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COMPUTERIZED VISIBILITY CALCULATIONS 

MAXIMUM SIGHTING RANGE PROGRAM 

Ivan Harry Barkdoll III 

I. INTRODUCTION 

The distance at which an object can be detected is a complex function of the properties of 
the object, the background, the lighting geometry, the transmission medium, and the human 
visual system. The science of predicting detection range is termed visibility, and a specific 
numerical treatment of the pertinent factors to obtain a quantitative prediction is termed 
visibility calculation. The history and present state of the art of visibility calculations are 
well summarized in existing literature.1 

The data on objects, backgrounds, lighting geometries, transmission media, and the visual 
system are far from complete. However, sufficient data are in existence to allow calculations 
to be made for a large number of important cases of practical interest. The large number of 
important variables involved in a visibility calculation creates a situation in which a modest 
quantity of input data permutes into an extremely large number of individual prediction calcu­
lations. In the most prevalent application of visibility calculations the user is unable to state 
a specific set of conditions under which the observations will be made, but instead, is inter­
ested in exploring the sensitivity of the predictions to the variables. This means that an 
extremely large number of calculations are frequently required. 

The numerical operations involved in visibility calculations are well established, and 
within the limitations of the existing environmental and vision data, such calculations can be 
performed in a straightforward manner. However, visibility calculations performed with tables, 
hand calculators, graphical overlays, etc., are so slow that it is impractical to make a suffi­
cient number of calculations to allow a reasonable exploration of the variables. 

The program of research which is described in this progress report has as a goal, the 
development of computer programs which allow the use of high-speed digital computers for 
performing visibility calculations. The research is funded by a NASA transfer of funds to 
Bureau of Ships Contract NObs-92058 between the Naval Ship Systems Command and the 
University of California. 

This report deals specifically with the first step of this research which treats the case of 
maximum sighting range calculations for circular objects. The case is defined by stating that 
the observer knows where to look, i.e., no search is involved, and he has unlimited time for 
his observations. The output from the calculation is the numerical definition of the boundary 
of the volume within which the object can be detected. In many ways this represents the most 
simple type of visibility calculation and as such represents the logical starting point] for"the 
research in developing computer solutions for visibility calculations. 

' S . Q. Duntley, et al. Appl. Opt., 3, 550 (1964). 

1 1 



Continuing research effort is being directed toward the more complex cases involving dy­
namic viewing geometries where visual search is required. The case of visual search is 
beyond the scope of this report^ but will be the subject of future reports which will be issued 
upon the completion of logical units of the computer program development. 

Sec. II. of the present report gives a brief non-mathematical description of the calculation 
and gives illustrative examples of calculations which have been made with the program, Sec. III. 
presents the mathematics of the calculation, Sec. IV. describes the detai ls of the computer pro­
gram (aided by several appendices), and Sec. V. offers conclusions and a brief description of 
the future work. 

II. SUMMARY AND ILLUSTRATIVE EXAMPLES 

II.1 Brief Description of the Calculation 

A maximum sighting range calculation combines data on the object, background, lighting 
geometry, transmission medium, and the human visual system to predict the maximum range at 
which the particular object in its specific environment can be visually detected. As indicated 
in Sec. I., the calculations reported here are limited to circular objects . The extension of the 
program to include complex non-circular objects is discussed in Sec. I I .3 . 

The calculation begins by determining the inherent contrast of the object for a selected path 
of sight. Throughout this report contrast is defined as the luminance of the object minus the lum­
inance of the background, divided by the luminance of the background. Inherent contrast means 
the contrast which would exist in the absence of any contrast reduction. The computer program 
allows the inherent contrast to be specified directly in the input data or calculated from a 
specification of the directional reflectance properties of the object and background and a numer­
ical value for the illuminance associated with the scene. 

The next step in the calculation is to compute the contrast reduction associated with the 
path of sight. This calculation, which uses appropriate input data, includes the contrast trans-
mittance of the atmosphere, window, and optical system (if any). Where an atmosphere is 
present the contrast transmittance will change with the range to the object. When the inherent 
contrast is multiplied by the contrast transmittance, the apparent contrast is obtained. This is 
the contrast available to the eye of the observer. A typical plot of apparent contrast as a func­
tion of range is shown in Fig. 2-1 . 

The next step is to introduce the visual threshold data. The Tiffany data which is used in 
this program defines contrast threshold as a function of the angular subtense of circular, uni­
form luminance objects viewed against a uniform background. The conditions under which the 
data were acquired included the fact that the observer knew where to look, i .e . , no visual 
search was required, and that the observer had as much time to make the observation as he 
required. It is in the sense of these conditions that the calculation produces a maximum 
sighting range. 
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Since the Tiffany data are given in terms of angular subtense, the first step in the computer 
calculation is to transform the contrast threshold values into functions of range for a specified 
object s ize . A plot of the vision data can then be superimposed on Fig . 2-1 to give the result 
shown in Fig . 2-2. 

APPARENT 
CONTRAST 

CONTRAST 

Figure 2-1 

CONTRAST 

Figure 2-2 

From this simultaneous plot of contrast required (contrast threshold) and contrast 
available (apparent contrast) it is clear that detection can occur at any range less than that 
associated with the intersection of these two curves, i .e. , in the region where there is more 
contrast available than is required. The computer calculation determines this point of inter­
section and tabulates the detection range for this path of sight. Fig. 2-2 shows a single 
threshold contrast curve. Actually there is a family of such curves, one for each specific 
probability of detection associated with the threshold data. The computer program determines 
the detection range for whichever value or values of detection probability which are specified 
by the user. 

The calculation described above defines the detection range for one particular path of 
sight. The program repeats the calculation for the necessary number of paths of sight required 
to adequately define the detection volume. The volume is defined by four vertical planes 
whose azimuths with respect to the sun are 0°, 45°, 90°, and 135°. The planes are sketched 
in Fig. 2-3. For each of these vertical planes fifteen paths of sight are calculated corres­
ponding to zenith angles (measured from the vertical) of ±95°, ±100°, ±105°, ±120°, ±135°, 
+150°, +165°, and 180°. 

• = 22B' 

4= 180 

138* 

i * 316" 

* * 80 

Figure 2-3 

The computer output consis ts of tabular data and automatic plots of the fifteen detection 
ranges corresponding to the fifteen paths of sight for each of the four azimuth planes shown in 
Fig . 2-3. Examples of these plots are shown in Sec. II.2. 
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11.2 Illustrative Examples 

Figs . 2-4 through 2-11 are direct photographic reproductions of the computer plots for a 
series of trial calculat ions. A detailed description of these calculations is given in Appendix 
C. The calculations utilized measured atmospheric, object reflectance, and background re­
flectance data specifically referenced in Appendix C. 

A summary of the distinguishing features of the calculations is as follows: 

Fig . 2-4 was calculated using specific atmospheric data for a solar zenith angle of 41.5°. 
The background was assumed to be pine trees and used measured directional reflectance data. 
The object was a 100-foot-diameter circular object always oriented perpendicular to the path of 
sight, i .e . , always appearing to be circular. Its directional reflectance properties were a s ­
sumed to be those of data for a specific haze gray paint. Detection probability was chosen to 
be 50%, i .e . , the contrast thresholds were adjusted to a 50% level. 

F ig . 2-5 is the same case as 2-4, but with a probability of 70%. 

Fig . 2-6 is the same case as 2-4, but with a probability of 90%. 

Fig . 2-7 is the same case as 2-\, but with an object diameter of 10 feet. 

F ig . 2-8 is the same case as 2-4, but with an object diameter of 1 foot. 

F ig . 2-9 is the same case as 2-4, but with an object diameter of 1 foot and with the 
directional reflectance properties of calm water. 

Fig . 2-10 is the same case as 2-4, but includes the transmission properties of an optical 
system. The optical system data is purely artificial. The example was run for the purpose of 
test ing the optical system subroutine. 

Fig . 2-11 is the same case as 2-10, but with no atmosphere. The example was run for the 
purpose of test ing the ability to bypass the atmospheric data subroutine for those cases where 
an atmosphere is not involved. 
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Figure 2-4 
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Figure 2-5 
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11.3 Extension to Non-Circular Objects 

Although considerable insight can be gained as to the relative importance of the various 
factors involved in a visibility calculation by making such calculations for circular objects, 
the fact remains that most objects of interest are not circular nor of uniform luminance. The 
general case of calculations for non-circular, nonuniform objects has been studied extensively 
by this Laboratory.2 

Previous studies have indicated that under threshold conditions, the human visual system 
may be approximated as a linear system. This means that the characterist ics of the visual 
system may be described by a spatial weighting function, variously called a summative func­
tion, element contribution function, e tc . This function, which can be determined from threshold 
data for circular objects, when convolved with the luminance map of a complex object allows 
prediction of the threshold for the complex object. During the program of research described in 
reference 2, computer programs were developed which (1) derive the summative function from 
appropriate circular object threshold data and (2) perform the convolution of the summative 
function with the luminance map of the object and (3) numerically specify the detectability of 
the complex object as a function of visual range. 

These previously developed computer programs, when coupled with the newly developed 
computational tools described in this report, will allow ready extension of the maximum sight­
ing range calculation to the case of complex objects. The two programs are not presently 
compatible, and considerable rewriting of the earlier program will be required before the com­
bination can be used efficiently. This conversion will be accomplished in the near future. 

I. CALCULATIONS 

1.1 Object Definition 

The maximum sighting range program as described in this report assumes that the object to 
be detected is projected into the path of sight as a uniform luminance circle. The photometric 
properties of the circle are specified by indicating either (a) the luminance, (b) the contrast 
with respect to the background, or (c) the directional reflectance for each path of sight.» The 
object must be defined in this way for paths of sight corresponding to azimuth angles with re­
spect to the sun of 0°, ±45°, ±90°, ±135°, and 180° with zenith angles of the path of sight of 
95°, 100°, 105°, 120°, 135°, 150°, 165°, and 180° for each azimuth. The program as presently 
written assumes symmetry about the azimuth of the sun. 

J . L. Harris, Appl. Opt. 3, 587 

6 



III.2 Background Definition 

The background specification is similar to that required for the object. The photometric 
properties of the background are specified by indicating either (a) the luminance, or (b) the 
directional reflectance for each path of sight. The background must be defined for paths of 
sight corresponding to azimuth angles with respect to the sun of 0° 145°, 190°, 1135°, and 180° 
with zenith angles of the path of sight of 95°, 100°, 105°, 120°, 135°, 150°, 165°, and 180° for 
each azimuth. 

The computer program utilizes vision data derived from detection experiments of circular 
objects viewed against a uniform background. The present program is therefore restricted to 
the case in chich the object to be detected is located on a background which, at least immed­
iately surrounding the object is "reasonably" uniform. "Reasonably" may be defined as 
meaning that in the luminance map which represents the object and background, any non-
uniformities or structure in the background surrounding the object is of low contrast compared 
to the luminance structure of the object itself. 

III.2.1 Directional Luminous Reflectance of the Object 

The measured directional luminous reflectance values for the object are provided as a table 
with values for the same zeniths and azimuths of path of sight. The samples of program output 
in Appendix C use reflectance values for a background of pine trees, or reflectance values for a 
background of clear water of infinite optical depth. Both examples use target reflectance values 
for haze gray paint. The data for the paint was taken with a goniophotometer for similar lighting 
conditions to those during Flight 74. The reflectance data for the water were computed from 
equations by Duntley (1952) for lighting conditions similar to Flight 74. 

111.3 Reflectance Data 

III.3.1 Inherent Background Luminance 

Flight 74 was flown over a background of small uniformly spaced pine trees. A table of 
Directional Luminous Reflectance values (bR„) for pine trees was computed for thetas of 180°, 
165°, 150°, 135°, 120°, 105°, 100°, and 95°, and phis of 0°, 45°, 90°, 135°, and 180°. The pre-
subscript, b, denotes background and the post-subscript, o, indicates inherent, i.e., zero range. 
The computer program has used this table for one background, and a similar table of reflectance 
values for calm water with infinite optical depth for another background. The equation for in­
herent background luminance in foot lamberts is 

bBo(0,d,<f>) = (5940) bR0 (0,0,0) 
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where 5940 lumens per square foot was the total illuminance on a fully exposed horizontal plane 
at sea level during Flight 74. The parenthetic attachments (z,0,<£) define the path of sight. The 
altitude of the observer, zero in this case , is denoted by z. The zenith of path of sight is denot­
ed by 6, and the azimuth of path of sight by cf>. 

111.4 Calculation of Inherent Contrast 

The inherent luminance of the object is that object luminance which would be measured in 
the absence of any contrast reduction mechanism such as atmosphere or an optical system. 
The symbol for inherent object luminance is T B 0 , where the pre-subscript, T, indicates object 
(or target) and the post-subscript, o, indicates inherent, i .e . , zero range. In a similar manner 
the inherent background luminance is b B 0 where the pre-subscript b indicates background. The 
inherent contrast of the object is defined by the equation 

C =
 T B ° ' b B ° (3-1) 

O 

b B 0 

The luminance of the object and background will in general be different for each path of sight. 

Due to the fact that the inherent contrast between a target and a background may change 

sign, the program uses the absolute value of C 0 . However, the correct sign of C 0 is shown on 

the printed output. 

111.5 Calculation of Apparent Contrast 

As the optical signal generated by the object and background is propagated to the observer, 
two mechanisms act to reduce the contrast. The first of these mechanisms is the attenuation of 
flux from the scene due to scattering and absorption. The attenuation is quantitatively defined 
by the beam transmittance T r , the subscript indicating transmission over a path length r. The 
second mechanism is the flux which is scattered into the path of sight from the lighting envi­
ronment, i .e . , sun, sky, earthshine, e tc . This component of the contrast reduction is quanti­
tatively defined by the path luminance B*. 

The apparent contrast is obtained directly by application of the two components of the con­
trast reduction, i .e. , the apparent luminance of the object is 

T B r = T B 0 T r + B: , (3-2) 

and the apparent luminance of the background is 

b B r = b B 0 T r + B : . (3-3) 
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The apparent contrast of the object is by definition 

T B , - b B r 
C = — (3-4) 

b B r 

By substitution for the apparent luminance 

( T B 0 T r + B : ) - ( b B 0 T r + B : > 
C r = — - j (3-5) 

b B 0 T r + B r 

The contrast transmittance is the ratio of the apparent and inherent contrast, so that 

( T B 0 - b B 0 ) T r 

(3-6) T c = c0
 = 

bB 0T r + B: 
T c = c0

 = < T B 0 - b B 0 ) = c0
 = 

b B 0 

This reduces to 

T c = b B ° T r (3-7) 
bB 0T r + B* 

or 

T c = (3-8) 
E* 

b B„T. 

other formulations of contrast transmittance appear in the literature.3 This basic equation for 
contrast transmittance applies to an atmosphere, an optical system, a window, or any combi­
nation of the three. The calculation must use the beam transmittance and path luminance 
associated with the total path of sight. The apparent contrast is calculated by the equation 

Cr = C 0 T C . 

Where atmospheric attenuation is involved, the apparent contrast will be a function of range. 

3 S . Q. Duntley, A. R. Boileau, and R. W. Preisendorfer (1957), J. Opt. Soc. Am. 47 499. 
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III.6 Atmospheric Optical Data 

.6.1 Transmission Media 

The calculation includes the contrast reduction resulting from (1) atmospheric transmission 
properties and/or (2) optical instrument or windshield transmission properties. These two 
types of contrast reduction mechanisms are handled in separate subroutines so that either (1) 
or (2), (1) and (2), or neither can be included as appropriate to the particular problem being 
considered. 

The specification of the transmission media is identical for (1) and (2) and consis ts of 
specifying the beam transmittance (transmission of image forming rays from object) and the 
path luminance (flux scattered into the path of sight). These two parameters must be numer­
ically specified for each of the paths of sight corresponding to the 8 azimuths with respect 
to the sun and the 8 zenith angles as indicated in paragraphs III.l and III.2. 

III.6.2 General 

The present package of atmospheric optical data used by the computer program was com­
piled from the output of the Visibility Laboratory's airborne instrument system used in a B-29 
aircraft. The particular data used were taken on Flight 74 over an area south of Crestview, 
Florida about mid-day on 28 February 1956.4 The day was cloudless , but with a pronounced 
haze in the first 4 000 feet of altitude. The airborne photometers started taking data at 
20 000 feet and continued at descending increments to 1 000 feet. Data were recorded simul­
taneously at sea level by photometers in an instrument van beneath the flight pattern. The 
average solar zenith angle during the flight was 41.5°. 

1.6.3 Atmospheric Beam Transmittance 

Beam transmittance is calculated in three ways, depending on the alti tude. From zero 
through 20 000 feet a T r ( z , 6) is calculated by a summation of measured attenuation lengths 
L ( z ) . The attenuation lengths are in nautical miles and were obtained every 100 feet from 
1 000 feet to 20 000 feet. The L ( z ) values were extrapolated from 1 000 feet down to ground 
level. The equation is 

' T r ( z , 9) = exp 7 i - L AzW-i U ^ l 
_ \ 2 L(B) } \ L ( z ) i LiaJ 2 J 

f(z, 6) 

A. R. Boileau, Visibility, Section VI Atmospheric Properties, Applied Optics 3, No. 5 (1964), pp. 570-581. 
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where A z, in nautical miles is the distance between the altitudes for the consecutive attenu­
ation lengths, and n is the number of 100-foot increments for the desired altitude. The term 
f(z, 0) is a geometric correction for path length for paths of sight other than the straight 
downward-looking case. This term f(z, 0) is equal to sec(180°- 0) for all values of 0 greater 
than 100°. For thetas of 100° and 95°, i.e., near horizontal paths of sight, f (z, 0) is poorly 
approximated by the secant function and is therefore estimated from optical air mass tables for 
the given altitude and theta.5 These relative optical air mass values are incorporated in the 
program as a table of constants. From 20 000 feet through 60 000 feet a T r ( z , 0) is found by 
interpolating a table of extrapolated values of atmospheric beam transmittance a T (z, 180°) 
based on optical standard atmosphere. For paths of sight other than 0 = 180°, 

'T r (z , 0) = [ ° T r (z, 18O°)l f ( z .0> 
ex t J 

Above 60 000 feet beam transmittance is found by the equation 

'T r (z , 0) = |{ aT r(60 000, 180°) | 
4.94 

exp -
"60 0 0 0 

1 - exp 
( 

z - 60 000 ' 

30 000 

| f(z, .0) 

The values 4.94 N.Mi. and 30 000 feet are constants from the optical standard atmosphere. 

"60 0 0 0 is the extrapolated attenuation length for 60 000 feet. 

.6.4 Path Luminance 

The atmospheric path luminance values of aB*(z, 6, <j>) derived from Flight 74 were com­
piled into tables. Altitude values range from 1 000 feet through 20 000 feet with extrapola­
tions to 60 000 feet. The tables have path luminance values for thetas of 180°, 165°, 150°, 
135°, 120°, 105°, 100°, and 95°. There is a table of a B* (z, 0) values for each of five differ­
ent azimuths, cf>. 

Path luminance values used by the program from 0 to 60 000 feet for all values of 0, except 
0 = 95°, are found by linear interpolation of aB*(z, 0, <f>) table values. When 0 = 95°, path 
luminance values are found by linear interpolation of aB* (z, 0, 0) table values up to 20 000 
feet. For a 0 of 95° above 20 000 feet path luminance is calculated by the equation 

'B*(z , 95°, cf>) = 
'B* (20 000, 95°, <f>) ( 1 - a T r ( z , 180° ) s e c a n t < 1 8 0 ° - °5°>) 

1 _ aT r (20 000, i 8 0 ° ) 8 e c a n t ( 1 8 0 O - 9 S O ) 

F. Kasten, "A New Table and Approximation Formula for the Relative Optical Air Mass." Cold Regions 
Research and Engineering Laboratory. U.S. Army Materiel Command, Hanover, New Hampshire (1964). 
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For altitudes above 60 000 feet, for thetas other than 95°, path luminance is calculated by 
the equation 

a B * (60 000, 0, <b) ( 1 - a T P ( z , 180°) s e c a n t (™o°-d> \ 
a B*(z, 0, 4>) = — : - :  

1 - a T r ( 6 0 000, 180°) s e c a n t ( 1 8 0 ° - f t 

III.6.5 Apparent Background Luminance B 

The apparent background luminance for any path of sight and altitude is calculated from 
the equation 

b B r ( z , 0, <f>) = b B o ( 0 , 0, </>) T , ( z , 6) + B*(z, 0, </,). 

T r ( z , 6) and B?(z, 0, <£) are the values of beam transmittance for the path of sight from the eye 
of the observer to the target. Assuming the path of sight is viewed through an atmosphere only, 
then 

T r ( z , 0) = a T r ( z , 0) and B?(z, 0, 0) = a B * (z, 0, <f>). 

For a path of sight through an optical system and an atmosphere, then 

T r ( z , 0) = a T r ( z , 6,4) °T r (0 ) and B*(z, 0, 0) = a B*(z , 0, <£) ° T r ( 0 ) + ° B*(0, 0 ) . 

For a path of sight through an optical system and no atmosphere, then 

T r ( z , 0) = ° T r ( 0 ) a n d B * = °B*(0, <£). 

The equation for apparent background luminance enables the computer program to interpolate 
for the correct value of contrast threshold from the nine levels of Tiffany inherent background 
luminance. This is important because as an observer 's altitude increases , the value of appar­
ent background luminance changes. This means that to obtain all twenty values of contrast 
threshold used to represent a C T versus altitude curve, that the C T values may come from more 
than one level of apparent background luminance. 
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III.7 Vision Data 

111.7.1 General 

The computer program uses Tiffany vision data for liminal contrast, i .e. , a detection 
probability of fifty percent. These data show the contrast thresholds for specified visual 
angles alpha (a) subtended by circular targets when the exact location of each target is known 
and the time of search is essential ly unlimited.6 The Tiffany data covers values of a ranging 
from a maximum of 358.9 minutes of arc to a minimum of 0.129 minutes of arc. For each value 
of a there are nine values of contrast threshold, one value for each of the nine levels of appar­
ent background luminance (see Appendix A). Alpha is related to the target diameter and the 
distance from the target to the observer by the formula 

D 
a = — (3437.760), 

r 

where the diameter (D) of the target is in feet, and r is the perpendicular distance from the 

target to the observer in feet. The factor of 3437.760 converts a from radians to minutes of 

arc. From this formula the minimum and maximum distances to the targets covered by the 

Tiffany data are 96 feet and 26 000 feet for a one-foot-diameter target. 

The Tiffany data does not have contrast threshold values at the smaller angular subtense 

values for all nine levels of apparent background luminance. The missing threshold values are 

for small enough a ' s to allow Ricco 's law to be used . 7 Ricco 's law states that C r = — , where 
8 a 2 

K is a constant for a given level of inherent background luminance. This law" amounts to a 

statement that the object is too small to be resolved and that detection is a function of the 

total energy from the object. 
Hand calculations were made for an object projecting an area one foot in diameter. The 

intersections of the C T and C r curves indicated that twenty C T values would cover the range 
of intersection points from minimum through maximum altitude. These contrast threshold values 
correspond to altitudes of 20, 40, 60, 80, 100, 200, 400, 600, 800, 1000, 2000, 4000, 6000, 8000, 
10 000, 15 000, 20 000, and 25 000 feet. Computer program ACI1 (Apparent Contrast Interpolater 
number 1) was written to solve for twenty values of contrast threshold corresponding to the al­
titudes previously mentioned. Program ACI1 solves , by straight line interpolation of the 
Tiffany data in Appendix A, for twenty values of contrast threshold for each of the nine levels 
of background luminance. These are the C T values used by the computer program. 

Visibility Studies and Some Applications in the Field of Camouflage, Summary Technical Report of Division 16, 
Vol. 2, National Defense Research Committee, Washington, D.C., (1946), p. 58. 

7 Ibid., p. 128. 
8 Internal Visibility Laboratory Memorandum to Dr. S. Q. Duntley, 24 July 1959, Table 1. 
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III.7.2 Change in Target Diameter 

The computer program uses the contrast threshold for a one-foot target, for each of the 
twenty altitudes listed in the preceding paragraph. For targets other than one foot in diameter, 
the same twenty contrast threshold values correspond to twenty altitude values larger by an 
amount directly proportional to the target diameter in feet. If the target diameter is increased 
from one foot to 100 feet, then all twenty of the original altitude values are multiplied by 100. 

III.7.3 Probability of Detection other than 50% 

The Tiffany data is for liminal detection with a probability of target detection of fifty 
percent. Blackwell found that this type of threshold probability data conforms well to normal 
ogives.9 He found that there appears to be a constant ratio of the standard deviation divided 
by the mean, for all foveal conditions varying over five log units. From experimental data this 
ratio was found to be .390. , 0 The factor K in the equation 

K = 1 + (fa)(.390) 

is the conversion factor by which contrast threshold should be modified in order to convert the 
Tiffany data to the desired probability of detection. The factor f a i s derived from standard 
tables of the normal probability functions and is numerically dependent on the probability 
which is desired. For example, if the desired probability of detection is 90%, fa is equal to 
1.29 and 

K = 1 + (1.29) (.390) = 1.50. 

Therefore, the Tiffany values for liminal contrast threshold should be multiplied by the con­
stant 1.50 to obtain threshold values for a probability level of 90%. 

9 H. Richard Blackwell. J . Opt. Soc. Am. 53, 131 (1963). 

H. R. Blackwell and D. W. McCready, Jr., "Foveal Contrast Thresholds for Various Durations of Single Pulses, ' 
USN BuShips Contract NObs-72038, Index No. 2455-13-F, University of Michigan Engineering Research 
Institute, June 1958. 

i 
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IV. THE COMPUTER PROGRAM 

IV. l General 

The general computer program PODVI (Probability of Detection Volumes Phase 1) has 
evolved out of several earlier programs with more simplifying restrictions. The program is 
heuristic in that its output provides a tool for making future versions of the program more 
analytic in function and more general in scope. The program has purposely been split into 
subroutines and functions to facilitate continuing modification. The combined factors of low-
cost, high-speed automatic computing and the uncertainty of the best form for input and output 
data have dictated the loose coding of the program. 

The limited input data for atmospheres and reflectance properties has prevented the com­
plete check-out of all the data ranges of the present program. Actual examples have been run 
using only background luminances greater than or equal to 100 foot lamberts, and the contrasts 
of objects and backgrounds used have been fairly low. As new data become available it is 
possible that some of the variables used in the program may overflow their bounds and cause 
error. 

Program ACI1, and PODVI are written in Control Data Corporation's Fortran 63 language. 
The programs were developed and run on a Control Data 3600 computer controlled by the 
University of California's own PRESTO monitor. 

IV.2 Description of PODVI 

The computer program consists of a calling program with linked processing subroutines and 
functions. This linkage is represented by Fig. 4 -1 . Program ACI1 is included, as it was de­
veloped to calculate contrast threshold values from Tiffany data. 

IV.2.1 Program ACI 1 

Program ACI1 (Apparent Contrast Interpolater No. 1) was written to obtain twenty values of 
contrast threshold for each of the nine levels of background luminance from the Tiffany data. 
This program prints nine columns of contrast threshold values for twenty altitudes. These are 
the contrast thresholds used by the program PODVI. A description and listing of Program 
ACI1 is given in Appendix Bl . 
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Program ACI 1 Program PODVI 

Saparata ana" complata program 

far calcalatini aid printing 20 

valaas of tkriikoM contrast for* 

•ack af • favals af backgroana' lanlaanca. 

Fanctlon TR ° 

Calcalataa atmospnsric kaam transmittanca. 

Faaetiaa BSTAR 

Calcalataa atmospkaric patk lamiaaaca. 

Function TROF 

Calcalataa optical systsms kaam tranmittaaca. 

' Fanctian BSTOF 

Calcalataa optical systams patk laalaaaca. 
' i ~° 

Fanctlon CO ' 

Calcalataa inkarant contraat. 

Fanctian BBO • 

Calcalataa inkarant kackgraari lamiaaaca. 

lapau far prakfam talatle*.fli|kt aamkar. 
target iiametar, prekakility of a"ataetla». 

viewing system, ate. 

Initialize fata taklaa. 

Sakraatina Data 1 , 

Cantalaa data far otmaspkeric patk lemlaanco. 

Sakraatina Data 2 

CeataWtata for atmaspkaric kaam transmittanca. 
ana" rafloctlan iata for target ana' kackgroeae'. 

SaVaatlM Data 3 

Cantalaa iota for optical system patk laminaica 
ana" kaam traatmittaaca. 

Sakraatina TCAL 
Maatar contral, selves for iatarscctiea of Cf 

and C, cnrvaa. 

Calcalataa x, * ceoralaetes of iataraactJon palnta. 

Sota ap calcalataa- paints ta form kolf crots-sactfaas. 

Prints aat data for kaff-kamispkarlc aactions 
of prakakility of targget detection. 

Sakraatina Plat 1 

Sata ap lata far plattlag. 
Wrltoa plat tapa far Cal Camp Plotur. 
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IV.2.2 Program PODVI 

Program PODVI is the program that provides input data and triggers the computer solution 
of the detection volume. These inputs are: 

1. Option for viewing system, atmosphere only, atmosphere and optical system, 
or optical system and no atmosphere. 

2. Flight number for the appropriate atmospheric data package. 

3. Target diameter. 

4. Index number for the object reflectance. 

5. Index number for background reflectance. 

6. Constant for converting 50% Tiffany data to the desired probability, 

7. Desired probability as integers. 

8. Switch for printing cross-section data. 

9. Switch for plotting cross-sections. 

The program initializes the atmospheric and reflectance data tables, then calls in the main 
calculating and control subroutine TCAL. A description and listing of program PODVI is given 
in Appendix B2. 

IV.2.3 Subroutine Data 1 

Subroutine Data 1 is a data package. This routine contains one large three-dimensional 
array BS(8, 18, 5) of all the atmospheric path luminance values for a given flight. Each of the 
five planes represents one azimuth of path of sight. The eight columns represent zeniths of 
path of sight, and the 18 rows represent altitudes from 1 000 feet to 60 000 feet. A description 
and listing of this routine is given in Appendix B3. 

IV.2.4 Subroutine Data 2 

This subroutine is also a data package. The routine contains five blocks of data. There 
is a one-dimensional array R(201) of atmospheric attenuation lengths. There is a two-
dimensional array AMV(6, 2) of twelve optical air mass values. The array RB(5, 8, 2) is a 
three-dimensional array of background directional reflectance values. The two planes provide 
for two separate backgrounds. The five rows represent the azimuths of path of sight, and the 
eight columns represent the zeniths of path of sight. Array RO(5, 8, 1) is a similar array but 
it contains directional reflectance values for one target. Array CR(20, 9) is a two-dimensional 
array of 20 rows and 9 columns of threshold contrast values derived from program ACI1. A de­
scription and listing of Subroutine Data 2 is given in Appendix B4. 
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IV.2.5 Subroutine Data 3 

This subroutine is a dummy data package. It is provided to hold data for path luminance 
and beam transmittance for an optical system when such data become available. A listing is 
given in Appendix B5. 

IV.2.6 Subroutine TCAL 

This subroutine is the main processing and calling routine in the program. This routine 
prints given information concerning the problem, then calculates internally or cal ls in function 
routines as it i terates the solutions of the various C T and C r curve intersect ions. If the switch 
indicating printed output is set , this routine prints the values of the variables used in calcu­
lating the approach and intersections of the C T and C r curves. This allows the user to deter­
mine at a glance the values of the variables that determine the shape of a half-hemispheric 
cross-section of target detection probability. The subroutine prints the x and y coordinate 
values for each of the eight calculated points for a half-hemispheric cross-sect ion. 

If the switch indicating plotting is set , subroutine TCAL calls on the two plot preparation 
subroutines PLTSU and PLOT 1. A description and listing of subroutine TCAL is given in 
Appendix B6. 

IV.2.7 Subroutine PLTSU 

This routine sets up the x and y coordinates used for plotting the four complete hemis­
pheric cross-sect ions . The routine also sets up the boundary, scal ing, and comment format 
for the cross-section plots . The description and listing for this subroutine is given in 
Appendix B13. 

IV.2.8 Subroutine PLOT 1 

This subroutine cal ls computer center library routines P R E P 1 through P R E P 9. The cal ls 
to these routines prepare the plot data for being written on magnetic tape . P R E P 1 through 
P R E P 9 compose the computer center ' s library routine Q9Q plot. The call to P R E P 9 causes a 
magnetic tape to be written containing data to be plotted. This tape is then sent to another 
building where the tape is read into a Control Data 160-A computer which in turn drives a Cal 
Comp 165 incremental plotter. The call to P R E P 9 is actually the next to the last instruction 
in program PODVI. A description and listing of subroutine PLOT 1 is given in Appendix B14. 
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IV. 2.9 Function Routines 

Variables that require repeated calculations have been set up as separate function routines. 
Function BBOF calculates inherent background luminance. Function TRF calculates atmos­
pheric beam transmittance. Function BSTRF calculates atmospheric path luminance, and 
function COF calculates inherent contrast. Function TROF is a dummy function to calculate 
beam transmittance for an optical system. Until an actual function is provided, function TROF 
returns a value of .9 for calls for optical system beam transmittance. Function BSTOF is a 
dummy function to calculate path luminance for an optical system. Until an actual function is 
provided, BSTOF returns a value of 11.111 for calls for optical system path luminance. 

Descriptions and listings of functions TROF through BSTOF are given in Appendices 
B7 through B12. 

V. CONCLUSIONS 

Program PODVI, while somewhat limited in scope, does provide a real and valuable break­
through with respect to the barrier imposed by hand calculation methods for computing maximum 
sighting range volumes. The computer program provides rapid analysis of data and output of 
results at a reasonable cost. The addition of optical system functions and data, as well as the 
addition of new atmospheric and reflectance data will increase the usefulness of the present 
program and at the same time probably point out areas where modifications may be needed. The 
heuristic nature of the problem and program indicate that as more data become available, more 
analytic methods of calculating results may become apparent. 

Work is progressing on computer programs to handle maximum sighting range calculations 
for irregularly shaped, nonluminous targets and to solve problems where visual search is in­
volved. These programs will use short stimulus duration vision data and off-axis vision data. 
It is hoped these new programs will greatly extend the computerized solution of actual visi­
bility problems. 
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APPENDIX A 

Vision Data 

This appendix was taken directly from Appendix A of Visibility Studies and Some Applica­
tions in the Field of Camouflage.6 This book is the second volume of a summary technical 
report produced by division 16 of the National Defense Research Council in 1946. The appen­
dix shows Tiffany data for the liminal contrast values of circular targets. Liminal contrast is 
the value of contrast for which the probability of an observer making a correct response is 50 
percent greater than chance. These liminal contrasts or interpolations of them are used as 
Apparent Contrasts by the computer program. 

Angular L I M I N A L C O N T R A S T ( F O O T - L A M B E R T S ) 
subtense 
of target 
(minutes) 1,000 100 10 1 10"' io-« 10-' 10"4 io-» 

358.0 0.00272 0.00272 0.00277 0.00334 0.00534 0.0303 0.0624 0.136 
340.4 0.00272 0.00272 0.00277 0.00334 0.00536 0.0112 0.0308 0.0637 0.140 
340.0 0.00272 0.00272 0.00277 0.00334 0.00537 0.0112 0.0308 0.0638 0.140 
323.0 0.00272 0.00272 0.00277 0.00335 0.00539 0.0114 0.0314 0.0652 0.144 
302.6 0.00272 0.00272 0.00277 0.00335 0.00542 0.0116 0.0320 0.0664 0.147 
293.6 0.00272 0.00272 0.00277 0.00335 0.00544 0.0117 0.0325 0.0678 0.151 
291.8 0.00272 0.00272 0.00277 0.00335 0.00544 0.0117 0.0326 0.0670 0.152 
280.9 0.00272 0.00272 0.00278 0.00335 0.00547 0.0110 0.0330 0.0600 0.155 
269.2 0.00272 0.00272 0.00278 0.00335 0.00550 0.0120 0.0335 0.0703 0.150 
258.4 0.00272 0.00272 0.00278 0.00335 0.00553 0.0121 0.0340 0.0716 0.164 
265.3 0.00272 0.00272 0.00278 0.00335 0.00553 0.0122 0.0341 0.0720 0.164 
234.9 0.00272 0.00272 0.00278 0.00336 0.00558 0.0124 0.0352 0.0748 0.172 
226.9 0.00272 0.00272 0.00278 0.00336 0.00662 0.0126 0.0366 0.0760 0.176 
215.3 0.00272 0.00272 0.00279 0.00336 0.00565 0.0128 0.0364 0.0780 0.182 
204.3 0.00272 0.00272 0.00279 0.00336 0.00569 0.0120 0.0370 0.0800 0.188 
198.8 0.00272 0.00272 0.00279 0.00337 0.00570 0.0130 0.0376 0.0811 0.101 
185.7 0.00272 0.00272 0.00279 0.00338 0.00575 0.0133 0.0386 0.0840 0.200 
184.6 0.00272 0.00272 0.00270 0.00338 0.00577 0.0133 0.0386 0.0842 0.201 
172.3 0.00273 0.00273 0.00279 0.00339 0.00581 0.0136 0.0308 0.0875 0.210 
.170.2 0.00273 0.00273 0.00279 0.00339 0.00582 0.0136 0.0401 0.0880 0.212 
161.5 0.00273 0.00273 0.00279 0.00340 0.00588 0.0138 0.0410 0.0007 0.220 
157.1 0.00273 0.00273 0.00279 0.00340 0.00589 0.0140 0.0415 0.0022 0.224 
152.0 0.00274 0.00274 0.00279 0.00340 0.00693 0.0141 0.0422 0.0040 0.230 
145.9 0.00274 0.00274 0.00279 0.00341 0.00506 0.0143 0.0430 0.0063 0.237 
143.6 0.00274 0.00274 0.00279 0.00341 0.00507 0.0144 0.0434 0.0073 0.240 
136.2 0.00274 0.00274 0.00279 0.00342 0.00603 0.0146 0.0446 0.101 0.260 
136.0 0.00274 0.00274 0.00280 0.00342 0.00603 0.0146 0.0446 0.101 0.260 
129.2 0.00275 0.00275 0.00280 0.00343 0.00608 0.0140 0.0450 0.104 0.250 
127.7 0.00275 0.00275 0.00280 0.00343 0.00608 0.0150 0.0461 0.104 0.263 
120.1 0.00275 0.00275 0.00280 0.00344 0.00615 0.0163 0.0476 0.100 0.274 
117.5 0.00276 0.00276 0.00280 0.00345 0.00617 0.0164 0.0482 0.110 0.280 
113.5 0.00276 0.00276 0.00280 0.00345 0.00621 0.0166 0.0403 0.113 0.287 
107.7 0.00276 0.00276 0.00281 0.00347 0.00627 0.0150 0 0508 0.118 0.301 
107.5 0.00277 0.00277 0.00281 0.00347 0.00627 0.0160 0.0508 0.118 0.301 
102.1 0.00277 0.00277 0.00281 0.00348 0.00634 0.0163 0.0523 0.122 0.315 
99.38 0.00277 0.00277 0.00281 0.00340 0.00638 0.0165 0.0536 0.125 0.323 
97.26 0.00277 0.00277 0.00281 0.00340 0.00630 0.0166 0.0540 0.127 0.328 
92.84 0.00278 0.00278 0.00282 0.00351 0.00646 0.0160 0.0554 0.131 0.343 
92.29 0.00278 0.00278 0.00282 0.00351 0.00646 0.0160 0.0562 0.132 0.344 
88.80 0.00278 0.00278 0.00282 0.00352 0.00652 0.0172 0.0572 0.136 0.366 
86.13 0.00278 0.00278 0.00283 0.A0352 

0.00352 
0.00656 0.0175 0.0581 0.130 0.366 

85.10 0.00278 0.00278 0.00283 
0.A0352 
0.00352 0.00650 0.0176 | 0.0586 0.140 0.371 
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Angular L I M I N A L C O N T R A S T ( F O O T - L A M B E R T S ) 
subtense 
of target 
(minutes) 1.000 100 10 1 10"' io-» 10"' 10"' io-> 

81 70 ; 0 00279 0 00279 0 00283| ~0~ 00353 0 00664 <f0179~ ' 0"0605 0 145 ' 0 386 
80 75 0 00270 0 00279 0 002841 0 00355 0 00667 0 0180 0 0607 0 146 0 389 
76 00 0 00270 0 00279 0 00284 0 00358 0 00675 0 0184 0 0632 0 164 0 413 
74 28 0 00270 0 00279 0 00284 0 00358 0 00670 0 0187 0 0643 0 157 0 422 
71 78 0 00280 0 00280 0 00285 0 00360 0 00686 0 0100 0 0658 0 162 0 436 
68 08 0 00280 0 00280 0 00286 0 00361 0 00605 0 0104 0 0684 0 160 0 462 
68 00 0 00280 0 00280 0 00286 0 00361 0 006061 0 0195 0 0686 0 170 0 462 
64 60 0 00281 0 00281 0 00286 0 00365 0 00705 0 0200 0 0710 0 177 0 485 
62 85 0 00281 0 00281 0 00287 0 00366 0 00710 0 0202 0 0725 0 182 0 501 
58 73 0 00282 0 00282 0 00289 0 00360 0 00724 0 0200 1 0 0764 0 104 0 537 
58 36 ' 0 00282 0 00282 0 00289 0 00360 0 00725 0 0210 0 0767 0 104 0 541 
54 47 , 0 00284 0 00284 1 0 00200 0 00374 0 00741 0 0218 0 0800 10 208 0 583 
53 83 0 00284 b 00284 j 0 00290 0 00374 0 00743 0 0220 0 0818 0 210 0 5)1 
51 06 0 00285 0 00285' 0 00202 0 00378 0 00756 0 0225 0 0850 0 222 0 627 
40 60 0 00286 0 00286 0 00293 0 00380 0 00763 0 0220 0 0874 0 228 0 640 
48 06 0 00286 0 00286 ' 0 00294 0 00382 0 00771 0 0233 0 0807 0 236 0 673 
46 14 0 00287. 0 00287 0 00205 0 00385 0 00782 0 0238 0 0026 0 246 0 708 
45 30 0 002881 0 00288 0 00206 0 00386 0 00785 0 0240 0 0040 0 250 0 721 
43 07 0 00200| 0 00200 0 00208 0 00300 0 00802 0 0248 0 09H2 0 265 0 767 
43 00 0 00200 0 00200 0 00208 0 00390 0 00802 0 0249 0 0984 0 265 0 768 
40 86 0 00202 0 00202 1 0 00301 0 00304 0 00815 0 0256 0 103 0 280 0 SIS 
40 38 0 002021 0 00202 0 00301 0 00305 0 00820 0 025S 0 104 0 283 0 831 
38 00 0 00204 0 00294 0 00304 0 00402 0 00840 0 0267 0 110 0 303 0 806 
37 14 0 002061 0 00205 0 00305 0 00404 0 00845 0 0271 0 112 0 312 0 925 
36 01 0 002051 0 00205 0 00306 0 00405 0 00848 0 0272 0 113 0 314 0 930 
35 89 0 00206' 0 00206 0 00307 0 00407 0 00857 0 0277 0 116 0 324 0 967 
34 04 0 00299 , 0 00299 0 00310 0 00413 0 00876 0 0286 0 122 0 344 I 04 
34 00 0 00209, 0 00299 0 00310 (1 00413 0 00881 0 0287 0 122 0 345 1 04 
32 30 0 00302| 0 00302 0 00313 0 00420 0 00805 0 0297 0 128 0 367 1 12 
31 42 0 00304 0 00304 0 00314 0 00422 0 00004 0 0302 0 131 0 380 1 16 
30 76 0 00305. 0 00305 0 00316 0 00425 0 00013 0 0306 0 134 0 389 1 20 
29 36 0 003071 0 00307 i 0 00320 0 00432 0 00033 0 0316 0 141 0 412 1 2S 
29 is 0 00308 0 00308 0 00321 0 00432 0 00034 0 0317 0 142 I) 416 1 30 
28 71 0 00309 0 00309 0 00321 0 00434 0 00042 0 0321 0 144 0 425 1 33 
28 09 0 00310 0 00310 0 00323 0 00438 0 00054 0 0326 0 148 0 436 1 37 
27 23 0 00312 J 0 00312 0 00327 0 00442 0 00966 0 0332 0 153 0 454 1 44 
26 92 0 00313 0 00313 0 00327 0 00444 0 00970 0 0335 0 154 0 460 1 46x 

25 84 0 0031b 0 00316 0 00330 0 00452 0 00991 0 0346 0 161 0 486 t 56 
25 53 0 00316 0 00316 0 00331 0 00453 a 00994 0 0348 0 163 0 494 1 58 
24 03 0 00321 0 00321 0 00337 0 00462 0 0103 0 0364 0 175 0 537 1 74 
23 49 0 00323 0 00323 04)0340 0 00469 0 0104 0 0371 0 179 0 555 1 80 
22 69 0 00326 0 00326 0 00344 0 00474 0 0106 0 0381 0 1X6 0 581 1 91 
21 53 0 00330 0 00330 0 00350 0 00485 0 0110 0 0397 0 19S 0 625 2 07 
21 50 0 00330 0 00330 0 00350 0 00486 0 0110 0 0398 0 199 0 628 2 09 
20 43 0 00335 0 00335 0 00357( 0 00498 0 0113 0 0414 0 211 0 676 2 27 
19 88 0 00337 0 00337 0 00361 0 00506 0 0115 0 0423 0 218 0 703 2 38 

18 57 0 00344 0 00344 0 003711 0 00524 0 0120 0 0449 0 237 0 781 2 6S 
18 46 l 0 00345 0 00345 0 00371 0 00526 0 0120 0 0452 0 239 lo 787 2 71 
17 23 0 00352 0 00352 0 00383 0 00547 0 0126 0 0479 0 262 0 877 3 08 
17 02 0 00354 0 00354 0 00386 0 00551 0 0127 0 0485 0 266 0 891 3 15 
16 15 0 00360 0 00360 0 00395 0 00569 0 0132 0 0508 0 286 0 972 3 44 
15 71 0 00364 0 00364 0 00401 0 00581 0 0135 0 0522 0 297 1 02 1 3 64 
15 20 0 00368 0 00368 0 004001 0 00593 0 0138 0 0540 0 312 1 08 3 89 
14 59 0 00374 0 00370 0 00417 0 00611 0 0143 0 0562 0 330 I 15 4 21 
14 36 0 00376 0 00372 0 00420 0 00618 0 0144 0 0571 0 337 1 19 4 34 
13 62 0 00384 0 00382 0 004341 0 00643 0 0151 0 0604 0 365 1 30 4 83 
13 60 0 00384 0 00382 0 00436 0 00644 0 0152 0 0605 0 366 l 1 30 4 84 
12 92 0 00392 . 0 00391 0 00440 0 00668 0 0168 0 0630 0 393 | 1 43 1 5 36 
12 77 0 00394 0 00394 0 00453 0 00678 0 0160 0 0640 0 401 1 46 ' 5 47 
12 01 0 00406 0 00407 0 00473 0 00713 0 0170 0 0605 1 0 439 1 64 , 6 18 
11 75 0 00410 0 00412 0 00481 0 00728 0 0172 0 0713 ! 0 466 1 71 6 47 
11 67 0 00411 0 00413 0 00484 0 00733 0 0174 0 0710 , 0 460 1 73 6 52 
11 35 0 00417 0 00410 0 00403 0 00760 0 0179 0 0742 0 480 1 82 6 93 
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Angular L I M I N A L C O N T R A 8 T ( F 0 0 T - L A M B E R T 8 ) 

subtense 
of target 
(minutes) 1,000 100 10 1 10"' 10"' 10"» 10~4 io-» 

1 10 77 <T00436 0 00434 0 00518| | 0 00791 | 0 0189" 0 0794 • 0 522 2 03 ! 7 73 
1 10 75 0 00430 0 00436 0 00520! 0 00792 0 0189 0 0796 0 524 2 03 7 74 

10 21 0 00443 0 00450 0 006421 0 00836 0 0200 0 0847 0 569 2 24 , 8 55 

9 938 0 00451 0 00460 0 00658 0 00861 0 0206 0 0879 0 593 2 37 \ 9 01 
9 728 0 00456 0 00468 0 00572 0 00883 0 0212 0 0904 0 616 2 47 9 45 

1 9 2S4 0 00470 0 00485 0 00598 0 00931 0 0224 0 0965 0 667 2 71 10 3 

9 229 0 00472' 0 00489 0 00603 0 00940 0 0226 0 0966 0 674 2 74 10 5 
ft 07« 0 00478 0 00494 0 00612 0 00957 0 0231 0 0988 0 692 2 82 10 8 

8 880 0 004851 6 00606 ! "0 00629 0 00984 0 0237 0 102 0 7201 2 95 11.4 
, 8 613 0 00496 0 00519 0 00649 0 0103 0 0248 0 107 0 768 3 13 12 0 
i 8 510 0 00500 0 00526 0 00669 0 0104 1 0 0361 0 108 0 774 3 21 12 3 
i 8 170 0 00618 0 00644 0 00696 0 0110 | 0 0266 . 0 116 0 838 3 49 13 4 

8 075 0 00522 0 00662 0 00703 0 0112 0 0272 l 0 117 0 862 3 65 13 6 
7 600 0 00560 0 00689 0 00763 0 0122 i 0 0298 0 129 0 956 4 01 15 5 
7 430 0 00662 0 00606 0 00787 0 0126 0 0309 0 133 0 995 4 20 16 I 
7 178 0 00679 0 00627 0 00824 0 0133 0 0327 0 140 > 1 06 4 49 17 3 
6 808 0 00611 0 00673 0 00891 0 0145 0 0368 0 153 1 19 5 00 19 2 
6 800 0 00611 0 00676 0 00892 0 0146 0 0359 0 154 1 19 5 01 19 3 
6 460 0 00646 0 00720 0 00962 0 0168 0 0393 0 167 1 31 6 55 21 4 
6 290 0 00667 0 00745 • 0 0100 0 0166 0 0413 0 175 1 38 5 82 22 6 
5 873 0 00721 0 00824 0 0113 0 0188 0 0468 0 197 1 57 6 68 !25 9 
5 836 0 00728 0 008281 0 0113 0 0190 0 0472 0 199 1 60 6 76 26 I 
5 447 0 00794 0 00923 0 0127 0 0216 0 0534 0 226 I 1 83 7 78 ,30 0 
5 383 0 C0S07 0 00943 0 0130 0 0220 0 0546 0 230 1 1 88 7 97 '30 7 
5 106 0 00869 0 0102 1 0 0143 0 0243 0 0603 0 254 2 07 8 83 i 34 2 
4 969 0 00906 0 0107 | 0 0149 0 0256 0 0639 0 268 2 19 9 35 j 36 1 
4 806 0 00955 0 0114 ' 0 0159 0 0275 0 0681 0 286 2 34 9 98 1 38 6 
4 614 0 0101 0 0123 0 0171 0 0297 0 0736 0 309 2 55 10 80 , 41 9 
4 539 0 0104 0 0126 0 0175 0 0307 0 0759 0 319 2 63 11 2 ' 43 2 
4 307 0 0114 0 0137 0 0193 0 0339 0 0840 0 364 2 93 12 4 47 9 
4 300 0 0115 0 0138 0 0194 0 0339 0 0845 0 355 2 94 12 4 48 2 
4 085 0 0124 0 0151 0 0213 0 0375 0 0933 0 391 3 26 13 8 53 5 
4 038 0 0127 0 0154 0 0217 0 0383 0 0948 0 402 3 33 1 14 1 54 4 
3 800 0 0140 0 0172 0 0244 0 0430 0 107 0 451 3 74 16 0 61 7 
3 714 0 0146 0 0179 0 0266 0 0450 0 112 0 470 3 93 16 8 64 4 
3 691 0 0148 , 0 0182 0 0257 0 0465 0 113 0 479 4 00 17 0 1 65 1 
3 589 0 0156 ' 0 0191 0 0272 0 0480 0 119 0 5G2 I 4 21 18 0 j 69 1 
3 404 0 0171 0 0211 0 0301 0 0531 0 132 0 660 4 67 20 0 [ 77 0 

3 400 0 0171 0 0211 0 0302 0 0533 0 133 0 560 i 4 70 20 0 77 4 

3 230 0 0187 0 0232 0 0333 0 0589 . 0 147 0 617 1 5 19 22 2 85 4 

3 142 | 0 0196 0 0243 , 0 0360 0 0622 1 0 164 0 653 1 5 47 23 3 89 6 

3 076 1 0 0203 0 0253 0 0364 0 0645 0 161 0 678 5 72 24 4 94 1 

2 936 0 0221 < 0 0276 0 0397 0 0706 ' 0 177 0 746 1 6 27 26 9 103 
'? 918 0 0222 j 0 0277 ' 0 0403 , 0 0716 | 0 178 0 752 6 35 27 2 ! 104 

2 871 0 0229 0 0287 i 0 0414 0 0736 0 184 0 776 6 55 28 0 108 
2 809 0 0237 0 0298 0 0432 0 0770 • 0 192 0 814 6 84 29 2 113 
2 723 0 0251 1 0 0316 i 0 0461 0 0818 ' 0 204 0 863 7 26 31 3 120 
2 692 0 0257 | 0 0322 ; 0 0471 0 0838 0 207 0 883 7 46 31 9 122 
2 584 0 0277 ' 0 0348 0 0508 0 0910 1 |0 226 0 964 8 13 34 8 133 
2 553 0 0283 j 0 0356 | 0 0519 0 0929 j 0 231 0 977 8 30 35 4 136 
2 403 0 0313 0 0398 0 0583 0 104 ' ,0 260 1 11 9 34 40 0 154 
2 349 0 0328 , 0 0413 0 0607 0 109 |0 272 1 18 9 75 42 0 161 
2 269 0 0350 0 0442 0 0652 0 116 0 291 1 25 10 5 44 9 173 
2 153 0 0384 0 0488 0 0718 0 129 0 321 1 38 11 7 49 9 192 0 

2 150 0 0384 0 0489 0 0721 0 130 ' 0 322 1 39 I 11 7 50 0 193 0 

2 043 0 0423 0 0538 0 0794 0 143 1 0 355 ' 1 53 i 12 9 55 5 213 
1 988 0 0444 0 0566 0 0838 0 150 11 0 376 1 61 13 6 58 3 225 
1 857 0 0502 0 0644 0 0954 0 171 , I 0 430 ' 1 85 15 6 66 7 258 
1 846 0 0506 0 0653 0 0964 0 173 | 1 0 432 1 88 15 8 i 67 6 t 261 0 

1 723 0 0574 0 0740 0 110 0 198 , j 0 496 2 15 18 1 77 6 299 
1 702 0 0588 0 0757 . 0 113 0 202 1 0 507 2 20 18 5 79 4 306 
1 615 0 0643 0 0840 , 0 125 0 224 > ! 0 562 2 44 | 20 6 88 I 340 0 

1 571 0 0680 0 0882 1 1 0 132 0 236 1 i 0 594 2 59 i 21 8 93 3 ' 361 
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Angular 
subtense 

L I M I N A L C O N T R A S T ( F O O T - L A M B E R T S ) 

of target 
(minutes) 1,000 100 10 1 10-' 10"» 10"' 10"« I0"4 

' 1.520 0.0720 0.0944 0.141 0.251 ' 0.633 ' 2.77 23.3 100.0 386. •• 
1.459 0 0776 0 101 0.152 0.272 0.684 2.99 25.2 108. 417. 
1 436 0.0796 0.105 0.157 0 281 0.703 3.09 26.1 112. 432. 
1 362 0 0"77 0 116 0.174 0.311 0.T3 3.43 23.9 124 479. 
1 360 6.0881 j 0.116 To.175"" 0.312 0.785 3~45 29 0 125. 480. 
1.282 0,0966 0.128 0.193 0.345 1 0.868 3.82 32.2 138. 635'. 
1.277 0.0986 0.131 0.197 0.352 ! 0.886 3.90 32.9 644. 
1.201 0.110 0.148 0.222 0.396 j 0.995 4.45 37.1 617. 
1.175 0.115 0.164 0.232 0.413 I 1.05 4.58 38.7 643. 
1.167 0.117 ! 0.166 0.234 0.419 ' 1.06 4.63 39.3 652. 
1.135 0.123 i 0.164 0.248 t 0.442 j 1.12 

1.24 
1.25 

; 4.91 41.4 687. 
1.077 0.135 0.182 0.274 , 0.491 

j 1.12 
1.24 
1.25 

5.48 48.0 766. 
1.075 0.136 0.182 0.275 1 0.492 

j 1.12 
1.24 
1.25 . 5.50 46 2 770. 

1.021 0.149 0.200 0.304 ' 0.542 , 1.38 ! 6.09 51.3 851. 
0.9938 0.157 , 0.210 0.319 0.572 | 1.45 6.41 53 6 893. 
0.9726 0.168 0.219 0.333 0.596 , 1 52 6.67 56.1 941. 
0.92S4 0.177 0.239 ' 0.364 0.652 1.66 7 33 61.6 1030. 
0.9229 0.180 0 2*2 ' 0.36S 0.662 ' 1 68 7.41 62.4 1042. 
0.9078 0.185 0.250 0.381 . 0.682 1.74 . 7.66 69.5 1080. 
0 8880 0.192 0.260 0.395 0.714 ; 1.82 ' 7.98 67.4 1130. 
0.8613 , 0.203 0.277 0.420 0.758 ' 1 93 8.49 71.2 
0 8510 0 209 0.284 0.432 0.776 , 1.98 8.70 73.3 
0.8170 ] 0 225 0.306 0.463 0.841 2.14 9.44 79.4 1330 
0 8075 , 0.232 0.313 0.476 0.859 2.20 9.86 81.3 
0 7600 j 0.258 0.352 0.538 0.967 2.48 11.0 92.0 I 
0.7428 1 0.271 0.367 0.562 1.01 2.61 11.5 96.2 
0 7178 ! 0 290 0.392 0.598 1.08 2.79 12 4 104. 
0 6S0S 1 0.320 0.434 0.664 1 20 3 10 13 8 116. 
0 6800 0.322 0.436 0.667 1.22 3.12 116. 
0 6460 0.355 0.480 0.740 1.34 3.43 129. 
0 6285 0 374 0.512 0.783 . 1.41 3.64 136. 1 
0 5873 0 426 0.582 0.898 1.61 4.16 
0 5836 0.432 • 0.586 0.912 1.64 4.21 
0 5447 0 497 0.676 1.04 1.88 4.82 
0 5383 0 507 0.692 1.07 1.92 4.96 
0 5106 0.562 0.766 1.19 2.14 5.45, 

5.77 0 4969 0.596 0.807 1.26 2.26 
5.45, 
5.77 

0 4806 0.637 0.871 1.34 2.42 6.19 
0 4614 0.687 , 0.935 1.46 2.62 6.68 
0 4539 0 714 0.975 1.50 2.71 6.92 
0 4307 0 787 1.08 1 1.67 3.01 7.67 
0 4300 0.793 1.08 1.68 3.01 • 7.74 
0 4085 0.881 1.20 . 1.85 3.34 8.52 
0 4038 0 902 1 23 1.90 3.42 8.70 
0 3*00 1 1 02 1.38 ! 2.14 3.85 9.86 
0 3714 j 1 06 1.44 j 2.24 4.04 10.4 
0 3691 1 1.08 1.46 2.27 4.09 10.5 
0 35^9 ,1.14 1.55 2.40 4.32 11.1 
0.3404 i 1.28 1.73 2.68 4.82 12.4 
0 3400 1.28 1.73 2.68 4.83 12.4 l 
0 3230 1 1.40 1.91 ; 2.98 5.31 13.7 
0 3142 1 1 49 2.02 3.14 5.62 
0 3076 1 1 55 2.11 3.26 6.85 
0 2936 1 1 70 2.32 1 3.58 6.43 
0 2918 | i 1 73 2.33 | 3.63 6.53 l, 
0 2871 1 1 77 | 2.42 3.76 6.74 
0 2809 ! 1 86 ' 2.54 ! 3.91 7.02 
0 2723 ( 1 90 j 2.69 4.17 7.50 19.3 , 
0 2692 , 2.03 2.75 4.27 7.67 t 
0 2584 2 19 2 98 4.63 8.32 
0 2553 2 25 3 07 4.74 8.55 I 
0 2403 2 52 3 43 5.36 9.55 ,' 
0 2349 2 66 3.62 

i 
5 60 10.0 
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Angular 
subtense 

L I M I N A L C O N T R A S T ( F O O T - L A M B E R T S ) 

of target • 
(minutes) 1,000 100 10 1 10"' io-» io-» 10-' io-« 

0.2269 2.86 3.88 6.01 10.8 
0.2163 3.16 4.28 6.68 12.0 
0.2150 3.10 4.32 6.68 12.0 
0.2043 3.63 4.78 7.40 13 3 
0.1988 3.72 6.04 7.81 14.1 
0.1867 4.26 6.78 8.07 
0.1846 4.32 5.82 9.06 
0.1723 4.96 6.87 10.3 
0.1702 5.08 6.86 10.6 
0.1615 5.62 7.82 11.9 
0.1571 5.96 8.04 12.6 
0.1620 6.38 8.61 13.4 
0.1480 6.91 9.31 14.6 
0 1436 7.14 9.66 
0.1362 7.74 10.7 
0.1360 7.96 10.7 
0.1292 8.83 11.0 

t 
1 

i 
i i 
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APPENDIX B 

This appendix contains fourteen programs and subroutines as follows: 

Title 

Bl PROGRAM ACI1 and SUBROUTINE TIFIN 

B2 PROGRAM PODV1 

B3 SUBROUTINE DATA 1 

B4 SUBROUTINE DATA 2 

B5 SUBROUTINE DATA 3 

B6 SUBROUTINE TCAL 

B7 FUNCTION TRF 

B8 FUNCTION BSTRF 

B9 FUNCTION TROF 

BIO FUNCTION BSTOF 

Bl l FUNCTION BBOF 

B12 FUNCTION COF 

B13 SUBROUTINE PLTSU 

B14 SUBROUTINE PLOT 1 
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VISIBILITY LABORATORY U.C.S.D. 

A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

This program calculates 20 values of contrast threshold from each of the nine levels of 
background luminance from the Tiffany data. The calculated contrast thresholds are found 
by using 20 given values' of altitude. The values of contrast threshold calculated by this 
program are used as inputs to program PODVI. 

C. USAGE 

1. Calling Sequence 
Program AC 11 
TIFIN (IBAC, Z, CCR, CALPH) 

2. Arguments or Parameters 

IBAC = 1 of 9 levels of background luminance from Tiffany data. 
Z = The altitude value to be used in the interpolation procedure. 
CCR = The interpolation result for contrast threshold. 
CALPH = The calculated value of alpha. 

3. Storage Requirements (Decimal) 338 words 

4. Temporary Storage Requirements Not Applicable 

5. Alarms, Print-Outs Prints out values of apparent contrast. 

6. Error Returns None 

7. Error Stops None 

8. Input and Output Tape Mountings Not Applicable 

9. Input and Output Formats Not Applicable 

10. Selective Jump and Stop Settings Not Applicable 

11. Machine Time 
12. Accuracy Not Applicable 

13. Cautions to User None 

14. Equipment Configuration CDC 3600 

15. References 
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PROGRAM OR SUBROUTINE DESCRIPTION 

PROGRAM ACH and SUBROUTINE TIFIN 

CVC 

Barkdoll 

1 November 1965 

Fortran 63 



D. METHOD 

(1) Interpolation of table values 

[CALPH-ALPH(I>] [ C R U + D - C R U ) ] 
CCR = CR(D + 

[ALPH(I+ D-ALPH(D] 
(2) Ricco's Law, where CR(I) = 0 

CCR: 
CON 

(ALPHA) 

CON is a constant for a given level of background luminance. 
ALPHA must be less than a given maximum angular size for each level of inherent background luminance. 

E. FLOW CHART PROGRAM ACM AND SUBROUTINE TIFIN xSTART 

DO 14 I = 1, 9 

DO 12 K = 1. 20 

JL 
IBAC = I 

Z = ALT(K) 

No 
SW • 0 

Yes 

SW ° 1 

;i: Read AIPH(I). B1000(l). B100(l). B10(l). Bid) 
BMI(I). BM2II). BM30). BM4Q), BM8(I). I « 1,248 

-———n . 
1=1 

JL 
CALPH » 3437 749/Z 

81*9 • 1 * -
No 

CAlPHcAlPHO) end CALPH >ALPH(I + 1) 

| Yes 

60T0 (1. 2. 3, 4. S. B. 7. 8. 9) IBAC 

L 
| f .rC"R|l).» BIOOO(I) S~CR(I + 1) j B10000 + 1) $ CON \ 1470 » GOTO 15 

hfc*CRH) °'B 1 « 10'ill $ CR(I • 1) ° B 1 « 10'(I • 1) S CON*- 890 3 $ GOTO 16 

No J. 
No | Yes 

CR(I) - 0 oi CR(I + 1) • 0 
Yes 

CCR ' C0N/CAIPH-2 

CCR ° CR(I) 

CCR • CR(I) • 
[CAIPH -»IPH1I)][CB1I* 1 ) - CR1I)] 

ALPH0 + 1) - AIPH(I) :J 
12 CONTINUE 

14 CONTINUE 
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PROGRAM ACI1 
PROGRAM ACI1 AC I OOOO 

C PROGRAM ACIJ^..lJ^py»A5jt.»BARM3PJ.L_...VISLAB.._.UCSD _ . . ACl 0010 
C »*»ACI I=THRESHOL0 CONTRAST INTfcRPOLATER NO 1. ACI 0020 
C ***THIS PROGRAM CONTAINS THE ALTITUDE V A m E S U S E D BY SUBROUTINE ACl 0030 
C *«*«TIFI~N FOR INTERPOLATION OF TIFFANY DATA TO 'ACI 0040 
C #*#*GIVE THRESHOLD C_ON_T_R_A_ST__VAL_yE_S_. __ ___ __ A_C.L_0.050_ 
C #«#INPUT DATA A~RRAY=ALT<20) fHIS ARRAY CONTAINS THE ALTITUDES ACI 0060 
C ###*FOR WHICH THRESHOLD-.CO_NTRAS_TS ARfJ DESIRE.D... . ACJ 0.070 
C ACI 0080 
C , . . OU T PU T = TH1S PROGRAM PRINTS OUT ARRAY ALT=20 GIVEN ACI Q090 
C ....VALUES OF ALTITUDEt ARRAY VALPH=20 CALCULATED ACI 0100 
C ....VALUES OF ALPHAs _ANQ ARRA_Y__V_CR__LQ VAJ_U_E.S OF THRESHOLD _ __ __ _ AC_I__0__1_0_ 
C ....CONTRAST FOR tACH OF 9 VALUES OF BACKGROUND LUMINANCE. ACI 0120 
C __ _ _ _ _ _ _ _ AC_I___0__3_0 
C ***NOTF CCR=THRESHOLD CONTRAST VALUE ACI 0140 
C ACI 0150 
C ...SUBROUTINES CALLED TIFIN ACI 0160 
C AC_I___0_170 

DIMENSION ALTJ20)sVALPHI20fsVcR(20.9) ACI 0180 
DATA(ALT = 2u.s4J. .60..80..100.s200.»400.f600,»800.»1000.t_ _ _ ACI 0.190 

12000..4000..6OUO.s8000..10000.s15000.»20000..25000.s30000..40000.)ACI 0200 
DO 14 1=1s9 ACI 0210 
DO 12 K=1.20 ACI 0220 
IBAC=I $ Z=ALT(K) A?JLPJ?-30--
CALL TIFIN(IBACsZsCCR.ALPH) ACI 0240 
VCR(K.I)=CCR $ VALPH(K)=ALPH _ __ ACJ__0250_ 

12 CONTINUE ACI 0260 
14 CONTINUE ACl 0270 

PRINT 100 ACI 0280 
100 FORMAT(lHls40X,36HBACK_G_ROUNP_ LUMJ_N_A_N_C_E__IN FT.__LAMBE_RTS)_ ___ _.CJ._P_2?_0_ 

PRINT 120 ACI 0300 
120 FORMAT!//IX _B_HA_LT_LT_UDEfAX_._5HAL_P_H^^ 

1.2H1.s8X.2H.1s7X.3H.01.7X.4H.001.7X.5H.0001.7X.6H.00001) ACI 0320 
„PJ?iU.1.123. ACl Q33Q 

125 FORMAT (//50X.19HTHRESH0LD CONTRASTS) ACI 0340 
PRINT 130».(AJLJ.LL.LiyALeK(.LL*.«.Vi:BJLJLjj!lJ_tK«lt.9A»Lj_l t2Jl__ AC1.0JJ5.Q. 

130 FORMAT<//3X.F7.1.F10.5.4F9.5.2F10.5.F1W5.F12.5.F13.5> ACI 0360 
__.EJ.DL .... ACJL_0_37_CL 

SUBROUTINE TIFIN(IBAC,Z,CCR,CALPH) 

SUBROUT INE T IF I N( IBAC .zTcCR"tCA LPH) "fiF""o6b"6~ 
C SUBROUTINE TIFIN...1NOV.65...BARKDOLL...VISLAB...UCSD TIF 0010 
C »*»THIS SUBROUTINE WILL INTERPOLATE FOR THRESHOLD Tip 0020 
C »«»CONTRAST VALUE FROM ONE OF 9 ADAPTION TIF 0030 
C **#LEVELS OF TIFFANY DATA. " TIF 0040 
C «##INPUT _DA_TA__IB_AC_?__l__0.F__9..LEyEUS OF BACKGROUND LUMINA.NCE TIF 0050 
C »##Z = THE ALTITUDE VALUE TO BE USED IN INTERPOLATION "flF"d666" 
C __ XlJi.iiOJ.O 
C »*«OUTPUT CCR=INTERPOLATEd VALUE FOR THRESHOLD CONTRAST. TIF 0080 
C. _. ««»«CAL.PH = THF CALCULATED VAI UF OF At PHA. TIF 0090 
C #*#PROGRAMS CALLED NONE. TIF 0100 
C TIF___11Q 

DIMENSION ALPH(253)sB1000<253).8100(253).810(253), "flF 0120 
lBl(25JlABHlJ^5^J_s_BW2J^5J3J.tBi43-C25.3J.iB_l_4__^3.LjB.M_>_tiL§3J. tCrK2.5_J_ TIF 0130 
IFISW.EQ.0J10.30 TIF" 0140 

10 SW=1 _ TIF 0150 
READ 20,(ALPH( I )sB1000( I ) eBlOO I I ) sBlO ( I ) s B K I ) • B M l l I h TIF 0160 

_ ----lB_MZIJ_L*Ji6_liJ.lj_BMJ.lJ.s_BW5.aj.tJ.?l.t2A8-J.. _ TIF 0170 
20 F0RMATJ10F6) TlF~ol80~ 
30 1=1 _ TIF 0190 

C A L P H = 3 4 3 7 . 7 4 9 / Z T~IF~0200 
_ 40 I F ( C A L P H . L T . A L P H ( I ) . A N D . C A L P H . G T . A L P H ( I » 1 ) ) 5 0 . 6 0 T I F 0210 
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50 GO T O ( 7 0 . 8 0 , 9 0 . 1 0 0 . 1 1 0 . 1 2 0 . 1 3 0 . 1 4 0 s l 5 0 ) I B A C TIF 0220 
60 I .= 1+1 1 J I F n 2 3 0 

GO TO 40 TI~F"024n" 
70 C R ( I ) = B 1 0 0 0 ( I ) S CR(1+1)=B1000<1+1) $ CON=.1470 $ GO TO 160 TIF 0250 
80 CRl f .VBY6o"rrri"1CRTIVrr«BTol3lT+Tr"§""CONV.V995" $""G0 TO" 16"0" Y l F " 0 2 6 0 
90 C R ( I ) = B 1 0 ( I ) $ CR( I-*-! )=B10( 1 + 1 ) $ CON=.3092S GO TO 160 TIF 0270 

100 C R ( I ) = B 1 ( I ) $ C R U + D ' B l C I + l ) $ CON = . 5 5 7 1 $ GO TO 160 TIF 0280 
llQ__CRlJ_lr.BMJLm__!_JCFJJ^^ _T.IF.O290 
120 CR«I)=BM2(I) $ C R U + 1)=BM2U+1» $ C0N=6.367 $ GO TO 160 T Y F 0300 
130 CRl I )=fc)M_l< 11 J CR _J_+_._)_=gM.3 < I + 1L.5 CQN=53.87 $ GO TO 160 __ TIF 0310 
140 CR(I)=BM4(I) $ CR< I + 1)=BM4~U + 1 ) $ "CO~N=2 31.~0~ $ GO TO 160 YlF 0320 
150 CRH1=BM5(I) S CR< 1 + 11=BM5(1 + 1) $ C0N*890.3 S GO TO 160 TIF 0330 
160 IF(CR(D.EQ.O.OR.CRII+1I.EQ.0) 170.180 TIF 0340 
170 CCR=CQN/.CALP_H«_»2_ J.IF.P.35.Q. 

GO TO 210 TIF 0360 
.18.Q.JL£J-CELUJL.£.QjLCfi.LI.tlJ.lJL9Ili2.QP. JJF„p_370_ 
190 CCR=CR(I) TIF 0380 

00 TO 21 0 TIF 0390 
200 CCR=CR(I>•«<(CALPH-ALPHJI))*(CR(I+1)-CR(I)))/(ALPH(1+1)-ALPHII))) TIF 0400 
210.G0N-TJMJ£. r. LIF-QALO.. 

END TIF 0420 

#«#««###«#TIFFANY THRESHOLD CONTRAST DATA»*>*«»*»»«»*»» 
.358^S^»jQ02.7i«OQ2.72^Qn2.T7^0il3i4*.Q0^aA^112il«Xiajtta0^DA2AQ^1160ja QJ3_1. 
340.40.00272.00272.00277.00334.00536.01120.03080.06370.14000 002 
340. 00.00272. 0027?. 00277.00334. 00537. 01120. 03080. 06380. 14000 0C_1_ 
323.00.00272.00272.00277.00335.00539.01140.03140.06520.14400 004 

._3_0_2__6QAQ(12J_2_,_Qpj_7_>.p_0_>77_*0_̂  _0_0_5_ 
293.60.00272.00272.00277.00335.00544.01170.03250.06780.15100 006 

._2.9_l*.eP_*Qi}2.I2_»-Q0JJ7_>.J_g£77__P03̂ ^̂ ^ _0_0_7_ 
280.90.00 272.00272.00278.00335.00547.01190.03 300.06900.15500 008 
3*Q.20.nr>772.nn?7?.nn77B.00335.00550.01200.03350.07030.15900 009 
258.40.00272.00272.00278.00335.00553.01210.03400.07160.16400 010 

_J15.5_.i0jJ)0^7.2.AQ2.72-..0_Q;L7BJLQ.a33J5*P.gj^ _QH_ 
234.90.00272.00272.00278.00336.00 558.01240.03520.07480.17200 012 

_-22&.S_Q#ja0JJ7J£iP_Q_L72AP02_Z8ji.QP_33̂ ^ -Q13. 
215.30.00272.00272.00279.00336.00565.01280.03640.078 00.18200 014 
304. 30.00272,0027?. 00279. 00336.00569.01290. 03700.08000. 18800 015 
198.80.00 272.00272.00279.00337.00570.01300.03760.08110.19100 016 

._18A..20A00_27.2#J10Z72..&Q2J!9JtDn3.3_8j^^^ Oil. 
184.60.00272.00272.00279.00338.00577.01330.03860.08420.20100 018 
17£,3Q.»00_27.2.OO£73_.P_Q£79AQP_3__?^_O^^ __Q_1_9__ 
170.20.00 273.00273.'00279.00339.00582.01360. 04010.08800. 21200 020 
161.50.00273.00273.00279.00340.00588.01380.04100.09070.22000 021 
157.10.00273.00273.00279.00340.00589.01400.04150.09220.22400 022 
JL52t0Q».0_Q£74.p_02.74_.QP_27^ _____Q2_3__ 
1 4 5 . 9 0 . 0 0 2 7 4 . 0 0 2 7 4 . 6 0 2 7 9 . 00341.00~596~. 0 1 4 3 0 . 0 4 3 0 0 . 0 9 6 3 0 . 23700 024 

_A«_i6_Q,_QD_27_4.t_lQ_tZ*-t0_Q2_79jLQ_W^^ 02.5.. 
136.20.00274.00274.00279.00342.00603.01460.04460.10100.25000 026 
136.00.00274.00274.00280.00342.00603.01460.04460.10100.25000 027 
129.20.00 275.00275.00280.00343.00608.01490.04590.10400.25900 028 
12.7JL7P*9Q2_7S _.9P*7§_»Q02$qtpg_3__»_i_p_06_q8_.g_i^ _Q29_ 
"l20.10. 60275.002Y5 .00286". 06344". 00615. 015 3~6. 04766.10900. 27400" 030 
117.50 _0Q276.00276..00280.0g_3_45_.p_q6_17_.0.1.5.4^ _°3.1_ 
" 113.50".00276."6"o"276.66"2ifoi'do345.00621.6f 560.04936. f 1306.28700 032 
107. 70. 00276.00276. 00281.00347.00627.01 590. 05 080. 11800. 30100 033 
107.50.00277.00277.00281.00347.00627.01600.05080.118 00.30100 034 

.J.0Z.XQ^OJi7JL.il02.77jaOJ__ifllA0_13i_a*.QPii3A.ill6_3P_i^23.0-tli^O.a,^lJ3_0O. _Q3_5__ 
099.38.P0277.00277.00281.00349.00638.01650.05360.12500.32300 036 

-£9_I..L6J.-QO_27_li_m277_tg_Q2&ljLgp_3^^ -Q-3.T. 
092.84.002 78.00278.00282.00351.00646.01690.05 540.13100.343 00 038 
092.29.00278.0027H.00282.00351.00646.01690.05620.13200.34400 ; 039 

31 

http://_T.IF.O290


088.80.00278.00278.00282.003 52.00652.01720.05 720.136 00.35600 040 
_.a86-.13.J30.27Jl«aQ2-78.*O_12£3_uQ__35_2,_0_Q.^^ .04 JL. 
085.10.00278.00278.00283.00352.0065 9.01760.05 860.14000.37100 042 

...tt8JL.7-Q..OJ>2.7iUQ.Q2L79jL0P_2£3jLQP_35_3.-Ô ^ -n-43-
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A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

PROGRAM PODVl 

CVC 

Barkdoll 

1 September 1965 

F-63 Calling Program 

Provides input data and calls the sequence of programs that will solve for a probability 
of target detection volumn. 

C. USAGE 

1. Calling Sequence 

Calling Program 

2. Arguments or Parameters 

FNUMB 
DIAM 
OBJ 
BAC 
PROBK 
NPROB 
SW2 
SWl 

= flight number used for atmospheric data. 
= target diameter in feet - not to exceed 100 ft. 
= index for directional reflectance properties of target object. 
= index for directional reflectance properties of the background. 
: constant for deviation from 50% probability of detection. 
: integer representing probability of detection. 
= switch for plotting; 1 if plot is desired, 0 if no plot is desired. 
: switch for output printing; 1 for calculations and coordinates, 0 for coordinates only. 

3. Storage Requirements (Decimal) 
4. Temporary Storage Requirements 
5. Alarms, or Print-Outs 
6. Error Returns 
7. Error Stops 
8. Input and Output Tape Mountings 
9. Input and Output Formats 

10. Selective Jump and Stop Settings 
11. Machine Time 
12. Accuracy 
13. Cautions to User 
14. Equipment Configuration 
15. References 

37 words 

(a) Not Applicable (b) Not Applicable 
None 
None 
None 
Not Applicable 
Not Applicable 
Not Applicable 
Approximately one minute 
Not Applicable 
None 
CDC 3600 Fortran 63 



E. FLOWCHART 

Call OATA 1 

, Call DATA 2 

Input variables 

Initializes data 

Call TCAMFNUMB, OIAM. OBJ. BAC. PROBK. 
NPROB, SW 1. SW 21 .•:0h£lMM 

jg Call PRiP (9) ' Final call foe 
preparation of a plot 
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PROGRAM PODV1 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 
c 
c 
c 
c 
c 
c 
c 
c 

PROGRAM POUV1 
..PROGRAM PUDVl...li\|OV,65...BARKDOLL....VISLAB...UCSD 
..POuVl= PROBABILITY OF DtTfcCTION VOLUME PHASE 1 
..THIS PROGRAM PROVIDES INPUT DATA FOR THE 
..SOLUTION OF A P P O B A B T L I T Y OF TARGFT DETFCTION VOLUN'F. 
..THF CALLMJ StQUrNCE OF PROGRAMS WILL PRINT THE 
..ALTHUDL ANO UISTANCF FROM THE TARGFT AXIS FOR 
..8 DOWNWARD LOOKING ZENITHS OF PATH OF SIGHT. 
.. THtTA=lbU»165»15.j«135«120»lo5»10u,95 DEGREES AND 
..FOR 5 AZIMUTHS OF PATH OF SIGHT WITH RESPECT 
..10 THE SUN. PHI=o,45,90.135.180 DEGREES. 
..THF PROGRAM WILL ALSO PLOT THESE POINTS AS 
..4 HFMISPHfcRIC CROSS St-CTIONS. 

SYSTEM 
ONLY 

..VARIABLE INPUTS... 

..OPT=OPTION FOR ATMOSPHERIC AND OPTICAL 

....OPT=0 FOR VIEWING THROUGH ATMOSPHERE 

....0PT=-1 FOR OPTICS AND NO ATMOSPHERE 
,...0PT=+1 FOR OPTICS AND AN ATMOSPHFRF 
..FNUMR=FLIGHT NUMBER FOR ATMOSPHERIC DATA 
..OPTNU=OPTICAL SYSTFM INDEX NUMBFR 
..DIAM = TARGfcT DIAMETFR IN FT..NOT TO EXCEED 100 FT. 
..OBJ=INDEX FOR DIRECTIONAL REFLECTANCE PROPERTIES 
..OF TARGET OBJECT 
..l,AC= INDEX FOR uIRtCTlONAL REFLECTANCE PROPERTIES 
..OF BACKGROUND 
..PRORK=CONSTANT FO~R DEVIATION FROM 50 PERCENT 
..PROBABILITY,1. FOR 50.L..206 FOR 70, 1.50 FOR 90, AND 
..1.91 FOR 99 PERCENT PROBABILITY OF DETECTION 
..NPROR=INTEG( R REPRESENTING PROBABILITY 
..SW1=SWITCH FOR OJTPOT PRINTING, 1 FOR CALCULATIONS 
..ANC COORDINATES, 0 FOR COORDINATES ONLY 
..6W2=6WI1CH FOR PLOTTING, 1 IF PLOT IS DESIRED 
..0 FOR NO PLOT _ 
• • 
..CALLED PROGRAMS=TCAL 

OPT=0. 
FNUMB=74. 
DIAM=10. 
0BJ=1. 
bAC=l. 
PR0BK=1. 
NPR0B = 5() 
SW1=]. 
SW2=1. 
•••INITIALIZr- DATA TABLES. 
CALL DATA1 
CALL DATA2 
CALL DATA 3 
•••CALL MAIN PROCESSING ROUTINE 
CALL TCAL(0PT,FNUMB,0PTNU,DIAM,OBJ,BAC»PR0BK,NPR0B, 
1SW1.SW2J 
•••INITIATE PLOTTING OUT DATA 
CALL PREPI9) 
END 

POD 0000 
POD 0010 
POD 0020 
POD 0030 
POD 0040 
POD 005 0 
POD 0060 
POD 0070 
POD 0080 
POD 0090 
POD 0100 
POD 0110 
POD 0120 
POD 0130 
POD 0140 
POD 0150 
POD 0160 
POD 0170 
POD OlflO 
POD 0190 
POD 0200 
POD 0210 
POD 0~220 
POD 0230 
POD 0240 
POD 0250 
"POD 0_260 
POD 0270 
POD 0280 
POD 0290 
POD 0300 
POD 0310 
~P~OD~ 0V20 
POD 0330 
POD 0340 
_P_0_D_. 03_50 
POD 0360 
POD 0.3 70 
POD 0380 

POD 0400 
POD 0410 
POD 0420 
_POD 043.0 
POD 0440 

— J2GEL .045 0. 
POD 0455 
POD 0460 
POD 0470 
POD 0480 
POD 0485 
.POD Q490 
POD 0500 
POD 0505 
POD 0510 
POD 0520 
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VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

SUBROUTINE DATA 1 

CVC 

Barkdoll 

29 September 1965 

F-63 Subroutine 

Data package containing a three dimensional array (8, 18, 5) of Path Luminance values for 
a given flight. The eight columns represent zeniths of path of sight, the eighteen rows represent 
altitudes from 1,000 feet to 60,000 feet, and the five planes represent azimuths of path of sight. 

C. USAGE 

1. Calling Sequence 

2. Arguments or Parameters 

Called by PODVl, data used by BSTRF 

ARRAY BS gives Path Luminance values 
COMMON /A/ BS<8.18,5) 
COMMON WITH BSTRF 

3. Storage Requirements (Decimal) 720 words 

4. Temporary Storage Requirements Not Applicable 

5. Alarms, or Print-Outs None 

6. Error Returns None 

7. Error Stops None 

8. Input and Output Tape Mountings Not Applicable 

9. Input and Output Formats Not Applicable 

10. Selective Jump and Stop Settings Not Applicable 

11. Machine Time Not Applicable 

12. Accuracy Not Applicable 

13. Cautions to User None « 

14. Equipment Configuration CDC 3600 FORTRAN 63 

15. References 

D . METHOD Data package only 

E . FLOW CHART Not applicable 



SUBROUTINE DATA1 

C 
C 
c 
c 
C 
C 

SUBROUTINE DATA1 
...SUBROUTINE DATA1.,.1N0V»65...BARKD0_L...VISLAB...UCSD 
...THIS SUBROUTINE IS A DATA PACKAGE FOR PATH 
... LUMINANCE VALUES,ARRAY BSC8»18»5)USED BY BSTRF 
...TABLE OF BSTAR PATH LUMINANCE VALUES FOR FLIGHT 74 
•••NOTE DATA STORED IN THIS WAY FOR PILOT DEBUGGING ONLY. 

COMMON/A/BS(8.18.5) 
...PATH LUMINANCE VALUES. 
BS(1,1,1)»0$ BS(l,2»l)-60.9$ BS<1.3t1)«134.$ BS<1,4,11-192. 
BSU.5,1 1-233.$ BS(1,6,1)»264.$ BS<1t7,11-291.$ BS<1t8t11-313. 
BS(lt9tl)-341.SBS(ltlOtl1-367.SBStltiltl)-388.SBS(ltl2tl)«484. 
8SIIt 13.1)-603.SBStlt14,1)-710,SBSC1.13 all-798.SBSUt16.1I-928. 
BSIl,17tl)-l0l0.$BSI1.18»l)»1060. 
BS(2,1»1)«0$ BS(2.2»l)-60.9$ BS(2»3t1)-132.* BS(2,4,1)-204. 
BS<2»5.11-259.$ BS(2,6,1)-281.$ BS(2,7,1)-301.S BS(2t8t11-327. 
BS<2.9.1)=366.$BS(2»10,1)-388.$BS(2,11,11-399.$BS«2.12,11-457. 
BS<2»13»1)=510.$BS(2»14,11=557.$BS(2.15.1>-596.$BS(2.16»1)«653. 
BS(2,17,1)-689.$BS(2.18,1)-710. 
BS(3tltl)-0$ BS<3.2»1)"81.8$ BS(3,3,11-158.$ BS(3.4,1)-229. 
BS(3,5,1)=298.$ BS(3,6,11-318.$ BS(3,7.1)-344.$ BS(3,8,1)-377. 
BS(3,9,l)«419.$BS(3.10,l)-445.$BS«3.11.1)-459.$BS<3.12.11-532. 
BS(3»13.1)='604.$BS(3.14,11-674.$BS(3,15,1)-731.$BS(3.16»1»-815. 
8S(3.17,1)«867.$BS(3,18,1)«899. 
BS(4tltl)-0S BS(4,2,1)«88.7$ BS(4,3,1)«163.$ BS(4,4,1)-236. 
BS(4,5,l)-305.$ BS(4,6,l)-340.$ BS(4.7,1)-381.$ BS(4,8,1)-434. 
BS(4.9.1)=496.$BS(4.10,1)*531.$BS(4»11.1)-545.$BS(4,12»11»610. 
BS<4.13,1)-672.$BS(4,14,1 J-731.$BS(4.15,1J-779.$BS(4t16tl1-848. 
BSC4t17t11-891.SBS(4tl8t11-917. 
BS(5tl,l)-0$ BS(5,2,1)-123.$ BS(5,3t1)-214.$ BS(5.4,1)-298. 
BS(5,5,1)=371.$ BS(5,6,1)-414.$ BS(5,7,1)-469.$ BS(5,8,1)-545. 
BS(5»9,l)=671.$BS(5.10,l)=732.$BS(5.11,l)=749.$BS(5,12,l)-823. 
BS(5,13,1)=896.$BS(5,14,1)=967.$BS(5,15,11-1020.$BS(5,16,11-1110. 
BS(5,17,1)=1150.$BS(5,18,1(-1180. 
BS(6»1,11=0$ BS(6,2,11-223.$ BS<6»3»11-461.$ BS(6.4,1)-676. 
BS(6.5.11=868.$ BS(6,6,11-973.$ BS(6.7,1)-1070.$ BS(6,8,1)-1180. 
BS(6t9,11-1290.$BS(6,10,11-1360.$BS(6 tiltl1-1380.$BS(6t12tl)-1510.DAI 
BS(6.13»1)=1660.$BS(6,14,1)=179C.$8S(6,15,1)-1890.$BS(6,16,11-2040DA1 
!• DAI 
BS(6,17,11-2120.$BS(6.18tl1-2170. DAI 
BS(7tltl)=0$ BS(7.2.1)=398.$ BS(7,3,1)-727.$ BS(7,4,1)-998. DAI 
BS(7,5tl)=1210.$ BS<7.6,1)-1300.$ BS(7.7,1)-1390.$ BS(7t8.11-1470.DA1 
BS(7t9tl)-1530.$BS(7tl0tl)-1580.$BS<7tlltl)«1610.$BS(7tl2tl)-1780.DAl 
BS(7t13tl)=1980.$BS(7.14t1)»2150.*BSI7t15tl1-2270.$BS(7.16.11-2440DA1 

!• DAI 
BS<7.17,1)-2540.$BS(7t18tl1-2590. DAI 
BS(8,1,11=0$ BS(8.2.1)=750.$ BS(8t3,1)-l140.$ BS(8t4,1)-1400. DAI 
BS(8t5tl)=1590.$ BS(8t6tl)-1690.$ BSI8t7t11-1780.$ BS(8,8,1)-1890.DAI 
BS(8,9,1)=2020.$BS(8,10,11-2110.$BS(8t11tl1-2140.$BS(8tl2tl)«2310.DAI 
BS(8.13tl)=2500. DAI 
BS(l.lt2)-0 $BS(1,2,21=86.2 $BS(1,3.21-159. $BS(1,4,2)-220. DAI 
BS(1,5,21-267. $BS(l,6t2)-299. $BS<1,7,21-324. $BS<1.8.2)-340. DAI 
BS(1,9,21=375.$BS(1,10,21-401.$BS(1,11,21-417.$BS(1.12,21-495. DAI 
BS(1,13.21=587.$BS(1,14,21=671.$BS(1,15,21-740.$BS(1.16,21=841. DAI 
BSI1,17,21=903.$BS(1,18,21=941. DAI 
BS(2,1,21=0 $BS(2.2,21-103. $BS(213,21-183. $BS(2.4,2)=252. DAI 
BS(2,5,21=308. $BS(2 .6 ,21 = 335. $BS(2,7,2 1-356. $BS<218,2)-371. DAI 
BSI2t9t2)«417.$BS(2tl0t2)-447.$BS(2tllt2)-463.$BS«2.12t2)-541. DAI 
BS(2tl3t2)-628.$BS(2.14t2)»707.$BS(2tl5t2)-772.$BS(2tl6t2)-866. DAI 
BS(2tl7t2)«925.SBS(2.18t2)-961. DAI 
BS(3.1,21=0 $BS(3,2,21-110. $BS(3,3,2)-192. $BS(3,4,2)-262. DAI 
BS(3,5,21=318. $BS(3,6,21=365. $BS(3.7t2)-406. $BS(3,8,2)-441. DAI 
BS(3»9,2)=48 7.$BS(3,10,2)-518.$BS(3,ll,2l-534.$BS(3,12.21-607. DAI 
BS(3»13»2)»689.$BS(3,14»2)-763.$BS(3»15»21»824.$BS(3,16»2)-912. DAI 

DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 

0000 
0010 
0020 
0030 
0040 
0045 
0050 
0060 
0065 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0260 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0410 
0420 
0430 
0440 
0450 
0460 
0470 
0480 
0490 
0500 
0510 
0520 
0530 
0540 
0550 
0560 
0570 
0580 
0590 
0600 
0610 

40 



DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 

BS(3»17»21=967.$BS(3,18,2)=1000. 
BS(4»1,2)=0 $BS(4,2,21=128. $BS(4,3,21-244. $BS(4,4t2)=331. 
BS(4,5,21=391. $8S(4,6,21=444. $BS(4.7,21-484. $BS(4,8,21-525. 
8S(4»9.2)=606.$BS(4»10.2)=645.$BS<4»ll»2)=678.$BS(4,12t2)-755. 
BS(4.13»2)-856.$BS(4.14,2)=947.$BS(4.15»2)»1020.$8S(4.16»2)=1130. 
BS(4.17,21-1190.$BS(4,18,21=1230. 
BS(5,1,21=0 $BS(5,2,21=259. $BS(5,3,2 1=473. $BS(5 ,4,21=639. 
BS(5»5,21-771. $BS(5,6,21=854. $BS(5,7,21=935. $BS(5,8,21-956. 
BS(5»9»2)=10?0.$BS(5,10,2)=1070.$BS(5.11»?!=n00.$BS(5,12,2)=1280.DAI 
BS(5,13,2)=1470.$BS(5.14t2)=1630.$BS(5tl5t2)=1760.$BS(5tl6,2)=1930DAl 
BS(5»17,21=2040.$BS(5tlR,2)=2110. DAI 
BS(6tlt2)-0 $BS(6t2t2)=359. $BS(6,3,2)=692. $BS(6.4,21-837. DAI 
BS(6,5,21=1100. $BS(6.6.21=1180. $BS(6.7,2)=1270. $BS(6,8,21=1320.DAI 
BS(6,9,2)»1390.$BS(6.10,2)-1450.$BS(6,llt2)-1480.$BS«6.12t2)=1600.DAl 
BS(6,13,2 1-1760.$BS(6,14,?)=1910.$BS(6,15,21=2010.$BS(6.16,2)=2160DA1 
1. D A 1 

BS(6»17»2)=2240.$BS(6.18»2)=2280. DAI 
BS(7,1.21-0 $BS(7,2,2)=650. $BS(7,3,2)=964. $BS(7,4,2)=1190. DAI 
BS(7,5,21 = 1310. $BS(7,6,21 = 1450. $BS(7,7,21-1570. $BS(7,8,2 ) = 1640.DAI 
BS(7,9,2)-1700.$BS(7.10,2)=1780.$BS(7,11,2)=1800.$BS(7,12,2)-1920.DA1 
BS(7tl3t2)=2100. 
BS(l.lt3)=0 $BS(1,2,31=69.7 $BS(1,3,31=138. $BS(1.4,31=195. 
BS(1.5,31=238. $BS(1.6.31=268. $BS(1,7,31=293. $BS(1,8.3)-321. 
BS<1,9,31=351.$BS(1,10.31=376.$BS<1,11.31=393.$BS(1.12,3)=479. 
BS(1.13»3)=582.$BS(1.14,3)=675.$BS(1.15,3)=751.$BS<1.16,3)=864. 
BS(1,17,31=934.$BS(1.18,31=976. 
BS(2tl,31=0 $BS<2»2»3)=77.8 $BS(2,3t31=156. $BS(2,4,31=226. 
BS(2,5,31=279. $BS(2.6t31=306. $BS(2,7,3)=328. $BS(2.8,31=344. 
BS(2,9,3>=383.$BS(2.10.3)=409.$BS(2»11»3)=426.$BS!2,12.3)=516. 
BS(2»13,3)=609.$BS(2.14,3)=694.$BS(2,15,3)=763.$BS(2,16,3)=864. 
BS(2.17,3)=926.$BS(2»18»3)=964. 
BS(3.1,31=0 $BS(3,2,3)»82.8 $BS(3,3,3)=174. $BS(3,4,31=245. 
BS(3,5,31=298. $BS(3.6,31-339. $BS(3,7,3)=372. $BS(3.8,3)=403. 
BS(3,9,3>=439.$BS(3,10,31=463.$BS(3,11,3J=481.$BS(3,12,31=571. 
BS(3.13,3)=6 70.$BS(3,14,3)=759.$BS(3,15,31=831.$BS(3,16,3 1=936. 
BS(3,17,31=1000.$BS(3,18,31=1040. 
BS(4,1,31=0 $BS(4,2,31=109. $BS(4,3,31-226. $BS(4,4,3)=325. 
BS(4,5,31=404. $35(4,6,31=462. $BS(4,7,31=508. $BS(4,8,31=549. 
BS(4.9,3>=580.$BS(4.10,3)=607.SBS(4.11,3)=628.$BS(4,12»31=739. 
BS(4.13,3)=873.$BS(4,14,3)=993.$BS(4,15,3)=1090.$BS(4,16,3)=1230. 
BS(4.17,3)-1314.$BS(4»18,3)=1370. 
BS(5.1,3)=0 $BS(5,2.3)=203. $BS(5.3,31=38". $BS(5,4,31=540. 
BS(5,5.3)=665. $BS(5.6,31=744. $BS(5.7,31=810. $BS(5.8,3)=881. 
BS(5.9»^)=9^2.$BS(5.10»^>=963.$BS<5.11•', 1 = 1000.$8S( 5.12,3 1 = 1160. 
BS(5.13,3)=1310.$BS(5,14,3)=1450.$BS(5,15,3l=1560.$BS(5,16,3 1=1710DAl 

1. D A 1 

BS(5,17,3)=1800.$BS(5.18.3)=1860. DAI 
BS(6,1,3)=0 $BS(6.2,31=359. $BS(6,3131 = 562. $BS(6 ,4,31=722. DAI 
BS(6,5,31=867. $BS(6,6,3)=975. $BS(6,7,31=1090. $BS(6,8.31=1170. DAI 
BS(6.9.3)=1190.$BS(6,10,3)=1240.$BS16,11,3 1=1270,$BS(6,12,3 1=1420.DA1 
BS(6tl3.31=1580.$BS(6.l4,3)=1730.$BS(6,15,3)=1830.$BS(6.l6,3)=\980DAl 
1. 0 A 1 

BS(6.17.3)=2060.$BS(6.18.3)=2100. DAI 
BS(7.1,3)=0 $BS(7.2,31=595. $BS(7.3,3)=833. $BS(7,4,3)=990. DAI 
BS(7,5,3)=1110. $BS(7,6,^) = 11<>0. $BS(7t7t3 1-1260. $BS(7.8,3)=1310.DA 1 
BS(7.9,3)=1380.$BS(7,10,3)=1410.$BS(7,11,3)-1450.$BS(7,12,3)=1600.DA1 

DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 

BS(7tl3t3)=1800. 
BS(ltlt4)=0 $BS(1.2,4)=93.4 $BS(1»3»4)=161. $BS(1 ,4,4)-218. 
BS(1,5,4)=259. $BS(1.6,4)=292. $BS(1,7,4)=323. $BS(1,8,4)=344. 
BS(1.9.4)-364.$BS(1.10,4)=395.$BS(1,11,4)=417.$BS(1,12,4)=531. 
BS(1t13t4>=634.$BS<1,14»4)=725.$BS(1»15,4)=802.*BS(1.16,4)=915. 
BS(1,17,41=986.$BS(1,18,4)=1030. 
BS(2tlt4)=0 $BS(2.2,4)=120. $BS(2t3t4)=207. $BS(2t4t4)=278. 
BS(2t5t4)=326. $BS(2t6.4)-358. $BS(2,7.41=385. $BS(2.8,4)-401. 
BS(2t9t4)»427.$BS(2tl0t4)=458.$BS(2tllt4)«485.$BS(2tl2t4)»620. 
BS(2tl3t4)-724.$BS(2.14,4)-818.$BS(2.15,4)«895.$BS(2,16,4)=10]0. 

DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 
DAI 

0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 
0700 
0710 
0720 
0730 
0740 
0750 
0760 
0770 
0780 
0790 
0800 
0810 
0820 
0830 
0840 
0850 
0860 
0870 
0880 
0890 
0900 
0910 
0920 
0930 
0940 
0950 
0960 
0970 
0980 
0990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
11«0 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 

41 



BS(2,17,41-1080.$BS(2,18,41=1120. DAI 1280 
BS(3tlt4)=0 $BS(3t2t4) = 137. $BS(3 ,3 ,4 )=241. $BS(3.4t4)=315. DAI 1290 
BS(3.5t4)=375. $BS(3,6,4)=414. $BS(3,7,4)=440. $BS(3,8,4)=466. DAI 1300 
BS(3t9t4)=497.SBS(3,10,4)=523.$BS(3,ll,4)=560.$BS(3,12,4)=691. DAI 1310 
BS<3»13»4)«856.$BS(3.14.4)=1000.$BS<3.15»4)=U30.$BS(3»16.4)=1300.DAI 1320 
BS(3tl7t4)=1410.$BS<3.18»4)=1480. DAI 133C 
BS«4.1.4)«0 $BS(4t2t4)=137. $BS(4t3t41=282. $BS(4t4t4)-385. DAI 1340 
BS(4.5,41-462. $BS(4,6,4)=525. $BS(4t7t4)-573. $BS(4.8t4)-609. DAI 1350 
BS(4t9t4)=630.$BS(4tl0t4)-652.$BS(4tllt4)=694.$BS(4,12,4)=861. DAI 1360 
BS«4»13»4)=995.SBS(4.14.4)=1120.$BS(4.15.4)=1220.$BS(4.16,4)=1360.DA1 1370 
BS(4.17t4)=1440.$BS(4.18.41=1490. . DAI 1380 
BS(5.1.4)=0 $BS(5»2,4)=336. $BS(5.3.4)=494. $BS(5.4,4)=625. DAI 1390 
BS(5.5.4)»729. $BS(5.6.41-804. $BS(5.7.4)-885. $BS(5.8.4)=936. DAI 1400 
BS(5.9.4)=1040.$BS(5.10.4)=1140.$BS<5.11.4)»1170.$BS(5.12.4)-1350.DAI 1410 
BS<5»13.4)=1470.$BS(5.14.4)=1590.$BS<5.15.4)=1670.$BS(5.16.4)=1790DA1 1420 
"•• DAI 1430 
BS(5,17,41=1860.$BS(5,18,41=1900. DAI 1440 
BS(6tlt4)»0 $BS(6t2t4)-486. $BS(6t3t41-677. $BS(6.4.4)=813. DAI 1450 
BS(6.5.4)«910. $BS(6.6»4) = 1000. $BS(6.7.41 = 1090. $BS(6.8,4 )«1170. DAI 1460 
BS(6»9.4)»1290.$BS(6.10.4)-1390.$BS(6.11.4)=1450.$BS(6.12.4)=1660.DA1 1470 
BS(6.13.4)-1780.$BS(6»14.4)»1890.$BS(6.15.4)=1980.$BS(6.16.4)=2090DA1 1480 
!• DAI 1490 
BS(6.17»4)-2150.$BS(6.18.4)-2180. DAI 1500 
BS(7»1.4)=0 $BS(7,2.4)»693. $BS<7.3.4)=951. $BS(7.4.4)=1100. DAI 1510 
BS(7»5.4)=1230. $BS(7.6,4)=1290. $BS(7.7.4)-1310. $BS(7.8.4)=1400.DAI 1520 
BS(7.9.4)=1520.$BS(7»10.4)=1650.$BS(7.11.4)-1700.$BS(7.12.4)=1910.DA1 1530 
BS(7.13.41=2050. DAI 1540 
BS<1.1.5)«0 $BS(1.2.5)=65.9 $BSI1.3.5J-138. $BS(1.4.5)=198. DAI 1550 
BS(1.5»5)=241. $BS(lt6t5)=264. $BS(1.7t5)-285. $BS(1»8,51=316. DAI 1560 
BS(1.9,5)-387.$BS(l,10,5)=448.$BS(l.llt5)«472.$BS(l,12t5>=575. DAI 1570 
BS(ltl3t5)-699.$BS(1.14,5)»816.$BS(ltl5t5)-912.$BS(1.16t5)=1050. DAI 1580 
BS(ltl7t5)-1140.$BS(1.18t5)-1190. DAI 1590 
BS(2tlt5)-0 $BS(2t2t5)=94.3 $BS(2t3t5)=193. $BS(2.4,5)=276. DAI 1600 
BS(2.5.5)=341. $BS<2,6»5>=364. $BS<2.7,5 ) =386. $BS(2,8,5)=417. DAI 1610 
BS(2.9.5)=453.$BS(2.10.5)-485.$BS(2.11.5)-509.$BS(2.12.5)=637. DAI 16 20 
BS(2t13t5)=792.$BS(2.14.5)=943.$BS(2t15,5)»1070.$BS(2,16,5)=1250. DAI 1630 
BS(2.17.5)-1360.$BS(2.18.5)=1430. DAI 1640 
BS(3.1.5)-0 $BS(3t2t5)=106. $BS(3.3.5)=227. $BS(3.4,5)=327. DAI 1650 
BS(3.5.5J=407. $BS(3.6 .5)=450. $BS(3.7.5)=484. $BS(3.8.5)=515. DAI 1660 
BS(3.9.5)-539.$BS(3.10.5)-558.$BS(3.11.5)=583.$BS(3»12.5)=721. DAI 1670 
BS<3.13.5)«867.$BS(3.14,5)-997.$BS(3.15,5>=1100.$BS(3,16.5)=1260. DAI 1680 
BS(3.17t5)=1350.$BS«3tlet5)=1410. DAI 1690 
BS(4.1.51-0 $BS(4.2.51=144. $BS(4.3.5)=274. $BS(4,4.5)=382. DAI 1700 
BS(4.5.5)=451. $BS(4t6t5)-512. $BS(4.7t5)=570. $BS(4.8.51-617. DAI 1710 
BS<4t9t5>-659.$BS(4tl0t5)=681.$BSC4.11t5)=705.$BS(4.12»5)=816. DAI 1770 
BS(4tl3t5)-944.$BS(4.14,5)=1060.$BS(4,15t5)-1160.$BS(4.16t5)-1300.DAl 1730 
BS<4.17.5>=1380.$BS(4.18.51-1430. DAI 1740 
BS(5.1t5)=0 $BS(5t2t5)=228. $BS(5.315)-496. $BS(5 ,4t5)=682. DAI 1750 
BS(5t5t5)-815. $BS(5t6t5)-867. $BS(5.7t5)=920. $BS(5,8,5)=987. DAI 1760 
BS(5.9.5)»1110.$BS(5.10.5)=1220.SBS<5.11.5)=1250.$BS(5.12.5)=1420.DA1 1770 
BS(5tl3t5)-1620.$BS(5tl4,5)=1810.$BS(5tl5t5)=1960.$BS(5.16t5)=2160DAl 1780 
"•• DAI 1790 
BS(5tl7t5)-2280.$BZ(5.18t5)-2350. DAI 1800 
BS(6tlt5)-0 $BS(6t2.5)=485. $BS(6.3t5)-763t $BS(6,4,5)=935. DAI 1810 
BS(6t5t5)-1040. $BS(6.6t5)«1130. $BS(6t7t5)-1230. $BS(6t8t5)=1360.DAI 1820 
BS(6t9t5)-1450.$BS(6.10,5)«1500.$BS(6.11t5)-1540.$BS(6.12,5)=1750.DAl 1830 
BS(6tl3t5)-1970.$BS(6tl4t5)=2170.$BS(6tl5t5)«2330.$BS(6tl6.5)=2530DAl 1840 

lm DAI 1850 
BS(6tl7t5)»2650.$BS(6.18t5)-2710. DAI 1860 
BS(7tlt5)-0 $BS(7t2t5)»860. $BS(7.3,5)-l140. $BS«7.4.5)-1270. DAI 1870 
BS(7.5.51-1330. $BS(7.6.5)«1380. $BS(7.7.5)-1450. $BS(7,8.5)-1480.DA1 1880 
BSI7.9.5)-1680.$BS(7.10.5)-1770.SBSI7.11.5)-1800.$BS(7.12.5)-2000.DAI 1890 
BS<7.13.5>-2200. 0 A 1 1 9 0 0 
E N D DAI 1910 

194 CARDS 

42 



VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

SUBROUTINE DATA 2 

CVC 

Barkdoll 

29 September 1965 

Data package containing seven blocks of da ta . 
(1) R(201) = attenuation lengths used by TRF 

AMV(6,2) = optical air mass values used by T R F . 
TILLH = total illuminance on horizontal ground or seaplane for reflectance data . 
RB<5,8,2) = background directional reflectance va lues used by BBOF and COF. 
RO(5,8, l ) = target directional reflectance values used by COF. 
CR<20,9) = threshold contrast values used by TCAL. 
TRV<7> = beam transmittance values from 20,000 to 60,000 feet, used by T R F . 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 

C. USAGE 

1. Calling Sequence Called by PODVI 

2. Arguments or Parameters 

COMMON/B/RB(5.8,2), RO(5,8,l) — common with COF and 
COMMON/C/CR(20.9) — common with TCAL 
COMMON/D/R(201), AMV(6,2). TRV(7) - common with TRF 

3. Storage Requirements (Decimal) 520 

4. Temporary Storage Requirements Not Applicable 

5. Alarms, Print-Outs Not Applicable 

6. Error Returns None 

7. Error Stops None 

8. Input and Output Tape Mountings Not Applicable 

9. Input and Output Formats Not Applicable 

10. Selective Jump and Stop Settings Not Applicable 

11. Machine Time Not Applicable 

12. Accuracy Not Applicable 

13. Cautions to User None 

14. Equipment Configuration CDC 3600 FORTRAN 63 

15. References 

D. METHOD 

E. FLOWCHART 

Data package only 

Not Applicable 



SUBROUTINE DATA2 

C 
c 
c 
c 
c 
c 
c 
c 
X 
c 
c 
c 
c 
c 
c 

c 
c 

SUBROUTINF DATA2 
• • , SUBROU l.NJLDAT A_2_._._.J_Np_y_,_65_t,_t_»A_RKDOLL . . .VISLAB ._. _UCS_D 
...THIS SUBROUTINE IS A DATA PACKAGE 
...ARRAY CR- THRESHOLD CONTRAST VALUES FROM TIFFANY DATA. 
....USED BY TCAL ~~~ " " 
...ARRAY AMV-AIR MAS_S___\_ALUES 
....USED BY TRF 
...ARRAY R=.ATJ_E_N_yA_T_I_ON__L_E_N(5lH_S 
....USED BY TRF 
_.a«D_A.LA TRV = BEAM TRANSMITTANCF VAI UFS ?OK TO 6OK 
....USED BY TRF 

...ARRAY RB=J3Ji?E_CTL0ML._L_UMJ.NnUS..REFLECTANCE OF BACKGROUNDS 

....USED BY COF AND BBOF 

...ARRAY RO=UJ_RE_C_TXONAL_.1,UM_INOUS REFLECTANCE OF OBJECTS 

....USED BY COF 

DA 2 
_DA2 
D~A2~ 
DA2 
DA2 
D_A_2 
~DA2~ 
DA2 

0000 
P_0 10 
0020 
0030 
0040 
-Q050 
0~060 
0070 

DA2 
DA2 

0080 
0090 

DA2 0100 
P-A2.-0_1J_Q 
DA2 0120 
DA2 0130 

COMMON /&/ RB(5.8.2),RO(5,8,l) 
COMMON/C/CR<_2_0_,9_ 
COMMON/D/RI201),AMV(6,2)»TRV<7 
...THIS DAJA_I_S_FOR FLIGHT 74 
. ..EXTRAPOLATED BEAM f~RANSMITT 
DATA(TRV=.641,.628,.61B,.610,. 
...ATTENUATION LENGTHS 
R( 11=4. .6 SRJ _2_)_=4.3 _$_R < ___3 1 
R( 6 1 = 3 . 0 $R( 7~)=2.6 SRI faY 
R ( _11 )_= 1 ._3__$J__<__ 1_2J_=l_._25SRJ __13_) 

1 6 1 = 1 . 6 $R~ 1 7 1 = 2 . 5 SRI 18 >~ 
2 1 1 = 0 . 4 SRI 7 7 1 = 0 . 7 5 S R I 2 3 ) 

. T I L L H 

ANCE VALUES 
6 0 3 , . 5 9 3 . . 5 8 

R( 

JUL 
R( 2 6 ) : 
RJ..31.1J 
R( 3 6 ) = 
RJ -4____= 

2 . 6 SRI 271= 
3-._l-.SRL_-.2___ 
3 . 1 SRI 371= 
?_..___$R< _42__= 

2 . 7 5 S R I 28 ) 
3_.JL.$fiJ..3_3j. 
3 . 3 $R( 38) 
6_.J_-S.RJ..43 J 

= 4 . 0 SRI 4 P 
= 2 . 3 SR( 9)-
=-l- .2..*R( 14) •• 
= 3 . 0 i~R( 191 = 
= 1 . 5 SRI 241= 

7) 

3.5 SRI 
•2.0 SRI 
1.2 SRI 
1.8 SRI 
2.1 SRI 

= 2 . 9 SRI 2 9 ) : 
= 3J»>J—*R(-34___ 
= 4 . 6 SRI 39)= 
= 6_»-l—±R(—44__ 

51 = 
1 0 ) : 
1 5 ) = 
2 0 ) = 

._.__ 
3 . 0 SR( 3 0 ) : 

L2._?__$_R_(___3 5 J = 

5.3~ S~R( 4~6) = 
9..-0___SR(___4_5 )_= 

= 3 . 3 
= 1 . 8 
= 1 . 3 5 
= 1 . 2 
= 2 . 4 

DA2 
DA2 

0140 
0150 

DA2 
DA2 

0160 
0170 

DA2 
DA2 

0180 
0190 

DA2 
DA2 

0195 
0200 

DA2 
DA2 

0205 
0210 

DA2 
DA,2 
~D~A~2~ 
DA2 

0220 
0 230 
0 240 
0250 

' 3 . 0 
2 . 9 
' 6 . 4 
7 . 4 

DA2 
P_A_2_ 
D~A2 
DA2 

0260 
0_27_Q 
0280 
0 2 9 0 

R( 
R( 

46 1 = 
511 = 

7 . 8 
12% 

$R( 
SRI 

4 7 ) 
__Li 

= 9 . 
____ 

$R( 
SR( 

46)^ 
__dJ 

1 2 . SRI 
' 2 6 . 5 S R I 

R( 5 6 ) = 
- R l - A l - L ; 
R( 6 6 ) = 

.Rt -71 . lL ; 
R( 761 = 

_ _ L _ 8 U _ 

: 2 8 . 5 $ R ( 5 7 ) 
:2.8_5.SJ?1.__21. 
3 4 . $R( 6 7 ) 
•3.1_*.-$J_J__7_.). 
' 2 6 . 5 S R I 7 7 ) 
: 3 4 . SR( 8-M 

= 2 9 . 5 $ R ( 581= 
=-32..-$R.(..Ji3J.: 
= 3 5 . $R( 68)= 
=-23..__SR___73_l_=. 
= 3 o . SR( 7b)= 
= 3 5 . SRI 8 3 ) : 

= 28 
=3.3 
:36 
••23. 
= 32 
!__ 

R( 861 = 
. -RL -9-11 = 

R( 96 1 = 
-R (.1-0.1-1 = 
R I 1 0 6 ) = 

=34. SRI 871 
a.7_.J5$RJ__92.1. 
1 7 . 5 S R I 9 7 ) 

a g ^ s - R J A O j i . . 
2 1 . 5 S R I 1 0 7 ) 
: ? 1 . 5 S R ( 1 1 7 ) 

SRI 591 
3iRJ— 64J . 
SRI 6 9 ) 

.-5-S.R.(__7-4J. 
5SRI 79) 
__.fi_L___.Lr 

-22. SRI 88 ) 
=-lJ-»5.$RI—?3_)_ 
=17.5$R( 98) 
=2JL.__$RU_0_3J_ 
=22. SRI108) 
=21. SR(113 

R ( 1 1 6 ) = 
R( 1211 = 
R ( 1 2 6 ) = 

-RI.131JJ 
R( 136 1 = 
R(141L= 
R ( 1 4 6 ) = 
R(15-LJ.= 
R ( 1 5 6 ) = 
R(161)_= 
R ( 1 6 6 ) = 
R U 7 1 ) = 
R ( 1 7 6 ) = 
R ( 1 8 1 ) = 
R ( 1 8 6 ) = 
R(1911= 
R ( 1 9 6 ) = 
R ( 2 0 1 ) = 

2 1 . SRI 1 1 7 ) : 
^2._5$R__122___ 
2 4 . $R~~127) = 
2_6_._?$R__1___2__ = 
2 5 . SRI 1371 = 
31 .5SR<1421= 

i__ 

' 20 
-l.Z 
17 
2.2 
2 ? 

0 

3 2 . $ R ( 1 4 7 ) = 
3J l t -$ .R_15?J. : 
3 2 . 5 $ R ( 1 5 7 ) = 
34.5_$R___162) = 

2 1 . 5 $ R < 1 1 8 ) < 
-41-«5_$_R_(_l_2_3Jj 
2 4 . $ R ( 1 2 8 ) : 
-2.6_._5_S_R_(_l_3_3Jj 
2 5 . 5 S R I 1~38): 
3 0 . SR(1431= 

22 
22 
24 
26 
26 
29 

=33»5$R(148)= 
=.29_«.__$_RJ__IL3.Jj 
= 3 2 . 5 $ R ( 156 ) = 
!-3.4_.___$_R_( 163 ) = 

3 2 . 5 S R ( 1 6 7 ) = 
3 4 . S R ( 1 7 2 ) : 

3 2 . 5 S R I 1 6 8 ) 
3 4 . $ R ( 1 7 3 r 

3 5 
•3JL 
33 

:32_ 
33~ 
__. 

3 7 . 5 S R I 1 7 7 ) = 
3 8 . 5R-L1A2JL? 
3 8 . SRI 1871 = 
3.9.. S-E.119-2J--
4 0 . SRI 197 )< 
35,_ 

3 8 . $ R ( 1 7 8 ) = 
3-8__$J-l_.83.1i 
3 8 . $ R ( 1 8 8 ) = 
4Q^__iRi_L93.1i 
4 0 . $ R ( 1 9 8 ) = 

38 
.38. 
37 

4 9 ) 
541 = 

1 8 . 
__*_. 
2 6 . 

SRI 50 ) = 
_R(_.5.5.1 = 
SRI 60 1 = 

( 8 9 ) 
J— 94) 
( 99) 
J 104) 
( 1 0 9 ) 

5 $ R ( 1 1 4 ) = 2 1 . 

»R 
5_i_R 
5SR 
.—i-R 
5SR 

= 33-«.5$.RL__.-J 
= 3 3 . $R( 70 ) 
= 24... SRJ 
= 3 4 . SRI 

3 6 t SR( 
19. SRI 
1 7 . 5 $ R < 
18 
22 

J_5 J 
8 0 ) 
8 5.) 
9 0 ) 
95) 

SR( IOO) 
$R_(.105_) 

SR 
SR 

5SR 
5*R 

S~R~ 
5 S R 

SR 

_-!R 
SR 

>-§>R 
SR 

. J L B 
SR 
SR 
SR 

L40__._Sg. 
3 8 . SR 

( 1 1 9 ) 
i-1.24) 
( 1 2 9 ) 
(1.34.1. 
(139~) 
J.144.) 
( 1 4 9 ) 
( 1 5 4 ) 
( 1 5 9 ) 
( 1 6 4 ) 
( 1 6 9 ) 
U 7 4 ) 
( 1 7 9 1 
( 1 8 4 ) 
( 1 8 9 ) 
.U-9.4JJ 
( 1 9 9 ) 

2 2 . 5 $ R ( 1 1 0 ) 
2 1 . S R I 1 1 5 J 
2 2 . 5 S R I 1 2 0 ) 

=23. S R I 1 2 5 ) : 
=25. SR(130 )= 
= 2 7 . 5 S R ( 1_35) = 
=28. $ R ( 1 4 0 ) = 
= 2 8 . 5 $ R ( 1 4 5 ) = 
= 3 5 . 5 $ R ( 1 5 0 ) = 
•3?. $ R ( 1 5 5 ) = 
=33. $ R ( 1 6 0 ) = 
3 1 . 5 $ R ( 1 6 5 ) = 
= 3 3 . 5 $ R ( 1 7 0 ) = 
= 3 7 . 5 $ R ( 1 7 5 ) = 
3 8 . $ R ( 1 8 0 ) = 
3 7 . $ R ( 1 8 5 ) = 
=37. S R ( 1 9 0 ) = 
!4_Q,__$J_J_i9_5_l_= 
3 6 . $ R ( 2 0 0 ) = 

= 2 0 . 
=2 .8 . . _ 
= 2 6 . 
=33t_5. 
= 3 1 . 
= 2 5 . . . 
= 3 4 . 
= 3 7 , 
= 1 8 . 
= 1 7 . 5 
= 1 9 . 
:2_1.5 
= 2 1 . 5 
•21. 
•22.5 
23_.5_ 

= 26~. 
2 8 . 5 
3 1 . 
7 9 . 5 
3 3 . 5 
3 2 . 5 
3 4 . 
3 1 . 5 
3 4 . 
3 7 . 5 
3 8 . 
3 8 . 
3 7 . 
. 3 5 . . — 
3 7 . 

DA2 
-P_A_L 

0 3 0 0 
0 3 1 0 

DA2 
-DA2-. 
DA2 

-D.A2.. 
D42 

JiAZ . 
0A2 
PA2 
b4~2 
P-4-2_ 
DA? 
DA7 

0320 
03 3.0. 
0340 
P-35.0 
0360 
_____ 
0380 
P_3?_0 
040 0 
0_41_0_ 
0420 
0430 
0440 
0450 
0460~ 
0.470. 
0480 
0490 
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...AIR MASS VALUES 
AMV.( 1.11=5.7588 $ AMV(1.71 = 11.4740 

DA2 
_____ 

0615 
Q62Q 

C 

C . 

AMV(2,1)=5.7281 $ AMV(2,2)=11.0000 
AMV 13 ,U=-i.iL9J-5-$--AM.V.13»Zl=-10-aaA0il 
AMV(4.11=5.6405 $ AMV(4,21=10.6400 
AMV(5,ll=5.6 0 7_5__S-J-MJ_J5__2.l-=lQ..3-45-0_ 
AMVI6,11=5.5851 $ AMV(6 ,21 = 10.3224 
_...TOTAL ILIUM. ON A HORIZONTAL GROUND PLANE FOR FLIGHT 74 

DA2 
_P_A2. 
DA2 

_i-A2_. 
DA2 
DA2 

0630 
P.64-Q-
0650 
0_66_Q_ 
0670 
0680 

_.C_ .. 

TILLH=5940. DA 2 0690 
_. ,.. ..REFL£.CJ.AN.<-EL.DAIA_f-QR-P-LN_i._J_8E.ES._F_LJ_G_ttT__7_4 DA2 .P.ZPQ. 
RBI 1. 1,1) = .0333$RB(1 ,2,1) = .0241$RB(1. 3,1)=.0214$RB<1,4,1)=.0214 ~DA~2~ 0710 
RBI li 5, Ll-=,0-26-L$.RB-l.l-.-6_._lJ_=_*P_3-7_9$-RB l U .7-.l-L=-..Q4-63-$R-3-<U.aiU-=--0_85_?_ DA2_ 072.0 

RB(2i 1,1)=.03 3 3$RB(2,2,11=.022 2$RB(2« 3,1 )=.0202$RBI2.4,1)=.0194 DA2 0730 
RBI2) 5,l)=.021O$RB(2,6,l)=.0303$RB(2i 7.1)=.0387$RB(2,8,1)=.0549 DA2 0740 
RB(3i 1,1)=.0333SRB(3,2»l)=.0315$RB(3i 3,1)=.0311SRBI3,4,1)=.0317 DA2 0750 

RBI3. 5»1]=.0317$RB(3.6,l)=.0337$RB(3i 7,1 ) =.0387$RB(3.8,1)=.0463 DA2 0760 

RB(4i l,l)=.0 33 3$RB(4,2,l)=.03 35SRB(4i 3,1)=.0382$RB(4,4,1)=.0392 DA2 0770 

RB(4i 5,l)=.0 38 7SRB(4,6,l)=.0438$RB(4i 7,1 ) = .046 3$RB(4,8,1)=.0572 DA2 0780 

RB(5i 1,1)=.0 333$RB(5 ,2,11=.0402$RB15i 3,1 ) = .0444$RB(5,4,1)=.05 78 DA2 0790 

RB(5i 5,1)=.0640$RB(5,6,l)=.0711$RB(5i 7,l.l=.0758$RB(5,fl,l)=.0825 DA2 0800 
...Rfc IFLECTANCE DATA FOR HAZE GRAY PA1 NT FLIGHT 74 DA 2 0810 

ROI li 1,1)=.198SRO(l»2»l)=.2 35$RO<l,3i 1 ) = .410$RO(1,4,1) = .61 DA2 0820 

ROI 1 < 5,1)=.325$RO(1.6,l)=.334$RO(l,7i l)=.382SRO(1,8,1)=.382 DA2 0830 

RO(2i 1,1)=.198$RO(2,2,l)=.224$RO(2,3i 1 ) = .190SRO(2.4,1)=.184 DA2 0840 

RO(2i 5,1)=.187SRO(2»6,l)=.193$RO(2,7i 1)=.210SRO(2,8,1)=.210 DA2 0850 

R_0_3_ 1,1)=.198SRO(3,2,l)=.170$RO(3,3i 1 ) = .159$RO(3,4,l) = .157 DA 2 0860 

ROI 3 5,1)=.156$R0(3,6,1)=.153$R0(3,7i l)=.152$RO(3,8,l)=.151 DA2 0870 

R0(.4< 1,1 )=.158$RO(4,2»lJ=.18_?SRO(4,3i 1)=.175$R0(4,4,1)=.173 DA2 0880 

R0(4 5,1)=.175$R0(4,6,1)=.180$RO(4,7i 1)=.182$R0(4,8,1)=.187 DA2 0890 

RO(5i 1,1)=.198SR0I5,2,l)=.195$RO(5,3i 1 ) = .206SRO(5,4,1) = .228 DA2 0900 

RO(5 5,1)=.2 07SRO(5»6,l)=.211$RO(5,7i l)=.215SRO(5,8,l)=.222 DA2 0910 
...Rt-FLErTANCh DATA FOR INF. OPT. DEF >TH WATER FLIGHT 74 DA2 0920 

Rbl li 1,2 )=.0 22 2$Rtl( 1,2,2 )=.o234$RB( li 3,2)=.0297$RB(1,4,2)=.0438 DA2 0930 

R B I I J _,̂ l=-.0J___23>J-B-(.l_6-lL2J-=*-13i-SRB.LlJLj ̂2J-=*-26J-S.RJiJ-l*Jl*2.1-=-«-4.6J_ —_P.A2._0_?4_0_ 

RB(2i l,2)=.0 222$RB(2,2,2)=.02 30SRB(2i 3,2)=.0240$RB(2,4,2)=.0272 DA2 0950 

RB(2i 5,_.)-=_.035.7$J_b-L2j.6jL2J-=5t-lD-7$JlB.(-2.».l ' ,.2 J.= ..19.9.SRB i2. 8*2.1 = *3_25. —JD-A2. ..Q9.6.Q. 

RBI 3i 1,2)=.0222SRBI 3,2 ,2)=.0221SRBI3i 3,2)=.0222$RB(3,4,2)=.0234 DA2 0970 

_R_U3i <=..? )=_n7 91_,HH( --t.6.2 )=.071 1$RB( 3i 7.7)=.171SRH(3.fl.?)=.?14 ____2_ 
DA2 

0980 
RB(4i l,2)=.0222$Rb<4,2»21=.0213SRB(41 3,2)=.0212SRB(4,4,2)=.0220 

____2_ 
DA2 0990 

R B I 4 J 5»2.1=..0̂ 7_U.SJ_B-L4-!L6-»_2J-=.-Q6A5i8B.l--) .7_t2.1=_tl_U->J.Bt4_».8j..2J_=_._2f_3i____ ---D-A2.-_L0.0J__ 

RB(5i 1,2>=.0222$RB( t>,2,2)=.0214$RB(5i 3,2)=.0212$RB(5,4,2)=.0216 DA2 1010 
RB(5 .5 ,2 l.= ,DJ26.7SRB-(-'2.,-6A2J-=---07ie$.R_B.(_5_i 7,2)=.125SRB(5,8,2)=.254 DA2 1020 
...Tl HRESHOLD CONTRAST VALUES FROM THE TIFFANY DATA DA2 1025 

CRI 1 .1>=_00?7 3$CR<1,2)=.00273$CR(1,3 =.00279$CR(1»4)=.00339 DA2 1030. 
CRI 1 .5)=.00581 SCR Il,6)=.ol3 60$CR(1.7 =.03986SCR(1,8)=.0876 DA2 1040 

CRI 1 .9)=.21039 . _ . . . . . DA2 105 0 

CRI 2 11=.00278SCR(2,2)=.o02 78SCR(2,3 =~.00283$CR(2,4)=.00 3 52 DA2 1060 

C R I 2 > 5 1 = . 0u6 57SCR.I2 • b_) _=, 01 7_5.__SCR (2,7 = .05819$CRI2,b)=.1391.6 DA2 1070 

C R I 2 .9)=.36690 DA2 1080 

CRI3 .1)=.00283 SCR I 3,2)=.o028 3SCR(3,3 =.002 89SCR(3,4)=,003 7 0 DA2 1090 
CRI3 .5)=.00729$CRI3,6)=.02122$CR(3,7 =.07785$CR(3,8)=.19783 DA2 iioo 
CRI3 »9> = .552.49- ___. . DA2 1110 
CRI4 .1)=.002 90$CR(4,2)=.00 290$CR(4,3 =.002 98$CR(4,4)=.0039 0$ DA2 1120 

CRI4 •5)=.OO802$CR(4»6)=.02491$CR(4,7 =.098 46$CR(4,8)=.2652 0 DA2 1130 
CR(4 >9) = .76865 DA 2 1140 

CR(5 il)=.o0298SCR(5,2)=.o0298$CR(5»3 =.00309SCR(5,4)=.00412 DA2 1150, 
CR(5 »5)=.00873SCR I 5,to )=.02844$CR(5,7 =.12091SCR(5,8)=.3403 5 DA2 1160 

CR(5 .91=1.02668 DA2 1170 

CR(6 . 1) = .O03 52$CR(6»2 )=.003 52SCR I 6 ,3 =.00 384SCR(6,4)=.00548 DA2 1180 

CR(6 •5)=.01262$CRI6»6)=.^4802$CR(6,7 =.26279$CR<6,8)=.8797 5 DA2 1190 

CRI 6 ,91=3.09375 DA2 1200 
CRI 7 , 1 ) = . 0 0 4 9 7 SCR I 2_ 2.1 _= *0_.__._2y_$_CR__7__3 = . 0065.1 SCR I 7,4) =.01032. DA2_ 1210 
CRI7 ,5)=.L2485SCR(7,6)=.lo71B*Ck(7,7 =.76089SCR(7,8)=3.14447 DA2 1220 
CRI7 ,9 1=12.05425 

=.01168$CR(8,4)=.01971 
uA2 
DA2 

12 30 

CRI8 , 1 )=.ou746SCR(8,2 1=.oo8 54$CR(8,3 =.01168$CR(8,4)=.01971 
uA2 
DA2 1240 

CRI8 ,5)=.o4890$CR(8»6)=.2o639SCR(8,7 = 1.66292SCR I 8,81=7.03904 DA2 1250 
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CRI 
CRI 
CRI 
CRI 
CRI 
CRI 
CR( 
CR( 
CR( 
CR( 
CR( 
CR( 
CR( 
CR( 
CRI 
CR( 
CR( 
CR( 
CR( 
CRI 
CRI 
CRI 
CR~< 
CR( 
CRI 
C R I 

8 , 9 1 = 
9 , 1 ) 
9 , 5 ) 
9 , 9 1 = 
1 0 , 1 ) 
1 0 , 4 ) 
1 0 , 7 ) 
1 1 , 1 ) 
1 1 , 4 ) 
11.7.) 
1 2 , 1 ) 
1 2 , 4 ) 
1 2 , 7 ) 
1 3 , 1 ) 
1 3 , 4 ) 
1 3 , 7 ) 
1 4 , 1 ) 
1 4 , 4 ) 
1 4 , 7 ) 
1 5 , 1 ) 
1 5 , 4 ) 
1 5 , 7 1 
1 6 , 1 ) 
1 6 , 4 ) 
1 6 , 7 ) 
1 7 , 1 ) 

2 7 . 2 3 9 5 6 
.01151$CRJ_9 
• 0 8 4 6 2 S C R I 9 
4 8 . 2 6 9 3 . 6 
= . 0 1 6 8 3 
= ."- '5217 
= 4 . 5 8 6 0 8 
= . 0 5 7 6 8 
= . 1 9 8 7 9 
= ia.i7a_>_._ 
= . 2 0 4 0 9 
= . 7 6 1 2 6 
= 7 1 . 5 7 9 7 8 
= . 4 4 9 7 8 
= 1.7<_566 
= 1 6 4 . 0 9 7 1 9 
= . 7 9 4 1 5 
= 3 . 0 1 4 3 2 
= 2 9 1 . 7 2 8 3 4 
= 1 . 2 5 4 4 6 
= 4 . 7 2 8 7 9 ~ 
= 4 5 5 . 8 2 5 5 3 

» 2 J-= • P1 3 8 2_$ CR J 9 , 3 ) = . 0 19 4 2 $ C R I 9 , 4 ) = . 0 3 3 9 5 
, 6 ) = . 3 5 5 4 7 $ C R ( 9 , 7 ) = 2 . 9 4 4 1 9 $ C R ( 9 , 8 ) = 1 2 . 4 1 8 32 

SCRI 
$CR( 
SCRI 
SCRI 
SCRI 

iCELQ 
SCRI 1 

$CRi 
SCRI 
SCRI 
$C~R <~ 
SCRI 

1 0 , 2 ) = . 0 2 0 7 4 S C R I l u , 3 ) = . 0 2 9 5 7 
l ' J j . 5 . 1 - . 12963 SCRI 1 0 , 6 ) = . 5 4 9 4 2 
l o , 8 ) = 1 9 . 6 3 3 1 5 S C R I 1 0 , 9 ) = 7 5 . 5 5 8 8 3 
l l . _2 ._=_0743 3 SCKI 1 1 , 3 ) = . 1 1 0 5 9 
1 1 , 5 ) = . 4 9 8 1 6 S C R I 1 1 , 6 ) = 2 . 1 5 9 8 2 
l i 8 ) = 7 7 . 9 5 1 6 1 i £ R I U » 9 . 1 = 3 0 Q t . 3 7 _ - L 7 

DA2 1260 
DA_2__1270_ 
DA~2 12 80 
PA____.12 9 IL 
DA2 1300 
DAa_131_0 
DA2 1320 
DA2.1330 
DA2 1340 
DA2 1350 

2 , 2 ) = . 2 7 8 2 7 SCR I 1 2 , 3 1 = . 4 2 2 1 7 DA2 1360 
12_»5)_=1.939o4 S C R I 1 2 , 6 1 = 8 . 5 2 7 9 8 DA2 1370 
1 2 , 8 1 = 3 1 2 . 7 4 0 1 5 SCRI 12 , 9 1 = 1 2 0 5 . 3357 DA~2~ 1380 
_1_3_»2} = . 6 1 0 6 2 _ $ C R < 1 3 » 3 ) = . 9 4 7 0 2 DA2 1390_ 
1 3 , 5 1 = 4 . 3 7 6 8 8 SCR I 13 , 6 1 = 1 9 . 3 9 4 9 7 ~"~D~A~2""l406 
1 3 . 8 ) = 7 0 3 . 6 6 5 3 3 SCR I 1 3 . 9 ) = 2 7 1 2 . 0 0 5 3 7 DA2 1410 

$ C R ( 1 4 , 2 ) = 1 . 0 8 1 5 7 S C R I 1 4 , 3 1 = 1 . 6 8 2 2 2 DA2 1420 
$ C R ( 1 4 , 5 ) = 7 . 7 5 C 2 1 S C R I 1 4 , 6 ) = 3 4 . 4 7 9 9 4 DA2 1430 
$C RI 14 » 8~) = 125 0 . 96 06 SCR I i 4 , 9 1 =48~21 . 3 4 2 8 8 " ~D~A2~" 1440~" 
S C R I 1 5 , 2 ) = 1 . 6 9 7 1 6 SCR I 1 5 , 3 ) = 2 . 6 2 8 9 2 DA2 1450 
$CR~<_5»5)=12 .16284 $CR( 15 , 6 1 = 5 3 . 8 7 4 9 l " DA 2"" 1 4 6 0 " 
S C R ( 1 5 , 8 1 = 1 9 5 4 . 6 2 5 9 S C R ( 1 5 , 9 1 = 7 5 3 3 . 3 4 8 2 5 DA2 1470 

= 2 . 8 0 2 9 2 $CR( 1 6 , 2 1 = 3 . 8 0 5 7 9 SCR ("16 , 3 ) = 5 ^ 9 2 9 8 " 
= 1 0 . 5 7 1 6 7 S C R I 1 6 , 5 ) = 2 7 . 3 0 1 3 0 SCRI 16 , 6 1 =121 . 2 1854 
= 1025.60~75~4 $~CR(~16,8~) =439"7".9~08~3~$CR(~16~,"9 1 = 16~9~5 0 . 0 3 3 5 7 
= ( - • 9 8 3 5 7 SC.R1L7._2 1 = 6 . 70733 SCR ( 1 7 , 3 ) =10 . 35894 

DA2 1480 
DA2 1490 

~DA~2~~~l"5"o"d" 
DA2 1510 
DA2~~152"o" 
DA2 1530 

CR( 17 
CRi l . 7 
CR( 18 
CR( 18 
CRI 18 
CRI 19 
CRI 19 
CRI 19 
CRI20 
CRI20 
CR I20 
END . 

, 4 1 = 1 8 . 8 5 5 7 9 S C R I 1 7 , 5 1 = 4 8 . 5 3 5 6 5 
»7_L= 1 8 2 3 . 3 0 2 1 2 SCR I 17 , 8 1 = 7 8 1 8 . 5 0 
, 1 1 = 7 . 6 3 3 7 9 S C R I 1 8 , 2 1 = 1 0 . 5 1 5 9 0 
,4)=29.462J_8_ _ _SC_R( 1 8 , 5 ) = 7 5 . 8 3 6 9 5 
, 7 1 = 2 8 4 8 . 9 0 9 5 7 S C R ( 1 8 , 8 1 = 1 2 2 1 6 . 4 
, 1 1 = 1 1 . 1 9 4 6 8 _$CR(_ 1 9 , 2).=_15. 19277 
,41=42.42554 SCRI19t5)=109.2052 
»71 ______02..42978 $CR( 19 ,8 1-17591_.fi 
,11 = 19.90165 SCR I 2^,21=27.00938 
,4 ) = 75.. 42 3.18 .___ $_CR<_2_0_,_5_1_=_194 .1425 
,71=7293.20850 SCRI20,8)=31274.0 

$CR(17,6)= 
36 $CR(17,91= 

SCRI18,3)= 
SCRI18,6)= 

119 SCRI18,9) 
_ SCRI19,3)= 

0 $CR(19,6)= 
33_2 SCRI 19,9) 

$ C R ( 2 0 , 3 ) = 
8_ l$_CR(2_0_,6) = 
145 $CR(20,~9~i 

215.49962 
30133.39301 
1 6 . 3 5 2 0 1 
336 .718 .16 
=47083.4~2658 
2 3 . 5 4 6 9 0 
4 8 4 . 8 7 4 1 5 

6.78QP__1_142_8_ 
4 1 . 8 6 1 1 5 
86_1_._?9_849 
= 12053~3.5"72~d 

DA2 1540 
DA2 1550 
DA2 1560 

__DA2 1570 
DA2 15"80" 
DA2 1590 
DA2 1600 

—-DA2__161_0 
5 DA2 1620 

DA2 1630 

168 CARDS 
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VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

B5 

A. IDENTIFICATION 

Title SUBROUTINE DATA 3 

Category CVC 

Programmer Barkdoll 

Date 28 January 1966 

Type F-63 SUBROUTINE 

DESCRIPTION 

Data package to contain data for optical system beam transmittance and path luminance when 
this information becomes available. 

C. USAGE 

1. Calling Sequence 

Called by PODVI. data to be used by TROF and BSTOF. 

2. Arguments or Parameters 

None at present. 
COMMON F TROV (1) 
COMMON E BSOV (1) 

COMMON WITH TROF 
COMMON WITH BSTOF 

3. Storage Requirements (Decimal) 

4. Temporary Storage Requirements 

5. Alarms, or Print-Outs 

6. Error Returns 

7. Error Stops 

8. Input and Output Tape Mountings 

9. Input and Output Formats 

10. Selective Jump and Stop Settings 

11. Machine Time 

12. Accuracy 

13. Cautions to User 

14. Equipment Configuration 

15. References 

D. METHOD 

E. FLOW CHART 

Unknown at present 

Not Applicable 

None 

None 

None 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

None 

CDC 3600 FORTRAN 63 

Dummy data package. 

Not Applicable 
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SUBROUTINE DATA 3 

SUBROUTINF DATA 3 ~DA_""oOo"o 
C ...LATA 3... 14JAN,65_._._.EARKDP_LL._._.V_IS__AB._._.UCS_D P_0_1_0_ 
C ...THIS SUBROUTINt I~S~ A~ DATA PACKAGE OF PAfh - - - - - - - QQ20 
c ...LUMINANCE: VALUES AND BEAM TRANSMITTANCE VALUES_ 0030 
C . . . F O R OPTICAL SYSTEM NO. XXX " " ' 0040 

COM^lON/E/RSTOVI l ) . __ __ _ 00_5_0_ 
C O M ^ O N / F / T R O V I l ) " "n"o~6~0 
RETURN 0 0 7 0 
END ~""0080 

9 CARDS 
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VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

SUBROUTINE TCAL 

CVC 

Barkdoll 

29 September 1965 

FORTRAN 63 

SUBROUTINE TCAL is the main processing and call ing routine. It provides for the solution of a 
probability of target detect ion volume. It will give the alt i tude and dis tance to the target axis for eight 
downward looking zeni ths of path of sight (THETA = 180°, 165°, 150°, 135°, 120°, 105°, 100°. and 95°) 
and for five azimuth of path of sight with respect to the sun (PHI = 0°, 45°, 90°, 135°, 180°). If des i red , 
these points can be plotted as four hemispheric cross sec t ions . 

C. USAGE 

1. Calling Sequence 

TCAUFNUMB, DIAM, OBJ, BAC, PROBK, NPROB, SW1, SW2) 

2. Arguments or Parameters 

FNUMB = flight number used for atmospheric dnta package. 
DIAM = target diameter in feet — not to exceed 100 feet. 
OBJ = index for table of directional reflectance properties of target object . 
BAC — index for table of directional reflectance properties of background. 
PROBK = constant for deviation from 50% probability of detect ion. 
NPROB = integer representing probability of detect ion. 
SW 1 = switch for output printing, 1 for calculation and coordinates , 0 for coordinates only. 
SW2 = switch for plotting, 1 if plot is desired, 0 for no plot. 
Shares common Block C with Subroutine Data 2. 

6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

14. 
15. 

Storage Requirements (Decimal) 1050 words 
Temporary Storage Requirements Not Applicable 
Alarms, or Print-Outs 

(1) Target diameter exceeds l imits. 

(2) Warning is printed out when T c - | C 0 | > 30. 

(3) AY = 1. If cross-over of TC and CR curves does not occur within given ALTITUDE range 

covered by program. 

None 

None 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

(a) None (b) Target diameter not to exceed 100 ft. 

Resul t s of values of T c -

CDC 3600 FORTRAN 63 

Error Returns 

Error Stops 
Input and Output Tape Mountings 

Input and Output Formats 
Selective Jump and Stop Settings 

Machine Time 
Accuracy 
Cautions to User 

C o | > 3 0 have not been checked. 

Equipment Configuration 

References 



D. METHOD 

(1) TABLES in COMMON BLOCK C are values of C T (threshold contrast) 

(2) TC- |CC 

BSTAR 
1 + -

(T.MB J 

T c _ contrast transmittance 
CQ = inherent contrast 
BSTAR = path luminance 
T r = beam transmittance 
B = inherent background luminance 

(3) Point of Intersection: C r and C T curves are broken up into straight line segments. 

AX [ (XB1HXA2) - (XA1XXB2) "I 

(XA2 + XB1 - XA1 - XB2) J 
AY 

( ; 

(YA2-YA1XXA1-XB1) 

(XB2 + XA1 - XB1 - XA2) J+YA1 

YA2 

* • X 

XA1 XB2 AX XB1 XA2 

C r = Apparent contrast 
C T = Threshold contrast 
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E. FLOW CHART T 
J * i 

THETA(K) 

No 

ttadini « 10 * 

1-
CCR fraaj CR Tablt* 

intatpalata aatwtaa 

ippiapnatt Tiffany 

BBR calamat 

Yts 

BBO - BBOFIPHI. THETA. BAC) 
TR * TRF(THETA. AIT) 

BSTAR = BSTRF(PHI. THETA. AIT) 
BBR • ( B B O ' T R ) • BSTAR 

FT « 0 

I 
_ BBR*Tiffany BBR column 

kaidina • 1000 Ft L 

1 Yts 

a> CCR Iran CR Tablas 
diractly 

4 
|C01 • COFIPHI. THETA. OBJ. BAC) 

\ 
1 

TC 

1 + 

1 - 1 * 1 

Yes 

BSTAH 

(TR)(BB0) 

I 
FT * 0 

Na 

CO 

Na 
Na 

I £ 2 1 *4-

AX - 1 . 

ERROR — 

AY « l . 

Taat ta t i t if TC and 
CCR fcavt cratttd 

Yaa 

- K - K + 1 *•> 

J • J + 1 +-

Find inttrtiction point 

(AX. AY) far TC and CCR 

1 
Fiad dittanca te X axis 

-*• and tba altituda far paint 

(AX. AY) 

I 
K-fli 

1 Yat 

J - I 

; , . . 
Sat aa plat 
call PITSU 

call PLOT 1 
Plat 

END 

Na 

No 
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SUBROUTINE TCAL 

C 
C 
C 
C 
C 
C 
C 
C 
C 
r 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

c 
c 
c 

SUBROUTINF TCAL < OPT t FNUMB.uPTf.U.D I Ac"..OBJ .BAC.PRubK .NPROB.o.v 1 . l*£] TCA 
..SUBROUTINE TCAL...1 NOV. 65. . .BARKDULL. . . V I SLAB. . .UCSD 
..THIS IS THf. MAIN PROCESSING AND CONTROL ROUTINE 
..IT SOLVtS FOR THt PROBABILITY OF- DETECTION VOLUME 
..AND PRINTS OUT THF RFSULTS. 

..INPUTS 

..OPT=OPTION FOR VIEWING ThROUGH ATMOSPHERE ONLY 

....=0 FOR ATMOSPHtRE UNLY.=-1 FoR OPTICS WITHOUT 

....ATMOSPHtRL»*+l FOR OPTICS AND AN ATMOSPHERE 

..FNUMU=FLIGHT NUMBER FOR ATMOSPhERIC DATA 

..OPTNU=OPTICAL SYSTEM NUMBER 
,.DIAM=TARGET DIAMF TFR IN FEET 
..OBJ=INDFX FOR TABLE OF TARGET OBJECT REFLFCTANCt 
..BAC=INDFX FOR TABLE OF BACKGROUND REFLFCTANCF PROPERTIES 
,.PROBK = CONSTANT FuR DEVIATION FRO.-. 5u PERCENT PROBABILITY OF 
..DtTFCTION. NPRUb=lNTEotK REPRESENTING PROB. OF DETECTION 
..SW1=SWITCH FOR PLOTTING. 1 FOR PLOT. C FOR NO PLOT 
..SW2=Sv.ITCH FOR OUTPUT PRINTING. 1 FOR C H L C U L A T IONS 
..AND COORDINATES. U FOR COORDINATES ONLY. 
• • 
..FUNCTIONS CALLEU=BB~F.TRF.BSTRF.COF 
..SUBROUTINES CALLED = PLTSU.PLOT 1 

**NOTE IN THIS PROGRAM TIFFANY THRESHOLD CuNTRAST VALJc. i-iAY BE 
..REFERED TO AS CCR OR CT VALUES. 
..CR APPARENT CONTRAST VALUES ARE EUUAL TO TC*C0 

IMFNSION TPHF<5) .TETA<8)»ZALT(? ,) , ALT A ( 2 -) ,SAX ( 48 ) . SAY(48) 
..ZALT AND ALTW .= 2V ALT I TUDE_ VALUFS TO COVER, PROBLF.'/' 
..SAX AND SAY = X AND Y COORDINATES OF DISTANCE 
..FROM TARGET. 

DIMENSION X1<15).X2(15).X3(15>.X4<15>.Z1<15)»Z2(15>»Z3(15).Z4<15) TCA 

TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
"TCA 
TCA 
TCA 
TCA 
TCA 
TCA 

• *»Xl TO X4 AND Zl TO Z4 
DIMENSION TFBBRI9) 
COMMQN/CZCR. 2U_i9.L 

COORDINATES F.OR 4 CROSS SECTIONS 

DATA! TFRBR=100Q*-iliinJLll.nJ_il.c,Jtl.,_,').lA,0.01_t,0001 ,.onnoi) 
...TFBBR = 9 LEVELS OF TIFFANY DATA BACKGROUND ILLUMINATION 

. DATA!TPHF=l>...7854.1.5708.?.35ft?.3.141591 „ 
...TPHE=PHI.AZIMUTHS OF PATH OF SIGHT WITH RESPECT TO SUN 
DATA. ( TET A_=_3_,J4.15_9,£.aiSLli2.aJk180 ..2_.J5.6.2_. 2 *0944 , 
11.8 326.1.745 3.1.6580) 
, . , TETA = THET A ..ZEN J THS__OF_ _PATH__0F__5IGHT FROM OBSERVER 
DATA(ZALT=20..40..60..80..100.,200..400. ,600..800., 

11 OOP..?000..4000..6000..ROUP. .10000.,15000..2000Qf .2 5000,,__ 
230000..40000.) 

INC = 0 
_PFIN.I-.10_  

10 FORMAT! 1H1.8X.42HTARGET DETECTION FO~R INFINITE VIEWING TIME) 
_- IF(OPT.NF.0.)GO TO 30  

TCA 
TCA 

. J.CA. 
TCA 
TCA 
TCA 

...JSLA. 
TCA 
TCA 
TCA 
TCA 
TCA 

._. J.CA 
TCA 

...TCA 
TCA 
TCA. 
TCA 

.IC.A. 
TCA 

. ICA. 
TCA 
TCA 
TCA 

PRINT 20 
. 2.0 JrOJ.Î T.L/y-.12X_t3.7HJ.AJ.fcL.0F..S_lG±|T._mE!ClUG.H .ATMOSPHERE ONLY) 

GO TO 70 
. 3.0. IF__0J=J_*N£.-lJa&Q__TCL-5.0. 

PRINT 40 
-_-_CL_FQRMATt// t l?X_54H,PATH QF SIGHT THROUGH OPIJ.CAJL. 3YSTJEM_AjVLD ..Nj^ATMOSJCA 

1PHERE) TCA 
- . . _ f i a . T Q . l j Q TCA 
50 IFIOPT.NE. + D G O TO 840 TCA 

JlBl/-____>_a IC.A. 

60 FORMAT!//.12X.51HPATH OF SIGHT THROUGH OPTICAL SYSTEM AND ATMOSPHETCA 
1RF) T C A 

or OP 
dull' 
ro2r 
00 4 0 
004 0 
0050 
0060 
00 /o 
0 080 
009.J 
0 I "in 

0110 
01?0 
0130 
014^ 
wlbO 
wi6"i 
0170 
0 18. 
019"> 
0200 
021" 
022 . 
0230 
02 31 
0232 
0233 
0234 
0240 
0250 
0260 
0270 
0280 

-Q.4HD 
0300 
.0.3.10 
0315 
.0320 
0330 
-Q3M) 
0350 
0360 
0370 
0380 
0390 
0400 
0410 
0415 
0420 
0 4.30 
0440 
045.0 
0460 
0470 
0480 
0490 
0500 
.05.10 
0520 
.05.30. 
0540 
.Q5_5_0_ 

0560 
0570 
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70 PRINT 80 .FNUMB T C A 0 !> 8 0 

80 FORMAT!//,12X.31HPROGRAM DATA FROM FLIGHT NUMBERF4.0) TCA 0590 
PRINT 90 ,NPROB T C A 0 6 0 n 

90 F0RMAT(//12X,28HPR0I1ABILITY OF DFTECTION IS ,I 2.IX.7HPERCENT) TCA 0610 
PRINT 100,DIAM T C A n6?f1 

100 FORMAT !//,12X,25HTARGfT DIAMFTFR IN FT. = F3.C) TCA 0630 
IFIRAC.FO.l.1110,130 TCA 0640 

110 PRINT 120 T C A 0 6 5 ° 
120 FORMAT!// 1 2 A , _5HL1ACKGR0UND I OR TARG.T IS PINc TREES) TCA 0660 

GO TO 160 T C A 0 6 7 n 

130 IF(HAC.E0.2.)140,e40 TCA 0680 
140 PRINT 150 T C A ° 6 9 0 

150 FORMAT(//12X,35HBACKGROUND FOR TARGFT IS CALM WATER) TCA 0700 
160 IFIOBJ.EO.l. )170,84 ) TCA 0710 
170 PRINT 180 T C A 0 7 2 ° 
180 FORMAT!//,12X,36HTARGET IS SPHERICAL AND PAINTED GRAY) TCA 0730 

IFIDIAM.EO.O.OR.DIAM.GT.100)190,21 ) TCA 0740 
190 PRINT 200 T C A 0 7 5 ° 
200 F0RMAT(//30HTARGET DIAMFTbR FXCEFDS LIMITS) TCA 0760 

GO TO 840 . _ TCA 07 70_ 
?10 DO 750J=1.5 T C A 0 7 8 0 

PHI=TPHE!J)*57.29578 TCA 0790 
PRINT 220.PHI T C A 0 8 0 ° 

220 F0RMAT(1H1,8X,48HAZIMUTH OF PATH OF SIGHT WITH RESPECT TO SUN IS .TCA 0810 
1F3.0.1X.7HDEGREES) TCA 0820 
DO 230N=1.20 T C A ° 8 3 0 

C ...CONVERTS TO PROPER VALUES OF ALTITUDE FOR TARGET DIAMETER. TCA 0840 
ALTW(N)=ZAL.T(N)*DJAM . TCA 0850 

230 CONTINUE T C A 0 8 6 0 

KK=0 $ LL=0 $ K = l . . -TCA 0 8 7 0 

240 FT-0 $ 1=1 "" " T C A ° 8 8 0 

.PHl-JRHELUI - ffl-K-o^-
THETA=TETA(K) T C A 0 9 0 0 

250 ALT=ALTW(IL . . . . . . - - - .TCA.0910 
C ...SOLVE FOR INHERENT BACKGROUND LUMINANCE TCA 0920 

BB0 = B80F< PHI .THETA, BAC) . ...TCA .093.0 
C ...SOLVE FOR BFAM TRANSMITTANCE TCA 0940 
C ...SOLVE FOR PAXH LUMINANCE - I£A 0950 

IFIOPT.EQ.-l.)GO TO 270 TCA 0960 
IF(OPT.flO.0..)GQ-.TO..2a0 . - —- J.CA..0.97Q 
IFIOPT.EQ.+l.)GO TO 290 TCA 0980 
PRINT .260 ..OPT .... - - - -TCA 0990 

260 FORMAT!//,12X.6HOPT = ,F3.2) TCA 1000 
... _ _J_.0 _T0._B.4fl - - I£A_i£lJL_ 

270 TR=TROF(THFTA) TCA 1020 
BSTAR = BSTOF (P.HI ,THETA.).. . TCA 1030 
GO TO 300 T C A i n*° 

. .280..TR.IRF(.THETA...ALD - . . . TCA_._1Q50_ 
8STAR=BSTRF(PHI,THETA,ALT) TCA 1060 
GO TO 300 __. - JCA_i0_70 . 

290 TV1=TR0F(THETA) T C A 1 0 8 0 

TR=TRF(THFTA.,.ALTJ.*TV1. JCA. 1090 
BSTAR=BSTRF(PHI,THETA,ALT)•TV1+BSTOF(PHI,THFTA) TCA 1100 

_C .J,.S.0LVE_F_18__AP_PA_£._T__B__CJ.__R.0l-.P LU.MNANCF . -JCA 1110 
300 BBR=(RBO»TR)+BSTAR TCA 1120 

LFtBBJ_.GI_iTF_3i-RLLL-_0___JiB__i__Q..T_EB_iS-l) 1340.310 _ TCA 113.0 
310 DO 320 N = 2.9 T C A lll*° 

C ...INTERPOLATE FOR THRESHOLD CONTRAST ASSOCIATED TCA 1150 
C ...WITH CALCULATED APPARFNT BACKGROUND LUMINANCE TCA 1160 

..C ^.^AJiD..CaRE_:C-t.J-0J_-P.Ey.IAlJ.QN--FE0M-5.Q--P_E.BCFN.T TCA..1170.. 
C . . . P R O B A B I L I T Y Or . r T - C T I f V I . TCA U 8 ~ 

I F C I B R . G T . T F B B R I N ) ) 3 3 0 , 3 ? T TCA l i ; _ i 
320 CONTINUE 

NN = 9 
GO TO 350 

TCA 120' 
TC" 121' 

330 NN2=N-1* NN1=N 

TCA \2?~ 
TCA 1230 
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C ...SOLVE FOR THPrSHOLD CONTRAST (CO?) OR (CT) TCA 1240 
CCR=( <BUR-TFRP,R(,\N1) ) / ( TFBBR (,'IN? ) -TFB»P ( M M ) 1 * ( CR ( I ,NM2 1-CR ( I ,NM1 1 TCA 1?5 0 

1 1+CR(I»NN1) 1*PROBK TCA 1?60 
GO TO 360 T r A 1?7" 

340 NN=1 T C A 1 2 8-
350 CCR=CR(I.NN)*PROBK TCA 1?9" 
360 CO = CuF{PHI.THLTA.Oi.J,F!AC) TCA 13"" 

C ...NOTE W H L T M E R THE I'lHCENT CONTRAST IS POSITIVE OR NEGATIVE. TCA 1310 
IFfCO.LT. )38'-,370 TCA 13?" 

370 CON=+l. TCA 1330 
GO TO 390 TCA 1340 

380 C0N=-1. TCA 1350 
CO=ABSF(CO) TCA 1.61 

C ...CALCULATE CONTRAST TRANS.MI TTANCF TCA 1370 
39u TC=(l./(l.+IBSTAR/!TR#b_'11))*C0 TCA 1380 

CAT=THI TA*57.29578 TCA 1390 
CT=CCR TCA 14"0 
C0=C0*CON TCA 141" 
IF(SW1.E0.1)4"",44P T C A 1/)?-

C ...PRINT DATA FOR THE CO'lV^RGrMCr OF THF APPARF\'T CONTRAST TCA 14̂ >o 
C ...AND THRESHOLD CONTRAST CURVrs. TCA 144" 
C . » ».C_R_ APPARENT CONTRAST VALLTS ARF LOUAL TO TC*CO TCA 1445 

400 PRINT 410,CAT,ALT,U_TAR,TR,BB >,C >,fc~.CT,I ,BBR ~ TcA~145"" 
410 FORMAT < lX.6HTHEjA=_,F_5.1_,lX,4HZaD=.,.F9.1,lX,6HHSTAR=,F8.2,lX,3HTR=,TCA 146" 

1F5.3»1X»4HHB > = F8 .2 , IX , 3HC "= ,F6 .? , IX ,5HTC*C"= .F6 . 3 , 1 X , 5HCT «P = ,F5 .2~,TC A 14 7" 
21X,2HI = ,I2,lX,4Hb_B_R.= ,r7.2) JCA 1480 
IF ( TC.GT.30. 1420,440 " T~CA 149" 

_ 42.Q_PR.INT 43Q_. _ TCA 15"0 
430 FORMAT(//8X,39HUATCh OUT TC*C" IS NO'.,' GPTATtR THAN 30.) " ~ ~ T C A V > 1 0 
440 IF(FT.EU.O)450_,4_7Q TCA 1520 
450 FT=2 TCA 153" 
460 XAi=CCR h_ YA.1=AL.T>. ( I )_ TCA 154" 

XB1=TC TCA 1550 
- 1=1+1 - TCA 1560 

GO TO 250 TCA 1570 
4 70 XA2 = CCR *_ Y.A2=AL.TJSJLL_ . . . . . __C.A__15.8_" 

XB2 = TC " TCA "l590 
C ....HAVE THE. CURVES INTFRSECTFD. TCA 1600 

IF(TC-CCR)480,52(;,49( TCA 16)0 
C. __.-.CALCULATE X AND Y COORDINATES TCA 1620 

480 AX=( (XB1*XA2 )-(XAl»XB2 1 1 / ( X A2 + XBl-y A 1-X B?" ) ~ " TCA 163" 
AY=( ( (YA2-YA1 )»(XAl-XP.lJ_)./_LXr'2+XAl-X"l-XA?) )+YAl TCA. 164" 
GO TO 55 0 " - fCA"l65 0 

490. IF( I.FO.21)500.460 _ T C A 1 6 6 n 

500 AX=1.$ AY = 1. " " " TCA 1670 
P_JJ1L___1_» _ T C A 16 8 0 

510 FORMAT (//8X.95HIHE CT AND TC»CO CURVES HAVF NOT INTERSECTED WITH TCA 169" 
. -UN..lHE..AL.T.I.TUDL__RANG.r Cp.Vf.RE_D BY THIS PROGRAM) TCA 1700 

GO TO 550 " " " "" ' TCA 171"" 
. . 52.0.AX=.C.CR_.|..AY_=A_l_T.l_JJ__ _ TCA 1720 

IF( SW1.E0.1) 530,580 " ~ " - - - - - - - --- f~CA~~ 1730" 
—53-0__£P,iiil__5.4_5 jCA 1740 

540 FORMAT (//8X ,5HTC = CR) " " " TCA 1750 
—5.5.0 P.BI.NJ..5<iO,AX.,AY __ _ TCA 1 7 6 " 

560 FORMAT( / /8X ,20HCURV_S INTERSECT AT ,3HAX"=F15".5"i_x",3HAY = F Y 5 . 5 T T C A " - 7 7 0 " 
..PRINT..5.7.0. TCA 17 80 

5 70 FOR,-iAT( 1H0) " " " " " " " fcA~~179"" 
5 8 0 K K = K K + 1 TCA 10 0 " 

L L = L l + 1 r r \ I P ] " 
I F ( C 0 . L T . u . ) 5 9 0 , 6 0 . TCA 1820 

590 AY=-AY T C A 1 S , -
C . . . S A V L THE INTERSECTION POINT TCA 1 8 4 " 

600 SAX(KK)=AX J(-f , p r ^ 
S A Y ( L L ) = A Y TCA I 8 6 0 
K = K+1 T C A l g 7 -
I F t K . E O . 9 ) 6 3 0 . 6 1 0 TCA 1 8 8 " 
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6 1 0 DO 6 ? o , l / - l , 2 TCA 1 8 9 " 
. . . ^ O . / I F Y , L T I T U r , r S FOP IZ Z F \ I T H Cc P A T ' t " F M G H T . TCA 1 9 0 " 
A L T i v ! I Z ) = Z A L T ! I Z ) * C JST ( 3 . 1 4 1 5 0 - T F T M * - ) ) * " > I A 1 TCA 1 9 1 " 

6 2 C C U N T I H<l. TCA 1 9 ? " 
uO TO 2 4 0 TCA 1 9 3 0 

6 3 0 Do 6 6 w l k = l , 8 TCA 1 9 4 " 
I F ( S A Y ( I k l . L . . . 164 , 6 6 TCA 1 9 5 " 

6 4 0 H Z = 0 . $ C X = O . TCA 1 9 6 " 
P R I N T 6 5 0 , H 7 , C X , I Z TCA 1 9 7 " 

6 5 0 FORMAT ( / / l v / X » 5HFRR0R , 2 X , 3HI IZ = F 3 . 2 , ? / , 3HCX = r ^ . ? , 2 y , ' M l I ? = 1 12 1 TCA 1 9 8 0 
GO TO 7 5 0 TCA 1 9 9 " 

6 6 0 CONTINUE. _ I C A 1 9 9 5 
DO 6 7 W J N = 2 » 8 TCA 2 " r 0 

. . . C O W I . R T X C ( , u W j | / T L TO D I S T A N C l r R 0 TAPGFT A X I S . TCA 2 0 ] " 
SAX < J K 1 = SAY( J M / T A h f ( T L T « ( J K 1 - 1 . 5 7 ( 7 7 1 TCA* 2 0 2 " 

6 7 0 C O N T I N U E __ TCA 2 0 3 " 
AZM=TPHF. ( J ) * 3 7 . 2957(3 TCA 2 ' 4 " 
P R I N T 6 8 0 , A Z H ._ _ _ TCA 2 " 5 " 

6 8 0 F O R M A T ! / / H X , 4 8 H A Z I j f n ^f PATH o r S I G H T / ] T H R I S P F C T TO S JM IS ,F~3T C/1" 2 " 6 " 
1 . 0 . l X , 7 H u r G R L . S)_ TCA 2 0 7 0 

DO / 3 , / L J = l , 8 TCA 2 " 8 0 
A N G L C = T L T A ! L J ) ^ 5 7 . 2 9 5 ! H TCA 2 C 9 " 
. . . T F S T FOR P R I M I , 0 CONTRAST", P O S . J n \ E C . " TCA 2 1 0 " 
I F ( S A Y ( L J ) . L T . ) ) 6 9 u . 7 1 TC/1 2 1 1 0 

6 9 0 S A Y ( L J ) = S A Y ( L J ) » ( - 1 . ) TCA ? 1 ? " 
S A X ( L J ) = S A _ X ( L J _ ) M - 1 . ) TCA 2 1 3 0 
P R I N T 7 j r , A s J G L C , S A X ( L J ) , _ A Y ( L J 1 " TCA 2 1 4 0 

7 0 0 F o R N i A T ! / / 2 X , 2 5 H Z _ L . I T H w17 PATH OF S K . H T •= , F 4 . 0 , 2X , 2 5 H U I ST ANCF TO TATCA 2 1 5 " 
1RGET A X I S = , F 8 . « 2 X , 1 H A L T I l i ' D C = , F 8 . " , ? X • ? 4 H C r U T P A ^ T I S NO; " IFGATTCA 2 1 6 " 
< U V E ) . _ _ TCA 2 1 7 0 

GO TO 7 3 0 TCA 2 1 8 " 
7 1 0 P R I N T 7 2 0 . A N G L L . S A X ! L J ) , S A Y ( L J ) TCA 2 1 9 " 
7 ? 0 FOR 1 A T ( / / ? X . 2 5 H Z F N I T H "r PAT l ' T S I G H T - . F 4 . , ? X , ? 5 H D I S T A N C F TO TATCA ? 2 " " 

1RGET A X I S = , f U . , 2 X » 1 H / L T I T l ' T = , F 8 . , ? X , 2 / H C 0 N T R A 5 T I S P O S I T I V E 1 T C A 2 2 1 " 
7 3 0 C O N T I N U E TCA ? 2 2 " 

I NC= I N___t8 TCA 2 2 3 " 
DO 740JK=1,8 TCA 224" 
...SAVE COORDINATES FOR PL-TTING TCA 2250 
SAX(JK+INC)=SAX(JK) TCA 2260 
SAY(JK+INC)=SAY(JK) TCA 2?70 

740 CONTINUE TCA 22P" 
750 CONTINUE __ JCA 2£9" 

JK=40 TCA 23"' 
JJ=15 TCA 231" 
NTGD i=DIAM TCA 232" 
...SET UP VALULS FOR PLOTTING TCA 233" 
CALL PLTSU(SAX,SAY,JK»X1,X2.X3.X4»Z1.Z2.Z3.Z4.JJ.AXSL.CSLX, TCA 2340 
lCSLY,AXLX,AXL_O/__I_̂ __j__iA.LNC._N.P̂ 0l3) TCA ?35_) 
IF!SW1.EQ.l1760,820 TCA ?360 

760 PRINT 770 TCA 2370 
...PRINT OUT VALUES FOR PLOTTING CROSS SECTIONS TCA 2380 

770 FORMAT(//2X,70HCOORDINATrS FOR PLOTTING 4 CROSS SECTIONS. X = HORITCA 2390 
lZuNTAL Z = VERTICAL) TCA 2400 
F'KIMT 78,; TCA __41Q 

780 FORMAT<//5X,2IIXl,6X,2HZl,6X,2HX2,6X,2H?2.6X.2HX3.6X,2HZ3»6X,2HX4,6TCA 2420 
1X,2HZ4) __ TCA 2430 
PRINT 790,(X1( I ) ,Z1( I) ,X2(I ).Z2( I ) ,X3(I) ,Z3<I) .X4( I ),Z4(I),I = 1,15)TCA 244 0 

790 FORi-AT (/ /. 2X .8F8. u) . . _ _ TC_A___4_5__ 
...PRIJT OUT VALUES FOR CHECKING OUTPuf OF 09Q PLOT " " ~TCA~ 2460 
PRINT 8-0. AXSL»CSLX,CSLY,AXLX,AXLY TCA.2470 

8o0 FORMAT ( // »2X , 5HAXSL = F 1 x. 1 ,2X ,5HCSLX = F10. 1 ,2X , 5HCSLY = F10. 1,2X , TCA 248"~ 
15HAXLX = F1-,1,2X.5±1AXL_._£. rLQ__lJ._ _ __ _ __ TCA ?49P 
PRINT 010, NTGDM.NAINC.NPROB TCA 2500 

810 FORMAT ( // .2X .6HN.IGD__=J_._.2_ i6Ji_AI NC= L8 . 2X_ 6H_NPR0B = I 3 ) TCA 25JJ__ 
8?0 IF1SW2.E0.1)830.8H0 TCA 25?0 

...SET UP INPUT FOR 090. PJ_0_T ROUTINE. _ _ _ TCA 2.53Q. 
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830 CALL PL0T1(X1,X2,X3,X4,Z1,Z2.Z3.Z4.JJ.AXSL.CSLX»CSLY. TCA 2540 
1AXLX,AXLY,NTGDM.,NAINC.NPR0__J . TCA 2550 

840 END TCA 2560 

265 CARDS 
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VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

FUNCTION TRF 

CVC 

Barkdoll 

1 September 1965 

FORTRAN 63 

This function ca lcu la tes the value of Beam Transmit tance (TR) for a given THETA and 
ALT by means of TABLES. 
1. R — attenuation lengths for indicated flight. 
2. AMV — air mass va lues . 
3 . TRV - extrapolated values of Beam Transmittance for 20 0 0 0 < A L T < 6 0 0 0 0 and specified 

formulas for the desired al t i tude. 

C. USAGE 

1. Calling Sequence 

2. Arguments or Parameters 

3. Storage Requirements (Decimal) 

4. Temporary Storage Requirements 

5. Alarms, or Print-Outs 

6. Error Returns 
7. Error Stops 

8. Input and Output Tape Mountings 

9. Input and Output Formats 

10. Selective Jump and Stop Settings 

11. Machine Time 

12. Accuracy 
13. Cautions to User 

T R F ( T H E T A , ALT) 

THETA = Zenith of path of sight from observer 
ALT = Altitude of observer 
Shares COMMON BLOCK D with SUBROUTINE DATA 2 

270 

Not Applicable 

If ALT < 1 ft oi ALT > 4000000 ft, then ALT is out of the 
indicated range for FUNCTION T R F . Program also checks 
THETA to see if it is in the required range for FUNCTION T R F . 

None 

None 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

(a) None 
(b) The values used from TABLE R (attenuation length) 

must be those for the particular f l ight 's atmospheric data . 

14. Equipment Configuration 
15. References 

CDC 3600 FORTRAN 63 



D. METHOD 

(1) 0 ft. ALT 20 000 ft. 

TR = exp - f"(-i4(i+lH[^_l 
L 2 \ L N / \ L L N / 2 J [̂  cos (180°-6») 

If THETA = 100° interpolate An- Mass Value Table for indicated 
altitude and substitute tins value for 

I—M 
Lcos (180° -6 ' ) J 

(2) 20 000 ft. < ALT 1 60 000 ft 

TR = TRV180o(ALT)' \cos(18O°-0>/ f for 6 > 100°. 

If THETA = 100° or 95°, interpolate Air Mass Val­
ue Table for desired altitude and substitute this value for 

r—M 
L cos (180°- d) J 

(3) 60 000 ft. ALT -» 001 

TR = 

for 6 > 100°. L. 

TR (60 000 ft., 180°) 
/ 4.94 /______^NX[/ , v 
lexp l - e \ 3 0 0 0 0 / J \ c o s ( 1 8 0 ° - 6 1 ) / 

If THETA = 100° or 95° interpolate Air Mass Table for de 
sired altitude and substitute this value for 

1 

cos (180° -6) 

TR = Beam Transmittance 
N = Number of terms 

LN = Value of L (attenuation length) at altitude N 
Az = Altitude increment (100 ft.) 
ALT = Altitude 

TRV = Extrapolated values of beam transmittance for 20 000° < ALT < 60 000. 

58 



E. FLOW CHART 

No 

No 

TRF 

Y 
- ( AIT 20.000' % - ( AIT 20.000' J 

Yes 

r 
T Yes 

B » 100' or 9 5 ^ ) 

Interpolate Tiblo tf 

TRV w (ALT) then 

exponentiate TRV by 

L COSI180* - 0) J 

Multiply Summation ol 

__ „ r____.i 
L I COSIIBO" - 0 ) J 

SUM TABLE — 

No T 
~C B ° 100" oi 96" ) 

, Yes 

Interpolate Tabic of TRV , g n . (AIT) 

and Air Mast Table lor desired 
altitude then exponentiate TRV by 

Air Mass Value 

Interpolate Air 

Mass Value Table 

T 
Multiply summation 

of 4 - by interpolated 

Air Mass Value Table 

T 

"*. 
C 9 « 100- or 96" ) -

Yes 

TR » TR(90.000\ MO'U \J») " • 30.000 

No 
Santa at above but interpolate air 

mass table to substitute for 

r ' l 
[ COSItBO* - 0) J 
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FUNCTION TRF (THETA.ALT) 

C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

FUNCTION TRFITHrTA.ALT) 
...FUNCTION TRF...] MOV, 65 . . .BARKDOLL. . . V IS_LAJ_._. .UCSD 
...THIS FUNCTION CALCULATES IHt VALUE OF BEAM TRANSMITTANC~E~ 

... INPUTS"... THt TA=ZLN1TH Or PATH OF SIGHT 

...ALT=ALTITUDt Or UHStRVtk 
• • • 
...OUTPUT...THIS FUNCTION RETURNS THt CALCULATED 
...VALUF OF BFAM T RANSM I T TANCr TR 

...SHARES COMMON HL-CK D «I TH SUBROUTINE DATA 2 

...ROUTINES CALL. U=m.Nt 

DIMENSION A M A L T I 6 ) . A L T S ! 7 ) 
C O W . O N / D / R ( 2 u l ) , A M V ( 6 . 2 ) .TRV! 7 ) 

DATA (AMALT = 0 . . HH;O i . . , ? ' j i u . . »4U'> ' i . • 1 ' ) . . 2 - 0 TO. ) 
DATA! ALTc. = ?nOf, i. ,2S ) u . , 3 n*.i ) . . 35 '>' i . .4 " " .,5 V <~ . , 6''Til . ) 

IF! THETA. GT. 3. 14165. OR. THETA. LT.1.657:. ) 1 )»3_ 
10 PRINT 20 .THETA 
20 FORMAT (//.12X,32HTHL IA OUT OF RANGE I is FUNCT . TRr.2X.rlO. 5) 

GO TO 530 
30 I K A I T . L T . 1 . . OR. ALT.GT. 40^01)10. )4 i.6n 
40 PRINT 50 .ALT 
50 FORMAT!//.?X .3 'HAL I OUT OF RANGE If. F-uNCT. TRF .2X ,F 10. 1 ) 

GO TO 530 ._ _ 
60 Z = ALT $ THET = THETA * S = U 4 DZ = 1 >^. /608 J. 

TR = 0 
IF ( Z. L I. 2u_0 u.. OR. Z.EU. 2 i.O-O. ) 7f »25u 

70 A=20000. 
IF(Z-A)90,100.8U 

ao_-_a_iQ_-_Q . 
90 I F ( Z - ( A - 1 0 U . ) ) 1 4 0 , 1 6 0 . 1 0 0 

J_0_l_y_l=-A--L0_i.__$-_L_=_L_vy-l_J.UJ_.l-_4.J.l.= l _ L / R l l l . __ 
Y2=A $ I = ( I + 1 ) $ X 2 = 1 . / R ( I ) 

___LFJX2L-X1.£.Q*.0J_U_Q__1<J0 . 
110 BN = X2 

120 M = ( Y 2 - Y 1 ) / ( X 2 - X l ) 
. B-N.= (l.Z.T_f l J / M l + X l _ 

130 K = I - 1 
G.Q-T0..1J_0 

140 A=A-200. 
IF(Z-A)90.10U.lb0 

TRF 
TRF 
TRF 
TRF 

"TRF 
TRF 
TRF 
TRF 
TRF 
TRF 
TRF 
TRF 
TRF 
TKF 

TRF 
Tfcr 
TRF 

T«r 
T K F 

TRF 
TRF 
Ti\P 
TRF 
T-F 
TRF 
TkF 
TRF 
TRF 
TRF 
TRF 
TRF 
. TRF 
TRF 

J.RE-
TRF 
.TRF 
TRF 
TRF 
TRF 

.IRH-
TRF 
TRF 
TRF 
.T.RF 
TRF 
TRF 

0000 
0010 
0020 
_0030 
004 0 
005 0 
0060 
0070 
008.' 
0090 
0 K f 
01 10 
Mi i 
0 1.0 
114T 
0 15 . 
il55 
116'. 

01 lb 
0 18 ) 
o 1 y '> 
r _ u 
o_ai 
-i?/»o 

'12 50 
0240 
02 50 
026^ 
0270 
0280 
02 9'-. 
0300 

_X31Q 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0410 
04 20 
0430 

150 A=A+100. 

G_Q-_T.Q__ia.0_  
160 A=A-100. 

I_=_tA._J_QO_-l_tl_ 
BN=1./RiI) 
GO TO 130 

TRF 
TRF 
TRF 
_TRF_ 
TRF 
TRF 

0440 
. 0 4 5 0 . 
04 6 0" 
.0.4 70. 
04~80~ 
0 4 9 0 

170 DO 1801=2.K 
S=S+(1./R(I))*DZ 

TRF 0500 
TRF 0510 

180 CONTINUE 
IF (THET.EQ.1.6580J190.200 

TRF 0520 
TRF 0530 

190 ASSIGN 230 TO IRETN 
INTP-? 

TRF 0540 
TRF 0550 

GO TO 4-50 
__20.Q__LF.LI_1ET_._LQ,J_.__4__3JL21_O_._2_LQ. 

2 1 0 ASSIGN 230 TO IRETN 
_I_NTP=1 

TRF 
TRF 
TRF 
TRF 

0560 
0.5 70. 
0580 
0590 

60 
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GO TO 450 TRF 0600 
220 VALM=l./COSF(3.14159-THtT) TRF 0610 
230 V=(S+(((l./R(1))+(l./RIN)))*(DZ/2.)))*VALM TRF 0620 

TP=?.71828**(-V) TRF 0630 
240 TRF=TR TRF 0640 

GO TO 530 _ TRF 0650 
250 IF<Z.LT.6uuOO..OR.Z.EO.6u0uO.)260»39u TRF 0660 
26o N=7 TKF 0670 
270 IF(Z.FO.ALTS(N))30U.28U TRF 0680 
280 IFU-ALTS ( N-l ) 1 29l>»310__32» _ TRF 0690 
290 N=N-T * GO TO ?70 TRF 0700 
300 TR=TRV(N) $ GO TO 330 TRF 0710 
310 TR=TRV(N-1) 4 GO TO 330 TRF 0720 
320 X1 = TRV(N-1) 4 Y1=ALTS(N-1) TRF 07.30 

X2=TRV(N)S Y2=ALTS(N) TRF 0740 
SL=( Y2-Y1)/(X__-X1._ TRF 0750 
TR=((Z-Yl)/SL)+Xl TRF 0760 
IF(THET.EQ.1.658_0_ 34_0,_35__ . ... TRF .0.770. 
ASSIGN 380 TO 1RFTN TRF 0780 
INTP-2 _ T R F 0 7 9 ° 
GO TO 450 " " TRF"0800" 
IF! THET.CQ.1.74531360.370 __ . . _. TRF 0810 
ASSIGN 380 TO IRFTN TRF 0820 
iNTp=X TRF 0-830 
GO TO 450 " TRF 0840" 
VALM=l./COSF(3.1415?__rJJjET_) ___ _ __J.?_F _P.8r_9_ 
TR=TR**VALM TRF 0~860 
GO IP 24 0 TRF 0870 
.F(THET.E_.1.6~580)400.410 TRF 0880 
ASSIGN 440 TO IRETN__ _ _ JRF..P_890_ 
"lNfp = 2 T R F 0 9 0 0 

GO TO 450 J_f__P-___--
IF ( THE f. EQ. I . 74 5 3 ) 42~(). 43~0 T RF~ 0920 
ASSIGN 440 TO IRETN TRF 0930 
INTP=1 T R F 0940 
GO TO 450 . - - _ .JRF.095.Q. 
VALM=l./COSF(3.14159-THET) TRF 0960 
E 2 = 1 • - ( 2 ..718_2S-_*-(.T-U_--6_0_0_0_Q .__/___>_Q0_0___)_) T.RF___0_?_7_0. 
El=2.71828**(-(4.94/214.)*E2) TRF 0980 
TB=TR.(7>«F1 ... L__F____99___ 
TR=TR**VALM TRF 1000 
GO T0.-2.4_0 TRF.lOiQ. 

450 N=6 T R F 1 0 2 0 

. . .JF.(Z.GT..2-i00-Oa.J-46.(l.-4.7i)_ .. _ JR_F__ 1_Q3_Q. 
460 VALM=AMV(6.INTP)$ GO TO IRETN TRF 1040 
_4J_Q_JLF I7.FO.AMA1 T(N) )500.480 T R F ^ 0 5 P 
480 IF(Z-AMALT(N-1 ) )490.51U,52u TRF 1060 
.490. N=i_.-.l..i..QQ-T-Q_-t7P. J.R-F—i_Q7_P_ 
500 VALM=AMV(N»INTP)$ GO TO IRETN TRF 1080 
5_L0_-VA_LM=A-Hy_C-J--l._I-N_I_P_lS--GQ-.TQ__I_R_E_T.N J.Rf..l.O?_0_ 
520 X1=AMV(N-1.INTP) $ Y1=AMALT(N-l) TRF 1100 

X2 = AMV(N.1NTP) $ Y2 = AMALT(N) TRF 1110 
SL=(Y2-Y1)/(X2-X1) TRF 1120 
y.A.LM..J.-L-_Y_liy.Sk)+.X_l_____ _-__J_R_F_.l_13.Q. 
GO TO IRETN TRF 1140 

530 END TR__.1_150. 

330 
340 

350 
360 

370 
380 

3" 90 
400 

410 
h20. 

430 
. .440 
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A. IDENTIFICATION 

VISIBILITY LABORATORY U.C.S.D 
PROGRAM OR SUBROUTINE DESCRIPTION 

Title FUNCTION BSTRF 

Category CVC 

Programmer Barkdoll 

Date 18 August 1965 

Type FORTRAN 63 

B. DESCRIPTION 

This subroutine ca l cu la t e s the Path Luminance (B*) for given, PHI, THETA, ALT by 
means of table values and specified formulas. 

Uses TABLE BS in COMMON BLOCK A 

C. USAGE 

1. Calling Sequence 

2. Arguments or Parameters 

3. Storage Requirements (Decimal) 
4. Temporary Storage Requirements 
5. Alarms, or Print-Outs 

6. Error Returns 
7. Error Stops 

8. Input and Output Tape Mountings 

9. Input and Output Formats 
10. Selective Jump and Stop Settings 
11. Machine Time 

12. Accuracy 

13. Cautions to User 

BSTRF (PHI, THETA, ALT) 

PHI = Azimuth of path of sight of observer 
with respec t to the sun. 

THETA = Zenith of path of sight from observer . 
ALT = Altitude of observer . 
Shares COMMON BLOCK A with SUBROUTINE DATA 1 

276 

Not Applicable 

(1) Indicates if ALT < 1 ft or ALT > 4 000 000 
( i . e . , out of given range) . 

(2) Checks both THETA and PHI to make sure they are one of 
the values given in the DATA statements for those ang les . 

None 

None 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

This routine ca l l s FUNCTION T R F for Tr va lues . The 
table of BS (Path Luminance) values must be for the 
particular fl ight 's atmospheric data . 

14. Equipment Configuration 

15. References 
CDC 3600 FORTRAN 63 



D. METHOD 

< (1) 0 ft. < ALT _ 20 OOP ft. for all THETAS 

Interpolate TABLE BS (COMMON BLOCK A) for indicated ALT, THETA, PHI. 

(2) 20 000 ft. < ALT - 60 000 ft. for all THETAS except THETA = 95° 

Interpolate TABLE BS (COMMON BLOCK A) for indicated ALT, THETA, PHI. 

(3) 60 000 < ALT <°o for all THETAS except THETA __ 95° 

B* 
B * (60 000 ft., (5, </>) \ l - [TR (Z, 180°) 

\-hrA) 
"I Lco8<18O°-0)J / r-vj 

1 - [TR(6000 ft.. 1800)] LCO8(180°- d)J 
(4) 20 000 ft < ALT <<*. THETA = 95° 

B * (20 000 
B* 

/ r_____| \ 
ft., 95°, 0) \ 1 - [TR (Z, 180°)J L c ° 8 (180° - 95°> J / 

1 - [TR (20 000 ft., 180°)] L C O 8 ( 1 8 0 °- 9 5 O ) J 

B* = Path Luminance 
TR = Beam Transmittance 

6 = Zenith of path of sight from observer 
<f> = Azimuth of path of sight 
z = Altitude of observer 

E. FLOW CHART 

No 

No 

ALT 21.111 

I Yei 

ALT 60.000' 

Ye» 

r(20.ooo-. as*, j) I - ( [TR(Z. iatn] MC(1>e* ~ , 8 , 1 ) 

1 - [TR(20.000\ 110*)] • ' e < 1 8 , ' - , S , ) 

- • THETA - IS* 

No 

••(•0.000-. •. *) .-([TR(Z. 1SB-)] " • « » • • - •») 
*• • * • - — — — — — — - - - - - — — — _ — - — ^ — ^ ^ ^ ~ ^ — 

1 - [TRdO.000'. 1IB')] M , ( 1 1 1 ' ~ •» 
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FUNCTION BSTRF (PHIJHETA.ALT) 

-̂ * b S T O 4 j 

• • • I N P U T S . . . P H I a A Z l i v i U T H OF PATH I F c , r i j T t T
 , jST 0050 

. . . T H E T A - Z E H I F H OK PATH Z SI OHT PRO M ' O H S ^ ^ ' ^ S P E C T T ° "UN 

C . . . A L T - A L T I T U D E OF OBSERVER "USERs/FR B S T 0 u 7 0 
c ••• BST TO8 0 
C . ..OUTPUT... THIS FUNCTION RETURNS TUB rA.rui-.rr,, , B S T ° 0 9 0 

...PATH LUMINANCE B* "t'URNS THt C A L C U L A T . 0 VALUE OF BST D100 
c HST 01 IP 

C ...SHARES COMMON BLOCK A WITH SUBROUTINE DATA 1 *§J °J|J 
C ...ROUTINFS CALLFU=TRF Bi>r 0140 
C BST 0150 

DIMENSION Y(18) HST 0160 
DIMENSION PHt(5),THtT (8) R S T n 1 7 n 

COMMON/A/BS(8,18.5) HST 018T 
C BST 0190 

DATA(PHE=->..78b4.1.,/oH^.i_62.3.Ml_ ) y,
 B S f 0 l 9 5 

. ••«~..»oooo..„ooo..?o<»o.:^::;^:t:s^:^ji^»no., ;;;SJI„ 
io PR,^L .oL : ;_rO R 'A L T - r 'T -~--»" .«• _s

s
T gf*jj 

20 gWA'c'-12*'*™" OUT OP KANGt |N FUNCT. BSTRF._X.FTO. T , __T "J." 
30 Z*ALT BST 0280 

STR=0 BST 0290 
DO 40 J=l,5 BST 0300 

--I-E.LP.H_I . E Q . P H F ( J }) 6 0 • 4 0 B S T 0 3 10 
40 CONTINUE - . BST Q320 

PRINT 50 _,P_U BST 0330 
50 FORMAT (//,l2Xo4ZHPHi""lS "NOT" A" CORHFrT VAIIIP II_ C.,N._̂ T

 B^T n 3 4 ° 1.5) IO ™ U' A C 0««ECT VALUE IN FUNCT. BSTRF,2X,F10BST 0350 
GO TO 310 BST 0360 

•—fefl.J-.____ BST 0370 
IFtTHETA.EO.3.14159)70,80 •— B SL_0380_ 

70 MS] BST 0 3 90 
L»l BST 0400 
GO TO 120 BST 0410 

80 DO 90 1=1,7 BST 0420 
IF(THETA.EQ.THFTtt))110rQ0 BST 0430 90 CONTINUE BST 0440 
PRINT 100.THETA B S T °*50 

.OO iF«H*T,,,.„x.,*„T„ ET*Ts-NbT--A CORRECT V A _ U _ fij FUNCT. BSTRF..X .FBST £% 
GO TO 310 BST 0480 

l-l___J_lsI±l __ BST 0490 

}_30 ̂ «I*NC*0-AND.THETA.NE.3.U»9I130.140 IIT 03]0~ 
140 N«18 BST 0520 

-DC«3»14159 _ BST 0530 

.*n I« i ? l i T : 2 0 °°°**°*«^ ^1 °54o._ 
-150 ASSIGN *nn JQ I R F T M BST 0550 

GO TO 230 " BST 05*n 
16.Q XFJ_2_»_LT_%6_QO__Q__,_QR__z,EQ..60000.) 170.200 B S T 0 5 7 ° 
170 IF(THETA.E0.1.6580)180;i50 ' " B_S_T_ 0580 
180 ASS_IGN__190 _TO_ _R£TN_ BST 0590 

^ S T 0 6 0 Q 64 

http://rA.rui-.rr
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ZZ»Z$Z«20000. BST 0610 
GO TO 230 BST 0620 

190 STR_X«(l.-(TRF(DC.ZZ)»#(1./C0SF<3.14159-1.6580))))/ BST 0630 
1(1.-<TRF(DC»Z)**(1./C0SF<3.14159-1.6580)))) BST 0640 
X=STR BST 0650 
GO TO 300 BST 0660 

200 IF(THETA.EQ.1.6580)180»210 BST 0670 
210 ASSIGN 220 TO IRETN BST 0680 

ZZ-Z $ Z=60000. BST 0690 
GO TO 230 BST 0700 

220 STR_X*(1.-<TRF(DC-ZZ)»*(1./C0SF<3.14159-THETA))))/ BST 0710 
1(1.-<TRF<DC.Z)**(1./C0SF<3.14159-THETA)))) BST 0720 
X=STR BST 0730 
GO TO 300 BST 0740 

230 IF(Y(N)-Z)280,250.24„ BST 0750 
240 IF1Z-Y(N-1))270.260»290 . _ BST 0760 
250 X=BS(M.N.L) BST 0770 

_G0 TO JRETN BST 0780 
2 6 0 ~ X - B S < M Y N - 1 . _ ) * GO TO TRE'TN" BST 0790 

270 N=N-1 SST ''Ron 
IF(N.EQ.0)280,230 BST 0811 

2.8P AI_T = 7777__ _ __ BST 0820 
GO TO 10 " "BST 0830 

290 X1 = BS(M,N-1,L) $ Y1=Y__N_1 )_ __ BST 0840 
X2aBS(M»N._) $ Y2 = Y(N)~ BST 0850 
SL=(Y2-Y.1)/(X2-X1_) BST 0860 
X-< (Z-Y1)/S|_)+X1 BST 0870 
_G_0 TO JR£TN BST 088*1 

"300 BSf~RF~"=X " ~ BST 0890 
3JLQ..ENQ . __ BST 0900 
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A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

FUNCTION TROF 

CVC 

Barkdoll 

28 February 1966 

FORTRAN 63 

This function returns a value of .9 for calls for optical syitem beam transmittance. 
Can use table TROV in common block F. 

This function will be used to return values of optical oystem beam transmittance when 
data becomes available. 

C. USAGE 

1. Calling Sequence 

2. Arguments or Parameters 

3. Storage Requirements (Decimal) 

4. Temporary Storage Requirements 

5. Alarms, or Print-Outs 

6. Error Returns 

7. Error Stops 

8. Input and Output Tape Mountings 

9. Input and Output Formats 

10. Selective Jump and Stop Settings 

11. Machine Time 

12. Accuracy 

13. Cautions to User 

14. Equipment Configuration 

15. References 

TROF(THETA) 

THETA = zenith of path of sight from observer. 

Unknown 

Not Applicable 

None 

None 

None 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

None 

CDC 3600 

None 

D. METHOD 

E. FLOWCHART 

Dummy function, always returns TROF = .9. 

Not Applicable 
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FUNCTION TROF(THETA) 

FUNCTION TROFtTHETA) T R 0 °2°° 
C ...THIS FUNCTION CALCULATFS PEA>. TPANSjM ITTANCE . _ TRO 001O_ 
C ...THROUGH AN OPTICAL SYSTEM T R 0 o n ? n 

COMyON/F/TROV( 1) . _ _ ! R 0 o03.D-
TROF=.9 ' """ "" T R 0 0 0 4° 
CMC TRO 0050. 

67 



A. IDENTIFICATION 

VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

Title FUNCTION BSTOF 

Category CVC 

Programmer Barkdoll 

Date 28 February 1966 

Type FORTRAN 63 

DESCRIPTION 

This function returns a value of 11.11111 for calls for optical system path luminance. Can use 
table BSOV in common block E. This function will be used to return values of optical system path 
luminance when data becomes available. 

C. USAGE 

1. Calling Sequence 

2. Arguments or Parameters 

BSTOF (PHI, THETA) 

PHI = azunuth of path of sight of observer with respect to sun. 
THETA = zenith of path of sight from observer. 

3. Storage Requirements (Decimal) Unknown at present 
4. Temporary Storage Requirements Not Applicable 
5. Alarms, or Print-Outs None 
6. Error Returns None 
7. Error Stops None 

8. Input and Output Tape Mountings Not Applicable 
9. Input and Output Formats Not Applicable 

10. Selective Jump and Stop Settings Not Applicable 
11. Machine Time 
12. Accuracy Not Applicable 
13. Cautions to User None 
14. Equipment Configuration CDC 3600 
IS . References None 

D. METHOD Dummy function, alv 

E. FLOW CHART Not Applicable 
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FUNCTION BSTOF(PHIJHETA) 

FUNCTION [SSTOFIPHI .THFTA) BSO OOOO 
C ...THIS FUNCTION CALCULATES. PA. T_t.J.UKI NAMCE.. J.N.-AN _ B.S__.001Q. 
C ...OPTICAL SYSTEM BSO 0020 

COMMON/E/riSTOVtl) .. . BS0_0_)3_) 
BST0F=11.11111 BSO 0040 
_ND — B-so 0050 
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A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

FUNCTION BBOF 

CVC Problem 1 

Barkdoll 

18 August 1965 

of P H ^ ^ H E T ^ M d B A C 6 8 ^ **"*** B a c k g r o u n d Luminance. b B 0 , for specified values 

C. USAGE 

6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

BBOF (PHI, THETA, BAC) Calling Sequence 
Arguments or Parameters 

PHI - Azimuth angle of path of sight with respect to the sun. 
THETA - Zenith of path of sight from the observer. 
BAC - Index for particular table of background directional luminous reflectances. 
Shares COMMON BLOCK B with SUBROUTINE DATA 2. 

Storage Requirements (Decimal) 101 
Not Applicable 
(a) None 
(b) Checks THETA and PHI to ascertain if they are correct 

values in Function COF. 

Temporary Storage Requirements 
Alarms, or Print-Outs 

14. 
15. 

Error Returns None 
Error Stops None 
Input and Output Tape Mountings Not Applicable 
Input and Output Formats Not Applicable 
Selective Jump and Stop Settings Not Applicable 
Machine Time Not Applicable 
Accuracy Not Applicable 
Cautions to User 

(a) None 

(b) (1) Uses Table (RB) which contains the values for Directional Luminous Reflectance of 
Terrain Background for given PHI, THETA, and BAC. 

(2) Total Background Illuminance = 5940 lumens/ft. 
Equipment Configuration 3600, F O R T R A N 63 
References None 



D. METHOD 

The proper value of Directional Luminous Reflectance corresponding to the given PHI, THETA, and BAC, 
is multiplied by the Total Background illuminance. This product is in Foot Lamberts. 

b B 0 - (5940) bR_ (0, 0, <f>) 

E. FLOWCHART 

i 
Pick up P IOMC »••"• •• 

RB from tibia according 

to PHI. THETA an. BAC. 

1 
BBOF * (5940HRB) 

1 
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FUNCTION BBOF (PHI,THETA,BAC) 

FUNCTION BBOF(PHI.THETA.BAC) 
. , FUNCT I ON BR OF , , . 1 N_QYJL_ ______ . RARKpOUL ... V I SLAB . . .UCSD 
..FUNCTION BBOF CALCULATES THEINHERENT BACKGROUND 
..LUMINANCF BBO FOR A GIVEN VALUE OF PHI AND THETA 

• • INPUTS. ..PHI=AZIMUTH OF PATH OF SIGHT A'ITH RESPECT 
..TO SUN...THETA= ZENITH OF PATH OF SIGHT FRO* OBSERVER 
..BAC=INDEX FOR PARTICJLAR TABLE OF BACKGROUND 
..DIRFCTIONAL LUMINOUS REFLECTAMCES 

..SHARES COMMON BLOCK B A'ITH SUBROUTINE DATA 2 

..TARLfcS USED=TABLL(RB).VALUES OF DIRECTIONAL 

..LUMINOUS REFLECTANCL. BAC=1= PINE TREES 

...ROUTINES CALLED=NONE 

DIMENSION PHE(5)»THET(8) 
COMMON /B/ RBC5.8.2) .RO(5,8.1 ),TILLH 

DATA(PHE=0,.78 54.1,5708 ,2.3562 .3.141S9) 
DATA<THtT=3.14159,2.8797,2.6180,2.3562,2.0944,1.8 326, 
11.7453.1.6580) 

JJ= 
DO 
IF( 

10 L=I 
GO. TO 40 

20 CON 
PRI 

BAC 
201=1,5 
PHI.E0.PHE( I ) J10.20 

30 FOR 
40 DO 

IF( 
50 M=I 

TINUE 
NT 30 ,PH.I 
MAT(8X,39HPHI 
601 = 1,8 
THETA.FO.THET(I))5^,60 

IS NOT CORRECT VALUE IN FUNCT. BBOF,2X,F10.5) 

BBO 
BRO 
BBO 
BBO 
BBO 
BBO 
BBO 
BBO 
BBO 
BBO 
BRO 
BBO 
BBO 
BBO 
BBO 
BBO 
BBO 
BBO 
BBO 
BBO 
BBO 
BBO 

OOOn 
0C1~ 
0020 
003" 
0040 
no5n 

0060 
00 7^ 
00 80 
00 9 0 
0100 
0110 

0130 
0140 
0150 
0160 
0170 
0175 
0 180 
0190 
O20O 

60 
GO TO 80 
CONTINUE 
PRINT 70 ,THETA 

70 FORMAT ( 8X »4U-JJ_r_lELTA__I S___N_QJ__C_Q______T _VA.LUE._ltl .FUNC T . BBOF . 2X . F 1 0. 5 ) 
...TILLH = TOTAL ILLUMINANCE ON A HORIZONTAL PLANE AT GROUND OR 
---SEA I FVF1 FOR THE REFLFCTAMCE DATA  

BBO 0205 
BBO 0210 
BRO 0220 
BBO 0230 
BBO 0240 
BBO 0250 
BBO 0260 
BBO 0270 
BBO 0280 
BBO 0290 
BBO 0300 
RRO 0310 
BBO 

ae_)_ 
BBO 
BBO 

0320 
D_3_3_Q_ 
034^ 
0350 

BRO 
BPQ 

0360 
Q370 

80 BBOF=TILLH*RB(L.M,JJ) 
END 

BRO 
BBO 

0380 
0390 
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A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

B12 

FUNCTION COF 

CVC 

Barkdoll 

18 August 1965 

FORTRAN 63 

This function ca lcu la tes the value of the Inherent Contrast (C ) for given 
THETA, PHI, and BAC. 

COF U'lll, THETA, OBJ, BAC) 

C. USAGE 

1. Calling Sequence 
2. Arguments or Parameters 

l 'lil Azimuth of path of sight of observer with respect to sun. 
THETA Zenith Of path Of sight from observer. 

i Index of proper table of object ref lectance. 
BAC Index of proper table of background ref lectance. 

Shares common Block B with Subroutine Data 2. 

3. Storage Requirements (Decimal) 121 

4. Temporary Storage Requirements Not App l i cab le 

5. Alarms, or Print-Outs Checks both THETA and Pi l l to ascertain 
are correct values in the F U N C T I O N C O F . 

6. Error Returns None 

7. Error Stops None 
8. Input and Output Tape Mountings Not Applicable 

9. Input and Output Formats Not Applicable 

10. Selective Jump and Stop Settings Not Applicable 

11. Machine Time Not Applicable 

12. Accuracy Not Applicable 

13. Cautions to User None 

Shares common block B with subrout ine Data 2. This block contains the table of 

object and background reflectances. 

14. Equipment Configuration CDC 3600 F O R T R A N 63 

15. References 

7;< 



D. METHOD 

CO = 
RO(PHI, THETA, BAC) - RB(PHI, THETA, BAC) 

RB(PHI, THETA, BAC) 

CO = Inherent contrast 
RO = Reflectance of target 
RB = Reflectance of background 

E. FLOWCHART 

START 

No 

No 

PHI correct value 

in FUNCTION COF 

THETA correct voloo 

io FUNCTION COF 

Yet 

COF 
B0(PHI. THETA. BAC) - RB(PHI. THETA. BA1 

BBIPHI. THETA. BAC) 
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FUNCTION COF(PHI,THETA,OBJ,BAC) 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c_ 

FJWCTION COF(PHI . T H L I A , 0 b J . B A C ) 
.FUNCTION C O h . . . 1 NOV. 6 b . . .BAKKDOLL . . . V I SL A l i . . .UCSD 
. T H I S FUNCTION CALCULATES THE VALUF OF I N H I - R f M CONTRAST 

. INPUTS. . . P H I ^ Z I M U T H Or PATH 'M SIGHT WITH ° F S n f C T TO S IN 

.THETA=ZENITH OF PATH OF SIGHT F PC/" " " ISEPVfP 

.Ot.J=INL.EX OF PRC'ER TACLL OF OKJFCT PEFLt-CTA",CF 

.l ',AC=INDCX OF PROPFR TABLE o r RACKGP0U*!D RFTLFCTAMCF 

. O U T P U T . . . T H I S FUNCTION RETURNS THE CALCULATED VALUE 
•OF INHLRTNT CGi TRAST CO 

.SHARES COT'ON BLOCK D WITH S U P ^ U T PIE DATA 2 

.ROUTINES CALLFD=NONE 

DIMENSION P H E ( b ) » THCT(B) 
COMMON/d/RB (.5...8...2 ) ».R0_[ b_,8_. 1 ) . T I LLH 

DATA<PHE=0».7854.l.b708.2.3562.3.14 1*1) 

DATA ( THET = 3. 141 59 .2 . 8797 .? . 61 8 1 •>? . 3*',? . ? ."944, \ . fp?fi , ] . 74 5^ , 1 
1 ) 

KK, = OBJ$JJf_BAC_ 

DO *20I = 1,5 
I F(PHI.EQ .PHL i I )_)_U)_i2.0 

10 L = I 
fid TO 4Q _ 

20 CONTINUE 
..PRIN.T 30...P.HJ 

30 FORMATI8X.38HPH1 IS NOT CORRFCT VALUE IN FUNCT. C"F,2X.F1 P.5) 

GO.TO 90. . . . . . . . 
40 DO 60 1=1,8 

IF (THFTA.FO.THETtI))5w.6J  

CCF 
COF 
COF 
COF 
COF 
COF 
COF 
COF 
COF 
COF 
COF 
COF 

cor 
COF 

cor 
err 
COF 
COF 
COF 
COF 

.6CR^C0F 
COF. 
COF 
COF 
COF 
COF 
COF 
COF 
COF 
COF 
COF 
COF 
COF 

cor 

00 no 
no io 
"020 
OC 31 

0050 
0"6" 
0"7" 
OOPO 
009° 
0 1 n n 

Oil" 
01?0 
"13" 
0 14 0 
0150 
^16"" 
0170 
017b 
0180 
Oioc 
020 0_ 
02"5 
021" 
02~2P 
0230 
0~2 4 0 
0250 
0 2"6 0' 
0270 
^280 
0290 
0300 
0310 

50 M=I COF 

GQ.J10..8X1 COf. 
60 CONTINUE COF 

RJUNT..7.0—i-lHEJ-A . C_QF_ 
70 FOKMAT(8X,40HTHETA IS NOT CORRtCT VALUE IN FUNCT. COF.2X .F10.5) 

GO TO 90 - . ._ . _ 

032" 
0330 

80 C0F=(RO(L.M.K.K)-RB(L.M»JJ) ) /HR <L.W. J J ) 
90 CONTINUE 

END 

COF 
CQJE. 
COF 
COF 
COF 

0340 
.0.3 50 _ 
036>" 
Q37Q 
0380 
0390 
0400 
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A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

SUBROUTINE PLTSU 

CVC 

Barkdoll 

FORTRAN 63 

This routine takes data used in printing coordinates of cross sections of probability of 
detection hemispheres and formats this data to be used for plotting. The data processed by 
this routine is used by subroutine PLOT 1. 

C. USAGE 

1. Calling Sequence 

SUBROUTINE PLTSU (SAX. SAY, JK, XI. X2. X3. X4. Zl , Z2, Z3. Z4, J J , AXSL, CSLX, 
CSLY, AXLX, AXLY, NTGDM, NAINC. NPROB) 

2. Arguments or Parameters 

INPUTS: 
SAX = Distance to axis array. 
SAY = Altitude array. 
JK = Length of dimension of array SAX. 

OUTPUTS: 
XI, X2, X3, X4 array names of X axis distances of 4 cross sections to be plotted. 
Zl , Z2, Z3, Z4 array names of Y axis altitudes for 4 cross sections. 
JJ = Length of dimension of X and Z arrays. 
AXSL = X and Y axis lengths for each plot. 
CSLX and CSLY are the X and Y cross section heading coordinates. 
AXLX and AXLY are the X and Y coordinates of target axis heading. 
NTGDM = Target diameter. 
NAINC = Axis increment value. 
NPROB = Probability of detection. 

3. Storage Requirements (Decimal) 250 

4. Temporary Storage Requirements Not Applicable 

5. Alarms, or Print-Outs Print out value i f X or Y i 
maximum of 10,000,000 ft, 

6. Error Returns None 
7. Error Stops None 

8. Input and Output Tape Mountings Not Applicable 

9. Input and Output Formats Not Applicable 

10. Selective Jump and Stop Settings Not Applicable 

11. Machine Time 
12. Accuracy Not Applicable 

13. Cautions to User None 

14. Equipment Configuration CDC 3600 FORTRAN 63 

15. References None 

D. METHOD Not Applicable 



E. FLOWCHART 

FIND LARGEST DISTANCE FROM 

X AXIS VXM 

FIND MAXIMUM ALTITUDE 

VYM 

FIND LARGEST H AXIS 

LENGTH IMAX = LARGER 

OF VXM OR VYM 

FIND NUMBER OF DIGITS IN UPWARD ROUNDED tt 
AXIS LENGTH. J. CHECK TO SEE IF LENGTH 

EXCEEDS MAXIMUM OF 1.000.000 FEET 

X AND Y AXIS LENGTH FOR PLOTTING. AXSL = J '2 

INCREMENTS = AXIS LENGTH. AXSL/10 

SET UP COORDINATES FOR CROSS SECTION 

HEADING AND TARGET AXIS HEADING 

SET UP ARRAYS FOR THE TWO HALVES OF EACH OF 

THE 4 HEMISPHERIC CROSS SECTIONS 
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SUBROUTINE PLTSU 

SUBROUTINE PLTSUISAX.SAY,JK,X1,X2.X3,X4,21,12 ,Z3 .74,JJ, p S U 0000 
lAXSl.iiLSLJSjrSJ.Y.iAXLXjAXL.YjJilJ.GD̂ ilAJ.fc.X.MPR.OBl. p?,, -.pin 

C ...SUBROUTINE PLTSU...1 NOV, 65. ..BARKDOLL...V ISLAR...UCSD " PSU 0020 
C «.._THIS SUBROUTINE TAKES THF DATA USED IN PRINTING THE 5 PSU 0030 
C ...1/2 HEMISPHERIC CROSS SECTIONS ALTITUDES AND " psu 004o" 
C ...DISTANCES TO THE AXIS. AND. TRANSFORMS THIS DATA PSU 005" 
C ...INTO 4 HEMISPHERIC CROSS SECTIONS TO BE " psu 006"! 
C ...PLOTTED a__S_BROUlJ____PLOT.l...PLTSU IS AN PSU 007^ 
C ...AUTOMATIC FORMATTING ROUTINF. p S U 0 080 
C -».NQTE-__—-___VE_FnR SFVXRAL DIFFERENT DETECTION P_i 00°0 
C ...VOLUMES ADDITIONAL CALLS TO SUBROUTINE TCAL PSU 0100 
C ...WITH THE APPROPRIATE..DATA PRLCfctDING EACH PSU Oil" 
C ...CALL. CAN BE MADE. THE CARD PRFCEEDING THF PSU 012" 
C ...END CARD MUST .BE _ THE. SNLY CALL TO PREPI9) PSU 013" 
C ...USED IN THE ENTIRE SEOUENCE OF PROGRAMS. " PSU 014" 
C . . . THJ S.JCALL .______. _RI T ING M AG—. T IC TAPE WHICH WILL PSU 0 150 
C ...RE USED RY THE CDC 16CA TO OR IVF THF BLOTTER. p S U 0 1 6 n" C 

C 

_P.SU 0170 
C ... INPUTS.. .SAX-NAME OF DISTANCE TC AXIS ARRAY. P~SU 0180 
C ...SAY = NAME OF ALTITUUt ARRAY. JK = LENGTH DIMENSION PSU 0190 
C ...Or ARRAY SAX OR SAY. p S U 0200 

PSU 0210 
C .. .OUTPUTS... XI. X2.X3.X4=ARRAY NAMFS OF " ~ PSLTO~22" 
C ...X AXIS_DIST_ANCf: VALU_E.S__FOR_THE 4 CROSS SECTIONS PSU 0230 
C ...TO BE PLOTTED. Z1 .Z2.Z3.Z4.APRAY NAMFS OF Y-AXIS """p"su"n24" 
C ...ALTITUDES. FOR__THt 4 CROSS SECTIONS TO RE PLOTTED. p SU 0250 
C ...AXSL=X AND Y AXIS LENGTHS FOR EACH PLOT ~""PSU~^260' 
C ...CSLX.CSLY=X AND Y COORDINATES OF CROSS SECTION HEADING PSU 027" 
C ...AXLX.AXLY = X AND Y COORDINATES OF TARGET AX IS"HFADING PSU 0280~ 
C -••_«.N_TGDM_=TARGET..DIAMETER . _ _ __ PSU 029" 
C ...NAINC=AXIS INCREMENT VALUE """PSU "o300" 
C *>-tNPBOB.= PR.QBJAB.ILLI_Y.OF..DEJECI.lON PSU 031" 
^ PSU"032"0" 

- PSU 0330 
C ...OUTPUT = NONE pSU Q^n 

-C p s u 0 3 5 -
C ...SUBROUTINES CALLED=NONE PSU~~036T 
..C __ _ psy 0 3 7 0 

DIMENSI ON X1 ( JJ ) .Z1 ( JJ ) ,X2 ( JJ ) .Z2 ( J J ) .X 3 (J J ) .Z 3 ( J J ) .X4 ( J J ) , Z4 ( j"jT"p"su "o_3R"" 
DIMENSION SAXfJKI.SAYt If) psu 0390 

C PSU 0395 
y_„__> p t ; u p / ( f l 0 

DO 20 1 = 1.32 " PSU"04TO 
J-F--LSA.X.(_I+8J_.G_T.VXMn.0.j2p. _ p S U n/,2n 

10 VXM=SAX( i"+8) " " PSU "043"" 
20 CQNTINUF PSU 0440 

I M A X = V X M " PSU 045C 
SU__0_4_6 0.. 

0470 
9_+__l 
0490 
0500 

-Y_M__Q p 

DO 40 1 = 1,32 " "" p'su 
IF__4___8J__I_YYMJ 30.40 _ P S U 

30 VYM=SAY(I+8) psu" 
40 CQNTINUF p s u 

IFI I HA X . GT.VYM)60,50 — PSLTO5"T"O 

....._o._MA_»y__ P S U 0 5 2 0 

60 IF(I MAX.LT.100170.8C PSU "osTo" 
— _ 0 - _ _ « _ _ _ . G _ . „ O _ _ J Q . Q _ P S U 0 5 A 0 

80 I F U M A X . L T . 1 0 0 0 ) 9 0 . 1 0 0 P_SlT_n55n 
90 ND=3 £ GO TO 300 ' ' 

100 I F U M A X . L T . 1 0 0 0 0 ) 1 1 0 , 120 ~ p e n 0570 
--_J_._Bs.__._a_I_.__l pen 0580 

120 IFUMAX.LT.100000) 130,140 PSU 0590" 
-._3_._0.=.5..$..GO..I„._0_ psu gj.00 

140 I F ( I M A X . L T . 1 0 0 0 . 0 M 1 '•' ,16 0 .."-."" " J" 
150 ND = 6 $ GO TO 2 00 pc,j ^ 2 " 
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160 IF( I'iAX.LT.100', 
170 ND=7 S GO TO 200 
180 PRINT 190,IMAX 
190 FORMATt//8X,.5 HMAXI , 

12X.F15.1) 
GO TO 290 

200 NN=10##(ND-1) 
.J = U___/J_1N ) » NN + UN. . 
AXSL=2*J 
NAI .NCj .AXSL/10 . 
C S L X = N A I N C / 1 0 . 
C S L Y f 9 . » N A I N C 
AXLX=J 
AXL_=P. 
DO 2 1 0 1 = 1 . 8 
X I ( I ) .AXLX-S.A_X_L1.7-I ) 
Z lC I ) = S A Y ( 1 7 - I ) 

210 CONTINUE, 
DO 2201 = 1 .8 
X 2 ( I ) = A X L X - S A X ( 2 5 - 1 ) 

220 
Z2( I ) = S A Y ( 2 5 - I ) 
CONTINUE. 
DO 2 3 0 1 = 1 . 8 
X 3 ( I ) = A X L X - S A X < 3 3 -
z Y f f ~)~=SA Y7_ V - f)"" 

7 30 CQNTINUF  

0 ) 1 7 , 1 8 0 PSI 
PS' 
PSI 

U," X VALUE LXCLEDS I f Oi P<)0< F T . IN S U i . i >LTSU.P r l 

PSI 
P . ' 
p r , 

r> r i 

. ^ 
P<"l 

PSU 
PSI 
PSI 

. P. SI 
PSI 
PSI 
PSI 
PSI 
PSI 

. PSU 
PSU 
PSI 
PS1. 
PSI I ) 
PSU 
PSI 

DO 2 4 J I = 1 . 8 
_ _ _ I _ = A X L _ _ S A X - _ 4 . _ _ _ _ 
Z 4 ( I ) = S A Y ( 4 1 - I ) 

.240..CONTINUL" 
DO 2 5 0 1 = 9 , 1 5 
K = I - B  

PSi 
151 
o"sU 
PSI 

2 5 0 

X l ( I > = S A X ( K + 1 ) + A X L X 
.___LJ_=_SAYJ_„1J__ __ 
CONTINUE 

.D_0__6-_=_9_15. 
K = I - 8 
X 2 I I ) = S A X I K t 3 3 ) t A X I X 

PSU 
PSU 

0930 
0940 

PSU 
PSU 

"OS" 
096" 

PSI 
PSI 
PSI 

______ 
Z 2 U ) =SAY(K + 3 3 ) 

._6a_co_ti_u_ ___. 
DO 2 7 0 1 = 9 , 1 5 
_ _ - 8 

PSI 
_P_S1 

PSI 
PSI 

X 3 ( I )=SAX(K + 25 )+AXLX 
Z 3 U ) = S A Y ( K + 2 5 ) 

PSI. 
PSI. 

06^0 
" 6 4 " 
0650 
0660 
" 6 7 0 
0 6 8 " 
0 6 9 " 

" 7 1 "~ 
0 7 2 0 . 
" 7 3 o " 
0 74.'. . 
0 75 0 
" 7 6 0 

" 7 7 " 
O 7 R0_ 
" 7 9"~ 
o f ioo 

nsn 
08 2 0 

' 08 3"~ 
0 8 4 " 
" 8 5 " 
" 8 6 " 
0 8 7 " 
" 8 8 " 
0 8 9 " 

-P .__ 
0 910 
0 9 2 0 

0 9 7 0 
098.0. 
0 9 9 0 " 
1 0 0 " 
1010 

. _ ? ? . _ 
1"30 
1040 
1050 
1 0 6 " 

270 CONTINUE 
D Q . _ 8 _ . J _ . 9 _ _ . 
K = I - 8 
_ _ JLl_=S_vXJJ_+_U.J_____ 
Z4(I)=SAY(K+17) 

280 CONTINUE  

PSU 
PSU 
PSU 
PSU 

1070 
1"8" 
1090 
1100 

290 END 

PSU 
PSU 
PSU 

1 1 1 " 
1 1 2 0 
113~0 
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A. IDENTIFICATION 

Title 

Category 

Programmer 

Date 

Type 

B. DESCRIPTION 

VISIBILITY LABORATORY U.C.S.D. 
PROGRAM OR SUBROUTINE DESCRIPTION 

SUBROUTINE PLOT 1 

CVC 

Barkdoll 

1 November 1965 

FORTRAN 63 

This subroutine sets up probability of detection cross section data and format data for 
plotting. This is done by making calls to the UCSD Q9Q plot program PREP 1 through 
PREP 9. PLOT 1 enables Q9Q PLOT to write a magnetic tape for data to be plotted by 
a Cal Comp 165 incrementor plotter. 

C. USAGE 

1. Calling Sequence 

PLOT 1 (XI. X2. X3, X4. Z l . Z2. Z3. Z4. J J . AXSL, CSLX. CSLY. 
AXLX. AXCY, NTGDM, NAINC, NPROB) 

2. Arguments or Parameters 

INPUTS: 
XI, X2, X3, X4 = Arrays of X coordinate points. 
Zl , Z2, Z3, Z4 = Arrays of Y coordinate points. 
J J = Length of each X and Y array. 
AXSL = Length of X and Y axis. 
CSLX and CSLY = Cross section heading coordinates. 
AXCX and AXCY = Target axis heading coordinates. 
NTGDM = Target diameter in feet. 
NAINC = X and Y axis increment values in feet. 
NPROB = Heading probability value (absolute). 

Storage Requirements (Decimal) 
Temporary Storage Requirements Not Applicable 
Alarms, or Print-Outs None 
Error Returns None 
Error Stops None 
Input and Output Tape Mountings Not Applicable 
Input and Output Formats Not Applicable 
Selective Jump and Stop Settings Not Applicable 
Machine Time 
Accuracy 
Cautions to User 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

14. 
15. 

Equipment Configuration 
References 

Not Applicable 
None 
This program makes calls to UCSD Q9Q PLOT program 
subroutine PREP 1 through PREP 9. 
CDC 3600 with Fortran 63 
See write-up for Q9Q Plot 

D. METHOD Not Applicable 



SUBROUTINE PLOT1 

C 
C 
C 
C 
C 
C 
c 

_c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SUBROUTINE PLOTKXl.X2»X3.X4.Zl.Z2.Z3.24.JJ.AXSL»CSLX,CSLY,AyLX, 
.J.LY.KT__DM..NAI_C_N____.B_ _ 

. .SUBROUTINE P L O T 1 . . . 1 NOV. 65 . . .RAPKDOU . . .V I SL AM. . .DCS') 
. . . T H I S SUBROUTINE SETS UP CPOSS SFCTION OATA AND 
. . .FORMAT DATA FOR WRITING ON PLOT ' A G ^ F T I C 

. T A P E . THE PLOT TAPE.J S .PR.OCF SSFD RY A CDC 1 6 0 / 
. . .COnPUTTR THAT L-RIVES A CAL C0'1P165A PLOTTER. 
. . . P L O T 1 USES UCSD 09.UPL.0T PROGRA' (CALLS 

.TO PREP 1 THROUGH 9 ) . 

..INPUTS • • • 

..X]»X2. X3.X4 

..Z1.Z2. Z3.Z4 

..JJ IS THF L 

..AXSL=LINGTH 

..CSLX=X CROS 

..CSLY=Y CROS 
,.AXLX=X TARG 
,.AXLY=Y TARG 
,.NTGD,V = TARGF 
..NAINC= X AND 
..NPROtJ = HEAL-I 

ARE ARPAYS OF ) 
ARE SPRAYS OF " 

rNGTl l OF TXCH X 
OF TtIL X <\ND Y 

C^ORDI -'ATF 
O>0R[>INATF 

ANr) Y ARRAV 

A X I S 

P ' lP 'TS 
POINTS 

S SECTION HEADING COnROINATF 
S SECTION HFAOPiG i - ( r p n i \ A T F 
" 1 AXIS HFAPING CT"RDIvATF 
FT AX IS H r ' T I N G r m P I I ' i ' T T 
T D I A ' l . T F " IN F T . 

Y AX IS INCPE^FNT VALUES IN FT. 
I.'IC PROBABILITY VALUE ( ABSOLUTE ) 

..OUTPUT = NONE 

..SUBROUTINES CALLt.D = PPEP 1 THRPi'G-l 9 FP()V UCSD Q9n »i OT UP( d'A" 

DIMENSION X1(JJ).X2(JJ)»X3(JJ).X4<JJ).?1(.IJ)»Z?(JJ).73(JJ),7 4(JJ 
DIMENSION II (4) .KK(5).LL(8).""(8) _. _. 

AXf'Tl 
PTl 
"Tl 
PTl 
PTl 
PTl 
"Tl 
PTl 
PTl 

. PJi 
PT1 
PTl 
°T1 
"Tl 
PTl 
PTl 
PTl 
PTl 
°T1 
PTl 
PTl 

_BH 
PTl 
PTl 

. PTl 
PTl 

') o'f 1 ' 
PTl 

"010 

CO 3" 
pn/,n 
OOS" 
0060 
0070 
00 8" 
C___>C 
" 1 " 0 
o i i o 
012" 
01?" 
oi/,o 
0 1fO_ 
0 16" 
"170 
"1R" 
"119" 
0 2 '10 
02 10 
022" 
0230 
n>4" 
0 2r> " 

"26" 
027" 

.. DATA(.KK = 8HALT I.T.yLE__._'i.8.H..Y..I.NC..= .."i.3.H_F.T...). 
DATA! LL = 8HCR0SS SL.bHCTIONS O . J . S H C V N T PRO .8HHAB I L ITY »8H OP DFTF 

. 1HCTIQN VQ.4HLU-1.L) 

DATA (MM = 8HDIST. FR.8H0M TARGF.8HT AXIS F . L 8 H R 0 B . OF .8HDFTFCT. 

_ie__-L-J-flC__=____Li__L_I__J _ . _ . _ 
DATA! II=RHTARGrT D.8HIATTER .8HIN FT. =,0) 

PTl 
PTl 

.8PT1 
PTl 
.PTl 

PU 

027S 
0 280 
029" 
.03 0" 
"31 0 
"320 

X=0$ Y=0 
Z=0. f_W-=0 _ 
ENCODE(8.10,KK(4))NAINC 

10 F0RMATMX.I6.1X) 

PTl 
. P.TX. 
PTl 

__P.T_. 
PTl 

-PTl 

D_3„. 
0340 
0.35-Q. 
0360 
0370 

ENCODE!8.20,LL(3))NPROB 
__a_F_FiM_U_HF-._I.2___-P_P_ 

ENCODE(8.30,MM(4)1NPR0R 
__30._F____-J_HQ_--___»____---

ENCODE <8»40.MM<8>) NAINC 
40 FORMAT 116.?H F)  

PTl 
_P_t__. 
PTl 
PTl 

0380 
0.1911. 
Oi,O0 

0_41_0__ 
PTl 
PTl, 

042" 
Q43Q 

ENCODE(8.50,11(4))NTGDM 
.__Q_.F0RM.4T.(.1.X..U.._4X.). 

PTl 
PTl 

0440 
0450 

CALL PREPU .74.1...60.14..10. ) 
CALL PREP(3.0.1.1.0.0.0.0) 

PTl 0460 
PTl 0470 

CALL PREPU.l.l.X.Y) 
CALL PREPI5.0..0..1..1.) 

PTl 0480 
PTl 0490 

CALL PREPU.4.5.KK) 
CALL PREP(8.1.8.LL) 

PTl 0500 
PTl 0510 

CALL PREPU.3.9.MM) 
CALL PREP (2.1.1..5.6.5. 5.) 

PTl 
PTl 

0520 
0530 

CALL PREP(3«0,2,6,0.0,0,0) 
CA1L PREP(4.15.15.X1.Z1) 

PTl 
PTl 

0540 
0550 

CALL PREP(5.0..0..AXSL.AXSL) 
._CAkL_.PREPJ.6_._CSLX..C_Sk__._Q_._3._2_3HL00KJ.̂  

PTl 
PTl 

0560 
0570 

CALL PREP(6.AXLX.AXLY,7.2.11HTARGET 
CALL PREP17,-0,-0,0) 

AXIS) PTl 
PTl 

0580 
0590 

CALL 
CALL 

PRLPI2.2.9. .5.6.5.,j.) 
PRLP(3,-,2.6. , . . ) 

p n 
PTl 

06"0 
"6 1" 
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CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL. 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
_QALL_ 

PRLPI4 
PREP(5 
PREPI6 
PREP(6 
PREPI7 
PREP(2 
PREPI3 
PREP Ui. 
PRtP(5 
PREPI8 
PREP ( 
PREP(3 
PREP (4 
PREPJ5 
PREP16 
PRLPI6 
PREPt 1 
PREP ( 
PREP(3 
PREP(4 

CALL 
CALL 
CALL 
CALL 
END 

PREP(5 
PR£P__6_ 
PREP(6 
PREP(7 

15 
u 
CS 
AX 
-0 
5 
0 
1, 
0. 
4, 
,3 
0 
15 
__.• 
CS 
AX 
-0 
l \ 

6, 
15 

.15.X 

. 0 . . A 
LX.CS 
LX.AX 
i.-0.' 
7.5,1 
1.1._ 
1__*^ 
. i i . . . 

'« » I I_> 
. 1 . . . 
2.6.0 
.15.X 
„y *_»A 
• LX.CS 
LX..AX 

2.Z2) 
XSL.AXSL) 
LY,' ,^.24HL°°1' I"G T"l- APO 45 "" ?^\ 
LY.7.2.11HTARGFT AXIS) 
) 
.5,.5,8.) 
.1 »n , ') 

4,8.) 

6,5. 
»r,,C 
3.Z3 
XS.L 

,5. ) 
.") 
) 
AXSL) 

LY»i',3»24HL00KIKG TOWARD 90 OR 270) 
LY,7,2»11HTARGET AXIS) 
i) CO) 

_• ' 
2 .6". 0, 
.15.X4.Z4) 

'•____« 
. " • 

0. 
CS 
AX 
-0 

.0. .A 
LX.CS 

XSLi 
LY, 

LX,AX 
,-0,0 

LY.7 
) 

AXSL) 
•. _ _ j>j_ L.Q O < I N G TOWARD 
"»2~. 11HTARGFT AXIS) 

13"S OR 315) 

PTl 
PTl 
PTl 
»T1 
PTl 
PTl 
PTl 
PJ__ 
PT1 
PTl 
PTl 
PTl 
PTl 
PTl 

"6 2" 
" 6 " 
"64" 
"65" 
"66" 
067" 
068" 
__?_ 
07"" 
071" 
0 7 2." 
"73" 
074" 
0750 

PTl 
PTl 

0760 
077" 

PTl 
PTl 

"pfT 
PTl 

0780 
0790 
"08"0 
0810 

PTl 
PTl 

0820 
0830 

PTl 
PTl 

0840 
" 8 5 " 

" T l 0 8 6 " 
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APPENDIX C 

Input and Output Examples from PODVI 

This appendix contains a copy of the computer listing from a run of PODVI (Probability of 
Target Detection Volumes.) This program was run using data from Flight 74. The given data 
includes: 

1. Atmospheric data from Flight 74. 
(No optical system used.) 

2. Average solar zenith angle of 41.5 . 

3 . Pine tree background. 

4. Target object is painted haze grey. 

5. Target diameter is 100 feet. 

6. Detection probability is 50%. 

LOOK INC TOURRO 0 OR 160 

pBf^RH BFCTinNR OF 60 PERCENT PROBABILITY flf HETECTION, VpLUfl-

jMhn fytift 

.00K1NC TOURRD 90 OR 170 

JMTTT R*'R 

.OOKINC TOURRD 46 OR 225 

OOKINC TOURRO 136 OR 016 

jy_*FT an IB 

D18T FROn TRRCET RX18 FOR 60 PROB OF OETECT X INC • 180000 F 

Figure C- l . Plot of data produced by this program. 

;FT a*'3 
a-OOKINC TOURRD 90 OR 270 

ppf|BB BFCTinNR OF 70 PERCENT PR08R81LITT Of P.ETgCTjQrj VOLUME , 

LOOK I NO TOURRO O OR iao J |.OOKINC TOURRO 46 OR 226 

FT R.IB 

iFT R*"i 

LOOK INC TOURRO 136 OR 316 

FROn TRROET RX18 FOR 70 PROB OF OETECT X INC » 180000 F 

Figure C-2. Plot of data produced by th is program, 
when probabil i t ies of target = 70%. 

pPOBR BFPTtriNB OF 80 PERCENT PRnnpBII 1TY OF OFTFCTION, VpLUpE 

LOOKINC TOURRO 0 OR 160 \ J.OOKINC TOURRD 46 OR 226 

H R*"i 
oLOOK INC TOURRD 80 OR 270 

fj-*FT H.XIB 

fWfiFT "*"i 

.OOKINC TOURRD 135 OR 316 

0I8T FROn TRRCET RX18 FOR 90 PROB OF OETECT X INC - 140000 F 

Figure C-3. Plot of data produced by th is program, 
when probabil i t ies of target = 90%. 
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LOOKING TOURRO 0 OR 180 

pRqSB RFCT^NB OF 60 pFRCENT PROBABILITY OF OETECT ION, VOLUTE 

*a«_ .axis. 
o LOOK INC TOURRO 80 OR 270 

.OOKINC TOURRO 45 OR 226 

•afU4-
.OOKINC TOURRD 136 OR 316 

j-a.RJT a. ig 

DIST. FROn TRRCET RXI8 FOR 60 PRUB. OF OETECT X INC = 18000 F 

Figure C-4. P lo t of data produced by th i s program, 
when target diameter = 10 feet and 
probabil i t ies of target detect ion = 50%. 

pRqSS BECKONS OF 60 pFRHFNT PROBABILITY Of qFTFCTION, «Q1 IINF 

LOOKINC TOURRO 0 OR 180 J LOOK1NC TOURRO 46 OR 226 

pROSfi RFCT\nNB OF 60 pFPOFNT 

LOOKINC TOURRD 0 OR 180 

r__... 
ULOOKING TOURRO 80 OR 270 

i . teas*. fa__r ttvn 

PROBABILITY Of qFTCCTION, VQI MnF 

LOOKINC TOURRD 46 OR 226 

j i fflglifr BJflfl. 
.OOKINC TOUARO 136 OR 316 

DIST FROM TRRCET AXIS FOR 50 PROS OF OETECT X INC. 

Figure C-5. Plot of data produced by th is program, 
when target diameter = 1 foot and proba­
bi l i t ies of target detection = 50%. 

Figure C-6. P lo t of data produced by th is program, 
when background reflectance data i s for 
clear water with infinite optical depth. 

0I8T FROn TARGET AXIS FOR 50 PROB OF DETECT. X INC 

CROSS SECTIONS OF 50 PFRCFNT PROBABILITY Of qETECTION, VQI upF 

LOOKINC TOUARD 0 OR 180 J LOOKING TOUARO 46 OR 226 

fT "*"i 
-LOOKING TOURRD 80 OR 270 

FT n*m 
.OOKINC TOURRO 135 OR 315 

ff-ftFT a. IB 

DIST FROn TRRCET RXIS FOR 60 PROB. OF OETECT X INC • 180000 F 

Figure C-7. Plot of data produced by this program, 
when simulated optical system was used 
in conjunction with an atmosphere. 

PRCj-S, SECUPWg Of 68 PERCENT PROBABILITY Of DETECTION, VOLUMF 

LOOKING TOUARD 0 OR 180 LOOKING TOUARO 46 OR 226 

-8*14-

ULOOK1NC TOUARD 80 OR 270 

r^ 
_. 1 - i fAQI_T|_B 

/aanrf lyia 

.OOKINC TOUARO 105 OR 316 

£_____ ___ 
DIST FROM TARGET RXIS FOR 60 PROB. OF OETECT X INC - 800000 F 

Figure C-8. P lo t of data produced by this program, 
when no atmosphere and a simulated 
opt ical sys tem was ut i l ized. 
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PROGRAM PODVI 

JOB 1387 02/R4V66 PA3. 1 

C 

..c... 
c 
.c 
c 
___ 

PROGRAM PllOVl 
.PRO-H'M P O D V I . . . 1 
.POPVI - =R01|»BlLlT 
•THIS PROGRAM PR3V 

..SQL . I IOX.9T . .A .P . . f t 
THE CALLED SEOU-N 
ALTITUDE AMD DIST 
.8 DOWNWARD LOOK IN 
..IHET»;l_D_l_-5 «._.».. 
.FOR 5 AZIMUTHS OF 
.TO .THE SUN,. P..I..0 
•THE PROGRAM WILL 
• 4 HEMISPHERIC CRO 

NOV. 63.. .BARKOOLL. . . .VISLAR. . .UCSD 
V OF DETECTION VOLUME PHASE 1 
ID.S INPUT DATA FOR THE 
RA_3IJ.|Tr OF TARGFT DETFCTION VOLUME. 
C6 OF P>0_RAMS WILL PRINT THE 
AN.E FROM THE TARQET AXIS FOR 
8 ZENITHS OF PATH OF SlOHT. 
.1J.5J.1?0._J1100,95 OFQREES AND 
PATH OF SIQHT WITH RESPbCT 

_i.90.A35,180 DEGREES. 
ALSO PLOT THESE POINTS AS 
S_.SECT1I.NS. 

•VARIABLE INPUTS,.. 
.OPT-OPTION FOR ATMO 
...OPT'O FOR VIE4INQ 
...OPTr-l FOR OPTICS 
„.OPT»«l F£R OPTJCS 
. F N U M B V F L T G M T NU -IR 
.OPTNU _°TICAL SYSTE 
.DIAM.TARGET DlAMETF 
.OBJ»INDEX FOR D1REC 
VoT TARGET" o'BjECT 
•BAC'INDEX FOR DIREC 
.OF BACKSROUND 
, P R O B K « C - N S T A N T FOR 
. PROBABILITY..". FOR 
.1.91 FOR 99 PERCENT 
.NPROB'INTEGER"RSPRE 
•SWI'SWITCH FOR 3UTP 
;AND~COORDINATES. O 
.SW2-SWITCH F Q R PLOT 

. O""FOR NO 3 L O T " 

SPHERIC AND OPTICAL SYSTFM 
THROUGH ATMOSPHERE ONLY 
AND NO ATMOSPHERE 
AND AN ATMOSPHERF 
FOR ATMOSPHERIC DATA 
1 INDEX NUMBER 
R IN FT..NOT TO EXCEED 100 FT. 
TI1NAL. REFLECTANCE PROPERMFS 

113NAL REFLECTANCE PRQPFRM E S 

OEVIATION FROM 50 PERCENT 
30*.l""206 FOR 70, 1.50 FOR 90. AND 
PROBABILITY OF DETECTION 

SENTING PROBABILITY 
JT PRINTINB, 1 FOR CALCULATIONS 
rOR COORDINATES ONLY 
TINB. 1 IF PLOT IS DESIRFD 

..CALLED PROORAMS>TCA. 

OPT»0 
FNUMB 
OlAM> 
OBJ -
BAC>1 
PROBK 

• 74. 
100. 

• 1. 
NPROB 
SWlil 

'""SH-'l 
CALL 

" "CALL" 
CALL 

~BALL 
ISWI.S 
"CALL 
END 

•so 

DATA! 
DATA." 
DATA 3 
fCA L"f0"P"T",FNUMB.3PTNU.DIAM.0BJ.BA c. P . R K. N"P R o B . 
W2> 
PREP(9) 

TARGET DETECTION F_R INFINITE VI-WINO TIME 

PATH OF SIGHT T-IROUOM ATMOSPHERE ONLY 

PROBRAM DATA FR.M FLIBHT NUMBER 74 " 

PROBABILITY OF DETECTION IS SO„?_E?CENT i 

TARGET DIAMETER"1"N FT",""." TOO" 

BACKGROUND FOR TARGET IS PINE TREES 

TARGET IS". HELICAL "AND PTHITeO _R*r' 

http://_i.90.A35
http://S_.SECT1I.NS


AZIMUTH OF PATH" OF ' SISHT WITH RESPECT "TO SUN IS 0 DEGREES 
THETA'180.0 Z«D= 2000. 

4.00, 
,0 
,0 

3STAR. 
3STAR. 

134, 
533. 

00 TR. 
00 TH-

.848 

.719 
BBO' 
BBS' 

197. 80 CO' 4.95 TC'CO' 2 .750 CT'P' .00 !• 1 BBRs 301. 78 
31 "TfTETA'lSO'.D Z'D-

2000. 
4.00, 

,0 
,0 

3STAR. 
3STAR. 

134, 
533. 

00 TR. 
00 TH-

.848 

.719 
BBO' 
BBS' 197. ,80 CO' 4.95 TC'CO' i ,875 CT*P« .00 I' 2 BBR' 375. 

78 
31 

THETA-180.0 Z « D = 6000. ,0 3STAR. 291. ,00 TRn .702 BBO' 197. ,80 CO' 4,95 TC'CO* 1 .597 CT«p« .00 I. 1 BBR' 439, ,/9 

THETA'180.0 Z'O* 8000. ,0 3STAR- 341, ,00 TR' .694 3B0» 197, ,80 CO' " 4.95 TC'CO'"" 1 ."«_0"CT«P» .00 I. 4 6BR° 478, ,28 

THETA'180.0 Z*D = 10000, ,0 3STAR. 388. .00 TR. .683 880' 197. ,80 CO' 4.95 TC'CO' 1 .278 CT'P' .00 I. S BBR' 523, ,11 

THETA»180.0 Z'D = 20000, .0 3STAR. 603, ,00 TR. .646 BBO' 197. ,80 CO' 4.95 TC'CO' .864 Cf'P' .00 I> 6 BBR. 710, _ 
THETA'180.0 Z'D = 40000, .0 3STAR' 928, .00 TR' .603 BBO' 197, .80 CO* 4.95 TC'CO= .563 CT'P' .00 I> 7 BBR .047, ,27 

THETA'180.0 I'O- 60000 .0 3STAR. 1060. ,00 TR. .587 BBO' 197, ,80 CO' 4.95 TC'CO' .488 CT'P' .01 I> 1 BBR«1176, ill 

THETA'180.0 Z*D = 80000, ,0 3STAR. 1076, ,83 TR. .580 BBO' 197, .80 CO' 4.95 TC'CO' .477 CT'P' .01 I' 9 BBR.1191, ,64 

THETA'180.0 Z*D' 100000 ,0 3STAR. 1085, ,39 TR. .577 BBO« 197, ,80 CO' 4.95 TC'CO' .471 ~Cf»P' .02 I«~l6 BBS'1199, ,55 

THETA'180.0 Z'O' 200000 .0 3STAR' 1094, .06 TR. .574 BBO° 197 .80 CO' 4.95 TC«C0= .465 CT'P« .06 I'll 88R»1207, ,55 

THETA'180.0 Z*D= 400000 .0 3STAR. 1094, .38 TR« .574 9.0« 197 .80 CO' 4.95 TC'CO' .465" Cf'P' .20" I -12 B~BR~>l2~07, ,84 

THETA'180.0 Z*D= 600000 
800000 

.0 

.0 

3STAR. 
3-TARi 

1094, 
"1094 

.38 TR. 

. j"R~TR-
.S74 
.574 

BBO' 197 .80 CO' 4.95 TC'CO' .465 CT'P' .45 I>13 BBR-1207 .84 

THETA'180,0 2*D= 
600000 
800000 

.0 

.0 

3STAR. 
3-TARi 

1094, 
"1094 

.38 TR. 

. j"R~TR-
.S74 
.574 BBO' 197 .80 CO' 4.95 TC'CO' .465 CT.p« .79 I«l4 BBR'1267 .84 

CURVES INTERSECT AT AX' .46460 AY= 608609.64926 

T«rnr»i65.o Z*D=- 1931,8 -STAR. 127.15 TR« , ,841 BMO' 143.15 CO' B.75 TC'UO' 4.255 L'T'P' .OS 1 [. 1 dBH' 247,48 

THETA'165.0 Z'D = 3863. 6 3STAR. 251.50 TR« , ,711 BBO» 143.15 CO' 8.75 TC'CO' 2.521 CT'P« .00 ] !• 2 BBR' 313,24 

THETA'165.0 Z'D = 5795. 4 3STAR. 296.91 TR. , ,692 BBO' 143.15 CO- _775"TC'C0- "Z.IB- CT'P"'""" 70TTT' 3 BBR« 395.91 

THETA'165.0 Z*D = 7727. 2 3STAR. 355.36 TR. , ,684 BBO' 143.15 CO' 8.75 TC'CO. 1.890 CT'P' .00 ] !• 4 BBR' 413.22 

THETA'165.0 Z*D« 9659. 0 3STAR. 395.25 TR. , ,674 BBO' 14j;i_- CO"*" " B 7 7 5 T C _tF- T.717CTVP*— .007'"J""BBH- 41177J 

THETA'165.0 Z*D = 
Z*D»" 

19318. 
38.36 ." 

0 3STAR' 
1" _STAIT'" 

502.77 TR« , 
T45.23 TR"» ; 

,635 BBO' 143.15 CO* 8,75 TC'CO' 1.341 CT'P' .00 ! 1' 6 BBH* 9*3,73 

THETA'165.0 
Z*D = 
Z*D»" 

19318. 
38.36 ." 

0 3STAR' 
1" _STAIT'" 

502.77 TR« , 
T45.23 TR"» ; i 9V4 - . 0 * 143.15 to* 8.75 TC'CO' 1.019 CT»P« .01 : |. 7 BBH' /JO. JO 

THETA'165.0 Z«D = 57954. 1 3STAR. 705.70 TR. , .577 880= 143.15 C0« 8.75 TC'CO. .917 CT'P' .01 l> 8 BBR' 718.31 

THETA'165.0 Z*D = 77272. 2 3STAR. 720.0* TR« , ,570 BBO' 143.15 C0» 8.75 TC'CO. .891 CT'P' .01 [s 9 BBR* 801.89 

THETA'165.0 Z*D' 96590. 2 3STAR' 726.11 TR' , ,566 BBO* 143.15 CO' 8.75 TC'CO' .879 CT'P' .02 I'lO BBR' 807,20 

THETA'165.0 Z*D = 193180. 5 3STAR. 732.52 TR. ,563 BBO* 143.15 C0«" 8.75 TC'CO." ".847CT'P« .06 I'll -BBR' 813.06 

THETA'165.0 Z -' 
7'D = 

386360. 
57954.7 

9 3STAR. 
4 35T AR. 

732.78 TR. .562 8B0> 143.15 CO' 8.75 TC'CO' .866 CT'P' .22 1.12 BBR' 813.30 

THET»«165.0 
Z -' 
7'D = 

386360. 
57954.7 

9 3STAR. 
4 35T AR. 

732.78 TR. 
,562 BBO' 143.15 CO' B.75 TC'CO' .864 CT'P' .48 l>13 BBH. 113,30 

THETA'165.0 Z _s 772721. 9 3STAR' 732.78 TR. .562 BBO' 143.15 CO* 8.75 TC'CO' ,866 CT'P' .85 I.14 BBR' 813,30 

THETA'165.0 Z*D = 965902. 4 3STAR. 732.78 TR. .562 BBO* 143.15 CO' 8.75 TC'CO' .866 C"T'P« 1 i.35 I.'lS 8BR. 813.30 

CURVI =S INTERSECT 

Z«D» 1732. 

AT AX. 

1 3STAR. 

.86637 

137.58 TR. 

AY' 777662.12134 

THETA.150.0 

=S INTERSECT 

Z«D» 1732. 

AT AX. 

1 3STAR. 

.86637 

137.58 TR. .846 BBO' 127.12 C0= 18.16 TC'CO' 7._6 CT.Ti' - .00 I. 1 BBR' 245.11 

THETA.150.0 Z«D = 3464. 1 3STAR. 261.02 TR. .697 BBO' 127.12 CO' 18.16 TC'CO' 4.601 CT'P' .00 I. 2 BBR. 349,60 

THETA'150.0 Z'D' 5196. 2 3STAR' 323.10 TR« .666 BBO* 127.12 CO* 18.16 TC'CO' 3.768 CT'P' .00 I' 3 BBR' 407,70 

THETA'150.0 Z«D = 
Z'D = 

6928. 
8660. 

2 3STAR. 

3 3STTR-. 
374.63 TR. .658 BBO' 127.12 CO' 18.16 TC'CO' J.314 CT'P' .00 I< 4 BBR. 4JB.28 

THETA'150.0 
Z«D = 
Z'D = 

6928. 
8660. 

2 3STAR. 

3 3STTR-. 
374.63 TR. 

.651 -.0° 127.12 C0« 18,1* TC'CO. 2.895 CT'P' .00 I. 9 BBR' 510.VO 

THETA'150.0 Z'D = 17320. 6 3STAR. 565.4? TR. .609 BBO' 127.12 C0« 18,16 TC'CO' 2.187 CT'P' .00 I. 6 BBR. 642,81 

THETA'150.0 Z'D' 34641. 2 3STAR. 769.99 TR' .566 BBO' 127.12 CO" 18716 TC'CO' -17551 CT'P' .01 ]."7 "BBR' 841,90 

THETA'150.0 Z'D* 51961. 8 3STAR. 873.28 TR« ,546 BBO° 127.12 CO* 18,16 TC'CO' 1.336 CT'P' .01 I> 8 BBR* 942,64 

THETA'150.0 Z*D = 69282. 4 3STAR. 906.48 TR. ,537 BBO' 127.12 CO' 18,16 TC'CO'-17271 CT'P' .01 I« 9 BBR» 974,71 

THETA'150.0 Z*D = 
Z*D = 

86603. 
173206. 

0 3STAR. 
0 3STAR. 

915.45 TR. 
9267V9~TR« 

,532 BBO' 127.12 CO' 18,16 TC'CO' 1.249 CT'P' .02 I.10 BBR' 983.10 

THETA'150.0 
Z*D = 
Z*D = 

86603. 
173206. 

0 3STAR. 
0 3STAR. 

915.45 TR. 
9267V9~TR« .527 BBO* 127.12 CO' 18,16 TC'UO' 1.224 CT'P' .06 I'll B B M ' 993.14 

THETA'150.0 Z'D = 346411. 9 3STAR. 926.82 TR. .526 BBO* 127.12 CO' 18.16 TC'CO' 1.223 CT'P' .20 1.12 BBR' 993,73 

THETA.150.0 Z*D = 519617. 9 3STAR. 926.92 TR. .526 BBO' 127.12 CO"' lS.liTC'CO' 1.223 CT'P' .45 1.13 BBR' 993,73 

THETA'150.0 Z'D' 692823, 8 3STAR. 926.32 TR. .526 BBO' 127.12 CO' 18.16 TC'CO* 1.223 CT'P' .80 i«14 BBR' 993,73 

THETA'150.0 Z'D = 866029. 

ES INTERSECT 

Z'D = 1414 

8 3STAR. 926.B2 TR. .526 BBO< 127.12"_"«" 18.16 TC'CO' 1,223 CT'P' : L.26 I'lJ flBR« 993,73 

CURV 

Z'D = 866029. 

ES INTERSECT 

Z'D = 1414 

AT »X» 

.2 3STAR. 

1.22262 

119.48 TR." 

AY' 852920.47382 

"."B"4"i"~BB0'"" 127.12" CO* "."7.50" Y.Vc'o". "".To" THETA'135.0 

Z'D = 866029. 

ES INTERSECT 

Z'D = 1414 

AT »X» 

.2 3STAR. 

1.22262 

119.48 TR." 

AY' 852920.47382 

"."B"4"i"~BB0'"" 127.12" CO* "."7.50" Y.Vc'o". r2"."9"."7"""cfVpV" "".To" T-"i "B8"R-"22_V.« 
I. . BBRs 309.03 THETA'135,0 Z'D = 

1 Z'D' 

282B 
4242 

.5 3STAR. 

.7 3STAR. 
223.48 TR. .673 8B0* 127.12 CO* 27.50 TC'CO' 7.615 CT'P' .00 

T-"i "B8"R-"22_V.« 
I. . BBRs 309.03 

THETA'135.0 

Z'D = 
1 Z'D' 

282B 
4242 

.5 3STAR. 

.7 3STAR. 313.49 TR. .618 360* 127.12 CO* 27.50 TC'CO' 5.512 CT'P' .00 I* 3 BBR' 392.07 

THETA'135,0 
THETA'135.0 

1 Z'D' 
1 Z«D' 

5656 
7071 

.9 3STAR. 

.1 3STAR. 
366.93 TR< 
438.41 TR. 

.605 BBO' 

.398 "BBO* 
127.12 CO' 
127.12 C0» 

27.50 TC»CO= 
-7."50""T"C"'"C--

4.764 CT'P» 
""4"."0"6T""CfVp"'"" 

.00 
""."00 

1. 4 BBR> 443.81 
T-""*""BBR"«"»14"."4* 

THETA'135.0 1 Z'D = 14142 .3 3STAR. 598.B5 TR. .557 BBO* 127.12 CO' 27.50 TC'CO' 2.910 CT'P* .00 !• 6 BBR' 6*9,70 

THETA.135.C 1 Z*D = 28284 .5 3STAR. 762.33 TR.- .5-0 BBO* 127.12 CO' "27750TCVC0"- 2.1"5"(f TT'P' .01 "fi" 7"6BT»i""8"j7.40 

THETA«135.C 1 Z*D = 

!"__« 
42426 
T55_" 

.8 3STAR. 

.0 3STAR. 
858.44 TR. .486 BBO* 127.12 CO' 27,50 TC'CO. 1.847 CT'P' .01 I. 8 BBR. 920.24 

THTTA.135.C 
1 Z*D = 

!"__« 
42426 
T55_" 

.8 3STAR. 

.0 3STAR. 908.08 TR' .473 BBO' 127.12 CO' 27.50 TC'CO' 1.708 CT'P' .01 I. 9 BBR. 9*8.22 

THETA'135.[ 1 Z'D* 70711 .3 3STAR. 924.96 TR« .466 BBO* 127.12 CO' 27,50 TC'CO' 1.656 CT'P' .02 1*10 BBR' 984.22 

THETA.135.( 1 Z*D = 141422 .5 3ST»R- " "9"4"1"."49"-TR"."-745?""BB"6"*" 127.12 CO* ""27","5"0""TC"'"C0"'" l.Tf97 ET'P' .06 I'll BBR' 999.5"J 

THETA'135.0 Z*D= 
THETA'135.0 Z*D= 

282845 
424267 

.0 3STAR. 

.5 3SfAR." 
943.18 TR. 

" "9"4"3";_rrTR"."-
,456 BBO* 
745T"8_0"*" 

127.12 CO' 
" "12"7".l_""eo"; 

27,50 TC'CO* 
~"-775"0"Yc"'CTi 

1.591 CT'P' 
""l"r5"9l""CfVpi"" 

.20 ....... 1*12 B8R.1001.il 
T-VS"iBR"«l6"0T."l2" 

THETA"135.1 ) Z'D = 
) Z*0"= 

565690 
707112 

.0 3STAR. 943.20 TR. .456 BBO' 127.12 CO' 27.50 TC'CO' 1,591 CT'P* .79 I.14 BBR.1001.12 

THETA. 135", ( 
) Z'D = 
) Z*0"= 

565690 
707112 .6 3STAR. 943.20 TR. .456 9B0* 127.12 CO' 27.50 TC'CO' 1.591 CT'P. 1.25 L I S BBR.1001.11 

THETA.135.1 ) Z'D = 

/ES IN 

D Z»D = 

1060668 

TERSECT 

.8 3STAR. 

•AT A*' " 

943.20 TR» 

"" 1.5912" 

.456 BBO* 127.12 CO' 27.50 TC'CO. 1.591 CT'P" 2.80 1-16 BBR.1001.12 ) Z'D = 

/ES IN 

D Z»D = 

1060668 

TERSECT 

.8 3STAR. 

•AT A*' " 

943.20 TR» 

"" 1.5912" '—AT- "78402T.J4614" CUR\ 

) Z'D = 

/ES IN 

D Z»D = 

1060668 

TERSECT 

.8 3STAR. 

•AT A*' " 

943.20 TR» 

"" 1.5912" '—AT- "78402T.J4614" 

THETA«120.I 

) Z'D = 

/ES IN 

D Z»D = 1000 .0 3STAR. 123.00 TR' .870 BBO* 155.03 CO' 11.45 TC'CO' 5.989 CT'P' .00 !• 1 BBR. 217.82 

THETA.120. D Z*D' 20TrOTO _STAR!" '"_-4-.-_TTTRT "V8T8 -B.«" "TST;.. ..• "_-745""TC"'"-ir'" T.wmvf<r "70. Tm_'"-T»70T 
THETA>120.I 0 Z'D = 3000 .0 3STAR. 298.00 TR. .559 BBO* 155.03 CO* 11.45 TC'CO' 2.580 CT'P' .00 !• 3 BBR> 3*4,68 

THETA'120. 0 Z*D = 40TJ0 vr _5T«nv ~~S7T:Trt~Tf* -7ST2" BBO"' " T 5 y : _ _r«" "T174-5~TT.'X0-'" -_;_T-T7TVp-.-- "70T"Ti""«""BBW'-"*¥07ST 
THETA'120. 0 Z'D* 5000 .1 3STAR. 414.00 TR. .495 BBO* 155.03 CO' 11.45 TC'CO' 1.790 CT'P' .00 !• 5 BBR' 4*0.** 

-TH-TA __U. 0 _»U" 1UUUU ,1 _TAR» 749.00 IR. .463 BHO* 199.0. _ » 11,45 Tt'LO" l.UU- CT'P' . OD 

THETA'120. 0 Z«D = 20000 .3 3STAR. 896.00 TR. .411 BBO* 155.03 CO' 11,45 TC'CO' .760 CT'P' .00 !• 7 BBR' 999,70 

THETA«120~. 0 Z*D« !~ UTJTOTJ 74"3-TAR- _0_70_T*V "."SB? "BBTf." —T5_-:_~-CT_» "Tr."4T"T-'Cir» "7-WtTVPV- "70T"Ti""i"-BBliX07»727 

THETA'120. 0 Z*D = 40000 .5 3STAR' 1110.00 TR» .364 BBO« 155.03 CO' 11.45 TC'CO' .553 CT'P' .01 I> 9 BBR.11*6.37 

THETA'120,-0 Z*D = : —5Tnitnr;"7--JSTATT- -l"50VOTr"TRV ""."JS^-BBT'-"T_7.-~"Cir* "TI74T"TCVCr' —;T__""CT-F'"" •"7D7"Tinr"_B1,'T2T475T 
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THETA'120.0 Z'D' 100001.3 3STAR. 1200.74 TR. 
THET A - 1 . 1 ) . 0 - "° -0U0U..6 -STAR. 180/.73 TR. 329 BHO* 

THETA'120.0 Z'D' 300003.9 3STAR> 1207.98 TR. .329 BBO' 
THETA"'"12.70""T'-'«"40_-'r."2 _ 5 T»_ _-S'07;-jr«"TRV"737»~B_v-

.333 BB0° 155.03 CO' 11.45 TC'CO' .472 CT'P' .0* I'll BBR'1212.37 
155.03 CO' 11.45 TC'CO' .464 CT'P' 
155.03 CO' 11.45 TC'CO* .464 CT'P* 
•_-y;_:Tj-'~Tr."4T_rc-ov—'.wrzrvr*-

.20 I-II BBR.128B.76 

.45 I'll BBR'1288,99 

."7TrT-V4""BBU-T259"."00" 

CURVES INTERSECT AT Ax* •46401 Ay. 3Q4136.3372* 

• T H E T A » 1 0 S ; . T ' i r « - 5T7V7-3STATjr " " Y I - 7 T 4 - T R - V8V7 _BU»"" - _ - 7 V 3 " - 0 ' « - - " 7 7 8 1 " "TC*TOV • T ; 9 7 Z - C T * T ' i " _ VOTTT- • _ " _ * « " - T 7 7 4 T " 
THETA'105.0 Z ' D ' 1 0 3 5 . 3 3STAR. 2 3 1 . 4 0 TR« . 7 6 3 BBO' 2 2 5 . 1 3 CO' 7 . 8 1 TC'CO' 3 .330 C T ' P ' . 0 0 I ' 2 BBR' 4 0 3 . 2 8 

' -THETA»T05;TrT 'O- " " W W O _ST-T*r " " • J 3 T ; O T - T R - ' - 75T8""B_»-" " _ J 7 1 " - " T 0 T - "77-V "TT'TOV " 7 ; r ! V " C T » T f i : " 7 0 . T i " " J " * - R ' " " * T 9 7 3 T " 
THETA'105.0 Z ' D ' 2 0 7 0 . 6 3STAR. 4 7 6 . 1 8 TR. . 4 4 6 BBO' 2 2 9 . 1 3 CO* 7.81 TC'CO' 1 . 3 6 1 C T ' P * .00 I ' 4 BBR. 3 7 6 . 6 1 
I H b M _ 0 9 , 0 Z'U« - 9 B B . 3 .STAR' 5 8 7 . 4 8 T * . . 3 6 2 BBO* 229.13 CO' 7.81 TC'CO' .052 CT'P' .00 I . 9 BBR> 8 (0 ,01 
THETA'105.0 Z*D» 5 1 7 6 . 3 3STAR. 9 9 0 . 1 2 TR» . 2 5 6 BBO* 2 2 5 . 1 3 CO' 7 . 8 1 TC'CO' . 430 C T ' P ' .00 . ! • t B B R ' 1 0 4 7 , 7 * 

• • T H E T « 1 0 5 " ; 0 - r * D V - - - n r j s r n r - J S T - i r - "I3H97I-B""TRV- _ _ " « " _ _ " " 7 2 9 7 1 . TJOT-" 7 7 _ " "TC*TO» " 7 2 7 T - C T » l f i " " 7 0 _ - T - - 7 " - B R - T * T » V 6 F " 
THETA'IOS.O Z ' D ' 1 5 3 2 9 . 5 3STAR' 1 5 2 5 . 8 9 TR. , 1 9 7 BBO' 2 2 9 . 1 3 CO' 7 . 8 1 TC'CO' . 2 2 1 C T ' P ' . 0 1 I ' 8 B 8 R . l S 7 0 . 2 1 
THETA'105."0""r*DV- _ T m r _ T ~ _ T » l » - ' " I -7B73TTTRV- 7177 " 8 BTI*" " - 2 5 7 W r o * " • 7 7 B 1 - "TC'UOV "71"BZ""CT»Tfi"- V O r ' T - "- _BRiT7VB"."3T" 
THETA.103.0 Z ' D ' 2 5 8 8 2 . 6 3STAR. 1 8 0 7 . 6 9 TR> , 1 6 4 BBO' 229.13 CO' 7 . 8 1 TC'CO' . 1 5 6 C T ' P t . 0 2 I ' l O B B R ' 1 8 4 4 . 9 * 
I H E I A H U 5 . U Z"U» 5 1 7 6 3 . 1 -STAR' - 1 - 9 . 0 - TR' , 1 3 2 BBO* . - 9 . 1 - LO' / . H I T O L D " . 1 0 / CT'P» . 06 I ' l l B B R . 2 1 9 8 , 9 1 
THETA'105.0 Z ' D ' 1 0 3 5 3 0 . 3 3STAR. 2 1 9 0 . 9 6 TR> , 1 1 9 BBO' 2 2 9 . 1 3 CO' 7 . 8 1 TC'CO' .095 C T ' P ' .20 t - 1 2 B B R . 2 2 1 7 . 8 1 

CURV€S I NT_T»SECT~«r-AYi—' " " . T O W ™_YV "-7T417-" -T4" " 

THETA' 1 0 0 . 0 Z ' D ' 3 4 7 . 2 -STAR' 138 20 TR. ,910 BBO* 2 7 3 . 0 2 CO' 7 . 2 5 TC'CO" 4 . 6 7 2 C T ' P ' .00 I . 1 BBR> 386 9 * 
THETA' 10070 Z'D*"' "wwrsrtici "276" -«T"T*r- ;¥2T_W'"" "-.7.70T2-0"'" "77.B" "T"C*'C"OV •-7J7-"CTi>"i" "700"" T - T ' • W W -*|-
THETA. 10 0.q__Z'_D'__ 

1 0 0 . 0 Z ' D ' 

1 0 4 1 . 7 3STAR. 411 73 TR. .674 BBO* 2 7 9 . 0 2 CO' 7 .25 TC'CO' 

.00 I> 4 BBRs 672 THETA. 
10 0.q__Z'_D'__ 

1 0 0 . 0 Z ' D ' 1 3 8 9 . 0 3STAR. 525 97 TR: .534 BBO* 2 7 5 . 0 2 CO* 7 .25 TC'CO: 1 . 5 8 1 C T ' P ' .00 I> 4 BBRs 672 70 
THETA. 1 0 0 , 0 Z ' D : 1 7 3 6 . 2 3STAR. 640 2? TR: .437 BHO* 2 7 5 . 0 2 C0= 7 .25 TC'CO. 1 .147 C T ' P ' .00 I . 5 BBR. 7*0 53 
THETA. 1 0 0 . 0 Z ' D * 3 4 7 2 . 4 3STAR. 1098 16 TR: .167 BBO* 2 7 5 . 0 2 CO* 7 .25 TC'CO: . 2 9 1 C T ' P ' .00 I . 6 BBR.1144 02 
THETA. 1 0 0 . 0 Z ' D ' 6 9 4 4 . 9 3STAR. 1465 39 TR. . 1 2 6 -BO* 2 7 5 . 0 2 C0= 7 .25 TC'CO' . 167 CT'P» .00 I . 7 BBR.1500 21 
THETA. 1 0 0 . 0 Z ' D : 1 0 4 1 7 . 3 3STAR. 1624 19 TR. . 1 0 9 BHO* 2 7 5 . 0 2 CO. 7 .25 TC'CO. . 1 3 2 C T ' P ' . 01 I . 8 BBR.1654 23 
THETA. 1 0 0 . 0 Z ' D * 138H9.8 3STAR. 1742 25 TR. .096 BBO* 2 7 5 . 0 2 CO* 7 .25 TC'CO' . 108 C T ' P ' . 0 1 I . 9 888=1769 36 
THETA. 1 0 0 . 0 Z ' D : 1 7 3 6 2 . 2 3STAR. 1874 49 TR: .087 BBO* 2 7 5 . 0 2 C0= 7 .25 TC'CO: . 0 9 1 C T ' P ' . 0 2 I . 1 0 BBR.1898 37 
THETA. 1 0 0 . 0 Z'U= 3 4 7 2 4 , 4 3STAR. 2350 31 TR: . 0 6 1 BBO' 2 7 5 . 0 2 CO: 7 .25 TC'CO: . 0 5 2 C T ' P : .06 I ' l l BBR.2367 18 

CURVES INTERSFCT AT Ax. . 05462 AY= 1 3 4 2 5 . 3 9 8 7 5 

THETA. 9 5 , 0 Z ' l ) . 1 7 4 . 2 3STAR. 130 it TR: . 9 1 7 3B0'= 5 1 0 . 2 5 CO. 3 . 4 5 TC'CO. 2 . 6 9 5 C T ' P ' .00 1 . 1 BBR. 598 71 
THETA. 9 5 . 0 Z'D= 3 4 8 . 4 3STAR. 261 29 T * . . 929 BBO* 5 1 0 . 2 5 CO' 3 . 4 5 TC'CO. 2 . 1 3 1 C T ' P ' .00 I . 2 BBR. 684 43 
THETA. 9 5 . 0 Z ' D : 5 2 2 . 6 3STAR. 391 9? TR: .736 -B0= 5 1 0 . 2 5 CO* 3 . 4 5 TC'CO. 1 .686 C T ' P ' .00 | . 3 BBR. 767 34 
THETA. 9 5 . 0 Z ' U : 6 9 6 . 8 3STAR. 522 58 TR. .685 -BO. 5 1 0 . 2 5 C0= 3 . 4 5 TC'CO. 1 . 3 8 1 C T ' P ' .00 | . 4 BBR. 871 85 
THETA. 9 5 . 0 Z'D= 8 7 1 . 0 3STAR. 653 22 T * . .574 <iBO« 5 1 0 . 2 5 CO. 3 . 4 5 TC'CO. 1 .068 C T ' P ' .00 I . 5 BBR. 946 28 
THETA. 9 5 . 0 Z ' D : 1 7 4 1 . 9 3STAR. 1039 35 TR. .105 _ 0 « 5 1 0 . 2 5 CO* 3 . 4 5 TC'CO. . 3 0 1 C T ' P . .00 I . - 6 BBR.1138 63 
THETA. 9 5 . 0 Z ' D : 3483 .B 3STAR. 1491 93 TR. .029 BBO* 5 1 0 . 2 5 CO* 3 . 4 5 TC'CO: .034 CT 'P" .00 | . 7 BBR'1506 97 
THETA. 9 5 . 0 Z'D= 5 2 2 5 . 8 3STAR. 1710 32 TR. . 0 1 9 -BO* 5 1 0 . 2 5 C0=' 3 . 4 5 TC'"C- = ' . 020 CT'P= . 0 1 I"« 8 BBR=1720 12 
THETA" 9 5 . 0 Z ' D * 6 9 6 7 . 7 3STAR. 1886 44 TR. . 0 1 8 BHO: 5 1 0 . 2 5 CO' 3 . 4 5 TC'CO. . 017 CT'P ' . . 0 1 I . 9 BBR.1895 56 
THETA. 9 5 . 0 Z ' D : 8 7 0 9 . 6 3STAR. 2083 96 TR. . 0 1 6 3B0> 5 1 0 . 2 5 CO. 3 . 4 5 TC'CO. .014 C T ' P . . 0 2 1:10 BBR.2092 24 

CURVES INTERSFCT AT Ax. .01484 Ay. 8 0 5 7 . 1 6 5 5 7 

AZIMUTH OF PATH Of SIGHT WITH R.S -CT T3 SUN IS 0 OEGREES 

ZENITH OF PATH OF SIGHT o 180 DISTANT TJ TARGET AXIS = 0 ALTITUDE . 608610 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT . 165 DISTANT T. TARGET AXIS « 208430 ALTITUDE . 777662 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT « 150 DISTANT T3 TARGET AXIS « 492397 ALTITUDE . 852920 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT » 135 DISTAN.E T3 TARGET AXIS * 783971 ALTITUDE = 784021 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT . 120 DISTANCE TO TARGET AXIS : 526742 ALTITUDE » 304136 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT « 105 DISTANT TJ TARGET AXIS » 253529 ALTITUDE . 67941 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT « 100 DISTANCE TJ TARGET AXIS : 189568 ALTITUDE ' 33425 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT » 95 DISTANT TD TARGET AXIS ' 92133 ALTITUDE » 8057 CONTRAST IS POSITIVE 
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THETA. 
THETA: 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA: 

AZI 
1 8 0 . 0 
180". 0' 
1 8 0 , 0 
1 8 0 . 0 
1 8 0 . 0 
1 8 0 . 0 
1 8 0 . 0 
1 8 0 . 0 
1 8 0 , 0 
1 8 0 , 0 
1 8 0 . 0 
1 8 0 . 0 
1 8 0 . 0 
1 8 0 . 0 

MUTH OF PATH 
Z'D. 2000. 
Z'D = " 40U0, 

6000, 
8000, 

10000, 
20000, 
40000, 
60000. 
80000. 

100000. 
200000, 
400000. 

Z'D: 600000, 
Z'D: 800000" 

OF SIGHT 
0 3STAR. 
T 

Z'D = 
Z'D' 
Z'D = 
Z'D' 
Z'D: 
Z'D: 
Z'D = 
Z'D = 
Z'D = 
Z'D = 

3ST»R« 
3STAR. 
3STAR. 
3STAR. 
3STAR. 
3STAR. 
3ST-R-". 
3STAR. 
3STAR. 
3STAR. 
3STAR. 
3STAR. 

WITH RF3PECT 
134.00 TR. , 
833.08 T R : , 
291.00 TR. 

TO SJN IS 
847 tJR0 = 

341. TR." on 
388.00 TR. 
603.00 TR. 
928.00 TR: 

1060.00 TR_ 
1076.83 TR. 
1085.39 TR. 
1094.06 TR. 
10 9 4 . 3 8 T R . 
1094.38 TR. 

T0~947JR n . 

. / I B BUD* 

. 700 BBO* 

. 6 9 3 BBO* 

. 6 8 2 BBO' 

.644 BBO»" 

.603 BBO* 
,387 BBO' 
,580 BBO* 
,377 BBO* 
,574 BBO' 
,574 BBO* 
,374 BBO" 

45 DEGREES 
1 9 7 . 8 0 CO' 
197.BO CD> 
1 9 7 . 8 0 CO* 

"197.80 "CTJ- -
1 9 7 . 8 0 CO' 
197780 CO'" " 
1 9 7 . 8 0 CO" 

,374 BBO* 

197.80 C0« 
197.80 CO' 
197: SO CO"'"" 
197.80 CO' 
"197:-. "C0»"" 
197.80 CO* 
197.BO CO' 

4 . 9 5 
"4T?T 
4 . 9 5 

" 4 . 9 5 
4 . 9 5 

"4795" 
4 , 9 5 

TC'CO' 
TC'CO' 
TC'CO' 
TC'CO." 
TC'CO' 
TC'CO." 
TC'CO' 

"4T9T" 
4 . 9 5 

"4795 
4 .95 

"4795" 
4 . 9 5 

"4T95" 

TC'CO. 
TCCO» 
TC'CO"-
TC'CO' 
TCVCO":" 
TC'CO' 
TC'CO. 

2.747 C T . 
1.873 CT' 
1.595 CT' 
"1741- CTV 
1.276 CT' 
" "._7"tT"»" 
.563 CT' 
.468 CT* 
. 4 7 7 CT» 

""."47T"fT* 
. 4 6 5 CT* 

-"."465"CT*" 
. 4 6 5 CT* 
.445 CT. 

.00 I ' 1 
76TTT 
. 0 0 I ' 
;o."T-" 
. 0 0 1> 
,"0"0""1." 
.00 I« 

nrrr 
.01 l> 9 
."8"-"TiV«' 
.06 I ' l l 
."2"0""T*1-" 
.45 I ' l l 
.79 1.14 

B8R: 301.46 
BBR* 375.04 
BBR> 429.51 
"B_i""*78.02" 
BBR° 322.92 
"BB*_ 730747" 
BBR.1047.27 
BBR.1174.ll" 
BBR.1191.64 
BBH -"11*975 9" 
BBR.1207.95 
"BB«»i2077S"4" 
BBR.1207,84 
BBR.1207,64 

CURVES INTERSECT AT AX' .46460 AY' 608609.64926 

THETA .63.0 T'D=" 1931 8 3STARH- 154- 04 TRS .841 BBO* 131.B7 -0 = 9.09 TC*CO= 3.B04 CT*P* .00 l« 1 BBR' 264 87 
THETA.165.0 Z'D: 3863 6 3STAR. 260 59 TR. .711 BBO* 131.87 CO* 9.09 TC«CO= 2.404 CT»P» .00 l> 2 BBR' 3*4 31 
THETA.165.0 Z'D. 5795 4"3STAR. 3-8" "S?"TRs 7692" BBO'"" T3T787" CT*" "r.-07"Tc _r= 7;_7"rr*-P'""- 70"0""T5""3""BBR-""*T0" -o»—" 
THETA.165.0 Z'D = 7727 2 3STAR' 365 45 TR. .684 BBO' 131.87 CO. 9.09 TC'CO: 1.799 CT'P'- .00 K 4 BBR. 495 60 
THETA.165.0 Z*D = 9639 0 3ST»R'" ~4IT 5--TT'' ."674 "BBO » -T3V:-7-X0"=~ ""TTOV-T-lXr: T:-61T--T*-p«"- 70TT"Ti"'9""BBRi""91fO" " 4 7 " 
THETA'165.0 Z*D = 

ZTD-
19318 0 3STAR' 574 45 TR» .635 BBO' 131.87 CO" 9.09 TC'CO' 1.157 CT*P' .00 I* 6 BBR' 698 24 

THETA'165.0 
Z*D = 
ZTD- 38636 1 dSTAR. 82/ 2? TR. .5V4 BHO" 131.B7 C0» 9.09 TC*CO: .787 CT*P» .00 I' 7 BUM. 90S 99 

THETA.165.0 Z'D. 57954 1 3STAR. 933 23 TR. .577 BBO* 131.87 CO* 9.09 TC'CO. .684 CT'P' .01 I' 8 BBR.1009 39 
THETA.165.0 Z'D=" 77272 23-TAR-.-- "954" "3V"TR".-•;"57."_-'»" "Y317B7"_"'" ""9709""T_¥_0~-- "";T6T"CT*l»i— 70T"T-""9""BBT'-T079" . . _ . . „ . 

THETA.165.0 Z'D' 96590 2 3STAR. 962 35 TR. .566 BBO* 131.87 CO* 9,09 TC'CO: .455 CT'P' .02 1*10 BBR.1017 09 
THETA'165.0 Z'D* 193180 5 _TAR«- "970" 9<-TR- V36"3-BB"0"!~ "1 _-:87"-co-»" ""9709-"TC«T;ira- "-;--4_--CTVP«"" 7 0 . T « « -BR»T0T5~ - 0 T—-
THETA'165.0 Z'D = 

-pros 
386360 9 3STAR. 971 20 TR. .562 BBO' 131.87 CO' 9,09 TC*CO. .445 CT*P« .20 L 1 2 BBR.1045 37 

THE 1A»169.D 
Z'D = 

-pros 57V541 4 3STAR' 971 20 TR. .362 BBO* 131.87 CO* 9,09 TC*CO* .645 CT'P' .49 I'll BBM'1045 37 
THETA'165,0 

= S INTERSECT" -—.»-.- -4"8 CURV = S INTERSECT" AT *x«" ~ "76"4"4"96 -—.»-.- -4"8 9"0_"970"a"374""" 

THETA.150.0 Z'D: 1732.1 3STAR. 161.56 TR. .846 BBO* 119.99 CO' 8.41 TC*CO: 3 .243 C T . P ' .00 I • 1 BBR. 263.06 
THETA.150,0 Z'D: —34"6"47f 3STVR."" "2"77:9"«"T"R"."" 78"97""8_"6"»" "_9r9"9"-CT*" "8741" "T"C'CT= 1 ; _ v " c T V p . - .00 I r-_-"BBTJ---3"6_740"""" 
THETA.150,0 Z'D: 5196.2 3STAR. 339.12 TR: ,664 BBO* 119.99 CO' 8.41 TC'CO: 1 .602 CT*ps .00 I • 3 BBR. 418.97 
THETA«150.0 Z'D* " 692872" 3STAT5-- "_W:9"S>"TR"-" 76ye""BB"o»" "TI9"."9"«""C"0"*"" "8741" rc*ro"=" 1 r4"79~C"T»"P-"" 70. r !-"4-flerR.--*-«7SB'"--
THETA.150,0 Z*D: 8660.3 3STAR. 436.81 TR« .651 BBO* 119.99 CO* 8.41 TC*CO. 1 .275 CT'Pi .00 I 9 BBR* 514.90 
THETA'150.0 Z'D' 17320.6 3STAR. 581.38 T R . .609 BBO' 110.99 C O ' B.4l TC*CO« .939 CT'P» .00 I: 6 BBR. 694.46 
THETA.150.0 Z'D: 34641.2 3STAR. 815.63 TR. .364 BBO' 119.99 CO* 8.41 TC*CO. .644 CT'P' .00 !• 7 BBR. 883.51 
THETA.150.0 Z'D: 51961-.-B"_TAT<--" "9_70"-"TRV-754-«-BB"0"- " _ 9 7 9 i r .."»"" "8741" "TC*rov "" ;55-""CTi>-i- 7o_-r. ""Tl"__"99"7","93f"""" 
THETA.150.0 Z'D= 69282.4 3STAR. 968.99 TR. ,537 BBO' 119.99 CO' 8.41 TC'CO' .524 C T ' P ' .01 I- 9 BBS.1033,40 
THETA.150.0 Z'D: 8S603.0 .STAR.- 97B.3.TRV" "."5T2"_"J"="' "T-9"."9"9"-_Y- ~874i" "TC"*-OY ."_5"CTipi- 70TTi T O _BU-T0"42"."4"4 — 
THETA«150.0 Z'D: 173206.0 3STAR. 990.07 TR. .527 BBO' 119.99 C O ' 8.41 TC*CO= .504 CT'P' .04 1" 11 BBR.1033.2* 
THETA-150.0 Z _'" 344411.9 3STAR. 990.74 TR. .526 BBO' 119.99 C O ' B.41 TC'CO' ,504 CT*P> .20 !• 12 BUR'1053.B* 
THETA.150.0 Z'D= 519617.9 3STAR. 990.74 TR. .526 BBO' 119.99 CO* 8.41 TC*CO« .504 CT.P' .45 I. 13 BBR.1083.90 
THETA.150.0 Z*D= 492823. B"_-T*R"'"" "9"90 ."7"4"TRV 752"6"_0"»" T_9"."9?"C"0"'"" "8"."4i" "TC"*-0"'" ;56V"CT«"p"i"" ~;iv~r> "14 _Blt-iOS"3790" """ 

CURVES INTERSECT AT AX« .50373 Ay. 546752.84415 

THETA 
THETA 
"THETA 
THETA 
THETA 
THETA 

"THET»" 
THETA 
THETA 
THETA 

135.0 
135.0 
135.0 
135.0 

Z*D = 
Z'D' 
Z'D' 
Z'D' 

1414, 
2828, 
4242", 
5656, 

2"_T*R"'" 
5 3STAR. 
7""3S"fAR"-"" 
9 3STAR. 

135.0 
135.0 
17570" 
135.0 
135.0 
135,0 

"ZTKJ-
Z'D = 
Z _*" 
Z'D» 
Z'D' 
Z'D* 

7071, 
14142, 
282-4", 
42426, 
56569"; 
70711, 

1 3SYA&. 
3 3STAR. 
5"_rtttV" 

3STAR. 

"_"4X 
249 , 
329"; 
3 9 1 , 

594 , 
" 6 _ ; 
925 . 

9T-TH 
99 TR 
4 _ T R 
93 TR 
2 7 T R 
48 TR 
"0"7"Tlf 
39 TR 

;"B4T"¥B"0"*" 
,67_3mBB0« 

".TlB BBO-
. 6 0 9 BBO' 
.996 BBO' 
. 9 5 7 BBO' 
."«0""BB"OV" 
. 4 8 6 BBO' 

"1"1572"4"_"*"-
i U5 i k 24.C0»_ 
119.2*'"CO"" 
119 .24 CO* 

"8748" 
8 . 4 8 

8 . 4 8 
8 , 4 8 
8 . 4 8 

"8748" 
8 , 4 8 

"TC'T-OV 
.TC'COs 
TC'CO"'' 
TC'CO' 
TC'CO' 
TC'CO' 

TC'CO"'"' 
TC'CO' 

J.T1X 
2 . 0 0 9 
lT509" 
1 . 2 8 1 
T 7 W 

. 8 2 7 
"".57"*' 

, 4 8 4 

CT'lfi 
CT'P 
CfVpl 
CT'Pi 
'vnf 
CT'P 
•etvp 
CT'P 

,oo""r'"""i" 
.00 I . 2 
.To" T-"i" 
. 0 0 ! • 4 

BBR---2V07SF" 
BBR. 3 2 7 . 9 9 

BBR' 4 0 0 . 6 4 
BBR» 4 * 1 . 6 3 

THETA 
THETA 
THETA 

135.0 
135 .0 
135.0 

"0""-ST"A"RY" 
3 3STAR. 

988 
1008 

"6_""T"R 
48 TR 
71 TR 
55 TR 
57 TR 

."4"7l"B"B"6"«"" 

.466 BBQ' 

.457 BBO' 

.456 BBO' 

.456 9B"0»" 

115.24 C O ' 
115.24 C O ' 
".."97-TCT-" 
115.24 CO' 
119.24 CO' 
119.24 CO' 

8.48 
8,48 
8,48 
8.48 
"8748 

YcVCO"'" 
TC*CO* 

.443 

.429 
"CfVp 
CT'P 

.00 !• 9 

.00 I' 6 

.-0"l"Ti""7 

.01 I' 6 

BBR> 513.-4 
BBR' 696.71 
l _ i " 8 " « 7 i > " 
BBR' 981.38 

.01 I' 9 

.02 I'lO 
"BB"ll-i"0¥3","2"0" 
BBR«10*2.40 
BBR.107*.31 
BBR'1081.0* 
BBR-1081.J8" 

Z'D' 
Z'D' 
Z'D* 

141422, 
282845, 
424267, 

5 3STAR. 
0 3STAR. 
5 9STAR. 

1026 
1028 
1028 

115.24 CO' 
115.24 CO* 
U9.-4 CO"'" 

TC'CO' 
TC'CO' 
TCVCO"-" 

.414 

.412 

.4-* 

CT*P 
CT'P 
"C"T"»"P 

.06 I'll 

.20 1*12 

.49 T-iJ 

CURVES INTERSECT AT AX' .41209 AY. 402972.37090 

"THETA'120" "0 Z'D'" " "1TT0O "0" B-TTrRV "l«".TfO"7T«- .870" "BBO"'" "124774-CO"."" "7."9. TCVCr-" "3762Tr"CT"«PV" 70T"T'""l"'BBT,-""2«74r""" 
THETA'120 0 Z'D' 2000 0 3STAR. 244.00 TR. .658 BBO' 124.74 CO* 7.90 TC*CO» 1,991 CT'P. .00 !• 2 BBR. 326,14 
THETA'120 0 Z'D' 3000 "0" 35T»TJi" "33r:iro "T>. .959""8B0'"" "t24.74""C0"."" "r.WTCvco"'" i.irtvur*- "700 li T__.""4_77«- " 
THETA'120 0 

"0" 
Z'D' 4000 1 3STAR. 391.00 TR. .912 BBO' 124.74 CO* 7.90 TC'CO. 1.110 CT'P* .00 I> 4 BBR. 494.8* 

THETA'120 
0 

"0" Z'ljr 5000 1 3ST-R' 444.S0 n» .499 BBO* 124.74 CO" 7.»B TC'CO' .964 CT'P* .00 I. 1 BBR. 905.70 
THETA'120 0 Z'D' 10000 1 3STAR. 678.00 TR' .463 8B0> 124.74 CO* 7,90 TC'CO" .621 CT'P* .00 I* « IBM* 719,78 
THETA'120 0 Z'D' 200TJO 3'3ST*Ri "856.00TR' 7411 "BEfO". 124.74" tV*- ""779"b""TC"«0"»" ""7447CTVM" "70. T*"7-?m-"9077»»"""" 
THETA'120 0 Z*D» 30000 4 3STAR. 1020.00 TR' .382 BBO* 124.74 CO* 7,90 TC'CO" .393 CT'P' .01 I* 8 BBR'10»7.6* 
THETA'120 0 Z*D« "48000 "5" 3-T-Ri" "lT30";o"0"7ir« .nS*"BBO»" T2"*:74X07-""779T"TC -IT»" " ; _ 5 C T * I > « - "70TT* "9"-Biimi7r.-s» " -
THETA'120 0 Z'D' 90000 7 3STAR' 1190.00 TR« .352 BBO* 124.74 CO* 7,90 TC'CO" .281 C T 'P. .02 1*10 BBR'1213.67 
THblA.1.0 U Z'D' 100001 3 3STAR. 1291.62 TRa ,333 HBO' 124.74 CO* 7.90 TC*CO» .294 CT'P* .04 I'll BBR'12»3.1* 
THETA'120 0 Z'D' 200002 6 3STAR. 1258.91 TR« .329 BBO' 124.74 CO* 7.90 TC'CO' .250 C T ' P ' .20 LIB BBR.1289,97 
THETA'120 0 Z'D' 300003 9 3STAH-" 1259.17 TR. .329 SBt>~ "T-x:T4"Tcy«" "r."9"o"Tcvcir." """.751f "CT'P"* 745"Till" BBR.1380.21""""" 
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CURVES INTERSECT AT AX' .24965 AY' 218947.05849 

THBTA*105.0'Z -• 
THETA'105.0 Z'D' 
THET-'"109,0 Z*D*' 
THETA.105.0 Z«D« 
THETA'105.0 Z'D* 
THETA.105.0 Z'D" 
THETA'105.0"Z-'" 
THBTA'105,0 Z'D' 
THBT**105;0"Z*D* 
THETA.105,0 Z'D' 

""THBT4-T.09.0 Z'D-
THETA'109,0 Z'D" 

" "9IT.7-
1039.3 

""155 370" 
2070.6 
2588.3 
5176.5 

1015370" 
15529.9 
"20706.1" 
25882.6 

3-T-R*" 
3STAR. 
•3-T*R"*" 
BSTAR* 
3ST*Ri 
3STAR. 
'3STW 
3STAR. 
3ST»H"'" 
3STAR. 

-.34"; 
266, 

"1771 
464, 

-TT, 
868, 

1T17; 
1300 
1497 
1692 

- " 9 I 7 - . T r 
103930 .3 

3ST-R* 
3STAR' 

TT57 
2130 

0"7"T*-" 
55 TR. 
T3""T«f."" 
72 TR. 
45 T V 
30 TR. 
7i"7R"-" 
12 TR* 

.59-7(1"."" 
99 TR. 

,"897""BB0"""" 
,763 BBO* 
,598"BBO"*"" 
. 4 4 6 BBO* 
. 3 6 2 BBO* 
. 2 5 6 BBO* 
."22*""BH0." 
. 1 9 7 BBO* 
._77""BF0"*" 

. 3 4 T » . 

. 39 TR* 

"17979"8""C0"'" 
1 7 9 . 9 8 CO' 
"179:98 CO"'"" 
179.98 CO' 
179.98 CO' 
179.98 CO' 
-797*8 .0"'" 
179.98 CO* 
-.79798" _"•" 
179.98 CO. 
179.98 CO* 

5737' 
5 .37 

"5737 
5 .37 

TTST-
9 .37 

"9737 
5 .37 

"9737 
9 .37 

TC'CO"' 
TC*CO' 
TC'CO"'" 
TC'CO 
TC*CO' 
TC*CO' 
TC'CO"'"" 
TC'CO* 
TWO*' 
TC'CO' 

7". 734 
1.826 
"17-92 

.743 
T 5 5 T 

.271 
;i"B» 
.142 

" . _ 7 
.094 

CT'P"*" 
CT'P* 
CT"*"P"*"" 
CT*P* 
CT.P* 
CT'P* 
CT'P"*"" 
CT'P' 
CT'P'"" 
CT*P* , 1 4 4 BBO* _ 

. 1 3 2 B B O * — 1 7 9 . 9 8 C O * — 5 . 3 7 TC'CO' . 0 * 1 C T ' P ' 

.119 BBO* 179 .98 CO* 9 .37 TC'CO* .094 CT'P' .20 I '12 BBR'2151.69 

."01TT*"-" BBRi 

.00 I * 3 BBR' 

.-Off-Ti"3""BBR»" 
,00 I* 4 BBR* 
.00 I* 9 BUR' 
.00 1 ' t BBR* 
,"0"ff"Ti"7""BBR« 
.01 1 ' * BBR' 
.01" I*"9" _R". 
.02 l ' lO 8B*« 
.06 I ' l l BBH> 

295.57" 
403.96 

"4*5". 04" 
9*5.02 
635.81 
914,38 

1153.0*"" 
1 3 1 9 . 9 * 
1524 .52 
1**2.45 
-TTTS-.lfJ" 

CURVES |NTERSECT"*rAT(*- ."0T_7O—TT*- 5 3 T u r . w r < * -

THETA.100.0 Z 'D ' 
THETM100.0 "Z*0»-
THETA.100,0 Z 'D' 
THfiTA*100;0"Z*D' 
THETA.100,0 Z 'D ' 
THBTA.100.0 Z*U«" 
THETA.100.0 Z 'D' 
THETA'10070"'Z'D"' " 
THETA.100.0 Z 'D ' 
THETA'100.0 Z 'D' 
THETA*100.0 Z 'D' 

347 
" 694 
1041 
1389 
1736 

—srrr 
6944 

10417 
13689 
17362 
34724 

2 BSTAR* 
•5"3STAI*«-
7 3STAR* 
,-0-"9ST»R»-
2 3ST-R* 
.4 IBT-R* 
.9 3STAR. 

.8 3ST4R* 

.2 3STAR. 

.4 3STAR. 

124. 
"2497 
372. 
"488.-
604. 

"TOT 
1317. 
T4907 
1973. 
1675^ 
2080. 

66 TR' 

SBYR*" 
90 TR* 
9-TR." 
16 TR. 
25 TR* 
24 TR* 
07-TRi-
39 TR* 
39 TR. 
87 TR. 

.910 BBO* 
7826- BffO»" 
,*74 BBO* 
.374" 8BW" 
,437 BBO* 
.167 HBO" 
.12* BBO' 
"VHPTBBD"*" 
.096 BBO* 
.087' BBO* 
.061 BBO' 

229.88 CO* 
729785X0*-
229.88 CO* 
729-.-5T.0*" 
229.68 CO* 

4.43 
474T 
4.43 
"474T 
4.43 

229.88 CD* 
229.88 CO* 
"7797-- _"•"" 
229.88 CO* 
229^88 CO*" 
229.88 CO' 

4,43 
4,43 
"474T" 
4,43 
"4."43" 
4.43 

TC'CO' 2 
TC*XOT T 
TC'CO' 1 
T_ _0"*"""" 
TC'CO. 
TC'CO* 
TC'CO' 
T-»T_0-«-
TC'CO' 
TC'CO' 
TC'CO' 

774 CT'P' 

;TITCT»P»" 
,299 CT'P* 
;»85"CT*T**" 
.632 CT'P* 
.170 CT'P* 
,099 CT'P* 
-;07TCT»T»* 
.061 CT'P* 
i092'"CTVp*'" 
.030 CT*P* 

1 BBR* 311.90 
2B-R*"'4J9.2* 
1 BBR. 527.7* 
4 BBR- 611.17 

.00 

."OUT*" 

.00 I' 

."00""T» 

.00 I* 9 BBR. 704,72 

.00 I. 6 BBR* 919.91' 
,00 I* 7 BBR.1346.1* 
,'OTTi" 8"BBR*X9T9.17" 
.01 I* * BBR'1395.34 
."o"-"T«lO"'BBR«i-95.59" 
.06 I'll "" BBR.2094.97 

CURVES INTERSECT AT Ax* ,03964 Ay. 27057.83110 

THETA. 95.0 Z'D* 
TH-TAT-95:0"7 'D-
THETA' 95.0 Z'D' 
THETA. 95,0 Z'D= 
THETA: 95.0 Z'D' 
THETA. 95.0 Z'D» 
THETA. 95.0 Z'D. 
THETV-^S'.'OTirS" 
THETA' 95.0 Z'D' 

174.2 3STAR« 113.22 TR. 
"348.4 BSTAR.—226.45 TR. 
522.6 3STAR. 339.67 TR. 
696.8 3STAR. "452:90'7R.-
871.0 3STAR. 566.12 TR: 

1741,9 3STARi-"-"ff82:96"TR"'" 
3483.8 3STAR. 1248.06 TR« 
5225 
6967 

8 3ST-R* 1477.1)9 TR. 
.7 3STAR' 1637.74 TR. 

,917 BBO« 
,829 BBO' 
,736 BBO' 
,683 BBO' 
,574 BBO' 
,"195 "BBO* 
,029 BBO' 
,019 BBO' 

326.11 CO. 
326.il CO* 
326.11 CO* 
326.'li""C0"«" 
326.11 CO* 
32"6:T-""C0":"' 
326.11 CO' 
3.6.11 C0° 

2.83 TC'CO. 2.049 CT*P» 
2,83 TC'CO' 1.538 CT'P' 
2.83 TC*CO« 1.149 CT'P' 
"2"."83"TC"*"C0"-""""."93T"C"T"'P"'"" 
2.83 TC'CO. .702 CT*P» 
-278"3"TC"*"C0"."""7l8V"C"T"."p-'" 
2.83 TC'CO. .022 CT'P' 
2.83 TC'CO= .012 CT«p» 

.00 I. 1 BBR. 412.37 
I< 2 BBR: 494,89 .00 

.00 I 
","0"0"T 

1 BBR. 579.40 
«"BBR-"4"f4"."iS" 

.00 I* 5 BBR. 793.42 

.TO"" T»""*"8B»«"'9"4"6V4"1" 

.00 I« 7 BBR.1297.67 
Ol I. 8 BBR'1483.36 

018 BBO* 324.11 C0« 2.83 TC*CO« .010 CT'P* .'.Ol.J*_.?__BBR'.1443.56. 

CURVES INTERSECT'AT"»X«" ;o"io"49—*y-»- -653.752735-

AZIMUTH OF PATH OF SIGHT WITH RES -CT TO SUN IS 45 DEGREES__ 

"ZEWTTH'OF HATH 0> -l-HI ' 1B0—UlSIAN.b 13 lAH.bl AXIS » 0 ALTITUDE . 60861. CUNTHA.i IS - U . I I I V -

ZENITH OF PATH OF SIGHT • 165 DISTANCE TO TARGET AXIS • 1B4674____*L'^tTUDE ' ..6....°...9........!.....!..!.S.....?.LT-l-y.E.-

• _-TJtTW-OT-pAlH 0^ -l-HT * lbU—DI5IAN.b TO IA4Ubl tXI. .—315644 ALTHUDb « -46/9J CONiHASi IS ro.liiv-

ZENITH OF PATH DISTANCE TARGET AXIS • 402547 ALTITUDE • 402572 CONTRAST IS POSITIVE 

"ZENITH OK PAIH 0̂  SIUHI • 120 DISTANCE Tfl 1 *-»__ I AXI 5 * 37BS07 ALTITUDb * -189'/ 

DISTANCE TO TARGET AXIS > 197813 ALTITUDE * 53010 CONTRAST IS POSITIVE 

"ZENTTH OF "PTnr SI-HI « 100 UlSUN.b TO IA-(.bl AXIS . 133455 ALTITUDb » Z 7 g _ 8 CONTHA.l 1-

ZENITH OF PATH OF SIGHT • 95 DISTANCE TO TARGET AXIS • 74676 ALTITUDE » 6531 CONTRAST IS POSITIVE 
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AZIMUTH OF PATH of SIGHT WITH RE3PSCT TO SUN IS 90 DEGREES 
THETA.180.0 Z'D= 2000 0 3STAR. 134 00 TR. .847 880= 197 80 CO' 4.95 TC'CO. 2 .747 CT'P' .00 : 1 BBR' 301 46 
THET-.'IBO.O Z*D = 4000 0 -STAR. 2-3 00 TR. .718 BBO. 197 80 CO: 4.95 TC*CO» 1 .873 CT'P" .bo « 2 BBR. 375 04 
THETA.180,0 Z'D. 6000 0 3STAR. 291 00 TR: .700 BBO' 197 80 CO: 4.95 TC'CO. 1 .595 CT'P. .00 . 3 BBR. 429 53 
THETA.180.0 Z*D= 8000 0 3STAR. 341 00 TR. .693 BBO* 197 SO CO. 4.95 TC'CO. 1 .418 Cf'P' .00 . 4 BBR: 478 02 
THETA'180.0 Z*D: 10000 0 3STAR. 388 00 TR. .682 BBO* 197 80 CO* 4.95 TC'CO. 1 .276 CT'P' .00 « 5 BBR: 522 92 
THETA.180.0 Z'D: 20000 0 3STAR. 603 00 TR. .644 BBO' 197 80 CO' 4.95 TC'CO' .863 CT'P' .00 • 6 BBR. 730 47 
THETA.180.0 Z'D= 40000 0 3STAR. 928 00 TR: .603 BBO' 197 80 CO. 4.95 TC'CO: .563 CT'P* .00 . 7 BBR.1047 27 
THETA'180.0 Z'D: 60000 0 3STAR. 1060 00 TR = .587 BBO« 197 80 CO* 4.95 TC'CO' .488 CT'P* .01 • 8 BBR.1176 11 
THETA.180.0 Z*D: 80000 0 3STAR. 1076 83 TR = .580 8B0* 197 80 CO* 4,95 TC*CO= .477 CT'P. .01 . 9 BBR.1191 64 
THETA.180.0 Z*D" 100000 0 3STAR. 1085 39 TR: .377 8B0» 197 80 CO. 4,95 TC'CO. .471 CT»P» .02 •10 BBR.1199 55 
THETA.180.0 Z*D= 200000 0 3STAR. 1094 06 TR. .574 BBO' 197 80 CO: 4.95 TC'CO: .465 CT*Ps .06 •11 BBR.1207 99 
THETA.180.0 Z'D= 400000 0 3STAR. 1094 38 TR. .574 BBO* 197 80 CO* 4.95 TC'CO. .465 CT*P* .20 .12 BBR.1207 84 
THETA.180.0 Z'D= 600000 

800000 
0 
0 

3STAR. 
3STAR. 

1094 
"1094 

38 TR. .574 BBO' 197 80 CO* 4.95 TC'CO" .465 CT*P* .45 •11 BBR.1207 84 
THETA.180.0 Z'D: 

600000 
800000 

0 
0 

3STAR. 
3STAR. 

1094 
"1094 38 TR. .374 BBO' 197 80 CO' 4.95 TC'CO" .465 CT*P' .79 •14 BBR'1207 8* 

CURVES INTERSECT AT AX' .46460 AY. 608609.64926 

THETA»165 0 Z'D. 
THETA«165 0 Z*D = 
THETA.165 0 Z«D = 
THETA.165 0 Z'D: 
THETA"165 0 Z'D = 
THETA.165 0 Z'D» 
THETA.165 0 Z'D: 
THETA.165 0 Z'D = 
THETA'165 0 Z'D: 
THETA.165 0 Z*D: 
THETA.165 0 Z*D = 
THETA.165 0 Z'D = 
THETA.165 0 Z*D = 

1931 8 3.TAR1 1_" 34 TR: .841 "BBS"*" 187.11 CO' ' 1.40 TC'CO. 2.379 CT'P' .00 I> 1 BBR' 2*0 41 
3863 6 3STAR. 232 14 TR. .711 BBO' 187.11 C0» ' 1.40 TC'CO. 1.601 CT*P> .00 !• 2 BBR' 365 12 
5795 4 3STAR. 287 89 TR. .692 BBO' 187.11 CO'"""-1.40 "TC'CO"."" "r._*"-T*"P"«"" .00 I« 3 BBR.'417 29 "" 
7727 2 3STAR. 342 82 TR. .684 BBO* 187.11 CO' ' .40 TC'CO: 1.195 CT«P« .00 I. 4 BBR' 470 72 
9659 0 3STAR. 387 20 TR' .674 BBO* 187.11 CO"' ~' t."4D "TC'CO*" "1". _7"CT"'-p» " ". 0." T* 5" 8BR» "513 "31 

19318 0 3STAR. 
"1 "-5T»"R-

567 95 TR. .635 BBO* 187.11 C0» ' 1.40 TC'CO. .761 CT'P. .00 I. 6 BBR. 686 84 
38636 

0 3STAR. 
"1 "-5T»"R- 848 59 TR. .394 BBO' 187.11 CO' ' 1.40 TC'CO. .509 CT«R» .UO I. 7 BBR* 959 78 

57954 1 3STAR. 967 41 TR. .577 BBO* 187.11 CO' .40 TC*CO. .442 CT.P' .01 I. 8 BBR.1075 41 
77272 2 3STAR. 989 80 TR. .570 BBO° 187.11 co» 740 TC'CO= " .425 CT'p. .01 I. 9 BBR.1096 47 
96590 2 3ST*R. 998 15 TR. .566 BBO* 187.11 C0» ' 1.40 TC*CO» .422 CT'P" .02 I.10 BBR.1104 14 

193180 5 3STAR. 1006 95 TR» .563 BBO* 187.11 CD'" " 1.40 TC'CO'" " ".41--_T«P-- .06 I'll" BBR.1112 21 
386360 9 3STAR. 1007 32 TR. .562 BBO' 187.11 CO* 1.40 TC'CO: .416 CT'P' .20 1*12 BBR'1112 56 
577541" 4 3STAR. 1007 32 TR. .962 BBO' 187.11 CO* ' 1.40 TC'CO' .416 CT'P' .45 I'll BBR'1112 56 

CURVES INTERSECT AT AX' .41591 AY* 552913.44362 

THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA: 
THETA. 
THETA. 

150" 0 r_« 1732.1 JSTAR" 135 05 TR. . -*6 BBO* 104 73 CO* 4. 11 TC'CO' 2 .206 CT'P* .00 I. 1 BBH' 291.31 
150 0 Z'D: 3464.1 3STAR. 250 60 TR. .697 BBO* 184 73 CO. 4. 11 TC'CO' 1 .394 CT'P* .00 I. 2 BBR. 379,32 
150 0 Z*D = 5196.2 3STARi 310 32 TR. .666 BBO* 184 73 CO* 4. 11 TC'CO' 1 ;i47CT»P' .00 li 3" BBR. 433,2* 
150 0 Z'D: 6928.2 3STAR. 342 95 TR. .658 BBO' 184 73 CO* 4. 11 TC'CO: 1 .074 CT'P' .00 1. 4 BBR' 4*4,41 
150 0 Z»D = 8660.3 3STAR. 400 17 TR. .651 BBO' 184 73 CO. 4. 11"TC'CO. ;950"CT'P» .00 I> 9 BBR-" 530.40 
150 0 

0 
Z'D: 
Z'D = 

17320.6 
'34641,2 

3STAR. 559 16 TR. .609 BBO* 184 73 C0» 4, 11 TC'CO. .689 CT'P' .00 I. t BBR' 671.67 
lbO 

0 
0 

Z'D: 
Z'D = 

17320.6 
'34641,2 3STAR. 809 88 TR. .366 BBO* 184 73 CO* 4. 11 TC'CO' .470 CT'P' .00 I. 7 BBR. 914,38 

150 0 Z'D = 51961.8 3STAR. 933 45 TR. .546 BBO* 184 73 CO* 4. 11 TC'CO. .401 CT'P. .01 I. 8 BBR:1014,2t 
150 0 Z'D = 69282.4 3STAR. 972 "0"? TR". .537 BBO' 184 73 tO. 4'. 11" TC"'"CO"» ;381 CT'P' .01 T'""9"BBR-"1071.iT" " 
150 0 Z'D: 86603.0 3STAR. 981 64 TR" .332 BBO* 184 73 C0« 4, 11 TC'CO' .374 CT'P* .02 I.10 BBR'1079,99 
150 0 Z'D: 173206.0 3STAR. 993 16 TR: .327 BBO* 184 73 CO. 4. 11 TC'CO. .367 CT'P. .06 I'll BBR'1D*0.49 
150 0 Z'D: 346411.9 3STAR' 993 93 TR. .526 BBO* 184 73 CO" 4. 11 TC'CO. .347 CT'P' .20 1-12 BBR.1091.07 
150 0 Z'D: 519617T9" JSTARf- "83 TR. ~T526---B0"- 73 CD* *J . 11 TC'CO' .367 CT'P' .43 I'll BBR.1091.07 

CURVES INTERSECT AT AX« .36650 Ay: 460909.34851 

1414."2 3STA"R. _2TJ7_ TR* .841 BHO*—188.30 C 0 > — 3 , 9 5 TC'CO' 2.244 UT'P* 
282B.5 -STAR. 232.B2 TR: .673 BBO" 188.30 CO" 3.95 TC'CO' 1.393 CT'P' 
4242.7 3STAR. 307.95 TR. .618 BBO" 188.30 CO* 3.95 TC'CO' 1.084 CT'P" 
5656.9 3STAR. 360.68 TR: ,605 BBO' 188.30 CO' 3,95 TC'CO. .949 CT'P* 

•00 I' 1 BBR: 278.90 
.00 I' 2 BBR. 359.56 
.00 
.00 

3 BBR. 424.34 
4 BBR. 474.96 

THETA»I35.0 Z ' D ' 
THETA'135.0 Z«D= 
THETA.135.0 Z'D" 
THETA.135.J Z'D: _ _ _ ^ _ 
THETA'135.0 Z'D* "7"07_".T 3S=f"AR-""46"5"r96" f"R"-""."998 "BBO*== 1-8736" CO»~""l.95 " T ^ 
THETA.135.0 Z 'D' 14142.3 3STAR' 555.56 TR' .557 BBO' 188.30 CO* 3,99 TC'CO. .428 CT'P* .00 I * 6 BBR* 6*0.91 
THETT.139.0 Z'D'—28284.3 3STAR.—806.30 TR. .910 BBO*—1B6.30 CD*—3.95 TC'CO*—.4.1 CT'P*—.00 !> 7 BBR* 903.3* 
THETA'135,0 Z'D* 42426.8 3STAR* 951.53 TR* .486 BBO* 188.30 CO* 3.95 TC'CO* .347 CT'P' .01 I * 8 BBR'10*3.0* 
THETA.135.0 Z 'D. 56569,0 3ST-R". "1626. .8""T"Ri"."03""B¥8".""iB"8"; „"ClTi"""-"."9"5"7C"«"eO"i"""7Ji"(f"lfT"*"M ""."01 T*""« "8B"«-"liiT,"S"»" 
THETA'135.0 Z'D* 70711.3 3STAR* 1049.02 TR' .464 BBO' 188.10 CO* 3,99 TC'CO' ,305 CT'P* .02 1*10 BBR'1116.60 
THETA*135.0 Z 'D ' 141427."5-_Ttt*"l-0-7".77"-TX«"7T9r"m" ,""--"«:^^ 
THETA*139.0 Z 'D ' 282845.0 3STAR. 1Q49.70 TR* .456 BBO* 188.10 CO* 3.99 TC'CO* .293 CT'P' .20 1»12 BBB»1195.SQ 
THETA.135.0 Z«D' 424267.9 .STAR* lo69 .7 l T R . .456 BBO' l . B . . . CD* 3.95 T o t f l . — . . 9 3 Cf 'P*—.49 I ' l l BBR.1195,51 

CURVES INTERSECT AT AX' ,29350 Ay. 334308.40901 

TH-TA'120.0 
THETA'120.0 

-THET»-'12070 
THETA.120,0 
THETA-12070 
THETA'120.0 

Z*D» 
Z'D' 
7*_* -
Z'D' 
T»TJi" 
Z'D' 

1000 
2000 

""30"00" 
4000 
-5070 
10000 

.0 3STAR* 

.0 BSTAR. 
,-0""9-"TTR-.-
.1 BSTAR. 
7---3-TIR*-" 
.1 3STAR. 

TOT; 
226, 
-25; 
404, 
X67; 
628, 

DO TR. 
00 TR. 
-rV"T*i 
00 TR. 
T0-7R-.-
00 TR* 

.870 BBO» 

.658 BBO* 
-.-559---BO*" 
.912 BBO* 

7475---B0*-" 
,461 BBO* 

IBS.3D CD* 
188.10 CO* 

TBT:TO "cor*" 
188.10 CO* 
185:70-cr*-
186.10 CO* 

TT9T 
3.92 

"379? 
3,92 

"3797 
3.92 

TC'CO' 2.394 
TC'CO' 1,389 
TC*CO"i~~'WT' 
TC'CO. ,759 
TB _OTi—759¥" 
TC'CO' .478 

CT*M 
CT'P* 
cr*?.-' 
CT.P* 
cr*w*"" 
CT'P* 

.00 1* 1 

.00 1. 2 

."OTTT."! 

.00 I . 4 

.-OTTT.-T 

.00 I* « 

BBR* 272.75 
BBR* 349.99 
_-l-"»T072r" 
BBR* 900.40 
"B0R*-"9»971T-
BBR* "719.24 

THETA.120,0 Z'U* 20000.3 -STAR. 
THETA'120.0 Z'D' 30000.4 3STAR* 

"—rHET*»T27;7-7«IT*—-4T0T0-.-9-3ST»'R*-
THETA*120.0 Z'D* 50000.7 3STAR. 

— THET*rl2TJ".7'T*TT*-7trO0Trr.-r-3-T»TT*-
THETA'120.0 Z'D' 200002.6 3STAR. 

B73.01 TR. 
1090.01 TR* 
-I73-70T"TR-
1314.00 TR. 
--79T;_-TR-«--
1402.20 TR. 

.411 BBO* 

.162 BBO* 
71-"4"BB.»"-
.152 BBO* 

-.-nrr-BBOTF-
,329 BBO* 

188.38 CD* 
188.10 CO* 
TST7T0 HC_ -
188.10 CO* 

"tB-TTincir--
188.10 CO* 

3,92 TC'CO. 
3.92 TC'CO' 

"J79S TC'CO*1 " 
1.92 TOCO* 
_T97"TC*C5-"~ 
3.92 TC'CO' 

.319 CT.R. 

.243 CT'P' 
"7707-CTW"" 
.168 CT'P* 
• ; T 6 7 T T * P V " 
.166 CT'P' 

.00 I* 7 BBR. 990.38 

.01 1* 8 BBR'1161.92 
70T-T--7"*BH*T-T674T— 
.02 1*10 BBR'1180.21 
70. T-_-"B-l*T4_-.7T" 
.20 1*12 BBR«14»4.1* 

-TCmVES"INT_SHCT-"»"T-»Tr- ."IT67I—*vr I74T7TT:_T-r 
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THETA.109.0 Z'D- 917,7 BBTAR. 103.06 TR. .897 BBO* 2 0 0 . 1 . CO* 3.94 TC'CO' 2.233 CT'P* .00 1- 1 BBR- 2,4.70 

• - m T m o 5 7-_ Ui-" -0707B--B.TW-.---_ 7TW-7V*- ,r«» WO/ W . M XJ* r . " TWCT- • • « " J J , • • . , i B M „ o . 3 « 
THETA.109 0 Z'0* -988.3 8STAR. 477.83 TR.__._362 BBO* 20"it8.. CO-—3.94 "?"J---l«|J-^-#-;r--^5T-Ti--,-1Blli--W»-.-9T-' 

- - T O - T » i . w - 7 - T » u i - - - _ 7 r r r - - F T i T i i - - 7 w r n - ^ R r - . - m BHD* ™ r - ™ ™ ' H f _ « o * * " " . , . . _ i . T B B R . I O O 6 . I 8 
THETA.109 0 Z 'D' 10353.0 BSTAR. 1011.10 TR. . » * BBO* 200.16 CO* 3.94 TC«CO« ,190 / •» ,_ . U H , . . J t i . l a 

;_li_l»i_.__-:»?A__:__^ 
CURVE. INTbHSE-T Al AH* .09399 «T- 49147.»zjo- " 

"TH_ » V I 7 , 7 B T ' O " " ^ » ^ ^ ^ 
-THETAilOO-r-Z---'- 67475 . S T M T i - O n i r T n i m - W . J J « * ^ T TC.TO. 1.766 C T ^ ' , , . , B 9 B . , 3 . . 3 t 

THBTA-100 0 Z 'D' 1041.7 3ST*R» 367.47 TR. .474 BBQ. a " - " 0 0 ' V S . IL1LM- |*U LI • [ - I I I - ' • " • » " • " 
" • - • 13BV.U _ I A H * 43/ .96 IR* .93* HBO* ^ V . 8 » u«. « . - j IULU- 440 P . „ _ . ^ 

THETA-lOO 0 - • - • 1736.2 3STAR. 506. 49_TR* ...437BB0 • « • . . " ^--^--aT-Tr.T^.""-.--5--CT'¥i-"V0o--r.-"«-7W-.--87878.r-
THET_«10070--rfOV"--"T477r4-5-T»ir.----790-.-»TTR. . I f 7 "BBTJ* ™ - » j ™ ; T M TCJCB- 071 CT'P' .00 I * 7 BBR*1194_.9S 
THETA.100 0 Z 'D ' 6944.9 9STAR* 1165.59 i ^ ^ . 4 " - l " ^ - - " * • - ^ 4 ^ ^ - - - ; - • 7 _ - - T C r e O - . - - - - S H r i V . - " - . ^ - "V" -™ - W V W 

^ : - ! j ; | j ! g Jg^? - t i ! l : }_i:_ 18: :K_ Si- Jg1.11,: JJSJsJL.:».--k--J>-'^-^^.„... 

CURVES INTEHSECT AT Ax* .03217 Ay". 23882.19111 " 

THETA" 95.0 Z'D = 
THETA. 95.0 Z'D = 
THETA. 95.0 Z'D' 
THETA. 95.0 Z'D» 
THETA. 95.0 Z'U = 
TH-f'A":' '95.0 Z'D: 
THETA: 95.0 Z'D: 
THETA. 95.0 Z«D: 
THETA: 95.0 Z'D. 

_ 1 7 4 . 2 3STA'R. ^.Mn. .917 BBO* 275 02 CO. 2.26 TC'CO- 1.603 CT'P* .00 |. 1 BBR = 355.9, 
348.4 3STAR' 207.29 TR. .929 BB 0* 279.02 CO* 2.2* TC.CO* 1.185 CT P^ __ . . ^ ^ . ^ 
522.6 3STAR. 310.93 TR. .736 BHO. 275.02 CO- 2.26 t • ° 4 8BR. 6 ( ) 2 i 8« 
696.9 3STAR. 414.59 TR. .685 BBO. 275. 02 CO. | ' | * " J C 0 - .706 CT P^ _. . ^ ^ 
971.0 3STAR. 518.22 TR. • 574 jBO_, 275,02C0 2.26 TC'CO' .9*» ^ r B B R ~ 8 2 9 . 0 9 

17"4l79-TS-fAR.--77.75TTT= .195 BHO= 275.02 CB* |-"™^J; 'jl. JT.J. .00 1*7 888 = 1056.17 
3483.8 3STAR. 1048.06 TR= .029 BBO" 275.02 CO* 2.26 TC'CO. . Ol/.t ? „ . .„._-__,„, 

J..?:! IiTT-S: __'._:..!:::!". US: iJS:'.;.'.: I;K "..-!. :!S. „ . , . ,._ • * . BBR.13.3.29 

CURVES 1NTFRSECT AT A-X. ".00925" AY": 5993.98175 

AZIMUTH OF PATH OF SIGHT WITH RJS -£T TO SUN IS _ 90_DEGRE_ES_ 

ZEN.TH OF PATH OF SIGHT . 180 DISTANCE TO TARGET AXIS . 0 ALTITUDE * 608610 CONTRAST IS POS.T.VE 

Z 6 N I T H OF PATH OF.SIGHT, J ^ _ j M « ! » ^ i l J » W I _ » » » * ! " > « '"'•'""" . W _ » CONTRAST ,. PDSIT.VE 

ZENITH OF PATH OF S.GHT. 150 D,STAN.E T, TARGET AX IS . 264084 ALTITUDE" 46090, CONTRAST IS POSITIVE 

ZENITH OF PATH OF S, O H J _ ^ - - - i - l - i - - L - - _ ^ i I ^ - - ™>» ^ • ^ - 334308 CONTRAST IS PDSIT.VE 

ZEN1TH OF PATH OF S.GHT . 120 DISTANCE T, TARGET AXIS . 30216, ALTITUDE = ' 174470"" CONTRAST ., PDSIT.VE 

ZENITH OF PATH.OF S LGH J„,.ip^DJST^ i_TO_i.ARGET AX.S * 183400 AITITUDE: 49148 CONTRAST IS PBS IT, VE 

ZENITH OF PATH OF S.GHT . 100 "D.STAN.E T3 TARGET AXIS = 135445 ALTUUDE . 23882 CONTRAST ,. PDSIT.VE 

Z 6 N 1 T H OF PATH OF SIGHT . _ J g _ j ^ M t t _ T ^ J » . F T AXIS • 68540 »l T, TUBE " 5994 CONTRAST ^ S i n V E 
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THETA* 
THETAo 
THETA. 
THETAo 
THETAo 
THETAo 
THETA. 

AZIMUTH 
180.0 Z'D-
180.0 Z'D' 
180.0 Z'D* 
180.0 Z«D«-
180,0 Z'D* 
180.0 Z*0° 
180.0 Z'D* 

OF PATH 
2000, 
1000. 
6000. 

— 8 0 0 0 7 
10000. 

'20000." 
40000 

OF SIGHT 
0 3STARo 
U -SYAHo 
0 3ST.Ro 
0""35T-R"."" 
0 3STARo 
7"_rAR"o-
0 SSTARo 

WITH 
134 

~rsr 
291 

-3 _; 
388, 

""6-.' 
928, 

RESPECT 
00 TR. , 
Ui) YD. , 
00 TRo , 
"0"0"7¥- ", 
00 Tdo , 
WTR---; 
00 TRo 

TO SUN IS 
047 BBO* 
710 BBQ. 
700 BBO" 
-7S"-W0"o" 
682 BBO* 
BWWfl-o"-
603 BBO* 

139 I 
197.1 

lEOREES 
7 C0° 4,95 TCoCQ: 2,747 CTopo ,00 lo 1 BBR. 301,46 

THETA. 
THETAo 
"THETA6' 
THETAo 
-THETA* 
THETAo 
YHEYA-

1B0.0 _ _• 
180.0 Z . * 
1S076"7°7«" 
180,0 Z 'D ' 
15070""T«-"5" 
180,0 Z _» 
1B0.0 _ ' - » 

60000, 
80000. 

"1-70707 
200000, 
"4070707 
600000. 
B0ODO0. 

r_-T_ i r 
0 SSTARo 
o"-Bsra'Ho-
0 SSTARo 
0"3ST-1?°-
0 3STAR* 
0 3SY_Uo 

T 
1 0 7 6 , 

low; 
1 0 9 4 , 
_ _ • ; 

1094 

U Yljo 
83 TR. 
WYJfo-
06 TRo 
T--TUo~ 
38 TRo 

, - B y _ t ) o 
, 9 8 0 8 6 0 ° 
r57?"-BB"0"o"" 
, 9 7 4 BBOo 
rS73"S-"0"o"" 
, 9 7 4 BB0» 

T77T¥BC0 = 
197 .00 'CO. 

"197:_""C. " 
197.80 CO* 

T97;50""C7-" 
197 .80 CO' 
loy.-O .a* 
197.SO C0° 
T97;'tre"CB'-
197.80 CO* 

"WnnrCT--
197.B0 CQo 
1-V . .0 -I)-

4.9« Y.o.U. 
4 , 9 5 TC-COo 

"4795-yC-o-CO---
4 , 9 5 TC0CO0 

-4795-TC0CO"--
4.99 TCoCQ* 4 . 9 . VCoCUo 
4.93 TC-CO* 

"479. Yeoco-'-
4,99 TC-C0° 

-4-,-55~TCoCB-o" 
4 . 9 5 TCeCQo 
4 , 9 . Y-o.Uo 

T7-73" 
1.995 
"i"."4i"ff" 
1 . 2 7 6 
—,_;r 

. 9 6 3 

CYopo 
CTopo 
EY"-"po" 
CTopo 
"BYVpo" 
CT0P0 

.00 lo _ 

. 0 0 1° 

roo"T-' 
. 0 0 In 
."OTTT-" 
. 0 0 l o 

BBR* yyy, u<3 
BBR. 439.93 
T8-B-"476"."DS" 
BBR. 922.92 
"B_-"7.074Y" 
SBR.1047.27 

1094. _ Yljo .i}74 BBtlo 

"775--
. 4 7 7 

"74"7T" 
.469 

T4"__ 
, 4 6 5 

-Yopo 
CTopo 
TfY-po" 
CTopo 
C"?-P_"" 
CTopo 

.U I lo . 

.01 lo D 
r w f - i T 
. 0 6 l o l l 
'."STTTSi"-" 
•4g i - . a 

BliU . i _ . 1 1 
BDRoll.1,04 
".mj-iToT."--"" 
BBQ.12g7.Sg 
"-ro-i-¥r.-flo-

.1287.04 
.465 CYopo ,yt> I old _BUoi_fi7..<J 

CURVES INTERSECT AT A»o .46460 AV° 008609. .492. 

~rKOTflulB9.U 
THGTAO163.0 

"7IT-TAot6_7 
TH-TAol65,0 

-TKBTA-16.-.7 
THSTAol69,0 

_-D" 
ZoD* 
Z-O-
Z°D» 
7oTT«" 
Z«D» 

—TT-T: 
3063. 

—9773". 
7727, 

-7637", 
19318, 

8 3STAHU 
6 9STARO 
"4-3STATJD-
2 SSTARo 

__-; 
293, 

398. 

41 YRo 
5-"7iro-
34 TRo 

7OTT 
.711 
V072" 
.684 

I W T 7 - " 
,69 C0° 
;77 - 7 - " 
,99 C0o 

BB0n 

"8-7-

IH . IUU1. . .0 
TH5TAol65,0 

-Tnrnroi-6570-
TH.TAol49,0 

-THSTJSal63".-7 
THETAol43,0 
T H . I U - 1 6 5 , 0 

•Z-TTtr 
ZOD" 
Z - 7 -
Z°D« 

-fUv 
Z ' D " 
7 7 - -

38636 
97954 

" 7 7 2 7 2 ; 
94990 

- 7 3 T 8 7 ; 
384340 
379541 

r0~3-TirB-
0 BSTARo 
1 --Y-Wo 
1 BSTARo 

;7-_TATT-" 
2 SSTARo 
.BSTARo' 
9 SSTARo 
4 BSY-Ho 

-707 
619 

- _ 7 7 
1021. 
77747 
1033. 
-7727 
1063. 
-UB3. 

;_--T7"o-
99 TQo 
_ Yljo 
00 TRo 

37 TRo 
•BT-TTJB" 
OS TRo 
. - Yljo 

7077 
,639 
797. 
.977 
-."970" 
.966 
7973" 
.962 
7--T 

-TTU; 
198, 

"_W; 
198, 

4 . 4 . YCU-UU 
4.43 TCoCQQ 
'774-YC-7 . " 
4,43 TCOC0. 

-UUU 
BBOo 
W . ' 
BBOo 
"BB70-
BB0° 
_ _ 7 " 

"T9Tj; 
190, 
19U. 
19Q. 

-re,-: 
198, 

"T9B-; 
198. 

-JTBT: 

99 CU-
99 C0o 
KB CU-' 
99 C0o 
79-7"-
99 CO* 
77"T0r-
99 C0o 

"TTTS" 
4.4S 

Y-7-7-
YC0CO0 

-.39-
1.9Q8 

1.319 
T7797' 
.791 

eTopo 
'CT-PU" 
CTopo 
BT-P--
CTopo 

.UU Id _ 

.00 la _ 
707~To~.' 
.00 lo 4 
rB7"T-"-' 
.00 io o 

BOW- S.S.-. 
BOQo 304.OS 
"-OTIB— OTJOT-tT 
OBPo 404,97 
_nj6~97-70_-
BBRo 746.SO 

"TTTTS' 
4.43 
-47W 
4,43 
-7773" 
4,43 
•777T 

Y-ACUn 
TC0CO0 
YB-BST-
TC0CO0 
YC-7Bo~ 
TCoCO* 

,_3 
.448 
-7737" 
.420 
-;72T' 
.422 

VY-W°" 
CTopo 
CTopo" 
CTopo 
TTopB-
CTopo 

.uu io y 

.01 Io 0 
70TT--7 
.02 IolS 
707-TolT_-
,20 Ion. 

BBu-nrey.vir 
BBQoll.S.OO 
"_OT-T__-Q70_'-' 
BBRoll.6.00 
•BTO'TlTO-.-O."-
BBRoll?4,90 Y.6-U0 . y _ UY0M0—.4. I o _ _UD.iyU.UU 

CURVES INTERSECT AT A»o .43220 AVa 397099.46053 

TH.I- -9U.0 
THSTAolSO.O 
-TM_TAtfl3777" 
THSTAolSO.O 
'TH-Tfl _5777" 
THSTAolSO.O 

Z -" 
ZOD. 
7075-
Z0D0 
70B--
Z0D0 

1732 
3464 

"7176" 
6928 

"7670" 
17320 

.1 -5Y-U-

.1 SSTARo 
".-2~35T-7o-" 
.2 SSTARo 
".-3-7STA7D-
6 BSTARo 

T _ " 
300 
""3-T; 
399 
"747; 
060. 

777--
.097 
7676" 
.658 
TS9T 
.609 

UBUU 
BBOo 
-BBT67-
BBOo 
_F0,r-
BBOo 

69 TWO 
30 TRo 
TB-TCTo-
83 Tqo 
TY'TSTb-
2? TR. 

TH.I-Ul-O.O - - " — 3 4 6 4 1 . 2 JblllHo—^B..y YB° .966 HB0U—S75" 
THETA.150,0 Z"D» 51961,B B S T A R O 1087.09 TRo .946 BBOo 226. 

-7HETTSOT37;7-r°DTf—672B2-.7-7-Ta7B"H77.--T-TRo—."9-7-7-70—72 B": 
THSTAolSO.O Z0D0 86603.0 3STARo 1140.49 TRo .533 BBOo 226. 

-TR_T7ol37.-7-_T-ir-T7.276-.7-3ST_ir---X_3_-.-ro-Yq_---;-327"7B7n—727"; 
THETAol50.0 Z'D° 346411,9 SSTARo 1154.66 TRo .926 BBO* 226. 
TH.raui9B.u _ 0" 919617.9 -STURU 1194.66 VUo .926 M-U"—3ZW". 

.26.91 L'l/U—3.9U YC6CU0 1.U.0 CYopil—.UU [o 1 _ „ - 3y9... 
326.91 CQo 3.30 TC0C80 1.839 CTopo .00 I* _ QBRo 030.SO 
T 2 5 7 7 I - X 7 8 — 3 7 W " Y C _ro-T;u7T-CY-Po—707-To-S-"BBTIo~?j;o-.-31-
326.91 CS° S.90 TCoCO. .974 CTopo .00 Io 4 BBRo 949,10 
•"_75-.-7i-rom-—s73-~Yeoi:BT!—-;¥87-CTo-p-—70T-TS-9- -Bmio"-w.-i--
226.91 C0o 3.90 TC«C0- ,614 eTopo ,00 lo 6 BBRo 000,40 7TTB7—_,•__ Y.6CB0—.0.7 -YoP-—.UU Io V -BUo.uytt.yii 

91 C0o 3,90 TC-COo ,366 CTopo .01 Io 0 BOQoiail.O? 
7I'TB7 3.9U YC6T7"o—-;y47-CY5TJB—70T-T--7-"_DRo"S_vr.-Ii-
91 C0° 3.30 TC0CO0 ,343 CTopo .02 Io.O BBRol201.34 
9T-70T—-73B~T7670o-—7-77-CYoPB—707'T-l'--7ro-T.37S-.-3D'-
91 C0o 3.98 TC0CO0 ,336 CTopo .30 1.13 BBRoiayC,00 
91 CUU—3..U' YC-CU- T3-7-Y-PD .49 lo^S UU__y4.aU 

CURVES INTERSECT AT AX* .33969 _V= 439109.72300 

THIsTUUliU.o Z _u 1414.2 BSTuHo—1UU.UU VNo .U41 UHU"—23_".Uy"T:. — S . 4 1 YB-CUo l.yyu BYbWfa—.UU Io _ UUUo ,y..Uli 
TH6T_°139,0 Z _° 2828.9 SSTARo 302.31 TR. .673 BBOo 233.09 CO" 3,41 TC0CO0 1.169 eTopo .00 Io 3 BBRo 490,08 
-THETAo 17370-7 „6" 4747;7-_T-ITo 3U4. «5~YTIi--;71'Q~7B7o—3-27B3'-le'0o— "3741~YB6r0o"—^TSr'CYo^fi—70fl"-T"_-"S"BBn6--9_TJ74F-
.TH.B.TAo 135,0 Z'D" 5696.9 SSTARo 431.00 TRo ,609 BB0° 232.09 C0o 3.41 TC0CO0 ,0_00_CTopo .00 I* 4 BBRo 971.99 

I^!^ 0 1"' 0 Z D° l4!"8-3 3STAR. 668.93 TRo .937 BBQo 232.03 CQo 3.41 TC0CO0 .593 CTopo !o5 Io 0 BBRo TOflls. 

TH.Tflous.o Z'D* ZB.84.5 ssYAHo io-S.4o Y«o .91J BBOo 2...U. CDo—3,41 YC0CU0—...y BVopo—.00 lo y BBH.1.D4..8 
THSTAO135.0 Z _» 42426,8 3STARo 1326.69 TRo ,486 BBOo 232.09 C0o 3.41 TCOCOo .360 CTopo .01 Io 0 BBQ.14B0.91 
TfiSTAoI_ .-0"-ZoD»-"5.65697D--3sr-]ro""l"4-5;"98"^ 
THSTAO139.0 Z«D' 70711,3 3STARO 1492.04 TRo .466 BBOo 232.09 C0o 3,41 TC0CO0 .331 CTopo ,02 loofl BBRolooi.SO 
THETAolSS. 0 ZoD* 141422,5 SSTARo ,919. S3 "T¥-"749"y""BBo"o"""23"3"ro".""CO"o"""'3"."4l"YC"oCj"o""""r3"-̂ "?"To"p"o"""7o"0"""f5il""BBlI-̂ ^̂ ^̂  
!_!!.."''' Z ° D * ?!?!.!'g . T? B° " Z 2 - z a P ° •_?*> 8!°° 233-89 CQo 3.41 TCoCQo .322 CTopo .30 |ol_ BBQ.16Q0.30 
THBTA0135.O Z'D. 424267.5 3STARo 1322.20 YRo .456 BB0° 232.09 C0o 3,41 TC0CO0 ,322 eTopo .49 lo.B O-QoiOD.,30 

P.._[?---.tNTERSECT..A_T__AJ«o_ t_!-L.O AY."..... 3.9338.2.99973 

YHSYAol20.0 
THETAol20.0 
"THfTA"o'i207lS" 
THETA.120,0 
THSTAol20","0 
TH6TAol20,0 
VHEYAol.0,0 
TH.TAol20,0 
THBTAol2o;7 
THBTAol20,0 
THETA7I20-.TJ-
THETAO120.0 

75-T-
Z»D. 
Z«'Bo" 
ZoD. 
Z6B6 
JoDo 

1000 
2000 

—3070" 
4000 
5000 

10000 

.0 SSTARo 

.0 SSTARo 

."0"3Sfl!fRa"" 
,1 SSTARo 
.".""S-7-R-"" 
.1 SSTARo 

"T-7"; 

282, 

462. 

_ 5 ; 
694, 

00 YRo 
00 TRo 
"0"6 TR"o" 
00 TRo 
"OO'YR"-' 
00 TRo 

.uyo BBOo 

.058 BBOo 
","S5"9""B̂ 0"o" 
.913 BBOo 
","4"93""B¥fio"" 
.463 BBQo 

2-9.8. CDo 
329.00 COo 
"2-"97"0"Q"CO"-" 
329.00 COo 

"a8"9";o"0"CB"o'" 
329.00 COo 

...2 YCoCOo 
3,92 TC0CO0 
"S"."."2""YCo"e«"o" 
3.92 TC0CO0 
"3",".¥"YCoe9"o-" 
3.93 TC0CO0 

_.D40 tiYopo .08 to i ..Uo 3 . 6 .H 
1.330 CTopo .00 la _ BBRo 403.37 
."_"1 ??o"P- "-.-o"o"T-"."0Bnb"-S"i"S"."3_'" 
.719 CTopo .00 Io 0 BOflo 9°0.00 

"".".-7"^?b"p"o"""70"0""i"6"^""DSn-""0TJ0"."7-"" 
.469 eTopo .00 lo 0-OOQo 006.9?. 

^ D ^ 20000.3 SSTARo 9»3.01 YRo .411 BBOo 3-9.00 COo .,y. Y . o t b o — , W i .Yo(io—.08 lo y UUUoiUUO.4. 
Z'D' 30000.4 SSTARo 1320.01 TRo .383 BBOo 339.00 COo 3,92 TC-COo ,336 CTopo .01 Io Q OOQalSOP.-O 
r*D"o 47070.7 "3mW-"iy6u"."0"fl-YRo"7S74-"fl-U"°""g27;--"e76"--^ 
Z«D. 50000.7 SSTARo 1440.00 TRo ,353 8BO0 329.00 COo 3.92 TC0CO0 .107 CTopo ,08 IolD 00Qol9nB,00 
767o--I0707r.-r-37T-R.--1717:YO"Y7o--.-S33"-B70V—327.7Q-77iI—-79¥-YC_7o-—,T67-?7-o"P- ".-07-T6_"J-_On_".9TJ8".7--
Z«D* 200002.6 8STAR0 1925.02 TRo .329 BBOo 329.00 COo 3.92 TC0CO0 .166 CTopo .30 I0.8 BQRoaooe.OO 

"" ClfRVES INT-RSE-T""/Sr-AY6- 7i7?70""aY"o"""""174ffO_-'0-"6r-
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TH6TA.105,0 Z'D' 917.7 BSTAR* 173, 
TW-TS-10S.0 
THETA'105,0 

"'TWBTA*"107"."0" 
THETA*105,0 

' THETA«17970' 
THETA.105.0 
THSTA'105.0 
THBTA'105,0 
THSTAV10770 
THETA.105.0 

Z'D* 
Z 'D. 
I 'D*" 
Z'D" 
7 _»" 
Z*D" 
Z 'D. 
Z 'D ' 
7 *0* 
Z 'D ' 

1039, 
1593, 

"7070", 
2988, 

" 7 1 7 4 -
10393, 

T99ZV 
20706 

"23B72" 
S176S 

3 OSTAft. 
0 BSTAR* 
6"3-TWi-
3 BSTAR* 
9"B7T-7*" 
0 BSTAR* 
S BSTAR. 
1 BSTAR. 
•"SBT-l i -
1 BSTAR* 

14T 
423 . 

- _ T ; 
9 7 1 . 

• tn: 
1162. 

T _ _ 
1466. 

T - 8 7 ; 
1867. 

93 TR. 
-8 TR* 
37 TR. 
T 9 Y R . 
06 TR. 
70YR-.-
71 TR* 
71 TR* 
99 TR* 
T2"T»"*"' 
06 TR* 

.897 
7 7 6 T 
.198 

7»"4»-
.162 

777-" 
.224 

TTTT 
.177 

7174-
.132 

BBO* 

-mw 
BBO* 

" . ¥ 8 * " 
BBO* 
WO""" 
BBO* 

" _ 0 T -
8 8 0 * 

"B70"*"" 
BBO* 

260.17 CO* 
140.17 CO* 
260.17 CO* 

"MO"."*?" _"•" 
260.17 CO* 

"7607 VTXT*-
260.17 CO* 

3 , 1 1 TC»CO' 1 .782 

Sit.17 CD* 
260.17 CO* 
"260-;»7"C07-
260.17 CO* 

"37-T 
3 . 1 1 

"3T.iT 
3 ,11 
J71T 
3 .11 
TTTT 
3.11 

• 3 7 i r 
3 . 1 1 

TC*C8* 
TC'CO' 
YC«0"»" 
TCPCO* 
YC»X7«" 
TC'CO* 
TC'CO. 
TC'CO' 
TB .7*" 
TOCO* 

CT'P* ,00 I * 1 BBR* 4Q7.38 
1.143 CT'P* .00 I . I M l * 8BD.lt 

.836 CT'P* .00 I * 1 MR* 979,04 
"-;_7-Br*?i---70VT*"»"RBR*"BT97JI" 

.441 CT'P* .00 I * I BBR* 668.31 
—.73T-BT-.TP*"--.-Oo""Ti"«"l-l»"fI«V»I-

.146 CT*»* .00 I * T BBR'1241.09 
CT'H* .81 I* I WUIW.9* .113 

.094 
778T 
.096 

CT*M .01 I * t B8R'1983.10 
BY*|ii""701JT*V8-'Wl*16«4-.7T" 
CT'R* .06 1*11 898*1901.37 

CURVES INTERSECT AT AX. 70T-7D—IYi- 91144.14126 

THBTA.100.0 
THETA* 10 0,"0" 
THBTA'100.0 

-7HETA8100.0-
THETA'100,0 
THBT"ttl'00."0" 
T H i T A . 1 0 0 . 0 

"THBT"A410 0."7 
THETA.100.0 
THETA.100.0 
THETA.100.0 Z ' D * 

Z ' D ' 
Z -•" 
Z ' D * 
Z _ • 
Z'D' 
Z'D*" 
Z 'D ' 
7 _•"' 
Z 'D' 
777T-

347 .2 
' -"674 .7 

1041 .7 
1389.0 
1736.2 

' 347274 
6944.9 

"1041773 
13869 .6 

BSTAR* 
7 S 7 A 7 i " 
BSTAR* 

169. 
537.-
4 9 3 . 

76 TR. 
9BTR." 
97 TR* 

17362 .2 
34724 .4 

"-7T10JF 
BSTAR* 
7STARI" 
SSTAR* 
7STA7-
3STAR* 
BSTAR. 
SSTARa 

626. 
" 8 7 7 . 
1169. 

"1467; 
1613. 

TTTT 

29 TR. 
62 TR* 
I - -TR* 
99 TR* 
73TR." 
37 TR* 
89 TR. 

.910 
7076" 
.674 

7 7 . 7 -
.437 
7177 
.126 
7179 
.096 
777T 

BBO* 
BB"0"*" 
BBO* 
BBO* 
BBO* 
_B7«" 
BBO* 
770*"" 
BBO' 
7 -77 -

279 . 
2757 
279. 

"7777 
279. 

"777." 
279 . 

"777." 
275 
TF7T 

02 CO* 
D7C0"*" 
02 CO* 
02 CO* 
02 CO* 
07B07" 
02 CO* 
07"70"«" 
02 CO* 
02 CD* 

2.98 TC'CO' 
"279J""TB*C0Y 
3,93 TC»CO* 
2.93 TC'CO. 
2.93 TC'CO' 
"279y"TC*70-*--
2.93 TC'CO* 
_79_ TC«0»-
2,93 TC'CO' 

2031.97 TR. .061 BBO* 279.02 CO* 
2.93 TC'CO. 
2.93 TC'CO. 

1.791 CT'P' .00 I* 1 BBR* 419.09 
T;T77-CT'^""707"Ti"T1_*"W4777-
.800 CT*P* .00 I* 3 BBR* 679.27 
.608 CT'R*—.00 I* 8 BBR* 707.01 
.472 CT'P* .00 I* • BBR* 766,91 
-;T47-CT'7»"""707"T*"6"7-R*""r«4747 
,069 CT'P* ,00 I* 7 BBR'1200.21 
-;797-CT«7*"""70T"Ti"8"7«1l»T4|r.-»T 
,047 CT*R» .01 I* 9 BBR»1639.66 

.01 1*10 •M«17lfl.9« 7777 
.024 

CT.P* 
CT'P* 04 1*11 BBR.1046,84 

CURVES INTERSECT AT AX' ;"0"3340"" "AY* 24491.84310 

THETA. 99.0 Z'D* 
THETA' 93.0 Z'D' 
THETA. 95.0 Z'D" 
THETA: 95.0 Z'D* 
THETA' 95.0 Z'D: 
THETA* -9570 _ _i * 
THETA" 95.0 Z'D" 
THETA' 95.0 Z'D" 
THETA. 95.0 Z'D" 

120.71 TR. .917 BBO' 339.77 CO' 
241. 43 "TR"-"7829"'8B0"« " 3 3 9 ; 77""C"0"«" 
342.14 TR' .734 880" 339.77 CO' 

'4B2".84 TR-".685"BBO"""' "339.77 CD*" 
603.57 TR. .574 BBO' 339.77 CO' 

1741.9 3STAR. 884.41 TR. .195 BBO" 339.77 CO" 
3483.8 3STAR. 1162.90 TR. .029 BBO" 339.77 CO" 

174,2 3STAR. 
348.4 3STAR". 
522,6 SSTAR. 
696.S'3STAR. 
871.0 3STAR. 

5225.8 '3STAR. "1294.52"TR"-'70"19" BBO*" 
6967.7 3STAR. 1397.09 TR. .018 BBO' 

"3397 77 'CO''" 
339.77 CO' 

2,27 TC'CO' 
"2"."2"7"YcVcO"i 
2,27 TC'CO* 
"_7_7"YC"-0"-
2,27 TC'CO' 
2,27 TC'CO' 
2,27 TC'CO' 
"_"."2'7"YC"'"CO"'" 
2.27 TC'CO' 

1,636 CT'P' 
"l"."--"-"CfVpV 

.927 CT'P* 
~.73"6"C"TVpV" 
.554 CT'P' 
,156 CT.P* 
,019 CT'P' 

""."OTl'BT-P*"' 
.010 CT'P' 

.00 I* 
76"o"T-" 
.00 1* 

•75-g—fi" 
.00 I* 

BBR. 4J2.40 
'6B"R"-"5"B"-"."-0" 
BBR* 612.13 
S-R*"7T5"."4"4" 
BBR. 798.72 

990.52 

1 
2 
3 
"4 
5 
TT-_" .00 I* 

.00 I' 7 BBR.1172.91 
70"1 "T-"8"S Bft-T" 3"0"i"."6"4 
.01 I. 9 BBR.1403.14 

"CURVES INTERSECT AT Ax. .01029 *"T*~ 6442.18191 

AZ1HUTH OF PATH OF SIGHT MlTH RES -CT TO SUN IS 135 DEGREES 

ZENITH OF PATH0FSI_T-»"-170—7IST»"N_-T0'-TTRGET-AX17"".-- -7—AtTlTBTE":—-67B717"77STR»7T-17- -7rTTVTE-

ZENITH OF PATH OF SIGHT . 165 DISTANCE TQ TARGET AXIS • 149529 ALTITUDE . 557899 CONTRAST IS POSITIVE 

ZEN ITH OF" PATH--0r-7r-MT--."I _---DTST»_F-T0-T»7 _r-AXI7--.---79774r--TCTIT07E--."--479T97"-07STRA7T--IY-1-7rTTv7-

ZENITH OF PATH OF SIGHT ' 135 DISTANCE TQ TARGET AXIS ' 293364 ALTITUDE ' 293383 CONTRAST IS POSITIVE 

ZEN iTiror-PTTiror-7i7HT-r-rzr-_TT™^ 

ZENl TH OF PATH OF SIGHT . 105 DISTANCE Tp TARGET AXIS . 190849 ALTITUDE . 51144 CONTRAST IS POSITIVE 

"ZENI 
NITH-or-PA'TH-or-717HT-r-rffO---7I7TW_-TO--r.R7ET-ViiT7--.----l_»7r--TCTITOre--.-----74797--7->ITRA7T--IS-- FD-TTTVE-

ZENITH OF PATH OF SIGHT • 95 DISTANCE TO TARGET AXIS . 73665 ALTITUDE ' 6442 CONTRAST IS POSITIVE 
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AZIMUTH 
THETA.180.0 Z'D' 

)F PATH 
2000 

OF SIGHT 
0 -STAR. 

WITH RESPECl 
134.00 TR. 

10 SUN IS 
.847 BBO* 

180 DEQREES 
197.80 C0« 4,95 T C ' C O ' 2 .747 CT'P > .00 I: 1 BBR. 301,46 

THETA'ISO.O Z'D' 
THETA'ISO.O Z'D' 
THETA'180.0 Z'D. 
THETA'ISO.O Z'D' 
THETA'ISO.O Z'D. 
THETA'ISO.O Z'D' 

40-0 
6000 
8000 

10000 
20000 
40000 

0 
0 
"0 
0 
0 
0 

_ T A R « 
3STAR. 
3STARV 
3STAR. 
3STAR. 
3STAR. 

233.00 TR. 
291.00 TR. 

" 341_0" TR-
388.00 TR. 
603.00 TR. 
928.00 TR. 

.718 BBO' 

.700 BBO' 
,"493"8B0«" 
.482 BBO' 
.644 BBO' 
.403 BBO' 

197.80 CO' 
197.80 CO* 
1977B0"C0"«" 
197.80 CO' 
197.80 C0»" 
197.80 CO' 

4.45 TC'CO. 
4.95 TC'CO: 
"474. TC'CO'" 
4.95 TC'CO* 
4,"97 "TC'CO i" 
4.95 TC'CO' 

1 
1 
"1 
1 

.873 CT'P 

.595 CT'P 

."4i7-CT"»"P" 

.274 CT'P 
".767"CT"»P" 
.543 CT'Pi 

• .00 
• .00 
.""""."OO" 
• .00 
•"""707" 
> .00 

1> 2 BBR. 375,04 
I. 3 BBR. 429.53 
1- -4-7BR- 478.02 
I> 9 BBR. 522,92 
"I-""t"BBRi""730747 " 
I: 7 BBR.1047.27 

THETA.180.0 Z'D* 
THETA'ISO.O Z'D. 
THETA'180.0 Z'D" 
THETA.180.0 Z'D' 
THETA'180".OZ*D: 
THETA'ISO.O Z'D' 

40000 
80000 

100000 
200000 
400000 
400000 

"7" 
0 
0 
0 
"0 
0 

-STAR. 
3STAR. 
3STAR. 
3STAR. 
3STAR. 
3STAR. 

1040.00 TR> 
1074.83 TR. 
1085.39 TR. 
1094.04 TR. 
"-"0"9"4.38"TR-." 
1094.38 TR. 

.587 BBO' 

.580 BBO' 

.577 360° 

.574 BBO' 

."574 BBO« 

.574 BBO' 

197.80 CO' 
197.80 CO* 

"197.80" CO*"" 
197.80 CO' 
"i97;.o"eo«"" 
197.80 CO' 

4.99 TC'CO' 
4.95 TC'CO: 
"4."95""Y-"«C0«"" 
4,95 TC'CO' 
"4795""TC"*"Ce"«" 
4,95 TC'CO* 

--
.468 CT*P 
.477 CT'P 
","<7"l""CTVp" 
.465 CT'P 
"."465"CT"»"P" 
.465 CT'P 

' .01 
• .01 
•"""."02 
• .06 
. -".--o" 
' .45 

I. 8 BBR*1176.11 
|. 9 BBR.1191.64 
I.10"BBR.1199.99 
I'll BBR.1207.55 
"I.1"2""BBR=T20778"4 """ 
1=13 BBR.1207,84 

THETA.180.0 Z'D= aooooo T 3STAR. 1094.S8 TR. .574 BBO' 147.80 CO' 4,9» TC'CO' ,465 CT'P • .79 I»14 BBR'1207.84 

CURVES INTERSECT AT AX' .46460 Ay. 608609.64924 

THETA*165,0 Z'D* ' IY3_ 8 -STAR. 133 08 TR« .841 BBO* 238.79 CO* 3,85 TC'CO* 2 ,315 CT'R" > .00 I' 1 HUH* 333 79 
THETA.165.0 Z'D' 3843 4 3STAR. 235 14 TR. .711 BBO' 238.79 CO' 3.85 TC'CO' 1 ,414 CT'Pi • .00 I. 2 BBR' 404 89 
THETA.165.0 Z'D' 5795 4 3STAR. 280 70 TR. .492 BBO' 238.79 C7' "3.87"TCVC0-" 1 "."427CT"'"P" .— ;oo" I'""3"7BR- 445 85 " 
THETA.165,0 Z'D' 7727 2 3STAR. 347 43 TR. .484 BBO' 238.79 CO' 3.85 TC'CO' 1 .184 CT'Pi > .00 I. 4 BBR. 580 86 
THETA.165,0 Z'D' 9459 0 3STAR. 44. 82 TR. .674 BBO' Z3B.7977'-""3787-TC77-- ;797-7T»p-— 707-Ti"5-7BRi-474" "77—" 
THETA.165,0 Z'D. 19318 0 3STAR. 482 09 TR. .635 BBO' 238.79 CO' 3.85 TC'CO. .701 CT'P • .00 I> 4 BBR. 633 61 
THETA.149,0 Z*D« 38636 1 3STAR. 1031 18 I«« .SV4 BBO* 238.79 CO' 3,85 TC'CO' .444 CT.Pi • .00 I. 7 BBR.1173 08 
THETA.145,0 Z'D: 57954 1 3STAR. 1179 77 TR. .577 BBO' 238.79 CO' 3,85 TC'CO' .403 CT'Pi • .01 I. 8 BBR.1317 63 
THETA'165,0 Z'D" 77272 2 3STAR. 1204 83 TR' .570 7B0* 237:79" CO"*" ""3785"TC'CD» " "..90""CT"'p( ' .01 T' 9" BBR.1342" 99 -
THETA.165.0 Z'D' 94590 2 3STAR. 1217 00 TR. .564 BBO* 23B.79 CO' 3,85 TC'CO' .385 CT'Pi • .02 1:10 BBR.1392 26 
THETA.165.0 Z*D» 193180 5 3STAR. 1227 74 TRV .563 BBO* 237:79""C0"'" '"-785 TC'CO"'" "-;387"CT"«pi 1" .04 I-U B8R.T372" -09-— 
THETA.165,0 Z'D: 384340 9 3STAR. 1228 19 TR. .562 BBO' 238.79 C O ' 3,85 TC'CO. .380 CT'Pi • .20 I>12 BBR.1342 90 
THETA.165,0 Z*D» 57V541 4 3STAR. 1228 1« TQ. .562 BBO' 238.79 CO' 3,85 TC'CO. .380 CT.pi .45 1.13 BUR.1362 90 

CURVES INTERSECT AT AX. .37959 AY» 524351.98720 

THETAH50.0 Z*D: 1732.1 -STAR. 166 55 TR". .846 BBO* 243 74 CO­ 3.64 TC'CO: 2 .084 CT'P • .00 I. 1 BBH* 389 64 
THETA.150.0 Z'D: 3464,1 3STAR. 306 17 TR. .497 BBO' 243 74 CO' 3.64 TC'CO: 1 .365 CT'P • .00 I. 2 BBR. 489 94 
THETA.150,0 Z'D: 5196.2 35TA7-." "368 32 TR. .464 BBO* 243 74 CO' "3.64 TC'CO'" 1 ".177-CT'P" 1—707- T« 3" BBR." 543" 83 
THETA.150,0 Z'D: 6928.2 3STAR. 414 78 TR. .458 BBO' 243 74 CO' 3,64 TC'CO' 1 .074 CT'P • .00 I. 4 BBR> 568 32 
THETA.150.0 Z'D* 8660.3 3STAR. 474 13 TR. .451 BBO* 243 74 CO* 3,44'TC'CO' ' ",947"CT»P ' ".00 I' 5 BBR' 649 78 
THETA'150.0 Z'D. 17320.6 3STAR. 708 94 TR. .409 BBO' 243 74 CO' 3,64 TC'CO' .472 CT'P > .00 I. 6 BBR. 869 36 
THETA'150.0 Z'D* 34641.2 -5TAR. 1153 54 TR. .564 BBO' 243 74 CO* 3,44 TC'CO' .417 CT'Pi • .OD !• 7 BBR.1302 74 
THETA.150.0 Z'D" 51961.8 3STAR. 1373 7S TR. .544 BBO' 243 74 CO' 3,44 TC'CO* .345 CT'Pi • .01 I. 8 BBR.1517 65 
THETA'150.0 Z'D' 69282.4 3STAR. 1441 89 TR". .537 BBO" 243 74 CO­ -374-4"-TC'70« "" ;325 CT'P' •" .01" 1-""9 "BBR.1573 49 
THETA'150.0 Z'D' 86603.0 3STAR. 1456 17 TR. .532 BBO> 263 74 CO' 3,64 TC'CO' .320 CT'P > .02 1=10 BBR.1596 51 
THETA'150.0 Z'D' 173206,0 3STAR. 1473 25 TR. .527 BBO' 263 74 CO' 376TTC'C0: • ;J14-CT'Pi 1—706 lill'BBR'1612" 15 
THETA.150,0 Z'D" 346411.9 

519617.7" 
3STAR. 1474 25 

26 
TR« .524 BBO' 263 74 CO* 3,64 TC'CO' .313 CT'Pi .20 1*12 BBR.1613 07 

THETH157'.7 _T_r. 

346411.9 
519617.7" -STAR. 1474 

25 
26 IR' .524 BBO' 263 74 CO' 3.64 TC'LO' ,31- CT'PI .45 I«1J BBH*1613 07 

CURVES INTERSECT AT Ax« .31322 Ay. 423344.62403 

TH-T*«T_- 7 _'D = 
THETA.135 0 Z'D« 
THETA.135 0 Z'D. 
THETA.135 0 Z'D. 

THETA.135 0 Z'D: 
THETA.135 0 Z*D = 
THETA«135 0 "Z'D? 
THETA.135 0 Z'D. 
THETA.135 0 Z'D = 
THETA.135 0 Z'D" 
THETA.135 0 Z'D = 
THETA.135 0 Z'D: 
THETA i"135 0 Z'D = 

1414.2 9.TAR. 156.12 TR-.- ;»«I BBO* 343 S3 CO' -.94 TC*CO« 1.911 CT*P .00 I. 1 BBH. 444.BO 
2826.5 3STAR. 309.85 TR. .673 BBO' 343 33 C0> 2,94 TC'CO' 1.258 CT'Pi > .00 I. 2 BBR. 540.93 
4242.7 3STAR. 417". 44 TR. .618 BBO' T43 33 CO"" -279* TC'70." " .997 CT'P • .00" T« 7" BBR. 4 7 9 7 4 7 — 
5656.9 3STAR. 472.33 TR. .605 BBO« 343 33 CO* 2.94 TC'CO' .899 CT'P > .00 I. 4 BBR. 479.97 

7071.1 3STAR. 516.71 TR. .598 BBO' 343 33 CO. 2.94 TC'CO' .838 CT'P > .00 I. 5 BBR. 722.19 
14142.3 3STAR. 697.33 TR. .557 BBO' 343 33 CO. 2.94 TC'CO' .634 CT'P • .00 I. 4 BBR. 888,49 
28284.5 3STAR. 1064.66 TR. .510 SBO' 343 33 CO' 2.94 TC'CO' ,4l6 CT'P • .00 I> 7 BBR.1239,84 
42426.8 3STAR. 1281.84 TR: .486 BBO' 343 33 CO' 2.94 TC'CO. .339 CT'P > .01 I. 8 BBR.1448.78 
56569.0 3STAR. 1389.41 TR: .473 3B0. 343 33 CO' 2.94 TC'CO. .308 CT'P > .01 I« "9"WR"-l591.89 
70711.3 3STAR. 1422.23 TR. .466 BBO' 343 33 CO' 2.94 TC'CO. .298 CT'P • .02 1=10 BBR.1S62.29 

I :"l _""BB"R-1"_0"4","4 3""" 141422.5 3STAR. 1447.66 TR. .457 BBO* 343 33 CO' 2.94 TC'CO. .288 CT'P • .04 
1=10 BBR.1S62.29 
I :"l _""BB"R-1"_0"4","4 3""" 

282845.0 3STAR. 1450.26 TR. .456 BBO* 343 33 CO: 2.94 TC'CO. .287 CT'P 1 .20 1.12 BBR.1606,70 
424267.5 3STAR. 1450.28 TR. .456 BBO' 343 33 CO. 2.94 TC'CO' .287 CT'P • .45 1.13 BBR.1606.72 

CURVES INTERSECT AT AX' .28671 Ay: 330402.68397 

THETA-_7 0 Z*D = 1000,0 3STAR. 144.00 TR. .8/0 BHD° 380.16 CO' - . _ TC'CO' 1.556 CT'Ri • .00 I. 1 BBH: 474.59 
THETA.120 
THETA.120 
THETA.120 
THETA'120 
THETA.120 

0 
0 
0 
0 
0 

Z'D' 
Z*D = 
Z'D = 
Z*D = 
Z'D = 

2000.0 3STAR. 
3000.0 3STAR. 
4000.1 3STAR. 
S07071""3STA7.-

10000.1 3STAR. 

274.00 TR« 
"3B2.00 TR. 
451.00 TR« 

"" 517:0 0"TR-
705.00 TR. 

.658 BBO' 

.559 BBO' 

.512 BBO' 

. 475"-B7D*~" 

.463 BBO* 

380.16 CO* 
380.16" C0 = " 
380.14 CO* 
38T:T6--C7«" 

380.14 CO* 

2.23 TC'CO: 
""-". 2"3""TC"'"C0"»-
2.23 TC'CO: 
"r."2T"TC . 7 -
2.23 TC'CO* 

1.047 CT'Pi 
—797-C-r.pi 
.474 CT'Pi 

--7507-CT'Pi 
.447 CT'Pi 

.00 I. 2 BBR. 524,33 
.—70"0""T='"3"BBR.""5V4-.5"4"— 

.00 I' 4 BBR: 445.43 
>— 70T-T--"9 _BR-"700704—"" 

.00 1. 4 BBR. 881.13 
THfelA.l.u 
THETA.120 
THETA.120 
THETA.120 
THETA.120 
THETA.120 

U 
0 
0 
0 
0 
0 

_'U = 
Z'D = 
Z'D. 
Z*D = 
Z*D = 
Z'D. 

-U0U0.3 -STAR. 
30000.4 3STAR. 
40 0 7075--3STAR-" 
50000.7 3STAR. 

I0707173--3-T-R-" 
200002.6 BSTAR. 

944.01 TR. 
1160.01 TR. 
1300.00 TRV" 
1380.00 TR. 
"1"455.V3"7R"--
1463.61 TR. 

.411 BBO* 

.382 BBO' 
7374"B70"*"" 
.352 BBO* 
7J-3"870*--
.329 BBO* 

380.14 CO' 
380.14 CO* 

-7B7;.---cr*"-
380.14 CO. 

--J807r6-"_7." 
380.14 CO' 

2,23 TC'CO. 
2.23 TC'CO' 

""_727-TC'77'--
2.23 TC'CO' 

""272T-TC .7-
2.23 TC'CO' 

.317 CT'P 

.249 CT'Pi 
—7I7--TVpi 
.197 CT'Pi 

—T7Y--7Vpi 
.174 CT'Pi 

• .00 I. 7 BUM'llOO.Zl 
.01 I' 8 BBR.1305.20 

—70T"T.--9-7BR--t47B72"4 — " 
.02 I*10 BBR.1513.49 

—.-O-T-YnHR _771777 " 
.20 1:12 BBR'1568.74 

CURVES IVT-7SECT--*T""AY*- .-I7J5-—AY-— --i.-ir7_7-.270-' 
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THETA.105.0 Z'D: 517.7 3STAR. 118. 

-THETA*105,0 Z _ * -
THETA.105,0 Z*D= 
THETA.05-.0-
THETA'105.0 
THETAV105'. 0' 
THETA.105.0  

"THETA.105.0 Z'D' 
THETA'105.0 Z'D. 
THETA'105;0"Z*D«-
THETA.105.0 Z'D" 

"Z _J" 
Z«D = 

'-•D«-
Z'D = 

1035.3 
1553.0 

—.07076" 
258H.3 

-517675" 
10353.0 
15529.5 
20706.1 
- Z5 87276" 
51765.1 

3STAR. 
3STAR. 
-3?T»7i-
3STAR. 
-37TA7--
3STAR. 
-5TAR. 
3STAR. 
.STA7--
3STAR. 

_-77 
376. 

-TDT: 
605. 

-.7o7 
1262. 
-TTT 
1646, 
1736"; 
2292 

02 TR. 
46 TH. 
19 TR: 
i"3"7R"." 
42 TR. 
_6-"TR--
00 TR. 
16 T R . 

83 TR. 
T8-7RV" 
36 TR. 

,697 BBO2 

.763 9B0-

.598 BBO* 

.-*-4-S"BB'0-.--
,362 B B O ' 
.-27_--a7o«" 
.224 B B O ' 
.197 8B0* 
.177 8B0» 
71T4--370"*"' 
.132 BBO* 

422.33 C0= 1.97 TC'CO= 
42_.33 CO* 
422.33 CO" 
-4"2?733--C0-." 
422.33 CO* 
"42_7---"CD"-
422.33 CO. 
422.33 CO. 
422.33 CO' 
•-4-227TS "COT.-" 
422.33 CO' 

_79T 
1 .97 

T . " 9 T 
1 .97 

-1797 
1 .97 

TC'CO' 
TC'CO: 

rc»-cov 
TC'CO. 
TC SCO--' 
TC'CO. 

1 .97 
1 .97 

"1797 
1.97 

TC'CO: 
TC'CO: 
TC'TOV-
TC'CO' 

1 . 5 0 0 
l . i -S 

. 7 9 1 
• - ; _ - . " 

.397 
— 7 1 7 

.137 

C T ' P ' 
C T ' P * 

.00 I ' 1 BBR. 

TTOT" 
. 0 8 6 

-;T7r' 
. 047 

CT 'P" 
CTTpi" 
C T ' P . 
CYVpi" 
CT«po 

TOT 
.00 

2 BBR* 
3 BBR. 

4 9 6 . 9 6 
5 1 9 . 9 0 

. _ : 6 2 8 . 9 3 
Vpi—78"0""T=""4""9B7i""69775»" 

758.41 
984748-

=1356,70 
.1524,34 T T . p T 

C T ' P . 
CT*p"« 
CT .P* 

.00 I ' 5 BBR: 
707"T---6-"BBR-
. 0 0 I ' 7 BBR: 
. 0 1 I : B BBR 
. 0 1 I * 9 BBR 
7 0 T T - V 8 - B B R 
.06 I ' l l BBR 

'1721.75 
.T979771" 
=2348.0$ 

CURVES INTERSECT AT AX. .05083—AT- 47426.43*40 

THETA.100.0 Z'D. 347.2 3STAR. 168, 
THETA.100.0'Z'D: "694",5 3STAR. 336 
THETA.100.0 Z'D: 1041,7 3STAR. 496 

" THETA-10070 _ _. 1389.U dSIAR. 59. 
THETA'100.0 Z'D= 1736.2 3STAR. 689 
THETA.100.0 Z'D" 3472,"4"3STAR_-- 9B4 
THETA.100.0 Z'D= 6944,9 3STAR. 1352 
THETA.100.0 Z'D: 1041773"7STAR. "1557 
THETA.100.0 Z'D' 13889.8 3STAR. 1703 
THETA'IOO'.O Z _*—-7T62. Z .STAR. 1B53" 
THETA'100.0 Z'D= 34724.4 3STAR' 2424 

41 TR. 
83 TR." 
60 TR. 
14 TR. 
67 TR" 
41 TRV 
,83 TR. 
;5_TR". 
,37 TR. 
,94 TR. 

,910 BBO' 
.826 BBO°" 
.674 BBO* 
.534 BBO* 
.437 BBO* 
.167 BBO' 
,126 BBO> 
.109 BBO' 
.096 BBO' 
.087 BBO' 

450.25 
"450725' 
450.25 

CO" 
-7="' 
C0 = 

1.84 TC'CO: 
"176"4""TT.'70V 
1.84 TC'CO. 

450.25 
450.25 
450.25" 
450.25 
450725" 
450.25 

77-
C0« 
CO"."' 
C O ' 
CO"." 
C O . 

49 T R' ,061 -BO" 
450,25 
450.25 

77-
C0» 

1.302 CT'P. 
—;76T-CY'-pi-" 
.696 CT'P' 
.529 CT'P. 
.408 CT'P' 

—:i30" CTi'pi" 
.074 CT'P' 

-7056- CTipi" 
.045 CT'P' 
.038 CT'P' 

1,84 TC'CO. 
1,84 TC'CO' 

v. av-TC'rov 
1,84 TC'CO' 

'_784"TC -7T 
1.84 TC'CO' 
1.84 TC'CO' 
1.84 TC'CO' .021 CT'P. 

.00 I' 1 BBR 
,-00""r«"""2-"BffR 
.00 I. 3 B8R 

"877 .00 I' 
.00 1> 
.00'!"-" 
.00 I' 
."OV'T-" 
.01 I' 

T 
5 BBR 
6 BBR 
7 BBR 
8 "7 BR 
9 BBR 

.02 t'lO BBR 

.04 1*11 BBR 

578 
"708 
799 
.73" 
886 

1059' 
'1409 
1606 
• 1744 
_79T 
2452 

.25 
790' 
.97 
73-"-
.44 
.49 
.51 
.71" 
.44 
T-T" 
.10 

CURVES fNt"E"R"S"_C"f"AY"Ax"'"' .03144 A y "23444.18193 

THETA' 95.0 
THETA'""'95.0 
THETA. 95.0 
THETA. 9570 
THETA. 95.0 
THETA* 99•0 
THETA* 95.0 
THETA'""95"."0' 
THETA" 95.0 

Z ' D * 
Z'O"'" 
Z ' D ' 
Z ' D ' 
Z ' D ' 

1 7 4 . 2 
34874" 
5 2 2 , 4 

3STAR. 
"3STARV 
3STAR. 

69678 "3STARY" 
8 7 1 . 0 3STAR. 

1 4 9 . 8 0 TR. 
"29"9'."Si""T"R*" 
4 4 9 . 4 1 TR* 

" 5 9 9 . 2 2 - T R i -
7 4 9 . 0 2 TR. 

r*TH 1 7 4 1 . 9 -STAR. i o . 7 . 7 4 TR. 
Z ' D * 3 4 8 3 . 8 BSTAR* 1 2 9 9 . 0 3 TR* 
Z'D' 52257B"3-T-R-"_375:_0"7RV 
Z'D' 4947.7 3STAR. 1479.03 TR* 

,917 BBO* 
,_24""BflO*' 
,734 BBO* 
:789"B70"*"" 
.974 BBO* 
.199 BBO* 
.029 BBO* 
70--9"BBO"*" 
.018 BBO* 

490.05 CO* 
'"490";0"S""C0"*" 
490.05 CO* 

"49"0707""C0"»" 
490.09 CO* 
490.09 C0> 
490.09 CO* 
-*9"ff;75"C0"."" 
490.09 CO* 

1.69 TC'CO* 1 
"i"."6"9""7.VC0"»" 
1.69 TC'CO. 
"_"."."9""TCVC8* 
1,69 TC'CO' 
1.49 TC'CO' 
1.69 TC'CO* 
-17»"9""YC"'"C7'" 
1.69 TC'CO' 

268 CT'P* 
97. UTVp"*" 
753 CT'P' 
477"CT"«"P"«-" 
442 CT'P* 
139 CT'P* 
.019 CT'P* 
".ori"BT"»"P'"" 
.010 CT'P* 

.00 I* 1 BBR* 599.39 
,0"0"T*"'a "SBR'"70"-"."Or 
.00 I* 3 BBR* 809,97 
;0"0""T»"4 "BBR»"9S"4747" 
,00 l» 9 BBR.1030.48 
.00 I. i BBR.llt-.09 
.00 I« 7 BBR'1313.48 
.-0-l"T-"8"BBRiT479722" 
.01 I* 9 BBR"1487.78 

TURVES INTERSECT AT AxS .010-9—-Yi~ .4-6.6.132 

AZIMUTH OF PATH OF SIOHT WITH REBPBCT TO 5UN 18 180 DEGREES, 

ZENITH 0F"PA7ff-trF'SI7HT-r-170—7IST»7CE-T0"T7R7ET-»'XT7".-- -7—ALTITOTE"-—-78717—B7RTR*-r-17-707IT.V--

jENITH OF PATH OF SIOHT * 169 DISTANCE TQ TARGET AXIS • 140937 4LTITUDE » 924392 CONTRAST IS POSITIVE 

ZENITH OP PATH OF SIGHT"* 170"-7ISTA>ICE-T0"7_RirET-»7I7"."-"2747O7 -7t7!T0BE"i" " _S747"C7STRA7T U W I T I V B " 

2EN1TH OF PATH OF SIGHT * 139 DISTANCE TO TARGET AXIS . 330382 ALTITUDE » 330403 CONTRAST IS POSITIVE 

_BN|TH--0r-PATW-0T-71-^-7-T2r--7.'ST7SW-Ytf-T-R-r^^ 

ZENITH OF PATH OF SIGHT * IPS DISTANCE TB TARGET AXIS » 176977 ALTITUDE * 47427 CONTRAST IS POSITIVE 

ZENITH OF PATH OF' SI7HT-»-r07--7I7T7rN-.-70"T_R-_T-Tl(T9- •"" 1T4B77"ttTITODE""*" " " 73767 __HTRAST"17-P07inV--

ZENITH pr PATH OF SIGHT * 99 DISTANCE TQ TARGET AXIS * 73949 ALTITUDE * 6467 OONTRAST 17 P0SITIV8 

COORDINATES" FOR" PLOTTIN0"4-7R7S7--ECT17_r"II"-i--H7Rn07T<U-7"*"YBRTTCTfC 

XI Zl X2 Z2 X3 Z3 X4 Z4  

807767 8 0 5 7 - 8 2 9 7 7 4 4 7 3 1 " " 7 3 . 470 5 -974—876737 7 7 4 2 " 

710432 33429 744545 27Q58 744555 23882 761097 24492 

6 4 6 4 7 1 — " 6 7 9 4 1 -70-TB7 — _ O t O — 7 1 7 6 7 0 " — 4 n 4 7 " " 7 7 9 . 9 y — . . . W 

95 

http://TT.pT
http://BBR.llt-.09


373258 304136 521493 218947 597831 174470 597249 174806 

116029 784021 497453"" 407572'"7697_7"3-7J7B"—6076_-"27378T 

407603 852920 584356 546753 633914 460909 646453 439190 

691570 777667" 717376"-787077"77-TflT--7-77Ijr-7_747--"9T7¥97 

900000 608610 900000 606610 900000 608610 900000 608610 

1740977" 57 -57-T0T9579"-557879".D7BT9T"7_77_3""I7B7674"-679T27 

1144400 423345 1153547 439190 1166086 460909 1219644 546753 

1230787 -337*7T-lT9_r4—273T8T--7T477r-737378"t-77947—477777 

1213787 181178 1202751 174806 1202169 174470 1278507 218547 

1076977- -"474-7-179-747 7_r47-.7S74T0 -471787.077717 73717" 

1034220 23666 1036903 24492 1035445 23682 1033455 27Q96 

Y739T5 6T67—9736-7 74*7—978747 7974—V7T676" "6_3r 

AXSL* 1800000.0 CSLX* 18000.0 CSLY. 1620000.0 AXLX* 900000.0 AXLY' 0 

NTG7K."T0. "N*-IWC--"_7070—WPRTJBV-56 

CURRENT ELAPSED TIHE IS 0 MINUTES SS SECONOS. 
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I0a. l_9—02_n-4/->6 P-A_.-4. 

PonnRAH pnovl 
r ...PROGRAM PODVI...1NOV,65...BARKDOLL....V1SLAR ..UCSD 

C ...PODVI' 'ROBABILIT.T 0F..DET^CT ION VOLUME PHASE 1 
C ...THIS PROGRAM PROVlD-S INPUT DATA FOR THE 
C ,..SOLUTION OF A P.OBA7ILI.TV OF TARGET DFTECJION VOLUME, 
C ...THE CALLED SEQUENCE OF PROGRAMS N H L PRINT THE 
C ^, .A'TITIinP Ann DISTtM-F FB^M THF TARnFT AXIS FTR 
C~ "...8 DOWNWARD L00KIN3 ZENITHS OF PATH OF SIGHT, 

C . .THETA = 180,165.150,.135,120.105,100.95 DEQRFES AND 
C ...FOR 5 AZIMUTHS OF PATH OF SIGHT WITH WESPFCT 
C . .TO THE SUN, PH|.0>.4*.90.135,180 DEGREES, .. 
C ...THE PROGRAM WILL ALSO PLOT THESE POINTS AS 
C ..,* HEMJS.0HER_LC- CR_S-7__CJXQNS_ 
C 
C ...VARIABLE INPUTS. 
C ...OPT.OPTION FOR ATMOSPHFRIC AND OPTICAL SYSTEM 
C . ...OPT'O FOR VIEWING THROJGH ATMOSPHERE ONLY 
C OPT'-l FOR OPTICS AND NO ATMOSPHERF 
C O P T " l FQR OPTICS AND AN ATMOSPHERE 
C .". .FNUMB»"FLVGHT NUMBER FIR AfMOSOHERlr DATA 
C ...OPTNU'O'TICAL SYSTE1 IND=X NUMBER 
C . . . O I A M = T A R G E T " D I A M E T E R IN FT..NOT TO EXCEED 100 FT. 
C .. .08.'INDEX FOR DIRECTIONAL. R.EFLE.CTANC6 PROPERTIES _ _._ 
C ...OF TARGET OBJECT 
C • • •_HAC»_LN-EX TOR QlRErTIONAL REFLECTANCE PRQPFRHES  
C ."T.OF BACKBROUNO 
C ...PROBK=CDNSTANT FOR DEVIATION FROM 50 PFRCFNT 
C ...PROBABILITY,I-. FOR 50.1.204 FOR 70, 1.50 FOR 90. AND 
C ...1.91 FOR 99 PERCENT PROBABILITY OF DETFCTION 
C . . .NPROBMNTEGER REPRESENTING PROBABILITY 
C - - -e-WHSW|TCH FriR 3UTPJT PRINTING. 1 FOR CAI CU1. AT 1 INS 
"C" " "7T.AND COORDINATES. 0 _R COORDINATES ONLY 
C . . .SW2.SWITCH F()R PLOTTING, 1 IF PLOT IS DESIRFO 

C ...0 FOR NO "LOT 
C 

C ...CALLED 3ROOPAMS.TCA. 

C OPT.'l. 
FNUMB:74. 
DIAM-100. 
OHJ.l. 
BAC'l. 
PR08K.1. . 
N D R O B . 5 0 

SWl'l. 
Sw2*l. 
CALL DATA1 
C A L L DATA2 
C A L L D A T A 3 

~ C A L L T C A L T S P T ^ N U M B " , . T N J . D I A M . O B J . B A C . P R O B K . N P ^ O R , 

1SW1.SW2) 
CALL PREP(9) 
END 

TARGET DETECTION F0» INFINITE VIEWING TIME 

PATH 67" _TO"HTTHROUGH OPTICAL SYSTEM ANO ATMOSPHERE 

PROGRAM DATA FROM FLIGHT NUMBER 74 

P R O B A B I L I T Y OF D - T E C T I O N IS 5 0 P E R C E N T 

T A R G E T D I A M E J E R IN FT.- «„1__9 

B A C K G R O U N D F O R T A R G E T IS P I N E T R E E S 

T A R G E T IS S P H E R I C A L AND » A I N T B D G R A Y _. 
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" i J c V i " _ J 2 . M y T ^ Q f -?A-TH_OF..J!J.G_.t.jtIXH.J3£SPJ.C.t„lO__SUN-.I_._...0.-DEG_Ri:ES 
THETA.180.0 Z 'D' 2000.0 BSTAR. H i .71 TR. .763 BB0» 197.80 C0= 4.95 TC'CO: 2764_"C"R7P"_ — 70TT.~i~BBRV-26.7-7T 
J _ | I _ ' » ; - ° Z ' g ' ^ P . i - i agTAR. 220.Bl TR. .448 BBQ. 197.a0 CO. 4.95 TC'CO. 1.814 CR.P. .OH I . 2 BBR: 348.19 
THETA.180.0 Z 'D. 4000.0 BSTAR. 273.01 TR. .432 BBO* 197.80 CO* 4.95 TC'CO' l!553 CR'P* loo l« 3 BBR. 39°. _ 

- I tMlfS^-_I2*5-?-*S-* --22S°*Q-J3S_T.*R.»___3L_.8J_.Q_l.__r_«j:__Jft.2L5._J=lB_0=__î 7,.«._0__i:_0» .4_-*5_._T-C'-G.a_.__J__̂ 3A4__CH.«tR_« .AO 1» 4 8JJ.R. « i _ 5 6 
THETA.180.0 Z ' D . 1 0 0 0 0 . 0 BSTAR. 3 4 0 . 3 1 TR. . 4 1 5 BBO. 1 9 7 . 8 0 CO. 4 . 9 5 TC'CO. 1 . 2 4 6 C R . P =• .at I , ~ 5 B B R V 4 8 1 . 9 7 " 

..THEI.A._18ft,0..Z'D_»___ 2 0 0 0 0 , 0 . BSTAJl.. ._5|J,ai. .T.R...J l! l l .Bejl;_..J_9_7J_6t. .C.0.__-4..9_5-.Ta'C0' .BiO CR-'P* .7.0 1 * i BJiR= 4.67.-75 
THETA.180.0 Z ' O . 4 0 0 0 0 . 0 BSTAR. 8 4 6 . 3 1 TR. . 543 BBO' 1 9 7 . 8 0 C0= 4 . 9 5 TC'CO. . 557 « _ " • " " . O O ~ ! « " 7 * " 9 B R Y - 9 5 3 . " « , 4 ' 
THETA'180.0 Z ' D * 6 0 0 0 0 . 0 RSTAR' 9 6 5 . 1 1 TR. . 5 2 8 RBQ: 197.BI) TO: 4 . 9 5 T O C O : .4B3 CR.P : .01 I . S B B R . 1 0 6 9 . M 
THETA.180.0 Z'D' 80000.0 BSTAR. 980.24 TR. .522 BBO= 197.80 C0= 4.95 TC'CO. .472 CR.P= .01 I. 9 BBR:10«3.59 

-£!!fI4!H!^t-£*S-"-tf!&!!^ 98R.1JW_1.70 
THETA.180.0 Z'D. 200000.0 BSTAR. 995.77 TR. .514 BBO= 197.80 C0« 4.95 TC'CO. .460 CR.P= .06 I .11 BBR.1097 . Yo 

- -JSK^"^S_! - t ^ _*-S---_i-£l!"-!|-s-,l*iL-'BLST--*HL"—^»»-«--na~J*J*5—'*lA-HSiL«—15iZJl.aiL_f:j!l5_______-TC.*CLtt- J.4_6.0__CR*PJl „J10 l « l i 9B.R = ._19i_-.1.7 
THETA'ISO.O Z ' D . 6 0 0 0 0 0 . 0 BSTAR. 9 9 6 . 0 5 TR. . 5 1 6 BBO' 1 9 7 . 8 0 C0» 4 . 9 5 TC'CO' .460 C R ' P . . 45 1*13 _BRY_098.17 
THETA'180.0 Z«P« 9 0 0 0 0 0 . 0 BSTAR' 9 9 6 . 0 5 TR. . 5 1 4 RBQ: 1 9 7 . 8 0 CO: 4 . 9 5 T O C O . .460 C R . p : . 7 9 1.14 BBR.1098 .17 

CURVES T N T E R S " E C T " A T " A Y - V4599r""A"Y"*"""""6"o".8>"9"."55e23"" " " " ' 

THETA.169.Q Z ' D . 1 9 3 1 . a BSTAR. 1 2 5 . 5 5 TR. . 7 5 6 BBO* 1 4 3 . 1 5 CO* 8 . 7 5 TC'CQ: 4 . 0 5 3 C R ' P . . 0 0 [ . 1 BBR. 2 3 3 . 9 4 
THETA«165.0 Z ' D . 3 8 6 3 . 6 B S T A R . 2 3 7 . 4 6 TR. . 440 BBO' 1 4 3 . 1 5 CO: 8 . 7 5 TC'CO: 2 . 4 3 5 C R ' P : .00 1= 2 BBR. 3 2 9 . 0 3 

JJt9lkKi*9_._t_X*Dm___579s_.4_asiAB!L..A?fi.A' TR« . 4 2 2 BBO' 1 4 3 . 1 5 CO: 8 . 7 5 TC'CO' 2 . 1 2 2 CR'P* . 0 0 1 . 3 BBR: 3 6 7 . - 3 
THETA.165.0 Z ' D ' 7 7 2 7 . 2 BSTAR. 3 3 0 . 9 4 TR. . 6 1 9 R B 0 " " " i _7t5"C0«"""8"r7"5""foc"o"":""i"."83"9""c"R7"p".""""ro"6""r="""4"""BBR":"""4T9":"3"i"' 

- - l . | ! * ! l *? . ! . l ! - -? . .9 ." - . . . !^? .9 . .0„B.ST.AR.„ .366 .84 TR* . 6 0 7 BBO* 1 4 3 . 1 5 CO' 6 . 7 5 T O C O : 1 .675 C R . P . .00 I . 5 BBR: 4 5 3 . 6 7 
THETA.165.0 Z ' D . 1 9 3 1 8 . 0 BSTAR. 4 4 3 . 6 1 TR"« .972"1BBO"»""i4"3"."l"5"To"=—e""7"""f"c"^ic"0"V-i-.-3Tr"CR"ip'=""""7o"6''r."""4""S"SRV-'5"45-;Tr" 
T H B T A . 1 4 9 . 0 Z»D« 3 6 6 3 6 . 1 9STAR. 5 9 1 . 6 1 TR. . 5 3 9 BBO' 1 4 3 . 1 5 CO' 6 . 7 5 TC'CQ. 1 . 0 0 2 C R ' P . . 0 1 I . 7 BBR. 4 4 8 . . 8 
TH6TA.149 .0 Z ' D ' 9 7 9 5 4 . 1 BSTAR. 6 4 6 . 2 4 TR. . 5 2 0 BBO' 1 4 3 . 1 5 CO' 8 . 7 5 T O C O ' . 9 0 3 C R ' P . . 0 1 1 ' 8 BBR: 7 2 0 . 6 2 

. - !H fTA* l«? . .8 . .Z^D.» . . . 772 .7J . .^ jSTAJ . . . . 659 TR. . 9 1 3 BBO» 1 4 3 . 1 5 CO* 8 . 7 5 T O C O ' . 877 CH'P= . 0 1 I * 9 BBR: 7 3 2 . 5 9 
THETA.165.0 Z ' D ' 9 6 5 9 0 . 2 BSTAR. 6 6 4 . 4 1 TR. . 5 1 0 BBO*"" i '43 .15 "c""""B"775" f OC"O"":""766""C"R""P":""" ."o"2"i"»i"0""B"8R":"7"3"7":"5"9"" 
TH';TA«.L69..0._Z'_D.__1931^ BBO' 1 4 3 . 1 5 CO. 8 . 7 5 T O C O . .854 C R ' P . . 0 4 I ' l l BBR. 7 4 2 . 9 4 
I H f J i " } _ • " Z * S " 3 « * 3 & 0 . _ BSTAR. 4 7 0 . 4 2 TR. . 5 0 4 BBO'" 1 4 _ 7 i 5 CO.""""BT7"5" TOC0"= "" ."e"5"r"CR"ip"«"""";"2"3""?"="l""2""B"BR":"""7"43":"oT" 
THETA.165.Q Z ' D ' 5 7 9 5 4 1 . 4 BSTAR. 4 7 0 . 4 2 TR. . 5 0 4 BBO* 1 4 3 . 1 5 CO. 8 . 7 5 TC'CQ. . 8 5 3 C R ' P . . 5 0 1.13 BBR. 7 4 3 . n 8 
THETA.145.0 Z ' D * 7 7 2 7 2 1 , 9 BSTAR. 4 7 0 . 4 2 TR. . 9 0 6 BBO" 1 4 3 . 1 5 CO' 8 . 7 5 T O C O . . 853 C H ' o . . 8 8 1.14 BBR: 7 4 3 . 0 6 

-CURVES..!_N_TERSE_CT_ AT.-A.X.'. ...89341.. *T* 761154 . 48P57 

ATisT 
THETA'ISO 
T"7f"A"i5"0" 
THETA.150 

" T " _ "A"l50", 
THETA.150 
THETA.150 
THETA'150, 

"YHETAViSl" 
THETA.150 
"T"H6"T"ATI5"0" 
THETA.150, 
THETA.150, 
THETA'150, 
TH_"T"A"«~i5"S; 

Z-f*-

Z'D» 
Z'"D"» " 
Z'D' 
Z"'"n"'"" 
Z'D' 

1732, 

3464, 
"9"i96"; 
6928, 

"6660, 
17320. 

0 Z'D' 
0 Z'D' 
0"Z" i'D." 
0 Z'D. 

"0"z*"* 
0 Z'D' 
0 Z'D> 
0 Z'D' 
"0""Z" *"Di' 

34641, 
51961, 
69782, 
86603, 

173706, 
346411, 
719617, 
692823. 
866029". 

BSTAR. 
BSTAR. 
BSTAR. 
BSTAR. 
BSTA"R." 
RSTAR. 

134.94 TR. 
246.03 TR. 
30".90 TRi" 
348.28 TR. 
403"."66"t"Ri" 
519.99 TR. 

BSTAR. 
BSTAR. 
BSTAR*"" 
BSTAR. 
BSTAR-
9STAR. 

.761 BBO* 

.627 BBO* 
,"5"99"BB"0"« 
,592 BBO* 
,586 BBO* 
,546 BBO* 

9 BSTAR. 
8 RSTAR. 
8'BSfAR." 

704.10 TR. 
797.06 TR. 
826"."9"4"TRV 
835.02 TR. 
"844". 68 "TH"" 
8*5.25 TR* 
845.25 TR* 
645.25 TR. 
"845.25" -f»» 

. 5 0 9 RBO* 

. 4 9 1 BBO* 
;4_3"_"B0«" 
, 4 7 9 BBO* 
, 4 7 4 " B B O * 
, 4 7 4 BBO* 
, 4 7 4 BBO* 
, 4 7 4 BBO* 
,"474"B6"0* 

1 2 7 . 1 
1 2 7 . 1 
1 2 7 . 1 
1 2 7 . 1 
1 2 7 
1 2 7 . 1 
1 2 7 . 1 
1 2 7 . 1 
127.1 
127.1 
127". 1 
127 .1 

CO: 
CO: 
CO": 
CO* 
CO: 
CO: 

1 8 . 1 6 
1 8 . 1 6 
1 8 . 1 6 
1 8 . 1 6 
1 8 . 1 6 
1 8 . 1 6 

T O C O ' 
T O C O : 
T O C O ' 
T O C O ' 
TC'CO' 
T O C O . 

7.984 
4.444 
37657" 
3 . 2 2 7 
2 . 8 2 8 
2 . 1 4 6 

CR'P. 

CR.'P* 
CR"'p"." 
CR'P. 
CR'P' 
CR'P' 

2 C0 = 
2 CO* 
2 C"0"i" 
2 C0» 
2" CO"." 
2 CO. 

127.1 
127.1 
"127.1 

2 C0 = 
2 C0 = 
2 CO"" 

18.16 
18.16 
18.i"4 
18.16 
18.16 
16.16 
1 8 . 1 6 
1 8 . 1 6 
18." 16' 

T O C O . 
TC'CO. 
TC'CO"'" 
TC'CO' 
TOCO'" 
TC'CQ. 
TC'CQ: 
T O C O . 
TC'CO-" 

1.529 
1.319 
17255 
1.234 
i"."2"04 
1.208 

.00 

.00 

.00 

.00 

.00 

.00 

I. 1 BBR: 

I. 2 BBR: 
"IV"3"B"SR-" 
I. 4 BBR. 
T«"5"BBR"-" 
I: 6 BBR: 

1.208 
1.208 
i".'2"0"8 

CR'P' 
CR'P. 
"CR"'P"a" 
CR'P. 
CR'P*"" 
CR'P' 
CR'P' 
CR»P» 
'CR'P*""I 

.01 I. 7 BBR. 

.01 I. 8 BBR. 

."0i""f-."9""gUR"'"" 

.02 I.10 BBR. 

.06" r=T_"BBR~="" 

.21 I.12 BBR. 

231.71 

325.75 
3"787"l"4"' 
423.56 
4Te7"2" 
589.56 

.47 !>13 BBR: 
,82 1.14 BBR: 
,"3"0"f'i5""B"SR"'"' 

768.52 
859.49 
8H87T5"' 
895.90 
"9o"4":"R"4"' 
905.47 
4o5.4> 
905.47 
"o57"7" 

CURVES JNTERSECT AT Ax« 1.20762 Ay. 838109.95479 

-YW-Y-.T 37;TT*7."" "141472 "BBf A*i" T.7:74-7R-'7777"B-_="" 127". 12 C7» "27.70"TC'C7i"i:27317"77."p-'—;70" P."!"BBR-.^ITTTS 

2828.5 
4242.7 
5656.9 

' 7T7l7l" 
14142.3 
"28284.5 
42426.8 
.656970" 
70711.3 

141422.5 
Z'D* 282845.0 
7 -"•"""427267.5" 
Z'D* 569690.0 
"Z"-"*""707i"l"7-" 
Z»D»1060668.B 

BSTAR* 
BSTAR. 
BSTAR. 
"BSTAR. 
BSTAR. 
BSf "AR". ' 
BSTAR. 
BS"f AR". " 
RSTAR. 
BSTARi 
BSTAR. 
"BSTARi" 
BSTAR. 
B.TA"R"" 

BSTAR. 

212.24 TR. 
24"3.""2"6"TR"«" 
341.39 TR* 
405.48 TR. 
550.06 TR* 
"497.39" TR"*" 
783.70 TR* 
"828738" TRi" 
843.97 TR. 

,40$ BBO* 
.5-6""B86* 
.544 BBO* 

858.49 Tft. 
859.98 TR. 

"e59"."9"4"T-ft." 
859.99 TR. 
"8"S979"9"T"ftT" 
859.99 TR. 

,539 BBO' 
,502 BBO* 
.499 "SO* 
,438 BBO* 
r476"B_" 
,420 BBO' 

127. 
127. 
127. 

12 CO* 
12 C0=" 
12 CO" 

27.SO 
27.50" 
27.50 

.411 BBO* 

.410 RBO* 
,"4"l"0"B-"O"*" 
,410 BBO* 
."_0""B0"." 
,410 BBO' 

127, 
127, 
1271 
127. 
127: 
127, 

12 CO' 
12 C0> 
12 C0«" 
12_C0« 
12 "CO"." 
12 CO. 

27.50 
27.50 
27.50" 
27.50 
27.50 
27.50 

TC'CO' 
TC'CO'" 
T O C O . 

7.3JJL C R ' P . 
5 . 3 4 4 CRVpi" 
4 . 6 3 9 CR»P» 

T O C O . 
T O C O . 
TC'CO"'" 
T O C O ' 
TOCO"."' 
T O C O ' 

127. 
127, 
127"; 
127, 
127, 
127, 

12 CO' 
12 CO* 
"1"2""C0":"' 
1 2 C O ' 
1 2 "CO"'"" 
1 2 CO' 

2 7 . 5 0 
2 7 . 5 0 

"2"7".""o" 
2 7 . 5 0 
2"7"."50" 
2 7 . 5 0 

3 . 9 7 2 C R ' P . 
2 . 8 9 7 C R ' P ' 
2 7 i . | _ - R » P _ - ' 
1 . 8 2 3 C R ' P ' 
l"7-'.7"CRi"pi"' 
1 . 6 3 6 CR'P* 

._.0_l.J-«..?__BB_R_»_ 
. 0 0 I . 3 BBR' 
. 0 0 l« 4 BBR. 
. 0 0 I . 
. 0 0 I . 
. 0 1 l"« 
. 0 1 I : 
, 0 1 I -

5 BBR. 
6 BBR. 

"7"B"B"R"=" 
B BBR. 

"9"B"B"R"i" 

3&9.1.Z*.. 
3 6 3 . 9 7 
4 1 0 . 5 4 

T O C O ' 
TC'CO' 
Yo"c"6"' 
T O C O . 
TC'CO. 
T O C O ' 

1 . 9 7 6 C R ' P ' 
1 . 9 7 2 C R ' P ' 
l".-7"2"CRi"p»-
J . 9 7 2 C R ' P ' 
l".9"72"C"Rip;" 
1 . 9 7 2 CR»P« 

•02 1.10 B8R» 
.06 I.11 BBR. 
.21 ''12 BBR. 
.47" I'_3""BB"R"-" 
.82 1.14 BBR. 

1.30 1*15 BBR*' 
2.90 1.16 BBR: 

474.15 
613.94 
755.77 
839.33 
882.51 
896.90 

910.69 
912.11 
9"l2."l""2" 

912.12 
912.12 

-CURVeS-TRT7R5E7T""AT-»-|(i-' _7r717i"-Ay-.-"7-6>-«-8"."r7e"77" 

THETA'120.Q Z'D' 1000  

THETA'120.0 Z'D. 2000.0 B S T A R . — 2 7 3 7 
THETA.120.0 Z'D. 3000.0 BSTAR. 279. 

•-7R--T7r-l-27.-0"Z-V 7707:T"¥SYA7i—3797 
THBTA'120.0 Z'O. 5000.1 BSTAR. 383. 

-YHET*iT27:7-r«7.—•-I70707i;-'BSTAWi—-77." 
THETA.120.Q Z'D' 20000.3 BSTAR' 817. 
THETA.120.8 Z*D'—37777 

0 BSTAR. 121.61 TR. .763 BBO" 155.03 

THETA.120.0 Z'D. 
-TflETA"-17070-"Z'"IJi-
TH8TA.120.0 Z'O. 

40000, 
"70707; 
100001, 

4 BSTAR. 
5 BSTAR. 
T-B5TW*-
3 BSTAR* 

777 
1010. 
TJT67 
1091. 

71 TH* 
3 1 T R . 
0_~TR-.-
7 1 TR* 

rrTRv-
5 1 T R . 
11 TR. 
11 TR: 
T l " T R i -
77 TR. 

. 5 9 3 BBO* 

. 5 0 3 BBO* 

-.-<rr_r*-" 
.445 BBO* 
74T7-"BB7»" 
.370 BBO' 
.344 BBO' 
.327 BBO* 
:7Il f"-B7i-
.300 BBO* 

155.03 
155.03 
"OT..T 
155.03 
T557DT 
155.03 
155.03 
155.03 
i55."03' 
155.03 

CO: 1 1 
C0» 1 1 
CO* 1 1 . 

ro"*--Ti. 
CO* 1 1 , 

• _ * - _ -

C0» 1 1 , 
CD* 1 1 , 
CO* i i , 
"CDVVI"; 
CO* 1 1 , 

. 4 5 T C ' C Q . 

.45 T o c O . 
45 TOCO" 
"45"TC-'C0-=-
45 TC'CO' 

9 ,719 CR'P. .00 I* 1 BBR. 243 .15 

•45"-TB»T0V" 
45 TC'CQ. 
45 TC'CO. 
45 T O C O ' 
-4y-Tc»eo"="" 
45 TOCO' 

3 .560 
2 .500 
"17767 
1 .746 
" 7 7 8 7 

750 
"T-TT 

. 5 4 8 
7713 
. 4 6 6 

C R ' P ' 
C R ' P ' 
C7«-p«-
CR»P« 
CR'-pi" 
C R ' P ' 

. 0 0 ! • 2 BBR> 

.00 I * 3 BBR. 

."DO"'ri"4-BB7--

.00 I : 5 BBR: 

. " 0 7 - r « " 7 - 7 B 7 i -

. 0 1 I * 7 BBR. 
C R ' P ' 
CR'P* 
C 7 i P - -
CR'P« 

. 0 1 I . 8 BBR: 

. 0 1 I . 9 BBR 

."07""rirff-B-fR: 

. 0 6 1 .11 BBR: 

2 9 5 . 3 9 
3 5 7 . _ 

4 5 2 . 7 3 
' 747797 -
8 7 4 . 9 5 
9 8 2 . 4 0 

1 0 6 0 . 3 5 
TO-95-.-18" 
1 1 3 8 . 2 5 
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T H E T A . 1 2 0 0 f . D . 3 0 0 0 0 3 . 9 BSTARs 1 0 9 8 . 2 9 TR. . 296 BBO* 1 5 5 . 0 3 CO-: 1 1 . 4 5 T f C O * .460 CR.P* 
- T M B T M I B » Z ' D . *WVi.Z S S T A R . l0»t t .3B Yff* . 896 BB0 = 1 5 5 . 0 3 CO* H . 4 5 TCUO* ,4>» L K « P -

T6l""CH«"pi~ 
460 C R ' P ' 

.'2in"s"l"2""BBT»°Tr4"4V0T" 

.48 1»13 BBR'1144 .20 

. 7 * t « l 4 B B R . U 4 4 . 2 l 

CURVES INTERSECT AT AX;_. .45950 »Y= 302827.90846 

TWETA.iOB.J Z«n. 
THETA.109.0 Z«0« 

•-THEr*s-fB5:if"r«Bv 
THETA.105.0 Z«D« 

••THEWl"03:o'2"*D«" 
T H E T A S 1 Q 3 . 0 Z«P' 

" V H E T * » 1 6 5 . 0 Z«n» 
THETA.103.0 Z « D » 

"THEfA"sT05"."6""2'»0s" 
THETAslOS.0 z«n« 

"THB'f»VlB"SVfl 'Z«0« 

T H E T * » I O 3 . O z«n« 

517.7 
1035.3 

—Y55T."6" 
2070.6 

"""2SB"BT3" 
5176.5 

l03b3.0 
15529.5 

•••2B7B"6"n" 
25882.6 

•51765.1 
103530.3 

BSTARs 
BSTARs 
T S S T V R T 
BSTARs 
BST"A~R"s" 
BSTARs 

BSTARs 
BSTARs 
B'St'W 
B S T A R s 

BST'AR'S 
B S T A R s 

its; 
219 
"TSo" 
439 
"339" 
902 

T26T 
1384 
"f*2"i 
1638 
"1927 
1982 

.00 TR* 

.37 TR» 

."2"3""YR"s" 

.67 TRs 

."a"4""TRY" 
•22 TR» 
.37 TR» 
.41 TRt 
•.-43"'THV 
.00 TRs 
'.'63 "TR.' 
.98 TR. 

.808 BBO" 

.687 BB0" 
•.'539~Wn~=~' 
.402 B B O " 
VSZV'BBO"" 
•230 BBO' 
.202 BB0« 
.177 BBO" 
riiB'BBfl"5" 
.148 BBO* 
."119" BBO" 
.107 BBO* 

225.13 C6" 

225.13 CO" 
"22"5".'TS"r6"="" 
225.13 C0» 

"225.13""CT=" 
225.13 CO" 
225.13 CO* 
225.13 CO" 

"225713 CO'"' 
225.13 CO* 
225.13 "CO* 
225.13 CO" 

81 TC*(i0« 4 
81 TC«C0= 3 

;sr"rci"c"ov"2 
,81 T C s C O " 1 
,"8i""TC~*C0=""" 
,81 T C « C O " 

"TsT" 
231 

row 
,332 
,935" 
.425 

CR*P* 

CR«P» 
CRipT' 

CR«P = 
CR"io"5" 
CR«P* 

.00 I* 1 BMK" 

.00 _l «..?.I?S", 

.00 I< 

.00 I< 

.TO" I: 

.00 li 

- j - w . ' 
4 B B R . 
"VBBR"*' 
6 BBR* 

7.81 TC»C0* 
7.81 TC»C0= 
'778"i"~t~C«CT=" 
7.81 TC«CO= 

"'7.81 tC«"c6"= 
7.81 TC»C0' 

.272 

.219 

.i'eo" 

.155 

.ToT 

.094 

CR«P* 
CR«P* 
C"R~i"p"*~' 
CR«P« 
C"R"i P""' 
C R « P " 

U 7 BBR = 
01 l> 8 BBR" 
0V"T»""*"'9BR"s 
02 I'lO BBR" 
06 'TiTl'Wf. 
20 Iai2 BBRs 

296.?0 
374.06 
-4"5"£"."5i" 
930.06 
"8T3V?V" 
954.09 

.00 1306.30 
1424.JO 

TSST.-SB" 
1671.21 
"l"953"."7 7 
20 n 7 . 1 4 

"CURVES'INTERSECT AT »*• ".10289 AY* 67751.36679 

THETAslOO.O Z«U_» 
THET'A'ibO.T'f'D' 
T H E T A S I O O . O Z * D » 
'fHEfA.lOO.'O Z*D« 

T H E T A « 1 D 0 . 0 Z « D ' 
T H E T A « I O O . O Z « 0 " 
T H E T A ' 1 0 0 . 0 Z«D». 
THETAslOO.O Z » D S 
THETA'100.0 Z«B" 
T H E T A « I O O . O Z«O« 
.THETAslOO.O Z«U« 

347.2 BSTARs l35;_49_TRs ^819 880" 

" 69"«7s''nSTAR« "239.88 TRs'.744 BBO" 
1041.7 BSTARs 381.67 TR* .606 BBO" 
1389.0 BSTARs 494.49 TR" .480 880= 

1736.2 BSTABs. . 597.31.TR=...394 BBO* 
3472.4 BSTARs 999.43 TR* .150 BBO* 

4«.9 BSTARs 1330.14 TR" .113 BBO* 

275.02 CO* 
275.02 CO"" 
275.02 CO* 
275.02 CO" 

275.02 CO.* 
275. '12 CO* 

_2.ZS.02 CQj_ 6944.9 BSTARs 1330 14 TH" .113 HBU-
10417.3 BSTARs 1472.88 TR= .098 BBO" 275.02 CO* 
13889.8 flSTAR. 1579.14 TR* .086 BBO* 275.02 CO* 
17362.2 BSTARs 1698.15 TR= .078 BBO* 275.'12 C0 = 
34724.4 BSTARs 2]26.39 TR* .055 BBO" 275.02 C0= 

7 .25 TC«CB" 4 . 3 2 8 CR«P° 
1 . 2 3 fC«C0= 3 . 1 9 3 CR«P» 
7 ,25 TC«C0" 2 . 2 0 5 CR«P« 
7 .25 TC«CO" T . 5 5 3 "CR"*P" 

7 .25 TCCO* 1.129..CR*P-=-
7 .25 T C C O * .288 CH«P= 
7,?«i T r « C " ' 166 CR«Ps 
7 .25 TC«C0" . 1 3 1 CR.P" 
7 .25 TC«C0=. . ...107..C_R*P.= . 
7 .25 TC«C0* . 091 C R « P = 
7 .25 TC«C0= .05.1 CR«P* . 

.00 I . 1 BBR" 3 6 0 . 7 9 
,00 Is 2 BBR" 4 6 4 . 4 2 
.00 ! • 3 BB"S 9 4 8 . 4 4 

"". 66""IV* 4""B"8R*"616"."34"" 

. . j i o . . i » -3 . . aaB_= ._95 . .3_ - . 
.00 I * 6 BBR"1040.73 
•nn Is 7 BRR"13ftl.JO 
. 0 1 I * B B B R * 1 4 9 9 . ' 2 

...01..I»-9..B.BB=.1_0Z..-3A„. 
.02 1*10 BBR=1719.«4 
. 0 6 I=.11..BBB = 2 1 4 _ . 5 _ . . . 

CURVES INTERSECT AT A«s .05447 AY= 33362.05398 

THETA" 95. 
THETAs 95. 

_LA_. 95 t 
THETAs 95. 
THETAs 95. 
THETAs 95. 
THETA' 95. 
THETAs 95. 
THETAs 95_. 

0. Z*D» 
0 Z«Os 
.0____» 

174,2. 
348.4 
522.6 

BSTARs. 
B S T A R s 

BSTAR'. 
Z«Ds 
Z«Ds 
Z«D« 
Z*Os 
Z«Ds 
Z«D» 

696.8 
871,0 

1741.9 
3483.8 
5225.8 
6967.7 

128,69 TR*. 
246.27 TR* 
X6.-1.B9 TR" 
491.43 TR' 

.826 RBO" 

.746 BBO" 
•662 BBO* 

5in.?5 CO' 
511.55 CO" 

___Q__5__0_. 

"THETAs 99.0 Z»Os 8709.6 BSTARs 

BSTARs 
BST.AR.s 
BSTARs 
BSJARs 1353.8 
BSTARs 1550.40 
BSTARs 

599.01 TR' 
946.52 TR" 

5 TR» 
TR* 

,616 BBO' 
.517 RBO" 
.173 BBO* 
.027 BBO* 
.017 BBO* 
•016 BBO" 

510 
510 
310 
510 
510 

25 CO" 
?5 CB» 
25 CO" 
25 CO* 
25 CO" 

3.4.5 TC«CO= 2.640 
3.45 TC«CO= 2.093 
3.45 TC«CO* 1.660 
3.45 TC'CO" 1.362 
3,45 TC»CO=..l 
3.45 TC»CO= 
3.45 TC«CO= 
3.45 TC*CO= 

CR*o=. 
C R * P = 

CR«P" 

...0.0. 
.00 

L« .1..BBRA.5.4 9...9.5. 

"IW'BBRS V27.10 
Is 3 BBR" 701.72 

1703.91 TR'  
1836.59 TR" .015 RBO* 510.25 CO 

510_?_____ 3.45 TC«CO = 

054 
.297 
.034 
.020 
.016 

3.45 TC»CO= .014 

C R « P * 

CR«P.= . 
CR«o = 
CR»P=. 
"CR«P=" 

C R « P S 

CR«P = 

.00 
...0.0 
.00 
.00 
.01 

_a 

I: 4 BBR* 795.79 

I* 3-988-:.&tSL:2A-
1. 6 BBR'lO.JS.tS 
Is 7 BBR*1367.J; 
"fV"B""BBR"»"i5"59'. '2 
Is 9 BBR*17l7.11 

.02 1=10 BBR = 1894.1.3 

CURVES INTERSECT AT Ax.s. ..01.4 78... AY* 8037.55352. 

••••Vz"'lMUTH''6r""PA"T"H'of"TtOH"f' lii'T'4 "RESPECT'" TO SUN IS 0 D^BREES 

,c., Tu' nr'pAT. nr'glQMT . IPO "^TA.r P TO TARGET AXIS * 0 AITITi.OF * 605BB0 CONTRAST IS POSIT.VE 

'7ENITH0F. PATH-6F-S.CHT'-.--{6-3""bfsTANCE-TO"TARGET AXIS = ?> 4003'"ALfTTUDE-=" 761154' ' " C " " M " f " B " f " ^ " ^ i * | " 

____!.'?-!-:-;-Iil-nF S H 1 H T ' " ,° P ' S " " " T 0 t«ROe.T__Jtl5_J_--A0Ja_-J»UlI"QL--''V11" CONTRAST IS P38>TIVI= 

-ZENTfH OF P.tH'OF-S-lGHf-.'lSS-DISTANCE TO "TARGET AXIS * "76794B ALTTTUOE *" "767589 "CONTRAST "Ts"PDS I T I Vt 

T E N I T H " ' Q F PATH OF SIGHT . I.B 0.STANCE TO TARGET AXIS * 524476 A L m U D F . 302828 CONTRAST 1 * POSI T1 VE 

Z'E 

•zE-NTfH'-Or'PATH OF" S I G H T '"l'o5 D I S T A N C E " t O ' T A R G E T A X I S = 2 5 2 8 2 1 ' A L T I fUDE""*"' "6 7 7 5 1 " " C O N T R A " ^ 'Ts'-POSlT 1VE'" 

zENnn'oF'^THOF s L8HT__^flJL. JJ «L_!_L.lL__i_>_l * j_ j i^_ iJ !___L _*1I1I_BL-..- ™62 C0MTRAST l s " ^ I T I V H 

'BOSS' CONTRAST " i s"pasTf 1VE" 
Nf"T"H"0F"PA'TH "OF SIGHT"''"95" S I S T A NC"i"f 0 TARGET AXIS = 91908 ALTITUDE = 

99 

http://BBR.U44.2l
http://_2.ZS.02
http://X6.-1.B9


AZIMUTH OF PATH OF SIGHT 4ITH RESPECT TO SUN IS 45 DEGREES 
THETA.180.0 Z'D« 2000 0 BSTARs 131 71 TR* . 762 BBO" 197 RO CO" 4 95 TOCO* 2 . 6 3 9 CR»n. .00 I * 1 BBR" 282 42 
THETA=180.0 Z ' D . 4000 0 BSTARs | 2 0 81 TRs . 6 4 6 RBO* 197 BO ro = 4 95 T C C O * 1_.813 CR.P* .00 I . 2 BBR. 348 •-3 
THETA.180.0 Z»D= 6000 0 BSTARs 273 01 TR. .630 BBO* 197 80 co = 4 95 T O C O * 1 . 5 5 1 CR»P» .00 Is 3 BBR" 397 63 
THETAslSO.O Z ' D = 8000 0 BSTARs 318 01 TR. . 623 RBO* 197 80 CO" 4 95 T O C O . 1 . 3 8 2 CR»Pa .00 1 . 4 BBR= 441 ' 3 
THETAslSO.O z«n= 10000 0 BSTAR. 3^0 31 TR = .614 BBO* 197 80 CO" 4 95 TC»CO= 1 .247 CR'P* .00 is 5 BBR" 4R1 74 
THETA.180.0 z«o. 20000 0 BSTARs 553 81 TR = .580 BBO* 197 80 CO* 4 95 T C C O * .849 C R ' P . .00 Is 6 BBR. 6AR 53 
THETA.180.0 Z « O s 40000 0 BSTARs 846 31 TR = . 543 BBO* 197 80 C0 = 4 95 TOCO* .557 CR'P = .00 Is 7 BBR* 953 ••6 
THETA.180.0 z»u« 60000 0 BSTARs 965 11 TR = . 528 BBO* 197 80 co* 4 95 T O C 0 = . 4 8 3 C R ' P . ,01 1= 3 BBR.1069 •>1 
THETA.180.0 z«n. 80000 0 BSTARs 990 26 TR. . 522 BBO* 197 80 CO" 4 95 TC*CO* . 472 C R ' P . . 0 1 1= 9 BBR*1083 59 
THETA*180.0 Z « D » 100000 0 BSTARs 937 97 TR. . 9 1 9 BBO" 197 80 co = 4 95 T O C O * .466 CR«P. . 0 2 1*10 BBR*1090 . 7 .8 . . . . 
THETA.180.0 z«n* 200000 0 BSTARs 995 77 TR« .516 BBO" 197 80 CO* 4 95 TOCO* .460 CR«P» . 0 6 1=11 BBR.1097 50 
THETA.180.0 Z ' D . 400000 0 BSTARs 996 09 TR. . 516 B80" 197 ao co = 4 95 TOCO* .460 C R ' P . .20 l = }2 B_BR = 1J)9B 1.7. . . . 
THETAslSO.O z«n. 600000 0 BSTARs 996 09 TRs .516 BBO* 197 80 co* 4 93 T O C O . .460 CR'P* . 4 5 1.13 8 B R = 1 0 9 8 1 7 
THETA=180.0 Z«Ds 800000 0 BSTARs 996 09 TR. . 516 BBO" 197 80 co = 4 95 T O C O . .460 C R ' P . . ' 9 1=14 B B R = 1 0 9 8 17 

"CURVES INTERSECT AT" AX« .45990 AY* 605879.55823 

THETA=1 Z»Ds 1931.8 BSTARs .756 BBO* T O C O . 3.634 CR'P. 249.50 

CURVES INTERSECT AT AX» .63743 AY* 678054.57579 

"THETA* 15 6" 
THET4.150. 
THETA.150. 
THETA.150. 
THETA.150. 
THETA.150. 

THETA.150 
THETA'150 
THETA=150 
THETA.150. 
THETA.150, 
THETA.150 
"THETA.150 
THETA.150 

0 Z«~D«" 
0 z«n. 
6" "z«Q. 
0 Z»Ds 
0 Z«D. 
0 Z'U. 

"" "1732"; 

3464. 
"Ti96, 
6928. 
8660. 

17320, 
Z'Ds 
Z*D = 
Z*Ds 
z*n» 
Z«Os 
_Z«Ds 

. 0 Z'Oi" 

.0 Z'D* 

34641, 
51961, 
69282"; 
86603, 

173206, 
346411, 

"5T9*6i 7; 
692823. 

BSTARs 
BSTARs 
BSTAR"" 
BSTARs 
BSTARs 
BSTARs 

156.52 
261.30 
"316 ."3*2 
344.04 
404.24 
534.35 

"TRT" 
TRs 

"TR«" 
TR. 
TR. 
TR. 

2 BSTARs 
8 BSTARs 
4 BSTARs 
0 BSTARs 
0 BSTARs 
9 BSTARs 
9 BSTARs" 
8 BSTARs 

745.18 
849.97 
893.20 
891.84 
902.17 
90 2.J8 
902.78 
902.78 

."761 *RB~"o"= ' 

.627 BBO* 

.599 880= 
,592 BBO" 
,586 BBO* 
,548 BBO* 

TR. 
TR. 
TR = 
TRs 
TR. 
TR* 
"fft. 
TR. 

.509 BBO= 

.491 BBO" 

.483 BBO" 

.479 BBO" 

.474 BBO* 

.474 BBO" 

.4 74 BBO* 
,474 BBO* 

119. 
119. 
119. 
119. 
119. 
11J>. 
119. 
119. 
119. 
119. 
119. 
119, 
119, 
119. 

99 CO* 8 41 
09 CO" 8 41 
99 CO" 8 41 
99 co* B 41 
99 co* 8 41 
99 co« 8 41 
99 CO* 8 41 
99 ro = * 8 41 
99 co* 8 41 
99 CO* 8 41 
99 ro* 8 41 
99 CO* 8 41 
99 CO* 8 41 
99 co= 8 41 

TCCO = 3 098 CR'P* .00 1= 1 BBR. i>47 °,7 
T C C O * 
T C C O . 

1 

i 
879 

"556 
CR'P* 

"CRi"p="" 
.oo 
. 00 

1= 2 
T=""3 

BBR" 
"BB*R*= 

3 3 6 
'38*8" 

55 
19 

TCCO = 
T O C 0 = 

l 
l 

439 
245 

CR'Rs 
CR'P." 

.00 

. 6 6 
1= 4 
"f»~"~5" 

B B R . 
*B8~R~"~ 

4 1 5 
"4*7*4" 

10 
5*2 

T O C O . - 921 CR'P* . 0 0 1 : 6 B B R . 600 12 
T O C O . - 637 C R ' P . . 0 1 Is 7 B B R . 806 ' 7 
TC*CO= 545 

518 
CR'P* 
CR'P* 

. 0 1 1 . 8 B B R . 908 90 
T C C O * 

545 
518 

CR'P* 
CR'P* . 0 1 I . 9 9*8 R"= 941 17 

Teen* 509 C R ' P . . 0 2 1.10 B B R . 949 50 
T C C O * 498 CR'P* . 06 I s l l BBR* 959 15 
TCCO = - 498 

498 
CR'P* 
CR'P* 

. 2 1 

. 46 
I s l 2 B B R . 959 42 

T C C O . - 498 
498 

CR'P* 
CR'P* 

. 2 1 

. 46 1 s i 3 3 8 R " 959 *2 
T C C O . 498 CR'P* . 8 1 1.14 B B R . 959 S2 

CURVES INTERSECT AT Ax» .49790 AY* S39B55.72945 

T H E T A . 1 3 3 . 0 

T H E T A . 1 3 5 . 0 

T H E T A = 1 3 5 . 0 
T H E T A . 1 3 5 . 0 
T H E T A = 1 3 5 . 0 

Z«Q« 

Z » n = 

Z'Ds 
Z ' Q . 
Z * D . 

1 4 1 4 . 2 BSTARs 
2 8 2 8 . 5 BSTARs 

4 2 4 2 . 7 BST-ARs-
5 6 5 6 . 9 BSTARs 
7 0 7 1 . 1 BSTARs 

1 4 0 . 6 8 TR. 
2 3 6 . 1 0 TRs 

.3J>7_5a._TRs-
3 6 3 . 8 5 TR. 
4 1 0 . 9 6 TR* 

. 7 5 7 BBO" 

. 6 0 6 BBO" 

.556.BBO" 

.544 BBO* 

.539 BBO* 

115 .?4 
1 1 5 . 2 4 

1 1 5 . 2 4 
1 1 5 . 2 4 
1 1 5 . 2 4 

CO" 
CO* 

CO* 
CO" 
CO* 

8 . 4 8 
8 . 4 8 

8 . 4 8 
8 . 48 
8 . 4 8 

T C C O * 
1 C C 0 " 

I O C O s 
TCCOs 
T C C O " 

3 
1 

-1 
1 
1 

.247 C R ' P . 
936 C R ' P . 

..463 CR'P.*.. 
. 248 CR'P* 
. 113 CR'P* 

. 0 0 

.oo 
. .J)0-

.00 

• on 

Is l BBR. 
' . 2 BB'Rs 

_i=_-A-aflB.=_ 
I . 4 BBR* 
1= 5 BBR* 

2 2 7 . 1 8 
305*. 91 

. I Z i ^ i B 
4 2 6 . 5 7 
4 7 3 . 1 3 

T H E T A ' 1 3 5 . 0 
T H E T A . 1 3 3 . 0 
T H E T A = 1 3 5 . 0 
T H E T A . 1 3 5 . 0 
T H E T A . 1 3 5 . 0 
T H E T A . 1 3 3 . 0 

Z ' D . 
Z 'Ds 
Z'Ds 
Z«D = 
Z'Ds 
7»Ds 

1 4 1 4 2 . 3 BSTARs 
.28284.5.BSJ.ARS 
4 2 4 2 6 . 8 BSTARs 
5 6 5 6 9 . 0 BSTARs. 
7 0 7 1 1 . 3 BSTARs 

1 4 1 4 2 2 . 5 BSTARs 

5 4 6 . 1 4 TR= 
.733^87 JR" . 
8 4 3 . 9 2 TR. 
9.60.92 TR. 
9 1 8 . 9 2 TR. 
9 3 5 . 1 3 TR. 

. 5 0 2 BBO* 

. 4 5 9 BBO* 
.438 BRO* 
. 4 2 6 BBO* 
.420 BBO* 
.411 RBO* 

1 1 5 . 2 4 
115-.2.4. 
1 1 5 . 2 4 
115 .24 . 
1 1 5 . 2 4 
1 1 5 . 2 4 

CO" 
CO". 
CO* 
CO* 
CO* 
CO" 

8 . 4 8 
_A.48-

8 . 4 8 
8 . 4 8 . 
8 . 4 8 
8 . 4 8 

TCCO = 
I C C O * . 
T C C O * 

.TCCO* . 
T C C O * 
TCCOs 

.812 CR'P* 
.37.1._C.R,'P-=. 
. 478 C R ' P . 
. «8. .CR»P.* 
.424 C R ' P . 
.409 CR«R= 

.00 
. . .0-1. 

. 0 1 
. . j . i . 

. 0 2 

. 0 6 

1 . 6 BBR. 
.1.. .7.-B.B.B". 
Is 8 BBR* 

.l=..9..a8B.=. 
I s lO BBR* 
1.11 BBR" 

6 0 3 . 5 3 
.7.8J&..S.Q 

8 9 4 . > 5 
..8.4JUJL9. 

9 6 7 . 2 7 
9 8 2 . 5 1 

T H E T A = 1 3 5 . 0 
T H E T A . 1 3 5 - 0 

Z'D= 2 8 2 8 4 5 . 0 BSTAR. 
Z*D = 4 2 4 2 6 7 . 5 BSTARs 

iS INTERSECT AT Ax« 

9 3 6 . 8 1 TR. 
. 9 3 6 . 8 2 TR* 

" . 40744 

.410 BBO* 1 1 5 . 2 4 TO* 

. 410 BBO* 115 .24 . CO* 

AY" 3 9 8 4 1 7 . 9 1 8 7 1 

8 . 4 8 
&. .48 

T C C O * 
T C C O . ... 

. 407 C R ' P . 

..4.0.7__CR_'P_.__ 
. 2 1 

. . A 5 . 
l s ] 2 BBR. 

.lJLll.aflR.* 
9 8 4 . 1 7 

-5.8.4..IL8 

CURV 

Z'D= 2 8 2 8 4 5 . 0 BSTAR. 
Z*D = 4 2 4 2 6 7 . 5 BSTARs 

iS INTERSECT AT Ax« 

9 3 6 . 8 1 TR. 
. 9 3 6 . 8 2 TR* 

" . 40744 

.410 BBO* 1 1 5 . 2 4 TO* 

. 410 BBO* 115 .24 . CO* 

AY" 3 9 8 4 1 7 . 9 1 8 7 1 

THETA* 
THETAs 
THETA. 
THETA. 
THETA. 
THETA* 
THETA. 
THETA 
THETA* 

"THETA. 
THETA. 
THETA. 
THETA. 

120.0 
120.0 
120.0 
120.0 
120 .Jl 
120.0 
120.0 
120.0 
120.0 
120.0" 
120.0 
120.0 
120.0 

Z'D. 
Z*D* 
Z'D. 
Z'O* 
Z'D. 
Z'Ds 
Z»D« 
Z'Ds 
Z*D. 
Z'D. 

Z?J?*_ 
Z'D". 
Z'Ds 

1000. 
2000. 
3000. 
4000. 
5000. 

10000. 
20000. 
30000. 
40000. 
50*0 0 0". 

100001. 

0 BSTARs 
0 BSTARs 
0 BSjARs 
1 BSTARs 
1 BSTAR. 

126. 
230. 
309. 
36"3. 
410. 

BSTARs 
.BSTARs. 
BSTARs 
BSTARs 
BSTARs 
BSTAR. 

621. 
.791,. 
929. 

1Q28. 
1092. 
1137. 

3 1 TRs 
7 1 T R . 
0 1 T R * 
0 1 T R * 
7 1 T R . 
3 1 T R . 
5 2 T R . 
l i tR"= 
11 TR. 
11*" TRs" 
56 TRs 

.783 BBO* 

.593 BBO" 

. 5 0 3 BBO* 

. 4 6 1 BBO" 
445 BBO* 

. 4 1 7 BBO" 

.370 BBO* 

.344 BBO* 

.327 BBO* 

. 3 1 6 BBO* 

. 300 BBO" 

124 . 
124 . 
124 . 
124 . 

JL21: 
124 
124 
12*4 
124 
"124 
124 

74 CO* 
74 CO" 
' 4 C_0 = 
7 4 CO* 
74 CO" 

.7...9Q 
7* . 9 6 
7 . 9 0 
7 .9*n 
7 . 9 0 

TCCO. 
fc*cd» 
TCCO. 
feed. 
TCCO. 

,7« CO* 
74 CO* 

,74 CO* 
,74 CO* 
,"74"C6=" 
,74 CO* 

7 . 9 0 
7 . 9 0 
"7*79*0' 
7 .90 
'77 9*6' 
7 . 9 0 

TCCO. 
TCCO. 
f e e 6= 
T O C O . 

"fo"c6"=" 
TCCO. 

3 . 4 4 6 
1 .918 
1 .335 
1 . 0*8*6 

±11. 

CR'P. . . 
CR'P" 
C R ' P . 

Is l BBR* 
""VTTBRV" 

CR'P* 
C R ' P . 

.223.1.9 
3T4.V 

lOO.l.a 3._8BR*.__3_7JL.,_7 

. 6 1 1 

. 4 4 1 

. 349 

.302 

. 278 
• 252 

C R ' P . 
_CR_«P = . 
"CR"«P*=* 
C R ' P . 

"C"R»P"=" 
C R ' P . 

1= 4 BBR. 
I . 3 BBR= 

4 2 0 . 4 
4 6 6 . 3 

.00 1= 6 BBH* 

. 0 1 I . 7 BBR* 

.0*1 Ts *8 BBR = 

. 0 1 1= 9 BBR.l 
ro"2""T."i"o""B"flR"=i" 
. 0 6 1 . 1 1 B B R . l 

6 7 3 . ' 
8 2 7 . 6 
9 7 1 . 9* 
0 6 8 . 9 
" 1 2 1 . 5 
1 7 4 . 9 

2 0 0 0 0 2 , 
3 0 0 0 0 3 . 

6 B S T A R . 

9..BSTAR.S 
1144. 
U«.l. 

13 TRs 
36 TRs 

.296 BBO* 
.•_2_9.6_.8B0" 

124 
124 

,74 C0= 
,74 C0= 

7 .90 
7 . 9 0 

TOCO* 
TCCOs 

.247 

.247 
C R ' P . 
C R ' P . 

.20 1.12 BBR. l 

.43 1.13 BBR. l 
181.03 
181.30 
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CURVES' INTERSECT AT"'**"." *"J4~7~3~O~~'"A""Y=" 217591.733u 

THETA.105.0 Z 'D. 517.7 BSTAR. 131.78 TR= .808 BBO* 179.98 C0= ..5.37..TOC0=. ?.v?i»..?_lt?J_....AL.Ii.i-?-|?Jl-AZA:i|-. 
HE A 105 0 I . D . " -lBS-SS BST»». - - t5 i . Bl fR**** 687*880 = T7-9-.V8 CO- 5.37 TOCO- 1.772 CR'P. .00 I* 2 BBR* 3 4. 8 

. : h- 8?S:U!» -HHi4B^!i aK-KS^SMHf-SSJSHjH-fS-t*HHjgH j-f• 

- m !!:: i:S: iS3:i SKK: JH!*?K !I9HB:S i3:&£:- J.S g -" 1 1 g " 1 1 ' t ^ f.t " 
?l!!?::i!S:: j:s: 5SSSS:5 SS?*S: 125S:5S-?S: :i5: SSS:-555:5fr§S: |:?5 :• : 1 j r * HiyHg, I ! : f 
-riifi-HHH i:S: i S i n ^ ! ! ! ^ ^ 

CURVES INTERSECT AT A*. ..06086 AY* 52889.04994 

TUcrrmnrn-7iD"i " " 347 g-RBfyRT~"T?3-.T.'rTRri~TBf9~B'B'n-. 829-flfl CO* — 4r4-3~TCC0* i.il* CR'P* .00 l» 1 HUH* 311-62 

n S S l : : .?. £ S:5»E :JS2 SS: SUSS: :::'. J|:|»: l:g| S3:- ^MJf E'f !! " 

-?si::}::::r.s: saw M : i!!?:iis: ::SS :::: »:.::?:: ::s?ss: « : v ] - ^ ^ -
ISIISri!!:: i:g: J2JH.5K!!:: «W:i:?:: :S5S SIS= I S : ! ! ? . : 2:JS ?&!: ; i S cT= _ - ^ ^ - - - _ 

CURVES INTERSECT AT Axs .03947 AY" 26985.09406 

THETAs 95.0 Z'D. 174.2 RSTAR. 113 . 01 TRs . 826 BBO = 326. U CO* 2 . 83 T C C O * 1.990 CR'P" . B(II " 188R* 382 . >5 

-;:.;::-..::ns s.::»siHttflwa «:-»::.fs-j:|jHawass: . ; g : 

Eli s;i & Bi TB iSSi;;S 1 ifS5i. siiiLsi. pifjL j j t f ! 
"THETA. 95.6 !•"')• ~ 6967.7 B S T A R T T A S * . 07 TR= .016 BRO= 326.11 CO* 2.83 TCCO" .010 CR'P* .01 I* 9 BBR-1490.32 

CURVES INTERSECT AT Ax- .01044 AY. 6906.93054 

AZlHUTH OF PATH DF SIGHT WITH RESPECT TO SUN |S 45 DFGRFFS 

?|NIT"M. OF Jf.MH_OT SI SMT_.__1.IB DISTANCE TO TARGET AX.S . 0__A_LTJIUDF___.60588O CONTRAST IS POSITIVE 

'ZENITH OF-PATH Of SIGHT'S* 1-6-S* DISTANCE Tfl TARGET AXIS « 1 R17J3* * ALT I TUOF = 6»BB55"*WN»V-rs"PlSrrtTvir 

_Z|NiLH_2LiiL«. Of SIGHT . 130 DISTANCE TO TARGET AXIS * 3-16*2 ALTITUDE s 539836 CONTRAST IS POSITIVE 

ZENftH-OF "PATH OF SfGHT**.'IS** -D-I-Sf-A-NCE"f6 TARGET AXl'S" 398393 ALT I TUPF *= 398418 ^^isrir^SsiU^-

..ZENJ.LH^LJ'.MH nr.y_B_T... 1?0 DISTANCE TO TARGET AXJS__*_. 376^53 __AUjnJDF_._ 2j 7592.. CONTRAST IS POSITIVE 

• 7ENlfH-0'F PATH OF SIGHT* »' i oT""DlTT'AN C E *TO TARGET AXIS » 197360 ALTITUDF **' ' sTsTB H3V«TRTsTTs"pTs7ro-r 

ZENITH OF PATH OF SIGHT " 100 DISTANCE TO TARGET AXIS .*. 15_ti.4___«lT I TUBE * _ 26985 CONTRAST IS POSITIVE 

7ENITH OF PATH OF SIGHT * ,5 "b 1ST ANCE TO T ARGET AX IS = '4406 ALTITUDE- 6507 CONTRAST' ISf-POS*! t*. V*-** 
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A Z I M U T H 3F PATH OF Sl iS I -T 
T H E T A . 1 8 0 . 0 Z ' O " 2 0 0 0 . 0 BSTARs 
T H E T A . 1 8 0 - 0 Z " ) » 4 0 0 0 . 0 B S T A R . 
THETA.180.0 Z * D = 6 0 0 0 . 0 RSTARs 
THETA=180-0 Z'U» 8 0 0 0 . 0 BSTAR.. 
THETA=180.0 Z ' D " 1 0 0 0 0 . 0 BSTARs 
THETA=180.0 Z ' D " 2 0 0 0 0 . 0 BSTARs 
THETA.180.0 Z * U . 4 0 0 0 0 . 0 B S T A R . 

_ J__ED. . lJ .a .Q_Z»Qj 6 0 0 0 0 . 0 RSTAP. 
THETA.180.0 Z ' D * 8 0 0 0 0 . 0 BSTARs 
THETA*180.0 Z ' D ' 1 0 0 0 0 0 . 0 RSTARs 
THETA.180.0 Z'Ds 2 0 0 0 0 0 . 0 BSTARs 
THETA.180.0 Z ' D " 4 0 0 0 0 0 . 0 BSTARs 
THETA.180.0 Z'Ds 6 0 0 0 0 0 . 0 BSTARs 

_THETAsl8Q,Q Z ' D " JJ6J0OO..Q J _ £ T _ R . . 

Al TJ..J3ESP-EC.T 
1 3 1 . 7 1 TRs 
2 2 0 . 8 1 TI 
2 7 3 . 0 1 TRs 
318__01.JR_s 
3 6 0 . 3 1 TR. 
5 5 3 . 8 1 TR. 
8 4 6 . 3 1 TRs 

990.26 TRs 
937.97 IRs. 
993.77 TRs 
996.05 TR= 
996.05 TR« 
_9_l6u.0i.LRs_ 

10 SUN IS 
.762 BBO" 

46 BBO' 
.630 BBO. 
.623 BBO* 
.614 RBO* 
.580 BBO* 
.543 BBO* 

2_L_fl_lfl. . 
.522 RBO* 
.519 BBO* 
.516 BBO* 
.516 BBO' 
.516 BBO* 
__51__ _3BJ_* 

90 DEGREES 
197.80 TO" 
l?ZJ.aiLCB.=_ 
197.80 CO* 
197.80 rjs__. 
197.80 TOs 
197.R0 CO* 
1 9 7 . 8 0 ro« 
1 9 7 . 8 0 CO. 
1 9 7 . 8 0 COs 
197.811 CO. .. 
197.R0 CO. 
1 9 7 . 8 0 COs . 
1 9 7 . 8 0 TOs 
157. an _GH=_ 

4.95 
.4 .35 
4 .95 
4 . « . 
4 .95 
4 .95 
4 .95 
_L_J_i 

TCCO. 
.11 
TCCOs 

roco. 
T C C O . 
TOCO* 
T O C O * 
T o r n . 4.95 

-4.-J5 
4 .95 
.4.95 
4 .95 

. i_95. 

TOCO. 
TCCO. 
TOCOs 
TCCO" 
TCCO. 

.IC*CJ1«_ 

2.639 

1.551 
L_3__2 
1.247 
.849 
.557 
• 4B3 

CR'P. 
RiPi-

CR'P. 
CR'P*. 
CR'P. 
CR'P. 
CR'P. 
CR'P* 

.472 

.466 

.460 
-460 
.460 

CR'P* 
.CR-'P... 
CR'P. 
CR'P = 
CR'P. 
iRi___L 

CURVES INTERSECT AT Ax« .45990 AY* 603879.55823 

.00 1* I BBR" 282.42 

.00 I. 2 BBR. 348.65 

.00 I. 3 BBR" 39/..8 

_. O.D__I.__ 4__3flR_=_ __4_41._J.3_ 
.00 1= 5 B8R= 481.74 

_.A0_.I_= .S._Bj-R_.__A68.-3J_ 
.00 1= 7 BBR= 953.'.6 
• in i. a BBR.iBi.o.61 
.01 Is 9 8BR= 1 0 R 3 . 5 9 

.. 0.2..I sJ._L.3BS_=_l_1.9_L.7_D. 
.06 Isll BBR.109/.30 
.20 l_.12._BBB.._l__9il.J_Z_ 
.45 l»13 BBR.1098.17 
•79 1.14 BB R . 1 0 9 8 . 1 7 

THETA.165. 
THETA.163. 
THETA.165, 
THETA.165. 
THETA.165, 
THETA.165. 
TH.E_.As 165, 
THETAsl65, 
THETAsl65. 
THETA=165, 
THETA.165, 
THETAsl65, 
THETA*165. 

7*Ds 
Z'Ds 
Z'Ds 
Z'Ds 
Z'Qs 
Z'Ds 

5_Z . 'PJ_ -
0 Z ' D . 
0 Z'Ds 
0 Z ' D * 
0 Z ' D . 
0 Z ' O . 
0 Z ' O . 

1 9 3 1 . 8 BSTARs 
BSTARs 220 

12 
03 

TRs 
TRs 

. 7 5 6 BBO* 

. 6 4 0 RBO* 

1B7 U CO. 1,40 T C C O . J .282 CR'P* .00 Is l BBR. 272 46 
3 8 6 3 . 6 

BSTARs 
BSTARs 220 

12 
03 

TRs 
TRs 

. 7 5 6 BBO* 

. 6 4 0 RBO* 187 11 co» > 1.40 T C C O " L.549 CR'P" .00 1 . 2 BBR* 339 ' 2 
5 7 9 5 , 4 BS.TA.Rs. 270 .21 T_R.«. . 6 2 2 BBO* 187 U _CQ=— _ 1,40 .I->C6.«_ I..J24 C R ' P . .00 Is J BBR* 366 *•? 
7 7 2 7 . 2 B S T A R . 319 65 TRs . 6 1 5 BBO* 187 11 ro= 1.40 TCCOs .164 CR'Ps .00 1 . 4 BBR* 434 76 
9 6 5 9 . 0 BSTARs 

BSTARs 
33? 
522 

59 
27" 

TR= 
TRs ' 

. 6 0 7 RBO* 

. 5 *72 BBO* 
I B ' . 
187 

M 
U 

CQ" 1,40 T C C O . I - 5 5 5 CR'Rs .00 1 . 5 BBR. 473 09 
1 9 3 1 8 . 0 

BSTARs 
BSTARs 

33? 
522 

59 
27" 

TR= 
TRs ' 

. 6 0 7 RBO* 

. 5 *72 BBO* 
I B ' . 
187 

M 
U co« . 40 T C C O . . 748 C R ' P . .00 I . 6 BBR" 629 ' 6 

3 8 6 3 6 . 1 BSTARs 774 84 TR. . 5 3 5 BBO* 187 11 co. 1,41) TCCOs .503 C R ' P . • 01 Is 7 8BR* 874 ' 1 
5 7 9 5 4 . 1 BSTARs 891 78 TRs . 5 2 0 B B O ' 187 11 COs 1.40 TCCOs .437 C R ' P . . 0 1 Is 8 BBR* 979 10 
7 7 2 7 2 . 2 BSTARs 961 93. TR. . 5 1 } BBO* 187 1 l C6.S 1,40 T C C 0 » .423 CR'P" , 0 1 I s 9 BBR* 997 _iJ 
9 6 5 9 0 . 2 BSTARs 909 44 TR* . 5 1 0 BBO* 187 11 COs i .40 T C C O . . 417 CR'P= . 0 2 I»10 BBR*1004 93 

1 9 3 1 8 0 . 5 BSTARs 917 37 TRs . 5 0 6 BBO* 187 U CO." 1.40 T O C O . . 412 C R ' P . . 06 I s l l BBR=1012 -U 
3 8 6 3 6 0 . 9 BSTARs 917 70 TRs . 5 0 6 B B O . 187 U co« ' . 40 T O C O . . 4 1 1 CR'P* .20 l=12 BBR=1012 42 
5 7 9 5 4 1 , 4 BSTARs. 917 70 TR. . 5 0 6 B B O . 187 11 CO. ' . 40 T C C O * . 4 1 1 C R ' P ' <45 !»13 BBR:1012 42 

CURVES I N T E R S E C T AT Axs . 4 1 1 3 5 AYs 1 7 4 * 3 2 4 . 4 1 3 1 5 

THETAs 
THETAs 
THETA. 
THETAs 
THETAs 
THETAs 
THETAs 
THEfT. 
THETA. 
THETA 
THETA. 
THETA. 
THETAs 

150.0 
130.0 
150.0 
150.0 
150.0 
150.0 
150.0. 
150.0 
150.0 
150.6 
150.0 
150.0 
150.0 

Z'D. 
Z'D. 
Z'D. 
Z'Ds 
Z'Os 
Z'Ds 
Z'Os 
Z'Os 
Z'D = 
Z'D. 
Z'O. 
Z'D. 
Z'D" 

1732.. 
3464. 
5196. 
6928. 
8660. 

17320. 
34641. 
51961. 
69282, 
86603. 

173206, 
346411, 
519617. 

BSTARjf_ 
BSTARs 
BSTARs 
BSTARs 
BSTARs 
BSTARs 
BSTAR. 
BSTAR. 
BSTARs 
BSTARs 
BSTARs 
BSTARs 
BSTAR. 

73 C 0 « 4 . 11 TCCOs 2 116 CR'PS .00 1= 1 BBR. 273 ' 9 
/3 C0> 4 . 11 T C C O . 1 352 CR'P" .00 Is 2 BBR: 352 50 
73 C0= 4 . 11 T C C O : 1 135 CR'Ps .00 Is i BBR: 401 14 
73 C O * 4 . 11 TCCOs 1 049 CR'Ps .00 Is 4 BBR: 429 OB 
73 C0= 4 , 11 TOCOs 928 CR'Ps .00 1= 5 BBR: 479 47 
73 ro= 4 , 11 TOCOs 676 CR'Ps .00 I . 6 BBR: 615 62 
73 C O . 4 . 

COs 4," 
11 TOCOs 
11 TC'C0= 

464 
396 

CR'Ps . 0 1 1= 7 BBR: 8J4 05 
73 

C O . 4 . 
COs 4," 

11 TOCOs 
11 TC'C0= 

464 
396 C R » P S . 0 1 Is a BBR: 941 ?5 

73 ro= 4 . 11 TCCO" . 3 7 6 CR'P" . 0 1 Is 9 BBR* 975 17 
73 C O . 4 . 11 T C C O . 370 C R ' P . . 0 2 Is lO BBR: 9R3 16 
73 ro» 4 . 11 T O C O . 363 C R ' P . . 0 6 1 .11 BBR: 992 52 
/ 3 CO" 4 . 11 TOCOs 362 CR'Ps .20 l «12 B8R = 993 17 
73 C0> 4 . 11 TOCOs 362 CR'Ps .45 1.13 BBR" 993 17 

CURVES INTERSECT AT »X" .36240 AY" 457314.771.64 

THETAsl35.0 Z ' D . 1 4 1 4 . 2 BSTAR. 119 63 TR. .757 8 8 0 : 188 30 CO* 3 .95 r o c o . 2 149 CR'P* .00 1 . 1 BBR* 2 6 2 12 
THETAS135.0 Z ' D " 2 8 2 8 . 5 BSTARs 220 65 TR. . 6 0 6 BBO* 188 30 CO. 3 .95 TCCO" 1 . 3 4 7 C R ' P . .00 1 . 2 B B R : 3 3 4 71 
THETA.135.0 Z ' D . 4 2 4 2 . 7 BSTARs 248 27 TR. . 5 5 6 RB0= 188 30 ro« 3 . 9 5 T C C O . 1 054 C R ' P . .00 I s 3 B B R : 3 9 3 . 12 
THETA.135.0 z«o= 5 6 5 6 . 9 BSTARs 335 72 TR» .344 RBO* 188 3 0 CO" 3 . 9 5 T C C O . 924 CR'P* .00 I . 4 BBR" 4 3 8 . ?1 

THETA.135.0 Z ' D : 7 0 7 1 , 1 P.STARS 376 12 TR. .539 BBO" 188 3 0 CO* 3 . 9 5 T C C O * . 8 4 0 CR'Ps . 0 0 [ » 3 BBJ." 4 7 7 54 . 
THETA.135.0 Z*3« 1 4 1 4 2 , 3 BSTARs 311 12 TR. . 502 8 8 0 * 1BR 3 0 CO* 3 . 9 5 T C C O * . 6 1 7 C R ' P . .00 1 : 6 BBR" 6 0 5 57 
THETA.135.0 Z ' D : 2 8 2 8 4 . 5 3SJ_AR. 736 78 TR» .459 BBO* 188 3 0 CO* 3_95 T C C 0 » . 4 1 5 CR'Ps .01 I : 7 B B R : 8 2 3 ?6 
THETA.135.0 7 ' D : 4 2 4 2 6 . 8 BSTAR. 867 49 TRs . 4 3 8 BBO* 188 3 0 C0 = 3 . 9 5 T C C O * . 3 4 3 C R ' P . . 0 1 1 . 9 8 B R . 9 4 9 99 
THETAsl33.0 Z ' D " 5 6 5 6 9 . 0 BSTAR. 934 76 TR. . 4 2 6 BBO. 188 30 C O : 3 . 9 5 T C C O . . 312 CR'P* .61 !=___?_.8B_R.=J-0J_4_. 34 
THETAsl35.0 Z ' D ' 7 0 7 1 1 . 3 BSTAR. 955 23 TR. .420 BBO* 188 3 0 CO* 3 . 9 5 TCCOs . 3 0 2 C R ' P . . 0 2 1=10 BBR.1034 23 
THETA=133.0 Z " ) . 1 4 1 4 2 2 . 5 BSJAR. 972 U TR = . 4 1 1 RBO* 188 30 ro» 3 . 9 3 TOCOs . 2 9 1 C R ' P . . 06 I . I t BBR=1Q49 49 
THETA.135.0 Z ' D . 2 8 2 8 4 5 . 0 BSTARs 9 73 84 TR. .410 RBO* 188 'o co» 3 . 9 5 T O C O . . 2 9 0 C R ' P . .20 l»12 BBR=1051 06 
THETA.135.0 Z• ! ) . 424267 . 5__|SJ_A(»•_ 

=S INTERSECT AT A * . 

973 85 TR" .410 BBO* _188_ ?o c o . 3 . 9 5 TCCOs • 296 CR'P" .4.5 1=13 BBR.1051 07 

CURV 

Z• ! ) . 424267 . 5__|SJ_A(»•_ 

=S INTERSECT AT A * . . 29039 AY* 33252? 55129* - - — 

THETA.120.0 Z ' D " 1 0 0 0 . 0 B S T A R . 1 0 9 , 2 1 T R . . 7 8 3 BBO* 1 8 8 . 3 0 CO* 3 . 9 ? TCCOs 2 252 C R ' P . .00 1 . 1 BBR* 256 53 
THETA.120.0 Z»D = 2 0 0 0 . 0 B S T A R . 2 1 4 . 5 1 TR» . 5 9 3 BBO* 1 8 8 . 3 0 CO* 3 . 9 2 T C C O . 1 342 C R ' P . .00 Is 2 BBR: 3?6 11 
THETA.120.0 Z ' D . 3 0 0 0 . 0 BSTARs 3 0 3 . 6 1 TR« . 5 0 3 BBO* 1 8 8 . 3 0 CO* 3 .9? T O C O . 933 CR'Ps .00 1 : 3 BBR: 398 16 
THETA'120.0 Z ' D * 4 0 0 6 . 1 BSTARs 3 7 4 . 7 1 TR= . 4 6 1 BBO* 1 8 8 . 3 0 CO* 3 . 9 2 T C C O * 737 CR'Ps .oo Is 4 BBR. 461 47 
THETA*120.0 Z*D« 5 0 0 0 . 1 BSTARs 4 2 6 . 9 1 TRs . 4 4 9 BBO* 1 8 8 . 3 0 r o * 3 . 9 2 T C C O * 644 CR'P= .00 l« 5 BBR. 5 t o 74 

" " T H E T " A = I 2 0 " 0 5T'D=" "i"000"6". i"B"!"fA"R"i" ""5"7673"l"""T"RV" 741TW5*"" 18"R73"6"CT«~" ""379?" TOCO*"" 470 C R ' P . .00 Ti"6""BBR"s"65"4" 93 
T H E T A . 1 2 0 . 0 Z ' D = 2 0 0 0 0 . 3 BSTARs 7 9 6 . 8 2 TRs . 3 7 0 R B 0 » 1 8 8 . 3 0 TOs 3 . 9 2 TCCOs 315 CR'Ps . 0 1 Is 7 BBR. 866 45 
T H E T A . U O . O Z ' D S 3 0 0 0 0 . 4 RSTARs 9 9 2 . 1 2 TRs . 3 4 4 BBO 3 1 8 9 . 3 0 C O ' 3 .9? T O C 0 = 240 CR'Ps . 0 1 Is 8 BBRel056 94 
T H E T A . 1 2 0 . 0 Z ' D . 4 0 0 0 0 . 5 BSTARs 1 1 1 8 . 1 2 TRs . 3 2 7 B B O . 1 8 8 . 3 0 C0> 3 .9? T O C O . 205 C R ' P . . 0 1 1 . 9 BBR.1179 74 

~"THETXiV21)"."6""Z"'"0"»" ""5y60"ff""7""B"S"T"*"R"i" ~n"9~377T"YR*s" 7Ji6~Wl."-- "T88"."3"0""CJ"."" "3792"Tc">"C6"s"""" 186"C~R'"Ps" "762" Ts"fff"a8"*."i"23"3" 31 
T H E T A s l 2 0 . 0 Z ' D S 1 0 0 0 0 1 , 3 BSTAR. 1 2 6 5 . 7 8 TR= . 3 0 0 RBO* 1 8 8 . 3 0 C O ' 3 . 9 2 T C C O * 167 CR'Ps .06 I s l l B B R . 1 3 2 2 ' 2 

""""THET"Ai-f2'lf:o"*r*D"."" -?6T-"0T--r.-«"BS~fl'R""~ "r?~7y:6"9"~TRY- .'Vfi "BB"0 ="" "T887To~T8"»" "379"?~rei-<j6v— T65"~CT*V"pi" " T o " T;T"r"8"ffR"=T326" ~R"7" 

CURVES INTERSECT A/T Axs .16534 AY. 173534.67178 
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" 'THET A-1 0 5"."0""Z «TJ»— 
THETA.105.0 Z'Ds 

• — 5 i T ; r - g s r A R s -
1 0 3 5 . 3 BSTAR. 

""tTT3"."69"TRi" 
1 9 9 . 7 2 TRs 

r50tf"TfB-tr»"' 
. 687 RBO= 

"zorr.-nrro*"' 
2 0 0 . 1 8 CO* 

--3754"TT*T.0V-
3 .54 T O C O . 

?:T41"CHVp"s--
1 .444 CR'Ps 

-."OTJ -
.00 

r=""r""BBR«"2V7"."*T 
1 . 2 BBR. 3 3 7 . 2 7 

THETA.103.6 Z' l )s 
THETA.105.0 Z'Ds 

" T H E T " * S T 6 9 ~ 0 " ? ' D " . " -
T H E T A S I O S . O Z*Ds 

"""•TH"ET"AVfB9":o""y«D".""" 
THETAsioS.O Z'Ds 

1 5 5 3 . 6 B S T A R . 
2 0 7 0 . 6 BSTARs 

'"•23B87S""B"S"fAR"i" 
5 1 7 6 . 5 BSTAR. 

•I"-"35-376""BS"f»R." 
1 5 5 2 9 . 5 BSTAR. 

236 .3B VRs 
3 7 0 . 8 1 TRs 

"~"4"4l7rS"fft"s""' 
6 9 1 . 2 0 TR* 

"""9"ii7?s""fftV"" 
1 0 6 9 . 4 1 TR' 

. 539 BBO* 

. 402 BBO* 
'."32"6""BB"6."" 
. 230 BBO* 
'.ToTWo'." 
. 177 880= 

2 0 0 . 1 8 co= 
2 0 0 . 1 8 CO* 
2"O~-~.TB"C"6".""' 
2 0 0 . 1 8 CO* 

"?o")7i8""cT=""' 
2 0 0 . 1 8 CO* 

3 .34 T O C O . 
3 .54 T O C O . 

'"3754""t"C'C"6V" 
3 .34 TCCO* 

""r.~5V"TO"CT=" 
3 .54 TCCO = 

. 968 CR'Ps 

. 6 3 1 CR*P= 
""7"4"56"C"R'"PS" 

. 2 2 1 CR'Ps 
".i"49"t"R«"ps"" 

.114 CR'P* 

.00 

.00 
" 7 6 B " 

. 00 
"76"6""' 

. 0 1 

1 : 3 BBR. 3 9 4 . 1 9 
Is 4 BBRs 4 5 1 . 1 9 
iV"r"8B"R"-""56T."42""" 
| . 6 BBR. 7 3 7 . 3 2 
•fs""-r_BTf_"-66l7s7" 
1 . 8 BBR.110419B 

V H E T A . 1 0 9 . 0 Z ' O * 2 0 7 0 6 . 1 BSTARs 
THETA.105.0 Z ' D ' 2 3 8 8 2 . 6 BSTARs 

"THEt"*sTI)y-7r:_V-)s— -5Y75r."l""S5"f«R"s'" 

CURVES INTERSECT AT AX. 

1 2 0 7 . 9 0 TRs 
1 3 3 3 . 3 9 TRs 

"f6"4676"4""T"R"s""' 

. 05332 

.160 BBO= 2 0 0 . 1 8 CO" 

.148 BBO* 2 0 0 . 1 8 CO* 
'."il9"g&"0='""266".T8""CT="" 

AY* 4 9 0 0 5 . 4 0 7 6 1 

3 . 3 4 TCCOs 
3 .54 TOCOs 

""3","54""tO"CTs" 

. 0 9 1 CR'P* 

.077 CR'P* 
""r"0"5i"CR'"p"s" 

. 0 1 

. 0 2 
"76"6" 

1 . 9 BBR.1239 .96 
1=10 BBR.1363 .12 
TiiT'ffBffiTJTfiViir 

"•"THETA"="V00"."6"2VD«"-

THETA.100.0 Z ' O . 
"'"THETA.l'OO.O Z'OV" 

T H E T A S I O O . O Z'Os 

" """347.2""B"S"T"AR"." 
6 9 4 . 5 BSTAR. 

""'104"i;y"8"S"T"AR." 
1 3 8 9 . 0 BSTARs 

" iJJ'.SV'YRs" 
2 3 5 . 5 0 TRs 

"34"l7B"4"rRs"" 
4 0 5 . 2 8 TRs 

".•»W"H"B"0"i" 
.744 RBOs 
.606'B'BO* ' 
.480 BBO* 

-2"2"9."88"CT*"" 
2 2 9 . 8 8 COs 
2?9788 "CO"*'" 
2 7 9 . 8 8 CO: 

"*793""TCJtT6s" 
2 . 9 3 TCCOs 

"e~".~93"TOCOs" 
2 . 9 3 TOCOs 

T"7"69"C"R"iR"i" 
1 . 2 3 1 CR'Ps 

" 7 8 4 8 "C"R'Ps"" 
. 627 CR'P* 

"76"6" 
. 00 

" . 6"o" 
. 00 

"ri"i"BBfl";"3Ti7*2" 
Is 2 BBR. 4 0 6 . 4 7 
lV""J"UBR"S""*8i7?3" 
Is 4 BBR* 5 1 5 . 6 6 

THETAslOO.O Z'Ds 1 7 3 6 . 2 BSTARs 
THETAsIOO.O Z'Ds 3 4 7 2 . 4 BSTARs 

" " T H E T A . I O O . ' O Z ' D S " _ 6 9 4 4 . 9 BStARs 
THETAsIOO.O Z'Os 1 0 4 1 7 . 3 BSTARs 
THETAsIOO.O Z ' D S 1 3 8 8 9 . 8 9STAR~s 
THETAsIOO.O Z'Ds 1 7 3 6 2 . 2 BSTAR. 

"THETAsIOO.O Z'Ds 3 4 7 2 4 . 4 BSTARs 

CURVES INTERSECT. AT AXJl .. 

4 * 8 . 7 i TRs 
7 2 2 . 3 6 TRs 

"10 66714"'TRs 
1 1 6 5 . 3 8 TRs 
1 2 * 9 . 1 3 Tfts 
1357 .14 TRs 
1 7 2 1 . 8 9 TRs 

0320.0 

.394 BBO* 2 2 9 . 8 8 CO: 

. 150 BBO: 2 2 9 . 8 8 CO* 

. 1 1 3 BBO* 229.RR CO* 

.098 BBO* 2 2 9 . 8 8 CO* 

.086 BBO* 2 7 9 . 8 8 TO* 

. 078 BBO* 2 2 9 . 8 8 CO* 

.035 BBO* 2 7 9 . 8 8 CO* 

AY=_ 238Da_. 0195.9 _. 

2 . 9 3 T O C O . 
2 . 9 3 TC'CO" 
2 . 9 3 T C C O . 
2 . 9 3 TCCOs 
2 , 9 3 TCCOs 
2 . 9 3 T C C O : 
2 . 9 3 T C C O . 

.474 CR 'P : 

.133 CR'P* 
7670""CR'P: 
. 056 C R ' P : 
.045 CR'Ps 
.038 CR'P* 
. 0 2 1 CR'Ps 

.00 

.00 

."oo" 

. 0 1 

. 0 1 

.02 

. 06 

I . 5 BBR* 5 5 9 . ? 2 
Is 6 BBRs 7 5 7 . 1 6 
Is "7"B8R"*l686".'f9 
Is 3 BBR.1187 .98 
1." 9 8BR.12 78 ' . ' 2 
1=10 3BR=1379.10 
1=11 3BR=1734.58 

THETAslOO.O Z'Ds 1 7 3 6 . 2 BSTARs 
THETAsIOO.O Z'Ds 3 4 7 2 . 4 BSTARs 

" " T H E T A . I O O . ' O Z ' D S " _ 6 9 4 4 . 9 BStARs 
THETAsIOO.O Z'Os 1 0 4 1 7 . 3 BSTARs 
THETAsIOO.O Z ' D S 1 3 8 8 9 . 8 9STAR~s 
THETAsIOO.O Z'Ds 1 7 3 6 2 . 2 BSTAR. 

"THETAsIOO.O Z'Ds 3 4 7 2 4 . 4 BSTARs 

CURVES INTERSECT. AT AXJl .. 

4 * 8 . 7 i TRs 
7 2 2 . 3 6 TRs 

"10 66714"'TRs 
1 1 6 5 . 3 8 TRs 
1 2 * 9 . 1 3 Tfts 
1357 .14 TRs 
1 7 2 1 . 8 9 TRs 

0320.0 

.394 BBO* 2 2 9 . 8 8 CO: 

. 150 BBO: 2 2 9 . 8 8 CO* 

. 1 1 3 BBO* 229.RR CO* 

.098 BBO* 2 2 9 . 8 8 CO* 

.086 BBO* 2 7 9 . 8 8 TO* 

. 078 BBO* 2 2 9 . 8 8 CO* 

.035 BBO* 2 7 9 . 8 8 CO* 

AY=_ 238Da_. 0195.9 _. 

2 . 9 3 T O C O . 
2 . 9 3 TC'CO" 
2 . 9 3 T C C O . 
2 . 9 3 TCCOs 
2 , 9 3 TCCOs 
2 . 9 3 T C C O : 
2 . 9 3 T C C O . 

THETAs 9 5 . 0 Z'Ds 
THETAs 9 9 . 0 Z'Ds 
THETA. 9 9 . 0 Z ' D . 
THETA. 9 9 . 0 Z ' D " 
THETA. 9 9 . 0 Z' l ) = 

1 7 4 . 2 BSTAR. 
348 ,.4 BSTARs, 
5 2 2 . 6 BSTARs 
6 9 6 . 8 . BSTARs. 
8 7 1 . 0 BSTARs 

. - . 1 7 . 4 1 . 9 BSTARs 
3 4 8 3 . 8 BSTARs 
5 2 2 5 . 8 aSTARs. 
6 9 6 7 . 7 BSTARs 

1 0 4 . 3 9 TRs 
.. 197_.67_.J_R-.-. 

2 9 0 . 9 3 TRs 
. . .38.4 .23 TR. 

4 7 7 . 5 1 TR: 
7 0 5 . 3 3 TR: 
9 3 4 . 3 7 TR* 

. 10A6. 33. I.R=_. 
1 1 9 8 . 6 6 TR. 

. 826 BBO* 
...746 BBO* 
. 662 BBO: 
.616 BBO* 
.517 BBO* 
.173 RBO: 
. 027 RBO* 

..J117 BBO* 
.016 RBO* 

2 7 5 . 0 ? CO* 
275.. 02 CO.* 
2 7 5 . 0 2 CO* 
2 7 5 . 0 2 CO* 
2 7 5 . 0 2 ro= 
2 7 5 . 1 ? CO: 

2 . 2 6 T C C O . 
2 . J 2 6 . . I C C 6 : . 
2 . 2 6 TOCO* 
2 . 2 6 . . I C . C 0 ? 
2 . 2 6 TCCOs 
?.?A TC'CO* 

1 .549 CR'P* 
_L.152..CR'P.._ 

. 8 7 1 CR'P* 
..692..CRt-P_=__ 

.519 CR'P« 
144 C R ' P . 

.00 
„..00_ 

.00 
.._J_.0_ 

. 0 0 

.00 

1« 1 BBR= 3 3 1 . 4 3 
_I_*-_2._B.8.B...-4_0Z.A4 . . 
| . 3 BBR* 4 7 3 . 1 6 

.1 • __4„B_}R_=_._5_5i__>_6 
1= 5 BBR= 6 1 9 . 6 7 
Is 6 BBRs 753 . ",9 

THETAs 9 9 . 0 Z'Ds 
THETAs 9 9 . 0 Z ' D " 
THETA. 9 9 . 0 Z ' D . 

1 7 4 . 2 BSTAR. 
348 ,.4 BSTARs, 
5 2 2 . 6 BSTARs 
6 9 6 . 8 . BSTARs. 
8 7 1 . 0 BSTARs 

. - . 1 7 . 4 1 . 9 BSTARs 
3 4 8 3 . 8 BSTARs 
5 2 2 5 . 8 aSTARs. 
6 9 6 7 . 7 BSTARs 

1 0 4 . 3 9 TRs 
.. 197_.67_.J_R-.-. 

2 9 0 . 9 3 TRs 
. . .38.4 .23 TR. 

4 7 7 . 5 1 TR: 
7 0 5 . 3 3 TR: 
9 3 4 . 3 7 TR* 

. 10A6. 33. I.R=_. 
1 1 9 8 . 6 6 TR. 

. 826 BBO* 
...746 BBO* 
. 662 BBO: 
.616 BBO* 
.517 BBO* 
.173 RBO: 
. 027 RBO* 

..J117 BBO* 
.016 RBO* 

2 7 5 . 0 2 C0« 
2 7 5 . 0 2 C.O.*. 
2 7 5 . 0 2 CO* 

2 . 2 6 T C C O : 
. . 2 . 2 6 T C C O . 

2 . 2 6 T C C O * 

.017 CR'P* 
__..0_0 CR'P. . . 

. 008 C R ' P . 

.00 
__.J-.1-

. 0 1 

I : 7 BBR" 9 6 1 . 6 6 
-_..J--BJ-8..__JL01.__L? 

1 . 9 B B R * U 9 3 . 1 8 

QAIR___LS_IMER-S_CJ._4I_.A___ •00918 AY' 5965,','4159 

AZIMUTH OF PATH OF SJQHT'iif 4 RESPECT TO SUN IS 90 D-GRFES 

ZENITH OF PATH OF S IGHT. «. 1 80 ...DISTANCE TO .TARGET AXIS = 0 ALTITUDE .... 60.5.88.0. .CONTRAST. J_S._Pp_S_J_T.l__L 

ZENITH OF P'A'TH OF" SIGHT -s"'l6"9"""DTS"T"AN"c"E""t'6"'fA"R"G-ET AXIS s" i'47230 "A"Ctrfu"DE""s""""54"9T2"4""""c"nN"fR"A"S"T"Ts""p"o"STT""rv"E" 

ZENITH OF PATH__P____S_!GH.T _s_ _1_3_0... D I.ST_A_.CE___p_.T.ARGE_T_ .AXIS = .2.64011_._AJ, T.I TUOE •____4_57_J1_5__.C0NTR.A_ST. J_5__Pp_SJ.T_.-_V_.. 

7ENITH OF PA"TH OF SIGHT's 133 " DISTANCE TO TARGET AXIS s 3 3 Z 5 0 T " ALTTTUOE = 3 3 2 5 2 3 " "CONTRAST"! S "P'DS ""fl'V-

ZENITH OF PATH QF SIGHT s. 1_ 2 0 P_I_S J.* XGIl J... X A.RGET..AX I S =. 300549. ALTITUDE * 1 73_?_35 . CON.T_R.A_S.T_ J_5..Pp.S_I_T__I.VE 

ZENITH OF PATH 6'F SIGHT" s"io"3""-Dl's"T"A"NC"E"TO TARGET AXIS . 182868" "ALTTfUDE s 49005" "CIlVTRAS'f "fs""p"3S"ff"l VF 

ZENITH OF PATH OF SIGHT s 100 DISTANCE TO TARGET .AXIS . 133024 ALTITUDE = 2.1808 CONTRAST IS .P3S_I.TI.VE.. 

ZENITH OF PATH OF SIGHT • 95 DISTANCE T O T A R G E T AXIS . 68209 ALTITUDE . 5965 " CONTRAST |T"PJ"STTTVT 
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http://197_.67_.J_R
http://197_.67_.J_R
http://__.J-.1
http://QAIR___LS_IMER-S_CJ._4I_.a___
http://J_S._Pp_S_J_T.l__L
http://�____4_57_J1_5__.C0nTR.A_ST
http://J_5__Pp_SJ.T_.-_V_
http://CON.T_R.A_S.T_
http://P3S_I.TI.VE


,00 1= 1 BBR* 
•00 I: 2 B B R : 

5 BBR* 

292.42 
348.65 

1 = 397.69 
441.(3 
481.74 

00 I: 5 BBR: 668.53 
"953.56" 
1069.41 

1= 4 BBR: 
Is 5 BBH: 

1: 7 BBR= 
' = B BBR= 

.01 I: 9 BBR" 

.02 i.l.O _BBR: 

. 06*1:11 BBR": 

.20 1=12 BBR: 

.45 1=13" BBR" 

. /9 1:14 BBR: 

10R3.59 
1.0O0. 70 
109*7 ."5fl " 
1 0 9 B . t_7_ 
10*98.1 7 
1098.17 

CURVES"INTERSECT" AT "Ax: .45990 AY: 603879.55873 

THETA:165 0 Z'D. 1931 a BSTAR. 151 96 TR: .756 B80 = 198 99 ro= -1.4 3 TCCO: 2 207 CR'P: .00 1= 1 BBR= 3ii2 19 
THETA=165 0 Z«D: 3863 6 BSTARs ?39 18 TR: .640 BBO" 198 99 ro" ' 1.43 TCCO: 1 540 CR'P* .00 1= 2 9BR= 366 46 
THETA=165 0 Z'D: 5795 4 BSTARs 296 10 TR: .622 RB0 = 19R 99 C O " ' 1.43 TC'CO: 1 307 CR'P: .00 1= 3 BBR: 419 36 

* THET'A=165" 0 Z'D: 7727 2 "BSTARs 333 80 TR: .615 B~B"0 = 19R 09 ro= < 1.43 TC'CO: 1 190 CR'P: .00 T r V S B R V 456 73 
THETA:165 0 Z'D. 9659 0 BSTAR. 379 66 TR: .607 B B Q : 198 99 CO: ' 1.41 TCCO: 1 069 CR'P" .00 1= 5 BBR= 500 36 

"' THETA-165 0 Z'D." 19318 0 BST*R. 549 0"7" TR"=" 7572" BBO:"" 19R 99 co = 1.43 "TOCO":' "739 "CR'"P= .00 1= S""8BTfi""6fl2 16 
THETA.165 0 Z'D = 38636 1 BSTAR. 820 74 TR: .535 B B O : 198 99 CO: ' 1.43 TCCO" 509 CR'P = .00 1= 7 BBR: 9?7 1 7 
T H E T A = 1 6 5 0 Z*l) = 57954 1 BSTARs 930 01 TR: .520 B B O " 199 99 co* < .41 TCCO: 444 CR*P = .01 I: 3 8BR:1033 40 
T H E T A . 1 6 5 0 Z'Ds 77272 2 BSTARs 951 22 TR: .513 B B O : 199 99 C O : ' 1.43 TCCO: 430 CR'P: .01 1= 9 B8R=1053 31 

""THETA-165 0 Z'Ds " 96590" 2 BSfARs 939 15 TR = .510 B B O " 198 99 ro= < 1.43 TCCO = " 424 CR'P: .0? T=~"0~~BBR"=T6"6"6" 59 
THETA:165 0 Z'Ds 193180 5 B S T A R s 967 51 TR: .506 BBO" 198 99 CO: ' 1.43 TCCO: 418 CR'P: .06 1=11 BBR=106B 27 

"""THETAil65 6 "ZVDi" 38676*0 9 B S T A R : 967 86" T'R." ".506 P."BO = 19R 99 C0= ' .43 "Tc"C" 6: " "4TB "C'R'P:" .20 T=T2"BB"R"=1~5~69" 59 
THETA:165 0 Z'D. 579541 4 B S T A R s 967 86 TR = .506 R B O * 19R 99 CO* ' 1.43 TCCO: 418 CR'P: .45 1=13 BBR=106B 59 

CURV -S INTERSECT 

Z'D* 1732 

"A 

1 

r"Ax. 

43 

11786 

TR: 

AY 

.761 

= 554447" 

BBO: 276 

25 

91 

ill " 

THETAslSO.O 

-S INTERSECT 

Z'D* 1732 

"A 

1 BSTAR. 176 43 

11786 

TR: 

AY 

.761 

= 554447" 

BBO: 276 

25 

91 C0 = 3 58 TCCO: 1.772 CR'P: .00 1= 1 BBR= 349 19 
THETAslSO.O Z'Ds 3464 1 BSTAR. 291 36 TR: .627 BBO* 226 01 CO" 3 5R TCCO" 1.203 CR'P: .00 I: 2 BBR: 423 46 
THETAslSO.O Z'D" 5196 2 BSTAR. 338 08 TR* .599 880 = 226 91 CO" 3 5R TOCO: 1.027 CR'P: .00 1: 3 8BR= 473 39 
T H E T A = 1 5 0 . 6 Z'D. 6928 2 BSTAR. 370 98 TR = .592 BBO* 226 91 CO" 3 5R TCCO = .952 CR'P* .00 Is 4 BBR= 505 35 
THETAslSO.O Z'D* 8660 3 BSTAR. 413 83 TR: .586 BBO* 276 91 ro = 3 58 TCCO* .871 CR'P* .00 |: 5 8BR= 546 75 
THETA:150.0 Z'D. 17320 6 BSTAR. 612 55 TR: .548 BBO* 276 91 CO" 3 5R TCCO: .604 CR'P: .00 1= 6 BBR: 736 33 
THETAsl50-0 Z'D* 34641 2 BSTAR. 864 65 TR: .509 BBO* 276 

276 
91 
91 

ro = 
co = 

3 
3 

58 
5fl 

TCCO: 
TCCO* 

.422 

.362 
CR'P* 
CR'P* 

.00 

.01 
1: 7 
1. a 

BBR: 980 
BBR:U01 

17 
THETA.150.0 Z'D* 51961 8 BSTAR. 990 17 TR. .491 BBO" 

276 
276 

91 
91 

ro = 
co = 

3 
3 

58 
5fl 

TCCO: 
TCCO* 

.422 

.362 
CR'P* 
CR'P* 

.00 

.01 
1: 7 
1. a 

BBR: 980 
BBR:U01 41 

THETA.150.0 Z'Ds 69282 4 BSTAR. 1027 49 TR: .483 BBO" 226 91 CO: 3 5R TCCO = .345 CR'P: .01 Is 9 B8R=1137 11 
THETA"150.0 Z'D. 86603 0 BSTAR. 1037 55 TR: .479 BBO" 274 91 co* 3 58 TCCO: .340 CR'P: .02 1 = 10 BBR=U46 '3 
THETA.150.0 Z'D. 173206 0 BSTARs 1049 60 TR = .474 BBO" 276 91 ro. 3 5R TOCO* .333 CR'D: .06 1:11 BBR = U57 15 
THETA.150.0 7*D* 346411 9 BSTAR. 1050 30 TR: .474 BBO" 226 91 CO* 3 58 TCCO: .332 CR'P* .20 1=1- BBR:1157 79 
THETA.150.0 Z'D' 519617 9 BSTARs 1050 31 TR: .474 BBO* 2?6 91 CO" 3 58 TCCO. .332 CR'P* .45 1=13 3BR=1157 RO 

CURVES INTERSECT AT Ax=" .33247 AY: 436918.58942 

THETA.135.0 Z'D. 1414 2 BSTAR. 173 18 TR: .757 RBO = 232 85 CO* 3 41 TOC0 = 1.721 CR'«: .00 1= 1 BBR: 349 19 
THETA.135.0 Z'O. 2828 5 BSTAR. 293 19 TRs .606 RBO1 232 R3 CO: 3 41 TCCO: 1.135 CR'P. .00 1= 2 BBR: 424 '4 
THETA.135.0 Z'D. 4242 7 BSTAR. 357 13 TR: .556 BBO = 23? 85 CO: 3 41 TCCO: .909 CR'P. .00 1= 3 BBR: 486 67 
THETA.135.0 Z'D* 5656 9 BSTAR. 399 08 TR = .544 RBO: 23? 95 CO: 3 41 TCCO: .823 CH'P = .00 1. 4 BBR: 5?5 92 
THETA.135.0 Z'U= 7071 1 BSTAR. 432 50 TR = .539 BBO* 232 US CO: 3 41 TC«CO= .767 CR'P_: _ .no -__= .5. .a9B=-i57_ __>_2 
THETA=135.0 Z'D* 1414? 3 BSTARs 612 79 TR: .502 BBO: 23? 95 CO* 3 41 TCCO: .546 CR'P: .00 1= 6 BBR= 779 59 
THETA.135.0 7«n= 28284 

42426 
5 
8 
SSJARs 
BSTAR. 

9R7 
1205 

_97 
14 

TR: 
TR: 

.459 

.438 
BBO* 
BBO* 

23? 
23? 

95. 
85 

CO: 
CO: 

. 3 
3 
-41 
41 

TC'CO: 
TCCO: 

.333 

.266*" 
CR'P: .00 1= * BBR:1094 31 

THETA.135.0 Z"l = 
28284 
42426 

5 
8 
SSJARs 
BSTAR. 

9R7 
1205 

_97 
14 

TR: 
TR: 

.459 

.438 
BBO* 
BBO* 

23? 
23? 

95. 
85 

CO: 
CO: 

. 3 
3 
-41 
41 

TC'CO: 
TCCO: 

.333 

.266*" CH'P = .01 1= 8 88R=1307 03 
THETA=135.0 Z'D* 56569 0 BSTAR: 1321 50 TR: ,426 BBO* 23? 95 co = 3 41 TCCO: .238 CR'P = . ..01- 1= 9 -BB_=14__-_ .4.4 
THETA=135.0 Z'D* 70711 3 BSTARs 1354 67 TR: .420 BBO = 23? 85 CO" 3 41 TCCO: .230 CR'P: .02 1=10 BBR:1452 36 
THETA=135.0 Z'D= 141422 5 BSTARs 1378 68 TR: .411 BBO* 23? 85 co = 3 41 TC'CO* .222 CR'P = ,06 '=U -BBR=14Z4 .3-8 
THETA=135.0 Z'D. 282845 0 BSTARs 1391 14 TR = .410 BBO* 23? 95 ro= 3 41 TCCO* .221 CR'P: .20 1=12 3BR:1476 43 
THET_A=135.Q Z*l> = 424267 5 BSTAR. 1391 17 TR* .411) BBO* 212 85 C0 = 3 41 TCCO* .221 CR'P: .45 1 = 1- BBR:1476 45 

rERSECT 

1000 
2000 

AT AX = 

0 BSTAR. 
0 BSTAR. 

134 
264 

41 
91 

.2072 

TR = 
TR: 

AY 

.783 

.593 

292419 

RBO* 229 
BBO* 229 

'6497 

R8 ro = 

88 C0 = 
3 5? TCCO: 2.016 

CURVES INI rERSECT 

1000 
2000 

AT AX = 

0 BSTAR. 
0 BSTAR. 

134 
264 

41 
91 

.2072 

TR = 
TR: 

AY 

.783 

.593 

292419 

RBO* 229 
BBO* 229 

'6497 

R8 ro = 

88 C0 = 
3 5? TCCO: 2.016 THETA=120.0 Z'D* 

rERSECT 

1000 
2000 

AT AX = 

0 BSTAR. 
0 BSTAR. 

134 
264 

41 
91 

.2072 

TR = 
TR: 

AY 

.783 

.593 

292419 

RBO* 229 
BBO* 229 

'6497 

R8 ro = 

88 C0 = 
3 5? TCCO: 2.016 CR'P: .00 1= 1 BBR: 314 33 

THETA=120.0 Z*D= 

rERSECT 

1000 
2000 

AT AX = 

0 BSTAR. 
0 BSTAR. 

134 
264 

41 
91 

.2072 

TR = 
TR: 

AY 

.783 

.593 

292419 

RBO* 229 
BBO* 229 

'6497 

R8 ro = 

88 C0 = 3 5? TCCO: 1.196 CR'P: .00 Is 2 BBR: 401 15 
THETA.120.0 Z'D= 3000 0 BSTAR. 157 61 TR = .503 BBO* 279 98 CO" 3 5? TCCO: .861 CR'P: .00 1= 3 BBR: 473 28 
THETA.120.0 Z*D= 4000 1 BSTAR. 426 91 TR: .461 BBO" 229 88 ro = 3 5? TCCO: .700 CR'P: .00 I: 4 BBR: 532 93 
THETA:120.0 Z'D: 5000 1 RSTARs 493 61 TR = .445 R80 = 279 98 TO: 3 52 TC'CO: .615 CR'P = .00 Is 5 BBR= 585 34 
THETA:120.0 Z*U= 10000 1 BSTAR. 635 72 TR: .417 BBO" 229 98 CO: 3 5? TC'CO: .461 CR'P = .00 1= 6 BBR= 711 57 
THETA=120.0 Z'D= 20000 

30000 
3 
4 

BSTAR. 
BSTAR. 

906 
1109 

62 
12 

TR: 
TR: 

.370 

.344 
RBO* 
BBO* 

229 S8 CO: 3 5? TC'CO: .302 CP'P = .00 Is 7 BBR: 991 43 
THETA=120.0 Z'D* 

20000 
30000 

3 
4 

BSTAR. 
BSTAR. 

906 
1109 

62 
12 

TR: 
TR: 

.370 

.344 
RBO* 
BBO* 229 88 co = 3 52 TCCO* .234 CR'P = .01 1: 8 BBR:1188 13 

THETA.120.0 Z'D. 40000 5 BSTAR. 1235 11 TR = .327 BBO* 279 98 C0 = 3 5? TC«CO= .202 CR.p: .01 I: 9 BBR=1310 14 
THETA.120.0 Z'D. 50000 7 BSTAR. 1307 11 TR = .316 BBO = 279 88 CO* 3 5? TCCO: .186 CR'P: .02 1:10 BBR=1379 97 
THETA.120.0 Z'D. 100001 3 BSTAR. 1375 68 TR = .300 BBO* 229 88 ro = 3 5? TCCO: .168 CR'P: .06 1=11 BBR:1444 59 
THETA=120.0 Z'D= 200002 6 BSTAR. 1393 63 TR = .296 BBO* 229 as C0 = 3 5? TCCO: .165 CR'P = .20 1:12 B8R:1451 73 

CURVES INTERSECT AT AX" L6594 AY = 173947 02178 
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THETAsioS.O'Z 'Ds 
THETA.105 .0____• 

""THET As 1*05". 0 Z 'Ds 
THETAsl05.0 Z«Ds 
THETAsl69.0 "Z'Ds 
THETA.109.0 Z«Ds 
THETAsloS.O Z ' O S " * 

JHETAsl09 .0_Z ._Ds 
fHETA. loSTo Z»D." 
THETAsl09.0 Z'Ds 

"THETASIOS.O -«Ds 

' 917 
1035 

"T55T 
2070 

"25*8*8" 
5176 

16353 
19529 
20*706 
25882 
31765 

7 "BSfAR"."" 
3 BSTAR. 

1*67 
318 

BSTAR. 
jlSTARs 
BSTARs 
BSTARs 
"BSTAR'S" 
BSTARs 
BSTAR. 
BSTARs 

1 B'STAR." 

392 
464 
3*2*5 
747 

"10 75 

1211 
1349 
1434 
1691" 

-5""fR"." 
53 TR. 
14 TRs 
04 TRs 
"6*7 "TRs 
,58 TRs 
, 5 S " * T " R ; * 
,55 TRs_ 
,36"TRs 
,82 TRs 
,47"TR"«" 

."80 8" "BBO*"" 
,687 BBO* 
,539 BBO* 
,402 BBO" 
.3*26 BBO* 
.230 BBO* 
;"202""BB*6"" 
,177 BBO* 

"2"6n. i7*rOi" ' 
2 6 0 . 1 7 CO* 

"Tceo«"r. 7J."*CR*P"=" 
T C C O * 1 . 1 1 8 C R ' P . 

;o*6" 
. 0 0 

260.17 CO* 
260.17 CO* 
260. l"7 CO: 
260.17 ro: 
2 * 6 0 . 1 7 C O : 
2 6 0 . 1 7 C O : 

3 .11 
3 . 1 . 1 

'3*. 11 
3 . 1 1 
"3: IT 
3 .11 

TOCOs 
TCCOs 
'TOCO* 
TCCOs 
t C C O s 
TCCOs 

.819 CR'Ps 

. 3 7 1 CR'P* 
".432 CR*'Ps" 
. 2 3 1 CR'Ps 

" i 4 " 9 "CR•">"." 
. 112 C R ' P . 

"VBBR" 
2 BBR 

.00 U 3 BBR 
,00 Is 4 BBR 
""o~6"""»"9""B8"R 
,00 I * 6 BBR 
7o"0""r."7"B_R" 
. 0 1 I . _8__BBR_ 

,160 880= 
.148 BBO* 
.lT9~H"ft0" 

2 6 0 . 1 7 C0= 
2 6 1 . 1 7 C0= 
260.1*7 CO: 

3 . 1 1 
3 .11 

'3""t1 

TCCO= .093 CR'P» 
TC'CO: .080 CR'P= 
TOCO*" ' .056 CH"ip"»" 

. 0 1 Is 9 BBR 

. 0 2 1=10 BBR 
;~0~6""rs"ll"BBR' 

• ."".77:75"' 
. 4 9 7 . 3 0 
= 9 3 - . 7 7 
s 5 6 6 . 5 0 
"="""6"6"97*99 
= 8 0 7 . 5 3 

'."i'iW'oT' 
. 1 2 8 3 . 4 6 
S1390 .90 

1493.71 

CURVES I N T E R S E C T AT Ax« .05647 AY. 50997.83236 

"THETAs" 
THETAs 
'THETAs 
THETAs 
THETA. 
THETA. 
THETA". 
THETA. 
T H E T A . 

THETA. 
"THETA. 

100'."6"Z'D> 
100.0 Z'D. 
IOO'.'6'Z'D" 
100.0 Z'D. 

•(nrrrr'D".-
1 0 0 . 0 Z ' D s 
100".'6*Z'Ds 
1 0 0 . 0 Z'Ds 
1 0 0 . 0 Z'Ds 
1 0 0 . 0 
loTSTo 

Z'Ds 
"Z'Ds 

3 4 7 . 
6 9 4 . 

1041 . 
1 3 8 9 . 

"1736". 
3 4 7 2 . 
6944. 

10417. 
13889. 
17362. 
34724. 

2 B S T A R . 
5 B S T A R . 

7 BSTAR. 
0 BSTAR. 
r B T f A R r 
4 BSTAR. 
9 "BSTAR. 
3 B S T A R . 
8 B S T A R . 
2 B S T A R . 
4 B S T A R . 

163.00 TRs* 
3 1 4 . 8 8 TRs 
4 5 5 . 6 8 TRs 
5 1 5 . 3 8 TRs 

--57570T-TR.-
7 8 4 . 0 6 TR= 

1 0 6 0 . 1 4 tRs 
1 3 3 1 . 8 9 TRs 
1461 .14 TRs 
1 5 3 6 . 1 3 TR= 
1839.8B TR: 

.819 BBO: 

.744 BBO. 

.606 BBO: 

. 4 8 0 8 8 0 = 

.3"9"*r~B~B0=" 

.150 BBO= 

.113 BBO: 

.098 BB0= 

. 0 8 6 RBO: 

.078 BBO: 
"ToSs BBO: 

275 .02 CO: 
275.02 CO: 
275 .0? CO: 
275 .02 C0= 

•"".7576"T>*"rTr--" 
275 .02 C0= 
275 .12 ro= 
2 7 5 . 0 ? CO: 
2 7 5 . 0 2 CO: 
2 7 5 . 0 2 C0= 
2 7 5 . 0?' CO. 

2 . 9 3 
2 . 9 3 
2 . 9 3 
2 . 9 3 

T7"JT 
2 . 9 3 
2 . 9 3 
2 . 9 3 
2 . 9 3 
2 . 9 3 

*2.9~3 

TOCOs 
TOCOs 
T C C O : 
TCCOs 

T O < - 6 = -
TOCOs 
T C C 0 = 
TC'CO: 
TCCOs 
TOCOs 

"TOCOs 

l ."701 CR'Ps" 
1 .154 C R ' P . 

.785 CR'Ps" 
398 CR'Ps 

7 4 6 4 CR'Ps 
.147 CR'Ps 
.084 C R ' P . 
.058 C R ' P . 
.047 C R ' P . 

_. 040_CR'Ps 
"024 CR'P":"' 

. 0 0""r"s"l"BBRs—38B"7T0" 

.00 Is 2 BBR* 5 1 9 . 4 2 

.0 6" f"."3"BBR"=""62?;"4"4" 

.00 1 . 4 BBR* 6 4 7 . 4 3 

.00 I * 5 BBR. 4 8 3 . ' 5 
[« 6 BBR: 825.13 

7 BBR""10*9*1: 3*0"' 
01 Is 8 B B R : 1 3 5 B . 3 3 
01 1= 9 3BR'="i4"fl*'"'9"2"' 
02 1*10 BB_.1_77.62  
06 L U BBR = 1855.06 

CURVES INTERSECT AT AX* .03344 AY* 24427.67295 

THETA. 95.0 Z'D" 
THETA. 95.0 Z'D» 
THETA. 95.0 Z'D. 
THETA. 95.0 Z'D» 
THETA: 95.0 Z'D* 
THETAs 95.0 Z'D' 

~THEfT."""95:"0"Z'D'""" 
THETAs 93.0 Z'Ds 
THETAs 93.0" Z'Ds 

174.2 BSTARs 
348.4 BSTARs 
522.6 BSTARs 
696.8 BSTARs 
871.0 BSTAR. 

1741.9 BSTARs 

"7ff24~B"B".* 
.746 BBO* 
.662 BBO* 

T_«.~75"TRT 
228.40 TR* 
337.04 TR. 
445.68 TR. .616 BBO* 
594;33 TRs .517 BBO* 
8 0 7 . 0 8 TRs . 1 7 5 BBO* 

"3T8T37S"'BSTAR. 1 0 3 7 . 7 2 TR. .027**BBO* 3 3 9 . 7 7 CO* 
5 2 2 3 . 8 BSTAR. 1 1 7 6 . 1 7 TR: . 017 BBO' 3 3 9 . ' 7 CO: 
6 9 6 7 . 7 BSTAR. 1268, '49 'TRs . 0 1 6 BBO* 3 3 9 . 7 7 CO* 

3 3 9 . 7 7 " n r * " " T . T 7 " T C » - - * 1 .540 C » ' ° = . 00 Is 1 
3 3 9 . 7 7 COs 2 . 2 7 TOCOs 1 .194 CR 'P : .00 Is 2 
3 3 9 . n CO: 2 . 2 7 T O C O : . 908 CR 'P : .00 Is $ 
3 3 9 . n CO: 2 . 2 7 T O C O : .725 CR'Ps .00 Is 4 
3 3 9 . ' 7 CO: 2 . 2 7 T C C O * .346 CR 'P : .00* 1 : ' 5 
3 3 9 . 7 7 CQ: 2 . 2 7 TOCO* 156 CR'P* .00 l» 6 

SBR: 4o0 .?7 " 
BBRs 4H1 .99 

4*6*2 76 "3 ' 
6 5 5 . 0 1 
'72979 6" 
8 6 6 . 5 8 

R: 
BBR 
BBR" 
BBR 

2 . 2 7 T C C O : . 0 1 9 C R ' P * 
2 . 2 7 T O C O s O i l C R ' P s 

" 2 . 2 7 ' TO'CO's . 0 1 0 C R ' P . " 

. 0 0 I s / B B R : 1 0 6 6 . 7 3 

.01 is a B B R : I I R 2 . 0 3 

."6*1 "I s""9""B"B"R"= l"273"."35" 

CURVES INTERSECT AT Axs .01022 AY: 4413.56954 

AZIMUTH OF PATH OF" SIGHT tfIT-1 9FS»ECT TO SUN' IS 139 D = GRFES 

ZENITH OF PATH OF SIGHT = 180 DISTANCE TO ..TARGET__A_XIS_s 0 .. A.LT. I TUpE..«_...6B_5B_fl....CONTRAST ..IS..?.??.1.!-1-!?-6... 

-ZENIT>T(JF--PATH- 0T-5IG"Mr*i"V6"5""D':s"T"A"'"C"E""TO""T"A-RG"Er-Vxl5 -=-"-T4"8"6"n"S"""A"CrfrO[)"6"".""""95"r4"47"""Co"N"TR"A*JT"-Is""Ti"3S"fTTv*:" 

Z E N I T H OF PATH OF SIGHT . 130 Dl ST ANCE JO TARGET AXIS : ..?5?216..._ALT I TUBE!__•.____3__J^i?__._.?Nj_R_A_Sr__[___PqS IT I V_E_ 

"ZFN1TH "Or PATH""0r-S"IGWT"s""r3"5"""DTSrAVCE"*T"0"TATfGeT"AyiS "= "" 2»24"0T"*"»"LrrT".D";*"s"""*2"»"r4"26*""*CQ"N"T"R"i*ST""I*S""P"3S"rTT5-"" 

ZENITH OF PATH OF S I GHT_ s _1_20 ___D_I S_TANCE__TO__T ARG_ET_.AX__I_S _s _. 301263 ...A.LT__TJ_pE____ _L7.??_<7____C__N_T_RA.S_T__1 S _P.DSJ_T_I_yE_ 

"ZEIg"rT14"(.F--p7l"Tft"OT"SIG"HT"'s-"ro"5"""-'I"S"T"A'Nr"="TO""TA'("T.6r"A-xIS**"s"" l90"3"n"3""""A"LrfruD"E""s"""""9*0*99i» """C"ON"T"R"iS"T""r"s""6"J5"fTTv"_"' 

ZENITH OF PATH OF SIGHT s 100 P'.S.TANCEJO TARGEJ..AXIS : 1 <8510 _ .ALT_l_J.Up_E___s...__2.4_4_23.__ Cp__TRAS_T __lL ?__f_3 S_I.TJ.V_E_. 

"ZENITH OF PATH O F " S I G H T " S "9S OlSfANCE T0"fAR0"ET AXIS : 7331B"" ALTITUDE =" " 6 4 . 4 " C*fN"tR"AST""."s"P3STfTvE" 
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THETA: 
THETA: 
THETA: 
THETA: 
THETA. 
THETA: 
THETAs 

. TH.EJA: 
THETA: 
THETA: 
THETA: 
THETA: 
THETA. 

J H E T A . 

AZIMUTH 
1 8 0 . 0 Z ' D " 
18Q.J___Z'J_ 
1R0.0 Z'D= 
1 8 0 . 0 Z ' D : 
1 8 0 . 0 Z'D= 
1 8 0 . 0 Z'D= 
1 8 0 . 0 Z ' D ' 
I S O . . ! Z'D? 
1 8 0 . 0 Z ' D " 
180, 
180, 
180, 
180, 

Z'D: 
Z'D = 
Z'D: 
Z'D: 

IB0 JU-JU" 

OF PATH 
2000. 
4 0J)0_-
6000. 
8000. 

10000. 
20000. 
40000. 

. man 
80000 

100000 
200000 
400000 
600000 

JLO-liin 

OF SIGHT 
0 BSTARs 
0 BSTAR. 

BSTAR. 
SSTAR. 
BSTAR. 
BSTAR" 
BSTARs 

WITH 
111, 
22JL 

0 BSTARs 
0 BSTAR* 
0 BSTAR. 
0 BSTAR. 
0 BSTARs 
0. _i_ST_AJ_. 

273, 
318. 
360. 
553. 
846. 

990. 
937. 
995. 
996. 
996. 
99.A. 

RE.SPECT 
71 TR* 
A1_IR 
01 TR: 
01 TR = 
31 TR: 
81 TR: 
11 TR: 
•3-1 TR:. 
76 TR: 
97 TR = 
77 TR: 
05 TR = 
05 TR: 
05-TB=_ 

TO SUN IS 
.762 BB0= 
.646 RBO-
.630 BBO: 
.623 BBO: 
.614 BBO* 
.580 B80= 
.543 RBO: 
__2_L_aaiL_. 
.522 BBO: 
.519 BBO1 

.516 BBO= 

.516 BBO= 

.516 RBO5 

.il6 BBO.* 

180 
197. 
_97_, 
197 
197 
197 
197 
197 
-1--Z. 

DEGREES 
80 CO* 
iJLCD=_ . 
RO CO* 

an ro* 
RO CO: 
80 CO: 
80 CO: 

an ro: 

4.95 

U-5.. 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 

TC'CO" 
T C C O : 
T C C O : 
TC*CO= 
T C C O * 
TCCO* 
T C C O : 
T O C O : 

2 . 6 3 9 

_uaii 1 . 5 5 1 
1 . 3 8 2 
1 . 2 4 7 

. 8 4 9 

. 5 5 7 
- 4 R 3 

C R ' P : 
C R ' P : 
C R ' P : V 

CR'P* 
C R ' P : 
CR'P = 
CR 'P : 
C R ' P : 

.00 I : 1 BBR" 

.00 Is 2 BBR: 

1 9 7 . 
1 9 7 . 
1 9 7 . 
1 9 7 . 
1 9 7 . 
1 S Z . 

80 CO: 
90 CO: . 
90 CO: 
80. CQ=_. 
RO (,0 = 
3_L.CJ)-_ 

. 0 0 I* 3 BBR 
. 0 0 I_=__-4-ftBB. 
. 0 0 1* 5 BBR 
. 0 0 I*__6__BaB_= 

: 7 BBR 
* R RRR 

2 8 2 . 4 2 
3 4 8 . 4 5 

. 0 0 
__L1 

3 « 7 . 4 8 
_4__l..i3_ 
4 8 1 . 7 4 

=___S.6fl._5__ 
9 5 3 . 4 6 

1 0 4 9 . 4 1 
4 . 9 5 
4..9-5 
4 . 9 5 

. 4 . 9 5 
4 . 9 5 
4 . 9 5 . 

T C C O : 
T C C O : 
TCCO" 
TC'CO* 
TC'CO" 
TCCO" 

. 472 

.466 

.460 

.460 

.460 
_,_6.Q_ 

CR'R: 
C R ' P : . 
C R ' P : 
CR'P=_ 
C R ' P : 
CR'P* 

.01 '. 9 BBR 

.1)2 -I=-10__BBH = 

.06 I = u BBR 

.-O..I:_2._B__B. 

.45 1:13 BBR 
•79 1=14 3BR 

1083.59 
UJ19_.___ 
1097.30 
1_9A.1_Z_ 
1098.17 
1099-17 

CURVES INTERSECT AT Ax= .45990 AY= 605879 '.5823 

THETA.165 • 0 Z'D. 1931 .8 B S T A R s 130 .89 TR: .756 BBO* 238 . 79 CO" 3 ,85 TCCO" ? .233 CR'P* .00 1* 1 BBR" 311 .52 
THETA:165 • 0 Z'D. 3863 .6 B S T A R s ??2 .73 TR = .640 RBO: 23R, . 79 CO: 3. .85 TCCO* 1 .566 CR'P* .00 1: 2 BBR" 375 .47 
THETA:165 .0 Z'D. 5795 .4 B S T A R s 243 . 74 TR: .622 BBO: 239, , 79 CO: 3 .85 TC'CO" 1 . 3RR CR'P* .00 1= 3 BBH: 412 . 37 
THETA.165 .0 Z'D* 7727 .2 B S T A R s 341 .98 TR = .615 BBO5 23R, . 79 ro* 3 .85 TCCO: 1 .157 CR'P* .00 Is 4 BBR: 4fl8 .99 
THETA.165 .0 Z'D* 9659 .0 B S T A R s 428 .55 TR: .607 BBO: 219 79 CO* 3 .95 TC'CO: .97.1 CR'P* .00 Is 5 BBR: 573 .19 
THETAsl65 .0 Z'D* 19318 .0 B S T A R s 624, .99 TR = .572 BBO* 23R, ,79 co* 3 .85 TOCO: .690 CR'P: .00 Is 6 BBR: 761 .54 
THETA=165 .6 7'Ds 38636 .1 3S_XAR. 939 .17 TR: .535 BBO: 23R, , 79 ro = 3, .85 TCCO* .461 C R « P = .00 I : 7 BBR:1066 .99 
THETAS165 .0 Z'D* 57954 ,1 B S T A R . 1072 .90 TR: .520 BRO = 23R, , '9 ro* 3 .85 TCCO* .399 CR.p: .01 Is 8 3BR:U96 . 37 
THETA.165 .0 Z'D* 77272 .? BSTAR. 1037, ,26 TR: .513 HRO = 238. , 79 ro* 3. .85 TOCO* .387 CR'P: .01 Is 9 BBR.1219, .77 
THETA.165 .0 Z'D: 96590, ,2 BSTAR. 1106, ,41 TR: .510 BB1 = 218, , 79 ro: 3 ,85 TOCO* .382 CR'P: .0? l«10 BBR.122B, . 1 5 
THETA:145, .0 Z'D: 193180, • b BSTAR" 1116, ,08 TR: .506 BBO" 218. , /9 CO: 3, ,85 TCCO: .376 CR'P: .06 Isll BBR:1236, ,39 
THETAsl65, .0 Z'D = 386360, ,9 BSTAR. 1116, ,48 TR = .506 BBD = 238. '9 TO: 3, .85 TCCO: .376 CR'P* .20 1.12 8BR:1217, . 16 
T.HETAsl65, ,0 Z'D= 579541, 

*VES INTERSECT 

.0 Z'D" 1732, 

.4 BSTARs 

AT Axs 

,1 BSTARs 

1116. 

161, 

.48 TR: 

.37618 

LJI.1 T R = 

.506 

AY: 

.761 

BBO= 23R. 

= 52167). 

RRO: 263. 

,79 CO: 3i ,85 TCCO: .376 CR'P: .45 Is. 3 98R:1237, .36 ,0 Z'D= 579541, 

*VES INTERSECT 

.0 Z'D" 1732, 

.4 BSTARs 

AT Axs 

,1 BSTARs 

1116. 

161, 

.48 TR: 

.37618 

LJI.1 T R = 

.506 

AY: 

.761 

BBO= 23R. 

= 52167). 

RRO: 263. 

8 8 5 1 3 

74 fO = 3, .64 TCCO* 2 020 CR'P: 

- - -CU' 

,0 Z'D= 579541, 

*VES INTERSECT 

.0 Z'D" 1732, 

.4 BSTARs 

AT Axs 

,1 BSTARs 

1116. 

161, 

.48 TR: 

.37618 

LJI.1 T R = 

.506 

AY: 

.761 

BBO= 23R. 

= 52167). 

RRO: 263. 

8 8 5 1 3 

74 fO = 3, .64 TCCO* 2 020 CR'P: 

- - -

THETA.150, 

,0 Z'D= 579541, 

*VES INTERSECT 

.0 Z'D" 1732, 

.4 BSTARs 

AT Axs 

,1 BSTARs 

1116. 

161, 

.48 TR: 

.37618 

LJI.1 T R = 

.506 

AY: 

.761 

BBO= 23R. 

= 52167). 

RRO: 263. 

8 8 5 1 3 

74 fO = 3, .64 TCCO* 2 020 CR'P: .00 Is 1 BBR: 361, ,79 
THETAslSO, .0 Z'Ds 3464, ,1 BSTAR. 796, ,66 TR = .627 BBO: 261. 74 ro = 3, ,64 TCCO: 1 33? CR'P: .00 1= ? BBR: 452, , 05 
THETAslSO. .0 Z'Ds 5196, ,2 BSTARs 342, ,60 TR = .599 BBO = 261. 74 co* 3, ,64 TCCO: 1 149 CR'P = .00 Is 3 BBR: 500, ,56 
THETA:150. ,0 Z'D* 6928, ,2 BSTARs 384. ,41 TR = .592 BBO: 261. 74 co = 3, ,64 TCCO* 1 .05? CR'R = .00 I: 4 BBR: 540, , 40 
THETA=150. ,0 Z'D: 8660, ,3 BSTARs 437. ,83 TR: .586 BBO: 261. '4 I 0 : 3, ,64 TCCO: 949 CR'Ps .00 1= 5 BBR: 592. , 31 
THETAslSO. ,0 Z'Ds 17320, ,6 BSTAR. 649, ,16 TR = .548 BBO: 263. 74 ro* 3, ,64 TC'CO: .663 CR'P" .00 1: 6 BBR: 793. 72 
THETA.150. ,0 

,0 
Z'Ds 
-"•Ds" 

34641, 
51961, 

,? 

,8 

BSTARs 
BSTARs 

1049. 
1747. 

30 

47 

TR: 

"TR= 
.509 
.491 

BBO* 
BBO: 

261. 
261. 

74 

74 
ro = 
CO: 

3, 
3. 
,64 
,44 

TCCO: .413 CR'P = .00 1= 7 B8R:tl83. ,58 
THETA.150. 

,0 
,0 

Z'Ds 
-"•Ds" 

34641, 
51961, 

,? 

,8 

BSTARs 
BSTARs 

1049. 
1747. 

30 

47 

TR: 

"TR= 
.509 
.491 

BBO* 
BBO: 

261. 
261. 

74 

74 
ro = 
CO: 

3, 
3. 
,64 
,44 TCCO* .342 CR'P = .01 1: a B8R:1377. 00 

THETA.150. ,0 Z'D = 69282, ,4 BSTARs 1118. 81 TR: .483 RBO* 261. 74 CO* 3. 44 TC'CO: .373 CR'P: .01 Is 9 BBR:1416. 72 
THETA.150. 0 Z'D = 86603, ,0 BSTARs 1321. 66 TR: .479 BBO* 761. 74 CO* 3, ,44 TCCO: .318 CR'P: .02 1:10 9BR:1447. 37 
THETA.150. 0 Z'D: 173206, ,0 BSTARs 1337. 04 TR: .474 BBO* ?61 74 ro* 3, 64 TOCO: 311 CR'P: .06 1=11 BBR:1462. 15 
THETA.150. 0 Z'D* 346411, 9 BSTARs 1337. 94 TR: .474 RBO: 261. 74 CO" 3, 64 TOCO: ,311 CR'P: ,?0 1=12 -BBR": 14 62"; 97 
THETA.150. 0 Z'D* 519617, ,9 BSTARs 1337, 94 TR: .474 B80* 261. 74 CO" 3. 64 TCCO: .311 CR'P: .45 1:13 BBR:1462. *8 

CURVES INTERSECT AT Ax. .31084 AY: 471667.48001 

THETA:_135_ .0 

.0 

Z'O: 

Z'D: 

1414 
2828, 

.2 
,5 

BSTARs 
BSTAR. 

131, 
799, 

,62 
,97" 

TRs 

"TR: 

.757 

.606 
BBO: 
BBO: 

343. 
343. 

13 

1.1 

C O : 

C O : 

2, 
?. 
,94 
^94 

T C C O : 
IC'CO: 

1.859 
1.230 

CR'P: 
"CRip: 

.00 

.00 
1= 1 B B R : 4 1 1 . 43 

THETA:"l35, 

.0 

.0 

Z'O: 

Z'D: 

1414 
2828, 

.2 
,5 

BSTARs 
BSTAR. 

131, 
799, 

,62 
,97" 

TRs 

"TR: 

.757 

.606 
BBO: 
BBO: 

343. 
343. 

13 

1.1 

C O : 

C O : 

2, 
?. 
,94 
^94 

T C C O : 
IC'CO: 

1.859 
1.230 

CR'P: 
"CRip: 

.00 

.00 ': 2 B B R : 4 9 7 . 35 
T H E T A . 1 3 5 , .0 Z ' O . 424?, , 7 BSTAR. 196, ,80 TR: .556 BBO: 341. 13 C0 = 2. ,94 T C C O : .973 CR'P: .00 I: 3 B B R : 5 7 7 . 91 
T H E T A . 1 3 5 , .0 7'U: 5656, ,9 BSTARs 436, ,21 TR: .544 BRO: 341. 33 TO: 2. ,94 TT'CO" 883 CR'P^ .00 I: 4 9BH= 6?3. 19 
T H E T A . 1 3 5 , .0 Z'l): 7071, ,1 BSTAR. 476, ,15 TR: ,t>39 8R0 = 341 1.1 CO: 7 ,94 TC'CO: 824 CR'P: . 00 1 : 5 . 19 
T H E T A s l 3 5 , .0 Z'l): 14142, .3 BSTAR. 638, , 70 TR: .502 BBO: 341 11 TO: 7, .94 IF'CO: .625 CR'P: . 00 1: 6 3BR= 810, , 34 
T H E T A : 1 3 5 , ,0 Z'D: 2B284, ,5 BSTARs 969, , 11 TR = .459 BR1" 341 <1 CO: ?, .94 T C C O : 412 CR'P: .00 ' = 7 BBR:]176, , 39 
T H E T A : 1 3 5 , .0 Z'D = 42426, ,8 BSTARs 1144. ,77 TR: .438 RHO" 341. , 1.1 ( 0: ?, ,94 TC'CO: .316 CR'P: .01 1= 9 BBR:l3l5, .01 
T H E T A : 1 3 5 , 0 7'D: 56569, ,0 BSTAR. 1261 . 56 TR: .426 BBO* 343 . 13 TO: ?, ,94 TC'CO: 306 CR'P: .01 1= 9 BBR:1407, . 77 
T H E T A : 1 1 5 . ,0 Z'D: 70711, ,3 BSTAR. 1791 , ,1? TR: .420 HBO: 343 . 13 TO: 7, ,94 T C C O : 296 CR'P: .07 1=10 BBR=1415. . 1 7 
T H E T A : 1 1 5 . ,0 Z'D: 141427, ,5 BSTAR. 1314. ,00 TR: .411 HBO: 343 . 13 I 0: ?, ,94 T C C O : 286 CR'P: . 06 Isll 8BH=1455, , 10 
T H E T A : 1 3 5 , 0 Z'D = 282845, ,0 BSTARs 1316. ,15 TR: .410 BBO: 3 4 3 . 13 "0: ?, ,94 T C C O : .285 CR'P: .70 1:12 B8R=1457, , 1 4 
T H E T A : t 3 5 , ,0 Z'D» 424267. ,5 BSTAR: 1316. ,17 TR: .410 BRO: 3 4 1 . n ' 0 = 2, ,94 TT'CO: .285 CR'P: .45 1=13 BBR=1457. , 16 

CURVES INTERSECT AT AX' .28452 AY: 179144.30197 

THETA:l?0.0 Z'D: 1000, ,0 BSTAR. 140 .71 TR: .781 B « 0 : 38 0. . 16 CO: 7, .71 T C C O : 1 .517 CR'Ps' .00 1. 1 BBH= 438, . ?4 
THETA:120.0 Z'O* 2000, .0 BSTAR. 757 .71 TR: .593 B R O : 381. . 16 CO" 7, .'.1 T C C O : 1 .042 CR'P = .00 1: 2 BBR: 483, . H 
THETA:1?0.0 Z'D: 3000, .0 BSTAR. 154 .91 TR = .503 B B O : 380, .16 CO" 2, ,?3 T O C O : 7B2 CR'P = .00 Is 3 BBR: 546, .20 
THETA:120.0 Z'D: 4000, .1 BSTAR. 417 .01 TR = .461 R B O : 381. .16 CO: 7, .71 T C C O : .661 CR'P = .00 Is 4 BBR: 592, > 1 9 
THETAsl?0.0 Z'D: 5000, ,1 BSTARs 471 .91 TR = .445 B B O : 38 1. .16 1.0 = 2, .73 T C C O : .590 CR'P: .00 Is 5 BBR* 641. , 1 4 
THETA=120.0 7*D* 10000, .1 BSTAR. 645 .61 TR = .417 RBO = 381, ,16 C0= 2, ,7.1 T C C O : .440 CR'P = .00 Is 6 B8R* 804. , 1 3 
THETA=1?0.0 Z'D = 

Z«D"= 
20000, 
30000, 

,3 

.4 

BSTAR. 
BSTAR. 

860, 
1055, 

.72 

.12 

TR = 

TR = 

.370 

.344 
RRO = 

B B O : 

380 
3R). 

16 C0 = 2, ,73 TC'CO: .314 CR'P: .10 Is 7 98R*1001. ,10 Z'D = 
Z«D"= 

20000, 
30000, 

,3 

.4 

BSTAR. 
BSTAR. 

860, 
1055, 

.72 

.12 

TR = 

TR = 

.370 

.344 
RRO = 

B B O : 

380 
3R). ,16 C0= 2, ,7.1 T C C O : ,746 CR'P: .11 1: a BBrt=1185. , 79 

THETA=120.0 Z'D = 40000. ,3 BSTAR. 1191, ,11 TR = .327 B B O : 381, ,16 T0= ?. .71 T C C O : .213 CR'P: .01 Is 9 8BR:1305. • 52 
THETA:120.0 Z'D: 50000, ,7 BSTARs 1733, .11 Tfl: .316 B B O : 381, ,16 CO: 7, ,7,1 T C C O = .196 CR'P: .02 1=10" SB"R.TS"7"3 . ,"43" 
THETA:120.0 Z'D = 100001, ,3 BSTARs 1320, ,73 TR = .300 BBO = 3R0. ,16 ro= 7, .71 TC'CO: .177 CR'P: .06 1=11 8BR:1414. 69 
T H E T A : 1 2 0 . 0 Z'Ds 

.S INI 

200002; ,6 BSTARs 1328, ,36 TR = .7^6 H B O : 380. ,16 <"0 = 2, ,23 TOCO:"""" "175 C R • P :" ". 20 ' T=T2" "SBR"=T 4"4 0". ."98" 

CURVS 

Z'Ds 

.S INI • E R S E C T AT- ***_.. .17519 AY = : 180265. ,52450 V 
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THETAsl05 .0 7 ' D s ' " " 517;7"BSTAR".—"it7.-13"TRs- ,-ffOB BBO*"" 422.33TO"= " 1 7 9 7 "TCCO." f . 444"CR"'S"s . 00 " l"."T"8BW: 45"B . 39 
THETA.105.0 7 ' D . 1 0 3 5 . 3 8STAR. 2 2 4 . 8 3 TR. . 687 8B0= 4 2 2 . 1 3 CO* 1 .97 T C C O . 1 .109 C R ' P : .00 l» ? BBR: 5 1 5 , 1 2 

"THEfA. 1 6 5 , 6 Z'Os 1553 .8 B S T A R S 3 4 9 . 6 8 TR= . 5 3 9 RHO= 4 2 2 . 1 3 rO* 1 .97 T C C O : .775 CR'P* .00 Is 1 BBR: 5 7 7 . 1 5 
THETAsl05.0 Z ' 0 » 2 0 7 0 . 6 BSTAR. 4 6 9 . 3 3 TR. . 402 BBO= 4 2 2 . 3 3 CO: 1 .97 T C C O : .322 CR'Ps .0B_._l__ 4 BBJ____63 _...?___ 
T H E T A S 1 0 5 . " 0 " Z ' D S " 2SB"S73 BS"T"A"R"i"-3"S579"9 "ffts" 7S-"6"BR0: "4??". 33"C0: " l"."97" TOCOs . 3 9 1 C R ' P : .00 Is 5 BBRs 6 9 3 . 6 8 
THETAslOS.O Z'Ds 5 1 7 6 . 5 BSTARs 7 9 9 . 8 3 TR* .230 BBO* 4 7 2 . 3 3 CO* 1 .97 TC'CO* .213 CR.P* ._0_0___l_:6_ _BR___ 89_7_._1._4__ 

"THETAsToS.O Y'O' "1"639"3". 0"R"S"fAR"r"li"44"."9"f"fR"s""."2"02 BBO: 4 2 2 . 1 3 r"B="~T."97 TC'CO* .136 CR'P* .00 I : I B B R s l 2 l 2 . 1 4 
THETAslOS.O Z ' D " 1 5 5 2 9 . 5 BSTAR. 1 3 0 8 . 1 7 TRs .177 RBQs 4 2 2 . 1 3 C0_*_ 1 .97 TOC0_=. _ . 1_06 CR'Ps . 0 1 I . 9 BBRsl3a3 .12 

" T H t - T A . l o r . T T ' O " . " 2 0 7 0 6 . 1 BSTAR. 1 4 9 3 . 2 6 TRs .160 RB"6s 4 2 2 . 1 3 CO: 1 .97 T O C O . .085 CR'R: . 0 1 I : 9 3BR:1560 ._9 
THETA.105.0 Z ' D " 2 5 8 8 2 . 6 BSTAR. 1663 .94 TR. . 148 BBO* 4 2 7 . 3 3 CO* 1 .97 T C C O * ..BU_CR.P_J___.0__ J_=1_0___B_B_R = 1_7_?_6_, ?5_. 

"THETA;i05.0"Z'bs'""Tl763".T"B"S"T"AR;""J"07*4.?"3"TR"s"."ll9 HBO* " 4 7 2 . 1 3 TO* 1 .97 T C C O * .046 C R ' P : .06 I s l l 8BR = ?1?4 .36 

CURVES INTERSECT AT Ax= _ __0 50.66 _ A Y =_ - 4 . 7 3 1 5 . 7 7 4 0 1 

THETA-IOO.'O Z ' O S ' 3 4 7 . 2 BSTARS" i"42",46 TRi ".819 B80= 4 5 O . ? 5 C0= 1.84 TCCO= 1 274 C R « P = .00 la 1 8BH: 5 3 1 . 3 3 
THETA.100.0 Z ' D " 6 9 4 . 5 BSTAR. 3 1 4 . 2 6 TRs .744 BBO: 4 5 1 . 7 5 CO: 1.84 T C C O : .947 CR.P : .00 I : 2 BBR= 6 4 9 . 1 2 
THETA.'IOO.O Z ' D . 1 0 4 1 . 7 ' B S T A R " . 4 5 8 . 0 5 TR. . 606 RBO= 4 5 0 . ? 5 CO: 1 .84 T C C O : .686 C R ' P : .00 1= 3 BBR: 7 3 1 . "> B 
THETA.100.0 Z 'O" 1 3 8 9 . 0 BSTAR. 5 4 4 . 9 3 TR. . 480 BBO* 4 5 0 . ? 5 CO* 1 .84 T C C O : .522 CR 'P : .00 I * 4 BBR* 7 6 1 . 1 3 

"fHET'AsloO" 0"Z ' ITs~" i'73672" BSTTRS"" 63 l78T"TR= .394 BBO: 4 5 1 . 2 5 CO: 1.84 T C C O : 402 CR 'P : .00 I : 5 BBR: 8 0 9 . 1 9 
THETA.100.0 Z ' D . 3 4 7 2 . 4 BSTAR. 8 9 7 . 7 6 TR: .150 HBO: 4 5 1 . 7 5 CO: 1 .84 T C C O * .179 CR 'P : .00 I . 6 BBR: 9 6 4 . * 3 
THETA.100.0 Z'D» 6 9 4 4 . 9 BSTAR. 1 7 2 8 . 6 6 TR= .113 BHO= 451.->5 C0= 1.84 T C C O : .073 C R ' P . .00 I . 7 BBR:1279.47 
THETA.100.0 7 'Ds 1 0 4 1 7 . 3 BSTARs 1 4 1 2 . 8 9 TRs .098 BBO: 4 5 0 . ? 5 C0= 1.84 TCCO= .056 CR'P= . 0 1 Is 8 BBR.1457 .15 
THETAsIOO.O Z'Ds 1 3 8 8 9 . 8 BSTARs 1 5 4 4 . 1 4 TR= .086 BBO= 4 5 1 . 7 5 C0= 1.84 TCCO= .045 C R ' P : . 0 1 1= 9 BBR=l582 .90 
THETAsIOO.O Z'Ds 1 7 3 6 2 . 2 BSTARs 1 6 7 9 . 6 5 TR= .078 RBO= 4 5 1 . 7 5 C0= 1 .84 T C C O : . 038 CR'R: . 0 2 1:10 BBR__17J •_. 34 
THETA.100.0 Z ' D . 3 4 7 2 4 . 4 ' BSTAR. 2 1 9 1 . 1 5 TR= .055 RBO: 4 5 1 . 7 5 CO: 1.84 T C C O : 021 CR 'P : . 06 1:11 BBRs22-i 8 . 1 0 

CURVES INTERSECT AT AX« . 0 3 1 5 3 AY: 2 3 6 0 8 . . 2 2 0 7 

T H - T A . ' T S T O I ' C 1 7 4 . 2 BSTAR. 1 4 5 . 9 4 TR= . 8 2 6 BBO= 4 9 0 . 0 5 CO: 1 .69 TCCO" 1 .243 C R ' P . .00 I . 1 «BR= 5 5 0 . 5 2 
THETA. 9 3 . 0 Z ' D " 3 4 8 . 4 BSTAR. 2 9 0 . 7 6 TR= . 7 4 6 BBO: 4 9 0 . 1 5 CO: 1 .69 T O C O : ,957 CR.P:. . . ._0..1.._.2._aaB.= . - i 4 A . i . 2 . 
THETAs 9 5 . 0 Z'Ds 5 2 2 . 6 BSTARs 4 1 5 . 5 8 TR= .662 RBO= 4 9 0 . 1 5 C0= 1 .69 T O C O : . 7 4 1 CR 'P : .00 Is 3 BBRs 7 4 0 . 1 8 
THETAs 9 3 . 0 Z'U= 6 9 6 , 8 BSTAR. 3 5 0 . 4 1 TR= .616 BBO= 4 9 0 . 1 5 C0= 1 .69 TC'CO* .959 CR'P=____.J10..I-= __4._BJ}B.=__J15ZLA2. 
THETAs 9 5 . 0 Z'Ds 8 7 1 . 0 BSTAR. 6 9 5 . 2 3 TR: . 517 RBO= 490 15 CO: 1 .69 T O C O : .456 CR'P* .00 1= 5 BBR= 9 3 8 . 5 4 
THET_i_95 J L Z ' t t = 1 7^1 ,9 » » » • Q7? 17 TR= .175 RBO= _ _t_._L__t5.__J_. 1 .69 T C C O * .1.37 C R ' P ' .00 la t aBK=1037 . °9 
THETA. 9 5 . 0 Z ' D . 3 4 8 3 . 8 BSTAR. 1190 .24 TR= .027 BBO* 4 9 0 . 1 5 CO* 1 .69 T C C O * .018 CR'R* .00 Is 7 BBR = 1 1 9 3 . ' 4 
THETAs 9 5 . 0 Z'Ds 5 2 2 5 , 8 BSTARs 1 2 5 7 . 3 3 TR= .017 RRO= 4 9 0 . '5 C O s . . 1 . 6 9 T C C O : . O i l .CR«_'.=__ . . -0_1__IS__8._BJJ8A_.2__5.-_U.-
THETA. 9 5 . 0 Z ' D " 6 9 6 7 . 7 BSTAR. 1342 .24 TR. . 016 BRO= 4 9 1 . 1 5 t.0= 1 .69 T C C O : .010 C R ' P . . 0 1 I . 9 8 B R : 1 3 5 0 . U 

CURYiS. INT.EjRSECJ tt_A]__. -01028 A;_ = _i43_L___3__i__L 

AZIMUTH OF PATH OF SIGHT WlT-l RESPECT TO SUN IS 180 OEGRFES 

ZENITH OF PATH OF SIGHT.. . .180 ..DISTANCE TO TARGET AXIS * 0 ALT.l.TUDF = 605BB0 . CnwT? AST_..l_S..P_0_S__T_I_V_F.. 

ZENITH OF PATH OF SIGHT s 16*3 ' 01 STANCE "t'O TARGET AXIS « lT9Bl"9 A L T T T U D E ' S "Sl'ii'Ti" CIlNTRA'S'f'T S""PO"-Tf I'VE"" 

ZENITH OF PATH OF.SIGHT S 1 5 0 . DISTANCE TO..TARGET AXIS s 2.4343.2 .ALTHUDF .?__. 4.216.6 7___.C0N_T_R_AS_T. I.S._Pp.S.I.T_J_V_§_. 

7ENITH OF PATH OF SIGHT » VsS DISTANCE TO T'ARGET AXIS =" 329123" "Al'f'ff UllF = S m V * " " CO iff HA ST Ts""P"3"Sl"TTv"i" 

ZENITH OF PATH OF _S I GHT..s. 120___P _ST.ANC_E_.TO .TARGET _AX I S s 312207 ALTITUDE s 1B0.266 CONTRAST. _1_S__P3_SJ_T__V_6_. 

"ZENITH OF" PATH 'OF STGHT" i'iW bl"S"T"AVc"E"t6"TA"R"GE"t' AXIS s 1 7 6 5 6 3 " AL'f'l f UDE "s ""47"3i"6" ".6STRA"S*T~T-""P3S"rf 1 VE 

ZENITH OF PATH OF S I G H T . . 1B.0 DISTANCE TO TARGET AXIS . 113890 ALTI.TUDE « . . . 23.6.08. _CI._J_TRA.S_T __I_S_.P3_S_I_TJ_VE_. 

ZENITH OF PATH OF SIGHT • 95 DISTANCE TO TARGET AXIS » 736?6 ALTITUDE = 4439 CONTRAST IS ° 3 S l T"l VE 

. CO.ORD.INATJS.FOR PLOTTING 4 CROSS SECTIONS. X ..HORIZONTAL Z = VERTICAL 

" ' XI" ' Z'l ' X2 72 XI Z3 X4 74 

808092 8038 825594 6307 331791 5965 826662 6414 

" 710791 33362 746937 26983 764976 23808 761490 24423 

647179 ...67751 702640. 52889 . 717132 49005 709697 S0998 

375524 302R28 523147 717392 399451 173535 598737 1'3947 
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132460 767589 501607 398418 567499 337523 607599 2O2420 

419617 832110 588338 539856 635989 457315 647764 4 16919 

695995 761154 718267 678055 752770 549324 751397 554447 

900000 605880" 900000 605880 900000" 605880 900UOO M58R0 

1039819 521672 1048603 554447 1047230 549324 1081733 6'8055 

1143432 " 421667 1152236" 4l6"9i"9 "11" 64""0"l"i "457315 1211662 5 19856 

- .1?z.'-l_?3_ .??9l<_f-I1.??*l1___-?9?4_20._1232501 332523 1298393 398418 

""""i2l2"2"67"""i"80?"66" iT6l"2"6"3"""lT3"9"47"i"5o"o"5"4 9"""l73"5y5 T2"76833"""2".7S9"2~ 

. — M 7 _ * ? * 3 I-7 ,?!/,..! 0.9030 3__ 509.9B__1_0___2.868. 490 05 1097360 '•28R? 

"l"O338"90 " 2J668 ""l03es"i"0"""2"44"23"l"0"3"5"0"2"4"" "23808 105.1043 " 769H5 

_9.7.?_6_?_6_ 643? 97333B 6414._ .96.920?. 5965 _?_74406_ 650.7 

" " A X S L " . " i"8"6"o6"o"676"""csTx"-"""TR"O"6"O7"0"""C"SIY."i" 6"7~6"ooO7O"""Axlx =~ 910606 ."O""""A"X["Y." 

-_'_T_i_D_l_=_ 1 0 0 _'.*_l_tl_:___..l_80_.P.O. N_P.RO.Bs_ 5 0 

"CURRENT E C A P S - D T I M E ' I S 0 H I V I j f E S 3 6 SECONDS. 
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__0B._IS3._- 02_;i)-4/-65 ftAfiE-J... 

PROGRAM PPDV1 
C ...PROGRAM PO0V1...1NOV.65...BARKD0LL....VISLAB...UCSD 
C lJte_l0.V.l...?A0fiAilL.lI_t_JlE..0_lt£.CUBJl_.V-8J-UJlE.i_lASJL-J_. 

"c" ...THIS PROGRAM PROVIDES INPUT DATA FOR THE 
C ..._J.lSJ.LUU.QR.O/.__t.?JftBAflJ_.--W-OF..JjiE<J.E.t_JlEJJJ-T.I_)N..VO_.UJlE.. 
C ...THE CALLED SEQUENCE OF PR08RAMS NILL PRINT THE 
C . ..AITITUflP AND nilTAMCF FROM THE TARGET AXIS FOR 
C ...» DOWNWARD LOOKINQ ZENITHS OF PATH OF SIGHT. 
C J.J.T_t£lJ_.i»JI.4_L«JJ.-Jl0J.li5^J.Jl_--A0>.iQ_l_S.5..D.Ef.S£E_l_A.Na 

"C ...FOR 5 AZIMUTHS OF PATH Of SIGHT WITH RFSPECT 
C_ j i.TO T_HE..5U.I_J._|>.H.l.._0j.4_5__M,Jl39_.JLBp___)_EaRE.E__i.l.. 

"C ."..THE PROORAM MILL ALSO PLOT THESE POINTS AS 
C ...« HEMISPHERIC CROIS SECTIONS.  C 
C ...VARIABLE INPUTS... -
"C .".76p"f"»"6P"T-"dN"F0R "ATMOSPHERIC AND OPTICAL SYSTFH 
C OPI'O FOR ylfNINO THROUGH ATMOSPHERE ONLY 

"C 7r.776P"T"."-i""Fo"R OP'fi'CS'TND NO "ATMOSPHERE 
C QPT.'l FOR OPTICS AND AN ATMOSPHERE  

~C ...FNUMB.FLIGHT NUMBER FOR ATMOSPHERIC DATA 
C ...OPTNU.OPTICAL SYSTEM INDEX NUMBER 

"C 7."."DTA"MVf"ARGfT""0Tft-TiR TN'Yt'.TNOT'TO EXCEED 100 FT . 
C ...OBJ.INDEX FOR DIRECTIONAL REFLECTANCE PRO_PF_R___E_S_ 

"e 7:76r"rAR"Q"iT"b"ejEc"f 
C . . . B A O I N D E X FOR DIRECTIONAL REFLECTANCE PROPERTIES 

~e ...OF BACKGROUND " 
C ...PROBKSCONSTAN.T FOR DEVIATION FROM 90 PERC.ENT 

"C" ;7rp"Rb"SAB]"L"i"TT."tV"F"d«l""5"o".l."»6"6 FOR 70", 1.56 FOR 90. AND 
C ...1.91 FpR 99 PERCENT PROBABILITY OF DEFECTION. 

"C ','.". N"P"R"OB"«TNTE"6E"OE"P"R"E"SE"N"TTNG PROBAB IL I f Y 
C . . . 8 M H S M 1 T C H FOR OUTPUT PRINTING. 1 FOR CALCULATIONS 

~C ...AND C00R0INAT-8. 6 FOR COORDINATES ONLY 
Q ,..SN?«SNJLTCH F|JR PIOIT I N_Q_...}____F_. PLO._.__S ..-ESJ.RE.D 

"C "."r.'O'FOR" NO PLOT 
-_e •;"'eALKO""pife"o'»AH-'«"TT.A"L 
C "flpYs'l. 

FNUMB.74. 
"Uf"A"M's"{6"0"7"" 
OBJsl. 
"BAfc.T." 
PROBK'l. 
NPROB'30 
SMlsl. 

•"iw.vr." 
CALL DATAl 

"C'ACL D A W 
CALL DATA 3 

"CALL TCALiopY.FNUMB.6pTNu.biAM.OBJ.BAC.PROBK.NPROB. 
1SN1.SW2) 

""eA"LL'PftE"|S"("9j 
END . ._•_ 

.T.A.RO.g.T . Pi.T|C.TJ.0N__F„R__If|FJ NJ.TE.y.U.N J.N9. T 1ME. 

PATH OF SISHT THROUGH OPYICAL SYSTEM AND NO ATMOSPHERE' 

-?.R.9.°.?_A_!...?A_TA__FRg_M___F.W_IOH_T__.y_M_B_S_R_..7_4. 

PROBABILITY O F DETECTION IS 30 PERCENT 

..T.A.»?.|T..D.I.A_M|_TJ|R..Iil.f.!..__..._..0-0 

BACKGROUND FOR TARGET IS PINE TREES 

TARGET IS SPHERIC_AL___ND__PAJ.N.T_f_D_GR_A_Y 
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-AZ.I_IUTJ___3E__B_ITR_0E__S1J__1X 
THETAslSO.0 Z'Ds 2000.0 BSTARs 
THETA.1B0.O Z»D. 4000.0 RSTARs 
THlTA.180.0 

__tHSI.A_si8Jl.__L 
T H E T A s l S O . O 

-_THJ_J_A_._UJ_.._L 
T H E T A . 1 8 0 . 0 
T H E T A . i a o . n 

T H E T A . 1 8 0 . 0 
-tHETJ_.__e0_._0. 

T H E T A . 1 8 0 . 0 
. - - t H E T A . 1 8 0 _ . - 0 . 

T H E T A . 1 8 0 . 0 
T H E T A . 1 9 1 . 1 

Z ' D * 6 0 0 0 
Z_»D_._____8J__0J_ 
Z ' D ' 1 0 0 0 0 
Z_«D_.____2_)_QJI.O 
Z ' D s 4 0 0 0 0 
7 . P . 6 0 0 0 1 

T H E T A ' 1 8 0 . 0 
-.TW_T_A_«J.8J>__fl_ 

T H E T A . 1 8 0 . 0 

Z ' O ' 8 0 0 0 0 , 
-ZJ_DJ__U_0_10JL. 
Z'Ds 2 0 0 0 0 0 , 

_Z.o_0.-4J10J_.01L. 
Z ' D s 6 0 0 0 0 0 . 
7 » D s s n o n n n . 

. 0 B S T A R . 
JL-J-.SJ_A_L«. 

. 0 B S T A R . 
- J - _ B S _ - J _ U . 
. 0 BSTARs 

0 R S T A B . 

Z ' D ' 1 0 0 0 0 0 0 
_ZL«_D_s_19.0JI.60.6J 

Z « D . 2 0 0 0 0 0 0 

0 B S T A R . 
- L - a S T J - f t s . 
0 BSTARs 
-L_aSTJ_R_s__ 
0 B S T A R . 
0 R S T A P . 

.JtI-t_.__R£SPJE__I 
1 1 . 1 1 T R . 

1 1 - 1 1 TRs 
1 1 . 1 1 TRs 

—_U.__1JL_JJ_.__ 
1 1 . 1 1 TRs 

—_11^1_L_T_R_«__ 
1 1 . 1 1 TRs 
1 1 - 1 1 T R . 

XO-SUN-IS . 0 
. 9 0 0 BBO* 1 9 7 . 

9 0 0 R B O . 1 9 7 . 

0 B S T A R . 
-0 -RSJ .AR. . . 
0 B S T A R . 

1 1 . 1 1 TR. , 
.~__l . . -U-IJl§__. 

1 1 . 1 1 TR. , 
. . . l l .J . l -_IJ_=__, 

1 1 . 1 1 TR» . 
11 11 T R . 

. 9 0 0 B B O . 
.J»_0JL_E6_L5_ 
. 9 0 0 B B O . 
._?0J__.flB05 
. 9 0 0 BBO* 
• 9 0 0 BRns 

1 1 . 1 1 TRs 
- l l ^ U - J J - . s . . 

1 1 . 1 1 TRs 

9 0 0 BBO* 
5.0fl._aB_L._ 
9 0 0 B B O ' 
5.0_L_HBO_.__ 
9 0 0 BBO* 
9 0 0 R R n . 

1 9 7 , 
_1£7_ 

1 9 7 . 
19.2. 
1 9 7 . 
1 9 7 . 

.DEX.REES-
8 0 CO* 
8 0 C O : 

4 . 9 5 
4 . 9 5 

8 0 C O : 
en-CO*.. 
8 0 CO* 
8 0 _ C 0 : 
8 0 C O : 
8 0 C O : 

1 9 7 , 
_1_17_ 
1 9 7 , 

_li_Z_ 
1 9 7 , 
1 9 7 , 

, 9 0 0 B B O 1 1 9 7 , 
, . 9 0 0 BBD= _J_9 7_ 
, 9 0 0 BBO* 1 9 7 . 

8 0 CO* 
.80__CJ1=_. 
8 0 C0 = 
.811.-00= . 
8 0 C0 = 
an ro : 

4 . 9 5 
. 4 . 5 . 5 . 

4 . 9 5 
.4.A5. 

4 . 9 5 
4 . 9 5 

T C C O : 
TC'CO: 
T O C O : 

. I C t C . O : 
T O C O : 

. I C ' C O : 
T O C O : 
T O C O : 

4 . 6 5 5 
4 . 4 5 5 
4 . 6 5 5 
4_. 6_5_5 
4 . 6 5 5 
4 . 6 5 5 . 
4 . 6 5 5 
4 . 6 5 5 

C R ' P * 
C R ' P s 

8 0 C O : 
8 0 C0 = 
8 0 C O : 

4 . 9 5 
_4 . i l5_ 
4 . 9 5 
_4.<-5_ 
4 . 9 5 
4 . 9 5 

T C C O : 
T O C O : 
T C C O : 

.TCCO? 
T C C O : 
TC'CO: 

4 . 6 5 5 
4 . 6 5 5 
4 . 6 5 5 
4 ^ 6 5 5 . 
4 . 6 5 5 
4 . 6 5 3 

C R ' P s 

.C.R.'-P.*. 

C R ' P s 

. C R ' P . * . 
C R ' P s 
C R ' P * 

CURVES I N T E R S E C T AT A y . 

4 . 9 5 
4 . 9 . 5 . 
4 . 9 5 

T C C O : 
T C C O : 
TOCO" 

CR'R. 
CR_'P_s. 
CR'P* 
CR'P*. 
CR'P: 
____•_==_ 

.00 

.00 

.00 
_._D 0. 
.01 
•01 

I: 1 B B R = 
I: 2 B B R : 
1= 3 BBR= 

-_=-__4__B_iR_. 
I: 5 BBR: 

_i.=__4._Bae.= 
I: 7 BBR: 
I* 6 BBR: 

189.13 
189.13 
189.13 

.JL8S__J_3-
189.13 
.__85__i_._ 
1R9.13 
1H9-13 

.01 
_ .JL2. 
.07 

...27. 
.59 

1.05 

|: 9 BBR" 
_1:J.0__BBR: 
1:11 BBR= 
-1_=-12-8__B_: 
1:13 BBR= 
1=14 3BR= 

4.655 
4.655 
4.655 

CR'P* 
CR'Ps 
CR'Ps 

1.65 
3.71 
6.54 

1:13 BBR: 
l*16._BBR=. 
1:17 BBR: 

1A9.13 
-LB9____3_ 
189.13 

_-18S.-__3_ 
189.13 
1R9.13 
1R9.13 

__L85L_ 1.3. 
189.13 

4.45538 AJ_= 1667644.05591 

THETA"s"i"6"5", 
THETAs}65, 
"THETAs 165, 
THETA.165, 

0 Z'D. 
_..Z_>_D_s__ 
0 Z'D. 
0 Z'D. 

1931 
3863 
5795" 
7727 

THETA.165, 
THETA.165, 
TH"E"fA.i63, 
THETA.165, 
THETA.165, 
THETA.165, 

Z'D. 
Z'Ds 
Z'O". 
Z'Ds 
Z»Ds 

T H E T A ' 1 6 3 

THETA.J45, 
THETA.149, 
THBTA.145, 
T"HETA"«i65, 
THETA.165, 

0 Z'D. 

THETA.165. 
.-T_H_ETAsi63. 

0 Z'Ds 
0__Z_«_D» 
0 Z*D. 
0 Z«D« 
0 Z*Ds 
0 Z'Dsl 

9639, 
19318, 
38634, 
57954, 
77272, 
96590, 

.8 BSTARs 

.6 BSJAR. 

.4 BSTAR. 

.2 BSTAR. 

0 Z»D«1 
0 _Z_*_D.2 

193180. 
386360., 
579541 
772721 
965902 
448853 
931804, 
•1A75.5, 

0 
0 
i 
1 
2 
2. 
5 BSTAR. 
?—B-SJ-ARs 
4 BSTAR. 
9 J.STAR. 
4 B'STAR. 
4 BSTAR. 

BSTAR. 
BSTAR. 
BSTAR. 
BS.TAR. 
BSTAR. 
BSTAR. 

7 BSTAR. 
-9-BSTARs 

11.11 

-U..U. 
11.11 
11.11 

TR. 
TR. 
TRi" 
TR. 

1 1 . U 
11,11 
11.11 
1 1 , 1 1 
1 1 . 1 1 
1 1 . 1 1 

T R . 
TR = 
TRs 
T R . 
T R . " 
T R . 

. 9 0 0 BBO* 
• 90Q. BBO* 
. 9 0 0 BBO* 
. 9 0 0 BBO* 

1 1 . 1 1 
_ _ 1 1 J . 1 1 . 

1 1 . 1 1 
- 1 1 . . 1.1. 

1 1 . 1 1 
11 .11 1 1 . 1 1 

. i l ..u. 

T R . 
TRs 
TR"s 
TRs 
TRs 
T R . 
T R . 
TR = 

. 9 0 0 B B O : 

. 9 0 0 B B 0 : 

. 9 0 0 B B O : 

. 9 0 0 B B O ' 

. 9 0 0 B B O . 
, 9 0 0 B B Q : 

1 4 3 . ' 5 C O : 
1 4 3 . 1 5 C O : 
1 4 3 . 1 5 C0= 
1 4 3 . 1 5 C Q : 

8 . 7 5 
8 . 7 5 
"8.75 
8 . 7 5 

T O C O : 
T C C O : 
T O C O : 
T C ' C O : 

. 9 0 0 B B O : 

. 9 0 0 B B O : 

. 9 0 0 BBO 2 

. 9 0 0 BB0= 

. 9 0 0 B B O : 
• 9 0 0 B B O ' 

14.1 . 15 CO: 
1 4 3 . 1 5 CO* 
1 4 3 . 1 5 TO": 
1 4 3 . 1 5 C0= 
1 4 3 . 1 3 CO: 
143.15 CQ: 

.900 BBO* 

.900 BBO: 

143.15 CO 
143.15 CO 
143.15 CO 
143.15 CO 
143.15 CO 
143.'5 co* 
143.15 CO* 
143.15 C0= 

8.75 
8.75 
8.75 
8.75 
8.75 
8.75 
8.75 
8.75 

8.75 
8.75 

T C C O : 
T C C O : 
f C C O : 
T O C O : 
T O C O : 
T C C O * 
TC'CO* 
T C C O : 
T C C O : 
TC'CO: 
T C C O : 
K ' C O . : 
T C C O : 
T C C O : 

8.054 
8.056 
8.056 
8-056 
8.056 

056 
056 
056 
056 
056 
056 
056 

8.056 
B.056 
8.056 
8.056 
8.056 
8.056 

CR'P: ' 
CR'P: 
CRip: 
CR'P: 
CR'P. 
CR'P. 
CR'P: 
CR'P: 
CR'P: 
CR'Ps 
CR'P: 
CR'Ps 
CR'P: 
CR'Ps 
CR'P: 

.__*!___. 
CR'Ps 
CR'P 

.00 

.00 

.00 

.00 

1= 1 BBR= 
1= 2 B8R= 
I: "3 BBRV 
I. 4 BBH= 

119.95 
119. .5 
139.95 
139.95 

.00 

.00 

.01 

.01 

.01 

.02 

BBR: 
BBR: 
BBR: 
BBR: 
BBR: 
BBR: 

119.95 
1 <9.95 
"l 39". 93"' 
1 1 9 , 9 5 
139.95 
139.75 

.07 

.27 

.60 
1 .07 
.1.68 
3.76 

1:11 BBR= 
1=12 BBR: 
1=13 BBR= 
1=14 BBR: 
1=15 BBR= 
1:16 BBH: 

6.63 
10.39 

1:17 BBR: 
1=18 BBR= 

1'9.9S 
119.95 
139. 95" 
l.<9.?5 
139". 95 
1 19.95 
119.95 
119.95 

CURVES INTERSECT AT Axs 8.05626 AY' 2115034.18878 

THETAslSO. 
"THETAsiSO". 
THETAslSO. 
"T~H"E"T"AV15_-. 
THETAslSO. 
THETAslSO. 
THETAslSO. 
"fH6"T_"«"iSfl". 
THETAslSO. 
"T'HE'TAS'1'30". 

THETA.ISO. 
THETA.150. 
THETA.150. 
THETA.lTO"; 

THETAslSO. 
THETA.150. 
THETA.150. 
THETA.150". 
THETA.150. 
T HE T AVISO". 

0 Z'Ds 
"6""Z'0« 
6 Z'Ds 
"6"Z'Ds 
0 Z'D. 

Z'D" 
Z'D" 
"Z'O. 
Z'D. 
"Z'D" 
Z»D» 
Z'D. 
Z'D. 

0 Z*D» 

0 Z'D: 
0 Z*D>1 
0 Z«0»1 
0 Z'D*2 
0 Z*Ds2 
0 Z«Ds3 

1732 
3464 
5196 
"4928" 
8460 

17TT20"; 
34641, 
51961, 
69282, 
8660 3, 

173206, 
346411", 
519617, 
692823, 
866029, 
299044, 
732059, 

.1 BSTARs 

."i BS'TAR'S" 

.2 BSTARs 

.2 BSfARs 

.3 BSTARs 

165074, 
598089, 
464119", 

6 BSTARs 
2 BSTARs 
B BSTARs 
4 BSTAR. 
0 BSTAR. 
0 BSTAR. 
9 BSTAR. ' 
9 BSTAR. 
8 BSTARs 

8 BSTAR. 
7 BSTAR. 

BSTAR. 

11.11 
U . 11 
11.11 
11.11 
11.11 

TR: 
TR: 
TR: 
TR: 
TR: 

5 BSTAR. 
4 BSTAR. 
2 BSTAR. 

11 .11 
11.11 
11.11 
11.11 
11.11 

_ 1 1 . U 
11.11 
11.11 
11 .11 

11.11 
11.11 
11.11 

"TR! 
TR: 

" T R : 
TR = 
T R . 

J R = _ 
TR'. 
TR = 
T R . 
T R . 
TRs 
TR = 

1 1 . 1 1 
1 1 . 1 1 
i i . i i 

TR = 
TR = 
TR = 

. 9 0 0 8 B 0 = 

. 9 0 0 8 B 0 * 

. 9 0 0 B R O : 

. 9 0 0 B B O : 
__900 B J O : 
. 9 0 0 " B B 0 " : 
. 9 0 0 BBO* 
. 9 0 0 B B O : 
. 9 0 0 BBO* 
. 9 0 0 BBO* 
. 9 0 0 BBO* 
. 9 0 0 RBO* 
. 9 0 0 RBO* 
. 9 0 0 RBO* 

. 9 0 0 BBO* 

. 9 0 0 BBO* 
9 0 0 B B Q : 

. 9 0 0 B B O : 

. 9 0 0 BBO* 

. 9 0 0 BBO* 

1 7 7 . 
1 7 7 . 
1 2 7 . 
1 2 7 . 

I27_-
1 2 7 . 
1 2 7 . 
1 7 7 . 
1 2 7 . 
1 2 7 . 
1 7 7 . 
1 2 7 . 
1 2 7 . 
1 2 7 . 
1 2 7 . 
1 2 7 . 
1 2 7 . 

1 2 C O : 
1 2 T O : 
12 ro = 
1 2 C O : 
' 2 CO* 
12 CO* 
1 2 CO* 
1 2 C0 = 

12 CO: 
12 C0 = 
12 CO* 
12 CO: 
12 CO: 

1 2 7 . 
1 2 7 . 
1 2 7 . 

1 2 C O : 
12 CO* 
12 CO: 

18 
18 
18 
1 8 , 
1 8 , 
1 8 , 
1 8 , 
1 8 , 
1 8 , 
1 8 . 
1 8 , 
1 8 , 
1 8 , 
1 8 . 
1 8 . 
1 8 . 
1 8 . 
1 8 . 
1 8 . 
I B . 

1 6 TC 
1 6 TC 
16 TC 
1 6 TC 
16 TC 
16 1C 
16 TC 
16 TC 
1 6 TC 
1 6 TC 
16 1C 
16 TC 
16 TC 
16 TC 
1 6 TC 
1 6 TC 
l f_ TC 
1 6 TC 
16 TC 
1 6 TC 

• C 0 : 1 6 
• C 0 : 1 6 
• C O : 1 6 
• C O M 4 
• C O : 1 6 
« C 0 : 1 6 
•CO=16 
• CO = 16-. 
•CO:16 
•C0:16 
*C0:16 
« C 0 * 1 6 
« C 0 = 1 6 , 
« C 0 = 1 6 . 
• C 0 = 1 6 . 
• C 0 : 1 6 

C 0 : 1 6 . 
C O M 6 . 
C0 = 1 6 
C 0 = 1 6 . 

5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 

C R ' P : 
C R ' P S 
C R ' P * 
C R ' P s 
C R ' R : 
C R ' P : 
C R ' P : ^ 
C R ' P : 
C R ' P : 
C R ' P : 
C R ' P : 
C H ' P = 
C R ' P : 
C R ' P : 1 

C R ' P : 1 
C R ' P : 3 
C R ' P = 6 
CR»"p: fn" 
C R ' P = 1 5 
C R » P = 2 6 

I : 1 B B R : 
I : 2 BBR": 
I : 3 B B R : 
I : 4 B B R : 
1 = _ 5 _ B B R : 
" 1 = 6 B f f R : 
1= 7 BBR= 
I : 8 B B R : 
1= 9 B B R : 
1 : 1 0 8BR= 
1 : 1 1 B B R : 
1 : 1 ? B B R : 
1 : 1 3 B8H= 
1 = 1 4 BBR= 
I = 1 5 8BR= 
1 : 1 6 B B R : 
1*1.7 B B R : 
1 : 1 8 B B R : 
1 = 1 9 B B R : 
1 : 2 0 B B R : 

1 7 5 . 5 2 
"175": "5 2" 
1 7 5 . 5 2 
1?5."52" 
1 7 5 . 5 2 
1 7 5 . 5 2 
1 7 5 . - 2 
1 7 5 . 5 2 
1 ? 5 . 5 2 
1 2 5 . 5 2 
1 7 5 . 5 2 
1 7 5 . 5 2 " 
1 7 5 . . 2 
1 2 5 . 5 2 
1 7 5 . 5 2 
1 7 5 . 5 2 
1 7 5 . 5 2 
1 7 5 . 5 2 
1 2 5 . 5 2 
1 2 5 . 5 2 

CURVES INTERSECT AT Axs 16.55139 AY: 27Q6779.3Q414 

'"TH-T"Ast39.U 
THETA.133.0 

"fH-Y'isijSTo" 
THETA.135.0 
THETA.133.0 
THETA.133.0 

""T"H"6"T"A"."i3TJ"."6" 
THETA.135.0 

""TH-T"Ai-lJ5."0" 
THETA.135.0 
THETA.133.0 
THETA.135.0 

"TfflrAil"35"."6" 
THETA.135.0 

""THErAiTsyry 
THETA.133.0 

JT*D." "—1"41"4 
Z'Ds 2828 
Z«D"s""" "4"2"4"2 
Z'D' 3656 
Z'Ds 
Z»D« 
Zi~Di~ 
Z«D« 
T'D"."" 
Z'D. 

7071, 
14142, 
"_"*2<.4" 
42426, 
"5¥5-9. 
70711, 

V2"BS"TARi" 
.5 BSTAR. 
.7 BSTAR." 
.9 BSTAR. 

"11711" TRs 
11.11 JR. 
ii7i"l""T"R"." 
1 1 . 1 1 T R s 

THETA.133.0 
THETA.133.0 

'"T(.FT»"."1"J5"."0_ 

THETA.133.0 

Z'Ds 141422 
Z'Ds 282845 
"r«DY"4_4.S7. 
Z'Ds 545490, 
Z"»D"s"707Il"2"; 
Z»0sl040448, 
Z«I).1414225, 
Z«0sl76778l, 
"ZVD."Z1"?1T37; 
Z«D«2828450. 

BSTAR. 
BSTAR. 
BSTAR."" 
BSTAR. 
BS'fAlf. ' 
BSTAR. 

5 BSTAR. 
0 BSTAR. 
"5" "B'STiRs 
0 BSTARs 
-""SSTAR-
8 BSTAR. 

11.11 TR. 
11.11 TR. 
U . " U " T R V 

11.11 TR. 
"ii"."u" f»"«" 
11.11 TR= 

."900" BBO. 
,90 0 BBO_= 
,900 "BBO1 

,900 BBQ. 

1 BSTAR. 
4 BSTAR. 
7"B"ST"AR"s" 
2 BSTAR. 

11.11 TR. 
11.11 TR. 
"Tl.Tl"TR. 
11.11 TR. 

'"iT."iT"fRT" 
11.11 TRs 
11.11 TR. 
11.11 TR. 

"TI".TV"TT.s" 
11.11 TR* 

.900 BBO* 

.900 BBO* 

."90T"BB0* 

.900 BBO1 

.906" BB"6"s" 
•900 BBQs 
.900 BBO* 
.900 BBO* 
."9"0"0"BB"6* " 
.900 B B O : 
."9l!_"B"B"6-*-" 
,900 BBO* 
,900 BBO* 
,900 BBO* 
;-90Tr"R"B6"." 
.900 BBO* 

1 2 7 . 1 2 
1 2 7 . 1 2 
127.12 
127.12 

CO* 27.50 
CO* 27.50 
CO: 27.50 
C0= 27.50 

127.12 
127.12 
127.12" 
127.12 
i 27.12 
127.12 

TCC0.25. 
TCC0:25, 
TOC0:23. 
TOCQ:25. 

070 
070 
070 
070 

CR'P. 
CR'P: 
CR'P. 
CR'P: 

CO: 
CO: 
C"6"="' 
CO* 
C O : 
C0 = 

2 7 . 5 0 
2 7 . 5 0 
2 7 . 5 0 
2 7 . 5 1 
" 2 7 . 5 0 
2 7 . 5 0 

TCC0.23. 
TC'CO:25. 
TCC6:25": 
TCC0*25. 
TCCfl.23. 
TCCO"23. 

|. 1 88B= 
I: 2 BBR: 
I: 3 B"BR": 
I: 4 BBR: 

070 
070 
070 
070 
070 
070 

C R ' P : 
C R ' P s 
C R ' P s 
C R ' P s 
C R ' P s 
C R ' P s 

127.12 
127.12 

"i2"7".i"2" 
127.12 
T277l"2" 
127.12 

"TTTTTT 
1 2 7 . 1 2 
1 2 7 . 1 r 
1 2 7 . 1 2 

C O : 2 7 . 5 0 
C O : 2 7 . 5 0 

T 6 = " " 2 7 . 5 " 0 
CO* 2 7 . 5 0 
C"6"=""2-7756" 
C Q : 2 7 . 5 0 
C O : 2 7 . 5 0 
C O : 2 7 . 5 0 
" f f0"="27750 
C O : 2 7 . 5 0 

.00 

.00 
".01 
.01 
.01 
.02 

1: 5 BBR: 
1: 6 BBR: 
I." 7 B"BR: 
1= 8 BBR= 
1= 9 BBR= 
1=10 B8R= 

125.52 

125.52 
1-5.52 
175.52 

T C C 0 = 2 5 . 
TCCO = ? 5 . 
T"C'C0=25^ 
T O C 0 = 2 5 . 
r C ' C 0 . " 2 5 . 
T C ' C 0 = 2 5 . 
Tf'C6=2S 
T C C 0 : 2 5 . 
T O C 6 - 2 V 
T C C 0 : 2 5 . 

0 7 0 
0 7 0 
0 7 0 
0 7 0 
0 7D 
0 7 0 
676" 
0 7 0 
0 7 0 
0 7 0 

C R ' P s 
C R ' P s 
C R ' P s 
C R ' P : 
C R « " P : 

C R ' P s 

175.52 
175.52 
175.52" 
175.52 
175 ."32 " 
175.52 

CR'PslO 
C R « P S I 5 
C R » p s 2 6 

. 0 7 

. 7 8 

. 6 1 

. 0 7 

. 6 8 

. 7 8 

1 : 1 1 B B R : 
1 : 1 2 B B R : 
l : f 3 " B 6 R = 
1 = 1 4 B B R : 
I = l5""BBR"= 
1 : 1 6 B B R : 

T = l 7 BBR= 
1=18 BBR: 
I":l"9 BBIJ-
1:20 8BR: 

1 7 5 . 5 2 
1 7 5 . 5 2 

"i?"5". 5"2"" 
1 7 5 . 5 2 
1 2 5 7 5 5 " 
1 7 5 . 5 2 
1?5 .32 
1 2 5 . 5 2 

"17"57.2" 
1 7 5 . 5 2 

110 

http://__tHSI.A_si8Jl.__L
http://-tHETJ_.__e0_._0
http://--tHETA.180_.-0
http://_Z.o_0.-4J10J_.01L
http://�_U.__1JL_JJ_.__
http://__11j.11
http://ii.ii


CURVES INTERSECT AT Ax. 2 5 . 6 6 9 8 5 — T Y - — 2 7 8 S 4 4 4 . 5 8 4 1 7 

THITA.120.0 Z'D' 1000.0 BSTAR. I 1 . 1 1 TRs .900 BBO* 155 03 CO* 1 1 . 
"""•THirAiT8'(r:if"r«D"."""""'?0Tre"."ff""BS"f»R'J—" "i"."lT"TR"s"" 79T_"6"BB6s"" "i"5"5" 03 "co=" IT." 

THETA.120.0 Z 'D. 3000.0 BSTAR. 1 1 . 1 1 TRs . 9 0 0 BBO* 155 13 CO: 1 1 . 
TREYA.1S0.6 2*D* 406o.l BST«R. 1 . 1 1 T R . . 9 0 0 BBO* 155 03 CO: 1 1 . 
T H E T A . 1 2 0 . 0 Z ' D s 5 0 0 0 . 1 B S T A R . 1 . 1 1 T R . . 9 0 0 B B O . 155 03 CO: 1 1 . 

""""TH.T"tiT81f;i--r«"D"s""""iTr6rr6"."i"B"S"fJ"R";"""i T.TfTRY" " . " 9 0 " 6 " B B " 0 " . 1*5" 03 C0= 1 1 . 
THETA.120.0 Z'Ds 2 0 0 0 0 . 3 BSTAR. 1 . 1 1 TR« . 9 0 0 BBO* 155 03 CO* 1 1 . 

••"'TH-rAi"l8D".""0""r«"0".""""30"66"6"."4""B"S"fJ"R';""""-l T."i"i"fft"."" "."9""o"o" B 6 " O " . 153- 03 co= 1 1 . 
T H I T A . 1 2 0 . 0 Z'Ds 4 0 0 0 0 . 5 BSTARs 1 1 . 1 1 T R . . 9 0 0 BBO* 155 03 CO: 1 1 . 
THETA.120.0 Z ' D ' 5 0 0 0 0 , 7 BSTAR. 1 . 1 1 TRs . 9 0 0 BBO* 155 03 CO: 1 1 . 
TH8TA.120 .0 Z ' D ' 1 0 0 0 0 1 . 3 BSTAR. 1 1 . 1 1 TR» . 9 0 0 BBO* 155 03 C0= U . 

"""TfHlTfX.-i"86"."6""2VDV"5r60"ff6"2"r6"""B"ST"AR"." i . i i r». .9"66 BBO* 155 03 CO: 1 1 . 
THETA.120.0 Z'Ds 3 0 0 0 0 3 . 9 BSTAR. 1 . 1 1 T R . . 9 0 0 BBO* 155 0 3 co* 1 1 . 

"'"rH.f A'.'i807o"'Z«T."4lS0tf6"9."2" BSTAR. 1 " i . i i TR« . 9 6 0 B B O ' 155 03 CO* 1 1 . 
THETA.120.0 Z'Ds 5 0 0 0 0 6 . 5 BSTAR. 1 . 1 1 T R . . 9 0 0 B B O . 155 03 

03 
CO* 1 1 . 

THETA.120.0 Z ' D S 730009 .B BSTAR. 1 . 1 1 T R . . 9 0 0 BBO* 155 
03 
03 CO: 1 1 . 

THETA.120.B Z * D . 1 0 0 0 0 1 3 . 1 BSJAR. 1 1 . 1 1 T R . . 9 0 0 BBO* 
. 9 0 0 BBO* 

155 
155 

03 
03 

CO: 1 1 . 
TH6fA.i"2"6.fl Z'D.t"2*661"6".3 BSTAR. i . i i TR". 

. 9 0 0 BBO* 

. 9 0 0 BBO* 
155 
155 

03 
03 CO: 1 1 . 

THBTA.120.0 Z ' D . 1 3 0 0 0 1 9 . 6 BSTAR. 1.11 TR. . 9 0 0 BBO* 155 13 C0= 1 1 . 

45 T C C O : 1 0 607 CR'P* .00 
45 TOCSs.O 607 C R ' P . 00 
45 T C C 0 : 1 0 

"foc'osfo" 
607 
607 

CR'Ps 
CR'Ps" 

.00 
45 

T C C 0 : 1 0 
"foc'osfo" 

607 
607 

CR'Ps 
CR'Ps" .10 

45 T C C 0 . 1 0 607 C R ' ° : .00 
45 T C C 0 : 1 0 607 C R ' P : .00 
45 TCCOslO 607 CR'Ps . 0 1 
45 T C C 0 * 1 0 607 CR'Ps . 0 1 
43 T C C 0 * 1 0 607 CR'Ps . 0 1 
45 T C C 0 * 1 0 607 CR'Ps . 0 2 
45 T O C 0 * 1 0 607 CR'R. . 07 
45 T O C 0 = 10 407 CR'Ps . 27 
45 T C C 0 = 10 407 CR'Ps .60 
45 TCCOslO 407 CR'Ps 1 . 07 
45 T C C 0 = 10 407 CR'Ps 1 . 67 
45 T C C 0 * 1 0 407 CR'Ps 3 .75 
45 T C C 0 « 1 0 407 CR'Ps 4 . 6 1 
45 TCCO*10 407 CR'PslO .35 
45 TCCOslO 407 CR.PS14 .97 

Is 1 BBRs 
1= "8"BB¥= 
I: 3 BBR: 

BSRT 

150.6 
"iVo"."4 
ISO.4 

4 
5 BBR: 
6" B"6"R=" 
7 BBRs 
6 BBR = 
9 9BR = 

1*10 BBR* 
1=11 BBR= 
1=12 B8R= 
1.13 BBR= 
1:14 BBRs 
1=15 BBR: 

I s"l 6 BBR=" 
1=17 BBR= 
t=18 BBR= 
1:19 BBRs 

ISO.6 
150.4 
15*674 
150, 4 
150."» 
150.4 
i s 0.4" 
1 5 0 . 6 
1 5 0 . 4 
1 5 0 . 4 
1 5 0 . i 
1 5 0 . 4 
' 1 5 0 . 4 
1 5 0 . 4 
I S O . 4 
1 5 0 . 4 

CURVES INTERSECT AT Ax> 1 0 . 6 0 7 4 . AYs" ""1263761 .91304 

-I.HE.T-A.lil3-4). 
T H B T A . 1 0 5 . 0 
TMfiTA. .n3.H 

__»m.. 
Z»D. 
7«n» 

. . 3 1 7 . , 
1 0 3 5 . 
155.1 

7.-BSTJUU-
3 BSTAR. 
0 B S T A P . 

-XI - U . . 
1 1 . 1 1 
1 1 . 1 1 

. M I L . 
TR. 
TR' 

._-OH-BBfl.»-
.900 BBO* 
• 9 0 0 R B O . 

- 225 - l i -C .BJ- . 
2 2 5 . 1 3 CO* 
? ? 5 . 1 3 C O : 

.X.A1. 
7 . 8 1 
7 .H i 

.TC'Cfl.-
T O C O . 
TCCOs 

7-4.0.7. 
7 . 4 0 7 
7 . 4 0 7 

-CRtPX 
CR'P* 
C R ' P . 

— . - 1 0 -
00 
JUL 

,l«-___. 
1 . 2 
1 . 3 

.8BR=_. 
BBRs 
BBRs 

2lA_7.2_ . 
2 1 3 . 7 2 
2 1 1 - 7 7 

THETA.105.0 Z»D« 2 0 7 0 . 4 BSTAR. 1 1 . 1 1 TR. . 900 BBO* 2 2 5 . 1 3 CO* 7 .81 T C C O * 7 .407 C R ' P . .00 
. .THEJA-_Loa .0 -«DA- . . . -_5M_J .aS .UR. i - - - - i l -U i -JJ -» - - - ._ -OJ_-_m 

THBTA.105.0 Z ' D " 5 1 7 4 . 5 BSTAR. 1 1 . 1 1 TR* . 900 8 8 0 . 2 2 5 . 1 3 COs 7 . 8 1 T C C O * 7 . 4 0 7 CR'P* .00 
. .THf i I . l f .103.A.Z.«0j i___t f l .353- . .n . .BSXAjU—~1-_U_MJL_^_«IU) .aBUS—225_13.CD*—J . JU._TO.C0* -7.4a7..CR.'Ps__..JU_ 

THBTA.109.0 Z«D" 1 3 3 2 9 . 5 BSTAR. 1 1 . 1 1 TRs .900 BBO1 2 2 5 . 1 3 COs 7 . 8 1 TCCOs 7 . 4 0 7 CR'Ps . 0 1 
TuBTA. i i i3 . i l 7 » n . 7 0 7 0 * . 1 B iTAP. 11 11 TR. .90fi B R U . 2 2 5 . 1 3 CO' 7.B1 T C C O . 7 .407 CR'Ps—_0J_ 

Is 4 
1«..J_. 
Is 6 
I JL .7 . . 
Is 8 
Is 9 

BBRs 
_LBB_=_. 
BBR* 
BJ_B_=_. 
B B R : 

_____ 

2 1 3 . 7 2 
Z1A-.7.2-
2 1 3 . 7 2 
Z l A . 7 . 2 . 
2 1 3 . 7 2 
2 1 3 . 7 ? 

T H E T A S I O S . O 
..THBTA* 10 9.^0. 

THBTA.105.0 
..THETA.. U09...B. 

THBTA.103.0 
THBTA.103.i l 
THBTA.109.0 

..THET_A.105.-0. 
THETA.105.0 

Z«Ds 
.ZADJ., 
Z«D« 
.IAD*.. 
Z ' D . 

25862 
. . JU_6a , 
103330 , 
1 3 5 - . 9 1 , 
207040 , 
238823 . 

Z'Ds 

,Z.».D... 
Z'Ds 

388238 
5.17.45J., 
447044 

6 BSTAR. 
_-.BST_.Ul-
3 BSTAR. 
-4.__LSI.ARA_ 
4 BSTAR. 
7 BSTAR. 
4 BSTAR. 
-LJiSj.AR.. 
4 BSTAR. 

11.11 
-ii_U_ 
11.11 
_U_.11. 
11.11 
11-11 

TR. 
.IJ_._ 
TR. 
.IJ... 
TR. 
-I___L 

.900 BBO* 

.5.0JL.BB0' 

.900 BBO" 
•AOJL.BBIL.. 
.900 BBO* 
.900 RRO. 

223.13 CO" 
-225-.13 CJ1* . 
223.13 CO" 
.225^11_._0_=_. 
225.13 CO* 
273.13 CO: 

7.81 
.2.ill. 
7.81 

._7_,J11_ 
7.81 
7.81 

11.11 
.JLl^lJL 
11.11 

TR 

J-R... 

T R . 

.900 BBO. 
...900.BB6* 
.900 BBO* 

TCCO* 
.TOCO* 
TCCO* 

.TC'CO* 
TCCO* 
T C C O : 

225.13 CO: 
225.13 CO?. 
225.13 CO* 

7 .81 
.7.J.1 
7 .81 

TOCOs 
.tC'CO*. 
TCCOs 

7 . 4 0 7 
7 -407 
7 407 
7^407 
7 .407 
7 . 4 0 7 
7 . 4 0 7 
7 . 4 0 7 
7 . 4 0 7 

CR'Ps 
CR'P.s 
CR'P" 
CR'P.. 
C R ' P . 
j_a«. 
CR'R. 
CR'P". 
C R ' P . 

. 0 2 
. . . 0 7 

. 27 
. . i 9 _ 
1 .05 

_J6J-

1 . 1 0 
I H I . . 
1 . 1 2 
1..-1S-. 
1 . 1 4 
1 . 1 5 

3 . 4 8 

6 . 4 9 
1 0 . 1 5 

1 . 1 4 
I?.17.. 
I s l B 

BBRs 
aBH.s.. 
B B R : 
BfiBA. 
BBRs 
BBRs 
BBRs 

BJ-R.*.. 
BBR* 

2 1 3 . 7 2 
2 1 3 - . Z 2 . 
2 1 3 . 7 2 
21A. .7 .2 . 
2 1 3 . 7 2 
2 1 3 . 7 2 
2 1 3 . 7 2 
Z l i . 7 . 2 . 
2 1 3 . 7 2 

CURVES INTERSECT AT AX« 7 .40450 AY. 3 5 0 0 3 5 . 4 3 3 9 4 

THETAsIOO.O 
..tH*T_A..V.OO.,.0.. 

THETAsIOO.O 
THBTA'100.0 

Z ' D ' 

ItJO'.. 
Z'Ds 

3 4 7 . 2 

..._J_?_4-.9_. 
1 0 4 1 . 7 
1389.Q 

BSTAR. 

EST.A.B.I. 
B S T A R . 
B S T A R . 

1 1 . 1 1 T R . 

_U_X.1J_.JJ_J.. 
1 . 1 1 TR. 
1 . 1 1 TR. 

. 9 0 0 BBO* 
_9P.IL.aB.B__. 
. 9 0 0 BBO° 
. 9 0 0 BBO" 

2 7 5 . 

.Z-7_5_.. 
2 7 5 . 

-222 

02 COs 
.02.CO. . 
02 CO* 
02 CO* 

7 .25 

.7. ,25 
7 . 2 3 
7 . 2 5 

TCCOs 

T C C O * 
TOCOs 
TOCOs 

4 . 9 3 9 

S..-W9 
939 
939 

CR'Ps 
CR_*P___ 
CR"'P. 
C R ' P ' 

.00 
...60. 
. 0 0 
• 00 

I . 1 BBR. 
I" X. BBRs 
Is 3 BBR* 
Is 4 BBR= 

2 5 8 . 6 3 

.25A.A3., 
2 5 8 . 6 3 
2 5 8 . 4 3 

THETA.100.0 
.IJlB_T.Af.lMj.ft. 
THETA.100.0 
THetAf.lB.Q_..B, 
THETA.100.0 
THETA.100.0 

Z ' D . 
Z IP . . . 
Z«0« 

Z ' D . 
Z 'Ds 

1 7 3 4 . 2 
...J_«2.-«-

4 9 4 4 . 9 
..J_0.4A7.t3. 

13BB9.B 
1 7 3 6 2 . 2 

BSTAR. 
BJiT_AJ_._. 
BSTAR. 
.BJiT.AR?.. 
BSTAR. 
R S T A R . 

1 . 1 1 TRs 
A._U..t.R-«. 
1 . 1 1 TR. 
1.A1..T-R.9. 
1 . 1 1 TR. 
1.11 fU 

. 9 0 0 B B O . 
..J.O.O..BB0." 
. 9 0 0 BBO* 

__-9.ft0._BB0.* 
. 9 0 0 BBO* 
• 9 0 0 R B O ' 

2 7 5 . 
.275, 
2 7 3 . 

.2 .7?. 
2 7 5 . 
2 7 5 . 

0 2 CO* 
Q 2 CO.*. 
1 2 CO* 
Q2 CO* 
0 2 CO* 
0 2 C O : 

7 . 2 5 
.7_,_>5 

7 . 2 5 
7 . 7 5 . 
7 . 2 5 
7 . 2 3 

T O C O : 
T C C O : 
TOCO* 
TOCO* 
TCCO* 
TCCO* 

939 
939 
939 
939 
939 
,939 

CR'P. 
CR'P" 
CR'P" 
CR'P. 
CR'P. 
CR'P. 

.00 

.00 

.01 

.01 

.01 
• 02 

BBR: 
8BR. 
BBR* 
BBR. 
BBR. 

1:10 BBR* 

258.43 
_?5_6.__4.3.. 
258.43 
-2.5_8._A3_. 
258.63 
2 5 8 - 5 3 

THETA.100.0 
..T.HBTA..1.00..0. 
THBTA.100.B 

..tHE_IA_l.0_J_._B. 
THBTA.100.0 
THETA.100.0 

Z'D. 
.Zf.Of.. 
Z'D. 
Z'D. 
Z'Ds 
Z'Ds 

34724.4 
..49.4_4jl.J_.. 
104173.2 
13-88?.7.,A. 
173622.0 
260433.0 

BSTAR. 
asj.AB... 
BSTAR. 
fl.SJ.A_t". 
BSTAR. 
BSTAR. 

1 . 1 1 TR. 
J - U U - . I R . . . 

1 . 1 1 TR. 
1-..U.__T_R_". 
1 . 1 1 TR. 
1 . 1 1 TR. 

. 9 0 0 BBO" 
. . . 9 0 6 B B O * 

. 9 0 0 BBO* 

. 9 0 0 . JJBO" 

. 9 0 0 BBO* 

. 9 0 0 B B O ' 

2 7 5 . 
2 7 5 . 
2 7 5 . 
2 7 5 . 
2 7 5 , 
2 7 5 , 

02 CO* 
02 CO* 
02 CO* 
02 CO* 
02 CO: 
02 CQ: 

7 . 2 5 
7.. 25 
7 . 2 5 
7 . 2 5 
7 . 2 5 
7 . 2 5 

T C C O : 
T O C O : 
TOCO* 
TCCO" 
T C C O : 
TC'CO: 

939 
939 
939 

,939 
,939 

.MS. 

CR'P" 
CR'P* 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 

07 
,27 
.58 

1.03 
1.42 
3.63 

1 BBRs 
2 BBR.: 
3 BBR: 
4 BBR* 
"5 "BBR* 
6 BBR: 

258.63 
25.8.. 6.3 
258.43 
258.63 
2 5 8 . 4 3 
2 5 8 . 4 3 

THETA*100.8 
..TH_B_TA_._10_I_._5_ 

Z*Ds 

.?•!_.-
3 4 7 2 4 4 . B 

.i8iP.5A_.o_. 
B S T A R . 

ftlJ.A.R". 

1 . 1 1 T R . 

l...t.i.__TR_;_ 
.900 BBO° 
•90.0__aB0 = 

2 7 5 . 
2 7 5 , 

02 C0 = 
02 CO* 

7 .25 
7 .25 

T C C O : 
T C C O : 

, 9 3 9 
, 9 3 9 

C R ' R . 
C R ' P . 

6 . 4 0 
1 0 . 0 1 

1=17 BBRs 
1=18 BBR* 

2 5 8 . 6 3 
2 5 8 . 4 3 

CURVES INTERSECT AT Ax. 6 . 9 3 9 0 5 AY* 3 6 0 1 4 2 . 3 2 9 4 8 

THETA. 
THETA". 

THETA. 
"t'H'B'T"*"." 
THETAs 

9 5 . 0 
"9"J76" 
9 5 . 0 

"9576' 
9 5 . 0 

Z«D« 
Z . D i " 
Z ' D " 
Z"i"Ds ' 
Z'Ds 

1 7 4 . 2 
3"4"a".'4" 
5 2 2 . 6 

"4? 4." 8" 
8 7 1 . 0 

THETA. 
THETA. 
THETA. 
THETA. 
THETA. 
THETA. 

9 3 . 0 
9 5 . 0 
"95"."o" 
9 5 . ft 
9 5 . 0 
9 9 . 0 

Z ' D . 
7_«D. 
Z»"D"« 
Z'Ds 

1 7 4 1 . 9 
3 4 8 3 . 8 
92 25 ."8" 
4 9 4 7 . 7 

BSTAR. 
B " S " T " A " R . " 
BSTARs 
BS'fAR. 
BSTAR. 

I'D" 
Z'D. 

8709.4 
17419.2 

BSTAR. 
BSTAR" 
BSTAR. 
BSTAR. 

THETA. 
THETA" 
"THETA. 
THBTA. 
THETA. 

95.0 
95.0 
95". "6" 
95.0 
95.0 

Z»D" 
Z'D" 
Z»o. 
Z«0. 
Z'Ds 

34838.3 
92257.5 
"69676". 7 
87095,8 

130643.8 

BSTAR. 
BSTAR. 
BSTAR. 
BSTAR. 
BSTAR. 
BStAfl. 
BSTAR. 

1.11 TR. 

i.ii" fR»" 

1.11 TRs 
1.11 TR» 
1.11 TR. 

,900 BBO* 
,900 BBO* 
,900 BBO* 
,900 BBO'" 
,900 BBO* 

1.11 TR. 
1,11 TR. 
1.11 f"R« 

l.U tR« 
1.11 TR. 
l.U TR. 
1 
1 
1 

1 

1 

,11 TR" 
,11 TR. 
11 TR. 
11 TR.. 
11 TR. 

,900 BBO* 
,900 BBO* 
,900 BBO" 
.900 BBO" 
,900 BBO* 
,900 BBO* 
,900 BBO* 
.900 BBO* 
.900 BBO* 
.900 BBO* 
,900 BBO* 

510.25 CO* 
510.25 C0= 
510.25 CO: 
510.25 CO: 
510.25. C0 = 
510.25 CO: 
510.25 CO: 
510.75 CO: 
510.75 CO: 
510.25 CO: 
510.25 CO: 
310. ?"5 CO* 

75 CO: 
73 CO: 
25 CO: 

510 
310 
310 

3.45 
3.45 
3.45 
3.45 
_3.45 
3,45 
3.45 

310.75 CO: 
3.43 
3.45 

T C C O : 
T C C O : 
TCCOs 
TCCOs 
TCCO^ 
T 'C 'COS 
TOCOs 
T C C O : 
I C ' C O : 
TC'CO: 
TOCO* 
T C C O * 
TOCO* 
TOCO" 
TOCO* 
T O C O : 

3.366 
3.366 
3 366 
3.366 
3.366 
3.366 
3 366 
3.366 
3.366 
3.366 
3.366 
.366 
.366 
.366 
.366 

.366 

C R ' P . 
CR'P* 
GR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR 'P : 
C R ' P . 
C R . p : 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 0 1 

. 0 1 

. 0 1 

. 0 2 

. 0 7 

. 2 5 

. 5 4 

. 9 6 
1 . 5 1 
3 . 3 9 

1 : 1 B8R = 470 33 
1 : 2 BBR: 470 13 
1 : 3 BBR: 470 »J 
1 : 4 BBR: 4 / 0 13 
I . 5 B8R = 4 / 0 13 
I . 6 8BR = 470 13 
Is 7 BBR: 470 13 
Is 8 BBR: 470 33 
Is 9 BBR: 470 13 
Is iO BBR = 4 / 0 33 
I s U BBR = 4 / 0 33 
1 = 12 BBR = 470 33 
1=13 BBR: 470 13 
1 = 14 BBR: 470 13 
1=15 BBR: 470 33 
1 = 16 B8R° 470 13 

CURVES INTER.SECT .AT Ax = 3 . 3 6 5 6 0 AYs 130003 .43046 

111 

http://-I.HE.T-A.lil3
http://THfiI.lf.103
http://JU._TO.C0
http://TuBTA.iii3.il
http://THBTA.103.il
http://THET_A.105.-0
http://_-.BST_.Ul
http://-4.__LSI.ARA_
http://_U_.11
http://_U_X.1J_.JJ_J
http://_9P.IL.aB.B__
http://IJlB_T.Af.lMj.ft
http://J_0.4A7.t3
http://__-9.ft0._BB0.*
http://-2.5_8._A3_
http://tHE_IA_l.0_J_._B
http://49.4_4jl.J_
http://fl.SJ.A_t
http://TH_B_TA_._10_I_._5_
http://i8iP.5A_.o_


AZINUTH OF PATH OF SIBHT WITH RESPECT TO S U N T S - "FTTPGREES" " " ~ 

—-Z_E_'_I_!.H_.0':._P_A.TH..OF. _S_LG_HT.-.___1_80____D_IST_A_NCE_TO. TARGET.AXIS » 5 ALTITUDE = 1667644 CPNTRAST IS PDSITIVE 

ZENITH OF PATH OF SIGHT • 165 DISTANCE TO TARGET ixTs".'—^ie73 "ALT I TUDE = 7115034 CONTRAST"! S "PDSiTTTb 

----1-?-N---T...._?._?_A_!_̂  TO TARGET AXIS = 1562643 ALTITUDE = 7706779 CUMTRAST IS P3SITIVI-

ZBNITH OF PATH OF SIGHT . 1J5 DISTANCE TO TARGET A X IS-W"^7"7.T9T" ALTITUDE = 2723665 COwTRATr I"S""P5S ITI VE 

-----Z-?-4T.H..°L.?.V_.H..°.____̂ ^̂ ^̂  AXIS = 7188742 ALTITUDF ='l26.1762 CrMRAST IS POSITIVI-

ZtNlTH o» P A T H Of SIBHT . i o s DISTANCE TO TARGET AxTs"T 2iT?J"58T- -L"f I TUDE = 350055 CnMTRASrrs-pTSsTfTV-

. - . . . - . E - ^ L ! . . . . f . . . _ . l l _ - L . J _ _ « I . ^ . . ? . . . . l t S J . W E ^ AXIS . 2042514 ALTITUDE = 36C142 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT • 93 DISTANCE Tfl TARGET AX I S"" -"T i8 -593" T L T I T U D E : 130"005 Cn^TRA§T"l"r-PD5"i"tTV-

" " T H i Y r . V A O ^ J " ^ . ^ ™ ^ ^ IS.—45__Q£GR__ES— _ 
T H B T A - J M ' X l.nl l l l l t l l l . V " - I 1 T R = - ' 0 0 BB0= 1 9 7 . 8 0 C0= 4 . 9 5 TCCO = 4 . 4 5 5 CR'pV" ". Oo" ."."" I " B B R V " Y R T . U " 
T H E T - . 1 ? 0 ' 8 l . l . i^il'l ggT*R- 1 1 . 1 1 TRs .900 BBQs 1 9 7 . 8 0 CQ: 4 . 9 5 T O C O . A *55 T R ' P : .00 Is 2 BBR: 1 B 9 . 1 3 
THBTA-iSfl'S l i t . till n «J__" J 1 ' 1 1 T2* • ' ° ° B B ° ' 1 9 7 - 8 0 C 0 = 4 > " T C * C 0 ' 4.655 clf«F. ~."6"o~7. 3 BBR: 189.13 

- - & . T _ . i « « ' ^ K h - ; " - - r ^ ^ « • • " CR'P* ' " 0 I» 4 BBR: i_R9.13 
T U I T ^ I S S ' S lln. JSSSS'S I V f ' 11-11 TRs .900 BBO. 197.80 C0= 4.93 TCCO. 4 .655 CRip." 0 0 "l = 3 BBR =riSprvl"" 

" T H I T - A . l i f f f i h " i " S J f - I J . S " " -l-l-"--T-*-'-----?P-ft-J'-B-0!--t97.80_CO=__4.53„TC.CO= 4.453 CR.P= .00 I . 6 BBR= i M . l | 
T U R T ! ! I S S ' S l.n All'.'l IVt"' l l - n T R * • 9 0 ° B B ° * I ' 7 ' 8 0 C 0= 4 - » 5 TC«C0: 4.655 CR. P . ."6V L 7""BBR = r J I V . i s 
THIT-.ISO'O" I X gggg"'" S2ItS' " . 1 1 TR. .906 RBQ. 197 ap rfl- 4 95 TC»E_t____L^M.ca»g»_i.JU 1. 8 BBR. "9 .13 
Jnll i l lJS'J 7 ! ^ A l l l l ' l IVAV 1 U i l T " ' - 9 0 0 B B 0 ' 1 , 7 S 0 C 0 = 4 - 9 5 TC*C0= « • « « « . P . .01 . 9 BBR= 189 13 

" T S I ? * ; J2S-'-5~i-!--V-»SS 2-R S - ^ - f l l - ^ " J L l ' - 1 i-J-R-5-.-9-0 0 - BBB « 197.ao C0= 4,95 TOCO. 4.655 CR'P. .02 1.10 88H= 189.13 
T H I T I . I ^ ' O lln. 1111 l l ' l H I T " • " T R * - 9 0 0 B B 0 = 1 9 7 - 8 ° " " " • 9 ' T C , C 0 = < • • " « . P . .07 I . I IBBR. - IM . IS 

""T2l?1^2J-t„"-K-nV"V„^ffi,^fiI-t-S'"---il^t-T5s--'-'OB B B 1 " 1 9 7 J 9 ° C 0 = 4 ' 9 ' TC*C0= « • « « CR'P" .27 1 = 12 8BR= 189.13 
? M S I 1 I I 2 X ' S l.n. SSSJSS1? IV ?' U l 1 1 r R ' - 9 0 0 B B 0 ° 1 9 7 ' 8 0 C 0 = «•»* TC*C»= « • » « CR.P. 59 =13 8BR= $89. 3 
THET.-lao'S 1111,111 SSg'g B2I!5* \ l ' i l IV ' 9 ; n H B ° ' 1 9 7 ' " " n ' ' A.t5-T_>_0-=__t__L5_;R^., 1.05 1.14 BBR: 189.13 
T H I I I U J S " - ,!S!J2SS22J'S IVt*' u - u T " 5 • 9 0 ° " " " ^ 1 9 7 - 8 0 r 0 = « • « T r*co= 4.455 C R . P . 1 ; L I S BBR= _ H ? . 3 -lH"lTjil t"S"n -?I-R-:^Sv-2SJ-2-|!:r-iM-- - ll-11 -TR* - 9 0° 9B0= 197'80 C0= « • " T C * C 0 = « * " CR'P: 3.71 1.16 BBR: 189.13 
THETA.180.0 Z.D.2000000.0 BSTAR. u . n TR. .900 BBO: 197.80 C0= 4.95 T C C O : 4.655 CR'R. 6.54 1.17 BBR = 189.13 

CURVES INTERSECT AT A Y S 4.45538 AY. 16*7644.05591 

"tHEf*"«"i6"3", 
THETA.165. 
THEfA-1.3, 
THBTA.163, 
THETA.165. 
THETA.145. 
fH-T'AiiVS^ 
THETA.165. 
THETA.i'45". 
THETA.149. 
THETA. 149'. 
THETA.169. 
T Hi T A. 16 9.' 
THETA*169. 
"TH"Et"A"ii"63".' 
TH8TA.169. 
THETA.169. 
THETA.169. 

0""Z"«"D". ' 
0 Z«D. 
6 Z."D"."" 
0 Z>D» 

i"9"3i 

3863 
"3795 
7727 

Z'D. 
Z»D« 
Z"'"D"i" 
Z ' D s 
Z"i"D"s 
_______ 

9659, 
19318, 
38636", 
57954, 
77272, 
96590, 

.8 BSTAR"."" 

.6 BSTAR. 

.4" BST'ARV" 

•2 BSTAR. 

Z'D. 
Z'D" 
Z«D. 
Z'D* 
Z"."D"s 
Z«D.l 

0 Z»D«1 
0 Z'D.2 

193180 
386360., 
579541" 
772721, 
9" 4 59" 02"; 
448853, 

BSTAR. 
BSTAR. 
BSTAR. 
BSTAR. 
BSTA'RV" 
BSTARs 

931804. 
414755, 

BSTARs 
?STAR. 
B'STAR. 
BSTAR. 
BSTAR. 
BSTAR. 

11.11 
11.11 
ii. ii 
1 1 . 1 1 

"TR"." 
TR. 
"TRs 
TRs 

11.11 
11.11 
ii.ii 
u.u 
ii.ii' 
u.u 

TRs 
TRs 
"f«f-
TRs 
"fRi" 
TRs 

79"6"0 BBO 5 

.900 BBO: 

.90 0" BBO* 
,900 BB0» 

7 BSTAR. 
_9 BSTAR. 

U . U 
U . U 
ii.ii 
u.u 
ii. ii" 
u.u 

,900 BBO* 
,900 BBOs 
^906" BBOs 
,900 8B0= 
,900 BBO* 
900 880° 

131.8 
131.R 
131.R 
131.B 

7 C0"= 
7 CO: 
7 CO: 
7 CO: 

TRs 
TRs 
TRs 
TRs 
TR." 
TRs 

U . U 
1 1 . 1 1 

TRs 
TRs 

,900 BBO* 
.900 RBO* 
.900" BBO* 
,900 BBO* 
.900" BBO* 
,900 BBO* 

131.8 
131.8 
131.8 
131. R 
131.8 
131.8 

CO* 
CO* 
CO* 
CO* 
C O : 
C O : 

, 9 0 0 BBO* 
, 9 0 0 B B O : 

1 3 1 
1 3 1 
1 3 1 
1 3 1 . 8 
1 3 1 
1 3 1 
1 3 1 

C O : 
CO* 
co* 
ro = 
co = 
co_* 
C O : 

9 . 0 9 
9 . 0 9 
"9769 
9 . 0 9 

9 . 0 9 

1 3 1 . 8 7 CO: 

9 . 0 9 
9 . 0 9 
9 . 0 9 
9 . 0 9 
9 . 0 9 

_?.09 
9". 09 
9 . 0 9 

TOCOs 
T C C O : 
T C C O : 

_TOC0:_ 
TC'CO* 
T C C O s 
T C C O s 
TOCO* 
T C C O : 
T_OC0=__ 
TC'C6""= 
T O C 0 = 
T C C O s 
T C C O s 
T C C O s 
T C C O s 
T C C O : 
T C C O : 

8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 

C R ' P : 
CR'Ps 
CR'Ps 
CR'Ps 

8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 
8 . 3 1 2 
8.1312 
8 . 3 1 2 
8 . 3 1 2 

CR'Ps 
CR'P = 
CR'P = 
CR'Ps 
CR'Ps 
CR'Ps 
C R"»"P S" 

C R » p s 
C R ' P s 
C R ' P = 
C R ' P s 
C R ' P s 
C R ' P s 
C R ' P . 

'.0 0 
.00 
.00 
.00 

1= V B"BR=" 
1= 2 BBR= 
1= 3" B6R="" 
1= 4 BBR: 

,00 
.00 
,01 
,01 
,01 
,02 
,07 
28 
61 
07 
68 
77 

BBR: 
Is 6 BBR: 
Is 7 "BBR": 
I. a BBR= 
I"s "9B19R":" 
1:10 BBR: 

179.79 
179.79 
"129" 77' 9" 
129.79 
129.79 
179.79 
129.79" 
129.79 
i"?9"; 7"9" 
129.79 

6.65 
10.42 

Isll 8BR= 
1*12 BBR= 
1=13 9BR= 
1=14 BBR: 
IslS BBR: 
1:16 BBR: 
1:17 BBR: 
1=18 BBRs 

129.79 
179.79 
i?9" 79 
129.79 
129.79 
179.79 
179.79 
129.79 

CURVES INTERSECT AT"A"X"." 8.31192 AY. 2144655.73987 

THETA.150 
"THE"T"A"s"i"3"0" 
T H E T A s l S O , 
"rHETAYH.: 
THETA.130, 
THETA.ISO. 
THETA.150. 
THETA". .STB. 
THETA.150. 
"THETAs136. 
THETA.130, 

0 Z»D« 
'6""Z«Ds 
0 Z»D. 
"0"Z»O. 
0 Z«Ds 

THETAslSO, 
THETA.150. 
"fH-t"As"l"S"0"; 
THETAslSO, 
"THETA". 130, 
THETA.1S0. 

"THETA.150". 

ZYffl 
Z'O. 
Z«Di 
Z'D" 
"Z'Di 
Z«D. 
Z'D. 
Z'D. 
Z«0"s" 
Z'Ds 
z»Ds": 
z«o«: 

1732 
3464" 
5196 
4928 
8440 

"17J76 
34641 
51961 
69282 
86603 

173206 
-454-1 

.1 BSTAR. 

.r'BSTA'R." 

.2 BSTAR. 

.2 BSTAR". 

.3 BSTAR. 
r5""BSTAR» 
.2 BSTARs 
.8 B^fAR." 
.4 BSTAR. 
.6" "BSTAR. 
.0 BSTAR. 

519617 
692823 
866029 

1299044 
1732059 

0 Z»D>2165074 

.9 BSTAR. 

.9 BSTAR. 

.8 BS'fARi" 
8 BST>R« 

.7 BSTARi" 
6 BSTAR. 

U . U 

li. i i ' 
U . U 
" U . U 

U . U 
"11.11 
U . U 
11.Ti­
ll.11 

TR. 
T"R"i" 
TRs 
TR = 
TR = 
TRF" 
TRs 
"TR = 
TRs 
"Tfl"i ' 
TR = 

1 1 . 1 1 
U . U 
ii. i 1 

. U..U. 
u.u 
11.11 

TR = 
TRs 
"TR = 
TRs 
"T"R"«" 
TRs 

.900 BB0= 
7900 BB0 = 
.900 BB0= 
.900 BB0= 
. 900__BB0 = 
i960 8"B0 = 
.900 BBO* 
,900 BBO* 
,900 BBO* 
^900 880* 
,900 BBO* 

.900 BBO* 
,900 BBO* 
,900 "BBO* 
,900 BBO* 
,90 0 BBO" 
900 BBO* 

119 
119 
119. 
119. 
11_9_. 
119. 
119. 
119. 
119. 
119. 
-11-? • 
119". 
119. 
119. 
119. 
119. 
119 

.99 ro= 

.99 C0= 

.99 CO: 

.99 CO: 

.99 CO: 
:99 C6= 
.99 CO: 
.99 CO* 
.99 CO* 
.99 CO* 
.99 CO* 
"99 CO* 
99 CO: 
99 CO: 
99 CO: 
99 CO: 
99 CQ: 

.5 BSTAR. 11.11 TRs .900 BBOs 119.99 CO: 

T C C O : 
T C C O : 
T C C O : 

41 T C C O : 
41 T C C O : 

T C C O : 
T C C O : 
T C C O : 
T C C O : 
T C C O : 
TCCO = 
TC'CO= 
T O C 0 = 
TC'CO" 
T C C 0 = 
TC'CO: 

4 1 _ _ T O C 0 : 
41 T C C O : 

. 4 1 

. 4 1 

. 4 1 

7 . 6 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 
7 . 4 2 2 

CR 'P : 
CR'P* 
CR'PS 
CR'Ps 
CR'Ps 
CR'P* 
C R ' P : 
C R ' P : 
C R ' P . 
CR'P = 
CR'P = 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'P = 
CR'Ps 
CR'Ps 

.00 

. 0 0 

. 0 0 

.00 

.1)0 

.00 

. 0 1 

. 0 1 

. 0 1 

. 0 2 

. 07 

. 78 

. 6 1 
1 .0a 
1 ,69 
3 . 7 8 
6 . 6 7 

1 0 . 4" 5 

BBR* 
BBR = 
BBR = 
BBR: 
8BR: 
SBRV 

7 BBR: 
a BBR = 
9 3BR = 

1:10 BBR: 
I ' l l BBR= 
I =12 "BBR""=" 
1=13 BBR= 
t : 1 4 BBR: 
I=15 BBR= 
1=16 BBR= 
I s i 2 . BBR: 
L I B BBR"= 

1 1 9 . 1 0 
'119. 10 
1 1 9 . 1 0 
1 1 9 . 1 0 
1 1 9 . 1 0 
i 1 971 6" 
1 1 9 . 1 0 
1 1 9 . 1 0 
1 1 9 . 1 0 
1 1 9 . 1 0 
11_9 . 1 0 
119 . i 0" 
1 1 9 . 1 0 
1 1 9 . 1 0 

U 9 . 1 0 
119 . 10 
11 ?_. 1 0_ 
1 1 9 . 1 0 

112 



CURVES INTERSECT AT AX" 7.62173 AY' 1840884.23999 

THETA.135.6 
THETA.135.0 
TH-t"A.-.3S:"0" 
THETA.135.0 
"fHeT"A-"l3D70" 
THETA.135.0 
THBTA.135.B 
THBTA.135.B 
"TH"B"T"A"."i3"»".B"' 
THBTA.135.B 
"TWBW-S-.'S" 
THETA.139.0 

1*Vi 1414.8 
Z'D. 2828.5 
r*ti"—re-re.? 
Z'D" 5454.9 
"Z".6"."""""T6T i"."i 
Z»Ds 14142,3 

BSTAt). 
BStAR" 
BSTAR" 
BSTAR. 

THBTA.135.0 
THBTA.135.fl 

"tHtr/firsr.'B" 
THETA.135.0 

""THEYV-.'m.tf 
THETA.135.0 

Z»D. 28284.5 
Z'Ds 42426.8 
Z"»b"i"""S"43"<5976" 
Z»D« 70711.3 
y*D"i"i:4T«78"."»' 
Z*D> 282845.0 

BSTAR. 
BSTAR. 

Z'D. 4)4247.9 
Z'D" 565490.0 
r."D"."""7_riX.7S" 
Z*0.1040468.8 
r*D.r«r«757f" 
Z'D"1767781.4 

BSTAR. 
BSTAR. 
B S T V R . 
BSTAR. 
BSfA'R"." 
BSTAR. 
BSTAR. 
BSTAR. 
"BTflR." 
BSTAR. 
B5TAR"." 
BSTAR. 

l.ll TR. 
l.U TR" 
i'.Tl'TRV" 
1.11 TRs 
i.ii" TRs 
1.11 TRs 

.900 BBOs 

.900 BBO' 
,"90"6"BB0"s 
,900 BBO* 

115.24 COs 
115.24 CO* 
115.24 CO* 
115.74 CO" 

.900 BBO* 
,900 BBO" 

115.74 CO* 
115.24 CO. 

8.48 
8.48 
8"."48 
8.48 
8748 
8.48 

TCCO = 
TOCOs 
TOCOs 
TCCOs 
TCCOs 
TCCOs 

1.11 TR. 
1.11 TR» 
i".u"fR"s" 
1.11 TRs 
i.'U'Tft." 
1.11 TRs 

.900 BBO* 
,900 BBO* 
."9"BT "Blflv" 
,900 BBO a 

."96"6"RS"6s" 
,900 BBO* 

1.11 TRs 
1.11 TRs 
i7ii"TR"s" 
l.U TRs 
rriT'TRV" 
l.U TRs 

115.24 CO" 
115.24 COs 
lis". 24"c"6"s" 
115.24 C0« 
T i "5 ."2 4 "COs" 
115.24 CBs 

8 . 4 8 
8 . 4 8 
8 . 4 8 
8 . 4 8 
8748 
8 . 4 8 

TCCOs 
TCCOs 
TC'COs 
TCCOs 
TOCOs 
TOCOs 

,900 BBOs 
,900 BBO* 
;"9"6"6""8-"0"s"' 
.900 B B O s 
."9T6"8B"6s" 
,900 BBO* 

115.24 CO* 
115.24 CO* 
Ti37"2"4"C6"s" 
115.24 CO. 
Tl572"4""c6"."" 
115.24 COs 

8 . 4 8 
8 . 4 8 

"8748" 
8 . 4 8 

T."48" 
8 . 4 8 

TOCOs 
T O C O . 
TOCOs 
T O C O : 
TC'CO". 
T O C O : 

644 
664 
664 
664 
664 
644 
444" 
444 
464 
644 
444 

JJ44 
'. 444" 
444 

,464 
664 
644 
444 

C R ' P . 
C R ' P . 
CR'P" 
CR'P" 
C R ' P . 
CR'Ps 
CR'Ps" 
C R ' P . 
C R ' P . 
C R ' P . 
C R ' P . 
CR'PJ. 
CR'P." 
C R ' P . 
C"R'P. 
CR'P" 
CR'Ps 
CR«P = 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 0 0. 

. 0 1 

. 0 1 

. 0 1 

. 0 2 

. 0 7 

. 2 8 

. 4 1 
1 . 0 8 

" 1 .49 
3 . 7 9 
4.48" 

1 0 . 4 7 

SffRs" 
BBR* 
BBR* 
BBR* 
BBR* 

_BBR* 
7 Y B R S ' 

8 BBR* 
9 BBR* 

1:10 BBRs 
L U BBR": 
L l 2 BBRs 
I s i 3"BBRs 
1.14 BBR. 
L l ' S BBRs 
1.14 B8R= 
"Li"7" 8BH"= 
L I B BBRs 

R2 
32 
82 
92 
92 
9J 
92 
92 
92 
92 
92 
92 

4 . 9 2 
4 . 9 2 
'4"."92" 
4 . 4 2 
4"."92"" 
4 . 9 2 

"•eOR"VFS""rMTeffStCT"7rT"Ax-." •"77iS35T"AYs""l"5o"*6"6iTT34T7" 

THETAsl20 .0 Z»D. 1 0 0 0 . 0 B S T A R . 1 1 . 1 1 TR" . 9 0 0 BBO* 1 2 4 . '4 C0» 7 .90 T C C O : 7 . 1 9 3 CR'f 
THETA.180.0 7«D . 8 0 0 0 . 0 B 5 T * R " l . U TR = . 9 0 0 B B O 1 124 . 4 CO: 7 .90 T C C O * 7 . 1 9 3 CR'f 
T H E T A . 1 2 0 . 0 Z ' D . 3 0 0 0 . 0 B S T A R . 1 . 1 1 T R . . 9 0 0 BBO* 124 . 4 CO: 7 .90 T C C O * 7 . 1 9 3 CR'C 

""""THi.r*.T8T:ii""r.D". -—4"0T/071"BB"T"AR"i "i"."l"l TR. ,9"66 B"B6« 124 . '4 C0 = 7 .90 TOCO* 7 .193 CR'F 
T H E T A * 1 2 0 . 0 Z ' D . 5 0 0 0 . 1 B S T A R . 1 . 1 1 TR» . 900 RBO" 1?4. 4 CO" 7 .90 T C C O . 7 . 1 9 3 CR'f 

—TH- r *sT2Tr :_ - r«D" . - "i"6"0T_"07I""8B"fA"R". T . ' U ' Y R . " 7«T/6"BB"0":" 124 . "4"'"C"6":" ""7790" T o c o . 7 7193 CR'f 
THETA.120.0 Z ' D . 2 0 0 0 0 . 3 B S T A R . 1 . 1 1 TRs .900 BBO. 124 . 4 CO" 7 .90 T O C O . 7 . 1 9 3 CR'f 
T H - T A . i 2 6 . 0 Z ' t . " 3 0 0 0 0 . 4 B S T A R . l . U TRs .900 BBO* 124 . 4 CO* 7 .90 T C C O . 7 . 1 9 3 CR'f 
THETA.120.0 Z*0> 4 0 0 0 0 . 5 B S t A R . 1 . 1 1 TRs .900 BBO' 1 2 4 . 4 CO* 7 .90 TOCOs 7 . 1 9 3 CR'f 

""""T"HET"Ai"f8D":y"riD"." "iVOVi.'f BST*R". i . i i TRs .900 BBO* 124 . " 4 r o * 7 .90 T O C O . 7 . 1 9 3 CR'f 
T H E T A . 1 2 0 . 0 Z ' D . 1 0 0 0 0 1 . 3 B S T A R . 1 . 1 1 TR. .900 BBO* 124 . 4 CO: 7 .90 TOCO* 7 . 1 9 3 CR'f 

—-THET"A-T80"."0"' Z"'"0." 26 6 W 2 7 4 " "B'STAR"; L i . i l " TR. .900 BBO* 124 . 4 CO* 7 .90 TOCO* 7 . 1 9 3 CR'f 
T H E T A . 1 2 0 . 0 Z ' D . 3 0 0 0 0 3 . 9 BSTARs Ll . 1 1 TR" .900 BBO* 124 . 4 COs 7 .90 TOCO* 7 . 1 9 3 CR'f 
T H E T A . 1 2 0 . 0 Z ' D . 4 0 0 0 0 5 . 2 B S T A R . 1 . 1 1 TR" .900 BB0> 124 . 4 CO* 7 .90 TOCO* 7 . 1 9 3 CR'f 
T H E T A . 1 2 0 . 0 Z « D . 5 0 0 0 0 4 . 5 B S T A R . 1 . 1 1 TR" .900 BBO* 1 2 4 . '4 C0» 7 .90 TC'CO* 7 . 1 9 3 CR.r 

""YH6TY-i-B".'B'T*_V "75"i"66"9"78""B"SfiR." i ' . T l TR"s .900 BBO* 1?4. '4 CO* 7 .90 TOCO* 7 . 1 9 3 CR'f 
T H B T A . 1 2 0 . 0 Z ' D ' L 0 0 0 0 1 3 . 1 B S T A R . 1 . 1 1 T R . . 900 BBO. 124 . " 4 CO* 7 .90 TOCO* 7 . 1 9 3 CR'f 
"THB"f"A.i2"6.6 - • - • L"2560"i"6"."3" B S T A R . i i . i i "T«. . 900 BBO* 124 . " '4 CO* 7 . 9 0 T O C O . 7 . 1 9 3 CR'f 

P. . 0 0 I * 1 BBR: 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 1 

"". 01 
. 0 1 
. 0 2 
. 0 7 
. 2 8 
. 4 1 

1 . 0 7 
P: 1 .69 
P. 3 . 7 8 
P. 6 . 6 6 
P . 1 0 . 4 4 

* p . 

*ps 

• ps 

T s 
Is 
l"s 
L 
L 
Is _ 

To"'8 
Is 9 
I . 1 0 
L U 
1 . 1 2 
L 1 3 
i s 14 
1 . 1 5 
1 . 1 6 
1 . 1 7 
L I S 

"B"BTH 
BBR: 
BBRs" 
BBR* 
BBR = 
8BR = 
BBR: 
BBR: 
BBR:" 
BBR: 
BBR: 

JBR* 
BBR*" 
BBR = 
B8R=" 
BBR* 
BBRs 

1 2 3 . 1 9 
l?3.Sfl 
1 2 3 . 1 8 
1"?"3"."58"' 
1 2 3 . 3 8 
123718" 
1 2 3 . 3 8 
1 2 3 . 3 8 
1 2 3 . 1 3 
i ? 3 . 3 3 
1 2 3 . 1 3 
1 2 3 . 5 8 
1 7 3 . 3 8 
1 7 3 . 1 8 
i?3.ja 
173.19 
123.18 
123.18 

.c.¥_1YR?--l-_'-T.§.R?-E.CT__AT__A_l_. 7.19287 AY. 1033101. S5829 

"THETAV105".0 
THETA.105.0 
'YHBfT-ioJTo" 
THETA.105.0 
THETA.105.0 
.T_.E.t»»lO5_,.0. 
THETA.105.0 
THETA.105.0 

Z«-TJs " 
_Z«0» 
Z»D~« 
Z'D. 
Z'Ds 
_Z»J_... 
Z«D« 
2«D» 

" 517:7 
1035.3 

THETA.105 
.-THBT.A.105. 
THETA.105 
THETA.109.0 
THETA.109.0 
THETA.109.0 

Z*D« 
.Z.».D._. 
Z'O. 
.Z'D... 
Z'D' 
Z*D» 

1353.0 
2070.6 
2588.3" 

...5.176.. 5.. 
10353.0 
15529.5 

9STAR"." 
BSTARs 

20706.1 
..25.8S.2..6. 
51765.1 

103530.3. 
155295.4 
207060.6 

BSTARs 
9STAR. 
8STAR. 
aSTJ-Rji-
BSTAR. 

BSTAB" 

THETA.105.0 
..THET...105..0. 
THETA.105.0 

Z'D* 
.Z__D->. 
Z'Os 

258825.7 
.388238.4.. 
517651.5 

BSTAR. 
BStAR"_ 
BSTAR. 
J-STARi. 
BSTAR. 
RSTAR. 
BSTAR. 
BJ-TJ-RJI-
9STAR. 

l.U TR. 
l.U TR. 
l.U TR. 
1.11 TR. 
I.ii TRs 

U__U-JR=_ 
1.11 TRs 
• U TRs 

1.11 TRs 
ll^U.JRs-
1.11 TRs 
1.11 TRs. 
l.U TRs 
1-11 TRs 

.900 BB0= 

.900 BBO= 

.900 BB0= 

.900 880= 

.900 BBO* 

.JlO_l-a8D=_ 

.900 880= 

.900 BBO* 

179.98 CO* 
179.98 C0= 
179.98 CO= 
179.98 C0= 
179.98 C0= 
1_79_.98 CO: 
179.98 CO: 
179.98 CO: 

1.11 TR* 
U__11__IJ_._ 
U . U TR. 

,900 BBO* 
..900 BBO" 
.900 BBO" 
.900 BBO* 
.900 BBO* 
.900 Rflos 

179.98 CO* 
.179.98 CO* 
179.98 CO* 
179.98 CO* 
179.98 CO* 
179.98 CO: 

. 900 BBO* 

.J-OO.BBO* 

. 900 BBO* 

1 7 9 . 9 8 CO* 
1.79.98 CO* 
1 7 9 . 9 8 CO. 

5 . 3 7 
5 . 3 7 
5 . 3 7 
5 . 3 7 
5 . 3 7 
5 . J 7 . 
5 . 1 7 

-5..JZ.. 
5 . 3 7 
5 . 3 7 
5 . 3 7 
5 . 3 7 
5 . 3 7 
3 . 1 7 
5 . 3 7 
3 . 3 7 
3 . 3 7 

TCCO* 
T C C O : 
T C C O : 
T O C O : 
T O C O : 
T C C O : 
T C C 0 » 
IG___J_*. 
T O C O . 
T C C 0 « 
TCCO* 
T C C O * 
T C C O : 
I C ' C O * . 
T C C O : 
TC'CO* 
T C C O : 

3 . 0 2 5 
3 . 0 2 5 
5 . 0 2 5 
5 . 0 2 5 
3 . 0 2 3 
5 . 0 2 5 
5 . 0 2 5 
1_JL22. 
5 . 0 2 5 
9 . 0 2 5 
5 . 0 2 5 

0 2 5 
0 2 5 
025 . 
0 2 5 
0 2 5 

5 . 0 2 5 

C R ' P . 
CR 'P : 
C R ' P . 
C R ' P . 
CR'P* 
CR'Ps 
CR'Ps 

£__•____. 
CR'P* 
CR'Ps 
C R ' P . 
CR'Ps 
CR'Ps 
_CJ_APs_ 
CR'P = 
CR'Ps 
CR'Ps 

.00 L 

.00 1 s 

.00 1 = 
L .00 

. l) 1 Is 
. 0 0 L 
. 0 1 la 

. . 6 1 j -s. 
. 0 1 L 9 
. 0 2 L I D 
.07 L U 
. 2 7 1=12 
.60 L 1 3 

.1 .06 L 1 4 . 
1 . 6 6 1 . 1 5 
3 . 7 2 1.16 
6 .57 L i 7 

BBR: 
BBR = 
8BR = 
3BR = 
RSR = 
BBR: 
BBR: 
BBR... 
BBR: 
BBR=__ 
BBRs 

BBR.=_ 
B B R : 

1 7 3 . 1 9 

1 7 3 . 0 9 
1 7 3 . 1 9 
1 7 3 . 1 9 
1 7 1 . 1 9 
U i . f l J . . 
1 7 3 . 0 9 
1 7 3 . 3 9 
1 7 3 . 0 9 
1 Z 3 . . . 9 . 
17 3 . II9 
1Z3..IL9. 
1 7 3 . 0 9 

BBR: 1 7 3 . 0 9 
BBBi._l73._L9., 
BBR= 1 7 3 . 0 9 

CURVES INTERSECT AT AX. 5.02496 AY. 447442.56679 

"THETAllOO, 
THETA*100. 
THETA'.'lOO, 
THETA.100, 

THETA.100, 
THETA.100, 
THETA.IOO, 
THETA.100, 

0 Z'D. 
0 Z'D" 
0 Z'D. 
0 Z«P» 

347.2 
694.3 

i041.7" 
1389.0 

THETA.IOO. 
THETA.100, 

0 Z'D" 
0 Z'D" 

6 Z«D". 
O-.Z.-.O.'.. 

1736.2 
3472,4 
6944.9 

10417.3 

BSTAR. 
BST.AR... 
BSTAR. 
BSTAR. 

THETA.IOO, 
THETA.JOB, 
THETA.IOO, 
THETA.100, 

0 Z«D« 
0 Z«D« 

THETA.IOO. 
THETA.100. 

0 Z«D. 
( Z..D. 
"o'Z'D". 
0 Z'D. 

13889.8 
17362.2 

BSTAR. 
SLS.t.A.RA. 
BSTARs 
BSJAfL« 
BSTAR. 
BSTAR. 

34724.4 
69448.8 

104173.2 
138897.6 

0 Z'D. 
0 Z»0» 

173622.0 
260433.0 

BSTAR. 
.B.S.TAJ__«_. 
BSTAR. 
.BS.IA-R... 
BSTAR. 
BSTAR. 

THETA.100.0 Z'D. 347244.0 BSTAR. 

.11 TR. 

.11 TR» 

.11 TRs 
U TR. 

.900 R80= 
,900 BBO' 
,900 BBO' 
,900 BB0= 

229.88 C0= 
229.88 COs 
229.88 C0= 
229.88 C0= 

. 1 1 TRs 
_.U..TR.._. 
. 1 1 TRs 
.•_l.i___t.i_;.. 
. 1 1 TRs 
. 1 1 TRs 

, 9 0 0 BBOs 
, 9 0 0 B B O 1 

r9"0fl~BBfls 
, 9 0 0 BBO* 
!"9"6"6 8 8 0 = 
, 9 0 0 BBQs 

. 1 1 TRs 

..U..IP... 

. 1 1 TRs 
• U TRs 
. 1 1 TRs 
• U TRs 

.900 BBOs 

.909 BBQ*. 

.90"o BB0 = 

.900 BB0= 

.900 BBO" 
•900 BBO" 

2 2 9 . 8 8 CO: 
229.SB CO: 
2 2 9 . 8 8 CO: 
2 2 9 . 8 8 CO" 
2 2 9 . 8 8 C0= 
2 2 9 . 8 8 C0= 
2 7 9 . 8 8 CO: 
2 2 9 . 8 8 C?= 
2 2 9 . 8 8 C0= 
2 2 9 . 8 8 C0= 
2 ? 9 . 8 8 CO: 
2 2 9 . 8 8 CQ: 

. 1 1 TRs .900 BBO* 2 2 9 . 8 8 CO* 

43 TCCO* 
43 TCCO* 
43 TCCO* 
4 3 TCCO* 
4 3 TCCO* 
43 TCCO* 
43 TCCO* 
43 T O C O : 

,43 T C C O : 
.43 T C C O : 
,43 TC'CO*" 
,43 TCCO* 
,43 T C C O : 
,43 T C C O : 
, 4 1 TCCO* 

,41 i c c o * 
, 43 TCCO* 

4 . 2 0 1 
4 . 2 0 1 
4 . 2 0 1 
4 . 2 0 1 
4 . 2 0 1 

2 0 1 
2 0 1 
2 0 1 
2 0 1 
2 0 1 
2oi 
2 0 1 
2 0 1 
2 0 1 
2 0 1 

4 .10 .1 _ 
4 . 2 0 1 

CR'P* .00 L 1 BBR = 218 00 
CR'P* .00 Is 2 BSR = 218 0.0 . . . . 
CR'Ps .00 L 3 BBR = 2l f l 00 
CR'Ps .00 L 4 8BR = ?IB 10 
CR'Ps .00 Is 5 B B R : 218 10 
CR'Ps .00 1 . 6 B B R : 218 00 
CR*P = . 0 1 L 7 BBR = 218 10 
CR'Ps . 0 1 1= 8 BBR = 218 10 
CR'R = . 0 1 1= 9 BBR = 218 10 
CR'Ps 
CR*P~S 

. 0 2 

. 07 
n o 
L U 

BBR* 
B B R : 

218 
218 

10 
10 

CR'Ps .27 L 1 2 B B R : 218 00 
CR'P* . 59 1=13 B 8 R : 218 00 
CR'Ps 1 .04 1.14 BBR* 218 10 
CR 'P : 1 .64 L l 5 8BR = 218 10 
CR'P* . 
CR'R* 

3 . 6 7 
6 . 4 8 

1=16 
1.17 

BBR* 
BBR: 

218 
218 

10 
so 
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.900 880= 

.900 880= 

.900" 880 = 
,900 BB0= 
.900 BBO* 
.900 BBO* 

THETAs 95.0 Z«Ds 174.2 BSTAR. 11.11 TR. 
THETA" 95.0 Z*D« 348.4 &STAR. U.U TR = 
THETA". 95.0 Z«D« 522.6 BSTAR. U.TlTRs 
THETA. 95.0 Z«0. 696.8 BSTAR. U . U TR. 
THETA. 95.6 Z«D« 871.0 BSTAR. TT.Tl TR = 
THETAs 95.0 Z«D« 1741.9 BSTAR. U . U TR. 
THETA. 95.0 Z«D. 3483.8 BSTAR. U . U TR= 
THETA. 95.0 Z«D« 5225.8 BSTAR. U . U TR. 
THETA. 95.6 Z*D« 6967.7 BSTAR. ii.ii "TR. 
THETA. 95.0 Z*0» 8709.6 BSTAR. U . U TR. 
TH-TA. 9376".»D« 17419.2 BSTAR. ii.ii TR. 
THETA. 95.0 Z«D" 34838.3 BSTAR. U . U TR= 
THETA. 95.0 Z*D> 52257.5 BSTAR. U . U TR. .900 BB0 = 
THETA. 93.0 Z*D« 69676.7 BSTAR. U . U TR« .900 BBO" 
THETA. "99.6 Z"«D« "87095,8 BSTAR. U . U TR= .900 BB0 = 
THETA. 95.0 Z«D« 130643.8 BSTAR. U . U TR. .900 880 = 

,900 BBO* 
,900 BB0= 
,900 880= 
,900 BB0> 
,900 BB0= 
,900 BBQ. 

326.11 
326.11 
326.11 
326.11 
326.11 
i26.ll 
326.11 
326.11 
326.11 
326.11 
326.11 
_326_._11 
326~.ii" 
326.11 
326.11 
326.11 

C0 = 
C0 = 
CO: 
CO: 
C0 = 
CO: 
CO: 
C0 = 
CO: 
CO: 
CO: 
CO' 

co = 
co = 
co= 
COs 

2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 
2 . 8 3 

T C C 0 = 
T C C O : 
T C C O : 
T C C O : 
T C C O : 
TCCO=_ 
T C C 0 = 
T O C O : 
T O C O : 
T O C 0 = 
T O C 0 = 
T C C 0 = 
T C C O : 
T C C O : 
T C C O : 
T C C O : 

2.722 
2.722 
2.722 
2.722 
2.722 
2.772 
2.722 
2.722 
2.722 
2.7?2 
2.722 
2.722 
2.722 
2.72? 
2.722 
2.722 

CR'P: 
CR'P' 
CB.os, 
CR'Ps 
CR'P: 
CR'P: 
CR'P. 
CR'Ps 
CR'Ps 
CR'P. 
CR'Ps 
CR'Ps 
CR'P = 
CR'Ps 
CR'PS 

.00 

.00 
,00 
.00 
.00 
.00 
.01 
.01 
.01 
.02 
.07 
.?6 
.57 

1.02 
1.60 

Bl"R"= 

BBR = 
B B R : 
BBR: 
BBR: 
88R: 
BBR* I: 

L 8 BBR: 
1= 9 BBR: 
L10 BBR: 
1:11 B8R: 
1.12 BBR: 
L13 BBR: 
1=14 3BR= 
1.13 BBR: 

CR'R: 3.58 1=16 BBR: 

"ToT. 6i~ 
314. .1 
304.61 
304.61 
304.61 
304.61 
30 4."61 
314.61 
304.61 
304.61 
3f 4.61 
30 4.61 
304.61 
304.61 
304.61 
304.61 

CURVES INTERSECT AT AX* 2.72208 AY= "111835.46144 

AZIMUTH or PATH OF SIQHT WITH RESPECT TO SUN IS 45 DEGREES 

ZENITH "OF "PA t"H"0"F"S tQHT" • 180"" DISTANCE TO" TARGET AXIS a 5 ALTITUDF = 1667644 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT » 165 DISTANCE TO TARGET AXIS = 574813 ALTITUDE_ = _ 2144655 CONTRA? T IS °3SITIVb 

" Z E N I T H O T P A T H " OF S I G H T S ISO " D I S T A ' N C - T O " TARGET AXIS S 1062735 ALTITUDE : 1840884 CONTRAST IS PDSlTIVfc 

ZENlTH OF PATH OF SIGHT s 135 DISTANCE TO TARGET AXIS s 1S0S989 ALTITUDE : 1*06085 C1MTRAST Is PJSITlVfa 

"Z"E"N"rT~H""0F""P"A"T"H"""0T"S"rG"H"T""V"i"j6"" D.sf"A"NCE""fb""TARGET AXIS s 1792719 ALTITUOE = 1035102 CONTRAST IS PDSlTIVfc 

ZENITH QF PATH OF SIGHT s l 0S DISTANCE TO TARGET AXIS s 1669674 ALTITUDE = 447443 CONTRAST IS POSITIVfc 

"Z^NTT"H""OT""PATH""flr"SrB"HT""i"T6'6"""DrsTAN"C¥"TO "TAR6.T" AXIS s 1569351 "ALTITUDE = 276714 CONTRAST fS PDSftlVt' 

ZENITH OF PATH OF SIGHT s 95 DISTANCE TO TARGET AXIS s 1276872 ALTITUOE s 1 U 8 3 5 CONTRAST IS P3SITIVE 

-AitMUTJ-
THETA.180.0 Z 'D 
THETA.180.0 7 .D 

-OF__e_U-l_OE-S.l.__HI-
2 0 0 0 . 0 BSTARs 
4 0 0 0 . 0 RSTAR. 

_il-_-.__BEjP£CX 
U . U TR. 
U . U TR» 

X0L_S.U-.- I 
900 BBO* 

•900 RBO 

S. -90-
197 . 
1SX, 

DE.GREES-
80 CO* 
30 CO* 

4 . 9 5 
4 -95 

TC'CO: 
T C C O : 

4 . 6 5 5 
4 . 6 5 5 

CR'P* 
CR'P* 

L 1 BBR* 
L 2 BBR: 

1 8 9 . 1 3 
1 8 9 . 1 3 

THETA.180.0 Z ' D ' 
..THSI_*._l8_l._L_Z.'.D.. 
THETAslSO.O Z'Ds 
.TKej_A._18J_,_l_Z..D_. 
THETA.180.0 Z»D« 
THETA.180.0 7.D. 

6000.0 BSTAR. 
._._8_0_O.Q_J_.J_SX»Rs_ 
10000.0 BSTARs 
_260J-0.,-0-.BSIA_l._ 
40000.0 BSTAR. 
60000.0 RSTAP. 

U.U TR. 
-_11__.1JL_J_R._ 
U.U TR. 

__ll__.U_JLB_«_ 
U . U TR. 
11-11 TRs 

.900 BBO* 
_J_DJ1__1BJ1.* 
.900 BBOs 

J_?0JLJ_BJ___ 
.900 BBO* 
.900 RBO* 

197, 
19 7, 
197, 
1*7, 
197, 
197. 

80 CO* 
en. c.o.:_. 
ao co* 
°_L_C0=. 
80 co* 
80 CO: 

4.95 
_4.55_ 
4.95 
_4.45 
4.95 
4.95 

T C C O : 
. I C C 0 = 
T C C 0 = 
I C C O * 
T C C O * 
TC'CO. 

4 . 6 5 5 
4 . 6 5 5 
4 . 6 5 5 
4 . 6 « 
4 . 4 5 5 
4 . 6 5 5 

CR'P. 
CR'P? 
CR'P. 
-CS«P_=_ 
CR'P. 
CR'P* 

.00 

.00 

.00 

.60. 

.01 
__JLL 

I. 3 BBR* 
I * __4-BJlB=-. 

1: 5 B B R : 

_I s__4_-BJ}R_=_. 
BBRs 

BBR' 

189.13 
185__13_ 
189,13 
18S._13. 
189.13 
189,13 

THBTA.180.0 Z'D. 
-_tH_-TA.180_i0-Z_.-Q. 
THETA.180.0 Z'Ds 

_.tHE.T_A_.1.8B_t0__Z_._Il_. 
T H E T A s l S O . O Z ' D. 
THETA.180.0 7.D. 

80000.0 BSTAR. 
.3_0010_l._L.flST-A_as_ 
200000.0 BSTAR. 
..4J10_l_0_l._l.__tSTJ_R_l_ 
400000.0 BSTAR* 
800000.1 RSTAR. 

U . U TR» 
. U . - l l . t R . . 

U . U TR. 
_±l._ll__tJ_._ 

U . U TR. 
1 1 - 1 1 TR. 

. 900 BBO' 

.J-OJL BBO." 

. 900 BBO* 

.AOi .aBB. . 

. 900 BBO' 

. 900 BBO' 

197, 
197, 
197, 
1-9 7_ 
197, 
197, 

80 CO* 
80 C0_= 
ao CO* 
8_L_C_0_=_. 
80 C0 = 
80 C0 = 

4 . 9 3 
4._i5 
4 . 9 5 
_4.45_ 
4 . 9 3 
4 . 9 5 

TC'CO" 
T C C 0 = 
T O C O : 
I C ' C O : 
T O C O : 
T O C O : 

4.455 
4.655 
4.455 
4.655 
4.455 
4,655 

CR'P. 
CR'Ps 
CR'PS 
.CR»P = 
CR'P. 
C_R»P. 

.01 

.02 

.07 

.JL7. 

.59 
1.09 

1= 9 BBR= 
_I_=_10_ 8J»R=. 
L U BBR* 
_I_=12_ BBB_=_. 
1=13 BBRs 
1.14 BBRs 

189.13 
185..13. 
189.13 
18A_J_3_ 
189.13 
189.13 

THBTA*186.0 Z'O 
..tH.ET.A_.18_0tJ_ZL._D. 
THBTA.180.0 Z'D 

1000000.0 BSTAR. 
•1_5_0_0 Q_0_0 j_6_JlSiAR._ 
.2000000.0 BSTAR. 

U . U TR. 
_ll-ai_TR._ 
U . U TR. 

900 BBOs 
.990 _BJ). 
.900 BBO3 

197. 
197. 
197, 

80 CO* 
90 C6_=_ 
80 CO* 

4.99 
4.95 
4.95 

T O C O * 
T C C O * 
T O C O * 

4 . 4 5 5 
4 . 4 5 5 
4 . 4 5 5 

CR'Ps 
CR'Ps 
CR'PS 

1.65 
3,71 
6.54 

1=15 BBR= 
L16_B_BR_=. 
L i 7 BBR: 

189.13 
185UJ 3. 
189.13 

CURVES INTERSECT AT Ax. 4-65538 AY» 1667644.05591 

""T"HB"T"A"."i"6"9", 
THETA.165, 
T"HB"f"A".i6», 
THETA.165, 
THBTA.165, 
THETA.165 
THETA.165 
THBTA.165 
THBT'A.165 
THETA.165 

0 Z.'Ds" 
9 Z'Ds 
0"Z"»"D"»" 
0 Z » D . 

"i"9"3i"."8" 
_3863.6 
'"5"795."4" 
7727.2 

BSTAR. 
9STAR. 
BSTAR. 
BSTAR. 

"i"i7ii""t"R"i" 
u . U TR. 
i i . i i "TR. 
U . U TR« 

. 900 BB0= 

.901} BB0 = 

. 9 0 0 BBOs 
•900 BBO' 

187 . 
. 1 8 7 . 
187 . 

.187 . 

11 CO. 
11 co= 
11 CO"' 
11 r o = 

4 . 4 0 
4 . 4 0 
"4; 4"0 
4 . 4 0 

T O C 0 = 
TC'CO: 
TCCOs 
TC'CO" 

4 . 1 2 5 
4 . 1 2 5 
4 . 1 2 5 
4 . 1 2 5 

CR'Ps 
CR_'P= , 
CR'Ps 
CR'Ps 

.00 

.00 

.00 

.00 

1= TBBRV 
L 2 BBRs 
r«"""3""B"SR"."' 
Is 4 BBRs 

179.51 
179.51 
179". 51 
179.51 

THETA.165, 
THE-TA.145, 
fHETA".145, 
THBTA.145, 
T"HETA"«i45, 
THBTA.145, 

0 Z ' O . 
0. Z»D. 
0 Z»D. 
? Z»D« 
0 Z»D"« 
0 z « p . 
0 Z*D* 
B__ZAD_. 
0 Z * D . 
9__ZAD_._ 
0 Z»D« 
________ 

9 4 5 9 . 0 
1 9 3 1 8 . 0 
3 8 6 3 6 . 1 
5 7 9 5 4 . 1 
"77272.2 
9 6 5 9 0 . 2 

1 9 3 1 8 0 . 5 
38636J. .9 
5 7 9 5 4 1 . 4 
77272_1_9 
9 6 5 9 6 2 . 4 

1 4 4 8 8 5 3 . 6 

BSTAR. 
BSIAR. 
B~STAR. 

.9S_I_A_R_._. 
BSTAR. 
BSTAR. 
BSTAR. 
B_ST_AEL._ 
BSTAR. 
_LSJ.AR._ 
BSTAR. 
BSTAR. 

U . U TR« 
U . U TR. 
i i . i i TR. 
U . U TR« 
1 1 . 1 1 TR". 
^•^i TR. 
U . U TR> 

- l l U l . T . R . ? . 
1 1 . 1 1 TR. 

_-Llj-ll._T.Rf_ 
U . U TR. 
U . U TR. 

. 900 BBO* 

.900 BBO* 

.900 BBO* 

.900 BBO* 

.900 BBO. 

.900 BBO" 
4 . 4 0 
4 , 4 0 
4 . 4 0 
4 . 4 0 
4 . 4 0 

. 4_4IL 
THETA.165.0 Z » D . 1 9 3 1 8 0 4 . 7 BSTAR. U . U TR. . 900 BBO" 1 8 7 . 1 1 CO* 4 . 4 0 

. 900 BBO* 
_90Jl J}B0« 
.90 0 BBO* 
•_9_0J)_JlB0. 
. 900 BBO. 
. 900 BB0» 

187 . 
187 . 
187 . 
187 . 
187 . 

.liz., 
1 8 7 . 
1 8 7 . 
1 8 7 . 
1 8 7 . 
1 8 7 . 

- 1 5 7 . 

11 CO* 
11 CO* 
i i co* 
11 co* 
11 co* 
11 CQ: 
11 CO* 
11 CO* 
11 CO* 
11 CO* 
11 co* 
__l_c_L=. 

4 . 4 0 
4 . 4 1 
4 . 4 0 
4 . 4 0 
4 . 4 0 
4 . 4 0 

T O C O * 
TOCO* 
T C C O * 
TCCOs 
T O C O * 
T C C O * 
TCCOs 
T O C O : 
TOCOs 
T C C 0 = 
T C C O . 
TOCOjL. 
T O C O : 

4 . 1 2 5 
4 . 1 2 5 
4 . 1 2 5 
4 . 1 2 5 
4 . 1 2 5 

_4_.1_25_ 

CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 

4 . 1 2 5 
4 . 1 2 5 
4 . 1 2 5 
4 . 1 2 5 
4 . 1 2 5 

-4_.12J__ 
4 . 1 2 5 

C R ' P . 
CR'P* 
C R ' P . 
CR'P" 
CR'R" 
CR*P=_ 
CR'Ps 

. 0 0 

. 0 0 

. 0 1 

. 0 1 

. 0 1 
_ _ 0 2 . 

. 0 7 

. 2 7 

. 6 0 
1 .06 
1 .66 
3__72 
6 . 5 6 

5 BBRs 
6 BBR: 
7 BBRs 
8 BBR: 
9 "BBR":' 

L 1 0 BBR = 
L U BBR = 
1=12 BBR: 
1 . 1 3 BBR: 
1 . 1 4 BBR: 
1=15 BBR= 
1=16 BBR= 

1 7 9 . 5 1 
1 7 9 . 5 1 
l"79". 51 
1 7 9 . 5 1 
179". 5 1 
1 7 9 . 5 1 
1 7 9 . 5 1 
1 7 9 . 5 1 
1 7 9 . 5 1 
1 7 9 . 5 1 
1 7 9 . 5 1 
1 7 9 . 5 1 

1.17 BBR. 1 7 9 . 5 1 

.-CU_R.yE_S__I_NTEJ_S_EC_T_AT__A____ 4_12_468_ AY" 1 5 1 8 1 9 9 . 9 2 4 6 2 
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THETA.150, 

..TJ_-Lt»..l_>.9j 
THBTA.130, 
THBTA.130, 

"T"H6'T"A"."i3"6' 
THETA.150, 
THBTA.130, 
THETA.150 
TH-YA"."i90 
THETA.156 

0 Z»D« 
.i.JfP.K. 
0 Z»D. 
0 Z*D. 

1732, 
3464, 
"5i"9"6"; 
6928, 

0 Z'D' 
0 Z'D' 

8660 
17320, 

1 BSTAR. 

l..B.S_I.A.8_._. 
2 BSTAR. 
2 BSTAR. 

U . U TR. 
__U..T-R_.-

1 TR. 
1 TR. 

"THiYiViso. 
THETA.150, 

0 Z»D. 
B Z'D" 
0" Z".D"« 
0 Z'D» 

34641 
51961, 
"692S2", 
86603, 

3 BSTAR. 
6 BSTAR. 

THETA.150 
THETA.ISO 
THBTA.130" 
THRTAMSO, 
THETA'150, 

0 Z»D« 
0 Z . D * 
0 Z»D« 

0 Z ' D " 
0. Z»D«1 
0 Z * D * 1 

173204 , 
34441j__ 
5194"l7, 
492823 . 
844"6~2~9, 
299.0.4.4, 
732059 . 

2 BSTAR. 
8 BSTAR. 
4 B"S"T"A"RS " 

0 BSTAR. 
0 BSTAR. 
9 BSTAR. 
9 BSTAR. 
8 BSTAR. 
8 BSTAR". 
.7.. BStAJU 
6 BSTAR. 

1 TR. 
1 TR« 

.900 BBO* 

.90(1 BBp* 

.900 BBO. 

.900 BBO* 

.966 BBO* 
•900 BBO" 

184.73 CO* 
184.7? CO* 
184.73 COs 
184.73 COs 
184.73 COs 
184.73 CO* 

1 TR» 
1 TR. 
i"TR"i" 
1 TR. 
1 TR. 
1 TR» 

.900 BBO. 

.900 BBO' 

."90 6" BBO""" 

.900 BBO= 

."90b" BBOs" 

.900 8BQs 
1 TR» 
1 TR. 
TYR." 

l.U__tR._ 
l.U TR. 

.900 BBO. 

.900 BBOs 

.900 BBO* 

.900 BBO" 

.900 BBO* 

184.73 CO. 
184.73 COs 
184.73 COs 
184.73 CO* 
184". 73 COs 
184.73 C0= 
184.73 C0= 
184.73 C0= 
184.73 C0= 
184,73 co= 
184.73 C0= 

4 . 1 1 

TC'CO" 
TOCOs 
TCCOs 
TOCOs 
TOCOs 
TOC0 = 
TOCOs 
TCCOs 
TCCOs 
TCCO = 
TCCOs 
TCCOs 
TCCOs 
TC'CO: 
TCCO = 
TCCO = 
TCCOs 

3 . 8 5 5 
3 . 8 5 5 
3 .85S 
3 . 8 5 5 
3 . 8 5 5 

.3 .855 
3 . 8 5 3 
3 . 8 5 5 
3 . 8 5 3 
3 . 8 5 5 
3 . 8 5 5 
3 . 8 5 5 
3 . 8 5 5 
3 . 8 5 5 
3 . 8 5 5 
3 . 8 5 5 
3 . 8 5 5 

CR'Ps 
CR'Ps 
C R ' P ' 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps" 
C R ' P . 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
C R ' P . 
CR'R. 
CR'P» 
C R ' P . 

.00 
,00 
.00 
.00 
.00 
.00 
. 0 1 
. 0 1 
. 0 1 
. 0 2 
. 0 7 
. 2 7 
. 60 

1 .06 
1 .66 
3 . 7 2 
6 . 5 6 

1 BBRs 
2 BBR = 
3 "BBRs" 
4 BBR = 
3 "BBRs 
6 BBR: 

1 . 7 BBRs 
Is 8 BBR= 
L 9 BBRs 
L i O BBRs 
L U BBRs 
L 1 2 BBR = 
1=13 BBR: 
I . 1 4 BBR. 
L 1 5 BBR. 
L 1 6 BBRs 
L i 7 BBRs 

1 7 7 . 1 7 
1 7 7 . 3 7 
"177"."17" 
1 7 7 . 3 7 
177". 17 
1 7 7 . 1 7 
1 7 7 . 3 7 
1 7 7 . 1 7 
1 7 7 . 1 7 
177 . 17 
177 . "j"7 
I'-Zi-H 
177.17 
177.57 
17 7.37 
177.17 
177.37 

.CI__I.V?S_..I.NT.ER_SE.CT._A_T___A)!. _3.._854?2__ AY= 1 3 1 9 6 8 3 . 6 3 9 4 3 

""""THeTA."lS»."6"Z«lJ." 1 4 1 4 . 8 BSTAR. . 1 . 1 1 TR. . 900 BBO" 188 30 co. 3 .95 T C C O * 3 . 7 0 9 
THETA.135.0 Z»D" 2 8 2 8 . 9 BSTAR. L l . U TR. ,90Q BBO" 188 30 co= 3 .95 T C C O * J . 7 0 9 
THETA.135.0 Z ' D ' 4 2 4 2 . 7 BSTAR. L l . l l TR. . 900 BBOs 188 30 CO* 3 .95 T C C O * 3 . 7 0 9 
THETA.133.0 Z*D> 
T"H"fl"T_i.f3"*."0 "Z»D" 

9 6 9 6 . 9 BSTAR. 
7"67"i.£ BSTAR. 

._1_..1A 
l . U 

TR. 
"TRs" 

. 900 

.900 
BBO3 

BBO° 
183 
188 

30 
30 

CO* 
CO* 

3 . 9 5 
3 . 9 3 

TOCOs 
TCCOs 

3 . 7 0 9 
3 . 7 0 9 

THETA.135.0 Z ' D . 
""JHSYim'iS9'.'9'Yi0i 

1 4 1 4 2 , 3 BSTAR. 
"2"8"2"8"4"."3""BS"fA"R"i 

l . U 
i . i i 

TRs 
TRs" 

. 900 

. 900 
BBO' 
BBO". 

188 
188" 

30 
30" 

CO* 
co = 

3 . 9 3 
3 .95 

TCCOs 
TCCOs 

3 709 
3 . 7 0 9 

THETA.139.0 Z'Os 4 2 4 2 4 . 8 BSTAR. l . U TRs .900 BBO» 188 30 co = 3 . 9 3 TOCOs 
TCCOs 

3 . 7 0 9 
THBTA.139.B Z ' D ' 5 4 5 4 9 . 0 BSTAR. l . U TR. . 900 BBO. 18B 30 co = 3 . 9 5 

TOCOs 
TCCOs 3 . 7 0 9 

THETA.135.B Z ' D * 
'"*THB"T"A"."fSJ"."fl"""Z"»D"''" 

7 0 7 1 1 . 3 BSTAR. 
"f41»l2"."9""BS"fi"R. 

l . U 
i . i i 

TR. 
"TRY" 

. 900 
"."90"0 

BBO* 
BBOs 

188 
188 

30 
10 

co = 
CO: 

3 . 9 5 
3 . 9 3 

TCCOs 
TC.CO" 

3 . 7 0 9 
3 . 7 0 9 

THBTA.139.B Z * D . 
""""T"H"rTA"."lJ?7fl""Z"iD"."' 

2 8 2 8 4 5 . 0 BSTAR. 
"48"4_4"7"."»"BST»"R". 

l . U 
Li . i f 

TRs 
"TR." 

. 900 
". 900 

RBO' 
BBO* 

188 
188 

30 
10 

C0 = 
co* 

3 . 9 5 
3 . 9 5 

T C C O . 
T C C O . 

3 . 7 0 9 
3 . 7 0 9 

THBTA.139.0 Z ' D ' 5 4 5 4 9 0 . 0 BSTAR. l . U TR. .900 BBO. 188 30 CO* 3 . 9 5 TOC0 = 3 . 7 0 9 
THETA.139.0 Z ' D . 7 0 7 1 1 2 . 4 BSTAR. l . U TR» .900 BBO. 188 10 co* 3 . 9 3 T O C O . 3 . 7 0 9 
THBTA.139.B Z . D ' 1 0 6 0 4 4 8 . 8 BSTAR. L l . U TR. .900 BBO* 188 10 co* 3 . 9 5 TOCOs 3 . 7 0 9 

CR'Ps 
CR'P.. 
CR'P. 
CR'P. 
CR'P. 
CR'P. 
CR'P. 
C.R'PJL 
CR'P".' 
CR'Ps 
CR'P. 
CR'P* 
CR'P" 
CR'P. 
"CR"«o. 
CR'R. 

.00 
. JO. 
.00 
.00 
.00 
.00 
.01 

• PJ_ 
.01 
.02 
.07 
.27 
.40 

1.04 

I. 1 BBR. 
I. 2 BBR. 

I. 

BBR. 
BBR* 
BBR* 
BBR* 
BBRs 

180.5B 

________ 

Is 8 BBRs 

180.53 
180.53 
180.53 
180.58 
180.58 
180.58 

Is 9 BBRs 
L I O BBR* 
L U ~ BBRs 
1=12 BBR. 
L 1 3 BBRs 
L 1 4 BBR = 

1 .66 
3 . 7 2 

L I S BBRs 
L 1 6 BBRs 

1 8 0 . 5 8 
1 8 0 . 5 8 
1 8 0 . 5 8 
1 8 0 . 5 3 
1 8 0 . 5 8 
1 8 0 . 5 3 
1 8 0 . 5 3 
1 8 0 . 5 8 

•*ev«ves'"riiT'B'ft¥eff_v»vi- "3'."7"0"»"4"7 "A"Y»" iS"3»"3"4 7 . 4 3 4 i " i " 

T H B T A . 1 2 0 . 0 Z ' D . 1 0 0 0 . 0 BSTAR. l . U TR. . 9 0 0 BBO9 188 30 CO* 3 . 9 2 T O C O . 3 . 4 8 0 CR'P* .00 1 . 1 BBRs 1R0 58 
"""THBf»"."r*o"."6""r»"o"." 2"o"0"o"r"o""¥sT*R". L l . l l "TR""." 79"0"O""B"6"O". 188 10 CO* 3 . 9 2 T C C O * 3 . 4 8 0 CR'R* .00 L"2"BB"R"=" 180 58 

T H E T A . 1 2 0 . 0 Z ' D . 3 0 0 0 . 0 BSTAR. l . U TR. . 900 BBO. iae 30 CO: 3 . 9 2 T C C O * 3 . 4 8 0 C R ' P . .00 L 3 BBR: 180 58 

"""7HefA"."r26".T"2"."ov ""«lfO"07i""B5t"*R"." L l . l l TRi" 79"6"0" B"B0"s 188 30 CO: 3 .9? TOCO* 3 . 4 8 0 CR'Ps .00 1= "4 8B"R=" 180 58 
T H E T A . 1 2 0 . 0 Z . D * 5 0 0 0 . 1 BSTAR. L l . l l TRs .900 BBOs 188 30 CO: 3 . 9 2 T C C O * 3 . 4 8 0 CR'Ps .00 1 . 5 BBR= 180 58 
T H E T A . 1 2 0 . B Z«D« 1 0 0 0 0 . 1 BSTAR. l . U T » . .900 BBO3 188 30 CO: 3 .9? T C C O * 3 .480 CR'Ps .00 1 . 6 BBR. 180 53 
T H E T A . 1 2 0 . 0 Z ' D . 2 0 0 0 0 . 3 9S_T_A_V 1 , 1 1 TR. . 900 BBOs 188 30 CO: 3 . 9 2 T C C O * 3 .680 CR'Ps . 0 1 1 . 7 BBR= 180 53 
fHBt<«lT0"."0 z*b« 3 0 0 0 0 . 4 BSTAR. l . U TR. . 900 BBO» 188 30 CO: 3 . 9 2 T C C O * 3 .680 C R ' P . . 0 1 L 8 BBRs 180 58 

3 . 9 2 T C C O * 3 . 6 8 0 CR'P" . 0 1 I . 9 BBRs 180 58 
fHfiTA.i2fl"."B "Z»D« 5 0 0 0 0 . 7 BSTAR. 1 l . U TR. .900 RBO* IBS 30 CO: 3 .9? TCCOs 3 .680 C R ' P . . 0 2 L I O BBR* 1R0 58 
THETA.120.0 Z ' D ' 1 0 0 0 0 1 . 3 BSTAR. l . U TR. .900 BBO3 188 30 CO* 3 . 9 2 TCCOs 3 .480 

3 .680 
C R ' P . 
CR'Ps 

. 07 

. 27 
I s l l BBR: 180 58 

THBTA.120.B Z ' D " 2 0 0 0 0 2 . 6 BSTAR. 1 L l . l l TR. .900 BBO° 188 10 CO: 3 . 9 2 TOCOs 
3 .480 
3 .680 

C R ' P . 
CR'Ps 

. 07 

. 27 L 1 2 BBR: 180 5B 
THETA.120.B Z ' D . 3 0 0 0 0 3 . 9 B_ST.AR_. l . U TR. .900 BBO* 1.88 30 CO: 3 .9? T C C O * 3 . 6 8 0 CR'Ps .60 L i 3 BBR: 180 58 
THETA.120.0 Z'Ds 4 0 0 0 0 5 . 2 BSTAR. l . U TR. . 900 BBO* 188 30 CO: 3 .9? T C C O * 3 .480 CR'Ps .06 L 1 4 BBRs 180 59 
THBTA.120.0 Z ' D * 5 0 0 0 0 6 . 5 BSTAR. 1 l . U TR. , 9 0 0 BBO* 188 30 CO* 3 . 9 2 TCCOs 3 .480 CR'R. 1.66 L I S BBR: 180 ' 3 
fJ iCffs 1 2 0 . 0 Z»D« 7"5"06"09.8 9STAR". 1 l . U TR. .900 BBO* 188 30 CO* 3 . 9 2 TOCO* 3 .480 C R ' P . J .72 L 1 6 BBRs 180 58 

..QU*Y.E.?.._HT_U__LE_C.T_.A.T__A_(. .3_._4_7_?8_7 _ AY_ 743621 . 34.459. 

"TfiBT».l"ffr.T 
T H E T A . 1 0 5 . 0 
T H E T A . 1 0 5 . 0 
T H E T A . 1 0 5 . 0 

""THB'T»'.'i"o"J76" 
T H E T A . 1 0 5 . 0 

T H E Y A"«T0"S". 6" 
T H E T A . 1 0 5 . 0 

-Vfl.-" 
Z'D* 

THETA.105.0 
THETA*105.0 
THETA.105.0 
_THE.tA«103__l. 
THETA.105.0 
THETA.109.0 

Z«D" 
Z*D. 
"Z"»"D." 
Z ' D ' 

T.6"." 
Z'D' 

""5ir:y" 
1039.3 
1953.0 
2070.6 

"2"5"S"8":"3" 
9176.9 

"i5"5S"3"."o" 
19929.9 

"B'SYAR"."" 
BSTAR. 

Z'D. 
Z«D« 
Z«D.' 
_Z»J__-
Z'Os 
Z.D. 

20706.1 
29882.6 
"51763.1" 
.l__3_L3fl..l 
135293.4 
207060.4 

BSTAR. 
BSJAR. 
BSTAR. 
BSTAR. 
BSTAR." 
BSTAR. 
BSTAR. 
BSTAR. 
BS"f"AR. 

-BST-ABJ--

BSTAR. 
RSTARs. 

i"."ii"TRs" 
l.U TRs 

7966" BBO: 
•900 BBO* 

.11 TR. 

.11 TRs 

."lT"T"R". 

.11 TRs 

1 
1 
1 
1, 
i.ii "TRs 
l.U TR. 
l.U TR. 
l.U TR« 
1 .11 TR"s 

_U-ll-IJ-«-
1.11 TRs 
1-11 TR. 

.900 BBO' 

.900 880' 

.9"00 BBO" 

.900 BBO. 

.900 BBO* 

.900 BBO* 

.900 BBO* 

.900 BBO* 

."9"00 BBOs 
•iOJl.BBOs, 
.900 BBOs 
•900 HBO" 

200 

_2on 
200 
200 
200 
200 
200 
20 0 
200 
200 
200 
-2.10. 
200 
200-18 

18 COs 
18 CO* 
~ie co* 
18 co* 
18 CO* 
18 CO* 
18 CO* 
18 CO* 
18 CO* 
18 CO* 
18 CO* 
IB CO* 
18 CO* 

____£_ 

3 . 3 4 
3 . 5 4 
3 . 5 4 
3 . 5 4 
3 . 5 4 
3 . 5 4 
3 . 5 4 
3 . 5 4 
3 . 5 4 
3 . 3 4 
3 . 5 4 
3 . 5 4 
3 . 5 4 
3 . 5 4 

TCCOs 
TCCOs 
T C C O : 
T C C O * 
TCCOs 
T C C O : 
TCCOs 
TCCO = 
TCCOs 
TCCOs 
TCCOs 
TCCOs 
TCCOs 
TCCOs 

3 . 3 3 4 
3 . 3 3 4 
3 . 3 3 4 
3 .334 
3 .334 
3 . 3 3 4 

334 
334 
334 
334 
334 
334 

3 . 3 3 4 

CR'Ps 
C R ' P . 
CR'Ps 
C R ' P . 
CR'Ps 
CR'Ps 
CR'os 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 0 1 

. 0 1 

. 0 1 

. 0 2 

. 0 7 
. 2 7 
. 5 9 

Is 
L 
L 
L 
Is 
L 
Is 
Is 
Is 9 
L IO 
I s l l 
1*12. 
L I S 

3 . 3 3 4 C R ' P s l . O S 1 . 1 4 

BBRs 
BBR* 
BBR* 
BBR: 
BBR: 
BBR: 
BBR* 
BBR* 
BBR* 
BBR* 
8BR* 
B B R : . 
BBR: 
BBRs 

1 9 1 , 7 7 
1 9 1 . 7 7 
1 9 1 . 7 7 
1 9 1 . 7 7 
1 9 1 . 7 7 
1 9 1 . ' 7 
1 9 1 . 7 7 
1 9 1 . 2 7 
1 9 1 . 7 7 
1 9 1 . 7 7 
1 9 1 . 7 7 
191-22- . 
1 9 1 . 7 7 
1 9 1 . 7 7 

THETA.103.0 
..THETA'IOA.O 

Z ' D ' 
Z.3D... 

2 5 8 8 2 5 . 7 
-UB-23B..6. 

BSTAR. 
__Si«Rl_ 

l . U TRs 
- l_- .U_JRs_. 

900 RBO* 
..20.0 BBQs_ 

200 
.200 

IB CO' 
_1J_.C0.... 

3 .54 
. J .54 

TCCO* 
TCCO* 

3 . 3 3 4 
3 . 3 3 4 

CR'R. 
CR'P* 

1 . 6 5 
3 . 7 0 

1*15 
l « l i . 

BBR* 
BBR.*.. 

1 9 1 . 2 7 
1 9 1 . Z Z . 

CURVES INTERSECT AT A x . 3 . 3 3 4 4 1 AY* 3 6 4 9 2 2 . 5 9 9 5 7 

..tHETA.100__O..Z.O. .347.._J..aST.A.R......llJ.ll.JR.-...9-06.BB0* 
tHBTA.100.0 Z»D« 694.3 BSTAR. 11.11 TR. .900 BBO* 

..T(.»TA.100.tO..Z._0_.___..Ul41.7..aST_AELi_.__llJ.ll.IJ_s..._JOJl..flBO« 
THETAsIOO.O Z'D' 1389.0 BSTAR. 11.11 TR. ,900 BBO* 
THETA.100.0 Z'D. 1736.2 RSTAR. 1 1 . 1 1 TR' . 900 BBQ' 

2.29.88 CO" 2 . 9 3 TCCOs 2 . 7 7 8 CR'Ps 
2 7 9 . 8 8 CO" 2 . 9 3 TCCOs 2 . 7 7 8 CR'Ps 
2 2 9 . 8 8 C0s___.2.93 TC'CO* 2 . 7 7 8 C R . p . 
2 2 9 . 8 8 CO: 2 . 9 3 T C C O : 2 . 7 7 8 CR'P" 
2 2 9 . 8 8 CQ= 2 . 9 3 T C C O . 2 . 7 7 8 C R ' P . 

. 0 0 . L l.BBR_=_2_i_B_.J_Q_ 
,00 L 2 BBR. 2 1 8 . 0 0 
.J10..1* .J„BBR.:__,.1A1.10_ 
.00 L 4 BBR: 2 1 8 . 1 0 
.00 L 5 BBR: 2 1 8 . 0 0 

THBTA.100.0 Z ' D " 3 4 7 2 . 4 BSTAR. 1 1 . 1 1 TRs .900 BBO* 2 2 9 . 8 8 CO* 2 . 9 3 T C C O : 2 . 7 7 8 CR'Ps , 0 0 L 6 BBR: 2 1 8 . 1 0 



..tREl-AslO_O.JI._Z_.D_._____4.?_4_4_.9.JlSJ_AR._____UJ.ll.TR. .900 SB0 = 229.88 C0 = 
THETA.100.0 Z»D. 10417.3 BSTAR. 11.11 TR* .900 BBO* 229.88 C0= 

.JHETA.100.0 Z»D« 13889.8 5.SJAR. U . U TR. .900 8B0= 229.88 C0 = 
THETA.100.0 Z'D" 17342.2 BSTAR.' 11.li TR. .900 BBO= 229.88 C0= 
THETA.100.0 Z»D" 34724,4 BSTAR. 11.11 TR' .900 BB0= 229.88 C0= 
THETA.100.0 Z*D« 49448.8 BSTAR. 11.11 TR. .900 BBO' 229.88 CO: 

_THET_A_._100_._Q Z»_D«_ 104173.2 BSTAR. U . U TRs .900 BBOa 279.88 C0 = 
THETA. 100.0 Z»D« 138897.4 BSTA"R. li'.li'TRV .900 BBO* 279.88 CO* 
THETA.100.0 Z»D. 173422.0 BSTAR. 11.11 TR. .900 BBO* 229.88 CO* 
THEf W O O . 6 Z«D« 240433.0 BSTAR. ii.ii TR. 79"6o"880« "229."B8 C0~= " 

C_UR_1_E_S___I_NT_ERSE_CT__A_T__A_i!_. _2__.7_7_8.43__ AY_»__ 222219_.590_.0__ 

"THBTAV9576 "Z.tj i i7478""B"SY"A~R"."""""ii"7u"fR's" ","9"60 BBOs 2 7 5 . 0 2 C0 = 
THETA. 9 5 . 0 Z«D" 34B.4 BSTAR. U . U TR. .900 BBOs 2 7 3 . 0 2 CO = 
THETA. 9 5 . 0 Z ' D " 5 2 2 . 4 BSTAR. 1 1 . 1 1 TR. . 900 BB0= 2 7 5 . 0 2 CO: 

..THET_A_s_ 9 3 . 0 Z»Ds 6 9 4 . 8 aSJARs U . J J . TRs . 9 0 0 B_BO= 2 7 5 . 0 2 CO: 
THETAs 9 5 . 0 Z'Ds 8 7 1 . 0 BSTARs 1 1 . 1 1 TR. .900 BBO" 2 7 5 . 0 2 CO: 
THETA. 9 5 , 0 Z ' D " 1 7 4 1 , 9 BSTAR. U . U TR. . 900 BBO= 2 7 5 . 0 ? CO: 
THEfA. 9 5 . 6 Z»D« 34"83.8 BSTAR. i i . i i tRs""."900 BBOs 2 7 5 . 0 2 CO: 
THETAs 9 5 . 0 Z«Os 5 2 2 5 . 8 BSTARs 1 1 . 1 1 TRs .900 BBQs 2 7 5 . 0 2 CO: 
THETA. 9 5 . 0 Z«D. 6 9 6 7 . 7 BSTAR. 1 1 . 1 1 TRs .900 BBOs 2 7 5 . 0 2 "CO* 
THETA. 9 5 . 0 Z ' D : 8 7 0 9 . 6 BSTAR. U . U TR. . 900 BBO* 2 7 5 . 0 2 CO* 

"fHEY'Ai" 95". 6 "Z"*"D." ""i7"4"i9"72"BSTAR." " " " " " i i . Y i ' T R . .900 BBO* 2 7 5 . 1 ? CO* 
THETA. 9 5 . 0 Z»0» 3 4 8 3 8 . 3 BSTAR. 1 1 . 1 1 TR. . 900 BBO= 2 7 5 . 0 2 CO: 
THETA". 9 3 . 6 Z»D« 5"22"57"."5 BSTAR. l i . 1 1 TRi . 900 BBO* 2 7 5 . 0 2 CO: 
THETA. 9 5 , 0 Z»D» 6 9 6 7 6 . 7 BSTAR. 1 1 . 1 1 TR* .900 BBQs 2 7 5 . 1 2 CO^ 
THETA. 9 5 . 0 Z»D« 8 7 0 9 5 . 8 BSTAR. U . U TRs .900 BBO* 2 7 5 . 0 2 CO* 
THETAs 9 3 . 0 Z«Ds 1 3 0 6 4 3 . 8 BSTAR. 1 1 . 1 1 TR: . 900 BBO* 2 7 5 . 0 2 CO* 

2 , 9 3 T C C O * 2 . 7 7 8 CR'Ps 
2 . 9 3 T C C O : 2 . 7 7 8 CR'R: 
2 . 9 3 T C C O * 2 . 7 7 8 CR'R* 
2 . 9 3 T C C O * 2 .77B CR'R* 
2 . 9 3 T C C O * 2 . 7 7 8 CR'P:_ 
2 . 9 3 T C C O * 2.7~78 CR'R* 
2 . 9 3 T C C O * 
2 . 9 3 T C C O : 
2 . 9 3 T C C O : 
2 . 9 3 T C C O : 

778 CR'Ps 
778 CR'Ps 
778 CR'Ps 
778 CR'Ps 

0 1 = 7 B B R : 2 1 8 0 0 
0 1 = 8 B B R : 2 1 8 10 
0 1 : 9 B B R : 2 1 8 16 
0 2 = 1 0 BBR* 21 8 10 
07 • 1 1 B B R : 2 1 8 10 
2 7 s 1 2 B B R : 2 1 8 00 
5 9 = 1 3 B B R : 2 1 8 10 

1 04 = 14 B B R : 2 1 8 no 
1 . 6 4 = 1 3 BBR = 2 1 8 10 
3 . 6 7 = 16 B B R : 2 1 8 10 

2 . 2 6 
J___26. 
2 . 2 6 
2 . 2 6 
2 . 2 6 
2 . 2 6 
2 . 7 6 
2 . 2 6 
2 . 2 6 
2 . 2 6 
2 . 2 6 
2 . 2 6 
2 . 2 6 

_2.?6 
2 . 2 6 
2 . 2 6 

TCCOs 
JCCOs_ 
T C C O * 
TC'CO* 
TCCOs 
TCCOs 
TC'CO: 
TC'CO: 
T O C O : 
T O C O : 
T O C O : 
T O C O : 
TCCO: 
TCC0=_ 
TOCOs 
T O C 0 = 

2 . 1 6 4 

2-J.6. 
2.164 
2.164 
2.164 
2.164 
2.164 
2.164 
2.164 
2.164 
2.164 
2.164 
2.164 
2..164 
2.164 
2.164 

CR'Ps 

C_'P=_ 
CR'Ps 
CR'P. 
CR'P. 
CR'R. 
CR'P. 
CR'P=_ 
CR'P" 
CR«P = 
CR'Ps 
CR*P = 
CR'P. 
CR'P = 
CR'P* 
CR.P = 

,00 
,00 
,00 
,00 
,00 
,00 
,01 
,01. 
,01 
,02 
,07 
,27 
,58 
, 0 3_ 
.62 
,63 

SBR = 
BBR = 

258.63 
258.63 

BBR* 
BBR: 
BBR: 
BBR = 
BBR = 
BBR" 

258.63 
2S8.63 
2*8.63 
258.63 
258. 63" 
258.63 

L 9 BBR: 
L I O BBR* 
L 1 1 BBR: 
I . 1 2 BBR: 
L i 3 " B B R . 
L 1 4 BBR: 

2 5 8 . 6 3 
2 5 8 . 5 3 
2 5 8 . 6 3 
2 5 8 . 6 3 
2 5 8 . 6 3 
2 5 8 . 6 3 

L 1 5 BBR: 
L 1 6 BBR: 

2 5 8 . 6 3 
2 5 8 . 6 3 

""C"URWS"TNT"E"R"S"E"C-T AT" A?S 2 . 1 6 4 1 9 AY« 98905.46765 

AZlHUTH OF PATH OF SIGHT WITH RESPECT TO SUN IS 90 DEGREES v. 

ZENITH OF PATH'TJF SIGHT'S 180 DISTANCE TO TARGET XxTs" : 3 ALTITUDE : 166/644 CONTRAST IS •'OSITIVb 

ZENITH OF PATH OF SIGHT s 145 DISTANCE TO TARGET AXIS : 416919 ALTITUDP : 151H200 CONTRAST IS PDSlTIVfc 

"ZENITH OF PATH "OF S I G H Y " S " Y 5 0 " DISTANCE TO TARGET AXIS S 76l"8ft3" ALTITUDF : 13196B4 CONTRAST I ̂  POSITIv't" 

ZENITH OF PATH OF SIGHT s 135 DISTANCE TO TARGET AXIS s 1059480 ALTITUDE : 1059347 CONTRAST IS POSITIVfc 

ZENITH OF PATH OF SIGHT s 1J0 DISTANCE TO TARGET AXIS s 1291361 ALTITUDF = 74^6?! CONTRAST fs POSITIVE 

-ZENI_T_H_OF _PATH p_F___S_LQ_H_T__s..lJl5_._DIS_TA_NC_E. TO TARGET AXIS s 1361743 ALTITUDE s 364923 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT s m o DISTANCE TO TARGET AXIS = 1760791 " ALTITUDF": 222220 CONTRAST Is'^DSiYlVfr 

.ZBNITH OF PA.TH.OF SIGHT . 9 5 DISTANCE TO TARGET AXIS s U 3 0 9 7 0 ALTITUDF : 98905 CONTRAST IS POSITIVE 

- T O - S U N - 1 S - 1 3 5 - 0 £ J _ R E E S 
. 9 0 0 BBOs 1 9 7 . 8 0 C O : T H E T A s l S O . O Z ' D s 2 0 0 0 . 0 B S T A R . 1 1 . 1 1 T R . 
- T O - S U N - 1 S - 1 3 5 - 0 £ J _ R E E S 
. 9 0 0 BBOs 1 9 7 . 8 0 C O : 4 . 9 5 T O C O : 1 . 6 5 5 C R ' P : . 0 0 I s 1 B8R= 1 8 9 13 

T U R T A . 1 8 0 . 0 7 . D . 4 0 0 0 . 0 R S T A R . 1 1 . 1 1 T R . . 9 0 0 RR0= 1 9 7 . f l O O O : 4 . 9 5 T C C 0 = 1 . 6 5 5 C R ' P : . on I s 2 RRR: 1 B 9 1 1 
T H E T A . 1 8 0 . 0 Z ' D s 6 0 0 0 . 0 B S T A R . 1 1 . 1 1 TR» . 9 0 0 BBOs 1 9 7 . 8 0 C O : 4 . 9 5 T C ' C O : 1 . 6 5 5 C R ' P s . 0 0 I s 3 B B R : 1 8 9 13 

___-T_U_IJ. . i8 iL. f l ._r«_DA____i l .00Jl ._ l -__SX4R.__ — 1 1 _ _ 1 1 - I R . . _ _ --SLOJl BBO' _ 1_L?._.8_1_C0: 4 . 9 5 T C C O * 1 . 6 5 5 C R ' P s . 0 0 1 . . 4 . f l f l B = . - 1 8 5 . 1 3 
T H E T A s l S O . O Z ' O s 1 0 0 0 0 . 0 B S T A R . 1 1 . 1 1 T R . . 9 0 0 BB0= 1 9 7 . 8 0 CO* 4 . 9 5 T C C O : 1 . 6 5 5 C R ' P s . 0 0 I s 5 B B H : 1 8 9 13 

.___THET.A. lBH.Jl_ i ._L. -__2_10f l .O J _0__BS_U_l i__ — 1 1 ^ U _ J _ B _ . _ _ --9DJ1 jaBJL* . 1 9 7 ^ 8 0 . C O : 4 . 9 5 T C C O : 1 . 6 5 5 . C R ' P * - . 0 . 0 - L . 6 _BBB.=_ - 1 8 9 . 1-3 
T H E T A . 1 8 0 . 0 Z ' D * 4 0 0 0 0 . 0 B S T A R . 1 1 . 1 1 TRs . 9 0 0 B 8 0 = 1 9 7 . 8 0 C O : 4 . 9 5 T C C O : 1 . 6 5 5 C R ' P : . 0 1 I s 7 B B R : 1 8 9 13 
T u F T A . m n . n 7 . n . A n n n n . n R S T A B . 1 1 1 1 T R . . 9 n n RRns 1 9 7 . 8 1 O i l : 4 . 0 * . T C C O s 1 . 6 5 5 . 01 1 - 8 R R R : 1 H9 1 1 

T H E T A . 1 8 0 . 0 Z ' D * 8 0 0 0 0 . 0 B S T A R . 1 1 . 1 1 T R . . 9 0 0 BBO* 1 9 7 . 8 0 C O : 4 . 9 5 T O C O : 1 . 6 5 5 C R ' P s . 0 1 L 9 BBR: 1 8 9 13 
____THETA.18O-^0-ZJ_D_i- lODJ10JL._L_aST-AR-i-_ - l U l l _ I J - § _ _ . A 0 J 1 BflO-* 1 9 7 . 8 0 _C0_: _ - 4 . J . 5 T C C O : 1 . 6 5 5 CR«P.s - . 0 2 L I O BBRs. 1 8 9 . 1-3 

T H E T A . 1 8 0 . 0 Z ' D . 2 0 0 0 0 0 . 0 B S T A R . 1 1 . 1 1 TRs . 9 0 0 BBO* 1 9 7 . 8 0 C O : 4 . 9 5 T O C O : 1 . 6 5 5 C R ' P s . 0 7 I s l l B B R : 1 8 9 13 
____ lHETJLt l80 -^0-Z .__ l» -4 -10-10J l . IL_aST_iB- i__ - U , l l _ I J _ i - .A0_l_aBO-= _ 19.7_.8D CO:._ - 4 . 9 5 _ _ T C C O : ' 1 . 6 5 5 CR-'Ps_ - . 2 2 - L_1__..8J_B__ - 1 6 9 . _JJ 

T H E T A . 1 8 0 . 0 Z ' D . 6 0 0 0 0 0 . 0 BSTARs 1 1 . 1 1 TRs . 9 0 0 BB0= 1 9 7 . 8 0 CO* 4 . 9 5 T C C O : 1 . 6 5 5 C R ' P s . 5 9 L 1 3 B B R : 1 8 9 13 
T U P T A s l S O . O 7 . D . 8 0 0 0 0 0 . 0 R S T A D . 1 1 . 1 1 TRs . 9 0 0 R R O : 1 9 7 . R O H O : 4 . 9 5 • I C ' C O * 1 . 6 5 5 

1 . 4 5 5 
CR'PJ_. 
C R ' P : 

1 . 1 5 I S 1 4 RflRs 

1 . 6 5 L 1 5 B B R : 
1 8 9 
1 8 9 

13 
T H E T A . 1 8 0 . 0 Z ' D ' 1 0 0 0 0 0 0 . 0 B S T A R . U . U TRs . 9 0 0 B B O : 1 9 7 . 8 0 CO* 4 . 9 5 T C C O * 

1 . 6 5 5 
1 . 4 5 5 

CR'PJ_. 
C R ' P : 

1 . 1 5 I S 1 4 RflRs 

1 . 6 5 L 1 5 B B R : 
1 8 9 
1 8 9 13 

—_tHST.A.lB_UI_._2-»_D_»_15_0 0 Q6jO.Jl_JiST_AR.s__ _.II._.II_J-J_S__ ,_90J__J_B0 = 1 9 7 . 8 0 C0= 4 . 9 5 T C C O * 1 . 4 5 5 C R ' P : 3 . 7 1 L l 6 . _ B f l R . = 1 8 9 1 3 
T H E T A . 1 8 0 . 0 Z ' D * 2 0 0 0 0 0 0 . 0 B S T A R . U . U TRs . 9 0 0 BBO* 1 9 7 . 8 0 C O : 4 . 9 5 T C C O * 1 . 4 5 5 C R ' P s 6 . 5 4 L 1 7 B B R : 1 8 9 13 

CURVES INTERSECT AT Ay. 4.65538 ii* 1667444.05591 

THETA.165.0 Z'D* 

_T_HETA>165.0 Z'D. 

1931.8 BSTAR. 

3843.4 BST.AR.__ 
1 1 . 1 1 TR» .900" BBO": " i "98 .99"c6" : 

_ l l , l l _ T _ R s .900 -BBO: .198 .9 .9 CO: 
4 . 4 3 T C C O : 4 . 1 7 4 CR 'P : 

. 4 . 4 1 T C C O * 4 . 1 7 4 CR'P* 
.00 I : 
.00 I : 

1 BBR: 1 9 0 . 2 0 
2 B.BR: _l?J}._7_g_ 
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THBTA.149.0 
THBTA.149.0 
THBTA.149.0 

_I_iB.T.A..l#9,_0, 
THETA.169.0 

.I.H_B.T.A..1#.?_..0, 
THBTA.169.0 
tHBtft'lMiO 

Z«D« 5 7 9 5 . 4 
7 7 2 7 . 2 

T H B T A . 1 4 5 . 0 
..tHftlA" 1.4J...B. 

THBTA.169.0 
..T.W_IA!J-»?.-.0. 

THBTA.145.0 
THBTA.143.0 

Z*D* 9 4 9 9 . 0 
._MJi ! .~ lSMBL-L. 
Z . D . 3 B 4 3 4 . 1 
Z*.D..__5.7?.9.4.tl_ 
Z ' D " 7 7 2 7 2 . 2 
7 . D . 9 4 9 9 0 . 2 

BSTAR. 
RSTAR. 

Z ' D . 1 9 3 1 8 0 . 9 
.Z_._0..__J_«M4J-.J-
Z»D« 9 7 9 5 4 1 . 4 
J»D . 77272_t__» 

"Z<0. V 6 5 9 0 2 . 4 
7 . D . 1 4 4 B 8 5 3 . 6 

BSTAR. 
.Bil-AJ!... 
BSTAR. 

_BST.AJ_.-
BSTARs 
BSTAFII 

1 1 . 1 1 TR. 
^ • a TR. 

BSTAR. 
.BST.AM 
BSTAR. 

.ASJ-AS." 
BSTAR. 
BSTAR1 

1 1 . 1 1 TR" 
_1JL.11..IR«-
1 1 . 1 1 TR. 

_ U . 1 1 - . T R . . 
1 1 . 1 1 TR" 
U . U TR' 
U . U TR« 

.11.-.U.JJ-... 
1 1 . 1 1 TR. 

.JL1J.U-.TB". . 
11 .11 TR. 
U - U TR. 

.900 
• 900 
. 900 
_9_0.0. 
.900 

.L?.0_0. 
. 900 
. 900 

BBOs 

900 
-J.0J1. 
. 900 
_.9_0.0.. 
. 900 
3M. 

BBO* 
BiO*„ 
BBO* 
BBO.'.. 
BBO' 
J_fLD_ 
BBO* 

.fiB_l__ 
BBO" 
J1B-0.!. 
BBO" 
BBO' 

1 9 8 . 9 9 CO* 
1 9 8 . 9 9 CO. 
1 9 8 . 9 9 CO* 

.15>.8_.-?8._CJ_?_-
1 9 8 . 9 9 CO. 

.19_8_._?9__CJ_«_ 
1 9 8 . 9 9 CO* 
1 9 8 , 9 9 CO* 

4 , 4 3 
_4__.11. 

TCCO" 
T C C O . 

4 . 4 3 
.1.4.3. 
4 . 4 3 
Ai.4.3. 
4 , 4 3 
4 . 4 3 

TCCO" 
TCCO = 
T C C O * 
TCCO_« 
TC'CO" 
T C C O . 

4 . 1 7 4 
4 . 1 7 4 

CR'P" 
C R ' P . 

1 9 8 . 9 9 CO* 
_19.8_.99. Cfl; _. 
1 9 8 . 9 9 CO* 
1 9 8 . 9 ? CO* 

" 1 9 8 . 9 9 CO* 
1 9 8 . 9 9 CO* 

4 . 4 3 
A . A 3 . 
4 . 4 3 
.___«. 
4 . 4 3 
4 . 1 3 

TOCOs 
TOCO" 
T C C O . 
TOCOs 
TOCOs 
TOCOs 

4 . 1 7 4 
.4...174 
4 . 1 7 4 

_«._17_4_ 
4 . 1 7 4 
J.174 
4 . 1 7 4 
4 . 1 7 4 
4 . 1 7 4 
4 . .174 
4 . 1 7 4 

J.t12_L 

CR'R" 
C R ' P . 
C R ' P . 
C_R_*P.«. 
CR'P" 
C R ' P ' 

.00 

_____ 

C R ' P . 
.CR'P* 
CR'P* 
CR_*P_. 
C R ' P . 
C R ' P . 

. 0 0 

. 0 0 

. 0 1 
. . .01 

. 0 1 

_-Ji. 

3 BBR. 
4 9BR. 
5 BBR* 
4 BBR* 
7 BBR* 
8 B8R* 
9 BBR* 

1 9 0 . 2 0 

THBTA.145.0 Z » 0 . 1 9 3 1 8 0 4 . 7 BSTAR. 1 1 . 1 1 TR. . 900 BB0» 1 9 8 . 9 9 C0= 4 . 4 3 TC'CO" 4 . 1 7 4 C R ' P . 

. 07 

.27 . 

. 5 9 
1. .05 . 
1 . 4 5 
L.-Z. 

4 . 5 3 

L I O BBRs 
l . U BBRs 
L 1 2 . BBRs. 
L 1 3 B8R. 
1*14 BBR. 

T." l9"BBR. 

1 9 0 . 2 0 
190.?Q 
190 . 2_0 
190.?Q 
190".20 
1 9 0 . 2 0 
1 9 0 . 7 0 
1 9 0 - 2 0 . 
1 9 0 . 7 0 
1.90. ?Q 
1 9 0 . 2_0 

L 1 7 BBR* 1 9 0 . 2 0 

.....CW_V.E.S..INtEJ?S_=CT. AT__AX... 4 J A 7 . 3 B J S _ . _ A Y . 1 5 2 8 8 4 2 . 7 4 9 2 7 

THRTA.i»6.o 
.T.MB.t.A..l?.5...0_ 
THETAslSO.O 
THBTA.190.6 

"tr.lYi"."i9"B"."fl" 
THBTA.150,0 

THBTA.150.fi 
THETA.190.0. 
TH"i"T"A"."i"90".fl 
THETAslSO.0 

T H ' E Y A . 1 9 0 . 0 
THBTA.190.0 

Z»D« 

XtP.K 
Z*D« 
Z ' D " 

"Zif i ." 
Z»D» 

17S2.1 
3444 .1 

""J196 .2" 
4 9 2 8 . 2 

"""S6"4"0."3" 
1 7 3 2 0 . 4 

THETA.196.B 
,.TH.E_T_A.fl5.0.._J. 

THETA.150.0 

THETA.150.0 

Z * D . 
Z ' D " 
Z«D". 
1*0* 
Z»0". 
i»D' 
Z'Ds 

Z * D . 

3 4 6 4 1 , 2 
5 1 9 4 } . 8 

" 6 9 . 8 2 . 4 
8 4 6 0 J . 0 

1 7 3 2 0 6 . 6 
14441jU$_ 

BSTAR. 

.BSIAB... 
BSTAR. 
BSTAR. 
BSTAR. 
BSTAR. 

1 1 . 1 1 
..l.l.-.U 

U . U 
1 1 . 1 1 
i i . i i 
u . u 

TRV 
_I._._ 
TR. 
TR. 

TR. 

.900 BBOs 
t900 BB0= 
'.900 BBOs 
.900 BBOs 
.906" BBO' 
.900 BBO* 

519417.9 
492823.8 
866029.8 

BSTAR. 
BSTAR. 
B"S"T"A"R. 
BSTAR. 
BS"T"A"R. 

BSTAR. 
BSTAR. 

BS.T.AJ.... 
BSTAR. 

11.11 

.u__u_ 
11.11 

A.U.U. 
U . U 

U.U 

TR. 
TR« 
TRV 
TR. 
TR. 
TR. 

11.11 
U . U , 
11.11 

TR. 
TR. 
TR. 

.900 BBO* 

.900 BBO* 

.900 BBO* 

.900 BBO9 

,900 BBO* 
.900 BBO* 
900 BBO* 
.900 BBO* 
"."900 BBO" 

226. 
.2.24. 
224. 
224. 
226. 

_ _ 2 _ 
226, 
226, 
226. 
226. 
226, 

_224, 
226, 
226, 
2?6, 

91 CO* 
91 CO* 
91 CO* 
91 CO* 
91 "COs 

__JL c0* 
91 COs ' 
91 COs 
91 CO's 
91 CO" 
91 COs 
91 COs 
91 COs 
91 COs 
91 COs 

3 . 3 8 
3 t 3B 
3 . 5 8 
3 . 3 8 
3 . 5 8 
3 . 5 8 
3 . 5 8 
3 . 5 8 
3 . 5 8 
3 . 5 8 
3 . 3 8 

. 1 . 5 8 
3 . 5 8 
3 . 5 8 
3 . 5 8 

TC.CO* 
TCCOs 
TOCOs 
TOCOs 
T C C O * 
T C C O * 
TCCOs 
TCCOs 
TCCOs 
TCCOs 
T C C O * 
TOCOs 
TOCOs 
TCCOs 
TOCOs 

3 . 3 9 6 
3 -394 
3 . 3 9 4 
3 . 3 9 4 
3 . 3 9 6 
3_394 

"3 .396 
3 . 3 9 6 
3 . 3 9 4 
3 . 3 9 6 
3 . 3 9 4 
3 . 394 
3 . 3 9 4 
3 . 3 9 4 
3 . 3 9 4 

Z«D. 1 2 9 9 0 4 4 , 7 BSTAR. U . U TR. .900 BBO* 2 2 6 . 9 1 CO* 3 . 5 8 TOCOs 3 . 3 9 6 

CR'P* 
CR'P* 
CR'P" 
CR'P* 
CR«P= 
CR'P" 
CR'P. 
CR'P* 
CR'P* 
CR'Ps 
CR'P. 
CR'Ps 
CR'P. 
CR'P" 
CR'P. 
CR'O. 

.00 

.00 

.00 

.00 

.00 
_.00 

.oi 

.01 

.01 

.02 

.07 

.27 

.59 
1.04 
1.64 

3.68 

BBRT 
8BR = 
BBR = 
BBR. 
BBR* 
BBR = 
BBR." 
BBR* 
BBR: 

1.10 BBR. 
1 .11 B8R. 
1*12 BBR. 
L13~ BBRs 
L 1 4 BBRs 
L 1 5 BBR: 
L 1 6 8BR = 

2 1 5 . 1 3 
2 1 5 . 3 3 
"255. 33 ' 
2 1 5 . ' 3 
2"l5"7l3"' 
2 1 5 , 1 3 
2 1 5 . 1 3 
2 1 5 . 1 3 
2 1 5 . 1 3 
2 1 5 . 1 3 
2 1 5 . 1 3 
2 1 5 . 1 ? 
2 < 5 . 53 
2 1 5 . 1 3 
2 1 5 . 5 3 

2 1 5 . 5 3 

CURVES INTERSECT AT Ax* 3 .39636 AYs 1 2 3 * 3 2 4 . 1 3 3 4 2 

THETA.135. 
' T H E T A ' 1 3 5 . 

THETA.135. 
THETA.135. 
THETA.135. 

"TH-TAs iJ* ; 
THETA.135, 

"tH-T'A."l"SS; 
THETA.135, 

0 Z»D« 
6"Z"»D""' 
0 Z«D« 

Y H E T A . I J S . 
THETA.135, 

"T"HRT"AV£J5; 
THETA.135, 

-THBTA.-IW; 
THETA.135 

Z ' D " 
Z ' D ' 
lib'i" 
Z»D" 

T i b ' s " 
Z»D» 

0 Z»D» 
0 Z«D« 
-J-T.tf."' 
0 Z » 0 . 
D-Z"«D. 
0 Z ' D " 

1 4 1 4 
" 2828 

4242 
5456 
7071 

T4T42" 
28284 

"42"4?6' 
54569 
767U 

141422 
-28ZB49" 
424267 
54T6W 
707112 

,2 BSTAR. 
r5" BSTAR". " 
,7 BSTAR. 

1 1 . 1 1 
"ii.ii 
u . u 

TR. 
TR. 
TR. 

,900 BBO* 
,900 8 B 0 ' 
•900 BBQ. 

232 . 
232. 
232, 

85 C0 = 
85 C0 = 
85 CO' 

RSTAR. 
BSTAR. 
BSTAR"; 
BSTAR. 
BSTAR." 
BSTAR. 

1 1 . 1 1 
1 1 . 1 1 
"ii'fii 
u . u 

"ii.ii" 
u . u 

3 BSTAR. 
5 BSTAR. 
"6"BSY*R. 
5 BSTAR. 
"J'TSSYAlfi" 
4 BSTAR. 

1 1 . 1 1 
1 1 . 1 1 

TiTii 
u . u 

•"li".Ti 
u . u 

T H B T A . 1 3 5 . 6 I ' D - 1 6 6 6 4 4 6 . 8 B S T A R . U T T T 

TRs 
TRs 

• " « " . " ' 

T R . 
"T"R"»" 

T R . 
YWi" 
TRs 
YftV" 
TRs 
TRV 
TR. 
THT-

,900 BBOs 
,900 BBOs 
,"9"0"6" BB"0"s 
,900 BBOs 
,"9"06"BB0"s 
,900 BBQs 

232 
232 
232 
232 
232 
232 

85 CO* 
85 CO* 
'85 CO* 
85 CO* 
83 CO. 
,83 CQ. 

3.41 
3.41 
3.41 
3.41 
3.41 
3.41 
3.41 
"3.41 
3.41 

,900 BBO* 232.85 CO. 3.41 
,900 BBO* 232.85 CO. 3.41 
,"900 BB0= 232.83 CO* 3.41 
,900 BBO* 232.85 CO* 3.41 
,"906""6B0"« 2S2."85 COs" 3.41 
,900 BBO8 2 3 2 , 8 5 r0= 3 . 4 1  
,900 BBO* 2 3 2 . 8 5 C0« 3 . 4 1 T O C O . 3 . 2 4 1 CR'P" 

T C C O . 
T C C O : 
T O C C 
TC'CO:" 
TCCO* 
TOCO* 
TCCOs 
TOCOs 
TC'CO:. 
TC'CO* 
T O C O : 
TOCOs 
TCCOs 
TC'COs 
TCCOs 

3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 
3 . 2 4 1 

CR'Ps 
CR'Ps 
CR'Ps_ 
CR'PS 
CR'Ps 
CR'P' 
CR'R: 
CR'Ps 
CR'Ps 
CR'Ps' 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 
CR'Ps 

CURVES INTERSECT AT AX« 3.**140.__A.T'..___.'_83921.58494 

. 00 

.00 

.JOB 
".0 0 
.00 
.00 
. 0 1 
. 0 1 
. 0 1 

1 BBRs 
2 BBR* 
3 BBR = 
4 BBR* 
5 BBRs 
6 BBR* 
7 BBR* 

1 . 8 BBR. 
L 9 BBR* 

2 7 0 . 6 7 
2 2 0 . 6 7 
2 ? 0 . 6 7 
2 7 0 . 6 7 
2 7 0 . 5 7 
2 2 0 . 6 7 
2 7 0 . 6 7 
2?"6. 47 
2 7 0 . 6 7 

. 0 2 

.07 

.27 

. 5 9 
1 .04 
1 .64 
3 . 6 7 ' 

L i o BBRs 
1.11 BBR. 
1.12 BBR": 
1.13 BBR. 
L 1 4 BBRs" 
1.15 BBR. 

2 2 0 . 6 7 
2 7 0 , 6 7 
4 20 "."47" 
2 2 0 . 6 7 
2"?6". 6"7" 
2 2 0 . 4 7 

1.16 BBRs 2 2 0 . 6 7 

THETA.120.0 
THETA*120.0 

"T>.ET»'."1'2070" 
THETA.120.0 

"THft*«"120"."0" 
THETA.120.0 
THETA.180.0 
THETA.120.0 

THBTA.120.0 
""T-HBT*iT2T;if 

THETA.120.0 
THETA.120.0 
THETA.120.0 

""fH"ET"*»T267o" 
THETA.120.0 

T*V*-
Z'Ds 
'ZVTJi-
Z*D> 
ZVOV 
Z»D« 
7nrr 
Z ' D . 
r«"ov-
Z*D> 
J-iD"."" 
Z'Ds 

1 0 0 0 . 0 
2 0 0 0 . 0 

"juoir.ir 
4 0 0 0 . 1 

"9iroT;r 
10000.1 

Z'Ds 
Z ' D . 

y.-0-.-
Z*D« 

2 0 0 0 0 . 3 
3 0 0 0 0 . 4 

" 4 D W 6 7 5 ' 
9 0 0 0 0 . 7 

"foiroyi".^' 
2 0 0 0 0 2 . 4 
3 0 0 0 0 3 . 9 
4 0 0 0 0 9 . 2 
W6"fl0"4"."9"' 
7 9 0 0 0 9 . 8 

BSTAR. 
BSTAR. 
BSTAR"." 
BSTAR. 
BSTAR"." 
BSTAR. 
BSYAA. 
BSTAR. 
"ffS'fAlfi" 
BSTAR. 
" B 5 T » R « " 
BSTAR. 

U . U 
1 1 . 1 1 

•"VI7IV 
1 1 . 1 1 
TI71V 
U . U 
i i . i i 
1 1 . 1 1 

""U.Tl 
l l . l l 

"TlTii" 
11 .11 

TRT-
TR. 

"TTIi" 
TR» 

"TRi" 
TR" 

T f f i " 
TR. 
TRV 
TR. 
T R V 
TR. 

.900 BBO* 

. 900 BBO* 
'^OlTt fBl ls 
. 900 BBO' 

'.VOTTBBy*"" 
. 900 BBO* 
.006 BBOs 
.900 BBO* 
790"6"BB"6«"" 
. 900 BBO* 

79"6"6"86"6s" 
.900 BBQs 

BSTARs 
BSJAR. 

" B S T A R . 
BSTAR. 

U . U 
1 1 . 1 1 
"ii. i i 
u . u 

TRT 
TR. 
YRV 
TR. 

.900 BBO* 

.900 RBO* 
"."96"6"BB0." 
. 900 BBO* 

"2797 
2 2 9 . 
2 2 9 . 
2 2 9 . 
229." 
229 

T 2 T 
229 
229 
229 
"229 
279 
229 
229 
229 
229 

88 CO' 
68 COs 
BTJ'COs" 
88 C0< 

:BU"ro"*"" 
88 CO* 
68 C.0* 
88 CO* 
88"""C6"*"" 
88 CO* 
:8"8""C6"=" 
,88 CO* 
788 CO*' 

CO: 
CO* 

88 COs 

3.5? 

3.5? 
375? 
3.52 
"3732" 
3.52 
"5^2" 
3.5? 
"3752 
3.3? 
3752 
3._S? 
"3.5? 
3.52 
3.5? 
3.52 

TOCO'S "3, 
TCCO* 3 , 
TCCO* 3 
TCCO* 3 
TC'CO* y ; 
T C C O * 3 

TEVEOT 
TCCO* 
TOCO* 
TOCO* 

T o ' C O * 
TC'CO: 
T O C O ' S 
TOC0 = 
TOCOs 
TOCOs 

"342" 
342 
342 
342 
.42 
342 

734T 
.342 
.342 
.342 
.342 
.342 
.342" 
.342 
.342 
.342 

CRTPs-
CR'Ps 
CR'Ps 
CR'Ps 

CR'P* 
C R ' P . 
CR'Ps 
CR'Ps 
CR'Ps 
CR'P" 
C'R'P" 
CR'P" 
C R ' P . 
CR'P* 
C R ' P . 
CR«P» 

I . 1 BBRs 
L 2 BBR* 
.."3-T.BR"*" 

.00 L 4 BBR. 

.00 L"""3"BBffs-

.00 L 4 BBR* 

. O'l I . 7 BBR: 

. 0 1 L 8 BBRs 
" . O i Is 9 TSBRs 

. 0 2 L I O BBRs 
7 6 " 7 " L i l " B 6 R = " 
. 27 L 1 2 BBRs 

nnr 
. 00 
.00 

Z 1 B . 0 0 
2 1 8 . 0 0 
8TS71T" 
2 1 8 . 0 0 

'218766"" 
2 1 8 . 0 0 
ste .so 
2 1 8 . 0 0 
2Y6766" 
2 1 8 . 0 0 

"8T87.B" 
2 1 8 . 1 0 

. 59 1=13 BBR= 
1 .04 1.14 BBR= 
1 ,44 1=15 BBR= 
3 , 4 7 L 1 4 BBRs 

2 1 8 . 0 0 
2 1 8 . 1 0 
2 i 8 . 1 0 
2 1 8 . 0 0 

CURVES INTERSECT AT Ax* 3 . 3 4 2 4 4 AY» 7 0 * 2 4 5 . 7 4 4 6 0 

THETA.109.0 Z . D * 9 1 7 . 7 BSTAR. 
""T"HEYA"."i"o"J76""z"."Di"""T63"9T3"¥sYARi-" 
THETA.109.0 Z»D« 1993.0 BSTAR. 
THETA.109.0 Z'D" 2070.6 BSTAR" 
THETA.109.0 Z'O' 2988.3 BSTAR. 
"THET"AVi"0"5"."6""Z"."0i"""5i"7"6".ir""B"SYAR"."" 
THETA.105.0 Z'D' 10353.0 BSTAR. 

'THE"T».T0576""Z"."I5". """19529";9"""B"SYAR"." 

1 1 . 1 1 TR. .900 BBO* 2 6 0 . 1 7 CO" 3 . 1 1 T O C O . 2 . 9 6 9 
"iT."ii"YR"."".96o" BBOi "260.17" CO" 3 . 1 1 TOCOs 2 . 9 6 9 

1 1 . 1 1 TRs .900 BBQs J 6 0 . 1 7 CO" 3 . 1 1 TC'CO" 2 . 9 6 9 
1 1 . 1 1 TRs ,900 BBO* " 2 6 0 . 1 7 CO* " 3 . 1 1 T C C O * 2 . 9 6 9 
1 1 . 1 1 TR* .900 BBO* 2 6 0 . 1 7 CO* 3 . 1 1 TC'COs 2 . 9 6 9 

"ii ."i i"""TR.""."906"B60. "260.17"C0= 3 .11 TOCO* 2 . 9 6 9 
1 1 . 1 1 TR. .900 BBO* 2 6 0 . 1 7 CO* 3 .11 TOCO* 2 . 9 6 9 

" u 7 i i " T R " s " .900 RBO* 2 6 0 . 1 7 CO. 3 . 1 1 TC'COs 2 . 9 6 9 

CR'Ps 
CR'P's 
CR'Ps 
CR'Ps 
CR'P = 
CR'P = 
CR'P* 
CR'Ps 

.00 I : 

.00 L 

.00 L 

.00 I : 

.00 I : 

.00 l> 

. 0 1 I : 

. 0 1 I : 

BBRs 
BBR"=" 
BBR* 
BBR: 
BBR = 
BBR = 
BBR* 

8 BBHc 

2 4 5 . 7 7 
2 4 5 . 2 7 ' 
245 L 77 
245".77 
2 4 5 . 7 7 
2 4 5 . 7 7 
2 4 5 . 7 7 
2 4 5 . ? 7 
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._LH1T.A«_1PS.B Z'D' 20706.1 BSTAR. ll.ll TRs .900 RBO* 260.17 C0 = 
T H E T A S I O S . O Z'Ds 
THETA.105.0 Z»D« 
THETA. 105. "6""Z'D"»-

-IJ-EX-L.IJLS^O.-Z'JQ.. 
THETA.105.0 Z'D. 
THETA.103.0 7.n. 

25882.6 BSTAR." 
51765.1 BSTAR. 

163530.3" BSYAR". ' 

15.5295.._4._aSI_*Rji_ 

207060.6 BSTARs 

258823.7 RSTAR. 

1 1 . 1 1 T R : . 9 0 0 B B O : 
. 1 1 .. .11 TRs . 9 0 0 BBOs 
11.11 TRs 

-ll__ll-JJ_s_ 
11 .11 TRs 
U . 1 1 TR. 

. 900 RROs 
.50 i_BB( ls 
.900 880s 

900 RBQs 

2 6 0 . 1 7 C0= 
2 6 0 . 1 7 CO: 
?61 17 TO: 
2-60- 17„£.0 =. 
2 6 0 . 1 7 CO* 
2 6 1 - 1 7 C0= 

3 . 1 1 TCCO= 2 . 9 6 9 CR .P : 
3 . 1 1 TCCO= 2 . 9 6 9 C R ' P : 
3 .11 T C C O : 2 . 9 6 9 CR 'P : 
i . i i T r ' r n . ? OAO r o . . . 
3.11__TC'C0: 2.96.9 CR'Ps., 
3 . 1 1 T O C O : 2 . 9 6 9 CR'Ps 1 .04 

-i_-l-l_-lC__CJ--__2J_?45 CR'Ps 1 .63 L I S BBR: 2 4 5 . 7 7 

. 0 1 L 9 BBR: 2«5 . 77 

. 0 2 1=10 BBR= 2 i 5 . ?7 

. 07 [=11 36R= 245, . 77 
. 7 1 - 1 O D D u . o f e -> . . 5 8 I_= l l BBB.: . 2 4 5 , ,2 7.. 

. 04 L l 4 BBR: 2<5, ?7 

THETAsl05.0 Z'Ds 3 8 8 2 3 8 . 6 BSTAR. 1 1 . 1 1 TR. .900 BBOs 2 6 0 . 1 7 CO: 3 .11 T O C O : 2 . 9 6 9 CR'Ps 3 . 6 4 L 1 6 BBR: 2 4 5 . 7 7 

_CURJtES._JJ.I_.BSEC.T-AI.«j_» 2_96872 _ AY_s _ 3 4 4 9 4 2 . 9 7 3 6 0 

THETAsIOO.O 
..THHTAslOdO. 

THETAsIOO.O 
-THET_A_._100.tO_ 

THETA.IOO.0 
THETA.100.0 
THETA.100.0 
THETA.100.0 
THETA.100.0 
THETA.100.9 
THETA.100.0 
THETA.IOO.0 

Z.D. 
Z_-D_«_. 
Z*Ds 

_Z_*_D_s__ 
Z'Ds 
Z'Ds 

THETAsIOO.O 

-T_H_S_T_A_..J_<_0_._0_ 
T H E T A . 1 0 0 . 0 
T H E T A . J . 0 0 . 0 

Z * D . 
Z»D« 
Z ' D . 
Z ' D . 
Z"»Ds" 
i l Q j 

347.2 
—69.4..3. 
1041.7 
_1.39J_, 0 
1736.2 
3472.4 

Z»D« 
Z'D. 
Z'D' 
Z«D. 

6944.9 
_1041.7,3 
13889.8 
17362.2 
34724,4 
69448.8 

BSTAR. 
flST-AR... 
BSTAR. 

.aST_A_B_.__ 
BSTAR. 
RSTAR. 

104173.2 
138897.6 
173622.6 
260433,0 

BSTAR. 
BST.AR... 
BSTAR. 
BSTAR. 
BSTAR" 

BSTAR. 

11.11 TR. 
-U^l-JJi... 

il.11 TR. 
-ll-ll-IJ.*. 
11.11 TR* 

i-l-il TR. 

BSTAR. 

.B.SI-A-B... 

8STAR. 

aST_A»_._. 

11.11 TR. 
11.11 TR. 
11.11 TRs 
U..U TRs 
11.11 TRs 
U . U TRs 
11.11 TR. 

..U__li._TR'_ 

U . 1 1 TR. 

- U J - U - . T R J . 

.900 BBO* 

.900 BBO* 

.900 BBO* 
,900 RBO* 
.900 BBO* 
.900 BBO* 
.900 BBO* 
.900 BBO* 

275.12 C0= 
275.02 CO: 
275.02 C0= 
275.12 CO: 

2 . 9 3 T O C O : 
2 . 9 3 TC'CO: 
2 . 9 3 T O C O : 
2 . 9 3 T C C O ' 
2 . 9 3 T C C O : 
2_-93__O.C0_ 
2 . 9 3 TOCOs 
2 , 9 3 T C C O : 
2 . 9 3 TOCOs 
2 . 9 3 T O C O : 
2 . 9 1 T C C O : 

TC_'C0_: *__ 2__9.3 
2 . 9 3 T C C O : 
2 , 9 3 TC'CO: 
2 . 9 3 T C C 0 = 
2 . 9 3 T C C 0 = 

2 . 8 0 5 CR'P= 
2..805 _CR«P_* 
2 . 8 0 5 CR'Ps 
2 , 8 0 5 CR'P* 
2 . 8 0 5 CR'P* 
2_-BJi_5_CR.ps 
2 . 8 0 5 CR'P= 
2 . 8 0 5 CR'Ps 
2 . 8 0 5 CR'Ps 
2 . 8 0 5 CR'Rs 
2 . 8 0 5 CR'R: 
2__8_!5 _CR'P*_ 

.00 
. . 0 0 

\ o o 
.00 
.00 

.J.O. 
.01 
.01 
.01 
,02 
.07 
• 27 

I . 1 BBR= 
1= 2 . BBR: 
L 3 BBR: 
I . -4.-8J3H.= 
L 5 BBR: 
1 . 6 BBR. 

258 .53 
25_L..6.3_ 
2 5 8 . 6 3 
25fl..i_3-
2 5 8 . 6 3 
2 5 8 . 6 3 

2 . 8 0 5 CR'Ps . 58 
2 . 8 0 5 CR»ps i , 0 3 
2 . 8 0 5 CR'R= 1 .62 
2 . 8 0 5 CR'P= 3 . 6 3 

L 7 BBR= 
1= 8 BBR: 
I = 9 BBR: 
1 = 1 0 BBR: 
L U BBR: 
1=12 BBR= 
1 = 1 3 BBR= 
1 = 1 4 BBR= 
Ll5 BBR = 
L16 BBR = 

258.53 
258.63 
258.63 
258.63 
258.63 
2SB-S3 
258.53 
258.43 
258". 53 
2*.8.63 

CURVES INTERSECT AT Ax* 2.80497 AY= 724840.50816 

. TWfTA. 9J_.fl Z?D« 174.2 BSTAR. 11.11 TR. .900 BB0= 339.77 C0= 2.27 T C C O : 2.190 CR.P: .00 1= 1 BBR 

THETA. 99.0 Z'D. 348.4 BSTAR. u . u TR. .900 BBO* 339.77 CO* 2.27 TC'CO: 2.190 CR'P* .00 I* 2 BBR 
THEtA. 99.Q 1*0* 922.6 BSTAR. 11.11 TR. .900 BBO* 339. 11 CO. 2.27 T C C Q : 2.190 CR___P. .00 L 3 BBR 
THETA. 99.0 Z»D. 696.8 BSTAR. 11.11 TR» .900 BBO* 339.77 CO* 2.27 T C C O : 2.190 CR.P. ".00 "is 4 BBR 

-T_HET.A..-?5-.0..Z.D_s_ 871,Jl aSJ.AR. ...ll-.U-TR. ,900 BBO* 339. '1 TO* 2,?? T O C O * 2.190 CR'P* .00 L 5 BBR 
THETA. 99.0 Z'D. 1741.9 BSTAR. u . u TR. .900 BBO* 339.77 TO* 2.27 T O C O * 2.190 CR'P* .00 L 6 BBR 

. TH_ET_A___.9?_.p_.Z.'Ds.__ 3.483._8__B_SJA_|. . . U . U TRs .900 BBO* 339.77 CO* 2.27 T C C O * 2.190 CR'R* .01 I* 7 BBR 
THETA. 99.0 Z'D. 5225.8 BSTAR. u .11 TR. .900 BBO* 339.77 CO* 2.27 T C C O * 2.190 CR.P* .01 L 8" BBR 

_THETA__?9._Q_.Z«D_f 6967,7 BSTAR. 11.11 TR. ,900 RBO* 339.?7 COs ?,?7 T C C O * 2._9_0 CR'P_s_ ,01 Is 9 BBR 
THETA. 99.0 Z'O. 8709.6 BSTAR. \ l . l l TR. .900 BBO* 339.77 CO* 2.77 T C C O : 2.190"CR'P. .02 L I O BBR 

.-T-H_:_T_A_?__99.._0 Z'Ds..__1.7.419..2_B.ST.ARs U . U TRs .900 RBO* 339.77 C0= 2.27 T O C 0 = 2.190 CR'P: v.07 1:11 BBR 
THETAs 99.0 Z'Ds 34838.3 BSTAR. 11.ii TR. .900 BBO: 339.77 CO: 2.27 T C C O : 2.-190 CR'R: ,26 L 1 2 BBR 

-THETAs. 99. g Z.D. 92257.5 BSTAR. M.\l TR. .900 BBO" 339.77 CO* 2.77 T C C O : 2.190 CR'P* .57 1*13 BBR 
THETA. 95.0 Z»0» 69676.7 RSTAR. U . U TR. .900 BBO* 339.77 CO* 2.27 TC'CO: 2.190 CR'P: 1.01 Ll"4""BBR 
THETA. 95.0 Z'D' 87093.8 BSTAR. 11.11 TR. .900 BBQ: 339.77 CQ: 2.27 T C C O : 2.190 CR.P: 1.59 1.13 BBR 
THETA. 95.0 Z«D« 130643.8 BSTAR. 11.11 TRs .900 BBO* 339~77 CO* 2. 27 "TC'COs" 2. 190 CR'P* "3. 56""~fsT6~BBR" 

pU_R_V_LS_.INTERSE.C_T_ AT AXs 2.18967 AY* 100317.12356 

AZIMUTH" OF PATH OF"s"lOHT HITH RESPECT TO SUN IS 135 DEGREES 

ZENITH OF PATH OF SIGHT » 180 DISTANCE TO TARGET AXIS s 5 ALTITUDE s 1667644 CONTRAST IS »0_S I T.I_V_E 

">"ENIYH"0"F""P"ATH OF SiGHT s""i"65"" DISTANCE TO TARGET AXIS s 409762 ALTITUDF = 1528843 CONTRAST IS PDSITIVk 

ZENITH OF PATH OF SIGHT s u p DISTANCE TO TARGET AXIS s _715.471 ALJITUDF s 123.0324 COWTRASJ. !.____?S IT I VF 

Z"EN"!TH "Of PATH""0"F"SIG"H"T S 135 DISTANCE TO TARGET AXIS S 9 R S B 5 9 ALTITUDE s 985922 CONTRAST IS POSITIVE 

ZENITH OF PATH OF SIGHT s 12Q DISTANCE TO TARGET AXIS s 122B361 ALT!_TU_DF___:_ _78_024_6_.C_ONTRAST___S.__)SJ_.LiJ-___ 

-""Z"lN"fTH""0"r"PA"TH""b"F"""S"l"G"H"T"""s""l"o5""""D"FsY"A"NC"E""Y6" TARGET AXIS . 1787187 ALTITUDF s 344943 CONTRAST 15 p'OSITlVfc 

ZENITH OF PATH OF SIGHT s 1Q0 DISTANCE TO TARGET AXIS * 1273156 ALT ITUDE * .224 8 41__ _C0 NT R_A ST IS POSITIVE 

'""Z"E"N"ITH""0F""PA"T"H""0"F""S""rG"HT""s""""95""""D"Is"T"A"NC"E""f6""TA"R"G"ET AXIS = 1147112 ALTITUDF : 10''317 CONTRAST IS POSltivt" 

31 6.90 
316"V6 
314.90 
31 6.90 
31 6.90 
316. .0 
316.90 
"3i"6. 90 
316.90 
3 1 6 . 9 0 
3 1 6 . 5 0 
3 1 6 . ? V 
3 1 6 . 9 0 
3 1 6 . 3 0 
3 1 6 . 3 0 
3 1 6 . 30"" 
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A l l 
THETA.180.0 
THETA.1B0.0 
THETA.180.0 

..THETA..180..0. 
THETA.180.0 

.-THiT.A.,180.0 
THETA.180.0 
THPTA.mn.Q 

HU tJ__ J_F_.eATH. M . .S JJ3H.I. 
Z 'Ds 2 0 0 0 . 0 BSTAR. 
Z . D . 4 0 0 0 . 0 RSTAR. 

THETA.180.0 
..T.HBTA.180...D. 

THETA.180.0 
..T.HBTA*180._.O. 

THETA.18B.B 
T H t T A . m a . n 

Z'Os 
.Z...D.. 
Z»D« 

.Z..D... 
Z ' D . 
7»Of 

6 0 0 0 . 0 BSTAR. 
...a_Oi.o_j._asj.AR... 

1 0 0 0 0 . 0 BSTAR. 
_.2D.0J.0_-n_J3SJ.«R». 

4 0 0 0 0 . 0 BSTAR. 
6onnn.n P S T A D . 

jUiH~B-_SPJ-C.I__T.O__S_lN_. 
1 1 . 1 1 TR. . 900 BBO 
11.11 TR. .900 RBO 

IS.. 

THETA.180.B 
..THETAsieO.,0. 

THETA.180.0 

Z ' D . 8 0 0 0 0 . 0 BSTAR. 
L.Z..D...100flOJ1.8..BSTJ.SJi. 

Z'Ds 2 0 0 0 0 0 . 0 BSTAR. 
.ZAD»-.AO0.O0JL._L.BSTAB_i-
Z ' 0 « 6 0 0 0 0 0 . 0 BSTAR. 
7 « n . anonnn.n R K T A P . 

1 1 . 1 1 TR. .900 8 8 0 * 
. . . . llJ.ll.JJ-...-_J?.0J1.8B0.s 

W.11 TRs .900 BBOs 
___U-_.ll_J-R_i..J.90Jl.aB0 ! 

1 1 . 1 1 TR. .900 BBO* 
u . 1 1 T R . .onn nans 

1B0_..D£G_IE£S 
197.80 CO» 
197.80 CO 

11.11 TR" 
- U . - l l - J - . _ -

11.11 TR» 
- l l ^ l l . T A i . . 

U . U TR. 

1 9 7 . 8 0 CO" 
.__97.._8_)._C0=_. 

1 9 7 . 8 0 CO" 
. 1 9 7 . 8 0 . C O . . . 

1 9 7 . 8 0 COs 
1 9 7 . 8 A COs 

4 . 9 5 
_i_iL5. 
4 . 9 5 
.4 .95. 
4 . 9 5 
.4,95. 
4 . 9 9 
4 . 9 3 

TCCOs 
TC'CO*. 
T C C O * 

..TC'CO*. 
TCCO* 

.TC.CO' 
T O C O . 

J_C_U.0«_ 
900 BBO* 
J_0fl._BBO* 
900 BBO* 
,9.0XL_BB0.s 
900 BBO a 

Z'D.1000000.0 BSTAR. 
Z.'D_.13.060D.O._.__iST.AfH. 
Z'D.2000000.0 BSTAR. 

11.11 TR. .900 RR1. 

11.11 TR. .900 BBO* 
—11-_.11.J.R... ..90J>_flBJl ? 

11.11 TRs .900 BBOs 

197.80 COs 
-197_.8IL.C-ls.. 

197.80 CO* 
_19.?._.8n._C_|s.. 
197.80 CO* 
197.80 TOs 

4.95 
..4.95-
4.95 
A.-15. 
4.95 
4.95 

197.80 C0= 
.1_>.7._.BB..C0... 
197.80 COs 

4.95 
,_4._15. 
4.95 

TOCOs 
TCCOs 
TCCOs 
T C C O * 
TOCOs 
JLC'CQ*. 
T C C O * 
TOCO." 
T O C O . 

4.655 
-4._J.55 
4.655 
4.655 
4.453 
4.455. 
4.455 
.A. 655 
4.655 
455 
455 
455 
455 
J.55 
455 

4.455 
4.455 

C R ' P . 

SSlP*. 
C R ' P . 
CM'P. = . 
CR'Ps 

.CR'Ps 
CR'Ps 
CR'P-*. 
CR'P" 
CR'P". 
CR'Ps 
CR'P* 
CR'P* 
.__-____*. 
CR'P" 
CR'P... 
C R ' P . 

. 0 0 L 1 

.00 L 2 

.00 1 . 3 BBR 

.00 

9R. 1 8 9 . 1 3 
9N* 1 8 9 . 1 3 

.00 
• HO. 
. 0 1 

1 8 9 . 1 3 
1.... 4._B_9Bj_.i8.9._J.3 
I . 5 BBR* 1 8 9 . 1 3 
I_.-.eL_Ba8»-lB9_.J_3_ 
I . 7 BBR* 1 8 9 . 1 3 

. 0 1 J» 9 BBR. 1 8 9 . 1 3 
. . 02 . .L10 . .BBB. . . 189 . . 13 . . 

. 07 I . 1 1 BBR= 1 8 9 . 1 3 
. . 2 7 . . 1 . 1 .L.BBR.: _ 1B9._1_3.. 
. 5 9 1=13 BBR* 1 8 9 . 1 3 

1 .09 U 1 4 BBR* 1 8 9 . 1 3 
1 .45 1.15 BBR= 1 8 9 . 1 3 
3 . 7 1 Is-16..B8R.=..189..l3. 
4 . 5 4 L 1 7 BBR. 1 8 9 . 1 3 

CURVES INTERSECT At Alt' 4 . 6 5 5 3 8 t_J 1 4 6 7 6 4 4 . 0 5 3 9 1 

THBTA. 1 6 5 . 0 Z ' D " 1 9 3 1 . 8 BSTAR. 1 1 . 1 1 TR. . 900 BBO* 2 3 8 . 7 9 CO. 3 .85 T C C O ' 
..t.H_ltA!l_45_._0..Z.D......386Jl._6..aSJ.Aa'_ Al_-ll..T.R_._.j90.a.fiB.0.....23.9...7<».CQ_=....3.._3_5_.T.C»C0=_ 

THBTA.165.0 Z*D« 5 7 9 5 . 4 BSTAR. U . U TRs .900 BBOs 23B .79 COs 3 .85 T C C O . 
THETA.165.B Z«D» 7 7 2 7 . 2 BSTAR. 1 1 . 1 1 TR. .900 BBO" 2 3 8 . 7 9 CQ. 3 . 8 5 T O C O . 
THETA.169.0 Z«D« 9 6 9 9 . 0 BSTAR. 1 1 . 1 1 TRs .900 RBO" 2 3 8 . 7 9 CO. 3.B5 T O C O . 
THETA. 169.0 . Z»D« 1 9 3 1 8 . 0 gSTAR" ' I J L i l l T R * -'OO BBO: 2 3 8 . 7 9 CO: 3 , 8 5 TOCOs 
THBTA. 1 4 9 . 0 Z"»D". 3 8 4 3 4 . 1 BS~TAR. 1 1 . 1 1 TR. .900 BB"6. 2 3 8 . 7 9 CO": 3.8*5 T O C O . 
THETA.165.? 1*0* 9 7 9 5 4 . J BSTAR. U i A l TR. .900 BBO" 2 3 8 . 7 9 C0= 3 . 8 3 TOCO" 
THETA.169.0 Z»0". 7 7 2 7 2 . 2 BSTAR. U . U fR» .900 BBO* 2 3 8 . 7 9 CO* 3 . 8 5 TOCO* 
THETA.169.0 Z«n» 9 6 9 9 0 . 2 BSTAR. U . U TR. .900 BB0= 2 3 8 . 7 9 CO* 3 .85 T C C 0 = 
THETA.165.0 Z»D. 1 9 3 1 8 0 . 5 BSTAR. 1 1 . 1 1 TR» .900 BB0» 2 3 8 . 7 9 C0= 3 , 8 5 TCCOs 

.T.HET.A!i«^.0..i...D_..._3_B6_3_6_i,_9__aSI_A_l..._.__Uj.U..I-l....i9J.4.ae-l.? . 2.3.8...79..C.0......3..8?..TC'CO? 
THETA.165.0 Z»D« 5 7 9 5 4 1 . 4 BSTAR. 1 1 . 1 1 TRs .900 BB0= 2 3 8 . 7 9 CO" 3 . 8 5 T O C 0 = 
THETA.165.0 Z ' D . 7 7 2 7 2 ^ . 9 BSJAR. 1 J . 1 1 TR. .900 BB0= 2 3 8 . 7 9 C0= 3 . 8 5 TOCOs 

"YHEYA'."i'49'.TY«"DV"949"9"62r4""BlT^^^ 
THBTA. 149.B Z . Q . 1 4 4 B 8 9 3 . 4 BSTAR. 1 1 . 1 1 TR. ,900 BBQs 2 3 8 , 7 9 C0= 3 . 8 5 TOCQs 

"CU"R"VE"S'"iN"fE"R8ECY"AY"'Ai". '3".68i44"'"AV;'""l44'»»2'6".'77i.49 
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