .94300 .21434 .31610
di.uOu 1:).:UUOu 8L.u9UUu .2301b .9315J e24103 .29453
01.u0UuU 1!.uUUU bb.u40UU 24d5b .91694 .26139 926du4
-d1.uOuJ 14.viuuu b7.8Ouu .2b749 .90179 .29012 .243t3
-ol.uUUwd 14,,obUO 8b.bUOUU .29117 .87b7.) .32330 .21977
ol.uOUuU .- OiOUU0 69.4UOUU .30125 .85412 *36b69 .2U4e3

-ol.uuUjUU 16.)bu 90.buuu .3274L .82417 .40064 .18943
-61.u0UuU le./ouo0 91.10000 .3!34: .77544 .46732 o16146
-bi.*iuuu i:.3OUOU 91.6-UuU .3d114 741b5 .47282 .12120
-81.uUUj0 li.74uU 9?.31000 .4U877 .717b0 .49775 .14161
-61.uOUuu i.bUUu 9 .t70Uu .4306b .64225 .56445 .1234b
-bl.uUUUO lU,tluUO 93.Jbuuo .4l03e .56301 .60315 .125e7
-o1.uuiuu 90uuoUu 93.650UU .49261 .47286 .66595 .14W4
-bl*uUUdU b,ooUUU 94*470U ,52691 .3504 .71348 .13393
-61.uUujU o.uUu00 94.b0000 .47b84 .23322 .84215 .19210
-74.jOuj ±b.40UOO 6e*bUOOU .0b041 .99.U8 -. U4071 .343b3
-74.,0UUo0 lo,o8000 6o.t3OO0O .06315 .99477 -. 06602 .784ob
-74 .Uuu io.ubUUu 64.bOO U .07143 .99507 -.05009 .893u2
-l'4.juuU lb./4UUU bbsbOUtj .07984 ,99488 -*04818 .89272
-74.jUuuu l.7UUlJ bb.90U0 0bo4b .99!33 -. 02820 1.351)93
'74.OuU 1u.o2UUU b7.4900 .09649 .99473 -.U182 1.28143

-74.ujOUU lUoJUU0 bo.UOOuU .10384 .99435 -. 00701 1.651u3
-74.L;OuwJ lo.o4UUu 69e4900 oi287 .99330 -. 00295 1.39345
- 74,LJtuuU iu.u6UU 70.49000 ,1238b e991b3 .01510 1.05875
-?4, OjuU ios/bUU 71.49U00 91J54/ 0989b0 .03284 .969t7
-74.-,UuO lu.i4u00 74.490U0 .14u2e- .98760 o03390 .b40u8
-7q.:,0Uj lu.uIUI)u 7o.490U0 .1tt)14 .980U3 .05261 .68999
-74.aouu io.uo 0 74.490U( .1666e .98135 s06859 *568t54
-74o.Uu iuott)uoU 7j.48UUU .b35D .97604 .08940 .46bk2
-?.JUUJ0 loo.3luu 7o.'+?Uu .19b66t .97072 .10763 .411e5
7 4.jOUuu lo.14u00 77.400U0 .2129k .96431 .12326 .36399

-7,J*OuuJ lb.4uuU 7o.i4U0U .22727 ,95752 o14095 ,33418
-l+.juuuu lb.1e-uuu 79.43UU0 .2473e .94786 .15863 .29073
-7'.4UUuJ lb.bUU0 bU.39UUU .2u969 .93584 .17975 .26201
-74.:jduu l.Lotu0U bl,jdUuU .276bl .92b74 .19774 .25493
-74 . Uuju 14.couOu 84.20UU .3043t .9068t .i3107 .217u0
-74.tUUuu 14.40Uou 83.,-uUu .3292t .88o12 .27164 .187/1
-/4-JUUQd 4#4jUUU b4uuOOUU *3593co o86739 .26112 .14994
-74*.UUuU A3.ouuu 6.710Uu .3174± .85u4u s29474 .15101
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-74. Uuuu 16.6uUOU 8b.uuOUu .4089b .81631 .33821 .16704
-74.UuuU l2.e1uOU 8oo.4500 .44351 .77541 .37560 .15317
-74.jUUuU 12.ibuUu 87.23UUU *4796b .72203 .41915 .14198
-74. A)UUU i1.47uUu 67.9800o .51181 .66309 ,47360 #13e-2
-74.:OjUuo iu.boUnf 8b.b2000 .5b845 .59?81 .49744 .10bl
-/.0Uu lU.i, 6ui 89.uJOuO .5634b .52137 .54265 .10372
-74.:juuuu 9.zjbUU 89.40UOu .617b4 .44486 o56513 .099t3
-74.OuU b.u4uUU 89.bOUu .64553 .33580 .60647 .lObuO
-7 4.jAJUuuO oo. OU 9u.uUOOO .5882b .22883 .7b926 .18o95
-7U.Quu U o.u99uu bl.u3uUO 90842u .99516 -,03591 .42222
-70.uouo 16ibuOU LL#65OUU .0913 .99409 -o05258 .97074
-/U.uUUuo 1o.4uUU b6.ubOuu .0992U .99355 -.04262 .872?4
-7U,vOuUo ib,o-uuUu b4.b5Ouu O10929 .99349 -. 0e275 1.31b93
-7 u.L()UkU Lt.,-9UUU bb.bbU U .1o05e 99229 -*01750 1.27709
-7ue uU lu.4uuOo bu.6uuO0 *1313e- .99097 .00026 1.08j2
-7U.uOUuO iL. ooUUO b7.o500 ,14314 *9892() .01779 1.13bul
-/U.uUUuU lo,e-UOU d.u 40UU .lbbOb *9868U .u2779 .904t8
-IU.*VduuU lb.eUUUU b9,u5UUu *1705o ,98322 .04763 .70191
-lu.uOuvu it.iluuo 7u.ubOUU .16574 .97d64 .07201 .b2Uo3
-/U.uOuuU io.uUOd 71.tbUUO .2011 .97421 .0435 .54873
-7u.uUuU lb.oouO0 72.u5U .2?173 .96825 .U9520 .48U01
-7u.UUUuU ib.74UUU 7.3UUO0 924161 .9b03o .11501 .40UbO

17U!3.uu t j.bbUUU 74tolLUO 92629b *9490h ,14504 .339ob
-7u.uUUoU lb.-uUu 7b.uoOuu .27249 .9414o .17114 .3277l
-/u.vuuuu ib.u9UUU 7b.b700 .29849 .92691 ,16704 .29113
-7u.uouuiJ 14.uUuUU 77.b5uo0 .3?58t .91153 .21935 .25078
-,Q.uUbwu 14-.:uuU0 7.3O0Uuu .35796 .9u57 ,23464 .19312
-,u.uoUuU 14.i 7uUU 79.240U0 .3912b .86146 o27907 .210U8
-7u.u.iouU 16./uuUU bU.17UUu .42369 .8372e .29834 .19972
-ui.$ 1.b0uuu 8.U7OUU o400u09 .80U23 ,.5361 .18475
-"U.uUuuU le.loUUu b1.930UU .46159 ,7620Q o37913 .17197
-7U.'))UUU le.loduu bL.e7buO .5 335u .o9999 .41972 .1b7u9
-7u.ufUoO l1ju0U b).AOU1 *b46b ob4U85 .47114 *15?49
-7.uUouU l1.,OUuu 64.0U200 *6Uo7t ,57791 .4b729 .112o4
-tu.ouuuu u-U.4buuO b.47uUU .63369 .51519 951336 .109,7
-7u.oUUoU 9.uUU 64.910U .6736U .434U7 .52872 .124ub
-7u.jouU 6*o.UU0 8b.3OuO .6b94/ 033.81" .58064 .14bu5
iu.u0U O.uUuuu bj.70Uuu obb044 .24647 .70900 1.151U 9

-bt.uUUuU lt.:7LjO0 tu.u6UUU .lu77u ,9935b -. 0e27 *46917
-j.uuouU 1t.urUUU 1)1.uaOUu .1148o .99?42 -. 02921 .834?l
-o.uuuu'j ib.u4uU0 ue.u70uu .1201* .9915o -. 00997 .9b6o-
-uZ.OJOUuU 1L.u4uUU 63.c 7 uuu s1398o .98977 *0424 .99648
-Ub.ouu iz.ueuOU b4.uL UO .1525r, .98765 .01607 *67eu6
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-at.ouuou A.O,ju eb.u9auu .1b57o .98492 .ue911 .70796
-uLOuU 1.eUOu b UOUU *17986 .98135 .05092 .627-A
-f)tjQUUu0 ib*44uUU t7,70UUU .19569 ,97689 ,06452 9497b7
btj*UJu( lt*,uoQu 6ei.o9UuQ o2111 .9711 ,0918 ,423t5

-uj.UUOJ(J 1!.uOdU ob'.bOOU 92212t 09bb90 .10447 .39992
-0t.uuuU0 1t.uUUU 7u.boUUu .23913 .95904 .12530 .34b)6
-0t.)-,,(UuU 14*,UUUU 71.ubUU .25944 .947bb .1b492 sk85u6
-uZ.suUUV) l4.,bjulJd 74.UuUU .2t587 .93320 918173 .242o6
bi.uUUU .+..7Uu 7..-.uuu .3125b .91321 .20374 .221e9
-o.tU)ou 13*96U00 74.8UtJ .34174 .89b07 .23627 .19308
-ub.uOUuU lj*b4uUU 7t).4S30UU .3741o .86529 .28197 .17374
ob.UUuU LJ9uUUJ 7o..3UUU .454b .82603 .31028 .15444

-bt*uOUuU le.)uuj 77.41U00 .4+97b 979191 .3b130 .14496
-bb.uUuvu 12.uOUOU 7.0o40U0 .5081 .72746 .40217 913?-2
-6Lo uuU i.l47uUu 7b.i7uUU o5b69b .66638 42759 .106i2
-ob.UUwU iO*91UUU 79.40U) .5t45L b2112 .47U52 .U9b73
-u.uuOuvU iU.euUU 79./bOOn ,6082.3 o53907 95U939 .094b5
-u.uUUuu 9.ueuUJ 8U.00Uu .64499 .45716 .53663 .09299
-t)L*QUUu d.'luU 0.9U59u. o6977e- .35653 .53723 .09778
-io,ujuul OUuth0lj 8U.93000 o65U8u .26551 .71098 ,929.3
-ul*.LSuuU lboiuUU 6U*U0JOU .12089 *99?14 -. 0O000 *254u2
-u.GsUuU .011UUu 61@t)OUUU 91478u .98831 .00869 .52609
-0.05UUtj !31ouLjU 6.990UU *1554b .98731 ,01736 .70014
-u1;.t uuu 1DsDujUo b649900u o1b28 .98581 .0*3081 *73uL3
-blo.3)UuU 14*99jUu b6o990UU .17431 .98298 sU4O08 956ba1
-o1..buou 14*J0UUu b4O9900u o18853 997914 o06211 o45846
mo&.GbUuU 14*uuuUU booO0UUU *2U59A .97457 .07212 .395o9
"61.L5UUU l4.oluUu b/.oOOUU 92210u .96825 o09467 .30017
-b61*. uJ i,+.4uOU 6s.u2UU .24u5i 9959b9 ,12056 925015
-u±.,-buuu 14*.3UoU b9.UouU *2ol24 995062 .13720 920792
-blo. UuU 4*uuUUJ b999UuU o280 .93o36 elb825 o17049
-ul1. 5Uuu i3./ouUU 7uov2OuO .33411 991094 .19897 .14830
-u..*Ouu i,e'+UOU 71,o6OUU o36886 088u1u ,25344 .120u4
-b.t5u0u 1.u9 U0u 72.bOUO .,3919. o85775 .27352 .08786
-olo45UuU 12*'/uUU 73.330UU s41671 *82680 .31374 .08096
-t)i.45uuU 1.*a9uu 7 4.uUUUO .4bb4b .77104 s3b124 .07110
-6104buuU 11.ouUOU 74.c,4UU0 .51737 .71973 .3b914 .06902
-*o019,bUU 119opjU 7to.ebUOU *55b1 .67037 o4077b ,06941
-Ul.eDUuu iotuj90u 75.91000 .6U33 ,57533 .4o576 *075b9
-Ol.c5Uuu 9.tfiuul) 7b. Uuuu .6bl4o .48u 7 c, eb0582 o07o77
-blo4tUuu b*iUUJ 7u.99UULI *69843 379btl obe240 *076o4
-ul.f,5vu do,uuUj 7.,jd(Uuu ,6t1/ .29707 oU9345 o9196
-9.uUUjU ±4.u'0uuuO b4.0o0Uu ltJ79 .98208 -*UU003 .108U3
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-t9.wuuu 14.:1uuO i3.lbOUu .2 ib4 .97165 .Ub327 .24512
- 9 .uOUuu 1.L+,)UUU b&+.12UUU .21944 .97013 .U8706 .254i19-.uUuud i+.,!UUU t).I1uuO .2e987 .96b09 .10723 .22397
-b.uuuwu 14.bUUU bb.100UU .25559 .95464 .13027 .18441
-'.u90uuU i .).uuu b7.udUuu .2d459 .9399t .16021 .14d72J.uOuu'o 1.doou)u bo.bbLoo .32b7t .917:u .19398 .12412
- uUuuu lo.jouOu 69,uOuUU .3ulu .88792 .23434 .102U4-b.uOuuU le16.6UU 7u.:,20UO .41914 984bU3 .2b192 .u8973
-D9.uUUOj l.do2UOU 71.42UUU ,44757 .80blb .33470 .079J3-b9.uOUuU i.VoUJU 7e.2 0UO .50271 .73785 .39008 .069ul-j9.uUOuU i±.oUUu 73.U2ouO o5752e .64!31 .43914 .Ob71-bv.uUUuu u.ouuuUO 7..70000 .62U17 .55o4b .48510 .063b4
-!'.uuuu 9.7buuu 74.300Uu o6b91u .46640 .52127 .066'b-b9.uouuu b.luu 74.oOOOU .7Ul8u .37b03 .53063 .Ob2uh-b9.uUUuO 1.uuuO0 7b.22UU .65809 .31531 ob8352 .b7317
-t).uUOuO 1,.5oOUUU 6b.4b6UoUj .2.b1 .97u73 -,00009 *02bt9
-b/.UOUuU 16.o6uuO 6b.-3OU0 .2549i .96759 o03861 .u550U4
-b/.uOUuO 13.j9uUO bt.7UUUU .35589 .90542 .16296 .09bo-bl.uUUui, 1,).t9uo b7.bt)ouU .36883 .89285 .23026 .09 7 u8
-5 7 .oUuuu l.9±duu bo.btoouu .375L 986b47 .2b255 .089b1- . )uuj 12 .t/uUU b9.5OOU0 ,42944 .81913 .33144 .U7712-ot.uJuuu ii.t)uJ0 7u.30Uu *49107 .74b66 o39200 .067,47
-3/.0juouj ll-.Iu)u 71.iUOub .55237 .b51339 4b179 *064u2
- 7.ouuu w U.uuuUU 71.oUUu .6262? .55528 s48154 .utlb3
-i/.uuuuo 9.c3UUOO 72.380o .6ob52u .46324 .51799 .06U06
-:b/.Ouuu b.9+uUi 7,.680Uu *6948U .3809b .53904 .06U47-b/.uUuuu b.ouuu 73.320U00 .65291 *32U9U obb592 .7667b
-b.uuuuu le. ,uuu0 oo.05000 .4b229 .87493 -. 00031 .048u3-it.uUUuU ll.'40U0 ob-47000 ,4b663 .82179 .20523 .Ulbd5
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